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National Primary Drinking

Water Regulations

The National Primary Drinking Water Regulations
(NPDWR) are legally enforceable primary standards and
treatment techniques that apply to public water systems.
i, PPy fop Y e Find out how EPA
develops drinking
water regulations

Basic Information

Private Wells

Consumer Confidence
Reports

Regulatory
Requirements Primary standards and treatment techniques protect
public health by limiting the levels of contaminants in

drinking water.

Standards and
Regulations

Learn about existing
EPA drinking water

All Drinking Water . .
e Microorganisms

Topics o regulations
» Disinfectants
Safe Drinking Water iai ; « Read the drinking
Information System * Disinf -tl - .r : water section of the
e [norganic Chemicals Cade of Federal
For Students and gani i e
Teachers * Or E_mlc Clhemlcals Regulations (40 CEFR
e Radionucli

141

Printable version: Complete NPDWR Table

Microorganisms

Potential Health
Effects from Long- Sources of
MCL or 9 .
. MCLGL Term Exposure Contaminant
Contaminant TTL ) S
(mg/L)2 , | Above the MCL in Drinking
(mg/L)? .
(unless specified as Water
short-term)
Gastrointestinal illness Human and
. such as diarrhea animal fecal
Cryptosporidium | zero TT2 ( . '
vomiting, and cramps) waste
Gastrointestinal illness Human and
- ) such as diarrhea animal fecal
Giardia lamblia zero TS ( . '
vomiting, and cramps) waste
HPC has no health
effects; it is an analytic
method used to
) HPC
measure the variety of
) measures a
bacteria that are ranae of
Heterotrophic common in water. The J )
bacteria that
plate count n/a TS lower the turall
. are natural
(HPC) concentration of ) Y
o present in the
bacteria in drinking _
environment
water, the better
maintained the water
system is.
Found
naturally in
Legionnaire's Disease, water;
Legionella zero e a type of pneumonia multiplies in
heating
systems
Coliforms are
naturally
Total Coliforms present in the
(including fecal Not a health threat in environment;
coliform and E. itself; it is used to as well as
Cali indicate whether other feces; fecal
zero 5.0%% potentially harmful coliforms and
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Quick Reference Guide
Potential
Health Effects
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MCL or rom Long Sources of
. MCLG! Term Exposure i )
Contaminant TT1 Contaminant in
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(mg/L)2 Drinking Water
(unless
specified as
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Erosion of natural
deposits of certain
7 15 ) minerals that are
nonel - , , Increased risk of . .
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. e ) cancer .
particles s per Liter emit a form of
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Notes

1Definitions:

Maximum Contaminant Level Goal (MCLG) - The level of a contaminant in drinking
water below which there is no known or expected risk to health. MCLGs allow for a
margin of safety and are non-enforceable public health goals.

Maximum Contaminant Level (MCL) - The highest level of a contaminant that is
allowed in drinking water. MCLs are set as close to MCLGs as feasible using the
best available treatment technology and taking cost into consideration. MCLs are
enforceable standards.

Maximum Residual Disinfectant Level Goal (MRDLG) - The level of a drinking water
disinfectant below which there is no known or expected risk to health. MRDLGs do
not reflect the benefits of the use of disinfectants to control microbial contaminants.
Treatment Technique (TT) - A required process intended to reduce the level of a
contaminant in drinking water.

Maximum Residual Disinfectant Level (MRDL) - The highest level of a disinfectant
allowed in drinking water. There is convincing evidence that addition of a disinfectant
is necessary for control of microbial contaminants.

Units are in milligrams per liter (mg/L) unless otherwise noted. Milligrams per liter are
equivalent to parts per million (PPM).

3 . .
EPA's surface water treatment rules require systems using surface water or ground
water under the direct influence of surface water to

Disinfect their water, and

Filter their water, or

. Meet criteria for avoiding filtration so that the following contaminants are controlled
at the following levels:

o T

Cryptosporidium: Unfiltered systems are required to include Cryptosporidium in their
existing watershed control provisions

Giardia lamblia: 99.9% removal/inactivation.

Viruses: 99.99% removal/inactivation.

Legionella: No limit, but EPA believes that if Giardia and viruses are
removed/inactivated, according to the treatment techniques in the Surface Water
Treatment Rule, Legionella will also be controlled.

Turbidity: For systems that use conventional or direct filtration, at no time can
turbidity (cloudiness of water) go higher than 1 Nephelometric Turbidity Unit (NTU),
and samples for turbidity must be less than or equal to 0.3 NTUs in at least 95
percent of the samples in any month. Systems that use filtration other than the
conventional or direct filtration must follow state limits, which must include turbidity at
no time exceeding 5 NTUs.

Heterotrophic Plate Count (HPC): No more than 500 bacterial colonies per milliliter.

Long Term 1 Enhanced Surface Water Treatment: Surface water systems or
groundwater under the direct influence (GWUDI) systems serving fewer than 10,000
people must comply with the applicable Long Term 1 Enhanced Surface Water
Treatment Rule provisions (such as turbidity standards, individual filter

monitoring, Cryptosporidium removal requirements, updated watershed control
requirements for unfiltered systems).

Long Term 2 Enhanced Surface Water Treatment Rule: This rule applies to all
surface water systems or ground water systems under the direct influence of surface
water. The rule targets additional Cryptosporidium treatment requirements for higher
risk systems and includes provisions to reduce risks from uncovered finished water
storage facilities and to ensure that the systems maintain microbial protection as they
take steps to reduce the formation of disinfection byproducts.

Filter Backwash Recycling: This rule requires systems that recycle to return specific
recycle flows through all processes of the system's existing conventional or direct
filtration system or at an alternate location approved by the state.

¢ No more than 5.0% samples total coliform-positive (TC-positive) in a month. (For
water systems that collect fewer than 40 routine samples per month, no more than one
sample can be total coliform-positive per month.) Every sample that has total coliform
must be analyzed for either fecal coliforms or E. coli if two consecutive TC-

positive samples, and one is also positive for E.coli fecal coliforms, system has an
acute MCL violaton.

° Fecal coliform and E. coli are bacteria whose presence indicates that the water may
be contaminated with human or animal wastes. Disease-causing microbes (pathogens)
in these wastes can cause diarrhea, cramps, nausea, headaches, or other symptoms.
These pathogens may pose a special health risk for infants, young children, and people

7
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Code of Federal Regulations KEEFBERE

§141.66

with this subpart beginning January 1,
2004.

(2) Transient NCWSs. Subpart H sys-
tems serving 10,000 or more persons and
using chlorine dioxide as a disinfectant
or oxidant must comply with the chlo-
rine dioxide MRDL beginning January
1, 2002. Subpart H systems serving
fewer than 10.000 persons and using
chlorine dioxide as a disinfectant or
oxidant and systems using only ground
water not under the direct influence of
surface water and using chlorine diox-
ide as a disinfectant or oxidant must
comply with the chlorine dioxide
MRDL beginning January 1, 2004.

(c) The Administrator, pursuant to
Section 1412 of the Act, hereby identi-
fies the following as the best tech-
nology, treatment techniques, or other
means available for achieving compli-
ance with the maximum residual dis-
infectant levels identified in paragraph
(a) of this section: control of treatment
processes to reduce disinfectant de-
mand and control of disinfection treat-
ment processes to reduce disinfectant
levels.

[63 FR 69465, Dec. 16, 1998, as amended at 66
FR 3776, Jan. 16, 2001]

40 CFR Ch. | (7-1-03 Edition)

alpha particle activity (including ra-
dium-226 but excluding radon and ura-
nium) is 15 pCi/L.

(d) MCL for beta particle and photon
radioactivity. (1) lThe average annual
concentration of beta particle and pho-
ton radioactivity from man-made
radionuclides in drinking water must
not produce an annual dose equivalent
to the total body or any internal organ
greater than 4 millirem/yvear (mrem/
year).

(2) Except for the radionuclides listed
in table A, the concentration of man-
made radionuclides causing 4 mrem
total body or organ dose equivalents
must be calculated on the basis of 2
liter per day drinking water intake
using the 168 hour data list in “‘Max-
imum Permissible Body Burdens and
Maximum Permissible Concentrations
of Radionuclides in Air and in Water
for Occupational Exposure,’”” NBS (Na-
tional Bureau of Standards) Handbook
69 as amended August 1963, U.S. De-
partment of Commerce. This incorpo-
ration by reference was approved by
the Director of the Federal Register in
accordance with 5 U.S.C. 552(a) and 1
CFR part 51. Copies of this document

N—FHE.
yAPASS
3%

4=VUL LA
=0.04mS v

§141.66 Maximum contaminant levels
for radionuclides.

(a) [Reserved]

(b) MCL for combined radium-226 and
-228. The maximum contaminant level
for combined radium-226 and radium-
228 is 5 pCi/L. The combined radium-226
and radium-228 value is determined by
the addition of the results of the anal-
vysis for radium-226 and the analysis for
radium-228.

(c) MCL for gross alpha particle activ-
ity (excluding radon and uranium). The
maximum contaminant level for gross

are available from the National Tech-
nical Information Service, NTIS ADA
280 282, U.S. Department of Commerce,
5285 Port Royal Road, Springfield, Vir-
ginia 22161. The toll-free number is 800-
553-6847. Copies may be inspected at
EPA’s Drinking Water Docket, 401 M
Street, SW., Washington, DC 20460: or
at the Office of the Federal Register,
800 North Capitol Street, NW., Suite
700, Washington, DC. If two or more
radionuclides are present, the sum of
their annual dose equivalent to the
total body or to any organ shall not ex-
ceed 4 mrem/year.

TABLE A—AVERAGE ANNUAL CONCENTRATIONS ASSUMED TO PRODUCE: A TOTAL BODY OR ORGAN
Dose oF 4 MREM/YR

1. Radionuclide ........................
2.Tritium
3. Strontium-90

Critical organ

Bone Marrow

Total body ......

......................... pCi per liter
......................... 20,000
......................... 8

(e) MCL for uranium. The maximum
contaminant level for uranium is 30 ng/

L.

20034 12 H8H @EFkE

(f) Compliance dates. (1) Compliance
dates for combined radium-226 and -228,
gross alpha particle activity., gross
beta particle and photon radioactivity,
and uranium: Community water sys-
tems must comply with the MCLs list-
ed in paragraphs (b), (c), (d), and (e) of
this section beginning December 8, 2003
and compliance shall be determined in
accordance with the requirements of
§§141.25 and 141.26. Compliance with re-
porting requirements for the radio-
nuclides under appendix A to subpart O
and appendices A and B to subpart Q is
required on December 8, 2003.
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https://www.fda.gov/ucnmy/groups/fdagov-public/(@tdagov-afda-ice/documents/webcontent/ucm07457
FDA CKE FRigfENE EmERERR)
CPG Sec. 560.750 Radionuclides in Imported

Foods - Levels of Concern WARG

This guidance document represents the Food and Drug Administration's (FDA's) current thinking
on this topic. It does not create or confer any rights for or on any person and does not operate to
bind FDA or the public.

I.  INTRODUCTION

The purpose of this document is to present guidance levels for radionuclide activity
concentration, called derived intervention levels (DILs), which FDA has adopted to help
determine whether domestic food in interstate commerce or food offered for import into the
United Statespresents a safety concern. This Compliance Policy Guide (CPG) rescinds and
replaces CPG Sec. 560.750 Radionuclides in Imported Foods — Levels of Concern (CPG
7119.14).

Derived Intervention Levels (DILs) for Each Radionuclide Group for Food in Domestic
Commerce and Food Offered for Import®®

( DIL h
Radionuclide Group
(Bq/kg)
Strontium-90 160
Iodine-131 170
Cesium-134 + Cesium-137 1200
Radionuclide Group DIL
(Bq/kg)
Plutonium-238 + Plutonium-239 + Americium-241 2
. Ruthenium-103 + Ruthenium-106° (C3/6800)+(Cs/450) < 1)

*The DIL for each radionuclide group i1s applied independently. Each DIL applies to the sum of
the concentrations of the radionuclides in the group at the time of measurement.

®Applicable to foods as prepared for consumption. For dried or concentrated products such as
powdered milk or concentrated juices, adjust by a factor appropriate to reconstitution. and
assume the reconstitution water is not contaminated. For spices. which are consumed in very
small quantities, use a dilution factor of 10.

“Due to the large differences in DILs for Ruthenium-103 and Ruthenium-106, the individual
concentrations of Ruthenium-103 and Ruthenium-106 are divided by their respective DILs and
then summed. The DIL for the Ruthentum group 1s set at less than one. C3 and C6 are the
concentrations, at the time of measurement. for Ruthenium-103 and Ruthenium-106,
respectively.
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COUNCIL DIRECTIVE 2013/51/EURATOM
of 22 October 2013

laying down requirements for the protection of the health of the general public with regard to
radioactive substances in water intended for human consumption

ABEDEET BIEHDKICETNSIMETENE

Article 2
Definitions
For the purposes of this Directive the following definitions apply:

(1) “water intended for human consumption’ means: FTARBIHSHE T DI=6bDK] DFESE

(@ all water, either in its original state or after treatment, intended for drinking, cooking, food preparation
or other domestic purposes, regardless of its origin and whether 1t 1s supplied from a distribution
network, a tanker, or in bottles or containers:

(b) all water used in any food-production undertaking for the manufacture, processing, preservation or
marketing of products or substances intended for human consumption unless the competent national
authorities are satisfied that the quality of the water cannot atfect the wholesomeness of the foodstuff
in 1ts finished form:

(2) ‘radioactive substance’ means any substance that contains one or more radionuclides the activity or
concentration of which cannot be disregarded as far as radiation protection is concerned;

(3) “indicative dose” or ‘ID’ means the committed effective dose for one year of ingestion resulting from all

the radionuclides whose presence has been detected in a supply of water mtended for human consumption,
of natural and artificial origin, but excluding tritium, potassium-40, radon and short-lived radon decay

products:
, IEEmE (1D) (&, 1&/C
35 Article 3 BB SHSENEI S SH
& &SEER Scope and exemptions | stxiRE (22U RUF DA,
PO AR d ! HUDL 40,5 K> & CORMIE
1. This Directive applies to water intended for human consumption. (CRBDIEFRHARIEZ R <)

2. This Directive does not apply to:| @RS

(a) natural mineral waters recognised as such by the competent national authorities, i accordance with
Directive 2009/54/EC: 1855 2009/54/ E CICAHY 2 LFIEETHROEBRDIRIILIA —5—
(b) waters which are medicinal products within the meaning of Directive 2001/83/EC.
B7~ 2001/83/EC DEFEINDEZRERDIK
ANNEXT &R 1
PARAMETRIC VALUES FOR RADON, TRITIUM AND ID OF WATER INTENDED FOR HUMAN

CONSUMPTION
Parameter Parametric value Unit Notes
[Radon 100 |Bg/1 Note 1)
Tritium 100 [Bq/1 Note 2)
[ o 0.10 |mSv

fBFR#RE (ID) (X 0.1mSv

12



ANNEXIIT HfT&E#L3

MONITORING FOR INDICATIVE DOSE AND ANALYTICALL PERFORMANCE
CHARACTERISTICS 15iZRE (ID) DTS >J EitaE

1. Monitoring for compliance with the ID

Member States may use various reliable screening strategies to indicate the presence of radioactivity in water
mtended for human consumption. These strategies may include screening for certain radionuclides, or
screening for an individual radionuclide, or gross alpha activity or gross beta activity screening.

2. Calculation of the ID iIEiEssE (ID) OEtE

The ID shall be calculated from the measured radionuclide concentrations and the dose coetficients laid down
in Annex III, Table A of Directive 96/29/Euratom or more recent information recognised by the competent
authorities in the Member State, on the basis of the annual intake of water (730 1 for adults). Where the
following formula is satistied, Member States may assume that the ID is less than the parametric value of
0,1 mSv and no further investigation shall be required:

feiEmRE (ID) (&, BIE SNZRETEMBEIRE S

-~ Cilobs) _ B 372 8 (TR SNTRBHEN 5. A DERRIK
2 C; (der) ~ IBEREER] 730 U NLEEREICEHET 3.

EDXMEHZESNTONE, $8IZRE(E 0.1mSv K
WCHD. TNULOREEFBER,

where

C,(obs) = observed concentration of radionuclide i | EiEE SHNTHETEMERE

Ci(der) = derived concentration of radionuclide 7 | FREFEMIEDISEEE (RTEHR 3)

n = number of radionuclides detected. MR U= BT BB DREAEE

Derived concentrations for radioactivity in water intended for human consumption (%)
Origin Nuclide Derived concentration
Natural U-238.44) 3.0 Bg/l
U-234.(3) 2.8 By/l
Ra-226 0,5 Bg/l
Ra-228 0,2 Bgl
Pb-210 0,2 Bg/l
Po-210 0,1 Bg/l
Artificial C-14 240 Bg/l

Sr-90 4.9 Bg/l
Pu-239/Pu-240 0,6 Byl
|Am-241 0,7 Bg/l
i o-60 40 Bg/l
Cs-134 7.2 Bg/l
Cs-137 FEBTOZL87Bg 11 By/l
[-131 6.2 Bg/l

2D/ 134 £ 137 1Y 4.3Bqg/| DIHFE.
4.3/7.2+4.3/11=0.60+0.39=0.99

13
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REGULATIONS

COUNCIL REGULATION (Euratom) 2016/52
of 15 January 2016
BRMN R F AL RREE SRS 2016/52 (2016.1.15)

laying down maximum permitted levels of radioactive contamination of food and feed following a
nuclear accident or any other case of radiological emergency, and repealing Regulation (Euratom)
No 3954/87 and Commission Regulations (Euratom) No 944/89 and (Euratom) No 770/90

BREBRHDOIVEZOMDOBMNERSERROER EFAHNDORRFEMSEEFTE
LARIILZEHIEL. Regulation (Euratom) No 3954/87 . Commission Regulations (Euratom)
No0944/89 § & U (Euratom)No 770/90 ZBE1ET 5,

THE COUNCIL OF THEEUROPEAN UNION,

Having regard to the Treaty establishing the European Atomic Energy Community, and in particular Articles 31 and 32
thereof,

Having regard to the proposal from the European Commission, drawn up after obtaining the opinion of the group of
persons appointed by the Scientific and Technical Committee from among scientific experts in the Member States,

Having regard to the opinion of the European Parliament (%),

Having regard to the opinion of the European Economic and Social Committee (%),

Whereas:

(1)  Council Directive 2013/59/Euratom (¥) lays down basic safety standards for the protection against the dangers
arising from exposure to ionising radiation.

(2)  Following the accident at the Chernobyl nuclear power station on 26 April 1986, considerable quantities of
radioactive materials were released into the atmosphere, contaminating food and feed in several European countries
to levels that were significant from the point of view of health. Measures were adopted to ensure that certain
agricultural products are only introduced into the Union in accordance with the common arrangements which
safeguard the health of the population while maintaining the unified nature of the market and avoiding deflections
of trade.

€) Council Regulation (Euratom) No 3954/87 (%) lays down maximum permitted levels of radioactive contamination
to be applied following a nuclear accident or any other case of radiological emergency which is likely to lead or has
led to significant radioactive contamination of food and feed. Those maximum permitted levels are still in line with
the latest scientific advice as presently available internationally. The basis for the establishment of the maximum
permitted levels set out in this Regulation has been reviewed and described in the Commission Radiation Protection
Publication 105 (EU Food Restriction Criteria for Application after an Accident). In particular, those levels are
based on a reference level of 1 mSv per year for the increment in individual effective dose by ingestion and on the
assumption that 10 % of food consumed annually is contaminated. However, different assumptions apply to infants
under 1 year.

(RRHABLAILD) EADEMREN 1 FMIC ImSvIBMTHENSIZFLAILE 1
FREICEESNSIBEGRD 10%NFRENTVEEWVSRFEITEINTILNS,

(4)  Following the accident at the Fukushima nuclear power station on 11 March 2011, the Commission was
informed that radionuclide levels in certain food products originating in Japan exceeded the action levels in food
applicable in Japan. Such contamination could constitute a threat to public and animal health in the Union and
therefore measures were adopted imposing special conditions governing the import of food and feed originating

(") Opinion of 9 July 2015 (not yet published in the Official Journal).

() OJ C 226, 16.7.2014, p. 68.
(3) Council Directive 2013/59/Euratom of 5 December 2013 laying down basic safety standards for protection against the dangers arising
from exposure to ionising radiation, and repealing Directives 89/618/Euratom, 90/641/Euratom, 96/29/Euratom, 97/43/Euratom and

2003/122/Euratom (OJ L 13, 17.1.2014, p. 1).
(4) Council Regulation (Euratom) No 3954/87 of 22 December 1987 laying down maximum permitted levels of radioactive contamination

of foodstuffs and of feedingstuffs following a nuclear accident or any other case of radiological emergency (OJ L 371, 30.12.1987, p.  11).

14
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in or consigned from Japan, in accordance with the opinion of the Standing Committee on the Food Chain and
Animal Health, established by Regulation (EC) No 178/2002 of the European Parliament and of the Council ().

There 1s a need to set up a system allowing the Community, following a nuclear accident or any other case of

radiological emergency which is likely to lead or has led to a significant radioactive contamination of food and feed,
to establish maximum permitted levels of radioactive contamination regarding products to be placed on the market
in order to protect the population.

Like other food, drinking water is ingested directly or indirectly and therefore plays a role in the consumer's
overall exposure to radioactive substances. With regard to radioactive substances, quality control of water
intended for human consumption is already provided for in Council Directive 2013/51/Euratom (%), with the
exclusion of mineral waters and waters which are medicinal products. This Regulation should apply to food,
minor food and feed which could be placed on the market following a nuclear accident or any other case of
radiological emergency, and not to water intended for human consumption for which Directive
2013/51/Euratom applies. However, in the case of a radiological emergency, Member States are free to choose to
refer to the maximum levels for liquid food set out in this Regulation in order to manage the use of water
intended for human consumption.

BMAEYMEICELTE, E FAEET DKDEMNERERIL, SR+ —F—EERR
ZHI5E LT, TTICRMNRERFAERABESZERIES 2013/51 X > THRESNA TS,
b, 2016 FDOZDOMRAF, HFHHDHVIZOMOBHFERIAFTEBRICHIFICHS
nNHZEM, MRREREARISEASINSGIOTHY . RNEFHERAKEERES
2013/51 AER SN, E FWHET AKITERSNTEAG LR,
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ANNEX [

MAXIMUM PERMITTED LEVELS OF RADIOACTIVE CONTAMINATION OF FOOD

The maximum permitted levels to be applied to food shall not exceed the following:

Food (Bgjkg) ('}

Isotope group|Food group .
Infant food (%) Dairy produce () Or[:::;(}r;)?gn?gpt Liquid food (%)

Sum of isotopes of strontium, notably Sr-90 75 125 750 125
Sum of isotopes of iodine, notably [-131 150 500 2 000 500
Sum of alpha-emitting isotopes of plutonium 1 20 80 20
and transplutonium  elements, notably
Pu-239 and Am-241
Sum of all other nuclides of half-life greater 400 1 000 1250 1 000
than 10 days, notably Cs-134 and Cs-137 ()

)

The level applicable to concentrated or dried products is calculated on the basis of the reconstituted product as ready for consump-
tion. Member States may make recommendations concerning the diluting conditions in order to ensure that the maximum per-
mitted levels laid down in this Regulation are observed.

Infant food is defined as food intended for the feeding of infants during the first 12 months of life which meets, in itself, the nutri-
tional requirements of this category of persons and is put up for retail sale in packages which are clearly identified and labelled as
such.

Dairy produce is defined as products falling within the following CN codes including, where appropriate, any adjustments which
might subsequently be made to them: 0401 and 0402 (except 0402 29 11).

Minor food and the corresponding levels to be applied to them are set out in Annex IL

Liquid food is defined as products falling within heading 2009 and Chapter 22 of the Combined Nomenclature. Values are calcu-
lated taking into account consumption of tap-water and the same values could be applied to drinking water supplies at the discre-
tion of competent authorities in Member States.

Carbon-14, tritium and potassium-40 are not included in this group.
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FLESTVWETOT, ERicEBRD SEMNICET SHAERE T - &L
#LGEoTNEY (0—8HE),

WA cE S AR P oS I8 3 548 (Bg/kg)

) Bx —FwoA B *m

B 10 Pk 1,000

L rey T, 50 EE T 1,000

€YnL | REmEs s |aEmas oo | Lemas x| ETPEE 10
—E s 100 | R 1000 | a2 1,250
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BlEOETE
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BEmODMEHEDLEE

BRPOBRSHEMECE T 21812 (Ba/kg)

il B EEZEZI EU | *E

M 49, 50 MR 1,000
€YIL | ARBARS S50 | ARAAM 1,000 | LRERS 400
—fAR 100 | —RER 1,000 | —Ag&& 1,250

2TORS 1,200

BMNEREBD

R 1mSv 1mSv ImSv 5mSv
ivEpResy)) &3
SERRD 50% 10% 10% 30%
BEeDEEE

% J—TWIXAEEE(E, HEBAORREOREE., AERONETEBERORES BN &
LT, 1963F(CERESEEEEME (FAO) MUMHFREER (WHO) (cLDEE
BTNEEBNLRBAE#HETH D . ERERRIEOETEIT>TVET,
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WIEREDL. BRPDFLEEREN, TNTNOEFICK>TELS-HTT (H
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AL RAEBRIZI00% A FLEINTNAERE, A—TYIREZTE S WL
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