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2N 1IN 2 TID"M nxiap
ann EPA WHO o7 yxin a0 nNyn
Alachlor 2 20 20 4 A
Aldicarb 3 10 A
Aldicarb
'so\Llj(I;oneb 3 comlt?ined 10 comb A Combined -1
icar
sulfoxide 4 A
Aldrin 0.03 0.05 C .
Dieldrin combined combined C Combined - 2
Atrazine 3 2 2 2 A
Carbofuran 40 7 20 C
Chlorpyrifos 30 30 A
chlordane 2 0.2 2 1 A Mixed isomers
2,4-D 70 30 30 30 A
Including

DDT 1 2 1 B metabolites

(DDD+DDE)
DBCP 0.2 1 1 0.3 A
Dimethoate 6 6 A
Dinoseb 7 7 7 C
Diquat 20 20 C Not final
EDB 0.05 0.4-0.15 (P) 0.05 0.05 A
Heptachlor 0.4 0.4 0.4 A not combined
gs()p;%c:lor 0.2 0.2 A not combined
Lindane 0.2 2 2 1 A
MCPA 2 2 A
Metolachlor 10 10 C
Pentachloro-
Phenol 1 9 3 B
Simazine 4 2 2 2 A
2,4,5-T 9 9 B
Silvex 50 9 10 10 B
Trifluralin 20 20 20 A

'WTIN-N7N DIA'T— A DA T nxinyp

MY DIA'T — B DIa'T nxyp

o'NITPNN 25%-31 0T — C Dia'T Nxiayp
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Lol )| EPA WHO EU D" 7N yxm [p7n
D' |70 DA77 Y'Y D'aDIN
Chloroform 100 200 100 80
Benzene 5 10 1 10 5
Monochlorobenzene 100 300 300 100
1,2-Dichloro-benzene 600 1000 1000 600
1,4-Dichloro-benzene 75 300 300 75
Vinyl chloride 2 0.3 0.5 2 0.5
Xylenes 1000 500 1000 500
Benzo(a)pyrene 0.2 0.7 0.01 0.7 0.5
1,2-Dichloroethylene-cis 70 50 100 50
tlrfr;g)lchloroethylene- 100 50 100 50
1,2-Dichloroethane 5 4 3 5 4
Carbon tetrachloride 5 4 5 4
1,1-Dichloroethylene 7 30 30 10
Trichloroethylene 5 70 50 30
Tetrachloroethylene 5 40 40 10
DNV |7Nn DX NNIYY X7 Yninw p'anan
Styrene 100 20 50 50
Toluene 1000 700 700 700
Trichloroethane 1,1,1 200 200 200
Dioctylphthalate 6 8 8 8
Formaldehyde 900 900 900
nnpnY 9'oin? ymimw nanan
Bromochloromethane 100 100
Dichloromethane 5 10 5
1,2-Dichloropropane 5 40 5
Ethylbenzene 700 300 300
PCB’s * 0.5 0.5
Trichlorobenzene 70 70
1,1,2-Trichloroethane 5 5
MTBE (as indicator) 40

43




44

D'"'VPNITTY DN 4 2720

(0.1 mSv) vrro'7m 0.1 - XKIn D' N'NYN ARXIND 'MIYN NINN 7122
J1A10 NNTN NXAR MOV NWYT 0Y'VRKRIFTY DNIN NPT
"TIDN 7w 'ont midon 1w 1 7y Ny X7 ,N0119Nn NPT NYXIAN YWUKRD
N71021 0'Y'9INN ,0'NAY DTYRPRITIN 7Y NIYOPRN
:n7a0
TN NN a0 | Thpnrm
NIN'VFN
7100
11N
(Bal)
3.0 a 238y
2.8 a 2y
nTo 0.7 a > Th
DININD o
aon 0.5 a Ra
210
D' TP 0.2 B Pb
W0 N 0.1 o 210p
0.6 a 2%2Th
nTo 0.2 B *2%Ra
DININN po-
'wavn 1.9 a Th
2.1 a *'Ra
7.2 B 134cs
137
YI7a "IN 10.5 B Cs
4.9 B Ogy
D TR 131
Inn 6.2 B I
T AYYN 7.610 B 34
DX
D' TP 236 B 140
DINN
0.5 a 239y
0.7 a #1am
m NIR'R? nirmnn 7w 9.3 n7201 0'VIIdNA 001 DT YENRIMT
(2004) n'w'7w DITAn ,M71YN NIXNAN (DX Y NTNwn

A
2
3



(2"an 11D>M) N'VO7MANIX AYOWN Y2 DVNIS - 5 a0

nnya [PM7 AYXD | QN TN | N TN | IX MDD
Y"an D" ANIN | D' XD anInn
ICR n1aona nwna niz'Ta yvixa 5.0 5.0 - YaxX
|'N D7IX .071¥2 AINIY DTN N2INA NI 7RI |[PNn 1.0 1.0 0.1 yigh!
NYIN yan 71anv 1Nawd Nnnnt nivnwn
NPO0NN
nNDY7? oRNN 7710 nwna niprTa? ICR nir'? n¥'nn
JNIX DIP'YIN97N0D NI TR 7V nu7nnl
D'P'VN DIPNAN 0'91AN NIX7NN? N'MaTn nnknn | awa 350 437.5 230 noIa
US-EPA -1 EU | 7 aTiIn1 'x | 11> nino)
3nx% 250 | '9 nirman
[ 1h]7] (1.25
EPA - (SDWR) — 500, AUS - 500, WHO-_No IPn X797 1500 800 7
health-based guideline value for TDS has D'PxIm
been proposed n'onin
NOTYN NN*'N 271 TII700 11212 TRA 17N TN (TDS)
Ymm 11790 1121 n7aan 1T DS n nx 7aany
NN Apyn X7 TS nipna TDS v 2101 avnY
NIT'PN ' NID'RA NINAN
250 — wn o™Mjp'vn oapnnn 0o | 2w 450 600 250 ™D
29 nnY7 nvon nTINI 4507 -600n TN -nyynnn | 7 NTIAER
NI%Ya N3N NPoN MnNn .01w 5 Jma 7a'n 400 | 9 WNK7 400
400-7 nNnn) N'RINAN N2'NaN NPT 'M7a ne nhv
(om 'nimjp 33 -2 719'02 NdNd 7"an
SURFACTANTS (MBAS) 0.5 1 0.2 D'2'’dN
EPA- 0.5 “v|pnn nx ynX7 — n¥'7nn now '7'vo
D'VIANVT)
.(FOAMING AGENT - SDWR- 0.5) (DN
N odn a7 ICR ot Yonm 1.4 1.4 0.05 nwIn)
EPA - SDWR - 1.0 ,EU-2.0, WHO- 2.0
.D"MP'YN DIPNNN 091NN TNR X2 [i7N 'R N'¥InY 150 50 DI'TAN
NT XWI1 '3 [7NY7 N2'0 1IR¥N XY lzhan
.0I'TaN%7 0UpEn |[pNNNn NANN 7Y PN O 'R
, 0.4- WHO - n 9% |pnn nannn 0.2 0.5 0.05 [An
.EU-0.05, EPA-0.05
712N DINN2 N'7'7W NMIRMA DYDY 207 'R
JD'ONOK N'N NN NYOWNN . D'N] K¥YNIY
NN N?'NNN 0N oyva YR — Y"ax nxnn Moy [P N7 - 80 [T'0
7"an 300 1v 100 > 9w
NX .0'™ITAN DIPNAN D'91AN W D7 DN 'K N'¥InY 0.002 - 7o
SUOMINDIX KIN [PNNY [Phnn
N'MINMI NYOYN 7Y2 XWID X7 NTY N0'Y7NN NRY7NN [ N7 - 200 nrup

[?N NA'NNnY

45




nnnyn nyxn 1IN TIDM | 2N TN | IX MDNA
I D" ANIN | DUp "X anInn
2"an
npTan now 2w (MDL) 17anqo .1 | [N X977 0.3 -— DNV
Oil & Grease by Extraction & Gravimatry oil and )
0.5 mg/L nmonqor 1.4 mg/L xin (grease
-2 win'w n>xn IR Spectroscopy now .2
nivan '97 wim'wa ioxn)Trichlorotrifluoroethane
( EPA-n 79 nmiv7ia0in
v 0'NIT'R PTNNYZ TXD NIVIISA NI'NIN K'NINYT Y7nin
NA'RYUN NDIYN 7¥ N>'0N vl 0'NIT'RN DIN'T
D'V DIPNNAN D'91AN 7Y NN X¥N1 X7 | [N X7Y nI'o'oa
.0'N] INXNIY D'TIDIN DINNA N'NIRNA NYOWN M7 'R | [N K77 [N
NNWOK |'XY N2 D0'DIN D'TIDMN D'YOWIN 27 '7IN
11NN D' NPOOX NdIYNA DN TINy?
o7 [n jpn? X USEPA 1 WHO nx nign'? y7nin
712 N7220 T Y nwyn% yapn [MNan 710" N7aan
R ialyah)
D'V DIPNAN D'91AN 7W NN K¥N1 X7 | [N X7 WX
0.5-AUS, 0.3-EU | |pn X747 NINx
.N1IMK 227 'R [N [PN7 Ymm XY
.00 NID'RA 'NIYNYN ''Y 70 DX N'N17 wnwn | [n 7% min 7'
NNAIR
(TOC)
- UV
.TOC m> '
LT ny'7a
.UV-7 |pn 'R o™ 'y Dpnnn 0'9117 2y o'y
nIr'no

46




D'N NIZan 7w "2 710" — 4 NY0)

[1002'11 M2 'DIND — 717071V ™'V NTYIA NAXINY DID'O NTIAY

Nitrate and Cancer

Professor Gary Winston

Chief Toxicologist

Department of Environmental Health
Ministry of Health

The issue of gastric cancer arises often in discussions concerning the role of
nitrates as an etiological factor. With regard to the concern over the association
between gastric cancer and nitrate exposure from drinking water three
categories of epidemiological research have been considered. These include:

1.

47

Geographical Correlation (Ecological) — Here, the question being
investigated is: Is there a correlation between geographical location or
zone and gastric cancer incidence or mortality and nitrate levels in
drinking water and/or diet.

Cohort study — An exposed group is studied e.g., fertilizer workers or
other occupations and compared with a control group that shares
common life-styles, diets, climate, gender, habits, age, etc. Cohort
studies show no evidence of increased gastric cancer incidence.

Case-control study — This kind of epidemiological study compares
exposure through drinking water or diet in a large group of subjects
suffering or who have succumbed from a specific type of cancer with a
control group. Among studies of this design the range of nitrate in
drinking
water was 2 — 44 mg/L. No increased risk of gastric cancer at any level.

In one study from Taiwan a positive association was noted between
gastric cancer through drinking water, however this study reported
nitrate ion concentrations of 2 +/- 2 mg/L. Therefore, nitrate
concentrations had to be minimal. Of 10 other studies five showed no
effect and 5 actually showed a negative correlation suggesting a
possible protective effect of nitrate.

Other supporting evidence of a lack of association between nitrate intake
and cancer is from the European Commission Directorate-General,
Scientific Committee for Food stated in their document (EU 1995) that
the "Overall, extensive epidemiological studies on nitrate have failed to
demonstrate an association with cancer risk in man." Also, the National
Research Council of the National Academy of Sciences reported that
"Epidemiological studies do not support a straight forward association
between exogenous nitrate exposure and human carcinogenesis (NRC
1995)."

Between 1960 — 1985 it was thought that dietary NO3- was associated
with cancer because of the potential for nitrates to be reduced to nitrites,
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which in turn can react with certain secondary and tertiary amines to form
N-nitrosamines, some of which are mutagenic and carcinogenic. Since
1985 the W.H.0.(1985), the USEPA (1990) the Scientific Committee for
Food of the EC (EU; 1995) and the National Research Council (NRC) all
noted the lack of a positive link between nitrates and cancer. To better
understand these positions some explanation is required.

Anticarcinogenic properties — 300 rats fed NO3™ equivalent to oral doses
of 200 and 460 mg/for 2 years. No increase in any kind of cancer was
observed. In hemopoietic organs, mononuclear cell leukemia significantly
decreased from 32% in controls to 2 % in treated animals.

Between 1973 and 1999, 11 epidemiological studies, including 6
ecological studies and 5 case-control studies (the more robust of these
two types of epidemiological studies) actually showed a negative
correlation between NO3™ and gastric cancer. In fact, Nitrate may have
beneficial effects and has been suggested to protect against stomach
cancer by leading to the inhibition of Helicobacter pylori, which are found
in the mucus layer of epithelial cells of the human stomach. H. pylori was
designated a class 1 carcinogen by the International Agency for Research
in Cancer (IARC, 1994). NO, derived from nitrates and nitrites, reacts with
O, to form HOONO,, which in turn leads to irreversible inhibition of H.
pylori. H. pylori and stomach cancer are decreasing in the US in
concomitance with the increase of NOg3’ in vegetables. NOj3 relaxes
smooth muscle of the stomach through its action as a precursor of NO
synthesis.

Nitrosoproline, nitrosoargenine, and other endogenously formed N-nitroso
compounds, such as nitrosothiols (also protective), are not carcinogenic
and can prevent carcinogenic N-nitrosamine formation by competitive
inhibition. Furthermore, NO3™ or NO, exposure must be considered in the
context of exposure to nitrosatable amines, without which there can be no
N-nitrosamine formation and hence, no carcinogenic potential. Nitrate
reduction to nitrite with subsequent formation of nitrosamines is possible
in humans. Numerous variables, including dietary antioxidants, affect this
process. According to the National Academy of Sciences it is unlikely that
drinking water nitrate or nitrite is rate-limiting in nitrosamine formation.
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! Workgroup Report: Drinking-Water Nitrate and Health—Recent Findings and Research Needs
Mary H. Ward, Theo M. deKok, Patrick Levallois, Jean Brender, Gabriel Gulis, Bernard T. Nolan,
and James VanDerslice. Environ Health Perspect 113:1607-1614 (2005). doi:10.1289/ehp.8043
available via http://dx.doi.org/ [Online 23 June 2005]
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2 http://www.who.int/water _sanitation health/dwa/nutrientsi ndw/en/index.html

® Fluoride in Drinking Water: A Scientific Review of EPA's Standards
Committee on Fluoride in Drinking Water, National Research Council (2006)
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"In countries where public dental awareness is very high and alternative
vehicles for fluoride (e.g. fluoridated toothpaste) are widely available and
widely used, a decision to not fluoridate the water would likely be of little
consequence."
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"A decision to use demineralized water as a drinking-water source
without addition of fluoride during remineralization will depend upon the
concentration of fluoride in the existing local supply, the prevalence of
risk factors for dental caries (including sugar consumption data), oral
hygiene practices and dental care, the level of public dental health
awareness and the presence of alternative vehicles for fluoride intake
available to the whole population.”
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4 Canadian water Quality Guidelines for Protection of Aquatic Life: Inorganic Fluorides 2001

http://www.fluoridealert.org/pesticides/canada.2001.inorganic.f.pdf
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» Parents and caregivers of infants fed primarily with formula from concentrate who are
concerned about the effect that mixing their infant’s formula with fluoridated water may have in
developing enamel fluorosis can lessen this exposure by mixing formula with low fluoride water
most or all of the time. This may be tap water, if the public water system is not fluoridated (check
with your local water utility). If tap water is fluoridated or has substantial natural fluoride (0.7
mg/L or higher), a parent may consider using a low-fluoride alternative water source. Bottled
water known to be low in fluoride is labeled as purified, deionized, demineralized, distilled, or
prepared by reverse osmosis. Most grocery stores sell these types of low-fluoride water. Ready
to feed (no-mix) infant formula typically has little fluoride and may be preferred for use at least
some of the time."
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® http://www.cdc.gov/fluoridation/safety/infant_formula.htm#11

® nstitute of Medicine. (1997). Dietary Reference Intakes for Calcium, Phosphorus,
Magnesium, Vitamin D, and Fluoride. Standing Committee on the Scientific Evaluation of
Dietary Reference Intakes, Food and Nutrition Board. National Academy Press.

"Toxicological Profile for Fluorides, Hydrogen Fluoride, and Fluorine, ASTDR, September 2003
http://www.atsdr.cdc.gov/toxprofiles/tpl11-c6.pdf
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