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�� ��EPA Agilent
�� !"# 98/83/EC �� �� ! 7500c
�� �� ! �� �� �� !"***

�� ! (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

� (AI) 0.2 0.2 0.02-0.2* 0.000054
� (Sb) 0.005** .005 0.002 0.006 0.000035
� (As) 0.01** .01 0.01 0.01 0.000052
� (Ba) 0.7 2 0.000027
� (Be) 0.004 0.000028
� (B) 0.5** 1 1.0
� (Cd) 0.003 0.005 0.01 0.005 0.000025
� (Cr) 0.05** 0.05 0.1 0.000019
� (Cu) 2** 2 1.0 1.3 0.000023
� (Fe) 0.2 0.3 0.3* 0.00125
� (Pb) 0.01 .01 0.05 0.015 0.000017
� (Mn) 0.5** .05 0.05 0.05* 0.000020
� (Hg) 0.001 0.001 0.0005 0.002 0.000005
� (Mo) 0.07 0.000030
� (Ni) 0.02** 0.02 0.01 0.000024
� (Se) 0.01 0.01 0.01 0.05 0.000047
� (Ag) 0.01* 0.000027
� (Na) 200 200 0.0276
� (TI) 0.002 0.000021
� (U) 0.002** 0.002 0.030 0.000015
� (Zn) 5.0* 0.000101

��MCLG��EPA�� !"#$%&'()*+

�� (MCLs)�MCLs�� !"#$%&MCLGs�

�� !"#$%&'()#*+,-./0123

�� !"#$%&'()*+,-./01234

��

�� !

�� !"#$%&'()��"*+, (Japan Water

Supply Act)�� !"1957�� !"#$%&'(

�� !"#$%&'()*+,17�� !"#$

�� !" (MAC) �� 97�� !"#$%&'

�� !"#�$%&'!()�*+',-./0

�� !"#$%&' (MAC) �� !"#$%&'

�� !"#$2 0 0 1�� !"#$%&'()*

ICP-MS��17�� !"#$14�� !ICP-MS�

�� ICP-OES�� !"#$%&'()*+,+

�� !"#$%&'

�� !

�� !"#$%&'()*+,80/778/EEC��

�� !"#$%&!'()*+,'-./!'0

��2003�12�� !"#$%&'1998�12�25

�� !"#�� !"#$%&'9 8 / 8 3 / E C �

����� !"#$%&'()*+,-./01

������ !"#$%&'()*+,-.*/

�� !"#$%&'()*+,'-./0123

�� !"#$%&'()*+,-./0

1�� !"#$%&'()*+,-./01231998�

�1.  WHO�� !"#$%&'()*+EPA�� !"#$%&'()*+

��*�� !"**�� !"***MDLs �� !"10�� !"#$%&3�� !"#mg/L
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�1�� !"#$%&'()*+,-./0123

�� I C P - M S�� !"#$%&'()*+,-

�� !"#$%&'()*+,-./01ICP-MS

�� !"#$%&'()*+,-./01234

�� !"#$%&'()

�� !"QA/QC�� !"#$%&'()*+,

�� !"1�� !"#$%&'()*+,-./

����� !"#Q A / Q C�� !"#$%&'

�� !"#$%&�'()*+,-.�/!01

�� !"#$%&'()*+,-./01/23

QC�� QC�� !"#$%&'()*+,--

�� !"#$%&'(�)*+,-./ 01!

�� !"#$%&'()*+�� !�,-./

�� !"#$%&'(��� !"#$%&'(

�� !"#$%&'()� *+,-./01(

�� !"#$%&'()*!QA/QC�� !"#

��  !"#$%&'("Q A / Q C �� !"

Agilent 7500c�� !"#$%&'()*&+,-

�� !"#$%&'()*+,-./0123 

�� !"#$%&

��ORS�� !"#$%

�� !"#I C P - M S�� !"#$%&'()*

�� !"#$%&'()*+,-./01234

�� !"#$%&'(1�, �� !"#$%k, Na

�� !"#$%&'()*+,$-��./#0

�� !"#$%&'()*+,-./012�3

�� !"#$%&'(I C P - M S�� !"#$%

�� 0.05 ppb�� !"#$1000 ppm�Na�Ca�

�� I C P - M S�� !"#$%&'()*+,-

Fe, As, Se, Cu, V�� !"#$%&'()*&'+

�� !"#$%&'()*+,

ORS�� !"#$%&'!()/�� !"#$%

�� !"#$%&'()*+,-./01234

�� !"#$%&'()*+ ,-./0�12

�� !"#ppb�� !"#$%&'()ORS�

�� !"#$%&'()*%+,-./0Na�Ca

�� !"#$%&'()*+,-./0123�

�� !"#$%&'()*+,-.I C P - M S��

�� !"#$%&'#()*+,-. /012

�� !"#$%&'()*+� !,-./0

�� !

�� !"#$%&'()*2�� !"#$%&'

�� !"#$%&"#�'()*"#+,(-.

�� !"#$%!&'()*+,-./0123

��� !"#$%&'RF�� !"#$1400-1500

W , �� !"#$%&'()*+,-./)01

�� !"#$%&'()*+,'-./012�

�� !"#$
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�� ! �� !"# �� !"
�� ! �� ORS�� (s) (ppb) (ppb)

� (Al) 27 �� 0.1 0.5-100 0.054

� (Sb) 121 �� 0.1 0.5-100 0.035

� (As) 75 �� 0.5 0.5-100 0.052

� (Ba) 137 �� 0.1 0.5-100 0.027

� (Be) 9 �� 0.1 0.5-100 0.028

� (B) 10 �� 0.1 0.5-100

� (Cd) 111 �� 0.1 0.5-100 0.025

Calcium (Ca) 40 �� 0.1 50-200,000 2.02

� (Cr) 52 �� 0.5 0.5-100 0.019

� (Cu) 63 �� 0.5 0.5-100 0.023

� (Fe) 56 �� 0.1 50-200,000 1.25

� (Pb) Sum of isotopes �� 0.1 0.5-100 0.017
206, 207, 208

� (Mn) 55 �� 0.1 0.5-100 0.020

� (Hg) 202 �� 1.0 0.5-1.0 0.005

�(Mo) 95 �� 0.1 0.5-100 0.030

� (Ni) 60 �� 0.5 0.5-100 0.024

� (K) 39 �� 0.5 50-200,000 3.02

� (Se) 78 �� 0.5 0.5-100 0.047

� (Ag) 107 �� 0.1 0.5-100 0.027

� (Na) 23 �� 0.1 50-200,000 27.6

� (Tl) 205 �� 0.1 0.5-100 0.021

� (U) 238 �� 0.1 0.5-100 0.015

� (V) 51 �� 0.5 0.5-100 0.034

� (Zn) 66 �� 0.1 0.5-100 0.101

�� !
��

6Li 6 �� 0.1 50

Sc 45 �� 0.1 50

Ge 70,72,74 �� 0.1 50

Y 89 �� 0.1 50

In 115 �� 0.1 50

Tb 159 �� 0.1 50

Pt 195 �� 0.1 50

Bi 209 �� 0.1 50

�2.  �� !"#$%&!'ORS�� !"#$%&"'()*+,-./012345
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No

Yes

Yes

YesNo

No

�1�� !"#$%&'()*+QA/QC�� !

�� !"#$%&'()*+,-./&QA/QC�

�� !"#$%&'#()*+,-./012

�� !"#$QA/QC�� !"#$%&'()*

�� !"#$%&'()*+,-./01234

�� !"#$%&'()*+,-./0123'

�� !"#$%&'()*+,-./E P A ��

200.8�� !"#$%&'()NS-30��

��

�1.  �� !"#$%&'

�� !"

�� 
�� !

�� !

�� 

�� !"#$

�� !" 

�� !"#$

�10%�� 

�� !"#

�� !"

�� !"#$%

�� !" #

�� !"#

�� !"?
��

�� ! �� 

�� !"#$
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�� ��

6 (6)*1- (7)*0.082

115 (115)*1 - (118)*0.014

208 (208)*1 + (206)*1 + (207)*1

�� !

��ORS�� !"#$%&'()*+,-./0

�� !"#$%&'()*"#+,-.!/C a ,

V, Fe, As, Se, Mo�Cd�� !"#$%&'()*+

�� !"#$%&'()*�+,-./01Li-6,

In-115�Pb�� !"#$3)�� !"#Li-7��

�� !"#$%&'(Li-6�Sn�� !"#$%

�� !In-115�� !"#$%&'�(&)*+

��Pb�� !"#Pb�� !"#$%&'Pb�

�� !"#$%&'()*+

�� !

�� !"#$%&'()'QC�� !"#$%�

�� !"#$%&'()44�� !"#$%&'

�� !"#$1% HNO
3 
/ 0.5�HCl�� !"#$

�� !"#$%&'()*+,-./01234

�� !"#$%&'()*+,-./01*23

�� !"#$%&'ORS�� Agilent 7500c ICP-

MS�� !"#$%&'(!)*+, (ISIS)�

�� !

�� !"#$%&'()*

� ��ORS�� !"#$%&

� �� !"#$%&%'

� ��� !"#$NIST 1640�� !"#$#%

�

� �� !"#$%&'()**+,-.*/0

�� !

�� Agilent 7500c�� !"#$%&'()*+

�ISIS�� ISIS�� !"#$#%&'()*+

��� !"#$%&'()*+,-./0ISIS�

�� !"#$%&'� ()*+,-./0#1

�� !"#$%&'()*+,-+./0123

�� !"#$%&'()*+,#-./!012

�� !"#$%&'()*+,-./01234

�� !"#$%&'()*+,-./0123-

�� !�"#$%&'()*+,-./0123

�� !"#$%&'(�)*+,-./0123

�� !"#$%&'()*+,%-./�5��7

�� !"#$%& '()

��

�� !"#$4 (CCV��) ��5 (NIST1640��)�

�� !!"#$%2 �3�4�� !"#$%&'

��0.9998�� !"#

�3.  Agilent 7500c ORS�� !"#$%&'()*+,-.
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CCV % %

�� CCV 50/5000/0.5 �� CCV 50/5000/0.5 �� 

� DF: 1 1

��: 031_CCV.D# 044_CCV.D#

Be/9 [#1] 50 50.62 101.2 50.01 100.0

Na/23 [#2] 5000 4933.00 98.7 4838.00 96.8

Mg/24 [#1] 5000 4700.00 94.0 4802.00 96.0

Al/27 [#1] 50 47.09 94.2 46.84 93.7

K/39 [#3] 5000 5260.00 105.2 5076.00 101.5

Ca/40 [#2] 5000 5053.00 101.1 5063.00 101.3

V/51 [#3] 50 51.52 103.0 50.84 101.7

Cr/52 [#3] 50 51.43 102.9 50.78 101.6

Mn/55 [#1] 50 49.92 99.8 50.89 101.8

Fe/56 [#2] 5000 5067.00 101.3 5068.00 101.4

Co/59 [#1] 50 49.88 99.8 50.16 100.3

Ni/60 [#3] 50 51.99 104.0 51.36 102.7

Cu/63 [#3] 50 52.64 105.3 51.74 103.5

Zn/66 [#1] 50 49.27 98.5 49.44 98.9

As/75 [#3] 50 51.63 103.3 51.58 103.2

Se/78 [#2] 50 50.90 101.8 50.61 101.2

Se/80 [#2] 50 51.45 102.9 51.10 102.2

Mo/95 [#1] 50 49.44 98.9 48.11 96.2

Ag/107 [#1] 50 48.73 97.5 47.02 94.0

Cd/111 [#1] 50 49.34 98.7 48.40 96.8

Sb/121 [#1] 50 47.71 95.4 47.03 94.1

Ba/137 [#1] 50 50.35 100.7 49.19 98.4

Hg/202 [#1] 0.5 0.49 98.3 0.47 94.8

Tl/205 [#1] 50 49.68 99.4 50.46 100.9

Pb/208 [#1] 50 49.41 98.8 49.25 98.5

Th/232 [#1] 50 48.54 97.1 49.09 98.2

U/238 [#1] 50 49.46 98.9 49.84 99.7

�� !"#$%&'()*+,-.1 = �� !"2 = �� !"3 = �� !

�4.  �� !"# $% &'()*+,-.+/01234567589:;<=>?4501@*+30�43�� !"#$%
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�� % �� % �� 

(ppb) NIST 1640 �� NIST 1640 ��

�DF: 1 21.72

Be/9 [#1] 34.94 35.750 102.3 34.860 99.77

Na/23 [#2] 29350 29690.000 101.2 29140.000 99.28

Mg/24 [#1] 5819 5893.000 101.3 6154.000 105.76

Al/27 [#1] 52 49.180 94.6 69.290 133.25

K/39 [#3] 994 947.900 95.4 858.800 86.40

Ca/40 [#2] 7045 7328.000 104.0 7488.000 106.29

V/51 [#3] 12.99 13.030 100.3 12.930 99.54

Cr/52 [#3] 38.6 37.470 97.1 38.540 99.84

Mn/55 [#1] 121.5 119.500 98.4 120.100 98.85

Fe/56 [#2] 34.3 35.840 104.5 31.820 92.77

Co/59 [#1] 20.28 19.400 95.7 20.010 98.67

Ni/60 [#3] 27.4 26.920 98.2 28.000 102.19

Cu/63 [#3] 85.2 86.450 101.5 92.350 108.39

Cu/65 [#3] 85.2 86.350 101.3 91.340 107.21

Zn/66 [#1] 53.2 55.380 104.1 55.560 104.44

As/75 [#3] 26.67 26.910 100.9 28.080 105.29

Se/78 [#2] 21.96 21.990 100.1 20.930 95.31

Mo/95 [#1] 46.75 45.310 96.9 43.280 92.58

Ag/107 [#1] 7.62 7.210 94.6 7.497 98.39

Cd/111 [#1] 22.79 22.560 99.0 22.420 98.38

Sb/121 [#1] 13.79 13.090 94.9 12.590 91.30

Ba/137 [#1] 148 143.900 97.2 142.100 96.01

Hg/202 [#1] 0.017 0.019

Tl/205 [#1] 0.009 -0.042

Pb/208 [#1] 27.89 26.690 95.7 26.370 94.55

Th/232 [#1] 0.011 -0.429

U/238 [#1] 0.725 0.698

�� !"#$%&'()*+,-.1 = �� !"2 = �� !"3 = �� !

�5. NIST1640�� !"#$%&'()*+,-./01Na�� !"#$%&'()*+,-20� (�� !"#$21.72) �� !

�� !"#$%&'()*+,-./ Na�� !"101.2��
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MDL MDL MDL MDL MDL MDL MDL MDL MDL MDL
rep 01 rep 02 rep 03 rep 04 rep 05 rep 06 rep 07 rep 08 rep 09 rep 10 3 Σ MDL

Be/9 [#1] 0.50 0.50 0.49 0.49 0.50 0.47 0.49 0.49 0.50 0.49 0.028

Na/23 [#2] 53.45 47.78 43.96 39.85 40.52 36.48 34.69 30.58 30.17 22.08 27.617

Mg/24 [#1] 49.82 49.13 49.75 48.94 48.83 48.92 49.32 48.84 48.24 48.41 1.530

Al/27 [#1] 0.30 0.26 0.25 0.25 0.25 0.23 0.24 0.24 0.25 0.26 0.054

K/39 [#3] 56.28 55.34 55.09 53.35 55.02 55.15 53.73 53.25 54.17 53.70 3.023

Ca/40 [#2] 52.33 51.76 51.55 51.81 52.32 51.86 51.28 51.33 53.42 51.15 2.023

V/51 [#3] 0.51 0.53 0.53 0.53 0.54 0.51 0.53 0.50 0.52 0.52 0.034

Cr/52 [#3] 0.52 0.52 0.51 0.51 0.50 0.51 0.52 0.51 0.51 0.51 0.019

Mn/55 [#1] 0.49 0.49 0.49 0.47 0.48 0.48 0.49 0.48 0.48 0.47 0.020

Fe/56 [#2] 53.84 53.69 53.43 53.46 53.97 53.18 53.10 52.91 53.17 52.65 1.251

Co/59 [#1] 0.48 0.48 0.49 0.48 0.48 0.48 0.49 0.49 0.48 0.47 0.016

Ni/60 [#3] 0.50 0.49 0.49 0.48 0.50 0.48 0.48 0.49 0.48 0.49 0.024

Cu/63 [#3] 0.48 0.48 0.46 0.47 0.46 0.48 0.48 0.47 0.46 0.47 0.023

Zn/66 [#1] 0.50 0.45 0.43 0.43 0.43 0.42 0.42 0.46 0.44 0.42 0.074

As/75 [#3] 0.50 0.53 0.53 0.49 0.54 0.54 0.54 0.53 0.52 0.52 0.052

Se/78 [#2] 0.52 0.51 0.53 0.52 0.49 0.52 0.52 0.51 0.48 0.51 0.047

Se/80 [#2] 0.58 0.62 0.56 0.56 0.55 0.57 0.58 0.55 0.54 0.57 0.066

Mo /95 [#1] 0.47 0.46 0.46 0.46 0.45 0.46 0.48 0.44 0.47 0.45 0.030

Ag/107 [#1] 0.45 0.47 0.46 0.44 0.46 0.46 0.46 0.45 0.44 0.45 0.027

Cd/111 [#1] 0.45 0.43 0.44 0.44 0.44 0.44 0.44 0.44 0.45 0.43 0.025

Sb/121 [#1] 0.46 0.45 0.44 0.45 0.43 0.44 0.46 0.45 0.43 0.45 0.035

Ba/137 [#1] 0.49 0.47 0.47 0.49 0.48 0.47 0.47 0.47 0.46 0.48 0.027

Hg/202 [#1] 0.04 0.04 0.04 0.05 0.04 0.04 0.04 0.04 0.04 0.04 0.005

Tl/205 [#1] 0.40 0.42 0.42 0.43 0.42 0.42 0.42 0.42 0.41 0.41 0.021

Pb/208 [#1] 0.46 0.46 0.46 0.45 0.46 0.45 0.45 0.45 0.45 0.45 0.017

Th/232 [#1] 0.29 0.34 0.34 0.34 0.34 0.34 0.34 0.34 0.34 0.34 0.050

U/238 [#1] 0.43 0.44 0.44 0.43 0.43 0.43 0.44 0.44 0.43 0.43 0.015

�� !"#$%&'()*+,-.1 = �� !"2 = �� !"3 = �� !

�� 

�6�� !"#$ %&'()*+,-.��� 

�� !"#33�� !"#$%&'()*+,-

�� O R S�� # 1�� !"## 2�� !"#

#3�� !"#$%&'()*+,-./0$12

�� !"#$%&'()*+,-./01234

��ASTM 1�� !"#$%!&'!"()*+

�� ISIS�� !"#$%��&'()*+,-

�� !"#$%&'()

�� !

��ORS�� !"#$%&'()*+,-./0

�� !"#$%&'()*+,-�./0123

�� !"50 ppt  Hg��200 ppm�Na, K, Ca, Mg,

Fe�� !"#$%&'()%&*+,-'./0

Na�� !"#$%&200 ppm�(�� !"#$

���� !"#$%&'%()*+)�� !"#

���� !"#$%&'

�6. ��33�� !"#$%&'()*+,-./01%'($23�� !"#$%&'(%)�ppb�
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�� 1 �� 1 �� 2 �� 2 �� 3 �� 3
� DF: 1 21.72 1 21.72 1 21.72
File: 014SMPL.D 015SMPL.D 016SMPL.D 017SMPL.D 018SMPL.D 019SMPL.D

Na/23 [#2] 489100.000 492500.000 330500.000 324100.000 563700.000 554000.000

Na/23 [#3] 480300.000 505800.000 337200.000 342800.000 563000.000 571800.000

Mg 24 [#1] 559.000 599.900 511.700 534.800 3099.000 3407.000

K/39 [#3] 1564.000 1365.000 794.000 721.400 2513.000 2333.000

Ca/40 [#2] 8708.000 8760.000 2337.000 2255.000 13350.000 13400.000

Mo/95 [#1] 0.776 0.773 1.482 1.535 49.070 49.180

Ba/137 [#1] 17.070 16.990 29.250 28.800 5.263 5.154

U/238 [#1] 0.043 0.037 0.036 0.034 0.115 0.103

�� !"#$%&'()*+,-.1 = �� !"2 = �� !"3 = �� !

�7�� 3�� !"#$%&'()*+�#$,

�� !"#$%&'()* !+,-./012

�� Agilent 7500c�� !"#$�%&�'(

���� !"#$2 1 . 7 2�� !"#$%&'(

�� !"#$%&'()*+,-./01234

�� !"#$%&�, �� !"#$%&30-40 ppt,

�� !"#$%&'()*+,-./0!"#1

�� !"#$%&35/21.7 = 1.6 ppt�

�7.  �� !"#$%&'()*+,-�&'./01234562378()9:,;<=>?@A1BCD EFGH1ICJKL,
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1/10 �� 1/10 �� !"# % �� 
�� ! + 5 ppb�� !/ 5/500 ppb spike

500 ppb�� !
��: 020SMPL.D# 021SMPL.D#

Be/9 [#1] 0.000 4.591 91.8

Na/23 [#1] �� ! �� ! N/A

Na/23 [#2] 1233000.000 1215000.000 N/A

Na/23 [#3] 1193000.000 1193000.000 N/A

Mg/24 [#1] 2.382 477.000 94.9

l/27 [#1] -0.409 4.250 93.2

K/39 [#1] 13.730 491.500 95.6

K/39 [#2] 8.195 548.600 108.1

K/39 [#3] 16.510 597.400 116.2

Ca/40 [#2] 6.740 532.600 105.2

V/51 [#3] 0.031 5.426 107.9

Cr/52 [#3] 0.045 5.287 104.8

Mn/55 [#1] -0.003 4.497 90.0

Fe/56 [#2] -0.258 508.600 101.8

Co/59 [#1] 0.122 4.569 89.0

Ni/60 [#1] 0.024 4.318 85.9

Ni/60 [#3] -0.040 4.801 96.8

Cu/63 [#3] -0.117 4.691 96.2

Cu/65 [#3] -0.117 4.564 93.6

Zn/66 [#1] 0.025 4.520 89.9

Zn/67 [#1] 0.007 4.714 94.1

As/75 [#3] 0.011 5.027 100.3

Se/78 [#2] 0.006 4.366 87.2

Se/80 [#2] 0.143 4.620 89.5

Mo/95 [#1] 0.043 5.040 99.9

Ag/107 [#1] -0.010 4.254 85.3

Cd/111 [#1] 0.033 4.545 90.2

Sb/121 [#1] 0.034 4.598 91.3

Ba/137 [#1] 0.010 4.789 95.6

Hg/202 [#1] 0.017 0.020 N/A

Tl/205 [#1] -0.003 4.883 97.7

Pb/208 [#1] 0.175 5.066 97.8

U/238 [#1] 0.000 4.968 99.4
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�4.  �� !"#$%&'Hg�� !"#$%&'0.05-1 ppb
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