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: المعاييز الميكزوبيولوجية: رابعا

الحذ الأقصى المسموح به طزيقة القياس المتبعة نوع الفحص م 

طجبق صت الأاىعذ اىنيٚ ىيجنزشيب أ 

poured plate 

method 

عْذ دسخخ  3سٌ/خييخ 50لا يضيذ عِ  -

 24دسخخ ٍئ٘يخ ىَذح  37حشاسح 

 سبعخ

عْذ  3س1ٌ/خييخ  50لا يضيذ عِ  -

دسخخ ٍئ٘يخ ىَذح  22دسخخ حشاسح 

. سبعخ 48

أدلة التلوث ة 

ثنزيشيب اىق٘ىُ٘ اىنييخ  

Total Coliform 

“MPN” ٗأ “MF” -  ُ٘اىعيْبد % 95يدت أُ رن ٍِ

ٙ يزٌ فحصٖب خلاه اىعبً خبىيخ اىذ

 100رَبٍب ٍِ ثنزيشيب اىق٘ىُ٘ حزٚ 

سٌ
3

 .ٍِ اىعيْخ 

مَب يدت ألا رحز٘ٙ أٙ عيْخ ٍِ  -

 100/خييخ 2اىعيْبد عيٚ أمثش ٍِ 

سٌ
3

عيٚ الا يزنشس رىل فٚ عيْزبُ  

.  ٍززبىيزبُ ٍِ ّفس اىَصذس

ثنزشيب اىق٘ىُ٘  

ثبسيو "اىجشاصيخ 

" اىق٘ىُ٘ اىَْ٘رخٚ

 
ُٗ اىعيْبد خبىيخ ٍِ يدت أُ رل -

. ثبسيو اىق٘ىُ٘ اىَْ٘رخٚ

  الفحص البيولوجى ج 

عْذ فحص عيْبد   

اىَيبٓ ىيطحبىت 

يدت الا يضيذ ّسجخ اىَينشٗسسزيِ عِ   - 

ىزش ٗيزٌ اخشاء ٕزا اىزحييو /ٍينشٗخشاً

فٚ حبىخ ظٖ٘س َّ٘ ٍفبخئ ىيطحبىت 

 Blue Greenاىخضشاء اىَضسقخ 

Alage  ٍْٖبأٗ ٗخ٘د أعذاد عبىيخ .

  

عْذ فحص عيْبد 

اىَيبٓ ٍينشٗسن٘ثيب 

  

يدت أُ رنُ٘ خبىيخ رَبٍب ٍِ  -

اىجشٗر٘صٗا اىحيخ ٗخَيع أط٘اس اىذيذاُ 

.  اىَسججخ ىلاٍشاض
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: المواد المشعة : خامسا

 

الحد الأقصى المسموح به نوع الفحص م 

لتر / بيكرل  0.1 ()مشتقات من فصيلة ألفا أ 

لتر /بيكرل  1- ()تا مشتقات من فصيلة بيب 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 الفصل الثانى

 طرق سحب وتجميع عينات المياه وحفظها  
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9-  

10- 

 

11- 

 

12- 

 

13- 

 

14-  

15- 

 

16-  
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1- 10

(blank) 

2- 

 

3- 

 

4- 10(duplicate)

 

5- (replicate)20

 

6- (spiked, standard addition)
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- 57-  

 

 الباب السادس

1  (Blank) 

2  (Duplicate) 

3  (Blind) 

4 spike 

5  

6  

1 

2  

3  

4  



 WWM-gtzثشّبٍح أداسٓ اىَيبٓ ٗاىصشف اىصحٚ                        اىطشق اىقيبسئ ّٗظبً اىد٘دٓ فٚ خَع عيْبد ٍيبٓ اىششة                         
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- 59-  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 WWM-gtzثشّبٍح أداسٓ اىَيبٓ ٗاىصشف اىصحٚ                        اىطشق اىقيبسئ ّٗظبً اىد٘دٓ فٚ خَع عيْبد ٍيبٓ اىششة                         
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- 72-  

 

8

   

   KH2PO4 + Na2HPO4.2H2O 

KCl 

Formazine 

Kaolin

   

  CaCl2.2H2O 

  MgSO4.7H2O 

  NaCl 

 KCl 

 NaCl 

 NaF 

 Na2SO4 
 Na2CO3 

 NH4Cl 

KNO3 

NaNO2 

Glycine  

-Glycerophosphate 
disodium 

Na2SiO3.2H2O 

(COD)

(BOD) 
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20

Limit of detection 

Criterion of detection (CD) = t0.95 (f) Sb1,w   
n

11  

Limit of detection (LOD)  = 2 CD  

t0.95t 

f1

Sbl,w

n

0.088, 0.064, 0.073, 0.082, 0.079, 0.05  

Sw blank = 0.0122 mg/L 

2

1
10122.02 95.0  tLOD  
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 = 0.06 mg/L 

Accuracy 

100
T

X
 

 (Trueness)

100


T

TX
 

X 

T

Minimum and maximum recovery 

 
100

100
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(X1) (X2) X  

1 150155 152.5 

2 140 148 144.0 

3 160 155 157.5 

4 145 148 146.5 

5 160 156 158.0 

6 150 149 149.5 

7154 160 157.0 

8153 158 155.5 

9160 158 159.0 

10154 156 155.0 

155X153.5

90.3103.2

99.0
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(Sx)(Sb)

 nSSS Wxb /22   

2d

R
SW 

 

43.4
128.1

5
WS  

(d2)  

1.1282 

1.693 3 

2.059 4 

2.3265 

(X1) (X2) 

 

R 
X

1 380 370 10 3751.8
2 375 377 2 3762.8
3 372 368 4 3703.2
4 374 381 7 377.54.3
5 365 365  3658.2
6 377 370 7 373.50.3
7372379 5 375.52.3



 

 

 

 

 

 

 

 ثامنانفصم ال

انىاع ومصادر الاخطاء فى جمع انعينات 

 وتحهيهها انكيميائية
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- 77-  

 

1  Random error 

2  Systematic error  

3  Gross error  

4  Rounding error  

1  

 

  
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 

 

  

2 

 

 

  

  

  

  

3 

 

 

  

  

  

  

  

  

  
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4 

 

1  (Precision)

2  Trueness  

3  

4  

1 

2  

3  
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4  

5  

6  

7  

8  

9  

10  

1 

1 

2  

3  

2 

1 

2 

 

3 

 

4 (PAH) 

5  

6  
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7  

8  

 

3 

1 

2  

 

4 

1 

2  

3  

4  

 

5 

1 

2  

3  

4  

5  

6  

7  
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6 

1 

2  

3  

4  

5  

6  

7  

 

7 

1 

2  

3  

4  

5  

6  

7  

8  

9  

10  
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8 

1  

9 

1 

2  

 

10 

1 

2  

3  

4  

5  

6  

7  

 

11 

1 

2  

3  

4  
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5 

 

6  

7  

 

12 

1 

2  

3  

4  

5  

6  

7  

 

13 

1 

2  

3  

4  

5  

6 
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14 

1 

2  

3  

4  

5  

6  

7  

8  

 

15 

1 

2  

3  

4 

 

5  

6  

7  

8  

9  

10  
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11  

12  

13  

14  

 

16 

1 

2  

3  

4  

 

17 

1 

2  

3  

4  

5  

6  

 

18 

1 

2  

3  
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19 

1 

2  

3  
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يناتالمحاور المتعلقة بإعذاد خطة أخذ الع

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 الفصل التاسع

الطرق المستخدمة فى تحليل مياه الشرب 

 الىاجة اتباعها  والاحتياطات
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  

 

  
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  

  

  

1 (BOD)

2 (DO) 

3 (pH) 

4 (COD) 

5 (Conductivity) 

6 (Turbidity) 

7 (Phosphorus) 

8 (Nitrite) 

9 (Nitrate) 

10 (Ammonia) 

11 (Total Kjedahl Nitrogen) 

12 (Oil and Grease) 

13 (Cyanide) 

14 (Phenol) 

15 (Sulfide) 

16 (Sulfate) 

17 (Fluoride) 
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18 (Chloride)  

19 (Chlorine) 

20 (Alkalinity) 

21 (Heavy Metals) 

22 (Detergents) 

23 (Pesticides) 

24 (Polyaromatic Hydrocarbons) 

1

520º

1 

2 20º

 

3 6.58.5 

4  
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5 

 

6  

7 

 

8  

9 20º

123
 

10 13

7.2

 

11 7

 

12  

13 

4070 

14 520º 
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BOD  = mg O2/L (DO) before incubation - mg O2/L (DO) after incubation 

 
sample%

100)BB()DD(
BOD 2121 

  mg O2/L 

D1DO

D25

B1

B25

mg O2/L 

2
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1 

5

2  

3  

4 

DO mg/L  = 
NKI0125.0ofml10forethiosulfatof10

sampleml3.101forethiosulfat10 
 

0.1

0.05

mg O2/L 

3
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1 

2  

3  

4  

5  

6  

7  

pH

4

1 18
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2 

 

3  

4 

 

COD, mg O2/L = 
sampleofml

800N)ba( 
 

a 

b

N

mg O2/L 

5

0.55
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0.9

1 

2  

3  

4 (Conductivity water) 

5  

Conductivity at 25ºC =
)25T(0191.01

)cm/mhoorm/ms(adingRetyConductivi




 

T

 (ms/m)milli Siemens / meter 

6
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1 

2  

Sample NTU = 
dilutioninsampleofoportionPr

measuredNTU
 

NTU(Nephalometric Turbidity Units)

7

1 

2 
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3 

 

Phosphate – P ( g P/L) = )ml(volumesample

1000xmeasuredP
 

 

(g P/L)(mg P/L)

8

 n1

1 

2  

3 20540

45
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Nitrite - N = 
)ml(sample.Vol

)NgNO(x  21000
 

(g /L)(mg /L)

9

8
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8

1 

2  

3 

edta 

4 0.83

 

5 
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NO3 – N = 
)ml(sampleof.Vol

NgNO3 
 

(mg /L)

10

1 

2  

3  

1 

2 

 

3 6 
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1 

NH3 – N = 
S

1000x14xN)BA( 
 

A

B

N

S

2  

NH3 – N = 
C

B

D

1000xA
  

A

B

 C

D
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NH3 – N = 
C

1000x)BA( 
 

A

B

C

 (mg/L)

11

1 

2  

3  

1 500
3525
350500



 WWM-gtzثشّبٍح أداسٓ اىَيبٓ ٗاىصشف اىصحٚ                        اىطشق اىقيبسئ ّٗظبً اىد٘دٓ فٚ خَع عيْبد ٍيبٓ اىششة                         
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2 7 

3 10

 

12

1 2

2  

3  

4  

5  

Oil and grease = 
)ml(TakenSampleofVol

gresidueofweightx1000 
 

 (mg/L)
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123

1



 WWM-gtzثشّبٍح أداسٓ اىَيبٓ ٗاىصشف اىصحٚ                        اىطشق اىقيبسئ ّٗظبً اىد٘دٓ فٚ خَع عيْبد ٍيبٓ اىششة                         
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- 112-  

 

3



 WWM-gtzثشّبٍح أداسٓ اىَيبٓ ٗاىصشف اىصحٚ                        اىطشق اىقيبسئ ّٗظبً اىد٘دٓ فٚ خَع عيْبد ٍيبٓ اىششة                         
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1 

2 12 

3  

4  

5 

 

6 

 

1 

titratedaliquatofml

Nx26x250

sampleoriginalml

100x)BA(
CN 


  

A2503

B

N =
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2

C

50

B

100xA
CN 

A

B

C =

g/L

14

4

7.9

1 4

2 24

4º 
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3 4

 

4  

)ml(takensampleof.vol

mggraphfromreadingx1000
Phenol   

(mg/L)(g/L)

15

1 

2  
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- 116-  

 

3  

4  

sampleml

)BA(400
Sulfide


  

A

B

(mg/L)

16

1 



 WWM-gtzثشّبٍح أداسٓ اىَيبٓ ٗاىصشف اىصحٚ                        اىطشق اىقيبسئ ّٗظبً اىد٘دٓ فٚ خَع عيْبد ٍيبٓ اىششة                         
 

- 117-  

 

2 500 

3 304 

sampleml

1000xmgSO
SO 4

4 

 (mg/L)

17

1 5

2 2.1(CDTA)

 

sampleofml

100xmgF
F   

(mg/L)



 WWM-gtzثشّبٍح أداسٓ اىَيبٓ ٗاىصشف اىصحٚ                        اىطشق اىقيبسئ ّٗظبً اىد٘دٓ فٚ خَع عيْبد ٍيبٓ اىششة                         
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- 123-  

 

24

1603

60º



 WWM-gtzثشّبٍح أداسٓ اىَيبٓ ٗاىصشف اىصحٚ                        اىطشق اىقيبسئ ّٗظبً اىد٘دٓ فٚ خَع عيْبد ٍيبٓ اىششة                         
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- 137-  

 

(COD)

(TOC)

(TOD)

TOD



 WWM-gtzثشّبٍح أداسٓ اىَيبٓ ٗاىصشف اىصحٚ                        اىطشق اىقيبسئ ّٗظبً اىد٘دٓ فٚ خَع عيْبد ٍيبٓ اىششة                         
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155 

 

1

2

3

4



 WWM-gtzثشّبٍح أداسٓ اىَيبٓ ٗاىصشف اىصحٚ                        اىطشق اىقيبسئ ّٗظبً اىد٘دٓ فٚ خَع عيْبد ٍيبٓ اىششة                         
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172 

 

7



 WWM-gtzثشّبٍح أداسٓ اىَيبٓ ٗاىصشف اىصحٚ   (                                              اىطشق اىقيبسئ ّٗظبً اىد٘دٓ فٚ خَع عيْبد ٍيبٓ اىششة)
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180 

 

1 100

55D.P.D.

250F.A.S 

2 1

(Iodide  Iodine)

 

3 F.A.S.

 

3

110

1 

 

100

0.001



 WWM-gtzثشّبٍح أداسٓ اىَيبٓ ٗاىصشف اىصحٚ   (                                              اىطشق اىقيبسئ ّٗظبً اىد٘دٓ فٚ خَع عيْبد ٍيبٓ اىششة)
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Annex (1) 

 

Sampling 

 

Sampling is in its simplest terms a collection of a portion of an effluent or 

body of water to be analyzed and decisions taken about its contents and 

methods of their removals in case of polluted and/or contaminated water. 

Sampling will be performed by the laboratories affiliated to the EEAA in 

order to check the compliance of variable sources generating, domestic, 

industrial, agricultural and commercial liquid wastes, to the limits stated by the 

different environmental laws governing the different discharges of wastewater 

bodies. Non compliance as indicated by analysis results will lead to legal 

consequence to be filed by EEAA against the polluters. 

Sampling should be carried out by EEAA laboratories staff in presence of 

the representative of the point source responsible party, i.e. assigned 

representative of the industrial facility by the management of the facility, should 

be present while sampling the  effluent generated by the plant for the sake of 

proper legalities. In order to verify his presence he should sign both the chain of 

custody sheet and the analysis request form. This procedures will insure his 

witnessing to the sampled water. 

Representative samples of effluent is of major importance and in case of 

inherently variable effluent a time composite sample must be collected in order 

to judge the conformity of treatment units performance or average loads of a 

final effluent with the laws and standards. 
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Sampling apparatus and technique should be selected and adopted to best suit: 

(1st) Physical conditions in the area being sampled. 

(2nd) The objective of monitoring. 

(3rd)  The analysis to which the sample will be subjected. 

 

Types of Samples: 

Sample collection can be carried out in different ways, these are: 

Grab Sample. This represents the quality of the sampled effluent at the 

moment of sampling. This type of sampling should be collected to test the 

compliance with the of treated industrial, domestic, or any generated liquid 

waste to the executive regulations at any time. 

Composite Sample. Where a portion of the wastewater effluent is 

collected and analyzed to give the minimum and maximum pollutional loads 

generated by the checked source. Also it is necessary to calculate the penalties to 

be incurred by the polluting party based on average loads. 

Time Composite Sample. This can be prepared by collecting and 

mixing an equal volume over a span of a full production day at equal time 

intervals in a sampling container. All collected different types of samples must 

be kept in an ice box having ice and salt or frozen block’s of water in a tight 

plastic bag to maintain its low temperature and insure ceasing its 

biodegradability changes before it reaches the laboratory for analysis. The length 

of the time intervals can vary from every five minutes to every two hours 

depending on the frequency of change in the sampled effluent as judged by the 

collector based on the inherent variability of the processes or sources of 

pollution and/or contamination affecting the quality of the effluent. 
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In order to satisfy the legal requirements of confidence about the extent 

of non compliance of the effluent normally changing, at least three composite 

samples should not be complying. The samples should be collected on different 

days of the week in order to show the persistence in the level of deviation from 

the law. 

 

Methods of Sampling:  

Sampling regardless of its type can be conducted by either one of the 

following ways : 

Manual Sampling. Which evolves minimal cost and equipment. But it 

should be carried with extra care in order not to contaminate one sample by 

another specially if the first sample is contaminated with excessive amounts of 

oil as it could linger in the sampling container and contaminate the following 

samples. The same rule applies for samples collected for bacterial analysis where 

it is not possible to collect the wastewater sample from a sterilized faucet. 

Automatic Sampling. Automatic samplers can be useful in case they are 

available and sources of energy to operate them are accessible at the site of 

sampling they are more superior than manual sampling, yet they need extra care 

in operating them, they are liable to plugging, especially in  case of waste water 

effluent with high content of suspended solids. They also may need continuous 

supervision. 
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Sampling Containers : 

Sampling containers are either glass or plastic. But different grades of 

each type are preferred in special sample’s determinants. Glass is recommended 

for samples collected for trace organic determinations, as plastics can leach out 

their additives which can interfere with the results in this case. While glass is not 

recommended at all for water samples collected for heavy metals determinations 

as they tend to replace the sodium in the glass matrices. 

A variety of factors affect the choice of containers and cap material. 

These include resistance to breakage, size, weight, interference with constituents, 

cost and availability. There are also various procedures for cleaning and 

preparing bottles depending upon the analyses to be performed on the sample. 

Container Material. Two major types of container materials are 

commonly used, plastic and glass. These types are shown in Table (1). 

Table (1) Types of container materials 

Glass Plastic 
Kimax or Pyrex brand-borosilicate  Conventional polyethylene  

Vycor- generally  Linear polyethylene 

Ray-Sorbor law-Actinic- Generally lab ware Polypropylene 

Corex-generally lab. Ware Polycarbonate  

 Rigid polyvinyl chloride  

 Teflon 

All these materials have various advantages and disadvantages. Kimax or 

Pyrex brand borosilicate glass is inert to most materials and is recommended 

where glass containers are used. Conventional polyethylene is to be used when 

plastic is acceptable because of reasonable cost and less absorption of metal 

ions. The specific situation will determine the use of glass or plastic. However, 

use glass containers for pesticides, oil and grease, and other organics. Table (2) 

summarizes the advantages of these materials. 
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Table (2) Comparison of advantages and disadvantages of glass and 

plastic containers 

 Borosilicate glass Conventional 
polyethylene 

Interference with 
sample 

Inert to all 
constituents except 
strong alkali  

Good for most 
constituents except 
organic, oil and grease 

Weight  Heavy  Light 

Resistance to 
breakage  

Very fragile  Durable  

Cleaning Easy to clean Some difficulty in 
removing absorbed 
components 

Sterilizable  Yes In some instances  

Space  Takes up 
considerable space 

Cubitainers- substantial 
space savings during 
extended field studies 

 

Container Caps. There are two major types of plastic used in container 

caps: polyethylene and backlite with liners. Polyethylene caps are recommended 

for ease of cleaning unless oil and  grease analyses are to be performed. Caps 

with Teflon liners should be used for pesticides and oil and grease samples. 

Silicon rubber material should be avoided for trace metals because of zinc 

contaminations. There are three liners types available and the 

advantages/disadvantages are listed in Table (3). 



6 

 

Table (3) Comparison of cap liners 

Liner type Advantages Disadvantages 

Wax coated 
paper 

Generally applicable to most 
samples, inexpensive 

Must be inspected 
prior to each because 
of deterioration. 
Cannot be used with 
organics. 

Neoprene  Same as wax coated paper Same as wax coated 
paper 

Teflon Applicable for all analyses. 
Minimizes 
containers/sample 
interaction 

High cost 

Container Structure. Use a wide mouth container in most instances. 

This structure will permit easy filling and sample removal. It is also easily 

cleaned, quickly dried, and can be stored inverted. Use a narrow neck bottle 

when interaction with the cap liner or outside environment is to be minimized. 

Use a solvent cleaned glass container for pesticides sample collection. 

Disposable Containers. Use disposable containers when the cost of 

cleaning is high. These containers should be precleaned and sterile. The most 

commonly used disposable container of this type is the molded polyethylene 

cubitainer shipped nested and sterile to the buyer. However since their cubic 

shape and flexible sides make them almost impossible to clean thoroughly, use 

these containers only once. 

Container Washing. The following procedure should be followed to 

wash containers and caps for inorganic and general parameters : 

(1) Wash containers and caps with a non-phosphate detergent and scrub strongly 

with a brush (if possible wash liners and caps separately). 

(2) Rinse with tap water, then distilled water. 

(3) Invert to drain and dry. 
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(4) Visually inspect for any contamination prior to storage. 

(5) If the container requires additional cleaning, rinse with a chromic acid solution 

(35 ml saturated sodium dichromate solution in 1 liter of sulfuric acid - this 

solution can be reused. Then rinse with tab water an distilled water and dry as 

indicated above. 

Container Preparation: 

 For certain parameters, a special cleaning procedure is needed to avoid 

adsorption or contamination due to interaction with container walls. These 

procedures are outlined below : 

Metals. If metals are to be analyzed, rinse the container with a solution of 

one part nitric acid to four part water, then with distilled water. If phosphorus is 

to be analyzed, rinse the container with a solution of one part hydrochloric acid 

to one part water, followed by distilled water. Treat the caps similarly. 

Organics. If oil and grease or pesticides are to be analyzed, rinse the 

sample container with methylene chloride followed by acetone. The container 

should have been previously cleaned with chromic acid solution. Treat the 

container caps similarly. 

Sterilization. For microbiological analysis, sterilize the container and its 

stopper/cap by autoclaving at 121C for 15 minutes or by dry heat at 180C for 

two hours. Heat-sensitive plastic bottles may be sterilized with ethylene oxide at 

low temperature. Wrap bottles in Kraft paper or cover with aluminum foil 

before sterilization to protect against contamination. An acceptable for 

emergency or field use is sterilization of containers by boiling in water for 15 

minutes. 
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Sample Holding Time : 

Holding time is the time interval between collection and analysis, in 

general, the shorter the time that elapses between collection of a sample and its 

analysis, the more reliable will be the analytical results. It is impossible to state 

exactly how much time may be allowed to elapse between collection of the 

sample, particular analysis to be made, and the conditions of the storage.  

For information purpose, however, data relating to holding times for 

general and inorganic parameters were collected from various literature sources 

and is tabulated in Annex 1. 

 

Sample Volume : 

The volume of sample collected should be sufficient to perform all the 

required analyses plus an additional amount to provide for any quality control 

needs, split samples or repeat examination. Although the volume of sample 

required depends on the analyses to be performed, the amount required for a 

fairly complete analyses is normally about 8 liters, (about 2 gallons.) The 

laboratory receiving the sample should be consulted for any specific volume 

requirements. Individual portions of a composite sample should be at least 100 

milliliters in order to minimize sampler solids bias. 

 

Sample Preservation : 

Immediate analysis for the collected samples is the best way to keep the 

integrity and qualitative presentation of the sample constituents. In case the time 

lapsing between the sample collection and analysis is not less than 2-6 hours, 

preservation may be recommended. 
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Complete preservation of samples, either domestic sewage, industrial 

wastes, or natural water, is practical impossibility. Regardless of the nature of the 

sample, complete stability for every constituent can never be achieved. At best, 

preservation techniques can only retard the chemical and biological changes 

which can take place in a sample after its collection from the parent source. To 

maintain the integrity of the sample, appropriate selection of containers, pre 

treatment of containers if necessary and the holding times, form the integral part 

of the sample preservation program. 

 

Methods of preservation are relatively limited and are intended generally to: 

(1) Retard biological activity. 

(2) Retard hydrolysis of chemical compounds and complexes. 

(3) Reduce volatility of constituents. 

Preservation methods are generally limited to chemical addition, pH 

control; refrigeration, and freezing, combinations of these methods are often 

used for sample preservation. 

Chemical Addition. The most convenient preservative is a chemical 

which can be added to a sample bottle prior to sampling. When the sample is 

added, the preservative disperses immediately, stabilizing the parameter (s) of 

concern for long periods of time. When the preservative added interferes with 

other parameters being measured, additional samples for those parameters must 

be collected. For example, concentrated nitric acid added for the preservation of 

some of the metals would interfere with BOD, so an additional sample must be 

collected for BOD. 
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pH Control. pH control to preserve the sample is dependent upon 

chemical addition. As an example, to keep metal ions in a dissolved state, 

concentrated nitric acid is added to lower the pH to less than 2. 

Freezing. Freezing has been the subject of many preservation studies. It 

is felt by some that freezing would be a method for increasing the holding time 

and allowing collection of a single sample for all analysis. However, the  residue 

solids components (filterable and non filterable) of the sample change with 

freezing. Therefore, Return to equilibrium and then high speed homogenization 

is necessary before any analysis can be run. This method may be acceptable for 

certain analysis but not as a general preservation method. 

Refrigeration. Refrigeration or icing has also been studied with various 

results. This is a common method used in field work and has no detrimental 

effect on sample composition. Although it does not maintain integrity for all 

parameters, it does not interfere with any analytical methods. 

Preservation Guidelines. For industrial and point source samples, the 

technition  must use specific preservatives if the sample cannot be analyzed 

immediately after collection. If preserved, the analyses must be conducted within  

a specified time frame. 

Alternative Preservation Methods. Alternative preservation methods 

with different preservatives or storage conditions can be used if its effectiveness 

can be demonstrated by supporting data through preservation studies. Such 

preservation studies must specify: 

(1) Type of water/waste water used as a sample in the experiment. 

(2) Type of containers used.  

(3) Pre treatment of the container and the glassware used. 

(4) Preservation methods used. 

(5) Specific temperatures or temperature range used. 
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(6) Duration of storage. 

(7) Stored in light or darkness. 

(8) Quality control samples-spikes, duplicates. 

(9) Blanks-controls. 

(10) Number of samples analyzed, and results. 

(11) Statistical analysis, precision and accuracy. 

 

Chain of Custody Procedures : 

It is very important to insure the sample quality from the time of 

sampling through transportation, analysis and data reporting. For legal purposes 

the collected sample integrity should not be changed or tampered with during 

any of the above mentioned steps. 

All collected samples must be sealed in a manner to secure its safe arrival 

without any interference to devalidate the results on grounds of sample 

unrepresentativness due to intended changes, or interference by other parties. 

The chain of custody should be clearly stated in a form attached to each sample. 

The following steps summarize the chain of custody : 

Sample Labels. Gummed paper or self adhesive tapes can be used to 

identify the following items: 

(1st) Sample number. 

(2nd) Date of sampling, and time of collection. 

(3rd) Name of collector. 

(4th) Site of sampling. 
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(5th) Sample preservative, if used. 

 

Sample Seal. Use self adhesive tape to secure the cover closure against 

any unauthorized tampering. The tape can be signed by the collector to insure 

the sample security. The seal must be attached in a way to reveal any opening or 

the cover. 

Log Book. Prepare a bound log book  to report all descriptive 

information about the site of the sample collection, purpose of sampling, nature 

of the source sampled (variable by time as in case of industrial effluent), and if 

the sample is grab or composite. Field contact person should be mentioned. In 

case of industrial and the point source waste water effluent, it will be highly 

valuable to indicate suspected non complying ingredients. It is important to 

secure the safety of log book. 

Record. Fill out a chain of custody record for each different sample or 

for a group of samples collected from the same source. The  record should 

cover the following items : 

(1st) Sample number. 

(2nd) Signature of the collector. 

(3rd) Date :   Time :   Site : 

(4th) Type of sampling. 

(5th) Signature of person (s) involved in the chain of possession and dates of 

possession. 
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Sample Analysis Request Sheet. Prepare a sheet comprising the field 

parameters as pH, temp., turbidity, as well as the lab analysis needed to be 

conducted on the sample. 

Sample Delivery. Samples must be delivered to the analytical laboratory 

within hours of its collection. The maximum allowed lapse time is two (2) days 

under refrigeration and preserved for the different needed analytical parameters. 

Sample Receival. The receiving custodian of the sample in the assigned 

analytical laboratory, should record the state of the sample as received in the lab 

with respect to the integrity of the sealing and should keep it in a refrigerator 

until analyzed by an assigned analyst. As a quality control procedure for 

chemical analysis, part of the sample should be kept in a deep freezer in case it is 

felt there is a need to store it and conduct a new set of analysis as indicated in 

the analysis request sheet. 

Sample Assignment. The samples should be assigned to an analyst for 

analysis and recording of the results. The analyst should record all pertinent 

data, instrument readings for samples and standards as well as basic calculations 

leading to a final result in a log data book, which should be under his personal 

control. 

Preparation for the Field Trip : 

(1) Prepare lists of the required equipment and materials. 

(2) Ensure that all sample bottles have been cleaned in accordance with 

standard procedures. 

(3) Ensure that the laboratory has prepared the chemical reagents and 

standards needed for the trip. 

(4) Prepare checklist. 
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(5) Check and calibrate meters (for field measurements), pH, temp,  

            specific conductivity, turbidity, dissolved oxygen. 

(6) Complete the supplies of reagents (Dissolved O2 determination and chemical 

preservation). 

(7) Obtain fresh buffer solutions (pH value of the buffer solution should be 

close to values expected in the field). 

(8) Obtain KCl solution for pH probes. 

(9) Obtain road maps, station location description, sampling documents, log 

sheet, sampling bottles, labels, samplers, preservatives, pipettes, equipment 

manual, …….. etc. 

(10) Obtain writing materials, extra rope and tool box. 

(11) Obtain charging cords if the equipment has in field charging capabilities. 

(12) Obtain distilled water and clean beakers for pH, blanks and buffer 

measurements. 

(13) Obtain filtering apparatus if required. 

(14) If micro biological sampling is to be done, obtain sterile bottles and ice 

chest (ice chest are recommended for all sample storage). 
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Collection and Handling of Ambient Water Samples for 

Chemical Analysis  

 

Ambient water could be classified into: 

(1) Surface water/subsurface water of lakes, rivers, streams, sea water, 

reservoirs. 

(2) Sediments/deep waters. 

(3) Underground waters. 

(4) Run-off, floods. 

 

Samplers and sampling apparatus recommended, depend on the following:  

(1) Type of water and site. 

(2) Parameters. 

(3) Sampling frequency. 

(4) Volume of the sample. 

(5) Other factors (filtration, preservation, preparation, procedures, 

transportation, …….. etc). 

Reference factors depend on: 

(1) Availability of spare parts. 

(2) Calibration procedures. 

(3) Maintenance. 

(4) Availability of repairing. 

(5) Field quality control. 
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In addition to standardized field procedures, field control requires the 

submission of blank and duplicate samples, their functions are:  

(1) To test the purity of chemical preservatives. 

(2) To check for contamination, sample containers, filter papers, filtering 

equipment or other equipment that are used in sample collection and handling. 

(3) To detect other systematic and random errors occurring from the time of 

sampling to the time of analysis. 

 

Remark: 

At least once at each sampling point, control samples for each parameter 

being measured should be prepared by spiking a four-way split of a single water 

sample with three different levels of the parameter of interest within the 

concentration range capability of the analytical method employed. The 

information gained from these control samples is used to reveal any systematic 

errors or bias in the analytical methodology, which is important in interpreting 

the data. 

 

Selection of Sample Volume : 

This depends on : 

(1) Type of parameters. 

(2) Number of parameters. 

(3) The analytical method. 

(4) The expected concentrations of the parameters in the water. 
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The sample volume should be specified by lab. technician. Sample bottles are 

usually cleaned and provided by the lab. 

 

Collecting surface water samples  

(1) It is essential to ensure sample integrity from collection to data reporting 

for control of sample flow. 

(2) Use the chain of custody procedures as recommended by the standard 

methods, it involves. 

(3) Sample labels, sample seals, records, log books, and analysis request sheet.  

 

Types of Samples : 

Grab Sample. Used when the source is fairly constant in composition 

over a considerable period of time or over substantial distances in all directions. 

Composite Sample. A mixture of grab samples collected at the same 

sampling point at different times. Used only for components that remain 

unchanged under the conditions of collection and preservation. Used for 

sampling sewage effluents and wastes. 

Integrated Samples. Used in case of surface water (e.g. rivers, streams,) 

those vary in composition across its width, depth. These are mixtures of grab 

samples collected from different points. 
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Remark: 

(1) Do not use the same sample for chemical, bacteriological and microscopic 

examination because the method of collection and handling are different. 

(2) Sampling procedures as influenced by station location and season.  

 

Sampling Methods and Equipment: 

Sampling Procedures from Bridges, Abutments, and Boats  

(1) Attach sufficient rope to permit the sampler to reach the required 

maximum depth. The other end of the rope should be secured to a 

permanent fixture on the bridge, abutment or boat. 

(2) Ensure that all of the lines that are suspending the samples remain in the 

vertical position to enable the accurate estimation of the depth of sample. 

(3) Weights may be added; the greater the stream velocity, the heavier the 

weight required.  

(4) Ensure keeping boat location by anchoring or the use of boats motor.  

(5) When sampling from a boat, take sample from upstream side. 

(6) Ensure that sampling bottle not to be permitted to touch the bottom of 

the river or lake to avoid contamination from stirred up sediment. To avoid 

this, it is useful to predetermine the water depth. 

(7) Rinse the sample 3-4 times with the water to be sampled unless the 

sampler contains a sterilized bottle or contain a preservative.  

(8) Obtain the required sample volume for field tests, and then repeat the 

procedures to fill the remaining bottles. 

(9) Carry out the required preservation procedures for each sample. See 

details in preservation chapter. 
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Sampling Procedures from Shores, Stream Banks and Wharves  

 

Remark: 

(1) A sampling iron is often used in this case. 

(2) In the case of very shallow streams (about 0.5 m), the sample should be 

collected by hand, wading out if necessary, facing upstream. Make sure not to 

contaminate the sample with sediment, debris and other floating materials. 

 

Station Location : 

(1) The filed investigator should locate all sampling station accurately. 

(2) It is important to take the sample at exactly the same location each time. 

(3) Accurate station location description must be prepared on the first visit to 

every side, stakes, buoys or landmarks for location description. 

 

Observation - Based Samples : 

Filed investigators are responsible for observing any unusual conditions which 

may indicate a need for additional water samples. 

 

Field Quality Assurance : 

(1) Field quality assurance involves a serious of steps, produced procedures and 

practices which must be considered.  

(2) Follow the instructions in the manual. 
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Prevention of Samples Contamination : 

The field investigators must take the necessary precautions to protect samples 

from contamination and deterioration. 
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Collection and Handling of Industrial Wastewater for 

Chemical Analysis  

 

Background : 

Industrial waste water vary significantly in pollution characteristics. This 

chapter presents general guidelines and considerations so that effective sampling 

programs can be established for varied situation. 

 

Objective of Sampling Program : 

 

Regulatory : 

Sampling of industrial waste water is required by regulatory authorities to 

satisfy the environmental law requirement. 

 

Process Control : 

In addition sampling is performed within the plant to monitor individual 

waste stream, as a check on the process efficiencies and to compute material 

balances.  
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Research and Development : 

The special need of each research and development project on industrial 

waste treatment will dictate the sampling program. No general guidelines can be 

given. Projects are normally conducts : 

(1) To explore potential recovery from a given department or unit process. 

Projects consider process modification and study the economics of changes. 

(2) To define factors influencing character of wastes from a given department or 

unit process. 

(3) To investigate and demonstrate variation in the character and concentration of 

combined wastes. 

(4) To establish a sound basis for the treatment of residual wastes. 

 

Frequency of Sampling : 

Established by Regulation : 

Use permit requirement when compliance monitoring is the objective. If 

the sampling frequency is not specified regulation, sampling interval should be 

one hour or less, and if data is available use statistical methods as a tool to 

determine the frequency of sampling. 

 

Use of Statistics : 

Background data must be collected to determine mean and variance. One 

of the following procedures can be used to obtain this information (listed in 

order of preference) if it has not been previously collected: 

(1) Conduct a week long preliminary survey consisting of hourly samples to 

characterize the system. 
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(2) Conduct one 24 hour survey taking hourly samples. Analyze individual samples 

if batch dumps are suspected any weekly pattern must be considered and 

samples taken on the day of the greatest variation of the parameters of interest. 

(3) Obtain data from a plant with the same type of industrial operation. However, 

where processes differ, take samples to quantify the variation. After data 

collection, use production figures to estimate extreme values, assuming a linear 

operating relationship (which is not always the case). 

 

Other Consideration: 

Consider variable plant operation when determining frequency  

(1) Seasonal operation. 

(2) Less than 24 hour per day operation. 

(3) Special times during the day week. 

(4) Any combination of the above. 

When monitoring these types of operations, it is necessary to sample during 

normal working shifts in the season of productive operation. 
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Location of Sampling Points: 

 

Effluent Monitoring : 

Regulatory permits are issued based on the quality of the final discharge 

point of source before its mixing with any other sources. Regulatory permits 

establish effluent monitoring points within a plant. The permit may specify only 

the total plant discharge or a specific discharge from a certain operation or 

operations. 

 

Type of Sample : 

The permit will specify the type of sample, grab or composite, for effluent 

monitoring, but consider both types for in-plant monitoring. Where in-plant 

data do not exist, conduct a preliminary survey with production personnel of 

each unit process to determine the chemical reactions, production variability, 

location of individual waste streams and their potential chemical constituents in 

each waste stream. After careful analysis of the unit process, select the 

appropriate type of sample to be collected. Collect proportional composite 

samples to determine the average amount of pollutant or collect grab samples : 

(1) If a batch discharge is to be characterized. 

(2) If the flow is homogeneous and continuous with relatively constant waste 

characteristics so a grab sample is representative of the stream. 

(3) When the extremes of flow and quality characteristics are needed.  

(4) When one is sampling for a parameter requiring that the entire sample be 

used for analysis with no interior transfers of containers, e.g. oil and grease. 

(5) When sampling for parameters which change character rapidly such as 

dissolved gases or those which cannot be held for a long length of time before 

analyses, e.g. bacteria counts. Chlorine dissolved oxygen and sulfide. 
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Methods of Sampling: 

Choose manual or automatic sampling depending upon which method is 

best for the specific sampling program. Only trained personal should be 

entrusted the task of sample collection. 

 

Automatic Samplers. If an automatic sampler is to be used, the actual 

type of sampler is determined by the constituents in the waste water. If the 

variability of the waste water is not known or is large, use a sampler containing a 

multiplex feature, which permits the collection of a composite sample in a single 

container while collecting one or several discrete sampling during a preset time 

interval. Once the needed features can be selected. Available samplers point to 

avoid problems when using automatic samplers in streams with a high solids 

content. 

 

Volume of Sample and Container Type.  The volume of sample to be 

taken is determined by the number of analyses to be performed on the sample. 

If this has not been determined, a grab sample volume, a minimum of one liter 

and an individual composite volume of 100 milliliters should be taken. The 

container type is also contingent upon the analysis to be run. 

 

Preservation and Handling of Sampling. The preservation, holding 

times and materials associated with sampling depends upon the parameters to be 

analyzed. Reference should be made to Annex 1 . 

 

Flow Measurements. Flow measurements techniques adopted should be 

in relation to the sampling location, type of flow, and other similar 

characteristics. Primary and secondary devices should not be calibrated prior to 

taking flow measurements. 
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Collection and Handling of Water Samples for 

Bacteriological Analysis 

 

Background : 

Fecal contamination from warm-blooded animals and humanbeings is 

present in certain industrial effluents, urban and rural run-off, and in municipal 

waste water. It can cause serious diseases and other health problems in drinking 

water supplies and recreational, agricultural, or processing waters used in the 

food, dairy and beverage industries. Consequently, monitoring of water supplies, 

ambient water effluent for compliance with bacterial limits is urgently needed. 

To control pathogens discharged into different waters, selected groups of 

microorganisms are monitored as indicators of the sanitary quality of a stream or 

water supply. These include “total” bacteria (Standard plate count), total 

coliform bacteria, fecal coliform bacteria, and fecal streptococci. The pathogens 

Salmonella, Shigella, Giardia, Pseudomonas, Klebsiella, Clostridium spp, and 

viruses are not routinely tested because they are present in such small numbers 

that the methodology is rather time-consuming and seldom quantitative. 

 

Sample Bottle Preparation: 

Sample bottle must be resistant to sterilizing conditions and the solvent 

action of water. Wide-mouth glass or heat -resistant plastic bottles with screw-

cap or ground glass stoppers may be used if they can be sterilized without 

producing toxic materials. Capped bottles must be equipped with neoprene 

rubber liners or other  seal. Before use, thoroughly clean bottles and closures 

with detergent. Then rinse three times with a good quality laboratory reagent 

water. 
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Dechlorinating and Chelating Agents: 

Use a dechlorinating agent in the sample bottle when water and waste 

water sample containing residual chlorine are anticipated. Add 0.1/ml of a 10 

percent solution of sodium thiosulfate to each 125 ml (4/oz.) sample bottle 

prior to sterilization. 

Use a chelating agent when waters are suspected of containing more than 

0.01 mg/L concentration of heavy metals such as copper, nickel, tetra-sodium 

salt (EDTA), to each 125 ml (4/oz) sample bottle prior to sterilization. 

Wrapping of Bottles : 

Protect the tops and necks of glass-stopper bottles from contamination 

by covering them with aluminum foil or Kraft paper before sterilization. Screw 

cap closures do not require a cover. 

Sterilization of Bottles : 

Autoclave glass or heat resistant polypropylene plastic bottles at 121C 

for 15 minutes. Glassware may be sterilized in a hot air oven at 170C for 2 

hours. Ethylene oxide gas sterilization is acceptable for plastic containers which 

are not heat resistant. Before use of sample bottles sterilized by gas, store 

overnight to allow the last traces of gas to dissipate. 

Sampling Methods and Equipment : 

These methods are applicable for sampling potable water, streams and 

rivers, recreational waters such as bathing beaches and swimming pools, lakes 

and reservoirs, puplic water supplies, marine and estuarine waters, Shellfish 

harvesting waters, and domestic and industrial waste discharges. 

In no case should composite samples be collected for micro biological 

examination. Data from individual samples show a range of values which 

composite samples will not display. Individual results give information about 

industrial process variations. Also, one or more portions that make up a 
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composite sample may contain toxic or nutritive material and cause erroneous 

results. 

Do not rinse bottle with sample, but fill it directly to within 2.5-5 cm (1-2 

in) from the top to allow mixing of the sample before analysis. Use cautions to 

avoid contaminating the sample with fingers, gloves or other materials. Test any 

chlorinated sample for absence of chlorine, to assure that the reagent was 

effective. 

Completely identify the sampling site on a field log sheet, label and on a 

chain of custody, if this is required. 

 

Surface Sampling by Hand : 

Collect a grab sample directly into a sample bottle prepared as described 

previously. Remove the bottle top cover and closure and protect them from 

contamination. Avoid touching the inside of the closure.  Grasp the bottle 

securely at the base with one hand and plunge its mouth down into the  water, 

avoiding surface scum. Position the bottle towards the current flow and away 

from the hand of the collector, the shore, the side of sampling platform, or boat. 

The sampling depth should be 15 to 30 cm (6 to 12 inch) below the water 

surface. If the water is static, an artificial current can be created by moving the 

bottle horizontally in the direction it is pointed and away from the sampler. Tip 

the bottle slightly upwards to allow air to exit and the bottle to fill. After 

removal of the bottle from the stream, tightly stopper and label the bottle. 

 

Surface and Well Sampling by Weighted Bottle Frame : 

When sampling from a bridge or other structure above a body of water, 

place the bottle in a weighted frame that holds the bottle securely. Remove the 
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cover and lower the device to the water. It is preferable to use nylon rope which 

does not absorb water and will not rot. 

Swing the sampling device down stream, and then allow it to drop into 

the water, while pulling on the rope so as to direct the bottle upstream. Pull the 

sample device rapidly upstream and out of the water, simulating the scooping 

motion of grab sampling platform. 

Use a weighted sterilized sample bottle when sampling a well that does 

not have pumping machinery. Avoid contaminating the sample with surface 

scum or dislodged material from the sides of the well. 

 

Depth Sampling : 

Several additional devices are needed for collection of depth samples 

from lakes, reservoirs, estuaries and  seas. These depth samplers require 

lowering the sample device and/or container to the desired depth, then opening, 

filling, and closing the container and returning the device to the surface. 

Although depth measurements are best made with a pre-marked steel cable, the 

sample depths can be determined by pre-measuring and making a nylon rope at 

intervals with non smearing ink, paint, or fingernail polish. The following list of 

depth samplers is not inclusive but can serve as a guide : The ZoBell J-Z, the 

Niskin, the New York Dept. of Health, and the Kemmerer samplers. 

 

Sediments and Sludge Sampling : 

Microorganisms attach to particles and artifacts in water and are found in 

large numbers in the bottom sediment and at interfaces in any body of water. 

Sewage solids in treated domestic waste waters and sludges contain very large 

numbers of microorganisms which pass into receiving streams, lakes and oceans 

and then settle into the bottom sediments. This is particular concern in the  seas 
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dumping program because of the concentrated disposal of very large amounts of 

sludge in selected sea dump sites. Microorganisms in these materials are 

periodically released into the overlying waters as the bottoms are disturbid. 

Sediments and bottom materials are difficult to sample because of the 

variable composition, size, density and shape of particles and the lack of 

homogeneity. They vary from light, fluffy particles to compacted high density, 

solid layers. 

 

Sample Frequency and Site Selection : 

Frequency of Sampling : 

The frequency of sampling depends upon the type of pollution that is to 

be measured. Cyclic pollution and its duration are measured as frequently as 

practical immediately downstream from the source and at less frequent time 

intervals than cyclic pollution. A common approach for short term studies is to 

collect samples from each side daily and advance the sampling intervals one 

hour during each 24 hour period to obtain data for a 7 to 10 day study. 

Some  standards require a minimum number of samples to be collected 

each month. Other standards are less explicit and simply indicated that the 

geometric mean coliform density shall not exceed a certain level each month, 

with no more than 10%, 20%, etc of samples exceeding a certain value. Where 

the number of samples required is undetermined, a sufficient number should be 

collected to measure the variations in conditions. 
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Raw Water Supplies : 

Reservoirs and lakes used as water supplies are sampled at inlets, other 

possible sources of pollution, the draw off point, the quarter point intervals 

around the draw off  point, at about the same depth, and about the same depth, 

and the reservoir outline. 

 

Stream Sampling : 

the objectives of the initial survey dictate the locations, frequency and 

number of samples to be collected. The Egyptian Law gives standard to be met 

after pollution point source discharge. 

Selection of sampling sites. A typical stream sampling program includes 

sampling location upstream of the area of concern, upstream and downstream 

of waste discharges, upstream ad downstream from a tributary. Downstream 

sites should be located far enough below entry of discharge or tributary to allow 

through mixing. For more complex situations, where several waste discharges 

are involved, sampling includes sites upstream and downstream from the 

combined discharge area and samples taken directly from each industrial or 

municipal waste discharge. Using available bacteriological, chemical and 

discharge rate data, the contribution of each pollution source can be determined. 

Small Streams. Should be sampled at background stations upstream of 

the pollution sources and at station downstream from pollution sources. 

Additional sampling sites should be located downstream to delineate the zones 

of pollution. Avoid sampling areas where stagnation may occur (backwater of a 

tributary) and areas located near the inside bank of a curve in the stream which 

may not be representative at the main channel. 
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Large Streams and Rivers. Large screams are usually not well mixed 

laterally for long distances downstream from the pollution sources. Sampling 

sites below point source pollution should be established to provide desired 

downstream travel time and dispersal as determined by flow rate measurements. 

Particular care must be taken to establish the proper sampling points at: The 

upper reach control station, non-point sources of pollution, waste discharges as 

they enter the stream, quarter-point samples below the pollution sources to 

detect channeling, tributaries, and downstream from tributaries after mixing. 

Occasionally, depth samples are necessary to determine vertical mixing patterns. 

 

Preservation and Transit of Samples: 

The adherence to sample preservation and holding time limits is critical to 

the production of valid data. Samples exceeding the limits should not be 

analyzed. Observe the following rules : 

Storage Temperature and Handling Conditions. Bacteriological 

samples should be iced or refrigerated at a temperature of 1 to 4C during transit 

to the laboratory. Insulated containers are preferable to assure proper 

maintenance of storage temperature. Care should be taken that samples bottle 

tops are not immersed in water during transit or storage.  

Holding Time Limitations. Although samples should be examined as 

soon as possible after collection, they should not be held longer than six hours 

between collection and initiation of analysis. This limit is applied to fresh waters, 

sea waters, and shelfish - bed waters. The exception is water supply samples 

mailed in from water treatment systems. Current drinking water regulation 

permit these samples to be held up to 30 hours. 

Although a holding time of six hours is permitted for sewage samples, 

organically rich wastes and marine waters are particularly susceptible to rapid 
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bacterial increase or die-away, should be held for the shortest time possible, to 

minimize change. 

If the specified holding time limits cannot be observed, the following 

alternatives should be considered: 

 Temporary Field Laboratories. In situations where it is impossible to 

meet the 6 hour maximum holding time between collection and processing of 

samples, consider the use of temporary field laboratories located near the 

collection site. 

 Delay Incubation Procedure. If sampling and transit conditions require 

more than 6 hours, and the use of field laboratories is impossible, consider the 

delayed incubation procedure for total-and fecal- coliforms  and fecal 

streptococci. 

Puplic Transportation. Occasionally, commercial forms of transit such 

as airlines, buslines, or couriers are used to transport samples contained in ice 

chests to the laboratory. These should be considered only when storage time, 

temp. requirements and the proper disposition of the samples can be assured. 
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Collection and Handling of Water Samples for Biological 

Examination 

 

Plankton is a term refers to those microscopic aquatic forms plankton is divided 

into Phytoplankton and and Zooplankton. 

(Plant) Phytoplankton : Microscopic algae and bacteria. 

(Animal) Zooplankton : Protozoa. 

 

General Consideration : 

Locate sampling station as near as possible to those selected for chemical and 

bacteriological sampling to ensure maximum correction of findings. 

(1) Establish a sufficient number of station in as many location as necessary 

to define adequately the kinds and quantities plankton in the waters studied. 

(2) In stream and river work, locate stations upstream and down stream from 

suspected pollution sources.  

(3) If possible locate stations on both sides of the rivers because lateral 

mixing river water may not accur for great distance downstream. 

(4) In rivers that are mixed vertically and horizontally, measure plankton 

population by examining periodic samples collected at midstream 0.5-1 meter 

below the surface. 

(5) In shallow areas of 2-3 meters depth, subsurface samples collected at 0.5-1 

meter usually are enough in deeper areas collect samples at regular depth 

intervals. 



35 

 

(6) Collection off-shore marrine samples at intervals of 3m or more 

throughout the euphonic zone and to the botton if zooplankton are to be 

included. 

(7) Samples are usually referred to as : 

(1st) Surface. 

(2nd) Depth (Subsurface). 
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Collection and Handling of Water Samples for 

Radioactivity Examination  

 

General Consideration : 

(1) Because a radioactive element often is present in submicrogram quantities, 

a significant fraction may be lost by adsorption on the surface of the 

containers. 

(2) Radionuclide may be largely or wholly adsorbed on the surface of the 

suspended particles. 

(3) The adsorption of large fractions will cause a loss of radioactivity and 

possible contamination of subsequent samples collection in inadequately 

cleaned containers. 

(4) Use containers of plastic (polyethylene or equivalent) or glass, except for 

tritium samples (use glass only). 

(5) Sample container vary in size from 0.5 L to 18 L, depending on the 

required analysis. 
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Annex (2) 

 

Summary of Sampling and Handling Requirements. 

Determination Container 

Minimum 

Sample 

Size, mL 

Sample 

Type 
Preservation 

Maximum storage 

Recommended 

Regulatory 

  P,G (B) 100 g Refrigerate 24 h/14 d 

Alkalinity  P,G 200 g Refrigerate 24 h/14 d 

BOD P,G 1000 g Refrigerate 6 h/48 d 

Boron P 100 g,c, Non required 28 d/6 months 

Bromide P,G 100 g,c,  Non required 28 d/28 d 

Carbon 

organic, total  

G 100 g,c,  Analyze 

immediately or 

refrigerate & 

add H3PO4 or 

H2SO4, to 

pH<2. 

28 d/28 d 

Carbon 

dioxide  

P,G,  100 g Analyze 

immediately 

Stat /N.S. 

COD P,G,  100 g,c Analyze as 

soon as 

possible or add 

H2SO4 to 

pH<2, 

Refrigerate 

7 d/28 d 

Chloride P,G,  50 g,c, None required 28 d 

Chorine, 

residual  

P,G,  500 g Analyze 

immediately  

0.5 h/stat 
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Determination Container 

Minimum 

Sample 

Size, mL 

Sample 

Type 
Preservation 

Maximum storage 

Recommended 

Regulatory 

Chlorine 

dioxide  

P,G,  500 g Analyze 

immediately  

0.5 h/N.S. 

Chlorophyll P,G, 500 g,c 30 d in dark 30 d/N.S. 

Color P,G, 500 g,c Refrigerate 48 h/48 h 

Conductivity P,G, 500 g,c Refrigerate 28 d/28 d 

Cyanide, total  P,G,  500 g,c Add NaOH 

to pH>12, 

refrigerate in 

dark 

24 h/14 d, 24 h if 

sulfide present 

Cyanide, 

amenable to 

chlorination 

P,G, 500 g,c Add 100mg 

Na2S2O3/L 

stat/14 d,24 h if 

sulfide present 

Fluoride  P 300 g,c Non 

required 

28 d/28 d 

Hardness P,G 100  g,c Add HNO3 

to pH<2 

 6 months/6  

months 

Iodine  P,G, 500 g,c Analyze 

immediately  

0.5 h/N.S. 

Metals, 

general 

P(A), 

G(A) 

500 g Refrigerate 

for dissolved 

metals filter 

immediately, 

add HNO3 

to pH>2 

6 months / 6 

months 

Chromium 

(VI), copper 

by 

colorimelry  

P(A), 

G(A) 

300 g Refrigerate 24 h/24 h 
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Determination 
Container 

Minimum 

Sample 

Size, mL 

Sample 

Type 
Preservation 

Maximum 

storage 

Recommende

d Regulatory 

Mercury P(A),G(A) 500 g,c Add HNO3 to 

pH<2, 4C 

Refrigerate 

28 d/28 d 

Ammonia-

nitrogen 

P,G 500 g,c Analyze as soon 

as possible or add 

H2SO4 pH<2, 

refrigerate 

7 d/28 d 

Nitrate-

nitrogen 

P,G 100 g,c Analyze as soon 

as possible or, 

refrigerate 

48 h/48 h 

(28 d for 

chlorinated 

samples) 

Nitrate + 

nitrite  

P,G, 200 g,c, Add H2SO4 to 

pH<2, 

Refrigerate 

none/28 d 

Nitrite-

nitrogen 

P,G 100 g,c,  Analyze as soon 

as possible or, 

refrigerate 

None/48 h 

Organic 

Kjeldahi 

P,G, 100 g,c,  Refrigerate, add 

H2SO4 to pH<2 

7 d/28 d 

Odor G 500 g Analyze as soon 

as possible, 

refrigerate 

6 h/N.S. 

Oil & grease G, wide 

mouth 

claibrated 

1000 g,c Add HCl to 

pH<2, refrigerate 

28 d/28 d 

Organic 

compounds  

     

MBAS P,G,  250 g,c Refrigerate  48 h  

Pesticides  G(s), 

TFE -

lined 

cap 

1000 g,c Refrigerate, add 

1000 mg ascorbic 

acid/L, if residual 

chlorine present 

7 d/7 d until 

extraction, 40 d 

after extraction. 
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Determination 
Container 

Minimum 

Sample 

Size, mL 

Sample 

Type 
Preservation 

Maximum 

storage 

Recommende

d Regulatory 

Phenols  P,G, 500 g,c Refrigerate, add 

H2SO4 to pH<2. 

28 d 

Organics 

purgeables  

G,TFE 

-lined 

cap 

2x40  g Refrigerate, add 

HCl to pH<2, 

add 1000 mg 

ascorbicacid/L if 

residual chlorine 

present 

7 d/14 d 

Oxygen, 

dissolved  

 by electrode  

 by Winkler 

titration 

G,BOD 

bottle 

300 g Analyze 

immediately 

Titration may be 

delayed after 

acidification 

0.5 h/stat 

 8 h/8 h 

Ozone G 1000 g Analyze 

immediately  

0.5h/N.S. 

pH G 50 g Analyze 

immediately  

2 h/stat. 

Phosphate G(A) 100 g for dissolved 

phosphate filter 

immediately, 

refrigerate 

48 h/N.S. 

Salinity  G,wax 

seal 

240 g Analyze 

immediately or 

use wax seal 

6 

months/N.S

. 
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Determination Container 

Minimum 

Sample 

Size, mL 

Sample 

Type 
Preservation 

Maximum 

storage 

Recommended 

Regulatory 

Silica  P 200 g,c Refrigerate, do 

not freeze 

28 d/28d 

Sludge 

digester gas 

G, gas 

bottle 

- g  N.S. 

Solids p,G 200 g,c Refrigerate 7 d/2-7 d, see 

cited 

reference 

Sulfate P,G 100 g,c, Refrigerate 28 d/28 d 

Sulfide P,G 100 g,c,  Refrigerate, add 

NH4OH to 

pH>9 

28 d/7 d 

Taste G 500 g Analyze as soon 

as possible, 

refrigerate 

24 h/N.S. 

Temperature  P,G - g Analyze 

immediately  

stat/stat 

Turbidity P,G 100 g,c Analyze same 

day, store in 

dark up to 24 h, 

refrigerate.  
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Annex (3) 

 

Quality Control / Quality Assurance Manual for 

Water Sampling and Analysis 

 

Introduction: 

Quality Control and Quality Assurance (QC/QA) are two important, if not 

critical, parts of meeting Data Quality Standards (DQS). The EEAA laboratories  

must detail how QC/QA (DQS) standards will be set, data checked, standards 

maintained, and explain how failure of standards will classify the affected data. 

Both field and lab practices contribute in reaching these objects .  

The term quality assurance describes the system of activities intended to 

provide evidence to the producer or user of a product or service that it meets 

predefined standards of quality with a stated level of confidence. It consists of 

related but independent activities: quality control and quality assessment. Quality 

control describes those activities and procedures used internally (within a lab or 

in the field) to produce consistent and reliable data. Quality assessment deals 

with activities to independently evaluate data quality, after a value is produced by 

the analysis method used.  

This section is a minimum outline of methods and procedures the EEAA 

must consider in developing the site-specific DQS for both field sample 

collection and lab analysis. Scientifically valid test data does not just happen ,it 

results from careful work and has a considerable cost, in both time and money. 

Poor quality data could lead to placing the facility into assessment monitoring or 

corrective action when it isn’t necessary. It is impossible to provide high quality 

analytical data on low quality samples. It should be your lab’s policy to give 
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higher priority to data quality over data quantity. However analytical data can 

only be as good as the samples analyzed. Sample shortcomings can include: 

That is not representative of the matrix (media) being assessed; 

Which is collected in insufficient amounts for the analytical method used; or, 

Where samples are contaminated by sampling or handling procedures. 

Data of this type cannot be made representative, increased in quantity, or 

corrected for contamination by lab efforts. The lab must assume that everything 

in the sample container constitutes the sample, that the sample was collected 

and preserved properly, and that it does not contain extraneous contamination. 

Due to the sophistication of today's measurement techniques and their cost, 

considerable planning may be necessary to assure meaningful test data.  

The goal is to collect an appropriate number of high quality samples 

representing the environmental entity being tested. Reduced numbers of 

samples require even better planning to assure that any gaps in the data set, 

caused by omissions or post-analysis data rejection, don't weaken conclusions or 

preclude decision-making. 
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Field Activity: 

QA/QC in the field requires attention to the following: 

1) Meter checks and calibration;  

2) Sample point assessment;  

3) Assessment of sampling equipment ; 

4) Duplicate samples;  

5) Split samples; 

6) Blanks;  

7) Field sample data sheets; 

8) Request for analysis forms; and, 

9) Chain-of-Custody forms. 

 

Meters Calibration. Meters used in the field to measure such parameters as 

depth to water and depth to bottom, temperature, pH, specific conductance, 

oxidation-reduction potential, dissolved oxygen, and turbidity, must be checked 

and calibrated, according to each meter manufacturer’s recommendations. All 

information pertinent to meter checks and calibration, such as date, time, field 

personnel name(s), weather, check/calibration standards, and meter problems, 

should be recorded in a logbook dedicated to the meter. Details for the sampling 

procedures  are found in Annex ( 1 ).and in each meter manufacturer’s operation 

manual. Project logbooks must contain all meter types used for each sample 

event. Specific meter logbooks are considered as part of the site operating 

record. The logbooks must remain with that record when not in use. Meter 

specific logbooks must remain with the meter. Copies of all meter logbook 

entries pertinent to the facility must be included in the site operating record. 
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Sampling Point Assessment. For water sampling, upon arrival to the 

location, certain observations should be recorded on a field data sheet or in a 

notebook dedicated to that site. These observations should include, but are not 

limited, to the following: 

 any odors or any unusual conditions at or around the sample site (such as 

standing water, nearby construction, etc.); 

 ease of access to the sampling location (the presence or absence of any 

intrusive vegetation, equipment, refuse, steep or slippery slopes, etc.); 

 approximate flow rate of stream, if applicable; 

 condition of the sample point or fixed sample device; 

 level of  water in reservoir, if applicable; 

 tidal stage of estuary or coastal stream, if applicable; and, 

 weather conditions. 

 

All logbooks are part of the Site Operations Record.  

Sampling Equipment. The type and condition of purging and sampling 

equipment should be recorded in the site logbook, including any 

decontamination information that may be pertinent. Any operational problems 

or peculiarities should be noted, along with any repairs made to the equipment. 

A typical check list should consider the following: 

make(s), model(s), and condition(s) of pump(s) used; 

brand and size of tubing used; 

make(s), model(s), and condition(s) of field parameter measurement 

equipment (meters, 

flow-through cells, tubing, valve(s), transducer(s), generators,  power cable(s), 

battery (ies),etc.); 
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spare batteries or power backup for each piece of equipment, as needed; 

type and amount of liquid or powdered detergent, if used; 

type, source, and amount of rinse water used (non-potable, potable, 

commercial, lab, 

distilled, deionized, etc.); 

type, source, and amount of other cleansing/rinsing agents, if used (alcohol, 

hexane, acid, etc.); 

cleaning tools used (brushes, sponges, towels, etc.); 

decontamination location (lab, office, field work site, motel parking lot, etc.); 

weather during decontamination, if performed outside; 

date, time, and field personnel present during decontamination procedure(s); 

and, 

any other information deemed important. 

 

Duplicate Samples. The best single estimate of precision for the overall 

monitoring program is the comparison of blind duplicate samples (Annex 2) . 

The variability in the results obtained from duplicate samples is a sum of the 

sampling and analytical variability, and is the most meaningful measure of 

uncertainty in the individual samples obtained. Duplicate samples are collected 

as independent samples, blindly labeled, and should use the same sampling 

procedures (i.e. separate grab samples with a bailer or consecutive samples). A 

duplicate sample shall be collected once for every field day, or every ten samples, 

or once per sampling event, whichever is more frequent. Duplicate samples may 

not account for poor or improper decontamination. 

Depending on the lab’s QA procedure, and when the quantity of sample 

permits, a lab replicate is analyzed every tenth sample for each type of matrix in 

the analytical run (i.e. water, soil, etc.), and must fall within control limits. These 
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limits are based on historical data from the previous year, if available. Replicates 

are used to determine the method’s precision. 

Split Samples . The same crew, or a separate crew, can collect split 

samples. One or two different labs independently  perform the analysis of each 

sample set (Annex 1). Generally, when the lab requires a split sample it will send 

out a team of their samplers to collect one or several sample sets when the 

permittee’s field crew is collecting theirs. The lab will then transport the samples 

to the lab, or other contract lab for analysis. There are several methods to split a 

sample. At this time the lab recommends split samples be taken from a pooled 

aliquot. 

Field Blank Sample. A field blank is “clean” samples (i.e., containing no 

analyte of concern) collected or transfer in the field. There are three types of 

field blanks collected for each sampling event: equipment; transfer; and, trip 

blanks (Annex 3).  

Field equipment blanks are pure water samples (RO/DI) transported to the 

site then exposed to equipment that has been decontaminated in the field and 

stored in the appropriate containers for analysis by the lab. Required only if non-

dedicated purge and sample equipment is used. This blank will determine the 

effectiveness of decontamination procedures. 

A field transfer blank involves the transfer (pouring) of (RO/DI) water from 

a clean, lab supplied container, into a complete set of sample containers for 

analysis of all inorganic parameters required.. This transfer blank shall be 

performed at or near one of the site sampling locations. Contamination found in 

the field transfer blank indicates the presence of contaminants: 

1. in the ambient air at the site; 

2. in the blank water; or, 

3. in the “clean” sample containers. 

A field trip blank ( field or transfer blank) is for sites requiring  sampling of 

organics and/or pesticide analysis. The field crew transfers organic-free RO/DI 
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water from a clean, lab-supplied container, into the appropriate, clean sample 

container(s) while at the sample location. 

Field Sample Data Sheets. All activity taking place shall be recorded on an 

approved field sample data sheets (FSDS). The FSDS shall be designed such 

that it can accommodate information from sampling activities at groundwater, 

surface water, wastewater , soil sample, and leachate treatment and collection 

sites. Information to be considered for recording on the FSDS includes, but is 

not limited to, the following: 

sampling  location and source ; 

condition of sample site; 

meter(s) used for field parameter determination; 

depth to water and depth to bottom; 

well casing inside diameter and borehole diameter, if needed; 

purge volume calculations (casing or borehole volume method, as 

applicable); 

purge and/or sample equipment (e.g. dedicated/disposable bailer, bailer 

dimensions.  

Chain of Custody and Request for Analysis Forms. The "Request for 

Analysis Form" is an important element for logging coded samples into the 

select laboratory. It serves as documentation linking analytical data in the lab’s 

information management system with the appropriate project or monitoring 

event. Certain information on the form is absolutely necessary. Such 

information as the Sampling Location/Site should be kept short but be as 

descriptive as possible. The Request for Analysis form usually contains the only 

information the lab has about sample origin, possible contaminants and sources, 

conditions of collection, etc. It would be helpful, when the field sampler has 

kept a field notebook, if pertinent information was transcribed onto these forms. 
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Information, such as “suspect cyanide in samples,” “diesel spill,” “samples 

contain elemental mercury,” should be noted as a safety warning to any person 

that will subsequently be handling the samples. When a sampling event is only 

one of several, assure the same project name is used on each Request for 

Analysis for each sampling event. As each case is completed and reported, a 

database is updated, linking the project name with appropriate case numbers and 

reporting date. If several sampling events related to the same project are listed 

using different names, it may be impossible to connect them in the future.  The 

following information is recommended to be included on the Request for 

Analysis form: 

sampling site description; 

date and time of sample collection; 

sample matrix ( wastewater ,surface water, sea water , groundwater, drinking 

water, soil, sediment, etc.); 

 volume and number of sample bottles 

analysis requested; 

preservative(s) and amount (if applicable); 

sampler's name; 

purpose for sampling; 

description for each discrete sampling location; 

blind coded container ID number(s) (in spaces provided); and 

request analysis for a specific analyte by name or test group 

Flag on the Request for Analysis samples known or suspected to contain 

sewage, cyanide, toxic solvents or heavy metals, etc. This is safety information 

for any person who will subsequently handle the container and sample material. 

The holding time for a sample begins when the sample is collected, not when it 

arrives at the laboratory. This could lead to problems for samples having 

extremely short holding times, such as nitrate, BOD5, orthophosphate, turbidity 
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(48 hours), and chromium+6 (24 hours). Should a sample exceed the holding 

time, the test will be performed, but results will be reported as an “estimate”, 

and the data flagged. Continued failure to analyze within method holding time 

will require immediate re-sampling until a valid sample is analyzed. 

 

Laboratory Activity: 

Before, during, and after field sampling activity, the laboratory which will  

analyze the samples must have a QC/QA procedures. These include attention to 

the following: 

1) QC/QA manual;  

2) Standard operation procedures (SOP's);  

3) Calibration ; 

4) Method blank;  

5) Matrix  spike and  matrix spike replicate; 

6) Surrogate spikes ; 

7) Anion/cation balances ; 

8) Quality indicators and data quality objectives; 

9) Corrective  action; 

10)Preventive maintenance; 

11) Training requirements; 

12) Documents and records; 

13) Quality control requirements 

14) Equipment testing, inspection and maintenance. : 
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QA/QC Manual. Prior to performing any laboratory analytical work, the 

laboratory should prepare , maintain and implement a QC/QA Manual. The 

laboratory QC/QA manual must document explicitly the approved methods 

used to meet or exceed the program’s minimum analytical criteria.  

Analytical Methods (SOP's). Annex ( 3 ), presents quality indicators of 

the analytical test methods. Further refined EPA methods can also be used (e.g. 

Inductively Coupled Plasma – Mass Spectrometry for trace metals). Every 

contract laboratory used for analytical purposes must document in their 

QA/QC Manual the equivalent or improved methods for permit-required 

analytical tests. Monitoring will be conducted in accordance with EPA-approved  

or standard analytical procedures. For usual water parameters, approved 

analytical methods, method detection limits, minimum reporting limits, and 

accuracy and precision values applicable are given (Annex 3 ) . All equipment  

and sampling kits used  by Water staff in the field  should  meet EPA- or similar 

standard approved methods. For safety and to avoid contamination, the storage 

will be in a lockable cabinet. 

Calibration: 

Though much attention is given to the generation and evaluation of known 

standards, reference samples, blind standards, and matrix spikes in ensuring 

analytical accuracy, perhaps the most overlooked aspect is calibration. Analysts 

are provided with a wide array of options, including instrument pre-programmed 

calibrations, hand-drawn calibration curves, the use of sophisticated scientific 

calculators, and even computer software. Field instruments will be calibrated 

according to the manufacturer's instructions prior to using the instruments. For 

example, pH meters will be calibrated according to the manufacturer’s 

specifications using pH buffers at 4.0, 10.0 and mid-range. If equipment and/or 

kits require calibration immediately prior to the sampling event, the calibration 

dates will be noted on the checklist. When field instruments require only 

periodic calibration, the record of this calibration will be kept with the specific 

instrument. Water staff in each lab will ensure that instruments are calibrated 
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correctly. The laboratory will follow the calibration procedures found in the 

laboratory’s Standard Operating Procedures (SOPs). The calibration process 

entails establishing a relationship between instrument response and 

concentration of analyte. The following “rules” should be applied to this process 

to ensure the generation of accurate data. 

Use an Appropriate Number of  Standards. Calibrations must be 

constructed using at least 3 standards and a blank. The majority of the 

instruments used in the environmental laboratory relate response to 

concentration linearly, or transform the primary signal to produce a linear 

output. Although deviations from linearity are encountered in the analytical 

range, they are more common at the extremes, where detector saturation or 

insensitivity are the culprits. The simplest means to generate a calibration curve 

is linear regression; the most defensible way to do this is to establish 

concentration as the x-axis and response to the y-axis. 

Know When to Include a Zero. Unless you are using a calibration 

algorithm that fits points exactly, you will have to decide what to do about blank 

signals. A good rule of thumb to follow is: if you can adjust your instrument to 

read zero in the presence of a blank, then include a zero point in your calibration 

curve. Including a zero is generally appropriate for colorimetric procedures 

which use a spectrophotometer to measure response. 

Do not Force Curves Through Zero. Doing this manipulates the data 

mathematically to obtain a y-intercept equal to zero. As a result, we lose valuable 

information about the lower limits of the analytical signal, and a good estimator 

of the limit of detection on the calibration day. Even when it is justified to 

include a zero point in the calibration curve, forcing the intercept to read zero is 

not.  

Evaluate the Accuracy of the Calibration.  Unfortunately, little advice 

beyond, essentially, “plot concentration vs. response” is offered by most 

analytical methods. Consequently, these types of curves are occasionally 

encountered. Take note that a line “of best fit” drawn through a set of 
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calibration points is just that. Without a means of evaluating the resultant line, 

data quality can suffer. One measure of a particular curve’s validity is the 

correlation coefficient. A correlation coefficient of at least 0.995 generally 

indicates acceptable  characterization of the curve. If this degree of correlation is 

not  obtained, the reason for the lack of linearity should be investigated, any 

necessary corrective action taken, and a new calibration curve must be 

constructed. Many inexpensive scientific calculators provide the correlation 

coefficient of a set of data with a single keystroke. Another way of evaluating a 

calibration curve is to utilize the calibration equation (e.g., slope and intercept) 

to convert the response obtained for the calibration standards into  

concentration. This  “predicted“ concentration should agree reasonably well 

with the known, or “true” concentration of the standards. Opinions differ as to 

what constitutes “reasonable” agreement, however, if the predicted 

concentration is generally within 5-10% of the “true” concentration, the 

calibration is acceptable. 

Define the Calibration Range Properly. The calibration range should be 

appropriate for the samples being analyzed (i.e. don't calibrate from 1 to 5 mg/L 

when all the samples fall between 0.05 and 0.5 mg/L). For low level work, it is 

best to choose points above, but near detection limits. For high level work, 

defining the upper limit of the calibration range is more important. The most 

accurate results are obtained when the signals of unknowns (i.e., samples) are 

close to those found in the knowns used to establish the calibration curve. A 

good  calibration curve is like a well-maintained highway: it has legible signs and 

evenly spaced markers. All curves should be accompanied by the equations or 

coefficients that define them and should be generated using, as much as 

possible, evenly distributed points, the more (at least three), the better. Always 

use the full calibration curve to quantitate samples.  

Pre-programmed Calibrations. A number of commercially available 

spectro-photometers and other equipment offer “pre-programmed” calibration 

curves for many of the routine wastewater tests, including chlorine residual, and 

phosphorus. The use of pre-programmed calibrations is unacceptable. The 
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laboratory must generate its own standard curve. A manufacturer's claim that 

their method is approved or acceptable does not mean that the approval extends 

to pre-programmed calibrations. When the EPA extends “approval” to one of 

these manufacturers that their particular technique is “equivalent” to a 

referenced EPA method, the approval is granted on the basis of no significant 

difference in the stoichiometry or chemistry of the procedure. 

Hand-drawn Calibration Curves. Many laboratories use a calibration 

curve constructed manually by plotting the concentration of on the x-axis and 

absorbance on the y-axis. A straight line which best fits the data points is then 

drawn, and sample concentrations are determined using the "best fit" line to 

convert absorbance into concentration. The laboratory certification and 

registration program discourages this practice because there is significant 

variability in both how the scale of the graph is constructed, and how any 

individual draws the "best fit" line through the calibration data points. This 

degree of variability makes it difficult to trace your results as they appear on the 

discharge monitoring report (DMR) back to the raw data. The best fit line 

becomes the one you  drew, and not necessarily the one that best represents the 

relationship between concentration and instrument response. One part of the 

audit process will be to verify that the absorbance for a particular sample indeed 

relates to the concentration reported on the DMR. Traceability of results is a 

critical requirement of laboratory record-keeping practices. 

Instrument Calibration. The instruments should be calibrated each time 

they are used. The degree of calibration depends on the instrument. Commonly 

used is the calibration regression for spectrophotometers, auto-analyzers, and 

ion chromatographs, constructed using a reagent blank, and at least three 

upscale calibration standards, evenly dispersed throughout the calibration range. 

Correlation coefficients from regressions must be 0.9950. Calibration curves 

are verified for accuracy, using one or more QC standards, one of which is mid-

range on the calibration curve, and must fall within control limits. This standard 

is often referred to as a Laboratory Control Standard (LCS). The origin of the 

LCS is different than calibration standards. A high to mid-range calibration 
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standard is used for a calibration check standard (CCS), or continuing calibration 

verification (CCV) standard. The CCS is analyzed every 10 samples to assess 

initial calibration drift and sensitivity, and must fall within control limits. When 

an analytical test is proven stable, the calibration check standard frequency may 

be reduced, but one is always run at the end of a sample batch. 

Not every instrument is calibrated every time it is used. In some cases, saved 

calibration routines are used, but verified by QC checks. Although it really is 

better laboratory practice to create a new calibration with every analysis, this is 

not always the case. Laboratories should use, at a minimum, a calibration blank 

and at least two calibration standards. The lowest calibration standard should be 

equal to the Method Reporting Limit. The laboratory should only report 

concentrations that fall between the lowest and highest calibration standards. 

The laboratory should also be free to include more calibration standards that can 

fall anywhere within this range. A few analytical techniques may show non-

linearity at high or low concentrations (within the calibration range), so labs may 

choose to cluster some standards. As a result, I would drop the statement that 

the calibration standards must be evenly distributed. All calibration (new or 

stored) should be checked with a LCS and CCV: 

-A second source Laboratory Control Standard (LCS) should be analyzed 

following every initial calibration. The acceptance standards for the LCS should 

be at least ±10%. 

-A Continuing Calibration Verification (CCV) should be analyzed at a minimum 

twice during an analytical run--once at the beginning and once at the end. Good 

laboratory practice is to analyze a CCV with every 10 samples. 

 The concentrations of the CCVs analyzed during a single analytical run should 

varied within the calibration range of the instrument. Acceptance limits for 

CCVs should be ±10%. 

Balances are routinely calibrated using NIST "Class S" weights, from 0.001 

to 100.0 grams. Document results in a bound notebook. Thermometers used in 
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incubators, ovens, and water baths, are referenced periodically to an NIST 

certified thermometer. Document the results. Calibrate pH meters with pH 4.0, 

pH 7.0, and pH 10.0 buffers. Document results in logbooks. Gas 

chromatographs are calibrated with each use, using instrument blank and 

calibration standards. The first calibration standard is used to check instrument 

response, based on the previous calibration, and to update the initial calibration. 

Mid-range calibration standards are run during, and at the end of the sequence, 

and must fall within control limits. The GC/MS system is tuned daily to meet 

specifications outlined in the method. Calibration standards are run to establish 

response factors, with respect to the internal standards, for each compound 

tested, during sample analysis. Each sample is spiked with one to three surrogate 

standards, which must fall within control limits, to verify the calibration 

throughout the analytical period. 

Method Blank. A method blank is “clean” samples (i.e., containing no 

analyte of concern) collected or transfer in the lab. There are three types of 

common lab blanks used for each sampling event: transport; transfer; and, 

method blanks (Annex 4).  

A lab transport blank (trip blank) is required for all sites that collect samples. 

This involves containers that should be filled with organic-free RO/DI water. 

These containers are transported into the field, and then sent back to the lab, 

with the rest of the site samples, for analysis. These containers remain closed, 

from the time of initial filling in the lab, until analysis in the lab. Analyzing these 

blank samples will indicate presence of ambient contaminants: 

(1) in the lab during the time of analysis; or, 

(2) in the blank water. 

The validity of this latter possibility could be determined through the analysis of 

a method blank. 

A lab transfer blank may be required for other non-volatile organic 

compounds (VOC), or other pesticides parameters to be analyzed. The 
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corresponding sample type containers that should be filled with organic-free 

RO/DI water. These containers are transported into the field, and then sent 

back to the lab, with the rest of the site samples, for analysis. These containers 

remain closed, from the time of initial filling in the lab, until analysis in the lab. 

Analyzing these blank samples will indicate a presence of ambient contaminants: 

1. in the lab during the time of analysis; or, 

2. in the blank water. 

A lab method blank is composed, most often, of RO/DI water, to which all 

reagents are added and analytical procedures performed. This blank does not 

leave the lab. Method blanks are analyzed daily, or at a minimum frequency of 1 

per 10 samples, to assess possible contamination from the laboratory, so that 

corrective measures may be taken, as necessary. 

A method blank is required at a frequency of 1 per sample batch per matrix type 

per sample extraction/preparation method. If an analyte is identified in the 

method blank, the concentration should be less than 10% of the lowest 

concentration identified in the samples. 

Matrix Spike and  Matrix Spike Replicate . A matrix spike is included to 

identify any possible analytical interference (Annex 2). Generally, matrix 

spike/matrix spike replicates are used on analyses where contaminants are not 

routinely detected.  Matrix spikes should be included at a frequency of every 1 in 

20 samples . Spike recoveries are used to determine test method analytical 

accuracy. Every sample observed to exhibit matrix interference is analyzed using 

“Standard Additions” method. Sample dilution is sometimes used to minimize 

interference. Some methods require the use of an interference check standard to 

ensure that interferences are being corrected for. Matrix spikes should have a 

recovery of ± 20%. A matrix spike replicate or an analytical replicate is done as 

above, but a replicate from a single sample is carried through the entire analytical 

sequence. Matrix spike replicates should be analyzed with every 20 samples. The 

acceptance limit for duplicates should be ±10%. 



59 

 

Surrogate Spikes. Surrogate spikes (Annex 2) should be included with all 

organic chromatography methods. Spikes are added to each sample, standard or 

blank analyzed, as a quality control measure. Percent recovery of these surrogates 

must fall within a specific range for the analysis to be considered “acceptable.”  

Anywhere from one to three surrogate compounds per method, depending on the 

method. Problems can occur with surrogate recoveries on samples containing 

elevated concentrations of one or more analytes. Surrogate spikes are prepared at 

a concentration to function within the normal calibration range of the analytical 

instrument. Observation of very high concentrations of  one or more analytes 

requires sample dilution to bring these elevated concentrations within the valid 

concentration range. Substantial sample dilution often results in surrogate 

concentration dilution to a level below their detection limit.  

Anion/Cation Balances. Anion-cation balances provide a means of 

evaluating overall laboratory performance. Theoretically, samples with a neutral 

charge should be composed of an equal number of positively charged ions 

(cations) and negatively charged ions (anions). The concentrations of common 

cations and anions in a sample (reported in mg/L), are converted to 

milliequivalents per liter (meq/L), based on atomic weight and the valence of each 

constituent. The relative percent difference (RPD) between the cation and anion 

sums is then evaluated. Theoretically, the cation and anion sums in a sample with 

a neutral ionic charge, should be the same. Any imbalance in the charge exceeding 

acceptable standards indicates the cation and/or anion concentrations may be 

over or under reported. Ion balance should be  within ± 10% for samples with a 

total dissolved solids concentration of more than 100 ppm. If there is no balance, 

a corrective action process should be initiated. 

In highly turbid groundwater samples, the concentration of a given metal, 

expressed as total recoverable, can be significantly different than the 

concentration of the same metal, expressed as the dissolved portion of that 

metal in the water sample. This situation is common at many solid waste 

facilities, and often leads to cation-anion balances with relative percent  

differences (RPDs ) exceeding 20%. 
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In relatively clean water samples, in which the inherent total cation and 

anion milli-equivalents are low, a relatively small difference in values, when 

viewed in terms of absolute magnitude, can significantly affect the RPD. In such 

situations, it may be more prudent to evaluate cation-anion balances in terms of 

absolute variances, rather than RPD. Using an acceptance criteria of 0.2 meq/L, 

rather than a percent difference, in samples where the total anion 

milliequivalents are low (e.g., 0.0 – 2.0 meq/L), recognizes the fact that an 

absolute difference of 0.2 meq/L between total cations and total anions can 

generate a large RPD. 
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Quality Indicators and Data Quality Objectives: 

 

Quality Indicators. Data Quality Objectives (DQOs) are the quantitative 

and qualitative terms that water staff members use to describe how good the 

data need to be in order to meet the project’s objectives. DQOs for 

measurement data (also known as data quality indicators) are precision, accuracy, 

representativeness, completeness, and comparability, etc. The overall QA 

objective for analytical data is to ensure that data of known and acceptable 

quality are provided. To achieve this goal, the water staff must review the data 

obtained for quality indicators (Annex 3). These are necessary attributes to 

ensure that analytical data are reliable, scientifically sound, and defensible. 

Lower Limit of Detection (LLD).Lower limit of detection (LLD) or limit 

of detection (LOD) or minimum detection limit (MDL) is the concentration of 

the analyte giving a signal equal to the blank plus 3 × the standard deviation of 

the blank. Because in the calculation of analytical results the value of the blank is 

subtracted (or the blank is forced to zero) the detection limit can be written as:  

     LLD, MDL, LOD = 3 × sbl  

 At this limit it is 93% certain that the signal is not due to the blank but that 

the method has detected the presence of the analyte (this does not mean that 

below this limit the analyte is absent). The calculated LLD, MDL or LOD 

should be evaluated using several checks to determine if it will meet all of the 

necessary criteria. The following five actions, which will be collectively referred 

to as the "Five Point Check", are simple ways to evaluate a calculated LOD : 

1. Does the spike level exceed 10 times the LOD? If so, the spike level is high. 

2. Is the calculated LOD higher than the spike level? If so, the spike level is 

too low. 
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3. Does the calculated LOD meet regulatory requirement (i.e., permit limits)? 

4. Is the signal/noise (S/N) in the appropriate range? 

5. Are the replicate recoveries reasonable? 

Items 1, 2, and 3 are requirements for all LODs. Because even the lowest 

permit limits are substantially greater than the LODs which can be reasonably 

achieved for BOD, TSS, ammonia, and phosphorus, item 3 can be ignored for 

wastewater laboratories whose testing is limited to these parameters. Items 4 and 5 

are not required, but are useful for evaluating the LOD data. Due to the 

dependence of precision on concentration, the calculated LOD must be greater 

than one-tenth of the spike level. This is the maximum concentration for an LOD 

study, and concentrations below this maximum are preferable. At the other 

extreme, the calculated LOD must not be higher than the spike level. Logically, if 

the calculated LOD exceeds the spike level it is not statistically possible to 

differentiate the spiked samples from a blank (and the precision of the 

determination was very poor!). The following inequalities are useful for evaluating 

a calculated LOD: 

Accuracy (Recovery). Laboratory accuracy is evaluated by the percent 

recovery (%R) of the target analyte in spiked samples and also by the recoveries 

of the surrogates in all samples and QC samples. Recovery  is defined as the 

'fraction of the analyte determined after addition of a known amount of the 

standard analyte to a wastewater  sample'. In practice, control samples are most 

commonly used for spiking. The sample as well as the spikes are analyzed at 

least 10 times, the results averaged and the relative standard deviation (RSD) 

calculated. The recovery is calculated with: 

Recovery, % = [ ( Xs – X )/ Xadd ] x 100 

Where               Xs = mean result of spiked wastewater samples 

                         X  = mean result of unspiked wastewater samples 

                         Xadd  = amount of added standard analyte 
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Trueness. This   is expressed by the equation:  

Trueness, % = (X / µ) x 100 

Where  

X = mean of test results obtained for reference sample 

µ = "true" value given for reference sample 

 

Bias. 

 It is more commonly used than trueness, and expressed by the equation: 

Bias, %  =  [(X – µ) / µ] x 100 

 

Precision. 

Precision is a measure of the degree to which data generated from replicate 

or repetitive measurements differ from one another. If calculated from 

duplicate measurements, relative percent difference is the normal measure 

of precision. 

RPD = [ (C1 x C2)/ (C1 + C2)/2 ] x 100 

Where RPD = relative percent difference 

             C1   = larger of the two observed values 

             C2   = smaller of the two observed values 

Better results are obtained from replicate  analyses performed on a reference 

sample. Numerically, precision is  expressed  by the relative standard deviation 

(RSD) or coefficient of variation (CV)  
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Precision, % = (S/X) x 100 

Where  

X = mean of test results obtained for the reference standard sample 

S = standard deviation of x ,[S2 =   ∑ (X1 – X)2/ n-1 ] 

n = degree of freedom 

 

Range is often used as an index of precision. For measurements such as pH, 

where the absolute variation is more appropriate, precision is usually reported as 

the absolute range of duplicate measurements: 

 

D =  m1  -   m2 

Where    D  = absolute range 

               m1 = first measurement 

               m2  = second measurement 

 

Control Charts. Control charts are used for recording internal quality 

control data .The principle of control charts is that internal quality control (IQC) 

data can be graphically plotted so that they can be readily compared and 

interpreted. Various types of control charts can be used such as X-chart and  R-

chart. X-chart is a graph with time (or assay batch) on the x-axis and the 

concentration of the variable in the reference material on the y axis. The mean 

of a number of control values obtained over a suitably long period of time is 

used as the central line in the chart. Two other lines above and two below the 

central line are also drawn. These are the upper and lower warning limits and the 

upper and lower action limits. The limits are based on two and three times the 
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standard deviation of the batch means, respectively. Provided the distribution is 

normal, 95 per cent of results from assays in control will fall between the two 

warning lines. Action lines are normally placed at three standard deviations to 

either side of the target line and 99 per cent of normally distributed results 

should be between the action lines. Examples of typical X- charts are shown 

below.   

 An R-chart is a similar control chart in which the mean range of repeated 

measurement is used as the central line, the control values being the difference 

between highest and lowest response value for a control sample in one batch. R-

charts are normally used only with action limits. In the regular day-to-day use of  

the control charts, an aliquot from an appropriate reference material is analyzed 

with every batch of samples and the measured concentration of the variable in 

the aliquot is plotted on the chart. 
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Typical X-chart and R-chart 

 Out-of control situation exists  according to ISO 13530 when: 

(1) One control value lies  outside the action limit,  

(2) Two consecutive control values lie outside the warning limits, 

(3) Seven consecutive values appear with raising or failing tendency, 

(4) Ten out of 11 consecutive control values lie on one side of the central line in 

case of X-chart ,  

(5) Seven consecutive values lie  above the central line in R-charts. 

 

 Out-of control situation requires prompt detailed checking of the analytical 

method and rejection of the assay data. Results  outside the action limits should 

prompt detailed checking of the analytical method and rejection of the assay 

data. 
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Reproducibility. This is  a measure of the spread of results when a sample 

is analyzed by different laboratories .This is a  measure of agreement between 

results obtained with the same method on identical test or reference material 

under different conditions (execution by different persons, in different 

laboratories, with different equipment and at different times). The measure of 

reproducibility R is the standard deviation of these results sR, and for a not too 

small number of data (n < 8) R is defined by (with 95% confidence):  

                                                R = 2.8 × sR  

(where 2.8 = 2 and is derived from the normal or Gaussian distribution; ISO 

5725).  

Repeatability. The measure of agreement between results obtained with 

the same method on identical test or reference standard sample under the same 

conditions (job done by one person, in the same laboratory, with the same 

equipment, at the same time or with only a short time interval). Thus, this is the 

best precision a laboratory can obtain: the within-batch precision. The measure 

for the repeatability r is the standard deviation of these results sr, and for a not 

too small number of data (n> 10) r is defined by (with 95% confidence):  

r = 2.8 × sr  

Representativeness. Representativeness is the degree to which data from 

the project accurately represent a particular characteristic of the environmental 

matrix that is being tested. The Water  staff designs the sampling scheme, 

including sampling locations and the number of samples to ensure 

representativeness of samples of each matrix or product of chemical processes 

being sampled. The Water  staff also ensures representativeness of samples by 

adherence to standard field sampling and analysis protocols and by using 

standard laboratory protocols. 
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Completeness. Completeness is the percentage of valid results obtained 

compared to the total number of samples taken for a parameter. Since sampling 

during inspections, complaint response and technical assists are usually grab 

samples and limited in number of samples, the lab  expects the number of valid 

results from the analyses to be equal to or better than 85%. A simple equation 

for completeness is defined as: 

% C  = ( V/T ) x 100 

Where    % C = percent completeness 

                   V   = number of measurements judged valid 

                   T  = total number of measurements 

Comparability. Comparability is a qualitative term that expresses the measure 

of confidence that one data set can be compared to another and can be 

combined for the decision(s) to be made. The Water staff ensures Comparability 

by using standard sample collection, preparation and handling procedures, EPA-

approved analytical methods and holding times, and by following the QA/QC 

protocols  set by the lab. 

 

Corrective Action: 

An appropriate series of corrective actions can be taken to keep the     

          quality control, these are : 

 Review quality control limit calculations for obvious errors. 

 Rest the data for outliers, exclude any that are identified as such, and re-

calculate control limits. 

 Review matrix spike preparation  procedures to determine if any errors were 

made. 
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 The laboratory continually monitors their results for quality control sample 

determinations and takes appropriate action to correct problems. Frequently, 

samples may be re-analyzed after an analytical problem is corrected. This is also 

the case for location  measurements with respect to check standard results. Due 

to sample holding time limitations, re-analysis is usually not possible if problems 

are discovered in field QC data. Corrective courses applying to subsequent data 

collection are possible . However, if data are compromised due to poor 

precision, the source of the variability will determine the course of action that is 

required. Possible actions include: 

1) Changing the standard operating procedures or instrumentation.  

2) Informing the laboratory when lab error appears to be the source (and 

possibly changing analytical methods);  

3) Re-evaluating the required precision, when it appears that the required 

error is unattainable.  

A persistent, consistent bias in the data may warrant adjusting the values, 

otherwise the corrective action for bias will be to inform the lab, which will be 

expected to address the problem. Significant changes in methods, 

instrumentation, or methodology will be made only after it has been 

documented that these changes will not bias the data. Summary of an internal 

quality control program f or each parameter is: 

 Analyze five standard solutions at six different known concentrations 

covering the working range to develop a calibration curve or, when a 

calibration curve already exists, analyze two standard solutions at different 

known concentrations covering the working range to validate the existing 

calibration curve. 

 Analyze one method blank per set of 20  wastewater samples. 

 Analyze one field blank per set of wastewater samples. 
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 Analyze one duplicate of a wastewater sample chosen at random from 

each set of up to 20 samples. 

 Analyze one wastewater sample that has been spiked with a known 

amount of the variable as a recovery check. This sample  should have a 

matrix similar to those of the wastewater samples being processed.   

When data quality criteria are not met, corrective action procedures must be 

put into effect. As a general guideline, if ion balances do not agree within ± 

10%, then a corrective action process should be initiated. For duplicate samples, 

the routine precision criterion is ± 20% Relative Percent Difference (RPD), 

unless the value is less than 2.0 meq/L. If so, then use 0.4 meq/L. These criteria 

may not be achievable at very low concentrations, and in this case precision is 

determined by absolute range of duplicate analyses. Field duplicates are collected 

at a ten percent frequency, and are used as a quality control check on the overall 

monitoring system. The QA chemist reviews field duplicate precision, and 

corrective action is initiated when poor precision is obtained. This corrective 

action process may include reanalysis, when holding time and sample quantity 

permit. 

When an “out of control” condition is identified (e.g. either control limits or 

holding time has been exceeded), the analyst is responsible for initiating 

corrective action, which may consist of: 

The analytical system is recalibrated or verified, and the analysis is repeated, 

if holding time and remaining sample volume permits. 

The “out of control” condition is documented, corrective action is taken, 

and the results are documented on an Incident Report Form and should be  

investigated .and corrected. If time for reanalysis exceeds the allowable holding 

time for the analyte, then the following procedure is suggested: 

 The sampler is notified, and re-sampling is requested, or 
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 If re-sampling is not feasible, and the particular analytical results are 

not critical, then the initial analytical results are flagged and reported as an 

"estimate", indicating that all of the QC criteria have not been met. 

 

Preventive Maintenance: 

Preventive maintenance is performed, according to the procedures and the 

frequencies outlined in instrument manufacturers’ manuals. Control charts 

indicating trends, or exceedance of control limits, are employed to help identify 

equipment possibly requiring servicing or maintenance. Instrument maintenance 

logs are kept. This log documents repair and/or maintenance. Maintenance 

contracts are obtained for analytical balances, autoclaves, and analytical 

instruments, to assure their performance remains accurate and dependable. 

 

Training Requirements: 

Water staff are required to have training in analysis, instrumentation, applied 

statistics, quality, sampling, sampling handling and transport, sample 

documentation. Training should also includes filling out the "Chain-of-Custody" 

or "Transmission Forms", field analysis, and filling out the "Sampling Checklist". 

However, training may also be obtained by “mentoring” provided by senior 

staff, and by coordination with the subcontracted laboratory or universities and 

institutions. Laboratories performing analytical work for EEAA should have 

extensive knowledge and skill in execution of the analytical methods being 

requested. Information on laboratory staff competence is usually provided in the 

Quality Management  record. 
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Documents and Records: 

The water  staff  fills out the "Sampling  Checklist", and a field logbook or field 

data sheets with “write in the rain” ink or pencil, as appropriate. Changes are 

made by crossing out errors and adding correct information. The  checklist, 

logbook or data sheet should not be erased. Logbooks should be bound with 

numbered pages shall include: 

In addition to the checklist, field logbooks, field data sheets, "Chain-of-Custody" 

, "Transmission Forms" , laboratory analysis and laboratory QC reports , 

documentation may include: 

• Investigation summary 

• Inspection checklist 

• Record of sampling 

• Inspection report 

• Laboratory raw data, 

• Discharge monitoring reports (DMRs) 

• MSDS sheets, chemical labels, photographs, drawings 

• Permits, certifications, authorizations, 

• Workplans, monitoring plans 

• Correspondence with affected/involved parties, agencies, or others. 

All documents, records, data collected, final  "Sampling  Checklists", and final 

reports shall be  be stored. Pertinent data, which has been verified and validated, 

must be  entered into the STORET database system, when available. This 

information may be requested by the water staff. The laboratory is responsible 

for verification and validation of its laboratory analysis results prior to release. 

The Chain-of-Custody or Transmission form and laboratory QC sheets will 

accompany all laboratory data results back to the water  staff and the laboratory 

will provide information to the water staff on any qualified data results. 
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Data Reporting. 

Only data that have been validated and qualified, as necessary, shall be 

entered into water analysis databases. If, for any reason, the inspection schedules, 

sampling and analytical procedures specified cannot be followed, the water staff 

will describe these departures along with any QC/QA corrective actions in the 

"Sampling Checklist" and relay this information to the quality manager. for 

resolution. Database entries will be flagged as appropriate if they are outside 

QC/QA acceptable ranges. If necessary, the final report will discuss any QC/QA 

issued raised during the monitoring, as well as QC/QA resolution of these issues. 

 

Data Acquisition. 

 Non-direct measurements include data from previous studies, information 

gathered about the facility, maps and GPS to determine sampling locations, etc. 

The water  staff  will determine when and how previously collected data will be 

used, and will document the data quality objectives for their use. 

 

Data Management.  

For each sampling event, the "Sampling Checklist" must be completely filled 

out.  Field logbooks and data sheets, photos, maps, and GPS location data as 

well as field sample labels and "Chain-of-Custody" or "Transmission Forms" 

will be used as required to document sampling and inspection activities. Field 

duplicates will be identified as such only in the checklist, field logbook or in field 

data sheets. For laboratory analyses, field duplicates will be assigned separate 

unique sample identifier numbers and will be submitted “blind” to the analytical 

laboratory. If possible, laboratory data will be transferred electronically to the lab 

quality manager to reduce transcription errors, to allow for graphing 

information, and to allow data to be stored in the data base. Final reports will be 

developed according to lab guidance documents. All reports, including those for 
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potential enforcement cases, will be completed within 10 days of the sampling 

event date, if possible. Validated laboratory results and interpretation (as 

applicable) will be appended. Photographs and other supporting data along with 

the final report will be used to determine permit, certification, authorization or 

other water quality compliance. All data generated during this project will be 

processed, stored, and distributed according to the lab  guidance documents.  

 

Data Verification. 

 The primary goal of verification is to document that applicable method and 

procedural requirements were met in the field sampling and laboratory analysis. 

Verification checks to see if the data were complete, if sampling and analysis 

matched the requirements, and if the "Standard Operating Procedures (SOPs)" 

were followed. Verification of data compiled for a sampling event is the 

responsibility of the water  staff. Verification should cover at least 5% of the 

data generated within the water monitoring activities each year. 

 

Data Validation.  

Data validation determines whether the data sets meet the requirements of 

the Quality Assurance Guidelines. That is, were the data results of the right type, 

quality, and quantity to support their intended use? Data validation also attempts 

to give reasons for sampling and analysis anomalies, and the effect that these 

anomalies have on the overall value of the data. All data generated will be 

validated in accordance with the QC/QA requirements specified in the methods 

and the technical specifications outlined in the lab manual. Raw field data will be 

maintained by the water  staff who collected it. Raw laboratory data will be 

maintained by the laboratory. The laboratory may archive the analytical data into 

the laboratory data management system. All data will be kept a minimum of 3 

years. 
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The summary of all laboratory analytical results will be reported to the water 

Quality manager. Data validation will be performed by the laboratory for all 

analyses prior to the release of data. All data will be validated according to the 

laboratory’s  SOPs. The rationale for any anomalies in the QC/QA of the 

laboratory data will be provided to the water staff with the data results. Completed 

"Chain-of-Custody" or "Transmission Forms "will be sent back from the 

laboratory to the water quality manager. Data will be qualified as necessary. 

Sampling may need to be repeated. Unacceptable data (i.e., data that do not meet 

the QA measurement criteria of precision, accuracy, representativeness, 

comparability and completeness, etc.) will not be used or if used, the problems 

with the data will be clearly noted in the final report. Any actions taken to correct 

QC/QA problems in sampling, sample handling, and analysis will be noted. The 

water staff will keep the record of any QC/QA issues and QC/QA corrective 

actions taken in the space provided in the "Sampling Checklist". The water  Quality 

manager  is responsible for reviewing field log notebooks and field data sheets for 

accuracy and completeness within 48 hours of each inspection, if possible. Water  

staff will calculate the Relative Percent Difference (RPD) between field duplicate 

samples to determine if QC/QA objectives for field precision have been met. 

Sample results provided to the water staff by the laboratory, after these 

data have been verified and validated by the laboratory Quality manager, will 

become part of the permanent file for each facility or project. Water staff will 

compare the sample information in the field log notebooks and/or data field 

sheets with the laboratory analytical results to ensure that no transcription errors 

have occurred, and to check the Relative Percent Difference (RFD) between 

duplicate samples sent “blind” to the laboratory. Laboratories calculate and 

report the RPD of analytical duplicate samples and report this information in 

the QC data sheets which accompany the data results. RPD's greater than the 

assigned limit will be noted. Water staff, along with Water quality manager will 

decide if any QC/QA corrective action will be taken if the RPDs exceed the 

criteria. If evidence of QC/QA non-compliance is observed with the data, 

additional sampling and analysis may be required. 
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Data Reconciliation. 

 All data and related information obtained during the monitoring services, 

such as the final report, data report package or inspection report, will be filed. 

Water staff will check the original  against the information obtained and 

determine if the data  meet the original intent. If there are discrepancies, these 

will be addressed before the next sampling event. 

 

Data Assessment/Oversight. 

 An internal assessment of water monitoring activities will be performed 

annually. An audits of field activities and/or laboratory activities on at least 5% 

of the water monitoring activities. Results of such assessments or audits will be 

reported to water Quality Manager with recommendations for QC/QA 

improvements.  

 

Quality Control Requirements: 

Quality Control measures in the field include but are not limited to: 

• Proper cleaning of sample containers and sampling equipment, 

• Maintenance, cleaning and calibration of field equipment/ kits per the 

manufacturer’s 

and/or laboratory’s specifications, 

• Use of chemical reagents and standard reference materials prior to expiration 

dates, 

• Proper field sample collection and analysis techniques, 

• Correct sample labeling and data entry, 

• Proper sample handling and shipping or transport techniques, 

• One field duplicate per set of 10 samples (minimum of 1). 
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Quality Control in laboratories includes the following: 

• Laboratory instrumentation calibrated with the analytical procedure, 

• Laboratory instrumentation maintained in accordance with the instrument 

manufacturer’s specifications. 

• Method Blanks, Matrix spike/matrix spike duplicates, sample duplicates, etc.  

• Laboratory data verification and validation prior to sending data results. 

A water  staff member  shall perform the field data verification and validation, 

and reviews the laboratory reports. The water  staff reviews these data to ensure 

that the required QC/QA measurement criteria have been met.  

 

Equipment Testing, Inspection and Maintenance: 

Water staff in each  lab will ensure that instruments and kits are in good 

working order. Prior to a sampling event, all sampling instruments and 

equipment will be tested and inspected in accordance with manufacturers’ 

specifications. All standard reference materials and kit chemicals will be 

inspected to ensure that expiration dates have not been exceeded. For each 

sampling event, a water staff  will document on the  Checklist  that required 

testing, inspection and maintenance have been performed. 
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Annex (4) 

 

Water Sampling 

 

Sampling Plan Checklist: 

Sampling Plan Checklist is a summary of site-specific sampling and analysis 

requirements of a sampling event. The QC/QA information includes sampling 

methods, sample containers, holding times, and approved analytical methods. 

The site-specific Sampling Plan Checklist contains: 

• Site information such as facility or project name, address, water body, 

latitude/longitude, file number, permit number (if applicable), contact person, 

contact person’s phone number and/or email address, 

• Sampling date/s and sampling location/s such as the effluent or river reach, 

• Name/s of the EEAA staff setting up and conducting the monitoring 

activities, reviewing data and preparing reports, 

• The list of parameters that will be sampled for and analyzed in the field and 

those that the laboratory will perform, 

• List of QC/QA measures such as duplicate samples, blind samples, etc., 

• QC/QA problems encountered in the field and/or laboratory and any 

QC/QA corrective actions taken, 

• Water  staff member responsible for the sampling event - signature and date. 

Whenever samples are collected and/or analyzed in the field, the water staff 

member fills out the site-specific  'Sampling  Checklist" for each sampling 

event. As much of the Checklist as possible is filled out prior to the event. 
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Items that may be known prior to sampling are the facility name, sampling 

dates and locations, parameters, subcontracted laboratory, etc. Because a 

sampling event involves unknowns, the Sampling Plan Checklist is taken into 

the field and filled out as necessary. Items which are required to be completed 

in the field include: 

• Any new sampling locations 

• Any new parameters 

• QC/QA problems identified in the field such as malfunctioning 

equipment, broken vials, etc., as well as QC/QA corrective actions taken, 

• Any changes or departures from the QC/QA protocols described in this 

manual, such as using non EPA-approved methods as well as the rationale 

for these changes or departures. 

In summary, the site-specific Sampling Plan Checklist must include: 

• Name of the facility, project or event, 

• Physical location (GPS) and address if applicable, 

• Folder names, if applicable, 

• Site contact person, phone number, email address, if applicable, 

• Name of  water staff person(s), 

• Sampling date/s and sampling locations, 

• Parameters to be sampled or analyzed, 

• List of QC/QA measures such as duplicate samples, blind samples, etc., 

• Field or lab QC/QA problems identified and QC/QAC corrective actions 

taken, 

• Name of  data reviewer/s 

• Dated signature of water staff member responsible for sampling event. 
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Representativeness of Samples .When water samples are taken in 

response to water pollution complaints, care should be taken to ensure the 

sampling sites are representative of the pollution event; e.g., at the pollution site, 

and above and below it. When a sample is  taken at a wastewater facility 

discharge line, a volume of water equal to at least ten times the volume of the 

sample discharge line will first be discharged into a bucket or similar container, 

to clear the line of standing water and possible contamination. Since many 

wastewater treatment facilities do not have a discharge line faucet, it is 

acceptable to take the sample from the last effluent chamber, while taking 

precautions to avoid sample contamination. 

Grab Sample. Grab samples consist of either a single sample or individual 

samples collected over a period of fifteen minutes or less. The quantity collected 

is determined by the type and number of analytical parameters. Grab sampling is 

useful when the waste stream is not continuous, such as the cases of batch 

discharges and intermittent flows. Grab sampling may also be appropriate when 

the characteristics of the waste stream are known to be constant through time. 

Samples for certain parameters are required to be collected as grab samples 

.Grab samples are most often collected manually. Grab samples are generally 

authoritative in nature. Sample bottles will be filled sequentially, normally being 

filled to the shoulder of the bottle, leaving a small space for expansion and 

mixing.  

Composite Sample.  Samples will be composited directly into the sample 

bottles and collected sequentially. Between composite aliquots, bottles will be  

kept in a cooler with ice, to reach and maintain a sample temperature of 4 ± 

2°C. The time of the initial portion of the composite, composite intervals, and 

the final compositing time will be noted in the field logbook or data sheets. The 

sample time listed on the "Chain-of- Custody" or "Transmission Form" and the 

sample bottle will be the time of the final sample composite  portion. . Four 

types of composite samples are listed below: 
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          1. Time Composite (TC). A sample comprised of a varying number of 

discrete samples (aliquots) collected at equal time intervals during 

thecompositing period. The TC sample is typically used to sample wastewater or 

streams. 

          2. Flow Proportioned Composite (FPC). A sample collected 

proportional to the flow during the compositing period by either a time-

varying/constant volume (TVCV) or time constant/varying volume (TCVV) 

method. The TVCV method is typically used with automatic samplers that are 

paced by a flow meter. The TCVV method is a manual method that individually 

proportions a series of discretely collected aliquots. The FPC is typically used 

when sampling wastewater. 

         3. Areal Composite. This is a sample composited from individual, equal 

aliquots collected on an areal or horizontal cross-sectional basis. Each aliquot is 

collected in an identical manner. An example is a sediment sample composited 

from quarter-points of a stream. 

             4. Vertical Composite. It is a sample composited from individual, 

equal aliquots collected from a vertical cross section. Each aliquot is collected in 

an identical manner. Examples include vertical profiles in lakes and estuaries. 

Quality Control Sample. This is a collected sample during field studies for 

various purposes which include the isolation of site effects (control samples), 

define background conditions (background sample), or evaluate field/laboratory 

variability (spikes and blanks, trip blanks, duplicate, split samples). The 

definitions for specific quality control samples are listed below. 

Control Sample. It is a discrete grab sample collected to isolate a source of 

contamination. Isolation of a source may require the collection of both an 

upstream sample at a location where the medium being studied is unaffected by 

the site being studied, and a downstream control which could be affected by 

contaminants contributed from the site under study. 
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Background Sample. It is a sample (usually a grab sample) collected from 

an area, water body, or site similar to the one being studied, but located in an 

area known or thought to be free from pollutants of concern. 

Duplicate Sample. It is two or more samples collected from a common 

source. The purpose of a duplicate sample is to estimate the variability of a given 

characteristic or contaminant associated with a population. 

Trip Blank. It is a sample which is prepared prior to the sampling event in 

the actual container and is stored with the investigative samples throughout the 

sampling event. They are then packaged for shipment with the other samples 

and submitted for analysis. At no time after their preparation are trip blanks to 

be opened before they reach the laboratory. Trip blanks are used to determine if 

samples were contaminated during storage and/or transportation back to the 

laboratory (a measure of sample handling variability resulting in positive bias in 

contaminant concentration). If samples are to be shipped, trip blanks are to be 

provided with each shipment but not for each cooler. 

Equipment Field Blank. It is a sample collected using analyte-free water 

which has been run over/through sample collection equipment. These samples 

are used to determine if contaminants have been introduced by contact of the 

sample medium with sampling equipment. Equipment field blanks are often 

associated with collecting rinse blanks of equipment that has been field cleaned. 

An example is a purified water chlorophyll a blank which is subjected to the 

chlorophyll filtering process. 

Field Blank. It is a sample that is prepared in the field to evaluate the 

potential for contamination of a sample by site contaminants from a source not 

associated with the sample collected (for example air-borne dust or vapors 

which could contaminate an organics and/or metals sample). Purified organic-

free water is taken to the field in sealed containers or generated on-site. The 

water is poured into the appropriate sample containers at pre-designated 

locations at the site. Field blanks should be collected in dusty environments 

and/or from areas where volatile organic contamination is present in the 
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atmosphere and originating from a source other than the source being sampled. 

Samples will be listed as “composite” or “grab” on the "Chain-of- Custody" or 

"Transmission Form" and in field logbook or field data sheets. 

 

Sample Containers and Equipment: 

All sampling equipment and sampling containers must be certified clean by the 

laboratory providing them, or cleaned according to the manufacturer's 

equipment specifications or the analytical laboratory. Bottles supplied by a 

laboratory are pre-cleaned and must never be rinsed, and will be filled only once 

with sample. All previously used sampling equipment must be properly 

decontaminated before sampling and between sampling locations to prevent 

introduction of cross-contamination. Washwater and rinsate solutions must be 

collected in appropriate containers and disposed of properly in accordance with 

federal, state, and local regulations. Individual sample containers will be placed 

immediately into a cooler containing ice, to reach and maintain a sample 

temperature of 4 ± 2°C. All samples will be collected and transported to the 

analytical laboratory with proper sample custody and/or transmission 

documentation. 

 

Sampling of Water: 

Because stream waters are usually well mixed vertically, subsurface sampling at a 

convenient depth is adequate for collection of representative samples at a given 

point. Subsurface samples are taken within the upper meter or may be a 

composite of two or more strata. The sampler should take into account thermal 

stratification due to discharges or tributaries when the sampling plan is being 

developed. 

 



85 

 

Lakes, Ponds, Reservoirs. In shallow waters (2 to 3 m), samples shall be 

collected at 0.5 to 1 m. In deeper water, samples should be collected at regular 

depth intervals. 

Ground Water Wells. Only grab samples may be obtained. The well should 

be purged of at least three casing volumes of water before sample collection, and 

the purged well should be allowed sufficient time to equilibrate and fines to 

settle. If a bailer is used, it should be slowly lowered and raised to minimize 

disturbances. Samples should be taken as close as possible to the water level, 

unless analysis indicates that contamination is at a different depth. An 

equipment blank, a portion of rinsate, should be collected into a separate 

container and analyzed along with the other groundwater samples. Bailing 

strings and wires and other disposable sampling tools must be properly disposed 

of after use at each well.  

Wastewater Discharge. A "representative sample" is often defined as a 

sample that reflects one or more characteristics of the population being sampled. 

For example, the characteristic which is desired to be reflected by the sample 

may be the average, minimum, or maximum concentration of a constituent of 

concern. Ultimately a representative sample is defined by the study objectives. 

Stratification and Heterogeneous Wastes Environmental media, as well as waste 

matrices, may be stratified, i.e., different portions of the population, which may 

be separated temporally or spatially, may have similar characteristics or 

properties which are different from adjacent portions of the population. 

Sampling Procedures:The water staff collecting samples should wear 

disposable gloves and safety eyewear if needed, and observe precautions while 

collecting samples, remaining aware of the potential chemical and biological 

hazards present. The water staff collecting samples will take care not to touch 

the insides of bottles or lids/caps during sampling. 
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Sample Custody Procedures: 

Samples will be kept in the custody of the water staff. "Chain-of-Custody" 

or "Transmission Forms" will accompany all samples to subcontracted 

laboratories. Custody seals will be placed on shipping containers if the water 

staff decides seals are necessary. 

 

Shipping Requirements: 

Packaging, marking, labeling, and shipping of samples will be carried out. 

Staff should receive the necessary training for shipping samples. Holding time 

limitations will be considered when decisions are made regarding sampling and 

shipping time. 
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Annex (5) 

Common Types of Quality Control Samples Used 

in Water-Quality Monitoring  

Type Description Purpose Alternative Comments 

Replicae 

samples  

Multiple samples are 

collected from the 

environment at the 

same time and place, 

using the same 

method.  

 

Evaluate the 

variability in 

sampling and 

analysis processes.  

No other good 

way to estimate 

the reproducibility 

of environmental 

sampling.  

Estimate sampling 

process variability, 

by using in 

conjunction with 

split samples 

Split samples One sample 

collected from the 

environment is 

divided into two 

or more equivalent 

parts. May be 

done in field or at 

lab.  

Evaluate 

analysis 

variability, if 

sent to the 

same lab. 

Evaluate 

interlaboratory 

bias if sent to 

different 

laboratories.  

Many other ways 

of determining 

laboratory 

variability or 

interlab bias are 

possible. This 

method has the 

advantage of 

being matrix-

specific. 

Sample-splitting 

process may not 

produce exact 

replicates. Also, 

splitting 

procedure may 

introduce 

contamination, 

or allow loss of 

analyte through 

volatilization or 

sorption.   

Spiked 

samples  

Measured amounts 

of analytes are 

added to known 

volumes of 

sample. Analyses 

are compared to 

those of unspiked 

sample, identically 

treated. 

  

Evaluate 

recovery of the 

analyte(s) from 

the specific 

sample matrix 

by the analytical 

method.  

Laboratories 

usually have 

recovery data 

for normal 

sample 

matrices. 

Spikes are 

useful for 

unusual 

matrices.  

Recovery of 

spikes may not 

accurately 

represent 

recovery of 

native materials.  
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Surrogate-

spiked 

samples 

Measured amounts 

of surrogate 

compounds are 

added to known 

volume of sample.  

Evaluate the 

recovery of 

analytes by 

monitoring 

recovery of a 

chemically 

similar 

compound. 

Analyte spike 

provides 

similar data, 

but requires to 

analyses.  

Typically used 

with multi-

analyte organic 

methods.  

Synthetic 

samples  

A known 

concentration of 

analyte(s) is added 

to a matrix 

(commonly source 

water; occasionally 

a synthetic matrix  

such as seawater).  

Document the 

bias of a 

laboratory’s 

analyses.  

Reference 

samples, spiked 

samples may 

also be used to 

test bias.  

Unless a 

synthetic matrix 

is created, 

results do not 

take matrix 

effects on bias 

into account and 

therefore tend 

to give 

optimistic 

results.  

Reference 

samples  

An actual 

environmental 

sample in which 

the “true” 

concentration of 

analytes is known, 

through multiple 

analyses by 

multiple 

laboratories, using 

multiple methods. 

Document the 

bias of a 

laboratory’s 

analysis. 

Synthetic 

samples, spiked 

samples may 

also be used to 

test bias. 

Reference 

samples 

provide an 

absolute 

standard, not 

prepared by 

the user.  

Matrix-specific 

reference 

materials may be 

difficult or 

impossible to 

obtain. Non-

matrix specific 

reference 

samples may 

provide 

misleading 

results. 

Reference 

samples are used 

sparingly 

because they are 

expensive.  
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Annex (6) 

Data Quality Objectives (Quality Indicators) 

 

Parameter 

EPA-

Approved 

Method 

Method 

Detection 

Limit 

Minimum 

Reporting 

Limit 

(mg/L) 

Accuracy 

(% Rec.) 

Precisi

on 

(RPD) 

Completeness Preservation Volume 
Containe

r 

Holding 

Time 

Bacteria, 

(total fecal 

coliform) 

SM9221 or 

9222 

1 FC/100 

ml 
1 FC/100 ml NA NA 85-100% Na2S2O3

a 100 ml 
Sterile 

plastic 
6 Hours 

Biological 

Oxygen 

Demand 

(BOD5) 

EPA405.1 or 

SM5210B 
2 mg/L 2 mg/L 80-120 <30% 85-100% 4ºC 1L Plastic 48 Hours 

Chemical 

Oxygen 

Demand 

(COD) 

EPA 410 or 

SM5220 

Lab 

Control 

Chart 

5 mg/L 85-115 <20% 85-100% 

Analyze 

immediately or 

add H2SO4 to 

pH <2 

125 ml Plastic 28 days 

Chlorine, 

Total residual 

EPA330.1-

330.5 or 

SM4500 

0.1 mg/L 0.1 mg/L NA <30% 85-100% N/A NA NA 
Do in the 

field 

Dissolved 

Oxygen 

EPA 360.2 

or SM4500 
0.05 mg/L 0.05 mg/L 85-115 <30% 85-100% N/A 300 ml Plastic 

Do in the 

field 
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Parameter 

EPA-

Approved 

Method 

Method 

Detection 

Limit 

Minimum 

Reporting 

Limit 

(mg/L) 

Accuracy 

(% Rec.) 

Precisi

on 

(RPD) 

Completeness Preservation Volume 
Containe

r 

Holding 

Time 

Total 

Nitrogen 

(ammonia, 

nitrate, nitrite, 

TKN) 

SM 4500 or 

EPA350 

series 

0.06 mg/L 0.06 mg/L 70-130 <30% 85-100% 

Analyze 

immediately or 

add H2SO4 to 

pH <2 Cool to 

4ºC 

500 ml 
Plastic or 

Glass 
28 days 

pH 

EPA150.1 

0.1 

standard 

units 

0.1 standard 

units 

0.1 pH 

units 

0.1 pH 

units 
85-100% N/A NA NA 

Do in the 

field 

Total 

Phosphate or 

o-Phosphate 

EPA 365 

series or 

SM4500 

0.01 mg/L 0.01 mg/L 70-130% <30% 85-100% 

Analyze 

immediately or 

add H2SO4 to 

pH <2 Cool to 

4ºC 

100 ml 
Plastic or 

Glass 
48 hours 

Specific 

Conductance  

EPA120.1 or 

SM2510B 

0.07 

uS/cm 

0.07 uS/cm 85-115% 10% 85-100% NA N/A Plastic, 

glass 

Do in the 

field 

Total Organic 

Carbon 

EPA 415.1 

or SM5310 

1 mg/L 1 mg/L 85-115% <20% 85-100% Cool to 4ºC, 

add HCl, 

H2SO4 or 

H3PO4 to 

<pH2 

125 ml Amber 

Glass 

28 days 

Turbidity  EPA180.1 or 

SM2130B 

01. NTUs 01. NTUs 85-115% <20% 85-100% Cool to 4ºC 100 ml Plastic or 

Glass 

48 h. or 

do in the 

field 
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Parameter 

EPA-

Approved 

Method 

Method 

Detection 

Limit 

Minimum 

Reporting 

Limit 

(mg/L) 

Accuracy 

(% Rec.) 

Precisi

on 

(RPD) 

Completeness Preservation Volume 
Containe

r 

Holding 

Time 

Temperature 

ºC 

EPA170.1 or 

SM2550B 

0.1 ºC 0.1 ºC 90-110% <10% 85-100% N/A N/A N/A Analyze 

in field 

Total 

Suspended 

Solids  

EPA 160 

series or 

SM2540 

0.2 mg/L 4 mg/L 85-115% <20% 85-100% Cool 4ºC 1 L Plastic or 

glass 

7 days 

Total 

Settleable 

Solids 

EPA 160.5 

or SM2540 

0.2 

ml/L/hr 

0.2 ml/L/hr 85-115% <20% 85-100% Cool 4ºC 1 L Imhoff 

cone 

Analyze 

as soon 

as 

possible 

Total 

Recoverable 

Metals 

EPA 200 

series or SM 

3100 series  

See 

specific 

metal 

See specific 

metal 

See specific 

metal 

<20% 85-100% Add HNO3 to 

<pH 2 except 

for Hg and Cr 

VI 

100 ml Plastic  28 days 

Volatile 

Organic 

Compounds 

(VOCs) 

SM 8260B or 

6400 

See 

specific 

VOC 

See specific 

VOC 

See specific 

VOC 

<20% 85-100% Na2S2O3 to 

pH<2 

40 ml Special 

40 ml 

glass vial 

14 days 

 



92 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 سابعال الملحق

Annex 7     

 

 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



93 

 

Annex (7) 

 

Common Types of Quality Control Blank 

Samples Used in Water-Quality 

Monitoring}Type Description Purpose Alternative Comments 

Source water blank A portion of 

the water that 

is used as the 

source of all 

blanks, and as 

the matrix for 

all QC 

samples, is 

analyzed.  

Document 

that the 

source water 

is free of 

contamination

.  

Buy certified 

source water 

from the 

laboratory or a 

commercial 

supplier, and 

accept their 

analysis. Use 

water from a 

deionizer in the 

field laboratory  

Field-lab 

deionizers may be 

a significant 

source of 

contamination, 

and should be 

monitored with 

conductance 

meters, using a 

safe cutoff value. 

The value chosen 

will depend on 

the detection 

limit of the 

analyses being 

performed. 

Field blank Source water 

in taken to 

the sampling 

site and, as 

nearly as 

possible 

sampled, 

preserved, 

and bottled in 

the same way 

as the 

environmenta

l samples.  

Document 

that the field 

sample 

handling 

process is not 

introducing 

contamination

.  

No reasonable 

alternative. 

Necessary for all 

but the roughest 

reconnaissance 

studies.   

If contamination 

is found in the 

analysis of the 

field blank, it 

gives no 

indication of the 

source, only that 

it has occurred. 

Also, it is often 

not possible to 

sample the source 

water exactly the 

same way as the 

environmental. 
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Monitoring}Type Description Purpose Alternative Comments 

Ambient 

atmosphere blank 

A sample 

container of 

source water 

is exposed to 

the 

atmosphere at 

the sampling 

site for the 

same amount 

of time 

required to 

handle a 

sample.  

Document 

that the 

atmosphere of 

the sampling 

site is not 

introducing 

contamination

.  

Test the 

atmosphere for 

analytes to be 

determined in 

the samples.  

Especially 

important for 

relatively “clean” 

ground water 

samples collected 

in surface 

environments 

that are highly 

contaminated, 

either by volatile 

constituents or 

air borne 

particulates.  

Equipment blank A source 

water sample 

is passed 

through the 

sampling, 

splitting, or 

filtration 

equipment, 

then bottled 

and preserved 

like a sample 

and sent to 

the lab. 

Document 

that the 

sampling 

equipment is 

not 

introducing 

contamination

.  

Super-clean the 

equipment 

before coming 

to the field, seal 

it in a protective 

container, and 

use it only once 

per trip, to 

ensure that no 

contamination is 

introduced. 

Separate blanks 

for sampler, 

splitter, pump, 

filter, etc., may be 

used to identify 

individual sources 

of contamination. 

Analyze total 

equipment blank 

first. If it is blank, 

no further tests 

needed.  

Preservation blank A source 

water sample 

that has been 

preserved 

exactly as the 

environmenta

l samples, is 

analyzed. 

Document 

that the 

preservative, 

and the act of 

adding it to 

the sample, is 

not 

introducing 

contamination

.  

Use pretested 

preservative 

supplied by the 

lab, and assume 

that the 

operation of 

introducing 

preservative in 

the field isn’t 

causing 

contamination.  

If preservation 

blanks show no 

contamination, 

there is no need 

to analyze 

separate source 

blanks.  
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Common Types of Quality Control Blank Samples 

Used in Water-Quality Monitoring (Continued) 

 

Type Description Purpose Alternative Comments 

Trip blank A sample of 

source water, 

preserved and 

contained 

identically to the 

samples, is 

shipped with 

environmental 

samples. 

Document 

that 

contaminants 

are not 

introduced 

during 

shipping.  

Detect 

contamination 

during shipping, 

from atmospheric 

or container/ 

closure sources, 

or from other 

samples. 

Most necessary 

when volatile 

analytes will be 

determined. 

Cross 

contamination 

may occur 

between “clean” 

and “loaded” 

samples shipped 

together. 

Laboratory 

blank 

A source of 

water sample is 

prepared at the 

laboratory, and 

analyzed along 

with the 

environmental 

samples. 

Document 

that 

contamination 

has not 

occurred 

during lab 

storage, 

subsampling, 

and analysis 

If the blank 

shows no 

contamination 

throughout the 

entire sampling 

and analysis 

process, the 

absence of 

contamination in 

both field and lab 

is documented, 

and separate lab 

blanks are 

unnecessary. 

If the field blank 

shows 

contamination, 

the laboratory 

blank helps 

identify its 

source as being 

in the field or in 

the laboratory. 
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انًؼايم انًزكشيح    -تزنايج تذرية انؼايهين تانشزكاخ انتاتؼح نهشزكح انماتضح نًياه انشزب ً انصزف انصحَ

  شربال فى مجال مياه التدريبيت  خطت التدريس للدورة

1 
 

 

 الهحخَيبح

شرة الطرق الليبشيج لجهغ ػيىبح هيبث الىظرث ػبهج ػمِ الترىبهج الخدريتِ  :لاأَ

 

 اهِدف اهؾبى هودّرث اهخدريتيج .1

 اهيجيّؽج اهيشخِدفج .2

 ؽدد اهيخدرتيً .3

 يٌِجيج اهخدرية .4

 يشبؽداح اهخدرية .5

 كبئيج اهدّراح اهخدريتيج .6

 ينبً اهخدرية ّ عريلج اهجوّس تجوشبح اهخدرية .7

 

شرة الطرق الليبشيج لجهغ ػيىبح هيبي الطج الخدريس تبلدَرث الخدريتيج خ :ثبىيب

 أُداف اهدّرث .1

 يّظّؽبح اهدّرث .2

 يدث اهدّرث .3

 اهترٌبيج اهزيٌٓ هودّرث .4



انًؼايم انًزكشيح    -تزنايج تذرية انؼايهين تانشزكاخ انتاتؼح نهشزكح انماتضح نًياه انشزب ً انصزف انصحَ

  شربال فى مجال مياه التدريبيت  خطت التدريس للدورة

2 
 

 

شرة الطرق الليبشيج لجهغ ػيىبح هيبي الُ الترىبهج الخدريتِ لىظرث ػبهج ع: أَلا

 الخدريتيج ثالٍدف الؼبن لمدَر .1

اهٓ يدعبح  اهييبث اهخبى ؽرفج ينٌّبخِب ّعتيؾخِب كتل دخّلهى شرةالخختبراح ييبٍ ا

 اهييبث هوشرة ّفبؽويجّنذهم تؾد يؾبهجخِب ُّ اهّشيوج هوخدلق يً ضلاديجاهيؾبهجج 

.  ؽيويج اهيؾبهجج

ّخزّيدُى تبهجديد يً  ييبث اهشرة ّخِدف اهدّرث اهٓ رفؼ نفبءث اهؾبيويً تيدعبح 

اختبػ اهعرق اهليبشيج ّذهم  شرةل خدبهيل ييبٍ الاهيؾوّيبح ّاهخترث ّاهيِبرث فٓ يجب

ّشّف خِخى اهدّرث تبهخرنيز ؽوٓ خّظيخ اهعرق  شرةفٓ جيؼ ّخلدير ينٌّبح ييبٍ ال

ؽيٌبح ضديدج ييذوج هٌّؽيج اهييبٍ ّؽوٓ ّالادخيبعبح اهلازى يراؽبخِب هودضّل ؽوٓ 

ّشٌضل فٓ اهٌِبيج  ّشيخى اشخؾراط اهعرق اهيخخوفج اهيينً اختبؽِب. اهضديدجاهٌخبئج 

اهٓ أٌشة اهعرق اهيينً اختبؽِب هخّديد عرق اخختبر اهييبٍ ؽوٓ يشخّْ اهيؾبيل 

 .  اهيرنزيج ّاهخٓ هِب دّر اشبشٓ فٓ ؽيويبح خلييى اداء يدعبح اهيؾبهجج

 

 الهجهَػج الهشخٍدفج .2

 شرنبح اهييبٍ اهخبتؾج هوشرنج اهلبتظجهييبث اهشرة فٓ  اهؾبيويً تبهيؾبيل اهيرنزيج

 .هييبٍ اهشرة ّاهضرف اهضدٓ

 

 ػدد الهخدرتيو .3

يً يخدرة  22 – 20 يب تيً اهدّرثنل ؽدد اهيخدرتيً اهيلدر هدظّر يتوغ 

. هوشرنبح اهخبتؾَ ّيخى خنرار اهدّراح أرتؼ يراح اهيؾبيل اهيرنزيج 

 



انًؼايم انًزكشيح    -تزنايج تذرية انؼايهين تانشزكاخ انتاتؼح نهشزكح انماتضح نًياه انشزب ً انصزف انصحَ

  شربال فى مجال مياه التدريبيت  خطت التدريس للدورة
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 هىٍجيج الخدرية .4

ضيل ؽوٓ ؽدث اشس ينًّ اهِدف اهرئيشٓ يٌِب خّ ثخؾخيد يٌِجيج اهخدرية تبهدّر

أذٌبء  يًنذهم ظيبً اهيشبرنج اهفؾبهج يً اهيخدرةيشر هويخدرة ّاهيؾوّيج تشِّهج ّ

اهخدرية يّظّؽبح اهدّرث ّايل هيدخّيبح ّاهخأند يً اهفِى اهمّجوشبح اهخدرية 

.  اهؾيوٓ ّاهشخضٓ ؽوٓ اهيّظّؽبح اهخٓ شخخٌبّهِب اهدّرث

: يينً خوخيص اهيٌِجيج اهيختؾج فييب يوّٓ ُذا

 اهيؾوّيبح أدددخّضيل تِدف  ذا اهخترث ةاهخٓ يوليِب اهيدر: حالهحبضرا 

ؽوٓ ضّرث ٌغريج ّؽيويج ّاهخأند يً اهخعتيق اهؾيوٓ تعريلج ضديدج ّؽوٓ 

ييب يينٌَ يً خلاشٓ الأخعبء اهخٓ يً اهيينً أً خوؾة دّرا أشبس يً اهفِى 

 .شرةتٌّؽيج ييبٍ الفٓ ضدج اهٌخبئج اهخٓ يخدضل ؽويِب ّاهخٓ خِخى 

 لشرائح اPower point : اهخٓ خؾرط أذٌبء اهشرح لإتراز اهٌلبع اهرئيشيج هنل

 هظيبً ّخذتيح اهيؾوّيج هدْ اهيخدرةيّظّػ فٓ خشوشل يٌعلٓ ّ

 اهيٌبكشبح خخيخ ُذث ّ ّيديرُب اهيدرة أّ اهيدبظر :الهىبكشبح الهفخَحج

إٌَ ا خّجتَ الأشئوج ّ اهدضّل ؽوٓ يؾوّيبح جديدث نىّ اهفرضج هختبدل الأراء

 إهٓ اهيخدرتيً ةيً اهيدر ث اهؾيويج ّاهٌغريجاهختريخى يً خلاهِب ٌلل اهيؾبرف ّ

 .دديذج هدْ اهيخدرتيًالضديدج أّ غير الّاضلاح هيفبُيى غير

 ؽرط اهيشبنل اهؾيويج اهخٓ يّاجِِب ُّٓ خفيد فٓ  :دراشج الحبلاح الَاكؼيج

تبلاشوّة  اهخغوة ؽويِباهيخدرتًّ أّ اهخٓ شّف يّاجٌِِّب فٓ ؽيوِى ّ أشبهية 

 .اهؾويٓ اهضديخ
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 تبشخخداى اهعرق شيخبح تضّرث فرديج هنل يخدرة ْ ّاهذ :الؼهمِ الخدرية

اهيخدرة هويؾوّيبح  يخ يًحّاهخعتيق اهصهظيبً اهفِى اهخبى  اهليبشيج اهدديذج

 .ُباهخٓ خى خدريس اهعرق اهؾيويجّ

 اهيخدرة اهيراجؼ اهؾوييج ء يخى إؽعب :الهراجغ الؼمهيج َ الكَداح َ الهَاصفبح

نذهم إهيِب هزيبدث اهخؾيق فٓ اهيجبل ّهرجّػ اهخٓ أؽخيد ؽويِب ّاهخٓ يينً ا

 شرةييبٍ الّيٌبكشج اهنّد اهخبص تخشغيل يدعبح يؾبهجج  الإشبرث

ّاهيؾيّل تِب فٓ يضر ّؽوٓ اهيشخّْ اهدّهٓ فٓ اهدبنيج  ّاهيّاضفبح اهدديذج

  .شرةال ييبٍيجبل 

 .َرث يخن خليين الحبضريو هو خلال اخختبر خحريرُ فِ هَاد الدَرثفِ ىٍبيج الد

 

 هشبػداح الخدرية .5

  جِبز ؽرط اهشرائخ (Power Point Projector) 

  شتّرث ّركيجأشتّرث تيظبء ّ 

 شبشبح ؽرط. 

 

 هكبو الخدرية َ طريلج الجمَس تجمشبح الخدرية .6

 اهنيتيّخر يٌَ جِبزيجوس اهيخدرتًّ ّفٓ يّاجِخِى اهيدبظر فٓ اهيٌخضف ّؽوٓ يى

ّشبشج اهؾرط ّؽوٓ يشبرٍ اهشتّرث اهتيظبء أّ  Power Pointهؾرط اهشرائخ 

اهشتّرث اهّركيج ّينًّ ّظؼ نل يً شبشج اهؾرط ّاهشتّرث تديد يشيخ تشِّهج 

.  اهرؤيج هجييؼ اهيخدرتيً



انًؼايم انًزكشيح    -تزنايج تذرية انؼايهين تانشزكاخ انتاتؼح نهشزكح انماتضح نًياه انشزب ً انصزف انصحَ

  شربال فى مجال مياه التدريبيت  خطت التدريس للدورة

5 
 

 

 رتيًيخرا هخشخّؽة اهيخد 7×  5ّخلدر اهيشبدج اهيعوّتج هلبؽج اهخدرية تيب لا يلل ؽً 

ّيوزى . ّاهيدرة هخشيخ تشِّهج درنج اهيدرة ّإينبٌيج ّضّهج لأيبنً جوّس اهيخدرتيً

. أً خخّفر تبهلبؽج الإظبءث اهلازيج ّاهخِّيج اهنبفيج ّالأجِزث اهضّخيج اهيٌبشتج
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ريتيج  الخد ثخطج الخدريس تبلدَر: ثبىيب

شرة الطرق الليبشيج فِ خجهيغ هيبي الدَرث  . أ

شؼد حشو . د.أ:            هحبضر

. خخن فيً الدَرث تبلهحطج الخِهشبػد هو ٌيئج الؼبهميو :    ػهميجخدريتبح 

أٌداف الدَرث -  1

: تٌِبيج اهدّرث فئً اهيشبرنيً شّف

  ٍييذوج هوّاكؼ اهفؾوٓ هوخدويل  اهشرةيجيؾًّ ؽيٌبح ييب. 

 يجيؾًّ ؽيٌبح خعبفيج ّيرنتج ّيشخيدث. 

 يخخبرًّ اهؾتّاح ّاهيّاد اهدبفغج اهيٌبشتج. 

 يجيؾًّ اهدجّى اهيٌبشتج ّاهنبفيج هوخدبهيل. 

 نيفيج خٌغيف اهؾتّاح تبهعرق اهشوييج عتلب هنل ٌّػ يً اهخدبهيل. 

 يؾرفًّ دّريج خجييؼ اهؾيٌبح ّالاّكبح اهيٌبشتج. 

 يؾرفًّ نيفيج اؽداد خلبرير خشوشل اهديبزث. 

  هليبس تؾط اهيؾبيير يذل اهركى الايدرّجيٌٓ دلويج اليؾرفًّ اهعرق اهليبشيج

 .ّاهخّضيل اهنِرتٓ ّدرجج اهدرارث ّالأنشجيً اهيذاة فٓ اهيدعبح

 شرةيؾدًّ خعع ظتع ّخأنيد جّدث جيؼ ّخدويل ؽيٌبح ييبٍ ال. 

 يؾرفًّ يؾبيرث أدِزث اهليبس ّاهجيؼ. 

 شرةيؾرفًّ اهيؾبيير اهيدويج ّاهدّهيج هٌّؽيج ييبٍ  ال. 

 ًّشرةاهيؾبيير اهفيزيبئيج ّاهنيييبئيج ّاهتيّهّجيج هخلييى ييبٍ ال يؾرف. 

 شرةيؾرفًّ عرق اؽداد اهخلبرير اهيخنبيوج ؽً جيؼ ّخدويل ييبٍ ال. 
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هَضَػبح الدَرث -  2

 اهيلديج ّشرح اهِدف يً اهدّرث. 

 أُداف عرق اهجيؼ. 

 عرق جيؼ اهؾيٌبح. 

 اٌّاػ اهؾتّاح اهيشخخديج فٓ جيؼ اهؾيٌبح. 

 شرةح خخزيً ؽيٌبح ييبٍ الدجى ّّق. 

 ظتع اهركى اهِيدرّجيٌٓ  –تبظبفج اهنييبّيبح  شرةدفغ ؽيٌبح ييبٍ ال– 

 .اهختريد

  شجلاح اهؾيٌبح –خنّيد اهؾيٌبح  –خلبرير خشوشل اهديبزث. 

 اهيؾبيير اهخٓ خلبس فٓ اهيدعبح. 

 دلاهج تؾط اهٌخبئج ّجّدث اهخدبهيل. 

 شرةح ييبٍ الترايج ظتع ّخأنيد جّدث جيؼ ّخدويل ؽيٌب. 

 شرةيضبدر الأخعبء فٓ جيؼ ّخدويل ؽيٌبح ييبٍ ال. 

 

هدث الدَرث -  3

ضتبدب  اهخبشؾجأيبى يخّاضوج ّ يتدأ اهؾيل يّييب يً اهشبؽج  خيشجخشخغرق اهدّرث يدث 

شبؽج هخٌبّل  ٌضفيخخووِب  يّييب شبؽبح   شتؾجتؾد اهغِر، أْ يدث  اهراتؾجدخٓ اهشبؽج 

. اهيشرّتبح ّاهغداء
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الترىبهج الزهىِ لمدَرث  4.أ

الهحخَُ الهَضَع الخَكيح الجمشج اليَن 

الأًل انيٌو 

إطتمثال ً تظجيم انًشاركين فَ انذًرج  9.30  –9جهظح الإفتتاح 

ًانمٌانين انًصزيح  شزبنٌػيح يياه ال 11.30-9.30 انجهظح الأًنَ
  انشزبانًؼاييز انًحهيح ًانذًنيح ننٌػيح يياه 

 ػَ نيز اننيم ًانًصارف نٌػيح يياج فز

 اطــــــــــــــــــــــتزاحــــــح 12.00-11.30اطتزاحح 

انشزب طزق تجًيغ ًحفظ يياه  2.30-12.00 انجهظح انثانيح
 أىذاف خطح جًغ انؼيناخ 

 أنٌاع انمياص 

انشزب يتطهثاخ انجٌدج نتجًيغ ًلياص يياه  4.00-2.30انجهظح انثانثح 
  انحجٌو  –حفظ انؼيناخ  –ياص دًريح انك –خطح انجًغ

 انؼثٌاخ
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الهحخَُ الهَضَع الخَكيح الجمشج اليَن 

انيٌو 

انثانَ 

 11.30-9.00 انجهظح انزاتؼح
انًظتنذاخ ًانظجلاخ ًانتماريز انخاصح تتجًيغ 

انشزب ًتحهيم يياه 

  طجلاخ تظهظم انحياسج ًجًغ انؼيناخ ًطهة انتحانيم

 ًنتائج انتحانيم ًانتماريز

اطــــــــــــــــــــــتزاحــــــح  12.00-11.30اطتزاحح 

انشزب نظاو انجٌدج انذاخهَ فَ تجًيغ ًتحهيم يياه  2.30-12.00 انجهظح انخايظح
  ػناصز ضثظ ًتأكيذ انجٌدج

  انشزب اػذاد خطح ضثظ ًتأكيذ جٌدج تجًيغ ًتحهيم يياه

 ًدلائم يؼانجتيا انشزباه نٌػيح يي انشزب تمييى نٌػيو يياه  4.00-2.30انجهظح انظادطح 

انيٌو 

انثانث 

 11.30-9.00 انجهظح انظاتؼح
تًارين ػهَ ضثظ ًتأكيذ جٌدج جًغ ًتحهيم يياه 

انشزب 

  نهتحانيم  انشزبتحضيز ػيناخ انغفم ًػيناخ يياه

 انكيًيائيح ًانفيشيائيح ًانثيٌنٌجيح

 جــــــتزاحــــــــــــــــــــــاص 12.00-11.30اطتزاحح 

 تمييى جٌدج اننتائج ًيصادر الأخطاء فَ انجًغ ًانتحهيم  انشزب يصادر انخطأ فَ تجًيغ ًتحهيم يياه  2.30-12.00 جهظح انثاينحال

 4.00-2.30 انجهظح انتاطؼح
 انشزبالاطار انؼاو نهطزق انًظتخذيح فَ تمييى يياه 

ًدلالاتيا 

  انًؼاييز انًظتخذيح فَ تمييى يياه انصزف ًدلانتيا ًطزق

 يؼهجح يياج انشزبلاطتفادج ينيا فَ يحطاخ ا
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الهحخَُ الهَضَع الخَكيح الجمشج اليَن 

انيٌو 

 انزاتغ

 انجهظح انؼاشزج
9.00-11.30 

 

تانطزق  انشزبتجارب ػًهيح ػهَ تجًيغ يياه 

انمياطيح 
  انشزباطتخذاو انطزق انيذًيح ًالاجيشج فَ جًغ يياه 

اطتزاحح  12.00-11.30اطتزاحح 

 2.30-12.00 انحاديح ػشزانجهظح 

درجح  –تجارب ػًهيح ػهَ تمذيز الأكظجين انًذاب 

انزلى انييذرًجينَ ًانتٌصيم   -انؼكارج –انحزارج 

انشزب نًياه انكيزتَ 

  اطتخذاو أجيشج انمياص ًانطزق انمياطيح نمياص تؼض

انشزب انًؼاييز نًياه 

 4.00-2.30 انجهظح انثانيح ػشز
فَ تشغيم ًضثظ اداء  اطتخذاو نتائج انتحانيم

انًحطاخ 

  اطتخذاو أجيشج انمياص ًانطزق انمياطيح نمياص تؼض

انشزب انًؼاييز نًياه 

انيٌو 

 انخايض

 انطزق انمياطيح فَ يؼايزج أجيشج انجًغ ًانمياص نشزب يؼايزج أجيشج جًغ ًلياص يياه ا 11.30-9.00 انجهظحانثانثح ػشز

 اطتزاحح 12.00-11.30اطتزاحح 

 انشزبنالشح ػايح ًحهٌل نًشاكم تجًيغ ًتحهيم يياه و 2.00 – 11.00 انزاتؼح ػشز انجهظح

 اختثار تحزيزٍ 5.30 – 3.00انجهظح انخايظح ػشز 
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مياة الشرب

(العينات والمعايير القياسية)

(.D.Sc)ســــــــــــــــــعــــــد الســــيد محمد حسن . د.أ

مدير المعمل المرجعى كلية العلوم جامعة عين شمس
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ْٗؿٜج ِٗٗاظهبح ِٜبٓ اٍضرة ٗاٍخضرٜـبح اٍِظرٜج
اٍخظبئط اٍـبِج ٍِٜبٓ اٍضرة

ٜخػَة اٍشِبش تبشخخداُ اٍِٜبٓ نٛ اٍضرة اٍخؤٌد ِّ خِبُ ظلاضٜخٖب ِّ 
ضٜد اٍَّٗ ٗاٍػـُ ٗاٍرائضج ٗخَٕٗب ِّ ٌبنج اٌٍِْٗبح اٍغبرث أٗ اٍشبِج 

.ٗغرٗرث نضظٖب تٌخٜرٍٜٗٗسٜبً ٌِٜٗرٗشٌٗتٜبً 
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تبلإغبنج ئٍٙ اٝتبر  )ْؼراً لأّ ِظدر ِٜبٓ اٍضرة اٍرئٜشٛ نٙ ِظر ٕٗ ْٖر اٍْٜل 
، ٌِب أّ اٍْٜل ٜشخيتل ٌل ُٜٗ اٌٍذٜر ِّ اٍِخَهبح اٝدِٜج  ( نٙ تـع اٍِْبػو

:  ٗاٍظْبؿٜج ٗاٍزراؿٜج ٍذًٍ ٗسة اٍخؤٌد ِّ خَٗ اٍِٜبٓ ِّ ٌل ِّ 
.  اٍػهَٜٜبح الأٍٜٗج –اٍهٜرٗشبح –اٌٍبئْبح اٍدىٜيج ٌبٍتٌخرٜب •
.  اٍـٌبرث اٍخٙ ٜإدٚ ٗسٗدٕب ئٍٙ خداخَٖب ِؾ اٍِػٖراح اٍِشخخدِج •
.  اٍـْبظر ٗاٍِٗاد كٜر اٍـغٜٗج اٍشبِج •
.  اٍِرٌتبح اٍـغٜٗج اٍخخَٜيٜج ِذل اٍِتٜداح ٗاٍِرٌتبح اٍِخػبٜرث •
.  اٍْٗاخز اٍذبْٜٗج اٍْبخسج ِّ اٍِـبٍسج تبٌٍَٗر ٍخهبؿَٔ ِؾ اٍِرٌتبح اٍـغٜٗج •
.  اٍِٗاد اٍِضـج •
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:اٍخضرٜـبح اٍِظرٜج اٍخبظج تخضدٜد ِٗاظهبح اٍِٜبٓ 
 

اٍِٜبٓ اٍخٙ خظرم ؿَٙ ْٖر اٍْٜل ٗنرٗؿهٔ ٗؿَهٙ اٍخهزاّ    •
: اٍسٗنٛ 

تضؤّ ضِبٜج ْٖر اٍْٜهل   1982نٙ شْٔ  48ظدر نٙ ِظر اٍيبّْٗ رىُ 
ٗاٍِسبرٚ اٍِبئٜج ِّ اٍخَٗد ٗؿدُ اٍخرخٜط تظرم أٜج ِخَهبح شبئَج 
ئٍٙ ْٖر اٍْٜل أٗ نرٗؿٔ أٗ اٍخرؽ ٗاٍِظبرم ٗاٍسْبتٜبح ٗخزاْبح اٍِٜبٓ 
اٍسٗنٜج ، ىتل ِػبتيخٖب ٍَِـبٜٜر اٍٗاردث تبٍلائضهج اٍخْهٜذٜهج ٍَيهبّْٗ    

.  1983ٍشْٔ  58ٗاٍظبدرث تيرار ٗزٜر اٍر٘ رىُ 
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ٜسة : " ؿَٙ أْٔ  1982ٍشْٔ  48ِّ اٍيبّْٗ  60ٗىد ْظح اٍِبدث . 
أّ ختيٙ ِسبرٚ اٍِٜبٓ اٍـذتج اٍخٙ ٜرخط تظرم اٍِخَهبح اٍظْبؿٜج 

اٍشبئَج اٍِـبٍسج ئٍٜٖب نٙ ضدٗد اٍِـبٜٜر ٗاٍِٗاظهبح اٍِتْٜج نٙ اٍسدٗل 
( " .  1)رىُ 

27.04.2010 Seite 6Seite 6

(1)سدٗل رىُ 
اٍِٗاظهبح ٗاٍِـبٜٜر اٍٗاسة خٗانرٕب نٙ اٍِخَهبح 

اٍظْبؿٜج اٍشبئَج اٍِـبٍسج ٍَظرم ؿَٙ اٍْٜل ٗنرٗؿٔ 
ٗاٍخزاّ اٍسٗنٛ
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(ِب ٍُ ٜذٌر كٜر ذًٍ)ٍخر /اٍِٗاظهبح ََِٜسراُالاخختبر
درسج 100لا ٜزٜد ؿَٙ اٍَّٗ

500ِسِٗؿج اٍِٗاد اٍظَتج
درسبح ِئٜٗج نٗو اٍِـخبد 5درسج اٍضرارث

5لا ٜيل ؿّ الأٌشسّٜ اٍذائة
8.5-7الأس الإٜدرٗسْٜٛ

6لا ٜزٜد ؿّ الأٌشسّٜ اٍضٜٗٚ اٍِِخط
10لا ٜزٜد ؿّ الأٌشسّٜ اٌٍِٜبٗٚ اٍِشخًَٖ

1لا ٜزٜد ؿّ ْٜخرٗسّٜ ؿغٗٚ
0.5لا ٜزٜد ؿّ ْضبدر

0.1لا خزٜد ؿّ ضضُٗ ٗزٜٗح
20ٗلا خيل ؿّ  150لا خزٜد ؿَٙ اٍيَٜٗج اٌٍَٜج

200لا خزٜد ؿّ ٌترٜخبح
0.001لا خزٜد ؿّ ِرٌتبح اٍزئتو

1لا ٜزٜد ؿّ ضدٜد

27.04.2010 Seite 8Seite 8

(ِب ٍُ ٜذٌر كٜر ذًٍ)ٍخر /اٍِٗاظهبح ََِٜسراُالاخختبر
0.5لا ٜزٜد ؿّ ِْسْٜز
1لا ٜزٜد ؿّ ْضبس
1لا ٜزٜد ؿّ (خبرظّٜ)زًْ 

0.5لا خزٜد ؿّ ِْؼهبح ظْبؿٜج
45لا خزٜد ؿّ ْخراح

0.5لا خزٜد ؿّ نَٗرٜداح 
0.02لا ٜزٜد ؿّ نْٜٗل
0.05لا ٜزٜد ؿّ زرْٜخ

0.01لا ٜزٜد ؿّ ٌبدُِٜٗ
0.05لا ٜزٜد ؿّ ٌرُٗ

0.01لا ٜزٜد ؿّ شٜبْٜد
0.05لا ٜزٜد ؿّ رظبط
0.01لا ٜزٜد ؿّ شَُْٜٜٗ
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: ِّ ْهس اٍيبّْٗ  61ٗضددح اٍِبدث 

ِـبٜٜر اٍخرخٜط تظرم اٍِخَهبح اٍظْبؿٜج اٍشبئَج اٍِـبٍسهج ئٍهٙ   " 
ِشػضبح اٍِٜبٓ اٍـذتج ٗخزاْبح اٍِٜبٓ اٍسٗنٜج اٍخهٙ ٗغهـخٖب ٗزارث   

(" . 2)اٍظضج ػتيبً ٍِب ٕٗ ِتّٜ نٙ اٍسدٗل رىُ 

27.04.2010 Seite 10Seite 10

: ِّ ْهس اٍيبّْٗ ؿَٙ أْٔ  62ْٗظح اٍِبدث 

ِّ ٕهذٓ اٍلائضهج ، أّ    60ٍٗزارث اٍرٚ ، ٗدّٗ ئخلال تؤضٌبُ اٍِبدث " 
ٗذًٍ نهٙ اٍضهبلاح    61خخسبٗز ؿّ تـع اٍِـبٜٜر اٍِضبر ئٍٜٖب تبٍِبدث 

اٍخٙ خيل نٜٖب ٌِٜج اٍِخَهبح اٍظْبؿٜج اٍشبئَج اٍِـبٍسج اٍخٙ ٜخُ ظرنٖب 
ئٍٙ ِشػضبح اٍِٜبٓ اٍـذتج ؿّ ِبئج ِخر ٌِـة نٙ اٍٜهُٗ ٜٗضهخرػ ئلا   

( " . 3)خزٜد ؿّ اٍضدٗد اٍِٗغضج نٙ اٍسدٗل رىُ 
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: ِّ ْهس اٍيبّْٗ ؿَٙ أْٔ  63ْٗظح اٍِبدث 

ٜسة ألا خٌّٗ اٍِخَهبح اٍظْبؿٜج اٍشبئَج اٍِـبٍسج ٗاٍخٙ ٜهرخط  " 
تظرنٖب ئٍٙ ِشػضبح اٍِٜبٓ اٍـذتهج ِخخَػهج تِخَههبح يدِٜهج أٗ     

." ضٜٗاْٜج 

27.04.2010 Seite 12Seite 12

اٍِٗاظهبح ٗاٍِـبٜٜر اٍٗاسة خٗانرٕب  (2)سدٗل رىُ 
نٙ اٍِخَهبح اٍظْبؿٜج اٍشبئَج اٍِـبٍسج ٍَظرم ؿَٙ 

ِشػضبح اٍِٜبٓ اٍـذتج ٗخزاْبح اٍِٜبٓ اٍسٗنٜج
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الاخختبر
اٍضد الأىظٙ ٍِـبٜٜر اٍِخَهبح اٍظْبؿٜج اٍشبئَج اٍِـبٍسج اٍخٙ ٜخُ 

ظرنٖب ؿَٙ

ْٖر اٍْٜل ِّ ضدٗد ِظر اٍسْٗتٜج  
ئٍٙ ىْبػر اٍدٍخب

نرؽ اٍْٜل ٗاٍرٜبضبح ٗاٍخرؽ 
ٗاٍسبتٜبح ٗخزاْبح اٍِٜبٓ اٍسٗنٜج

35ºُ35ºُدرسج اٍضرارث
9-96-6الأس الاٜدرٗسْٜٛ

خبٍٜج ِّ اٍِٗاد اٍَِْٗجخبٍٜج ِّ اٍِٗاد اٍَِْٗجاٍَّٗ
3020الأٌشسّٜ اٍضٜٗٚ اٍِِخط

4030(داٌٜرِٗبح)الأٌشسّٜ اٍِشخًَٖ ٌِٜٜبئٜبً 
1510(ترِْسبْبح)الأٌشسّٜ اٍِشخًَٖ ٌِٜٜبئٜبً 
1200800ِسِٗؽ اٍِٗاد اٍظَتج اٍذائتج

1100700رِبد اٍِٗاد اٍظَتج اٍذائتج
3030اٍِٗاد اٍـبٍيج

2020رِبد اٍِٗاد اٍـبٍيج
11اٌٍترٜخٜداح

55اٍزٜٗح ٗاٍضضُٗ ٗاٍراخْسبح
11اٍهٗشهبح كٜر اٍـغٗٚ

3030اٍْخراح
0.0020.001اٍهْٜٗل

0.50.5اٍهَٗرٜداح
11اٌٍَٗر اٍِختيٙ

27.04.2010 Seite 14Seite 14

(2)سدٗل رىُ " خبتؾ " 
اٍِٗاظهبح ٗاٍِـبٜٜر اٍٗاسة خٗانرٕب نٙ اٍِخَهبح اٍظْبؿٜج اٍشبئَج اٍِـبٍسج 

ٍَظرم ؿَٙ ِشػضبح اٍِٜبٓ اٍـذتج ٗخزاْبح اٍِٜبٓ اٍسٗنٜج
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الاخختبر

اٍضد الأىظٙ ٍِـبٜٜر اٍِخَهبح اٍظْبؿٜج اٍشبئَج اٍِـبٍسج اٍخٙ ٜخُ 
ظرنٖب ؿَٙ

ْٖر اٍْٜل ِّ ضدٗد ِظر اٍسْٗتٜج  
ئٍٙ ىْبػر اٍدٍخب

نرؽ اٍْٜل ٗاٍرٜبضبح ٗاٍخرؽ 
ٗاٍسْبتٜبح ٗخزاْبح اٍِٜبٓ 

اٍسٗنٜج
1لا ٜزٜد ؿّ 1لا ٜزٜد ؿّ : ِسِٗؽ اٍِـبدّ اٍذيَٜج 

0.0010.001اٍزئتو* 
0.050.05اٍرظبط* 
0.010.01اٌٍبدُِٜٗ* 
0.050.05اٍزرْٜخ* 
0.050.05اٌٍرُٗ شداشٛ اٍخٌبنإ* 
11اٍْضبس* 
0.10.1اٌٍْٜل* 
11اٍضدٜد* 
0.50.5اٍِْسْٜز

11اٍزًْ
0.050.05اٍهغج

0.050.05اٍِْؼهبح اٍظْبؿٜج
325002500شُ 100اٍـد الإضخِبٍٛ ٍَِسِٗؿج اٍيٍْٜٗٗج نٙ 
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الاخختبر

اٍضد الأىظٙ ٍِـبٜٜر اٍِخَهبح اٍظْبؿٜج اٍشبئَج اٍِـبٍسج اٍخٙ  
ٜخُ ظرنٖب ؿَٙ

ْٖر اٍْٜل ِّ ضدٗد ِظر  
اٍسْٗتٜج ئٍٙ ىْبػر اٍدٍخب

نرؽ اٍْٜل ٗاٍرٜبضبح ٗاٍخرؽ  
ٗاٍسْبتٜبح ٗخزاْبح اٍِٜبٓ  

اٍسٗنٜج
4030الأٌشسّٜ اٍضٜٗٚ اٍِِخط

6040(اٍداٌٜرِٗبح)الأٌشسّٜ اٍِشخًَٖ ٌِٜٜبئٜبً 
2015(اٍترِْسبْبح)الأٌشسّٜ اٍِشخًَٖ ٌِٜٜبئٜبً 

15001000ِسِٗؽ اٍِٗاد اٍظَتج
1000900رِبد اٍِٗاد اٍظَتج

4030اٍِٗاد اٍـبٍيج
1010اٍزٜٗح ٗاٍضضُٗ ٗاٍراخْسبح

4030اٍْخراح
0.0050.002اٍهْٜٗل

(3)سدٗل رىُ 
  100اٍِٗاظهبح ٗاٍِـبٜٜر اٍٗاسة خٗانرٕب نٙ اٍِخَهبح اٍشبئَج اٍِـبٍسج اٍخٙ خيل ؿّ 

ِٜٜٗبً ٍَظرم ؿَٙ ِشػضبح اٍِٜبٓ اٍـذتج 3ُ
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الاخختبر

اٍضد الأىظٙ ٍِـبٜٜر اٍِخَهبح اٍظْبؿٜج اٍشبئَج اٍِـبٍسج اٍخٙ  
ٜخُ ظرنٖب ؿَٙ

ْٖر اٍْٜل ِّ ضدٗد ِظر  
اٍسْٗتٜج ئٍٙ ىْبػر اٍدٍخب

نرؽ اٍْٜل ٗاٍرٜبضبح ٗاٍخرؽ  
ٗاٍسْبتٜبح ٗخزاْبح اٍِٜبٓ  

اٍسٗنٜج
4030الأٌشسّٜ اٍضٜٗٚ اٍِِخط

6040(اٍداٌٜرِٗبح)الأٌشسّٜ اٍِشخًَٖ ٌِٜٜبئٜبً 
2015(اٍترِْسبْبح)الأٌشسّٜ اٍِشخًَٖ ٌِٜٜبئٜبً 

15001000ِسِٗؽ اٍِٗاد اٍظَتج
1000900رِبد اٍِٗاد اٍظَتج

4030اٍِٗاد اٍـبٍيج
1010اٍزٜٗح ٗاٍضضُٗ ٗاٍراخْسبح

4030اٍْخراح
0.0050.002اٍهْٜٗل

(3)سدٗل رىُ 
  100اٍِٗاظهبح ٗاٍِـبٜٜر اٍٗاسة خٗانرٕب نٙ اٍِخَهبح اٍشبئَج اٍِـبٍسج اٍخٙ خيل ؿّ 

ِٜٜٗبً ٍَظرم ؿَٙ ِشػضبح اٍِٜبٓ اٍـذتج 3ُ

27.04.2010 Seite 18Seite 18

: ؿَٙ أْٔ  64ْٗظح اٍِبدث 
اٍِضهبر   1982ٍشهْٔ   48نٙ خػتٜو أضٌبُ أضٌبُ اٍيبّْٗ رىُ " 

ئٍٜٔ خشر٘ أضٌبُ اٍخضرٜـبح اٍِْؼِج ٍَِـبٜٜر اٍخبظج تبلإضـبؿبح 
ٗاٍِٗاد اٍِضـج ٍَخؤٌد ِّ ِػبتيج اٍِخَهبح اٍظْبؿٜج اٍشبئَج ٍٖب 

" . ىتل اٍخرخٜط تظرنٖب ؿَٙ ِشػضبح اٍِٜبٓ اٍـذتج 
: ؿَٙ أْٔ  65ْٗظح اٍِبدث 

ٜسة أّ خخٗانر نٙ ِٜبٓ اٍِظبرم ىتل رنـٖهب ئٍهٙ ِشهػضبح    " 
( " . 4)اٍِٜبٓ اٍـذتج اٍِـبٜٜر اٍِتْٜج نٙ اٍسدٗل رىُ 
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(4)رىُ سدٗل 
اٍِٗاظهبح ٗاٍِـبٜٜر اٍٗاسة خٗانرٕب نٙ ِٜبٓ اٍِظبرم  

ىتل ظرنٖب ئٍٙ ِشػضبح اٍِٜبٓ اٍـذتج

27.04.2010 Seite 20Seite 20

(ٍخر ِب ٍُ ٜذٌر كٜر ذًٍ/ََِٜسراُ)اٍِـبٜٜر الاخختبر
ٗضدث 100لا ٜزٜد ؿّ اٍَّٗ

500ِسِٗؽ اٍِٗاد اٍظَتج
ُ نٗو اٍِـخبد5ºدرسج اٍضرارث

درسج ؿَٙ اٍتبرد 2اٍرائضج
5لا ٜيل ؿّ الأٌشسّٜ اٍذائة

8.5ٗلا ٜزٜد ؿّ  7لا ٜيل ؿّ الأس الاٜدرٗسْٜٛ
10لا ٜزٜد ؿّ الأٌشسّٜ اٍضٜٗٚ اٍِِخط

15لا ٜزٜد ؿّ (داٌٜرِٗبح)الأٌشسّٜ اٌٍِٜٜبئٛ اٍِشخًَٖ 
6لا ٜزٜد ؿّ (ترِْسبْبح)الأٌشسّٜ اٌٍِٜٜبئٛ اٍِشخًَٖ 

0.5لا ٜزٜد ؿّ اٍْضبدر
1لا ٜزٜد ؿّ زٜٗح ٗضضُٗ
50ٗلا ٜيل ؿّ  200لا خزٜد ؿّ اٍيَٜٗج اٌٍَٜج

0.001لا ٜزٜد ؿّ ِرٌتبح اٍزئتو
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(ٍخر ِب ٍُ ٜذٌر كٜر ذًٍ/ََِٜسراُ)اٍِـبٜٜر الاخختبر

1لا ٜزٜد ؿّ ضدٜد

1.5لا ٜزٜد ؿّ ِْسْٜز

1لا ٜزٜد ؿّ ْضبس

1لا ٜزٜد ؿّ زًْ

0.5لا ٜزٜد ؿّ ِْؼهبح ظْبؿٜج

45لا ٜزٜد ؿّ ْخراح

0.5لا ٜزٜد ؿّ نَٗرٜداح

0.02لا ٜزٜد ؿّ نْٜٗل

0.05لا ٜزٜد ؿّ زرْٜخ

27.04.2010 Seite 22Seite 22

ٍخر ِب ٍُ ٜذٌر /ََِٜسراُ)اٍِـبٜٜر الاخختبر
(كٜر ذًٍ

0.01لا ٜزٜد ؿّ ٌبدُِٜٗ
0.01لا ٜزٜد ؿّ ٌرُٗ شداشٛ اٍخٌبنإ

0.01لا ٜزٜد ؿّ شٜبْٜد
0.5اٍخبّْٜ ٗاٍَسّْٜ

1نٗشهبح
ٍخر/سُ 1.5ٌَٗرٗنٗرُ–ِشخخَط ٌرتّٗ 

35000ش100ُ/ اٍـد الإضخِبٍٛ ٍَِسِٗؿج اٍيٍْٜٗٗج 
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:اٍِٜبٓ اٍِشخخدِج نٛ اٍضرة 

اٍِٗاظهبح   7/1/1975أظدرح اٍَسْج اٍـَٜب ٍَِٜبٓ تسَشج 
ٗاٍِـبٜٜر اٍٗاسة خٗانرٕب نٛ ِٜبٓ اٍضرة ، ذُ ظدر ىرار 

ذُ ظدر ِإخرا ىرار  1995ٍشْج  108ٗزٜر اٍظضج رىُ 
ٗاٍذٚ خغِّ    2007ٍشْج  458ٗزٜر اٍظضج رىُ 

ٌِب ٕٗ  )اٍِٗاظهبح ٗاٍِـبٜٜر اٍٗاسة خٗانرٕب نٛ ِٜبٓ اٍضرة 
( .5ِتّٜ تبٍسدٗل رىُ 

27.04.2010 Seite 24Seite 24

اٍضد الأىظٙ اٍِشِٗش تٔالاخخٜبر
ِـدُٗاٍَّٗ
ِيتٗلاٍػـُ

ِـدِٗجاٍرائضج
(NTU)ٗضدث  1اٍـٌبرث

8.5-6.5الأس الأٜدرٗسْٜٛ
ٍخر/َِسراُ 1000ُ  5 120الأِلاش اٍذائتج ؿْد 

ٍخر  /َِسُ 0.3اٍضدٜد
ٍخر  /َِسُ 0.4اٍِْسْٜز
ٍخر/َِسُ 2.0اٍْضبس

ٍخر/َِسُ 3.0اٍزًْ

(5)سدٗل رىُ 
2007ٍشْج  458ػتيب ٍَيرار  اٍِٗاظهبح ٗاٍِـبٜٜر اٍٗاسة خٗانرٕب نٛ اٍِٜبٓ اٍظبٍضج ٍَضرة
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اٍضد الأىظٙ اٍِشِٗش تٔالاخخٜبر
ٍخر/َِسُ 500( ٌرتْٗبح ٌبٍشُٜٗ)اٍـشر اٌٍَٛ 
ٍخر/َِسُ 350اٌٍبٍشُٜٗ

ٍخر/َِسُ 150اٍِبكْشُٜٗ
ٍخر/َِسُ 250اٌٍترٜخبح 
ٍخر/َِسُ 250اٌٍَٗرٜداح
ٍخر/َِسُ 200اٍظٗدُٜٗ
ٍخر/َِسُ 0.2الأٍُِْٜٗٗ

:ِٗاد كٜر ؿغٜٗج ذاح خؤذٜر ؿَٙ اٍظضج اٍـبِج 
ٍخر/َِسُ 0.7اٍتبرُٜٗ

اٍرظبط
اٍزرْٜخ

ٍخر/َِسُ 0.01
ٍخر/َِسُ 0.01

ٍخر/َِسُ 0.05اٍشٜبْٜد
ٍخر/َِسُ 0.003اٌٍبدُِٜٗ

ٍخر/َِسُ 0.01اٍشَُْٜٜٜٗ

(5)سدٗل رىُ خبتؾ 
ٍشْج   458ػتيب ٍَيرار  اٍِٗاظهبح ٗاٍِـبٜٜر اٍٗاسة خٗانرٕب نٛ اٍِٜبٓ اٍظبٍضج ٍَضرة

2007

27.04.2010 Seite 26Seite 26

اٍضد الأىظٙ اٍِشِٗش تٔالاخخٜبر
لتر/ملجم 0.001الزئبق

لتر/ملجم 0.05الكروم

لتر/ملجم 45النترات

لتر/ملجم 0.2النتريت

لتر/ملجم 0.5الأمونيوم 

لتر/ملجم 0.8الفلوريدات
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نوع الفحصم
طريقة القياس 

المتبعة
الحد الأقصى المسموح به

العد الكلى للبكترياأ
 pouredصب الأطباق 

plate method

 37عند درجة حرارة  3سم/خلية 50لا يزيد عن -

ساعة 24درجة مئوية لمدة 

 22 حرارة درجة عند 3سم1/ خلية 50 عن يزيد لا-

.ساعة 48 لمدة مئوية درجة

ب

أدلة التلوث

بكتيريا القولون الكلية 

Total Coliform

“MPN” أو“MF”

 فحصها يتم التى العينات من %95 تكون أن يجب-

  حتى القولون بكتيريا من تماما خالية العام خلال

.العينة من 3سم 100

 أكثر على العينات من عينة أى تحتوى ألا يجب كما-

 فى ذلك يتكرر الا على 3سم 100/خلية 2 من

 .المصدر نفس من متتاليتان عينتان

باسيل القولون "بكتريا القولون البرازية 

"النموذجى

 القولون باسيل من خالية العينات تكون أن يجب-

.النموذجى

:المعايير الميكروبيولوجية: رابعا

27.04.2010 Seite 28Seite 28

نوع الفحصم
طريقة القياس 

المتبعة
الحد الأقصى المسموح به

الفحص البيولوجىج

عند فحص عينات المياه  

للطحالب

 ويتم لتر/ميكروجرام  عن الميكروسستين نسبة يزيد الا يجب -

 للطحالب مفاجئ نمو ظهور حالة فى التحليل هذا اجراء

Blue المزرقة الخضراء Green Alage أعداد وجود أو 

.منها عالية

عند فحص عينات المياه 

ميكروسكوبيا

 وجميع الحية البروتوزوا من تماما خالية تكون أن يجب -

  .للامراض المسببة الديدان أطوار

:المعايير الميكروبيولوجية: رابعا
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الحد الأقصى المسموح بهنوع الفحصم

لتر/ بيكرل  0.1(a)مشتقات من فصيلة ألفا أ

لتر/بيكرل  1-(b)مشتقات من فصيلة بيتا ب

:المواد المشعة : خامسا

27.04.2010 Seite 30Seite 30

ػرو شضة ٗخسِٜؾ ؿْٜبح اٍِٜبٓ ٗضهؼٖب
اٍـْٜبح اٍِِذَج ٗاخخٜبر ِٗىؾ أخذ اٍـْٜبح•

ِبئٛ أٗ خزاّ خخخَػ نٜٔ اٍِٜبٓ خَػب سٜدا  ٚ رئّ أخذ ؿْٜج ِّ ِس
ٜـختر أِرا ٜشٜرا ، ٌٍّٗ ٌذٜرا ِّ اٍِظبدر لا خٌّٗ ِٜبٕٖب ِخسبْشج 

أٗ سٜدث اٍخَػ ، ٗتذًٍ ناّ اٍضظٗل ؿَٛ ؿْٜج ِِبذَج ِخسبْشج ٜـخِد 
ٜٗـختر أخذ ؿْٜج ِسِـج ِّ ْيبػ ِخخَهج ِّ . ؿَٛ ػرٜيج أخذ اٍـْٜج 

ْهس اٍِظدر أنغل ِّ أخذ ؿْٜج ِّ ْيػج ٗاضدث ، ٌَِٗب خـددح 
اٍْيبػ ٌَِب ٌبْح اٍـْٜج أٌذر خِذٜلا ، ٜٗـخِد اٍضسُ اٍذٚ ٜسة خسِٜـٔ 

.ؿَٛ ؿدد ٗأْٗاؽ الاخختبراح اٍِػَٗة ئسرائٖب
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خسبْس اٍـْٜج ضٜد خإخذ ِّ اٍِٗاىؾ اٍخٛ خخخَػ نٜٖب اٍِٜبٓ ، ذُ  •
.خِزر تػرٜيج ِخسبْشج

اخخٜبر ِٗاىؾ ِْبشتج ِّ ضٜد ئٌِبْٜج ىٜبس شرؿج خدنو اٍِٜبٓ •
.ٗشٍٖٗج اٍٗظٗل ئٍٜٖب

ٜسة اخخٜبر ِٗىؾ ِٜذل خِبِب اٍٗغهؾ ٗاٍؼهرٗم اٍضيٜيٜهج    
، ٜٗـخِد اخخٜبر ٕذا اٍِٗىؾ ؿَٛ ؿدث ( اٍْيػج اٍِِذَج)ٜٗشِٛ 

:أِٗر 

27.04.2010 Seite 32Seite 32

خػج ِراىتج ٗخؤٌٜد اٍسٗدث نٛ سِؾ اٍـْٜبح 

تبلإغبنج ٍَْخبئز اٍِـَِٜج ، ْٕبً شَشَج ِّ الإسراءاح خإٌد درسج اٍذيج 
ٗاٍخػج اٍِذٌٗرث نٛ ٕذا اٍسزء خخغِّ شَشَج ِّ . نٛ اٍْخبئز اٌٍَٜج 

:اٍخػٗاح ٗالأشبٍٜة اٍخٛ ٌِّٜ خَخٜظٖب نِٜب َٜٛ 

.ِـبٜٜر ؿبِج ٍغِبّ اٍسٗدث -
.ِْؾ خَٗد اٍـْٜبح  -
.ئسراءاح ضيَٜج ٍغتػ اٍسٗدث  -
(الأٗؿٜج)خسٖٜز اٍـتٗاح  -
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:ِـبٜٜر ؿبِج ٍغِبّ اٍسٗدثأ-
 
.ٌل الأسٖزث ٗالأدٗاح ٜسة ضهؼٖب ْؼٜهج ، ٗنٛ ضبٍج سٜدث •

ٗسٗد شسل تيػؾ اٍلٜبر ، ٗالإظلاضبح اٍخٛ خِح ؿَٛ ٌل سٖبز•

.اٍضهبؼ ؿَٛ ْٗؿٜج اٍتٜئج دّٗ خَٗذٖب نٛ أِبٌّ اٍـِل •

.ئختبؽ ػرو ىٜبشٜج ِٗذٗو نٛ ِظداىٜخٖب ْٗخبئسٖب •

27.04.2010 Seite 34Seite 34

ِْؾ خَٗد اٍـْٜبح -ة

ْؼرا لأّ اٍْخبئز اٍخٛ ٜضظل ؿَٜٖب خـخِد أشبشب ؿَٛ اٍـْٜبح اٍخٛ خظل 

ئٍٛ اٍِـِل ناّ ْٕبً ئسراءاح ٜسة ئختبؿٖب ، ٗاٍخيٜد تٖب ضخٙ ٌِّٜ 

اٍخؤٌد ِّ أّ اٍـْٜبح اٍِرشَج ٍَخضَٜل ِِذَج خِبِب ٍَٗاىؾ ٍُٗ خخـرع 

ْٗؼرا لأّ ِظبدر . لأٚ خَٗد أذْبء أخذٕب أٗ لأٚ خضَل ْخٜسج ٍخخزْٜٖب 

.اٍخَٗد ِخـددث نْذٌر نِٜب َٜٛ تـع الاضخٜبػبح اٍٗاسة ئختبؿٖب 
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اٍيٜبشبح اٍضيَٜج ِذل ىٜبس الأس الاٜدرٗسْٜٛ ، ٗدرسج اٍضرارث ، •
ٗخرٌٜز اٌٍترٜخٜد ٜسة ئسراإٕب ؿَٛ سزء ِْهظل ِّ اٍـْٜج ، ٜخُ 

.اٍخخَط ِْٔ تـد ئسراء اٍيٜبس ِتبضرث

اٍـتٗاح اٍِشخخدِج ٍخسِٜؾ اٍـْٜبح ٜسة أّ خٌّٗ سدٜدث ٍُ   •
خشخخدُ ِّ ىتل ، ٗخٌّٗ ىد أسرٜح ؿَٜٖب ؿَِٜج اٍخْؼٜم اٍلازِج 

اٍخْؼٜم تبٍتخبر –اٍخْؼٜم تبٍِذٜتبح  -ِذل اٍلشٜل تبٍضِع 
.ضشة ْٗؽ اٍخضَٜل اٍِػَٗة ئسراءٓ 

27.04.2010 Seite 36Seite 36

خخْبشة ِؾ ( زسبر–تلاشخًٜ )اشخخداُ ْٗؿٜبح ِْبشتج ِّ اٍـتٗاح •
.ٌل خضَٜل 

ؿدُ اشخخداُ أٚ ؿتٗاح ِـَِٜج شتو اشخخداِٖب ِؾ ِضبٍٜل ِرٌزث ، •
.نٛ سِؾ اٍـْٜبح اٍِراد خضََٜٖب 

اخختبر ٌل اٍِٗاد اٍضبنؼج ٗاٍزسبسبح ٍَخؤٌد ِّ ظلاضٜخٖب ىتل •
.اشخخداِٖب

ٜسة أّ خٌّٗ ٌل اٍِٗاد اٍضبنؼج اٍِشخخدِج ؿَٛ درسج ؿبٍٜج ِّ •
.اٍْيبٗث 
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ٜسة ضهؼ اٍِٗاد اٍضبنؼج اٍخٛ خشخخدُ نٛ ضبٍج أٗ ضبلاح ِـب  ِؾ  •
.اٍـتٗاح اٍِخظظج ٍَخضَٜل اٍِخظط ٍٔ ٕذٓ اٍِٗاد 

 
أكػٜج اٍـتٗاح اٍِشخخدِج ٍخسِٜؾ اٍـْٜبح اٍِػَٗة خضَٜل ِٗاد ؿغٜٗج •

.تٖب خلَم ترىبئو أٍُِْٜٗٗ أٗ ضرائػ خٜهَّٗ 

.ؿدُ ٍِس اٍشػٗش اٍداخَٜج ٍَـتٗاح ٗأكػٜخٖب تبٍٜد تـد اٍلشٜل •

27.04.2010 Seite 38Seite 38

.ضهؼ اٍـتٗاح نٛ ٌِبّ ْؼٜم خبل ِّ الأخرتج ، ٗالأتخرث ٗاٌٍِٜرٗتبح•

خسْة أتخرث اٍسبزٍّٜٗ ْٗٗاخز اضخراىٔ ، ٗأدخْج اٍشسبئر ؿْد خسِٜؾ •
.ْٗيل اٍـْٜبح ٍَخضَٜل 

ضهؼ ٌل الأسٖزث ، ٗاٍِـداح اٍِشخخدِج نٛ خسِٜؾ اٍـْٜبح ْؼٜهج ِلَيج •
.ترىبئو أٍُِْٜٗٗ شتو كشَٖب 

اٍـتٗاح اٍِـيِج ٍسِؾ اٍـْٜبح ٍَخضَٜل اٍتٍٜٗٗسٛ ٜسة أّ خضهؼ ػٗل •
.اٍٗىح ِـيِج ٗضخٙ الاشخخداُ 
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.خسْة خـرع الأدٗاح ٗاٍِـداح اٍِـدْٜج ٍلأضِبع ٗأتخرخٖب •

ؿدُ خـرٜع ؿتٗاح اٍـْٜبح اٍِسِـج لأضـج اٍضِس ، ٗضهؼٖب نٛ •
.درسج ضرارث ِْخهغج 

شرؿج ئرشبل اٍـْٜبح ئٍٛ اٍِـِل خلال نخرث زِْٜج لا خخسبٗز ذلاد •
.شبؿبح 

27.04.2010 Seite 40Seite 40

ئسراءاح ضيَٜج ٍغتػ اٍسٗدث -سه 

 10ىتل ئسراء ؿَِٜج سِؾ اٍـْٜبح خخخبر ؿتٗث ِّ تّٜ ٌل •
ؿتٗاح ٗخِلأ تبٍِبء اٍِيػر ، ٗخغبم ئٍٜٖب اٍِبدث اٍضبنؼج 

تْهس اٍػرٜيج اٍخٛ تٖب اٍـْٜبح ، ٗخرشل ٍَخضَٜل ؿَٛ ئْٖب ؿْٜج 
.ٍِراىتج ِظدرأٚ خَٗد أٗ خلٜر خبرسٛ  (blank)كهل 
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خلشل الأدٗاح اٍِشخخدِج نٛ خسِٜؾ اٍـْٜبح تػرٜيج دٗرٜج ، ٜٗضَل •
اٍلشٜل ٍَخؤٌد ِّ ؿدُ ِشبِٕج أدٗاح اٍخسِٜؾ نٛ ئدخبل ؿْبظر 

.كرٜتج أٗ خَٗد 

ؿْد اشخخداُ أٗراو أٗ أىِبؽ خرضٜص نٛ اٍضيل ٜسة كشَٖب سٜدا نٛ •
.اٍِـِل ٗضهؼٖب نٛ أٌٜبس تلاشخًٜ ِلَهج اشخـدادا ٍْيَٖب 
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ٗخرشل ٍَِـِل   (duplicate)ئٍٛ سزئّٜ ( 10ٗاضد ِّ ٌل )خيشُ ئضد٘ اٍـْٜبح •
، ٗذًٍ ٍخضدٜد ِشخٗٚ أٚ خػؤ أٗ خهبٗح ْٜضؤ ِْذ ٗىح أخذ اٍـْٜج ئٍٛ ٗظٍٖٗب ئٍٛ  

.اٍِـِل 
 20ِرث ٌل )تظٗرث دٗرٜج  (replicate)خإخذ أٌذر ِّ ؿْٜج ِّ ْهس اٍِٗىؾ •

.ٍخضدٜد ِشخٗٚ اٍخهبٗح ِّ ْهس اٍِظدر ( خضَٜل

ٗذًٍ تؤخذ   (spiked, standard addition)خختؾ ػرٜيج الإغبنج اٍيٜبشٜج •
ئضد٘ اٍـْٜبح ، ٗئغبنج ٌِٜج ِـَِٗج ِّ اٍـْظر اٍِراد خيدٜرٓ ٍَخؤٌد ِّ أّ اٍْخبئز  
خـػٛ خرٌٜزا ٜـبدل ِب ٕٗ ِٗسٗد نٛ اٍـْٜج ٗضدٕب ِغبنب ئٍٜٔ ِب أغٜم ِّ اٌٍِٜج 

.اٍيٜبشٜج 
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:  خسٖٜز اٍـتٗاح  –د 
 

اٍخٛ خٗغؾ نٜٖب اٍـْٜبح ِظْٗؿج ئِب ِّ ( الأٗؿٜج )خٌّٗ اٍـتٗاح 
اٍزسبر اٍِخـبدل اٍِيبُٗ ٌٍَِٜبٜٗبح ٍٖٗب نٕٗج ِظْهرث ، ٗكػبء 
ِظْهر ِضٌُ اٍلَو ؛ أٗ ِّ اٍتٍٗٛ ئٜذَّٜٜ ، ٌّٜٗٗ ِضٌُ اٍلَو 

. أٜغب ، ٗذًٍ ضشة ْٗؽ اٍخضَٜل اٍِػَٗة 
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ٜسة أّ ٌّٜٗ اٍٗؿبء شٖل اٍخْؼٜم ، ٗذا نٕٗج ٗاشـج ، ٗأّ ٜشؾ •

اٍـتٗاح ٗأكػٜخٖب اٍِشخخدِج نٛ خسِٜؾ  اٍضسُ اٍِػَٗة ِّ اٍـْٜج
خضبٍٜل كٜر اٍـغٜٗجٍَاٍـْٜبح 

.  ِْؼم ظْبؿٛ لا ٜضخٗ٘ ؿَٙ نٗشهبح ٗ نرضبث ْؼٜهج ٜشخخدُ •

.  لشل اٍـتٗاح اٍزسبسٜج تضِع اٌٍرًِٜٗ خ•

.  لشل اٍـتٗاح تبٍِبء اٍـبدٚ ، ذُ اٍِيػر ، ذُ ئِرار اٍتخبر تٖب خ•
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.  يَة اٍـتٗاح ٍخظهٜج اٍِبء ٗخسهٜهٖب خ•

خـيُ  اٍـتٗاح اٍِشخخدِج نٙ خسِٜؾ ؿْٜبح ٍَهضط اٌٍِٜرٗتٍٜٗٗسٛ •
.  شبؿج  24ٗذًٍ تضهؼٖب نٙ أٗخٌٗلام ٍِدث سٜدا 

اٍـتٗاح اٍِشخخدِج نٙ خسِٜؾ ؿْٜبح ٍخضَٜل ِضخٗإب ِّ اٍـْبظر  •
ذُ ( أسزاء ِبء 4+ سزء ضِع )اٍِـدْٜج ، ٜسة كَشٖب تضِع اٍْٜخرًٜ 

.كشَٖب تبٍِبء اٍِيػر 

اٍـتٗاح اٍِشخخدِج ٍخسِٜؾ ؿْٜبح ٍخضَٜل ِضخٗإب ِّ اٍِرٌتبح •
. اٍـغٜٗج ، ٜسة كشَٖب تبلأشٜخّٗ ذُ ئِرار اٍتخبر تٖب ذُ خسهٜهٖب 
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:ػرٜيج شضة اٍـْٜبح 
 

خشضة اٍـْٜج ِّ ِٗىؾ ِْبشة تضٜد خٌّٗ ِِذَج ٍػتٜـج اٍِٜبٓ ؿَٙ  
ِذلًا نٙ ْٖبٜج ؿَِٜج اٍِـبٍسج أٗ )ىدر اٍِشخػبؽ ، ِّٗ ٌِبّ ِْبشة 

( .ؿَِٜج اٍخْيٜج
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:ػرٜيج شضة اٍـْٜبح خبتؾ 
 

ٜٗسة ألا ٜشِص تتيبء أ٘ نيبؿج كبزٜج أٗ أ٘ سزء كٜر َِِٗء ِب 
.  تّٜ شػص اٍِبء داخل اٍٗؿبء ٗتّٜ اٍشدادث ؿْد ِلء اٍٗؿبء 

ٜٗراؿٙ ؿْد شضة اٍـْٜج ٗغؾ نٕٗج اٍٗؿبء تـٌس ئخسبٓ خٜبر  
ٗتـد الإْخٖبء . ٗلا خشضة اٍـْٜج ِّ اٍشػص ٗلا ِّ اٍيبؽ . اٍِبء 

ِّ ِلء اٍٗؿبء ، ٜسة ئضٌبُ كَئ تبٍشدادث ، ذُ خلَٜم اٍهٕٗج 
.  تبٍضبص 
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:ضهؼ اٍـْٜبح 
 

ٜخُ خضَٜل اٍـْٜج ؿية شضتٖب ِتبضرث ضٜد لا خٗسد ػرٜيج ىٜبشٜج ٗاضدث ٍَضهؼ  
، ٗئذا خـذر ئسراء الاخختبراح اٍلازِج تـد أخذٕب ِتبضرث نٜسة ضهؼٖب ؿْد درسج  

ُ ، ٗذًٍ تٗغـٖب نٙ ظْدٗو ذلاسج ؿْد ْهس اٍدرسج ٍِدث لا خزٜد 4ºضرارث 
شبؿج ، أٗ تٗغـٖب نٙ ظْدٗو ٌِشٗ ِّ اٍداخل تؤٍٗاش اٍزًْ أٗ أ٘  24ؿّ 

ِـدّ يخر ٜضل ِضَٔ ِؾ ئضبػج  اٍٗؿبء تػتيج ِّ ْضبرث اٍخضة أٗ أ٘ ِبدث 
أخر٘ خيُٗ ِيبِٖب ، ِّٗ اٍذَز اٍِسرٗص تضٜد ختيٙ درسج اٍضرارث أىل ِّ 

4º ٗلا خشخخدُ ْهس  . ُ ئٍٙ ْٖبٜج ِدث اٍخسِٜؾ ، ٗٗظٍٖٗب ئٍٙ اٍِـِل ٍَخضَٜل
. اٍـْٜج ٍَخضَٜل اٌٍِٜٜبئٛ ، ٗاٍخضَٜل اٍتٌخرٍٜٗٗسٛ لأّ ػرو اٍضهؼ خخخَم 
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:  ضسُ اٍـْٜبح 

ٍخر ، ٍٗتـع الاخختبراح خشضة  2لا ٜيل اٍـْٜج اٍِؤخٗذث ٍَخضَٜل ؿّ 
ؿْٜبح أٌتر ضسِبً ، ٌِب شٜرد نِٜب تـد ؿْد خْبٗل اضخراػبح ؿْٜبح 

.اٍخضَٜل اٌٍِٜٜبئٛ 
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:أْٗاؽ اٍـْٜبح 
 
: (اٍخػبنٜج)اٍـْٜج اٍِهردث -1
 

اٍـْٜج اٍِهردث ِرث ٗاضدث نٙ ٗىح ِـّٜ ئذا ٌبْح ِٜبٓ   خشضة
أِب ئذا ٌبْح  . اٍِظدر ذاح ػتٜـج ذبتخج ِذل اٍِشػضبح اٍِبئٜج 

ِٜبٓ اٍِظدر ذاح ػتٜـج ِخلٜرث نخشضة أٌذر ِّ ؿْٜج ِهردث  
 .ؿَٙ نخراح ِْبشتج ػتيبً ٍؼرٗم خلٜر اٍِظدر
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ٜٗهغل أخذ ٕذٓ اٍـْٜبح ؿْدِب ٌّٜٗ اٍِظدر اٍِبئٛ كٜر ِْخؼُ 

اٍخدنو ِٗضخٗإب لا ٜخلٜر ٌذٜراً ِؾ اٍٗىح ، ٌٗذًٍ ؿْدِب ٜخػَة 

–الأِر ئسراء تـع الاخختبراح ِذل الأٌشسّٜ ِذل الأٌشسّٜ اٍِذاة 

الأس الاٜدرٗسْٜٛ ، –درسج اٍضرارث –اٌٍَٗر اٍِختيٙ –اٍيٍْٜٗٗبح 

ٌَٖٗب خخلٜر خلٜراً ٌتٜراً ئذا خرٌح اٍـْٜج ىتل ئسراء خضََٜٖب ٗىخبً  

.  ػٜٗلًا 

27.04.2010 Seite 52Seite 52

 :اٍـْٜج اٍِرٌتج  -2
خشضة اٍـْٜج اٍِرٌتج ٍدراشج ؼرٗم اٍـْٜج نٙ نخرث خضلٜل ٌبَِج ، 

ٌل ْظم )ٕٗٙ ؿتبرث ؿّ خسِٜؾ ٍـْٜبح شضتح ؿَٙ نخراح ِْبشتج 
ِّ اٌٍِبّ اٍِضدد ؿْد اٍْيػج اٍخٙ ٌّٜٗ ِـدل اٍخدنو ( شبؿج أٗ شبؿج

.  ِِذلًا خِبِبً ٍٖب ، ذُ خخَػ نٙ ْٖبٜج اٍِدث اٍِضددث ٍخسِٜؾ اٍـْٜج 
ٜٗشخخدُ . ٌِّٜٗ اشخخداُ سٖبز ٍخسِٜؾ اٍـْٜج ئذا خٜشر ٗسٗدٓ 

ُِ  35ٍشضة ٕذٓ اٍـْٜبح ٗؿبء ذٗ نٕٗج ٗاشـج لا ٜيل ىػرٕب ؿّ 
.  َََِٜخر ِْٗٔ ئٍٙ ٗؿبء خسِٜؾ اٍـْٜج  120ٗلا ٜيل ضسُ اٍٗؿبء ؿّ 

ٜٗسة ِراؿبث ضهؼ اٍـْٜبح اٍسزئٜج اٍِسِـج ، ٗؿْد خِبُ خسِٜؾ 
. اٍـْٜبح خخَػ ٗخِزر سٜداً 
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: الاضخراػبح اٍٗاسة خٗانرٕب ؿْد شضة اٍـْٜج ٗضهؼٖب 

. اضخراػبح ؿْٜبح اٍخضَٜل اٍتٌخرٍٜٗٗسٛ •
.اضخراػبح ؿْٜبح اٍخضَٜل اٌٍِٜٜبئٛ •
 

اضخراػبح ؿْٜبح اٍخضَٜل اٍتٌخرٍٜٗٗسٛ  -1
ََِٜخر ٍٔ كػبء زسبسٛ  250ٜشخـِل ٗؿبء ِّ اٍزسبر اٍِخـبدل لا ٜيل ضسِٔ ؿّ 

ِظْهر ِؾ ضِبٜج ٕذا اٍلػبء تخلػٜخٔ تٗرو شَٗنبّ أٗ رىبئو أٍُِْٜٗٗ ، ٗخٗغؾ 
نٙ اٍٗؿبء ىتل خـئِٜ ، ٗذًٍ  Na2S2O3.5H2Oٌِٜج ِّ ذٌٜٗترٜخبح اٍظٗدُٜٗ 

ٍِـبدٍج ِب ىد ٜضخِل ٗسٗدٓ ِّ اٌٍَٗر اٍضر أٗ اٌٍَٗر أِّٜ اٍِخخَهم تبٍِٜهبٓ ،   
.ٗاٍذٚ ىد ٜإذر ؿَٙ ؿدد اٍتٌخرٜب اٍِٗسٗدث أذْبء ْيل أٗ ضهؼ اٍـْٜج 
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ِّ ذٌٜٗترٜخبح اٍظٗدُٜٗ % 3َََِٜخر ِّ ِضَٗل  0.1ٗىد ٗسد أّ 

َََِٜخر ٌبنٜج  170نٙ زسبسج شـج ( ََِٜسراُ 3أ٘ ِب ٜـبدل )اٍِختَٗر 

ََِٜسراُ نٙ اٍَخر ِّ اٌٍَٗر اٍِخخَم ، ٌِب أْٔ ٍٜس ٍٖب أ٘ أذر  5ٍِـبدٍج 

. ٜذٌر ؿَٙ أضٜبء اٍِسِٗؿج اٍيٍْٜٗٗج 
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ٜٗسة ٌذًٍ نٙ ضبٍج شضة ؿْٜبح شتو ِـبٍسخٖب تبٌٍَٗر خيدٜر ٌِٜج 

ٜٗسة ِراؿبث أّ خِلاأ اٍزسبسج . اٌٍَٗر اٍِخخَم نٙ ٌِبّ شضة اٍـْٜج 
ئٍٙ ذلاذج أرتبؽ شـخٖب ، ٗخٗغؾ نٙ ظْدٗو ذلاسج ؿية شضتٖب ِتبضرث 

. شبؿبح 6ٗألا ٜزٜد اٍٗىح تّٜ شضة اٍـْٜج ٗخضََٜٖب ؿّ 

: اضخراػبح ؿْٜبح اٍخضَٜل اٌٍِٜٜبئٛ  -2
اٍضسُ اٍِػَٗة خسِٜـٔ ، ْٗٗؽ اٍٗؿبء ٗػرٜيج اٍضهؼ ٗاٍزِّ الأىظٙ  

 .ِتْٜج نٛ اٍسدٗل اٍِتّٜ نٙ اٌٍخبة  ٍضهؼ اٍـْٜج ىتل ئسراء اٍخضَٜل 
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:  تٜبْبح اٍـْٜج 
ٜسة خـرٜم ٌل ؿْٜج ٗذًٍ تبشخخداُ لاظو ِيبُٗ ٍَرػٗتج ٗلا ٜشٖل ئزاٍخٔ خٌخة 

ؿَٜٔ اٍتٜبْبح اٍلازِج اٍغرٗرٜج أذْبء أخذ اٍـْٜج ٌِب ٜلازُ ذًٍ ِلء ِْٗذر ٜضخٗ٘  
: ؿَٙ اٍِـَِٗبح اٍخبٍٜج ٗالاضخهبؼ تٔ نٙ َِهبح خبظج ٍشٍٖٗج خختؾ اٍـْٜبح 

. أشُ ٗؿْٗاّ ِظدر اٍـْٜج •
. ٌِبّ شضة اٍـْٜج •
. رىُ اٍـْٜج •
( .  خهخٜص–دٗرٚ –سدٜد )شتة اٍهضط •
. خبرٜخ شضة اٍـْٜج •
. ٗىح شضة اٍـْٜج •
( . ِٜبٓ خبُ–ِٜبٓ ضرة ِـبٍسج )ػتٜـج اٍـْٜج •
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.  درسج ضرارث اٍـْٜج ٗىح شضتٖب •
. درسج ضرارث اٍسٗ ٗىح شضة اٍـْٜج •
( .  ِرٌتج–ِهردث )ْٗؽ اٍـْٜج •
. اٍهخرث تّٜ اٍـْٜبح اٍسزئٜج نٙ ضبٍج اٍـْٜج اٍِرٌتج •
.اٍِٗاد اٍضبنؼج اٍخٙ أغٜهح •
ػرو اٍِـبٍسج أٗ اٍخـيُٜ ئذا ٌبْح ِشخـَِج ْٗشتج اٍِٗاد اٍِشخخدِج نٙ اٍِـبٍسج •

. أٗ اٍخـيُٜ 
( . رٗاشة–ؿٌبرث –رائضج –ٍّٗ )اٍهضط اٍؼبٕرٚ ٍَـْٜج •
. الاخختبراح اٍِػَٗة ئسراإٕب •
.  الأس الاٜدرٗسْٜٛ •
. اشُ شبضة اٍـْٜج ٗخٗىٜـٔ •
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:اضخٜبػبح اٍشلاِج اٍظضٜج ؿْد سِؾ اٍـْٜبح 
 
. خسْة ِلاِشج اٍـْٜج ٍَسَد أٗ ٗظٗل أتخرث ِْٖب ئٍٙ اٍرئج •
.  خسْة خَٗد الأػـِج ٗضؼر خٗاسدٕب تبٍيرة ِّ اٍـْٜبح •
.  ٗسٗة ارخداء ىهبزاح ِػبػٜج ْٗؼبرث ٗتبٍػٗ أذْبء أخذ اٍـْٜبح •
. ِْؾ اٍخدخّٜ أذْبء أخذ اٍـْٜبح •
ِْؾ أ٘ ِظدر ئضـبل تبٍيرة ِّ أِبٌّ أخذ ؿْٜبح خضخٗ٘ ؿَٙ •

.  ِرٌتبح ؿغٜٗج ِخػبٜرث ىبتَج ٍلاضخـبل 
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ِخػَتبح اٍسٗدٓ نٙ ِـبِل خضبٍٜل  ِٜبث اٍضرة
 

خخػَة ئدارث ِـبِل ضبٍٜل ِٜبث اٍضرة تْؼبُ اٍسٗدث ؿَٙ ْضٗ ٜهٙ 
:تِخػَتبح اٍسٗدٓ اٍـبٍِٜج تـع الاضخراػبح ٕٗٙ 
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:  ِخػَتبح نْٜج 
.  ؿدد ْٗٗؿٜج الأنراد •
. ؼرٗم ٗتٜئج ٗخسٖٜزاح ٌِبّ اٍـِل •
.  ػرو الاخختبراح ٗاٍِـبٜرث  اٍِشخخدِج•
. أسٖزث  خسِٜؾ اٍـْٜبح•
. أسٖزث  خضَٜل اٍـْٜبح •
. خداٗل ِٗاد الاخختبر ٗاٍِـبٜرث •
. خؤٌٜد سٗدث الاخختبراح ٗاٍِـبٜرث •
. خٗذٜو اٍِشخْداح ٗ خشسٜل اٍْخبئز ٗػرو اٍضهؼ  •
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:  ِخػَتبح ئدارٜج 
.  اٍخْؼُٜ ٗالإدارث •
. ْؼبُ اٍسٗدث •
. غتػ اٍِشخْداح •
. غتػ ٗخظضٜص الاخختبراح ٗاٍِـبٜراح كٜر اٍشَِٜج •
. الإسراءاح اٍخظضٜضٜج •
. الإسراءاح اٍٗىبئٜج •
.  ضهؼ ٗادارث اٍشسلاح ٗاٍِشخْداح •
.  اٍخهخٜص اٍداخَٛ •
. ِراسـج الإدارث •
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:  ِخػَتبح الأنراد 
:  ؿَٙ اٍِـِل 

أّ ٌّٜٗ ٍدٜٔ اٍـدد اٌٍبنٛ ِّ اٍـبَِّٜ ذٗ٘ اٍخترث ٗاٍدراٜج اٍهْٜج اٍِلائِج •
. ٍلأؿِبل اٌٍَِٗج ٍُٖ 

.  الاٍخزاُ تخدرٜة اٍـبَِّٜ •
.أّ ٜضخهؼ تشسلاح ٍَِإٕلاح ٗاٍخدرٜة ٗاٍختراح اٍِٖبرٜج اٍخبظج تبٍـبَِّٜ •

:  ِخػَتبح الاىبِج ٗاٍتٜئج ٗالأسٖزث 
:  ؿَٙ اٍِـِل 

.  أّ ٜٗنر اٌٍِبّ ٗاٍتٜئج اٍِْبشتج اٍخٙ لا خإذر ؿَٙ ْٗؿٜج اٍْخبئز •
. أّ ٌّٜٗ ٍدٜٔ اٍظٜبْج اٍسٜدث •
. أّ ٌّٜٗ ِزٗداً تبلأسٖزث اٍِػَٗتج لأداء الاخختبراح •
. ٜضخهؼ ٜٗشسل اٍظٜبْج اٍخٙ خِح ؿَٙ أسٖزث تـْبٜج •
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:ِخػَتبح اٍػرو ٗأْٗاؽ الاخختبراح 
 

:ؿَٙ اٍِـِل 
 
.  أّ ٌّٜٗ ٍدٜٔ خٗسٜٖبح ِٗذيج ؿّ ػرو اشخخداُ الأسٖزث •
. أّ ٌّٜٗ ٍدٜٔ ػرو ِٗذيج ؿّ أخذ اٍـْٜبح ٗاٍخضبٍٜل •
أّ ٜخؤٌد ِّ أّ اٍتٜبْبح اٍخبظج تبٌٍِتٜٗخر ِٗذيج ٌٗبنٜج ٍلاشخخداُ •

. نٙ ضبٍج اشخخداُ اٌٍِتٜٗخر 
.أّ ٌّٜٗ ٍدٜٔ ْؼبُ ِٗذو ؿّ اٍخـرم ؿَٙ ؿْٜبح الاخختبر •
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:  ِخػَتبح ْؼُ اٍسٗدث ٗاٍخهخٜص ٗاٍِراسـج 

:  ؿَٙ اٍِـِل 

أّ ْٜضؤ ٜٗضبنؼ ؿَٙ ْؼبُ سٗدث ِْبشة لأْٗاؽ ِٗشخٜٗبح ٗضسُ •
. اٍْضبػبح اٍِخخَهج
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أّ ٜيُٗ تاؿداد ٌخٜتبح سٗدث ِٗب ٜخـَو تٖب ِّ ٗذبئو سٗدث خضخٗ٘ •
:  ؿَٙ 

. شٜبشج اٍسٗدث •
.  اٍخشَشل الإدارٚ ٗخٗظٜم اٍٗؼبئم ٗاٍِٖبُ •
. ػرو اٍـِل اٍخٙ ٜإدٜٖب تِب نٙ ذًٍ ْضبػبح اٍظٜبْج •
.  ػرو ْٗضبػبح غتػ اٍسٗدث اٍداخَٛ •
. ػرو اٍخهخٜص ٗاٍِراسـج ٍْؼبُ اٍسٗدث •
ػرو خْبٗل اٍضٌبٗٚ ٗضِبٜج اٍشرٜج •
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:  ِخػَتبح الإدارث ٗاٍخْؼُٜ 
:ؿَٙ اٍِـِل 

 
.  أّ ٜإٌد أّ اٍـبَِّٜ تٔ لا ٜخـرغّٗ لأ٘ غلٗػ خإذر ؿَٙ سٗدث الأداء •
. أّ ٌّٜٗ ِْؼِبً تػرٜيج خٗضٙ تبٍذيج نٙ اشخيلاٍٜخٔ ٗخٌبَِٔ •
.  ٍٔ ِدٜر ِشئٗلًا ؿَٙ اٍـَِٜبح اٍهْٜج اٍخٙ خسر٘ تبٍِـِل •
.  ٍٔ ِدٜر سٗدث ِشئٗلًا ؿّ خػتٜو ْؼبُ اٍسٗدث •
أّ ٜضبرً نٙ الاخختبراح ٗاٍدراشبح ٗتراِز اٍِيبرْبح تّٜ اٍِـبِل •

. ٗاخختبراح اٌٍهبءث 
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:ِخػَتبح اٍشسلاح ٗاٍخيبرٜر 
: ؿَٙ اٍِـِل أّ 

أّ ٜضخهؼ تْؼبُ شسلاح خشسل نٜٔ ٌل اٍِضبٕداح الأٍٜٗج ٗاٍضشبتبح •
.  ٗاضخيبو اٍْخبئز

:أّ خٌّٗ خيبرٜرٓ ِخغِْج اٍتٜبْبح اٌٍبنٜج ٗاٍِخغِْج ؿَٙ الأىل •
. اشُ ٗؿْٗاّ اٍِـِل •
.اشُ ٗؿْٗاّ اٍـِٜل •
.  خـرٜم تبٍػرٜيج اٍِشخخدِج •
. خرىُٜ ِضدد ٗٗضٜد ٍَـْٜج اٍخٙ أسر٘ ٍٖب خضبٍٜل اٍْخبئز •
.اٍخٗىٜـبح اٍلازِج •
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:اٍشسلاح ٗاٍخيبرٜر ٗخشسٜل اٍْخبئز

َٜزُ اؿداد شسلاح ختّٜ ضبٍج اٍـْٜبح اٍخٙ ٜخُ خسِٜـٖب ٗخضََٜٖب  
ٗخشِٙ ٕذٓ اٍِخبتـج شسل خشَشل اٍضٜبزث ضٜد خـختر اٍـْٜبح خضح 

ٗظبٜج ضخط ِب ِّ اٍِـِل ِب داِح نٙ ضٗزخٔ ٗخضح ِشئٍٜٗخٔ ، 
:ٍذا ٗسة اؿداد اٍـدٜد ِّ اٍشسلاح ٗاٍخيبرٜر اٍِخـَيج تْضبػ اٍِـِل  

:دنخر خدّٜٗ تٜبْبح اٍـْٜج نٙ اٍِٗىؾ ضٜد ٜشسل تٔ اٍتٜبْبح الاخٜج
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:رىُ اٍـْٜج•
: ٌِبّ سِؾ اٍـْٜج•
اٍخ.... ِـٌرث –َِْٗج : ضبٍج اٍـْٜج•
:الاخختبراح اٍِػَٗتج•
:خبرٜخ ٗٗىح سِؾ اٍـْٜج•
:ْٗؽ اٍـْٜج•
:ْيل اٍـْٜج•
اشُ اٍيبئُ تسِؾ اٍـْٜج•
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:رىُ اٍـْٜج
:خٗىٜؾ ِّ ىبُ تسِـٖب 
:خبرٜخ ٗزِّ اٍخسِٜؾ 

:ِٗىؾ اٍـْٜج 
:اشُ ِّ ىبُ تْيل اٍـْٜج 

:خبرٜخ الاشخلاُ 
:ٗىح ٗظٗل اٍـْٜج ٍَِـِل 

:اشُ ِشخَُ اٍـْٜج 
:ٗىح تدء خضَٜل اٍـْٜج

:اشُ ِشخَُ اٍـْٜج ٍَخضَٜل

:خيرٜر خشَشل اٍضٜبزٓ ٗخشسل تٔ اٍتٜبْبح الاخٜج
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Log bookزٓ   ٌخٜة ضبٍج الأسٖ

ٜسة أّ ٜضخهؼ ٌٍل سٖبز تشسل ٌبِل ٜتّٜ 
.خٗظٜم اٍسٖبز •

.ئسراءاح اٍِـبٜرث •

.ئسراءاح اٍظٜبْج اٍخٙ خِح •

:ٜٗضِل شسل ضبٍج اٍسٖبز ؿَٙ اٍِـَِٗبح الاخٜج . ػرٜيج اٍخضلٜل •
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:اشُ اٍسٖبز•
:اشُ اٍِٗرد ٗؿْٗأْ•
:اٍضرٌج اٍِْخسج •
:رىُ اٍِشَشل •
ِسدد–ىدُٜ –سدٜد : ضبٍج اٍسٖبز •
:خبرٜخ ضراء اٍسٖبز•
:خبرٜخ تدء خضلٜل اٍسٖبز•
:ىػؾ اٍلٜبر أٗ الاسزاء اٍَِضيج تٔ•
:ٌِبّ ٗغؾ اٍسٖبز•
:ْٗؽ ٗخٗىٜح اٍظٜبْج اٍخٙ خِح•
:خبرٜخ اٍِـبٜرث•
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:رىُ اٍـْٜج
:ِظدر اٍـْٜج

:خبرٜخ خضَٜل اٍـْٜج
:اٍخضَٜل

:اٍػرٜيج اٍِشخخدِج
:ٗضدث اٍيٜبس 

:اٍْخٜسج 
:اشُ اٍِضَل 

:اٍخٗىٜؾ
:ِراسـج 
:اٍخٗىٜؾ
:اٍخبرٜخ

  اٍـْٜبح
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:رىُ اٍـْٜج
:ْٗؽ اٍـْٜج

:خبرٜخ ٗٗىح اٍخضَٜل 
(أ( )َََِٜخر)ضسُ اٍـْٜج اٍِشخخدِج 

(ة)ٗزّ اٌٍؤس نبركب 
(سه)اٍراشة + ٗزّ اٌٍؤس 

(ة -سه )ٗزّ اٍراشة 
ٍخر  /ََِٜسراُ =  1000× ( أ÷ ة  -سه = )اٍخرٌٜز 

:اشُ اٍِضَل 
:خٗىٜؾ اٍِضَل 
:اشُ اٍِراسؾ

:اٍخبرٜخ

:اٍْخبئز اٍخهظَٜٜج ٍخضَٜل اٍـْٜبح 
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:اشُ اٍػرٜيج
:الاضخٜبػبح اٍلازِج ٗاٍخداخلاح

:ِدث اتيبء اٍـْٜج ٗضهؼٖب
:الاسٖزث اٍِشخخدِج

:اٌٍٗاضم اٍِشخخدِج
:ِضبٍٜل اٍِـبٜرث

:ِضبٍٜل غتػ اٍسٗدث
:ػرٜيج اٍـِل 

:ٗضدث اٍخـتٜر ؿّ اٍْخبئز
:  اٍضشبتبح
:اٍِراسؾ 

:اٍػرو اٍيٜبشٜج اٍِشخخدِج تبٍِـِل 

27.04.2010 Seite 76Seite 76

:خشسٜل اٍْخبئز 

ٗاٍِْبذر اٍسٜدث ٕٙ اٍخٙ خضخٗ٘ ؿَٙ . ة خشسٜل اٍْخبئز اٍِـَِٜج نٙ ِْبذر ٗاغضج ٜس
: ٕٗذٓ اٍِْبذر ٜسة أّ خخغِّ . خهبظٜل اٍْخبئز اٍخٙ ٌِّٜ اٍرسٗؽ ٍٖب ِشخيتلًا 

. اٍخـرٜم تبٍـْٜج ِٗظدرٕب ٗٗىح سِـٖب •
.  ضسُ اٍـْٜج اٍِشخخدُ نٙ ٌل خسرتج •
. ْٗؽ الاخختبر •
. اٍْخبئز اٍِرضَٜج ٌٍل خػٗث ِّ خػٗاح اٍخسرتج •
.  اشُ ٗخٗىٜؾ ِّ ىبُ تاسراء اٍخضَٜل •
. ِرسؾ اٍػرٜيج اٍِشخخدِج •
. ػرٜيج ضشبة اٍْخٜسج •
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ٗتـد ِراسـج اٍْخبئز خضهؼ اٍِْبذر تخرخٜتٖب اٍزِْٛ نٙ َِهبح خبظج ٜضخهؼ تٖب ٍِدث  
. شْٗاح ؿَٙ الأىل  5

ِّٗ اٍِـرٗم أّ اشخخداُ أسٖزث سٜدث ٗػرو ظضٜضج لا ٜـػٛ تبٍغرٗرث ْخبئز  
. ظضٜضج 

ٗؿَٙ اٍِضَل أّ ٜراسؾ ِّ ٗىح ئٍٙ يخر ْٗؿٜج اٍْخبئز تبٍخؤٌد ِّ ظلاضٜج اٍِٗاد 
اٌٍِٜٜبئٜج اٍِشخخدِج ٗالأسٖزث ٗاٍِٗاد اٍيٜبشٜج ٗػرو اٍضشبة ٗاٍيٜبس ٗذًٍ  

تاسراء خسبرة ؿَٙ ؿْٜبح ىٜبشٜج ٍِـرنج ِد٘ اٍخػؤ ٕٗٗ ِب ٜـرم تخسبرة غتػ  
. ٗخؤٌٜد اٍسٗدث 
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ْؼبُ غتػ اٍسٗدث اٍداخَٛ

:ِيدِج 
ٜخُ خػتٜو ْؼبُ غتػ اٌٍهبءث اٍداخَٛ ِّ خلال ىٜبشبح ِشخِرث ٍـْٜبح 

غبتػج ٗئدخبل اٍيُٜ اٍغبتػج اٍِخضظل ؿَٜٖب نٙ ئْضبء رشِٗبح 
اٍغتػ اٍتٜبْٜج ، ٌٍّٗ ىتل اٍخـرع ٍٖذٓ اٍيٜبشبح ِٗب َٜٛ ذًٍ ِّ 

. ئْضبء اٍرشِٗبح اٍتٜبْٜج ْـرع تـع اٍِهبُٕٜ 



40

27.04.2010 Seite 79Seite 79

ْؼبُ غتػ اٍسٗدث اٍداخَٛخبتؾ 

: ٌهبءث الإدارث 
ٕٗٙ خضدد . خـرم ؿَٙ أْٖب ْضبػبح ِّ خلال نبؿَٜبح الإدارث 

ٌِب خيُٗ تبٍخؤٌد ِّ خضيٜو . شٜبشج اٌٍهبءث ٗالإٔدام ٗاٍِشئٍٜٗبح 
. ٕذٓ اٍْضبػبح نِٜب تْٜٖب 

ٗخؤخٙ ِـيٍٜٗج . ٗخـػٙ ٌهبءث الإدارث سٗدث ِـَِٗج ِٗخْبكِج 
. اٍسٗدث ِّ خضيٜو ْخبئز ِخػَتبح اٍسٗدث 
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: الأسٖزث ٗاٍِٗاد 
لاتد ِّ ٗسٗد ظٜبْج دٗرٜج ٍلأسٖزث اٍِشخخدِج ٗذًٍ ؿّ ػرٜو •

ِْٖدشٛ اٍظٜبْج اٍِـخِد ِّ اٍضرٌج اٍِظْـج ٍلأسٖزث أٗ ِّ خلال 
اٍـبَِّٜ اٍِٖرث ٗذًٍ ٍَضظٗل دِٗبً ؿَٙ أنغل ؼرٗم خضلٜل ٍٖذٓ 

.  الأسٖزث 

لاتد ِّ اشخخداُ ِٗاد ِـَِٜج ٗزسبسٜبح ٌٗٗاضم ٌِٜٗبٜٗبح ذاح •
.  سٗدث ِـيٍٗج 
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:  شٜبشج أخذ اٍـْٜبح 
ِّ ٗسٗد ترْبِز لأخذ اٍـْٜبح ِظُِ سٜدا ؿَٛ أّ ٜضخٗ٘ تبٍخهظٜل   لاتد

:ؿَٛ ٌل ِّ 
.ْٗؿٜج اٍـْٜبح اٍخٛ ٌِّٜ أخذٕب •
.ِّ أٍّٜ خإخذ ٕذٓ اٍـْٜبح •
.ِخٛ ٜخُ أخذ اٍـْٜبح •
.ٌُ ؿدد اٍـْٜبح اٍخٛ لاتد ِّ أخذٕب •
لاتد أّ ٜضخٗٚ خػٗاح اٍـِل نٛ أخذ اٍـْٜبح ؿَٛ ػرٜيج خهظَٜٜج  •

.  ٗٗاغضج ؿّ ٌٜهٜج أخذ ٕذٓ اٍـْٜبح 
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:ػرو اٍخضبٍٜل 
لاتد ِّ اشخخداُ ػرو خضبٍٜل ِٗذيج ٌِب لاتد أّ خضخٗٚ خػٗاح اٍـِل •

نٛ ٕذٓ اٍػرو ؿَٛ اٍػَٗة خػتٜئ ِّ خٗاط الأداء ِذل ِيٜبس 
 (accuracy)ِٗيدار اٍدىج  (precision)اٍغتػ 

.  ( limit of detection)ٗضدث اٍيٜبس  

اشخخداُ ِخداُٗ ٍَهضط اٍداخَٛ ؿَٛ ِيٜبس اٍغتػ ِٗيدار اٍدىج •
ٗذًٍ تبشخخداُ ِٗاد ِرؿٜج ضٜد خشخخدُ ىُٜ اٍيراءاح ٍٖذٓ اٍِٗاد  

.اٍِرسـٜج نٛ ئْضبء رشِٗبح اٍغتػ اٍتٜبْٜج 
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.الاضخراً نٛ اخختبراح اٍسٗدث اٍخبرسٜج •

لاتد ِّ الأخذ نٛ الاؿختبر أّ اشخخداُ اٍػرو اٍيٜبشٜج الأسٖزث •
ٗاٍخسٖٜزاح اٍِْبشتج تٗاشػج ؿبَِّٜ ِٖرث لا ٜغِّ أّ اٍِـِل ٜخرر 

.دائِب ْخبئز ٌِّٜ الاؿخِبد ؿَٜٖب 

ضخٙ اٍـبَِّٜ ِّ ذٗٚ اٍخترث اٍـبٍٜج ٌِّٜ أّ ٜيـٗا نٛ أخػبء ٗنٛ •
.ٕذٓ اٍضبٍج ْسد أّ خػٗاح اٍـِل خٌّٗ خبرر اٍشٜػرث 

27.04.2010 Seite 84Seite 84

:خـرٜم رشُٗ اٍغتػ اٍتٜبْٜج 

رشِٗبح اٍغتػ ؿتبرث ؿّ خِذٜل تٜبْٛ ٍَْخبئز ضٜد ٜخُ رشُ اٍيُٜ  
ٗخضخٗٚ رشِٗبح ( . أٗ زِّ اٍخضلَٜج)اٍغبتػج أِبُ رىُ اٍخضلَٜج 

اٍغتػ اٍتٜبْٜج ؿَٛ خػ ِرٌزٚ ٗؿَٛ ضد خضذٜرٚ أؿَٛ ٗضد خضذٜرٚ 
.أشهل ٌٗذًٍ ؿَٛ ضد غبتػ أؿَٛ ٗضد غبتػ أشهل 
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:خـرٜم رشُٗ اٍغتػ اٍتٜبْٜج 

ٜٗـرم اٍخػ اٍِرٌزٚ ؿَٛ ئْٔ أنغل خيٜهُٜ ٍِهدٚ ِخلٜهراح اٍيهُٜ     
ٌِٜٗهّ  . اٍغبتػج ؿَٛ شتٜل اٍِذبل اٍِخٗشػ اٍضشبتٛ ٍَيُٜ اٍغبتػج 

اٍضظٗل ؿَٛ ٕذٓ اٍيُٜ اٍغبتػج تبشخخداُ ىُٜ الاشخسبتج ٕٗهٛ اٍيهُٜ   
.اٍِشخخرسج ِّ ؿَِٜبح اٍيٜبس 

:اٍضد اٍخضذٜرٚ ٗاٍغبتػ 
ٜـرم اٍضد اٍخضذٜرٚ ؿَٛ ئْٔ نبظل خْضظر تّٜ اٍيُٜ اٍغبتػج ٗذٍهً  

ٌِب ٜـرم اٍضد اٍغبتػ ؿَهٛ ئْهٔ نبظهل    % .  95تبضخِبٍٜج ِيدارٕب 
.%(  99.7)ٜضظر اٍلبٍتٜج اٍـؼِٛ ِّ اٍيُٜ اٍغبتػج 
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:أْٗاؽ رشِٗبح 
:ِّ رشِٗبح اٍغتػ اٍتٜبْٜج ٕٗٛ  ضبئـّٜ ٜٗسد ْٗؿّٜ

.   (X-chart)اٍرشُ اٍغتػٛ ٍَِخٗشػ اٍضشبتٛ  -1
. (R-chart)اٍرشُ اٍغتػٛ ٍِد٘ اٍيراءاح   -2

:  اٍرشُ اٍغتػٛ ٍَِخٗشػ اٍضشبتٛ 
ٕٗٗ ؿتبرث رشُ ِٜذل ىُٜ ا ٍِخٗشػبح اٍضشبتٜج ٍـْٜبح ِرسـٜج أٗ 

.ؿْٜبح ِضبٍٜل نراكٜج أِبُ رىُ اٍخضلَٜج أٗ زِّ اٍخضلَٜٜج 



44

27.04.2010 Seite 87Seite 87

X1X2رىُ اٍخضلَٜٜج

1491493492
2497497497
3498501499.5
4492485488.5
5505510507.5
6506512509
7492487489.5
8491488489.5
9497503500
10498493495.5

:  ْخبئز ٍرشُ اٍِخٗشػ اٍضشبتٛ : ِذبل 

X
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  496.8= اٍخػ اٍِرٌزٚ 

X

 S 2 ±اٍضد اٍخضذٜرٚ ٜتـد ؿّ اٍخػ اٍِرٌزٚ تِشبنج ىدرٕب .   
( . أ٘ غـم اٍضٜٗد اٍيٜبس)

أ٘ ذلاذج ) S 3 ±اٍضد اٍغبتػ ٜتـد ؿّ اٍخػ اٍِرٌزٚ تِشبنج 
( .  أغـبم اٍضٜٗد اٍيٜبشٛ
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:ِيدار اٍدىج 

ٜـرم ِيدار اٍدىج تِد٘ ْشتج ىُٜ خرٌٜزاح اٍـْظر اٍِراد  
ٗؿبدث ِب ٜـتر ؿّ ِيدار  . ىٜبشٔ ئٍٙ اٍيِٜج اٍضيٜيٜج ٍَـْظر 

.  اٍدىج تيِٜج الاشخرداد  
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ٍٗضشبة ِيدار اٍدىج ٜخػَة ىٜبس اٍـدٜد ِّ اٍيراءاح ٍَـْٜبح  
: اٍِخخبرث ِّ الأْٗاؽ اٝخٜج 

ِّ ىِٜج الاشخرداد اٍِضشٗتج ٍخرٌٜز ِـَُٗ ِغبم ئٍٙ ؿْٜج ػتٜـٜج •
 .
.  ِّ ِٗاد ِرسـٜج ِـَِٗج اٍخرٌٜز •
ِيبرْج اٍخرٌٜز اٍِخضظل ِؾ ْؼٜرٓ اٍِخضظل ِّ ػرٜيج ِضدٗدث •

.اٍدىج
ِيبرْج اٍخرٌٜز اٍِخضظل ِؾ ْؼٜرٓ اٍِخضظل ِّ ػرٜيج أخر٘ ِٗذيج •
 .
. ِّ خلال دراشبح تّٜ اٍِـبِل اٍِخخَهج •
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X1X2Sرىُ اٍخضلَٜٜج

12742702722.828
2200251255.536.06
32402302357.071
4251264257.59.192
525627226411.3
62402402400

 250= اٍيِٜج اٍضيٜيٜج 
  274/250ئٍٙ  200/250ِيدار اٍدىج  

.  % 110-80أ٘ ٜخراٗش ِب تّٜ 
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:  اشخخداُ ٗخهشٜر رشِٗبح اٍغتػ اٍتٜبْٜج 

:اشخخداُ ِٜٗٛ •

ٗالاشخخداُ اٍِٜٗٛ ٍٖذٓ اٍرشِٗبح ٜخُ ئِب ؿّ ػرٜو اٍِضَل ْهشٔ أٗ 
.ؿّ ػرٜو ؿغٗ اٍٖٜئج اٌٍَِم تبٍخضيٜو ِّ ظضج اٍْخبئز 
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:اشخخداُ ؿَٙ نخراح زِْٜج •

ٜخُ نضط رشِٗبح اٍغتػ اٍتٜبْٜج ؿَٙ نخراح زِْٜج ِختبؿدث ٗذًٍ 
تٗاشػج ِدٜر اٍسٗدث ٗذًٍ ٌٍَضم ؿّ اٍخٗزٜؾ اٍـضٗائٛ ِٗيدار اٍخػؤ  

ٌٗذًٍ اٌخضبم ؿِب ئذا ٌبّ ْٕبً ِٜل أٗ خلٜٜر . اٍـضٗائٛ نٙ اٍْخبئز 
ٌِب ٜخُ اخخٜبر خٗاط الأداء ِذل ضد اٍيٜبس ِٗيٜبس . نٙ اخسبٓ اٍْخبئز 

ٌٗذًٍ لاتد ِّ اٍخؤٌد ئّ ٌبّ ْٕبً أ٘  . اٍغتػ ِٗيدار اٍدىج ٗاٍضٜٗد 
.  خلٜٜر أٗ ضٜٗد نٙ خٗاط الأداء 
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غتػ ِٗراىتج سٗدث سِؾ اٍـْٜبح ٗ اٍخضبٍٜل اٌٍِٜٜبئٜج
غتػ اٍسٗدث ٕٙ ْضبػبح ٗخيْٜبح خشخخدُ ٍغِبّ اٍسٗدث 1.

:ٗخضخِل ؿَٙ

(Blank)اسراء خسبرة كهل •

(Duplicate)ىٜبس ِخٌرر •

(Blind)خضَٜل ؿْٜج ؿِٜبء •

spikeخضَٜل ؿْٜبح ِغبم اٍٜٖب خرٌٜزاح ِـَِٗج •

اظدار رشُٗ اٍغتػ اٍتٜبْٜج تْٗؿٜج اٍخضبٍٜل  •
اشخخداُ ؿْٜبح ِرسـٜج•
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:أِب خؤٌٜد اٍسٗدث نٜضِل ؿدث ْضبػبح ِْٖب 2.

ِـبٜرث الاسٖزث •
خدرٜة اٍـبَِّٜ •
ظٜبْج الاسٖزث•
اٍخهخٜص ٗاٍِراسـج•
ٗخضِل اٍِخػػبح اٍخبٍٜج اسراءاح اختبؽ ْؼبُ اٍسٗدث •
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ادارث اٍِضرٗؽخٗظٜم اٍِضٌَجخٗظٜم 

خػج اٍيٜبساٍِراسـجاٍخسبرة اٍلهل

اٍخخػٜػ
ػرو اٍيٜبس  

اٍغتػ 
اٍـْٜبح اٍِرسـٜج
رشُٗ اٍغتػ 

اٍتٜبْٜج
اٍغتػ الإضظبئٛ

خٗظٜم اٍـْٜبح

اٍِـبٜرث 
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ْؼبُ خػتٜو اٍسٗدث
ظٜبْج ِٗـبٜرث  

الأسٖزث  
ٌهبءث ٗظٜبْج  

اٍِـداح
الأنراد  

اٍخـَُٜ ٗاٍخدرٜة  

اٍخهخٜصىبتَٜج اٍخػتٜواٍخٗذٜو

غتػ اٍسٗدث
اٍِِبرشبح اٍسٜدث  

نٙ اٍيٜبس

دٍٜل ٍلأكراع  
اٍخبظج

اٍِِبرشبح اٍسٜدث  
ٍَِـِل

ػرو اٍخضلٜل  
اٍيٜبشٜج  
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ػرو اٍخضبٍٜل  
اٍِشخيَج  

اٍخضبٍٜل تبلإغبنج  اٍِٗاد اٍِرسـٜج

اٍخهخٜص اٍداخَٛاٍهضطاٍخهخٜص اٍخبرسٛ

خيُٜٜ اٍسٗدث
رشِٗبح اٍغتػ  

اٍتٜبْٜج 

اٍخضبٍٜل الإضظبئٜج

اٍخضبٍٜل اٍِخٌررث

الاخختبراح اٍِضخرٌج  
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ْؼبُ خيُٜٜ سٗدث سِؾ اٍـْٜبح ٗخضََٜٖب

:  Control Chartsرشِٗبح اٍغتػ اٍتٜبْٜج 
خؾختر ُذٍ اهرشّيبح يً أُى اهّشبئل هويخبتؾج ّاهخأند يً سّدث اهلٖبشبح 

اهيؾيوٖج ُّٓ عرٖلج يرئٖج هيراسؾج اهؾيوٖبح اهخضوٖوٖج ّإذتبح أٌِب 
يٌظتعج إضضبئٖبً ّٖخى اهضضّل ؽوٓ ُذٍ اهرشّيبح تبشخخداى يّاد 

يرسؾٖج أّ كٖبشٖج ّإسراء خضبهٖل دّرٖج ّيٌخغيج هِب ّاشخخداى الأشنبل 
.  اهٌبخسج فٓ يخبتؾج سّدث اهخضبهٖل 
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ّرشّى اهظتع اهتٖبٌٖج خيذٖل تٖبٌٕ ٖتًٖ اهؾلاكج تًٖ ٌخٖسج خضوٖل اهؾٌٖج 
اهيرسؾٖج أّ اهلٖبشٖج ؽوٓ أضد اهيضّرًٖ ّركى أّ زيً اهلٖبس ؽوٓ 

اهيضّر اٗخر ّيً ُذا اهشنل ٖغِر يشخّٖبح يً اهٌخبئز خدّر ضّل كٖى 
يرنزٖج يذبهٖج ُّذٍ اهيشخّٖبح خؾرف تبهضدّد اهخضذٖرٖج  ّاهضدّد 

.  اهظبتعج 
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ٕٙ ىُٜ ٍخرٌٜزاح ِّ ِٗاد ِرسـٜج  :   Control Valueاٍيُٜ اٍغبتػج •

.  خٗىؾ ؿَٙ رشِٗبح اٍغتػ اٍتٜبْٜج 

ٕٙ ىُٜ ؿَِٜج خْخز ِّ اٍيٜبشبح  :   Response Valueىُٜ الاشخسبتج •

ٗىد خٌّٗ ىُٜ اِخظبط أٗ اْتـبد أٗ سٖد ْبخسج ِّ الاشخسبتج ٍَِبدث  

.اٍِرسـٜج اٍِشخخدِج 

. ٕٙ ىُٜ ٍَـْٜبح اٍغبتػج :   Control Lineخػ اٍغتػ •
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 (upper)ٕٗذا اٍضد ىد ٌّٜٗ ؿَٜٗبً :   Warning Limitاٍضد اٍخضذٜرٚ •
ِّ اٍيُٜ اٍغبتػج داخَج  % 95ضٜد ٜتّٜ أضخِبل ٗسٗد  (lower)أٗ شهَٜبً 

.   (standard deviation)غـم اٍضٜٗد اٍيٜبشٛ  ±ٕٗذٓ اٍيُٜ خِذل 

 Action)ٜٗػَو ؿَٜٔ أٜغبً ضد اٍهـل :  (Control Limit)اٍضد اٍغبتػ •

Limit)   ٕٗذا اٍضد ىد ٌّٜٗ ؿَٜٗبً أٗ شهَٜبً أٜغبً ٜٗتّٜ اضخِبل ٗسٗد
.  ذلاذج أِذبل اٍضٜٗد اٍيٜبشٛ  ±ِّ اٍيُٜ اٍغبتػج داخَٔ ٕٗٗ ِٜذل % 99.7
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: أْٗاؽ رشِٗبح اٍغتػ 

: ٌِّٜ اشخخداُ أْٗاؽ ِخخَهج ِّ رشُٗ اٍغتػ ٕٗٛ 

 

X

X-chart))رشُ غتػ اٍِخٗشػ         •

.   (R-chart)رشُ اٍغتػ ٍَِد٘        •
.  (D-chart)رشُ اٍغتػ ٍلاشخرسبؽ •
.   (r-chart)رشُ اٍغتػ ٍَِد٘ اٍْشتٛ •
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  اٍِـَُٗ اٍخرٌٜز ذاح اٍغبتػج اٍـْٜج أٗ اٍِرسـٜج اٍِبدث ىِٜج ٕٛ(CL) اٍغتػ خػ (1)

CL = ٕٗٙ(WL) اٍخضذٜر ضد (2) ± 2 Sx

CL = ٕٗٙ(AL) اٍغتػ ضد (3) ± 3 Sx

  اٍْخبئز ِّ ِسِٗؿج ٌٍل X ىُٜ ٕٗٙالاشخسبتج ىِٜج (4)
  : اٝخٛ تبٍضٌل ِٜٗذل (5)

–––––––––––––––   (AL) اٍـَٗٚ اٍغتػ ضد

–––––––––––––––(WL) اٍـَٗٚ اٍخضذٜر ضد

---------------(CL) اٍغتػ خػ
–––––––––––––––(WL) اٍشهَٛ اٍخضذٜر ضد

–––––––––––––––(AL) اٍشهَٛ اٍغتػ ضد

 (X-chart)رشُ اٍغتػ ٍَِخٗشػ 
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ٕٗٙ اٍهرو تّٜ أؿَٙ ٗأىل ْخٜسج ٍـْٜج غبتػج أٗ ِبدث  (CL)خػ اٍغتػ ( 1)
R = d2  ِرسـٜج ِيبشج نٙ ٌل ِسِٗؿج Sw

UALD4ضد اٍغتػ اٍـَٗٚ ( 2) * R

LALD3ضد اٍغتػ اٍشهَٛ ( 3) = zero 

ٌٍل ِسِٗؿج    Rٕٗٙ ىِٜج ىُٜ الاشخسبتج  ( 4)
:  ِٜٗذل تبٍضٌل اٝخٛ ( 5)

–––––––––––––––UALضد اٍغتػ اٍـَٗٚ 

–––––––––––––––(CL)ضد اٍغتػ 

------ظهر------(LAL)ضد اٍغتػ اٍشهَٛ 

:  ٜٗضِل  (R-chart)رشُ اٍغتػ ٍَِد٘ 
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ؿدد اٍخضبٍٜل اٍِخٌررث 
نٙ ٌل خضلَٜٔ

اٍخػ اٍغبتػ
D2

ضد اٍغتػ اٍشهَٛ 
D3

ضد اٍغتػ اٍـَٗٚ  
D4

3.267ظهر21.128

2.575ظهر31.693

2.282ظهر42.059

2.115ظهر52.326

 D, dاٍيُٜ الإضظبئٜج ٌٍل ِّ ( 9)ٜٗتّٜ اٍسدٗل 
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XRX

:  ِذبل 

 (COD)ؿْد ئسراء غتػ اٍسٗدث ٍلأٌشسّٜ اٌٍِٜٜبئٛ اٍِشخًَٖ 
 500أسرٜح اٍيٜبشبح اٝخٜج ؿَٙ ؿْٜج ىٜبشٜج خضخٗ٘ ؿَٙ 

-X)تّٜ رشُ اٍغتػ ٍَِخٗشػ اٍضشبتٛ . ٍخر / ََِٜسراُ أٌشسّٜ 

chart)  ٘ٗرشُ اٍغتػ ٍَِد(R-chart)  .
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رىُ اٍخضلَٜج
اٍخٌرارٜج

()اٍِخٗشػ (R)اٍِد٘ 
X2( 2)خسرتج X1( 1)خسرتج 

14914932492.0
497.0ظهر2497497
34985013499.5
44924857488.5
54984935495.5
65105082509.0
75065126509.0
84924875489.5
94914883489.5
104975036500.0
115004946497.0
125065115508.5
135065015503.5
1448749710492.0
491.0ظهر15491491
165004991499.5
1749150716499.0
184954983496.5
195025002501.0
204954923493.5

4.5  ِخٗشػ اٍِد٘  
497.5  ِخٗشػ
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: خيُٜٜ رشِٗبح غتػ اٍسٗدث 

خـختر اٍضبلاح اٍخبرسج ؿّ ْػبو غتػ اٍسٗدث ٕٙ اٍضبلاح اٍخٙ ٌٜهّٗ  
: نٜٖب 

. ىِٜج ٗاضدث خيؾ خبرر ضدٗد اٍغتػ •
. شتـج ىُٜ ِخخبتـج ؿَٙ سبْة ٗاضد ِّ اٍخػ اٍِضٗرٚ •
. شتـج ىُٜ ِخخبتـج ِٗخزاٜدث •
. شتـج ىُٜ ِخخبتـج ِٗخْبىظج •
. ىِٜخّٜ ِّ ذلاذج ىُٜ ِخخبتـج خيؾ خبرر ضدٗد اٍخضذٜر •
ؿضرث ىُٜ ِّ أضد٘ ؿضر ىِٜج ِخخبتـج ؿّ سبْة ٗاضد ِّ اٍخػ اٍِضٗرٚ •
 .

.
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:خـختر اٍضبلاح اٍخبرسج ؿّ ْػبو اٍسٗدث ٕٙ اٍضبلاح اٍخٙ ٌّٜٗ نٜٖب 

 
. ىِٜج ٗاضدث خيؾ نٗو ضد اٍغتػ •
. ىِٜج ٗاضدث خيؾ أدْٛ ضد اٍغتػ •
. شتـج ىراءاح ِخخبتـج ِخزاٜدث أٗ ِخْبىظج •
. شتـج ىراءاح ِخخبتـج خيؾ نٗو ِخٗشػ اٍِد٘ •
ٗتبٍِذل نَٗ أّ ىِٜج ٗاضدث ؿَٙ الأىل ٗىـح خبرر ضد اٍغهتػ اٍـَهٗٚ   •

ٗسة ئؿبدث ضشبة ٌل اٍيُٜ
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ٜراؿٛ أّ اٍزٜبدث أٗ اٍْيظبّ اٍِْخؼُ ٍَِد٘ ٜدل ؿَٙ  •
.خَل تْؼبُ ظٜبْج الأسٖزث أٗ خيبدُ اٌٍٗاضم اٍِشخخدِج 

ٜسة ؿْد خيُٜٜ رشِٗبح اٍغتػ ألا ْٜؼر اٍِرء نيػ ئٍٙ  •
ضبلاح اٍغتػ ٌٍّٗ أٜغبً ؿّ أ٘ خػٗر  نٙ ِٗاىؾ اٍْيبػ  

ؿَٙ اٍرشُ ٍٜخخذ اٍخداتٜر اٌٍبنٜج ىتل أّ خؼٖر ضبلاح  
.اٍخرٗر ؿّ ضدٗد اٍغتػ 
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اٍزٜبدث اٍِغػردث ٍٗٗ داخل ضد الأِبّ ٌٗذًٍ اٍخذتذة اٍضبد  •
تبٍزٜبدث ٗاٍْيظبّ ٌِّٜ أّ ٜإدٜب ئٍٙ ضبلاح خرٗر ؿّ  

ضدٗد اٍغتػ  
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:  ؿْٜبح اٍسٗدث اٍغبتػج 
ٌِّٜ اشخخداُ أْٗاؽ ِخخَهج ِّ اٍـْٜبح اٍغبتػج ٗاٍخٙ خشخخدُ ىُٜ 

:ْخبئسٖب ؿَٙ رشِٗبح اٍغتػ اٍتٜبْٜج ٍَسٗدث ٕٗذٓ اٍـْٜبح ٕٙ 

:  (I)اٍْٗؽ الأٗل •
ؿْٜج خخَٜيٜج أٗ ِرسـٜج ِـَِٗج اٍخرٌٜز ٜٗشخهبد ِّ اشخخداِٖب نٙ  

خضدٜد اٍِد٘ ٗاٍضٜٗد اٍيٜبشٛ ٗاٍدىج ٗاٍِخٗشػ ٗؿْد اشخخداِٖب ٍخضدٜد  
ٗؿْد اشخخداِٖب  . ناْٖب خدل ؿَٙ ِد٘ اٍخػؤ اٍـضٗائٛ  (R)اٍِد٘ 

ٍخضدٜد اٍِخٗشػ ناْٖب خدل ؿَٙ ِد٘ اٍخػؤ اٍِْخؼُ ٗخشخخدُ نٙ ئؿداد  
.   (R-chart)ٗرشُ غتػ اٍِد٘  (X-chart)رشُ غتػ اٍِخٗشػ 
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: (II)اٍْٗؽ اٍذبْٛ •
ؿْٜج ػتٜـٜج كٜر ِـَِٗج ِٗخلٜرث اٍخرٌٜز ٌِّٜ اخخٜبرٕب ِّ تّٜ 

ٗخشخخدُ نٙ ئؿداد رشُٗ غتػ اٍِد٘ . اٍـْٜبح اٍٗاردث ٍَِـِل ٍَخضَٜل 
.   (r-chart)اٍْشتٛ 

:   (III)اٍْٗؽ اٍذبٍد •
ؿْٜبح ػتٜـٜج ٌِّٜ اخخٜبرٕب ِّ تّٜ اٍـْٜبح اٍٗاردث ٍَِـِل ٍَخضَٜل 
ٗخيبس ىتل ٗتـد ئغبنج خرٌٜز ِـَُٗ ِّ ِبدث ىٜبشٜج ٍْهس اٍـْظر 

-D)اٍِراد ىٜبشٔ ٗخشخخدُ نٙ رشُ اٍغتػ ٍلاشخرسبؽ اٍغتػٛ 

chart)  .
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:  (IV)اٍْٗؽ اٍراتؾ •
خشخخدُ ؿْدِب ٌّٜٗ اٍـْظر اٍِراد ىٜبشٔ كٜر  (blank)ؿْٜبح كهل 

ذبتح ٜٗخلٜر خرٌٜزٓ ِؾ اٍٗىح ٜٗشخهبد ِّ ٕذٓ اٍـْٜبح نٙ خضدٜد ِد٘ 
ٗخشخخدُ ٕذٓ اٍـْٜبح نٙ ئؿداد رشُ  (limit of detection)اٍخِٜٜز 

.ٍَخسبرة اٍلهل  (R-chart)اٍغتػ ٍَِد٘ 
:  (V)اٍْٗؽ اٍخبِس •
ؿْٜبح ػتٜـٜج كٜر ذبتخج ٌِٜٜبئٜبً ٗكٜر ِـَِٗج اٍخرٌٜز ٌِّٜٗ اخخٜبرٕب •

ِّ تّٜ اٍـْٜبح اٍٗاردث ئٍٙ اٍِـِل ٍَخضَٜل ٗخشخخدُ نٙ ئؿداد رشُ 
.  (r-chart)اٍغتػ ٍَِد٘ اٍْشتٛ 
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أْٗاؽ رشِٗبح اٍغتػ
ْٗؽ اٍـْٜج اٍغبتػج اٍِشخخدِج

IIIIIIIVV

√√  اٍِخٗشػ اٍغتػ رشُ

√√(Rchart) ٍَِد٘ اٍغتػ رشُ

√(D-chart) ٍلاشخرسبؽ اٍغتػ رشُ

√(r-chart) اٍْشتٛ ٍَِد٘ اٍغتػ رشُ

ٜٗتّٜ اٍسدٗل اٝخٛ ْٗؽ اٍـْٜبح اٍِشخخدِج نٙ ئؿداد 
رشِٗبح غتػ اٍسٗدث اٍِخخَهج
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خػؤ ِْخؼُخػؤ ؿضٗائٙاٍضبٍج
ٌتٜرٌتٜرِْخهغج ٗاٍضيٜيج ِْخهغج اٍخٌرارٜج

ٌتٜرظلٜرِْخهغج ٗاٍضيٜيج ِرخيـج اٍخٌرارٜج

ظلٜرٌتٜرؿبٍٜج ٗاٍضيٜيج ِْخهغج اٍخٌرارٜج

ظلٜرظلٜرِرخهـج ٗاٍضيٜيج ِرخيـج اٍخٌرارٜج

:ْٜٗضؤ ؿّ ذًٍ اٍضبلاح الاخٜج 
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أْٗاؽ ِٗظبدر الاخػبء نٙ سِؾ اٍـْٜبح ٗخضََٜٖب اٌٍِٜٜبئٜج

ِب ِّ ضً نٙ أّ سِٜؾ اٍخضبٍٜل اٌٍِٜٜبئٜج خخـرع لأخػبء خإد٘ اٍهٙ  
:ؼٖٗر ْخبئز ختـد ؿّ اٍيُٜ اٍضيٜيٜج ٕٗذٓ الاخػبء ٕٙ 

Random errorاٍخػؤ اٍـضٗائٙ •

 Systematic errorاٍخػؤ اٍِْخؼُ •

 Gross errorاٍخػؤ اٍهبدش•

 Rounding errorخػؤ اٍخيرٜة •
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:اٍخػؤ اٍـضٗائٙ 

نٙ ٕذا اٍْٗؽ لا ٜإد٘ ئؿبدث اٍخضَٜل ؿَٙ ؿْٜبح ِخِبذَج ِٗخسبْشج اٍٙ 
ْخبئز ِخػبتيج تل ٜـػٙ ْخبئز ِخهرىج خْخضر ضٗل ىِٜج ِضٗرٜج ٗتذًٍ 
ناْٖب ذاح ىِٜج ِٗستج أٗ شبٍتج ْشتج اٍهٙ ٕهذٓ اٍيِٜهج اٍِضٗرٜهج     

ٌِٜٗهّ خيٜهُٜ اٍخػهؤ    . ٜٗخهبٗح تـد ٕذٓ اٍيُٜ ؿّ اٍيِٜج اٍِضٗرٜج 
.اٍـضٗائٙ تبشخخداُ اٍضٜٗد اٍيٜبشٙ 
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:اٍخػؤ اٍـضٗائٙ خبتؾ 

:ٜٗـز٘ ٕذا اٍخػؤ لاخخلام ؼرٗم اٍخضبٍٜل ِذل 
اخخلام ضسُ اٍـْٜج ٗاٌٍبضم اٍِشخخدُ ِّ خسرتج اٍٙ أخر٘ •
خذتذة درسبح اٍضرارث ٌاخخلام ٗىح ٌِٗبّ اٍخشخّٜ•
خذتذة ؼرٗم خضلٜل الاسٖزث ٌدرسج اٍضرارث ٗشرؿج اٍشرٜبّ ٗضدث •

.اٍخٜبر اٌٍٖرتٙ ٗػٗل اٍِٗسج اٍِشخخدِج نٙ اٍيٜبس
اٍخهبٗح ِّ خضلَٜٔ اٍٙ أخر٘•
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: اٍخػؤ اٍِْخؼُ 

ٕٗذا اٍخػؤ ٜؤخذ ِشبرا ِضددا ٗخٌّٗ ٌل اٍيُٜ اٍِيبشج ئِهب أظهلر أٗ   
أٌتر ِّ اٍيِٜج اٍضيٜيٜج ٗىد ٌّٜٗ ٕذا اٍهرو ٌتٜرا أٗ ظلٜرا ٜٗـهز٘  

: ٕذا اٍخػؤ اٍٙ
ؿدُ ذتبح اٍـْٜج ِّ ٗىح سِـٖب اٍٙ ٗىح خضََٜٖب •
ؿدُ اٍيدرث ؿَٙ خضَٜل ٌل الأضٌبل اٍِٗسٗد ؿَٜٖب اٍـبِل اٍِراد •

خضََٜٔ 
اٍخداخلاح•
اْضرام ىُٜ اٍِـبٜرث زٜبدث أٗ ْيظبْب •
ىِٜج اٍخسبرة اٍلهل •
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: اٍخػؤ اٍهبدش •
ٕٗ اٍخػؤ اٍذ٘ ْٜضؤ تظٗرث ؿبِج ِّ ؿدُ اٍٜيؼج ٍِّ سِؾ اٍـْٜج أٗ •

:اٍخيرٜر ٜٗـز٘ ذًٍ اٍٙ  ادىبُ تبٍخضَٜل أٗ أؿد

اخػبء ؿْد خرىُٜ اٍـْٜبح•
خضَٜل اٍـْٜج اٍخبػئج •
اشخخداُ ػرٜيج كٜر ِْبشتج •
اٍيراءث اٍخبػئج ٍِيٜبس أٗ أرىبُ الاسٖزث•
اشخخداُ ٗضداح ٍَخـتٜر ؿّ اٍخرٌٜز خبػئج •
اٍْيل اٍخبػئ ٍَْخبئز ِّ ٌراشج اٍْخبئز الاظَٜج  •
ْيل أرىبُ ِّ ِٗاىـٖب•
اسراء اٍضشبتبح تػرٜيج خبػئج •
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: خػؤ اٍخيرٜة •

ؿْد خيرٜة ىراءاح أٗ أرىبُ نٙ اٍِراضل الاٍٜٗج ٍَضشبتبح خْضؤ اخػهبء  
ضٜد أْٔ نٙ تـع الأضٗال خغرة اٍيُٜ نٙ ِـبِلاح ىد خزٜهد أٗ خيهل   

.ٌذٜرا ؿّ اٍيِٜج اذا تيٜح دّٗ خيرٜة 
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: خػؤ اٍخيرٜة خبتؾ •

سة ؿدُ خيرٜة الارىبُ ضخٙ اٍِرضَج الاخٜرث ِهّ اٍضشهبتبح ٜٗسهة    ٜ
:ِراؿبث ِب َٜٙ 

أّ زٜبدث اٍخػؤ اٍـضٗائٙ ٜإد٘ اٍٙ اْخههبع دىهج اٍخٌرارٜهج    •
(Precision) 

 Truenessأّ زٜبدث اٍخػؤ اٍِْخؼُ ٜإد٘ اٍٙ اْخهبع اٍضيٜيج •

أّ اْخهبع اٍخػؤ اٍـضٗائٙ ٜإ٘ اٍٙ ارخهبؽ دىج اٍخٌرارٜج•
أّ اْخهبع اٍخػؤ اٍِْخؼُ ٜإد٘ اٍٙ ارخهبؽ اٍضيٜيج •
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خػؤ ِْخؼُخػؤ ؿضٗائٙاٍضبٍج
ٌتٜرٌتٜرِْخهغج ٗاٍضيٜيج ِْخهغج اٍخٌرارٜج

ٌتٜرظلٜرِْخهغج ٗاٍضيٜيج ِرخيـج اٍخٌرارٜج

ظلٜرٌتٜرؿبٍٜج ٗاٍضيٜيج ِْخهغج اٍخٌرارٜج

ظلٜرظلٜرِرخهـج ٗاٍضيٜيج ِرخيـج اٍخٌرارٜج

:ْٜٗضؤ ؿّ ذًٍ اٍضبلاح الاخٜج 

27.04.2010 Seite 126Seite 126

ٗتذًٍ ناّ أنغل اٍضبلاح ٕٙ اٍخٙ ٌّٜٗ نٜٖب ٌل ِّ اٍخٌرارٜج  
ٗاٍضيٜيج ؿبٍٜخبّ ٕٗذاّ ْٜضؤّ ِّ اْخهبع اٍخػؤ اٍـضٗائٙ  

ٗاٍخػؤ اٍِْخؼُ

ٗتذًٍ نأْ ٌِّٜ اسِبلا خيشُٜ ِظبدر اٍخػؤ اٍـَِٜج نٙ ِـبِل
:اٍخضبٍٜل اٍٙ الأخػبء الاخٜج 



64

27.04.2010 Seite 127Seite 127

أخػبء خـز٘ ٍَـْٜج•

اخػبء خـز٘ ٌٍَٗاضم اٍِشخخدِج•

أخػبء خـز٘ ٍَِٗا داٍِرسـٜج•

أخػبء خـز٘ ٍَػرو اٍِشخخدِج•
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أخػبء خـز٘ ٍَِـبٜرٓ•
أخػبء خـز٘ ٍلاسٖزث اٍِشخخدِج•
أخػبء خـز٘ ٍخشسٜل اٍْخبئز•
أخػبء خـز٘ ٍَضشبتبح•
أخػبء خـز٘ ٍَْيل•
أخػبء خـز٘ لإؿداد اٍخيبرٜر•
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أْٗاؽ ِٗظبدرالأخػبء نٙ اٍخضبٍٜل  
اٌٍِٜٜبئٜج
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:  أخػبء ؿْد أخذ اٍـْٜبح 

.  خَٗد اٍـْٜج ِّ اٍٗؿبء أٗ الأْبتٜة •
.  اشخخداُ ٗؿبء كٜر ِْبشة •
ؿدُ –ِّ ِْػيج كٜر ِْبشتج )اشخخداُ ؿْٜج كٜر ِِذَج •

. ( ٗىح كٜر ِلائُ -اٍِزر 
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:  أخػبء ِّ ْيل ٗخخزّٜ اٍـْٜبح 

. ؿدُ كَو ئْبء اٍـْٜج •

خَٗد اٍـْٜج ِّ ِظبدر خبرسٜج ٌبلأتخرث اٍـغٜٗج نٙ اٍٖٗاء ٗالأخرتج •

.  ِّ سٗ اٍـِل 

اٍخخزّٜ ؿْد درسج ضرارث كٜر ِْبشتج ِِب ٜإدٚ ئٍٙ خٌشٜر تـع •

.  اٍِرٌتبح اٍـغٜٗج 
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:  أخػبء ِّ ْيل ٗخخزّٜ اٍـْٜبح 
.  (PAH)خضَل تـع اٍِرٌتبح اٍضشبشج ٍَغٗء •

(تٍٜٗٗسٜبً–ٌِٜٜبئٜبً –نٜزٜبئٜبً )ؿدُ الأخذ نٙ الاؿختبر ذتبح اٍـْٜبح •

.  ؿدُ اشخخداُ ِٗاد ضبنؼج ِْبشتج •

.  اٍخخزّٜ اٍػٜٗل ٍَـْٜج ىتل اٍخضَٜل •

( .  شداداح ِػبػٜج –ْٗؽ –ْؼبنج )اشخخداُ ئْبء كٜر ِْبشة •
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:أخػبء ِّ اٍخـرم ؿَٙ اٍـْٜبح 
 

.  اشختدال ؿْٜج تؤخر٘ •

.  ٗىح كٜر شَُٜ أٗ كٜبة اٍِـَِٗبح •
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:  أخػبء ِّ خضغٜر اٍـْٜبح 

( .  أدٗاح ػضّ اٍـْٜبح)ىُٜ اٍخسبرة اٍلهل •
. ؿدُ اٍخسبْس •
. اٍهيد تبٍختخر ٍِٗاد ِخػبٜرث •
ؼرٗم ٕغُ اٍـْٜبح ٗؿدُ خٌرارٜخٖب تْهس اٍؼرٗم ٌبخخلام •

. ٗىح ٗضرارث اٍٖغُ 
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:أخػبء ِّ اٌٍٗاضم اٍِشخخدِج 
 

. اشخخداُ ٌٗاضم كٜر ْيٜج •
.اشخخداُ ِذٜتبح كٜر ْيٜج •
. شٗء خخزّٜ اٌٍٗاضم •
.اشخخداُ ٌٗاضم اْخٖح ظلاضٜخٖب •
.  اشخخداُ ضسُٗ كٜر ظضٜضج ِّ اٍِذٜتبح •
.ؿدُ ذٗتبْٜج اٌٍٗاضم ٌبَِج •
. ختخر اٌٍٗاضم •
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:  أخػبء ِّ اٍِٗاد اٍِرسـٜج ٗاٍيٜبشٜج اٍِشخخدِج 
. ِٗاد ِرسـٜج كٜر ْيٜج •
. أخػبء ِّ خداخل ِٗاد كرٜتج نٙ اٍِٗاد اٍِرسـٜج •
( . ِذل اٍَزٗسج)اخخلام نٜزٜبئٛ تّٜ اٍـْٜج ٗاٍِبدث اٍِرسـٜج •
. اشخخداُ ىُٜ ِرسـٜج خبػئج •
–ختخهر  –خلٜر اٍِبدث اٍِرسـٜج ْخٜسج خخهزّٜ كٜهر ِْبشهة    •

. ادِظبط 
. اشخخداُ ِٗاد ِرسـٜج اْخٖح نخرث ظلاضٜخٖب •
. أخػبء نٙ خضغٜر اٍِٗاد اٍِرسـٜج •
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:  أخػبء ِّ ػرٜيج اٍيٜبس اٍِشخخدِج 

. اٍضٜٗد ؿّ اٍػرٜيج ٗؿدُ ئختبؽ اٍػرٜيج خِبِبً  •
. أخػبء ؿْد اٍخضغٜر أٗ اٍخَػ أٗ الإغبنج  •
. اشخخداُ ؿَِٜبح خضََٜٜج خبػئج  •
. ؿدُ الاٍخزاُ تبٍِد٘ اٍذٚ ٜظَص  •
. ئِٕبل اٍِد٘ اٍخػٛ ٍَخسرتج  •
. ئِٕبل ضد اٍخِٜٜز  •
. ئِٕبل ىُٜ اٍخسبرة اٍلهل  •
. ؿدُ ِلاضؼج ٗىح اٍخهبؿل تدىج  •
.ؿدُ غتػ درسج اٍضرارث تدىج  •
. ِٕبل خراٌة اٍخػٗػ ٗخداخَٖب نٙ ىٜبس ػٜم الاْتـبد ا•
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:  أخػبء ِّ اٍِـبٜرث 

.أخػبء نٙ ىٜبس اٍضسُٗ •

 
:  أخػبء اٍٗزّ 

. ؿدُ غتػ ظهر اٍِٜزاّ •
. ؿدُ ِـبٜرث اٍِٜزاّ •
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:أخػبء ِّ اشخخداُ الأسٖزث •
 

.  ؿدُ ْؼبنج الأسٖزث اٍِشخخدِج •
. اٍخَٗد •
.  ؿدُ خسهٜم الأسٖزث •
. اشخخداُ أسٖزث كٜر ِْبشتج ٗئِٕبل غتػٖب •
. ؿدُ ِراسـج ْٗؿٜج اٍْخبئز •
.  ئِٕبل ظٜبْج الأسٖزث •
.خؤذٜر اٍضرارث ٗاٌٍٖرتبء ٗاٍِسبل اٍِلْبػٜشٛ ؿَٙ الأسٖزث•
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: أخػبء اشخخداُ اٍِبظبح اٍزسبسٜج •

( . ذاح ضسُٗ ِخهبٗخج)اشختدال اٍِبظبح •
. اشخخداُ اٍِبظج كٜر اٍِْبشتج •
. اشخخداُ اٍِبظبح ِتََج •
. اشخخداُ ِبظبح كٜر ِـبٜرث أٗ ٜظـة ِـبٜرخٖب •
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: أخػبء اشخخداُ اٍِبظبح اٍزسبسٜج خبتؾ •
ػرٜيج الاشخخداُ كٜر اٍظضٜضج ِذل ؿدُ الأخذ نٙ الاؿختبر ٗىهح  •

اٍخهرٜق أٗ ؿدُ اشخخداِٖب ٕٗٙ نٙ ٗغؾ رأشٛ ٗ ؿهدُ ِلاضؼهج   
. ؿلاِبح اٍتدء ٗاٍْٖبٜج تدىج ٗٗسٗد نيبؿبح ٕٗاء 

ؿدُ ْؼبنج اٍِبظبح ٜسـل نراكبح تّٜ شػضٖب اٍداخَٛ ٗاٍِضَٗل•

. ؿدُ اٍخْتٔ ٗاٍدىج نٙ الاشخخداُ •
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: أخػبء ِّ اشخخداُ اٍِبظبح الأٗخِٗبخٌٜٜج •

. اشختدال اٍِبظبح ذاح ضسُٗ ِخخَهج •
. أخػبء نٙ اٍضسُٗ •
. ؿدُ أضٌبُ اٍػرم اٍِخضرً •
. اشخخداُ ِبظج أػرانٖب خشرة اٍِضبٍٜل •
. اٍخظبو اٍِضبٍٜل ؿَٙ اٍشػص اٍخبرسٛ •
. خهرٜق اٍِبظج تشرؿج زائدث •
. شضة نيبؿبح ٕٗاء •
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:أخػبء ِّ أٗؿٜج خهرٜق اٍسرؿبح •

. اْشداد ئترث شضة ٗخهرٜق اٍـْٜبح •
. اشخخداُ أسٖزث كٜر ِـبٜرث •
. ٗسٗد أْبتٜة أٗ ظِبِبح ٜخشرة ِْٖب اٍِضبٍٜل •
. اْشداد الأْبتٜة أٗ اٍظِبِبح •
. ؿدُ غتػ اٍضسُٗ اٍِضيْٗج •
. أخػبء ِّ ؿدُ دىج شرؿج اٍِغخبح اٍْبىَج ٍَِضبٍٜل •
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:أخػبء ِّ اٍخَٜج اٍِشخخدِج نٙ اٍيٜبس •
. ؿٜٗة تبٍخَٜج ٌبخخلام اٍضهبنٜج أٗ اشخخداُ خلاٜب ِخخَهج •
. اشخخداُ خلاٜب كٜر ِْبشتج ٌْٗؽ اٍزسبر أٗ اٍضسُٗ •
.  ٗغؾ اٍخَٜج تػرٜيج كٜر ظضٜضج •
.  ؿدُ ِلء اٍخَٜج تضسُ ٌبم •
.  اشخخداُ خلاٜب ِتََج ِّ اٍخبرر •
.  اشخخداُ خلاٜب ذاح شػٗش ِخدٗضج أٗ خضْج •
. ٗسٗد نيبؿبح ٕٗاء داخل اٍِضبٍٜل اٍِيبشج •
. اشخخداُ خلاٜب كٜر ْؼٜهج •
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: أخػبء سٖبز اٍهٗخِٜٗخر •
. أخػبء ِّ ؿدُ غتػ ػٗل اٍِٗسج اٍِلائِج ٍَيٜبس •
. ؿدُ ٗسٗد ٌذبنج غٗئٜج ٌبنٜج ِذل اشخخداُ اٍَِتبح اٍيدِٜج •
ؿدُ ْؼبنج اٍْؼبُ اٍغٗئٛ ِذل اٍِراٜب ٗاٍـدشبح ٗٗسٗد أخرتج أٗ أتخهرث  •

. ؿَٜٖب 
ؿدُ اشخخداُ اٍسٖبز اٍِْبشة ٌبشخخداُ سٖبز تِرضص تدلًا ِّ يخر ِزٗد •

. تآٍٜٔ ئؿػبء غٗءا ٗضٜد ػٗل اٍِٗسج 
. ؿدُ غتػ اٍسٖبز •
.ئِٕبل أٜج ضٜٗد •
. ؿدُ غتػ ْيػج اٍظهر •
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: أخػبء سٖبز اٍهٗخِٜٗخر خبتؾ •

. دخٗل غٗء نٙ كرنج اٍـْٜج •
. ؿدُ غتػ نخضج ْبنذث اٍسٖبز ٍدخٗل اٍغٗء •
. اشخخداُ ِرضص خػؤ •
. اشخخداُ ٌبضم خٌتٜر اٍغٗء كٜر ظبٍص أٗ كٜر ِغتٗػ •
. ِد٘ كٜر ِلائُ ٍَيٜبس •
. ِشسل ٜـػٙ ذتذتبح ؿبٍٜج •
. ىراءاح كٜر ذبتخج ٍخذتذة اٍخٜبر •
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: أخػبء أذْبء ْيل اٍيراءاح •

. اٍخػؤ نٙ خظْٜم الأخػبء ٗخَػٖب •
. اٍخػؤ نٙ اٍخٖسئج •
( . كٜر ٌبَِج–ِضٕٗج )أخػبء ْيل •

:
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  :أخػبء ؿْد خشسٜل اٍْخبئز •

. اشختـبد أخػبء اٍـْٜج •
. ؿدُ اخخبذ ئسراءاح غتػ ٗخؤٌٜد اٍسٗدث •
. اشختـبد اٍضبلاح خبرر ِد٘ اٍغتػ •
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:  أخػبء ِّ اٍضشبتبح •

. ٗضشبة اٌٍشٗر اٍسترٜج –أخػبء ضشبتٜج نٙ اٍٗضدث اٍِشخخدِج •
. خيرٜة الأرىبُ •
. ؿدُ ضشبة ىُٜ اٍخسرتج اٍلهل ٍَـْٜج أٗ اٌٍبضم اٍِشخخدُ •
. ؿدُ اشخخداُ ِـبِل اِخظبط ظضٜص •
. ئِٕبل أٗ اشخخداُ ِـبِل خخهٜم كٜر ظضٜص •
. ئٍٙ ِد٘ ىٜبس يخر  ؿدُ ا لاْختبٓ ؿَٙ الاْخيبل•
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اٍخلٜٜر ؿْد اٍْشخ  
ٗاٍْيل  

اٍـْٜج اٍخبػئج  اٍيراءث اٍخبػئج

كٜبة اٍغتػ  
الإضظبئٛ

ؿدُ الإخِبُ  ِضبٌل أخذ اٍـْٜبح
تبٍخهبظٜل

الأخػبء

اٍِـبٜرث اٍخبػئج  

اٍهيد

اٍػرٜيج اٍخبػئج  

اٍخَٗد  

ِظبدر تـع الأخػبء نٙ اٍيٜبشبح  
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ؿدُ ذتبح الأسٖزث اٍخيَتبح اٍتٜئٜجِٖبرث اٍِضَل  

خهبٗح اٍَِٗذبحاٍخيْٜبح اٍِخبضجاٍهيد اٍِخهبٗح

ؿدُ اٍدىج

اٍِضبنؼج ؿَٙ  
ىدرث الاضخِبل  

خهبٗح اٍـْٜج

غتػ اٌٍٗاضم

خهبٗح اٍخسبرة  
اٍلهل  

بعض مصادر 
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اٍضٜٗد اٍْؼرٚ
اٍخداخلاح  اٍِـبٜرثاٍهيد  

خؤذٜر اٍٗشػاٍضٜٗد اٍْؼرٚضٜٗد اٍِضَل

اٍضٜٗد
خسبرة اٍلهل  

غتػ اٍيدرث ؿَٙ  
الاضخِبل

اٍخَٗد

ضٜٗد الأسٖزث  
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اٍخـرم ؿَٙ اٍَِٗذبح  خشَشل اٍضٜبزثْٗؽ اٍـْٜج  

ٗىح اٍخخزّٜ  
ٗالاضخهبؼ

ِـبٍسج ٗضهؼ اٍـْٜبحاٍـْٜبح اٍهرؿٜج

اٍـْٜج
ضسُ اٍـْٜج 

ِـبٜرث اٍـْٜبح

ؿدد اٍـْٜبح

ػرو اٍخضلٜل  
اٍيٜبشٜج لأخذ اٍـْٜبح  
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ٗالاضخٜبػبح اٍٗاسة   اٍػرو اٍِشخخدِج نٙ خضَٜل ِٜبٓ اٍضرة
ئختبؿٖب

: أْٗاؽ اٍخضبٍٜل اٍخٙ خسر٘ ؿَٙ ِٜبٓ اٍضرة 

: ْٕبً ذلاد أْٗاؽ ِّ اٍخضبٍٜل اٍخٙ خسر٘ ؿَٙ اٍِٜبٓ ٕٙ 
.  اٍخضبٍٜل اٍهٜزٜبئٜج ٗاٍخضبٍٜل اٌٍِٜٜبئٜج ٗاٍخضبٍٜل اٍتٍٜٗٗسٜج 
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:  اٍخضبٍٜل اٍهٜزٜبئٜج 
. اٍِٗاد اٍظَتج •
.  الأس الاٜدرٗسْٜٛ •
.  اٍخٗظٜل اٌٍٖرتٛ •
. درسج اٍضرارث •
. اٍَّٗ –اٍػـُ –اٍرائضج •
.  اٍـٌبرث •
. الإضـبؿبح •
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• .

: اٍخضبٍٜل اٌٍِٜٜبئٜج 
. اٍِٗاد اٍـغٜٗج •

( . ٌترٜخبح–ٌترٜخٜد )ِرٌتبح اٌٍترٜح كٜر اٍـغٜٗج •

–أِْٜٗهب  –ْٜخرٜهح  –ْخهراح  )ِرٌتبح اٍْٜخرٗسّٜ كٜر اٍـغٜٗج •

( . شٜبْٜد

( . نٗشهبح)ِرٌتبح اٍهٗشهٗر كٜر اٍـغٜٗج •

( . نَٗرٜهد –ٌَٗرٜهد  –ٌَهٗر  )ِرٌتبح اٍٖبٍٗسّٜ كٜر اٍـغٜٗج •
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: اٍخضبٍٜل اٍتٍٜٗٗسٜج 

. اٍيٍْٜٗٗبح اٌٍَٜج •

. اٍيٍْٜٗٗبح اٍلبئػٜج •

. اٍهٜرٗشبح •

. اٍػهَٜٜبح الأٍٜٗج •

. اٍػضبٍة ٗاٍهػرٜبح •
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:  أْٗاؽ ٗػتٜـج اٍِٗاد اٍخٙ ٜسر٘ خضََٜٖب نٙ اٍِٜبٓ 

ٜخُ خضَٜل اٍِٗاد اٍـغٜٗج ٗاٍِٗاد كٜر اٍـغٜٗج اٍِٗسٗدث نٙ اٍِٜبٓ ، 

ٗخضِل اٍِٗاد كٜر اٍـغٜٗج ، ٗاٍِٗاد كٜر اٍـغٜٗج الأْْٜٜٗج ، ٗاٍِٗاد 

. كٜر اٍـغٜٗج اٌٍبخْٜٜٗج ، ٗاٍِٗاد كٜر اٍـغٜٗج اٍٍِٗدث ٍَلبزاح 
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:اٍِٗاد اٍـغٜٗج  

. اٍضضُٗ –اٍدّٕٗ –اٍزٜٗح•

. اٍهْٜٗل •

. اٍِْؼهبح اٍظْبؿٜج •

. اٍِتٜداح اٍضضرٜج •

. اٍِرٌتبح اٍـغٜٗج اٍِخػبٜرث •

. اٍِرٌتبح اٍـغٜٗج اٍضبِغٜج أٗ اٍيبؿدٜج •
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:اٍِٗاد كٜر اٍـغٜٗج اْْٜٜٝٗج 
. اٍهٗشهبح •
. اٌٍترٜخبح •
. اٌٍترٜخٜد •
. اٌٍَٗرٜد •
. اٍهَٗرٜد •
. اٍْخراح •
. اٍْٜخرٜح •
. اٍشٜبْٜد •
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: اٍِٗاد كٜر اٍـغٜٗج اٌٍبخْٜٜٗج 

. اٍتٗخبشُٜٗ –اٍظٗدُٜٗ •

. تبرُٜٗ –ِبكْٜشُٜٗ –اٌٍبٍشُٜٗ •

ٌْٜل –زًْ –ِْسْٜز –ضدٜد –ْضبس –ٌرُٗ )اٍـْبظر الاْخيبٍٜج •

( . ٌٗتَح–

( . زرْٜخ–رظبط –نغج –زئتو )اٍـْبظر اٍذيَٜج ٗاٍشبِج •
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:اٍِٗاد كٜر اٍـغٜٗج اٍٍِٗدث ٍَلبزاح 
 
. الأُِْٜٗٗ •

. اٌٍرتْٗبح اٍتٌٜرتْٗبح •

. اٌٍترٜخٜد •

.  اٍشٜبْٜد •

.  اٍْٜخرٜح •
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:  ػرو خضَٜل اٍِٜبٓ 
: ٜخْبٗل ٕذا اٍتْد أرتـبً ٗؿضرّٜ ػرٜيج ٍخضَٜل اٍِٜبٓ 

.  (BOD)الأٌشسّٜ اٍضٜٗٚ اٍِِخط •
.   (DO)الأٌشسّٜ اٍِذاة •
.   (pH)الأس الأٜدرٗسْٜٛ •
.   (COD)الأٌشسّٜ اٌٍِٜٜبئٛ اٍِشخًَٖ •
.   (Conductivity)اٍخٗظٜل اٌٍٖرتٛ •
.  (Turbidity)اٍـٌبرث •
.  (Phosphorus)اٍهشهٗر •
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.  (Nitrite)اٍْٜخرٜح •
.  (Nitrate)اٍْخراح •
.  (Ammonia)الأِْٜٗب •
. (Total Kjedahl Nitrogen)ْٜخرٗسّٜ ٌَدإل اٌٍَٛ •
.  (Oil and Grease)اٍزٜٗح ٗاٍضضُٗ •
.   (Cyanide)اٍشٜبْٜد •
.  (Phenol)اٍهْٜٗل •
.  (Sulfide)اٌٍترٜخٜد •
.  (Sulfate)اٌٍترٜخبح •
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.  (Fluoride)اٍهَٗرٜد •
.   (Chloride)اٌٍَٗرٜد •
.  (Chlorine)اٌٍَٗر •
.  (Alkalinity)اٍيَٜٗج •
.  (Heavy Metals)اٍهَزاح اٍذيَٜج •
.  (Detergents)اٍِْؼهبح اٍظْبؿٜج •
.  (Pesticides)اٍِتٜداح اٍـغٜٗج •
 (Polyaromatic Hydrocarbons)ٕٜدرٌٗرتْٗبح أرِٗبخٜج ؿدٜدث •
.
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: اٍِٗاد اٍظَتج اٌٍَٜج 
ِٗضخهٗ٘  . خخخَم خرٌٜزاح ٌِٜج اٍِٗاد اٍظَتج اٌٍَٜج نٙ ِٜبٓ اٍضرة 

ُ 103اٍِٜبٓ ِّ اٍِٗاد اٍظَتج ٜيبس تختخٜر ٍخر ٗاضد ِّ اٍِٜبٓ ؿْهد  
ٗخظهْم اٍِهٗاد   . ُ ، ذُ ٗزّ ٌخَج اٍِٗاد اٍظَتج اٍِختيٜهج  105–

: اٍظَتج ئٍٙ 

، ٕٗٙ اٍِٗاد اٍخٙ لا ٜيل ْظم ىػرٕهب   Suspendedِٗاد ؿبٍيج •
. ٌِٜرّٗ ؿَٙ الأىل  1ؿّ 
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، ٕٗٙ اٍخٙ خخرشة نٙ ىبؽ ِخهرٗ ئِٖهٗم    Settleableِٗاد ىبتَج ٍَخرشٜة •
(Imhoff Cone)   ٔنٙ نخرث زِْٜج ِيدارٕب شبؿج ، ٕٗٙ ِيٜبس ٍِب ٌِّٜ ئزاٍخه

. تبٍخرشٜة 

، ٕٗذٓ اٍِٗاد ئِب أّ  Filterable or dissolvedِٗاد ذائتج أٗ ىبتَج ٍَخرضٜص •
ّ  1ََِٛ ٌِٜرّٗ ئٍٙ  1ْظم ىػر ضتٜتبخٖب ٜخراٗش تّٜ )خٌّٗ كرٜٗج  أٗ ( ٌِٜهرٗ

ٌَِٗب زادح ٌِٜج الأِلاش اٍذائتج ، ٌَِب شبءح ْٗؿٜج اٍِٜبٓ شٗاء . ِٗاد ذائتج ٌَٜبً 
ٍخر ٜـختر ِشخٗ٘ ِـيهٗلًا  /ََِٜسراُ 500ٍذًٍ ناّ خرٌٜزاً ىدرٓ . ٍلاشخخداُ اٝدِٛ 
ٗخضشة ٕذٓ اٌٍِٜج تختخٜر ٍخر ِّ اٍِبء تـهد خرضهٜضٔ ، ٗٗزّ   . نٙ ِٜبٓ اٍضرة 
. اٍراشة اٍِخٌّٗ 
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SuspendedColloidDissolved

100101010-110-210-310-4
10-5

10-110-210-310-410-5
10-610-7

10-8

Settleableتزال بالتخثر

(Coagulation)

ميكرون

ملليمتر
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. اٍخخذراٍلرٜٗبح ، لا ٌِّٜ ئزاٍخٖب تبٍخرشٜة ، ٌٍّٗ خهظل تبلأٌشدث اٍتٍٜٗٗسٜج أٗ 
ٌِّٜٗ خظْٜم أْٗاؽ اٍِٗاد اٍظَتج اٍشبتو ذٌرٕب ؿَٙ أشبس ٗزّ ِب 

ُ ، ضٜد ٜخُ أٌشدث º 600ٜخػبٜر ِْٖب تبٍخشخّٜ ؿْد درسج ضرارث 
اٍسزء اٍـغٗٚ ، ٗخػبٜرٓ ِخَهبً اٍسزء كٜر اٍـغٗٚ ، ٗلا خخؤذر ِـؼُ 

ُ شٗ٘ ٌرتْٗبح 600ºاٍِٗاد كٜر اٍـغٜٗج تبٍخشخّٜ ؿْد درسج 
ُ ئٍٙ أٌشٜد اٍِبكْشُٜٗ ، 350ºاٍِبكْشُٜٗ اٍخٙ خخضٗل ؿْد درسج 

.  ٗذبْٛ أٌشٜد اٌٍرتّٗ 
ٗخشخخدُ اخختبراح اٍخػبٜر ؿَٙ اٍِٗاد اٍظَتج نٙ ِٜبٓ اٍظرم اٍظضٛ 

.  ٍيٜبس ذتبخٖب اٍتٍٜٗٗسٛ 
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:اٍيَٜٗج 
تٌٜرتْٗبح –ٌرتْٗبح –خـز٘ ىَٜٗج اٍِٜبٓ ٍٗسٗد ٕٜدرٌٗشٜداح 

تـع ؿْبظر الأىلاء ، ٗارخهبؽ ىَٜٗج اٍِٜبٓ ٜهإدٚ ئٍهٙ خزاٜهد    
ٗخضشة ىَٜٗج اٍِٜبٓ تاغبنج ضِع اٌٍترٜخًٜ . اٍخٌبذر اٍتٍٜٗٗسٛ 

ٍٜٗشهح ْٕهبً   . نٙ ٗسٗد دٍَٜٛ اٍهٍْٜٗهذبٍّٜ ٗاٍِٜذٜل اٍترخيبٍٛ 
. ٍخهر  /ِسهُ  400أغرار ِّ اٍِٜبٓ اٍِضخٜٗج ؿَٙ ىَٜٗج ضخهٙ  

. ٗؿبدث ِب خٌّٗ ِٜبٓ اٍظرم اٍظضٛ ىَٜٗج 
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اٍـشر اٌٍَٛ:-
ٜـرم اٍـشر اٌٍَٛ ؿَٙ أْٔ ِسِٗؽ خرٌٜزٚ اٌٍبٍشُٜٗ ٗاٍِبكْشهُٜٗ ، ِـتهراً   

ُٜٗـز٘ اٍـشر ئٍٙ ٗسٗد اٌٍبٍشُٜٗ ، . ( ٍخر/ِسُ)ؿْٔ تخرٌٜز ٌرتْٗبح ٌبٍشُٜٗ 
ِٜٗذل ِسِٗؿهبح  . ٗاٍِبكْشُٜٗ نٙ ظٗرث تٌٜرتْٗبح ، ٌَٗرٜداح ٌٗترٜخبح 

ٌَٗرٜداح )، ٗاٍـشر اٍدائُ ( تٌٜرتْٗبح ؿْبظر الأىلاء الأرغٜج)اٍـشر اٍِإىح 
 0.4ٜٗشِص تخرٌٜز ِيهدارٓ  . اٍـشر اٌٍَٛ ( ٌٗترٜخبح ؿْبظر الأىلاء الأرغٜج

ِسُ ٌِبنئ ٌٍل ٌَٜٗسراُ ِّ اٍـشر ٍلاشخخداُ اٍظْبؿٛ نٙ اٍللاٜبح ، ٗأؿَهٙ  
 500ٍخهر ، تضهد أىظهٙ    /ِسُ 100ِشخٗ٘ ٜشِص تٔ ِّ اٍـشر اٌٍَٛ ٕٗ 

.ٍخر ِّ ٌرتْٗبح اٌٍبٍشُٜٗ /ِسُ
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:اٍَِٗضج 
خُـرم اٍَِٗضج ؿَٙ أْٖب اٍِٗاد اٍظَتج اٌٍَٜج نٙ اٍِبء تـد خضٜٗل ٌل 

ِضخٗإب ِّ ٌرتْٗبح ئٍٙ الأٌشٜد ، ٌٗل اٍترِٜٗد ، ٗاٍٜٗدٜد ئٍٙ ٌَٗرٜد 

ٗىِٜج اٍَِٗضج أىل ِّ اٍرٗاشة اٍِختيٜج تـد . ، ٗأٌشدث اٍِٗاد اٍـغٜٗج 

%( .  ٌسزء ِّ الأٍم )اٍخرضٜص ، ٜٗـتر ؿْٖب 
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ٕٗٗ  (Chlorinate)ْٕٗبً تـع اٍِظػَضبح اٍِظبضتج ِذل اٌٍَٗرث -

ٜخغِّ اٌٍَٗرٜد ، اٍترِٜٗد ، ٗاٍٜٗدٜد ضٜد خضٗل ٌَٖب ئٍٙ ىُٜ ٌِبنئج 

 ,Chlorinity)ْٕٗبً ؿلاىج تّٜ اٍَِٗضج ٗاٌٍَٗرث . ِّ اٌٍَٗرٜد 

Salinity)  ٗؿبدث ِب خشخخدُ اٍِـبدٍج اٍخبٍٜج اٍخٙ ختّٜ ٕذٓ اٍـلاىج:

%o Salinity = 0.03 + 1.805 (Chlorinity, %)
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:اٌٍَٗرٜداح 

ٜرسؾ ٗسٗد اٌٍَٗرٜداح نٙ ِظبدر اٍِٜبٓ اٍػتٜـٜج ئٍهٙ ذٗتبْٜهج   
تـع اٍظخٗر اٍِضخٜٗج ؿَٙ ٌَٗرٜد اٍظٗدُٜٗ ؿْد ِرٗر اٍِٜهبٓ  
ؿَٜٖب ، ٌٗذًٍ ِّ اٍخرتج اٍيرٜتج ِّ اٍشٗاضل تبلإغبنج ٍِب ٜظهل  
اٍِٜبٓ ئٍٙ ِب ِّ ظرم ظْبؿٛ ، ٗزراؿهٛ ، ٗظهضٛ ٜٗـختهر    

. ٍخر /ِسُ 20-5اٍخرٌٜز اٍِـخبد ِّ 
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:  اٌٍترٜخبح 

خـختر ٌترٜخبح اٌٍبٍشُٜٗ اٍِذاتج ِّ اٍػِٛ ، تبلإغبنج ئٍٙ الأٌبشهٜد  
اٌٍترٜخٜج اٍِخظبؿدث ِهّ اٍِْهبػو اٍظهْبؿٜج ، ِظهدراً رئٜشهٜبً      

ٗٗسٗد ٌِٜبح ٌتٜرث ِّ اٌٍترٜخبح ٜـػٙ ِذاىبً ضبِغهٜبً  . ٌٍَترٜخبح 
 400ٜٗـختر اٍضد الأىظٙ اٍِشهِٗش تهٔ   . ٍَِٜبٓ ، ٜٗشتة الإشٖبل 

. ٍخر /ِسُ
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:اٍشٜبْٜد 
ٜـختر اٍْضبػ اٍظْبؿٛ ِظدراً ٍَشٜبْٜد ، ٗخـختر الأشِبً نٙ ِٜبٓ 

ِٗـؼُ اٍشٜبْٜد اٍضر  . الأْٖبر ِإضراً ضشبشبً ٍَخَٗد تبٍشٜبْٜد 

ٗلا ٜشِص .  HCNٜخٗاسد نٙ ٕٜئج ضِع ٕٜدرٗشٜبًْٜ اٍِخػبٜر 

.ٍخر ِّ اٍشٜبْٜد نٙ اٍِٜبٓ /ِسُ 0.05تخرٌٜز أؿَٙ ِّ 
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:  الأِْٜٗب 

.  ْٕبً ئخزاْبً تّٜ الأِْٜٗب ، ٗأّٜٗ الأُِْٜٗٗ 

NH
3

+ H
2
 O NH

4
+ OH

-+

27.04.2010 Seite 178Seite 178

ٌٜذر أّٜٗ  7ٌٜذر ٗسٗد كبز الأِْٜٗب ، ٗأىل ِّ  7نـْد أس أٜدرٗسْٜٛ أٌتر ِّ 
الأُِْٜٗٗ ، ٗخيدر الأِْٜٗب ترنؾ الأس الأٜدرٗسْٜٛ ، ٗخيػٜر الأِْٜٗب أٗ سِـٖب ، 

ٗارخهبؽ ٌِٜج الأِْٜٗب تدرسج ٌتٜرث ٜشتة خَٗذبً  . ٗخيدٜرٕب تػرو اٍيٜبس اٍِخخَهج 
ٜٗتَق ِشخٗ٘ الأِْٜٗب نٙ اٍِبء أىل ِّ . شبِبً ٍظلبر اٍضٜٗاّ ، ٜٗإذر ؿَٙ اٍِْٗ 

،  (Kjeldahl)ٜٗيدر اٍْٜخرٗسّٜ اٍـغٗ٘ تػرٜيج ٌَدإل . ٍخر /ٌِٜرٗسراُ 10
ضٜد خشخّ اٍـْٜج أٗلًا ٍَخخَط ِّ الأِْٜٗب ، ذُ خٖغُ اٍـْٜج ٍخضَٜٖٗب ئٍٙ الأِْٜٗب 

ٗؿْد خيدٜر ْٜخرٗسّٜ ٌَدإل اٌٍَٛ لا خسر٘ خػٗث اٍخخَط ِّ الأِْٜٗب . اٍخٙ خيدر 
:ضٜد أّ 

الأِْٜٗب+ اٍْٜخرٗسّٜ اٍـغٗ٘ = ْٜخرٗسّٜ ٌَدإل اٌٍَٛ 
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:  اٍْٜخرٜح ٗاٍْخراح 

اٍْٜخرٜح كٜر ذبتح ، أٗ ِشخير ، ٜٗشٖل أٌشدخٔ ئٍٙ ظٗرث اٍْخراح 
ٗؿبدث لا ٜرخهؾ ِشخٗآ ؿّ . ٌٍّٗ ٗسٗدٓ ٜـختر ِإضراً ؿَٙ خَٗد شبتو 

ٜٗإدٚ ٗسٗد اٍْٜخرٜخبح . ٍخر نٙ اٍِٜبٓ اٍشػضٜج أٗ اٍسٗنٜج /ِسُ 0.1
.  نٙ ِٜبٓ اٍضرة ئٍٙ خٌّٜٗ ْٜخرٗزأِْٜبح ، ٕٗٙ ِرٌتبح ِشرػْج 

ٗخيدٜرٕب ِّ الإِٜٔج . ٗاٍْخراح ٕٙ اٍْبخز اٍْٖبئٛ لأٌشدث اٍْٜخرٗسّٜ 
.تٌِبّ ، ضٜد أّ ارخهبؽ ِشخٗإب ٜإدٚ ئٍٙ أِراع خػٜرث 
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.  ٍخر /ِسُ 45ِٜٗبٓ اٍضرة لا ٜسة أّ ٜزداد ِشخٗ٘ اٍْخراح نٜٖب ؿّ 

.  ٍخر /ِسُ 20-15ٗنٙ ِٜبٓ اٍظرم ٜخراٗش ِشخٗ٘ اٍْخراح ِّ 

ٗزٜبدث خرٌٜز اٍْخراح ٜإدٚ ئٍٙ خشُِ دِبء الأػهبل  

(Methomoglobinemia)  .
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:  اٍِٗاد اٍـغٜٗج  -16
ٜسة أّ خخَٗ ِٜبٓ اٍضرة خِبِبً ِّ اٍتيبٜب اٍـغٜٗج ٗئذا ٗسدح نذًٍ تشتة 

.  اٍظرم اٍظْبؿٛ أٗ اٍزراؿٛ أٗ اٍظضٛ اٍذٚ ٜظل ئٍٙ ِظدر اٍِٜبٓ 
:  ٜيبس اٍِضخٗ٘ اٍـغٗ٘ ٍَِٜبٓ تبشخخداُ 

. الأٌشسّٜ اٍضٜٗٚ اٍِِخط (BOD)( أ ) 
.  الأٌشسّٜ اٌٍِٜٜبئٛ اٍِشخًَٖ (COD)(  ة ) 
. اٌٍرتّٗ اٍـغٗٚ اٌٍَٛ (TOC)(  سه) 
. الأٌشسّٜ اٌٍَٛ اٍِشخًَٖ  (TOD)(د ) 
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أٜبُ ، ِّ إُٔ الاخختبراح اٍخٙ   5الأٌشسّٜ اٍضٜٗٚ اٍِِخط خلال ( أ ) 

.   (BOD5)خسر٘ ٍيٜبس اٍخَٗد اٍـغٗ٘ ٍَِٜبٓ اٍشػضٜج ٜٗػَو ؿَٜٔ 

ٜٗخغِّ الاخختبر ىٜبس الأٌشسّٜ اٍِذاة اٍذٚ خشخٌَٖٔ اٌٍبئْبح اٍدىٜيج 

 .خلال الأٌشدث اٍتٌِٜٜٜٗبئٜج ٍَِرٌتبح اٍـغٜٗج تبٍِٜبٓ
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تضشبة  (BOD)نٙ ٕذا الاخختبر ٜيبس الأٌشسّٜ اٍتٍٜٗٗسٛ اٍِشخًَٖ 
اٍهبىد نٙ الأٌشسّٜ اٍِذاة ْخٜسج ٍَخضَل ، ٜٗيبرّ ِشخٗ٘ الأٌشسّٜ 
. اٍِذاة نٙ اٍِٜبٓ تِشخٗآ نٙ ْهس اٍِٜبٓ تـد نخرث خخزّٜ نٙ اٍؼلاُ 

، ٜدلاّ ؿَٙ ْٗؿٜج  BODٗالاْخهبع نٙ الأٌشسّٜ اٍِذاة ٗاخختبر 
اٍِٜبٓ خضح ؼرٗم ِـَِٜج ، ضٜد ٜخُ ضشبة الأٌشسّٜ اٍِذاة ىتل ٗتـد 

تيٜبس اٍهرو تّٜ  BODنخرث ضغبْج ِدخٖب خِشج أٜبُ ، ٗخضشة ىُٜ 
، ٜٗسة ألا خزٜد ىُٜ   DOاٍيِٜج الأٍٜٗج ٗاٍْٖبئٜج ٍلأٌشسّٜ اٍِذاة 

BOD  ٍّخر /ِسُ 10نٙ ِٜبٓ اٍضرة ؿ  .
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:تبٍِـِل تبشخخداُ  BODيبس ٜٗ
 

•Warburg Resirometer  .

.  Oxygen Probeِسس الأٌشسّٜ •

.   Electrolysisخَٜج خضَل ٌٖرتٛ •
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ٜٗتّٜ اٍضٌل سٖبز نبرتٗرر ضٜد ٜيبس الأٌشسّٜ اٍِشخًَٖ ِّ خلال 
. اْخهبع اٍغلػ نٙ ىبرٗرث اٍخهبؿل 

:  ٜٗخػَة اٍضظٗل ؿَٙ ْخبئز سٜدث خٗانر اٝخٛ 
. ٗسٗد خرٌٜز ؿبل ِّ اٍتٌخرٜب اٍِْبشتج •
.  ِـبٍسج اٍِٜبٓ اٍِضخٜٗج ؿَٙ ِخَهبح شبِج •
.  خيَٜل خؤذٜر اٌٍبئْبح اٍِذتخج ٍَْٜخرٗسّٜ •
( . خِشج أٜبُ)ئخبضج اٍٗىح اٌٍبنٛ ٍَخهبؿل •
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ِإضراً  (COD)ٜـختر اخختبر الأٌشسّٜ اٌٍِٜٜبئٛ اٍِشخًَٖ ( ة)

ٍِضخٗ٘ اٍِٜبٓ اٍػتٜـٜج ، ِّ اٍِٗاد اٍـغٜٗج ، ٕٗٗ ٜيدر تضشبة 

الأٌشسّٜ اٍلازُ لأٌشدث اٍِرٌتبح اٍـغٜٗج تِبدث ِإٌشدث ىٜٗج كٜر 

ٜٗشخخدُ ؿبدث ذبْٛ ٌرِٗبح اٍتٗخبشُٜٗ . ؿغٜٗج نٙ ٗشػ ضبِغٛ 

ٗخسر٘ ؿَِٜج الأٌشدث ؿْد درسج ضرارث ؿبٍٜج نٙ ٗسٗد . ٍٖذا اٍلرع 

ؿبِل ِضهز ٕٗ ٌترٜخبح اٍهغج  
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خضخٗ٘ ِٜبٓ الأْٖبر اٍـذتج ، ٗاٍتضٜراح ؿَٙ ِخَهبح ظْبؿٜج ٗيدِٜج 

ٗزراؿٜج ، نٙ ظٗرث تيبٜب ؿغٜٗج ، ٗخضَل ٕذٓ اٍِٗاد تبٍتٌخرٜب 

ٜٗيٜس الأٌشسّٜ . ٗاٍهػرٜبح اٍخٙ خشخخدُ الأٌشسّٜ نٙ خْهشٖب 

الأٌشسّٜ اٌٍِبنئ ٍَِضخٗ٘ ِّ اٍِرٌتبح  (COD)اٌٍِٜٜبئٛ اٍِشخًَٖ 

ؿّ  CODاٍـغٜٗج اٍيبتَج ٍلأٌشدث تِٗاد ٌِٜٜبئٜج ، ٜٗسة ألا ٜزٜد 

.  ٍخر نٙ ِٜبٓ اٍضرة /ِسُ 15
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نٙ خيدٜر  (TOC)ٜٗشخخدُ اخختبر اٌٍرتّٗ اٍـغٗ٘ اٌٍَٛ  -سه

ٌِٜج ىََٜج ِّ اٍِٗاد اٍـغٜٗج ، ٜٗسر٘ ٕذا الاخختبر تضرو ٌِٜج ِّ 

اٍِبدث نٙ نرّ ؿْد درسج ضرارث ِرخهـج نٙ ٗسٗد ؿبِل ِضهز ، 

ٗىٜبس ذبْٛ أٌشٜد اٌٍرتّٗ اٍْبخز تبشخخداُ ِضَل ٍػٜم الأضـج خضح 

اٍضِراء ، ٜٗسة خضِٜع اٍـْٜج ، ٗئِرار اٍٖٗاء تٖب لإزاٍج أ٘ ِظدر 

( .  ٌرتْٗبح)ٌرتْٗٛ كٜر ؿغٗٚ 
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ؿَٙ ٌِٜج الأٌشسّٜ   (TOD)ٜدل اخختبر الأٌشسّٜ اٌٍَٛ اٍِشخًَٖ  -د

اٍلازِج ٍخضٜٗل اٍِبدث اٍـغٜٗج ئٍٙ ْبخز ْٖبئٛ ذبتح تبلاضخراو نٙ 

تيٜبس ِضخٗ٘  TODٗسٗد اٍتلاخّٜ ٌـبِل ِضهز ، ٗخيدر ٌِٜج 

ٜٗسة . الأٌشسّٜ اٍِٗسٗد نٙ كبز اٍْٜخرٗسّٜ اٍِشخخدُ ٍلإزاضج 

الإضبرث ئٍٙ أّ اٍـلاىبح اٍِشخخدِج ٍَخـتٜر ؿّ ِشخٜٗبح اٍِٗاد 

. اٍـغٜٗج ، ٜـخِد اؿخِبداً أشبشٜبً ؿَٙ ْٗؽ اٍِٜبٓ ِٗظدرٕب 
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: اٌٍبٍشُٜٗ 
ِشتتبً  )ٜخٗاسد اٌٍبٍشُٜٗ نٙ اٍِٜبٓ نٙ ظٗرث تٌٜرتْٗبح 

ْخراح  –ٌترٜخبح –، ٗؿَٙ ٕٜئج ٌَٗرٜد ( ؿشراً ِإىخبً
، ٗأٜغبً ؿَٙ ٕٜئج ٌرتْٗبح اٌٍبٍشُٜٗ  ( ِشتتبً ؿشراً دائِبً)

ٜٗخُ اٍخخَط ِّ ِـؼُ ٕذٓ اٍِٗاد  . كٜر اٍِذاتج نٙ اٍِبء 
ٗتٌٜرتْٗبح اٌٍبٍشُٜٗ ، ٕٙ اٍِشتة اٍرئٜشٛ  . تبٍخرشٜة 

ٜٗـختر اٍػتبضٜر ، ٗاٍضسر اٍسٜرٚ ِظدرّٜ ٍٔ  . ٍـشر اٍِٜبٓ 
ٗلا ٜشتة ٗسٗدٓ تخرٌٜزاح ؿبٍٜج أٜج ِضبٌل ظضٜج ،  . 

.  ٍخر /ِسُ 200ٗاٍضد الأىظٙ اٍِشِٗش تٔ 
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: اٍِبكْشُٜٗ 
نٙ ِـؼُ اٍِٜبٓ اٍـشرث ، ٜضٌل اٍِبكْشُٜٗ ْشتج غهئَٜج ،  
ئذا ِب ىٗرْح تبٌٍبٍشُٜٗ ، ٗاٍضد الأىظٙ اٍِشِٗش تٔ ٕهٗ  

. ٍخر /ِسُ 150

: اٍظٗدُٜٗ 
ٜٗسد اٍظٗدُٜٗ نٙ ِـؼُ اٍِٜبٓ اٍػتٜـٜج تِشخٜٗبح خخراٗش 

ٍخر ، ٗخرخهؾ ْشتج ٗسهٗدٓ نهٙ اٍِٜهبٓ    /ِسُ 500-1تّٜ 
ٗخـختر اٍْشتج تّٜ خرٌٜز اٍظٗدُٜٗ ئٍٙ خرٌٜز ٌهل  . اٍـشرث 

. اٌٍبخْٜٗبح ِإضراً ٍظلاضٜج اٍِٜبٓ ٍَر٘ 
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: اٍـْبظر اٍهَزٜج 

ٜخراٗش خؤذٜر اٍـْبظر اٍِٗسٗدث نٙ ِٜبٓ اٍضرة تّٜ ِهب  
ٕٗ كٜر غبر ، ِٗب ىد ٜإدٚ ئٍٙ ِضبٌل ، ِٗب ٕٗ شهبُ  
ٗذٗ خػٗرث ؿبٍٜج ٗنِٜب َٜٛ تٜبّ تؤِذَج ِّ ٕذٓ اٍـْبظر 

: ٗخؤذٜرٕب 
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: ؿْظر اٌٍبدُِٜٗ 
شبُ ٜٗإدٚ ئٍٙ أِراع خػٜرث ِّ ارخهبؽ ٍغلػ اٍدُ ٗأِْٜٜب 

ٍٗيد ضهددح ِْؼِهج   . ئٍٙ اٍهضل اٌٍَٗٚ ٗشرػبّ اٍترٗشخبخب 
ٍخر ٌضد أىظٙ ٍٗسٗدٓ نٙ /ِسُ 0.005اٍظضج اٍـبٍِٜج خرٌٜز 

. اٍِٜبٓ 
: ؿْظر اٍْضبس 

لا ٜشتة خشِِبً تبٍخراٌُ ، ٗاٍخشُِ تٔ ٌِّٜ خسْتٔ تبلاؿخِهبد  
-1ؿَٙ اٍخذٗو ، ضٜد ٌِّٜ خِٜٜزٓ ؿْدِب خظل خرٌٜزاخٔ ئٍٙ 

ٍخر ، ٗلا ٜضدد خشُِ ئلا تخرٌٜزاح أؿَٙ ِّ ذًٍ تٌذٜر /ِسُ 2
ِٗظدر ٗسٗد اٍْضبس تخرٌٜزاح ؿبٍٜج ْبضئ ؿهّ اٍخَهٗد   . 

. اٍزراؿٛ ، ٗاٍظرم اٍظضٛ 
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: ؿْظر اٍضدٜد 
كٜر غبر ، ٌٍّٗ ٗسٗدٓ تخرٌٜز ؿبل ٜسـل ٍَِٜبٓ ػـِبً كٜر  

ِشخشبف ، ٌِب أّ اٍِٜبٓ اٍِضخٜٗٔ ؿَٜٔ ؿْدِب خخـرع  
ٍلأٌشسّٜ ناّ اٍضدٜد ٜخرشة ٜٗإدٚ ئٍٙ ؼٖٗر تيؾ نٙ  

.  اٍلشٜل ٗالأضٗاع 

: ؿْظر اٍِْسْٜز 
ٗسٗد ٌِٜبح غئَٜج ِْٔ ٜإدٚ ئٍٙ ِضبٌل ٌذٜرث ، ٗاٌٍِٜهبح  

. اٌٍتٜرث ِْٔ شبِج ، ِٗظدرٓ كبٍتبً اٍخَٗد اٍظْبؿٛ 
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: ؿْظر اٌٍْٜل 
ٕٗٗ ِب تّٜ اٍـْبظر اٍِْخضرث ْؼراً لادِظبظٔ ؿَٙ أٌبشٜد اٍـْبظر 

الأخر٘ ، ٗضتٜتبح اٍػِٙ ، ٗاٍِٗاد اٍـغٜٗج ، ِٗـؼُ أِلاضٔ خذٗة نٙ 
.اٍِبء ، ِٗظدرٓ اٍرئٜشٛ ٕٗ اٍخَٗد اٍظْبؿٛ 

 
:  ؿْظر اٍرظبط 

ٕٗٗ ؿْظر شبُ تبٍخراٌُ ، ٗخخشتة اٍِٜبٓ اٍِضخٜٗج ؿَٜٔ نٙ الإظبتج 
.اٍضَل اٍخدرٜسٛ ٍَـغلاح –الاِْٜٜب –الإغػراتبح اٍِـٜٗج –تبلإِشبً 

 
: ؿْظر اٍخبرظّٜ 

ٕٗٗ ؿْظر ٜإدٚ ٗسٗدٓ ئٍٙ خَل نٙ اٍهضط اٍتٌخرٍٜٗٗسٛ ٍَـْٜبح لأّ 
ٗسٗد اٍخبرظّٜ ٜـِل ؿَٙ اٍيغبء ؿَٙ اٍتٌخرٜب ، ٜٗشتة خشِِبً ٌٍَبئْبح 

. اٍدىٜيج ، ٍٜٗس ٍٔ غرر ٌتٜر ؿَٙ ظضج الإْشبّ 
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:  اٌٍِٜرٗتٍٜٗٗسٛ 
ٜشتة ٗسٗد تـع أْٗاؽ اٍتٌخرٜب ، ٗخشِٙ اٍتٌخرٜب اٍِرغٜج 

(Pathogenic bacteria)   ّأِراغبً ؿدٜدث ٍلإْشبّ ، ٌذًٍ نا
ٗسٗد تـع اٌٍبئْبح الأخر٘ ِذل اٍهٜرٗشبح ، ٗاٍدٜداّ ، ٗاٍػهَٜٜبح 

. نٙ اٍِٜبٓ ٜإدٚ ئٍٙ ؼٖٗر تـع الأِراع 
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ٕبِبً ٍخضدٜد اٌٍبئْبح   E.Coliٜٗـختر اخختبر اٌٍضم ؿّ اٍيٍْٜٗٗبح 
اٍخٙ خشتة أِراغبً ، ٌٗذًٍ ٜشخخدُ نٙ خضدٜد ِـبِل ْٗؿٜج اٍِٜبٓ 

Water Quality index (WQI) ٗخٗسد   Escherichia Coli نٙ  
اٍتراز اٍذٚ ٜضخٗ٘ ؿَٙ ْشتج ؿبٍٜج ِّ ٌل أْٗاؽ اٍتٌخرٜب ، ٜٗضٜر 

E.Coliٗسٗد  نٙ اٍِٜبٓ ئٍٙ ضدٗد خَٗد ِّ اٍظرم اٍظضٛ ،  
ٗٗسٗد الأْٗاؽ الأخر٘ ِّ اٍتٌخرٜب ، . ٗاٍتيبٜب اٝدِٜج ، ٗاٍضٜٗاْٜج 

. ُٜـز٘ ئٍٙ ضدٗد خَٗد ِّ اٍخرتج ٗاٍِزرٗؿبح   E.Coliٗكٜبة 
َََِٜخر ِّ اٍِٜبٓ ؿَٙ أٌذر ِّ أذّْٜ ِّ اٍخلاٜب   100ٜٗسة ألا ٜضخٗ٘ 

E.Coliاٍتٌخٜرٜج    .
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أشس اٍخضٌُ نٙ اٍِـبٍسبح اٌٍِٜٜبئٜج ٍِٜبٓ اٍضرة  
تبشخخداُ ْخبئز اٍخضبٍٜل اٌٍِٜٜبئٜج  
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: اٍخرٜٗو تبشخخداُ اٍضتج : أٗلًا 

يً اهيؾرّف أً اهيٖبٍ اهؾنرث اهيّسّدث تبلأٌِبر خضخّْ ؽوىٓ  
نيٖج يً اهعيٓ ّاهؾّاهق ّاهيّاد اهؾظّٖج خخخوىف تىبخخلاف   

ّٖخى اهخخوص يً ُذٍ اهيّاد تبشخخداى اهيرّكبح ، . يّاشى اهؾبى 
 (Flocs)ّفِٖب خخى ؽيوٖج اهخرشٖة ؽً عرٖق يب ٖشيٓ تبهٌىدف  

يىؼ  ( Al2(OH)3نترٖخبح الأهّيٌٖىّى  )ُّٓ ٌبخز خفبؽل اهشتج 
كوّٖج اهيٖبٍ اهيخيذوج فٓ أيلاش اهنرتٌّبح ّاهتٖنرّتٌّبح اهذائتىج  

. فٓ اهيٖبٍ 
ّخخرشة ُذٍ اهٌدف إهٓ أشفل عتلبً هشرؽج اهشرٖبً فٓ اهضّط 

اهخٓ خؾخيد ؽوىٓ أتؾىبد    (Retention time)ّنذهم يدث اهيند 
. اهضّط يً ضٖد اهيشبضج اهشعضٖج ّاهؾيق 
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ّخّسد ؽدث أٌغيج ؽبهيٖج يخخوفج هوخرّٖق ، إلا أٌىَ تضىفج   
: ؽبيج ٖينً خلشٖى اهؾيوٖج إهٓ 

.  (Floculation)ؽيوٖج اهخرّٖة •
.  (Sedimentation)ؽيوٖج اهخرشٖة •
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:ؿَِٜج اٍخرٜٗة 

ّفِٖب ٖخى خوع اهشتج تبهيبء خوعبً سٖداً تعرٖلج يٌخغيج هتٌبء  
إهٓ   15ّخخراّش يدث اهيند يً . اهٌدف اهيعوّة خرشٖتِب 

.دكٖلج عتلبً هخضيٖى ٌّّػ اهضّط  40
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:  ؿَِٜج اٍخرشٜة 
ّفَٖ ٖخى خرشٖة اهسزء الأنتر يً اهعيٕ تٌغبى يٖنبٌٖنٕ أّ ٌغبى عتٖؾٕ 

.  "Gravity System"ؽً عرٖق يّٖل يخخوفج ّخشيٓ ٌغبى اهسبذتٖج 
يذل ٌغبى  "sludge"نيب أً ٌُبم أٌغيج أخرْ هوخخوص يً اهرّتج 

ضٖد ٖؾيل ؽوٓ خسيٖؼ ّخنًّٖ اهعيٕ ، ٌّغبى إؽبدث  "Pulse"اهٌتظبح 
سزء يً اهٌدف ؽً عرٖق فرق اهيٌبشٖة اهِٖدرّنٖوٖج ذاخٖب دًّ أٔ 

ّٖشخخدى فٕ اهيضعبح اهخٕ  "floatation"عبكج هرفؼ نفبءث اهضّط 
خنًّ فِٖب اهؾنبرث يٌخفظج ؽوٕ يدار اهؾبى تبهٌشتج هويٖبٍ ، ّفِٖب ٖخى 

رفؼ اهعيٕ إهٕ أؽوٕ ؽً عرٖق ضيوِب ؽوٓ ّشبدث ُّائٖج يً اهيضٖع 
اهدائرٔ اهخبرسٕ إهٓ يب كتل اهيٌخضف ّخسيٖؼ اهيٖبٍ اهيرّكج ؽً 

.  عرٖق كّث اهعرد اهيرنزٔ إهٓ أشفل 
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ّخّسد تؾط الأٌغيج اهضٌبؽٖج اهخٓ خشبؽد ؽوٓ زٖبدث اهيشبضج 
ُّٓ يسيّؽج أٌبتٖة  "Tube settler"اهشعضٖج هوضّط خشيٓ 

يخراضج ّيّظّؽج تعرٖلج يبئوج ّذهم هزٖبدث خضرف اهيرّكبح 
. تّاشعج زٖبدث اهيشبضج اهشعضٖج هوضّط 
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:اٍـٗاِل اٍخٙ خإذر ؿَٙ ؿَِٜج اٍخرشٜة 
 
فنويب نبٌح : ضسى ّشنل اهسشٖيبح اهؾبهلج تبهيٖبٍ ّعرٖلج خّزٖؾِب •

.  دكٖلج اضخبر الأير هنيٖبح يً اهيبدث اهيرّتج أنتر 
فنويب زادح نذبفخِب نويب شِل : نذبفج اهسشٖيبح اهؾبهلج تبهيٖبٍ •

.  خرشٖتِب
فٌِبم يرّتبح خؾعٓ ٌخبئز سٖدث : درسج كوّٖج اهيٖبٍ ّضيّظخِب •

ؽٌد اشخؾيبهِب إذا نبٌح اهيٖبٍ خيٖل إهٓ اهلوّٖج ّيرّتبح أخرْ 
. خؾعٓ ٌخبئز سٖدث إذا نبٌح اهيٖبٍ خيٖل إهٓ اهضيّظج 
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.  اهخرنٖة اهيؾدٌٕ ّنيٖج الأيلاش اهيّسّدث تبهيبء •
.  ٖؤذر ؽوٓ شرؽج غِّر اهٌدف فٓ اهيٖبٍ : اهركى اهِٖدرّسٌٖٕ •
خزداد شرؽج الأٌبتٖة تبرخفبػ درسج ضرارث : درسج اهضرارث •

اهيٖبٍ ، تٌٖيب ٖضؾة خنًّ اهٌدف ؽٌديب خزٖد درسج اهضرارث ييب 
ٖظعرٌب إهٓ زٖبدث نيٖبح اهنٖيبّٖبح اهيرّتج فٓ اهضٖف ؽٌِب فٓ 

.  اهشخبء 
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:  اٍخٗاط اٍٖٜدرٌٍٜٜٗج ٍضٗع اٍخرشٜة 

ٖلاضغ ضؾّتج خرّٖة اهيٖبٍ اهٌلٖج ٌّؽبً ّذهم هؾدى ّسّد ذراح  
ّهذهم  . فٓ اهيٖبٍ خؾيل نٌّاث خخسيؼ ؽوِٖب اهٌدف  "Nucleii"رفٖؾج 

ٌوسأ فٓ يؾغى الأضّال إهٓ إظبفج عيٓ دكٖق ٖشيٓ تٌخٌّٖح 
"Pentonite"  تٌشة يخخوفج ُذا اهعيٓ ٖؾيل نٌّاث خخسيؼ ضّهِب

. اهٌدف 
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( :  أضٗاع اٍخرشٜة)ٜٗٗسد ْٗؿبّ ِّ اٍِرٗىبح 

: أضّاط يشخعٖوج  -1
.  ّٖنًّ اخسبٍ شرٖبً اهيٖبٍ فِٖب ّاضد تعّل اهضّط 

:أضّاط دائرٖج  -2
.ّٖنًّ اخسبٍ شرٖبً اهيٖبٍ كعرٖبً يً اهيرنز إهٓ اهخبرر 
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:اٍضة الأشٗد •

يً يشضّق % 50ُّّ يشضّق اهشة اهؾبدٔ يظبفبً إهَٖ ٌشتج ضّاهٕ 
ييب ٖشبؽد ؽوٓ إزاهج اهرّائص  (Activated carbon)اهنرتًّ اهيٌشع 

.  ّاهعؾى يً اهيٖبٍ نيب ٖشتة خّفٖراً فٓ نيٖج اهشتج اهيشخؾيوج 
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( :اٍضتج)ٌترٜخبح الأٍُِْٜٗٗ •

ُٓ اهشبئؾج الاشخخداى  (Al2(SO4)3.18H2O)خؾختر نترٖخبح الأهّيٌّٖى 
فٓ يضعبح خٌلٖج اهيٖبٍ ّخنًّ ضوتج أّ ؽوٓ ُٖئج يشضّق أّ خنًّ 

شبئوج تخرنٖزاح يخخوفج ُّٓ أنذر اهتدائل يٌبشتج يً اهٌبضٖج اهؾيوٖج ، 
%  100ضٖد أٌِب كوٖوج اٗذبر اهسبٌتٖج ّرخٖضج اهذيً ُّٓ يبدث عتٖؾٖج 
خشخخرر يً اهيٌبسى ، ّٖينً خضٌٖؾِب نٖيٖبئٖبً تشِّهج ّٖينً 

.  اشخٖرادُب
Al2(SO4)3 + 3 Ca(HCO­3)2  2Al(OH3) + 3 CaSO4 + 6 

CO2
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: ٗخٗسد تـع اٍِٗاد اٍِشبؿدث نٙ ؿَِٜج اٍخرٜٗة ٕٗٙ 

شٖوٖنب يؼ نوّر أّ ) "Activated silica"اهشٖوٖنب اهيٌشعج 1.
( .  ضيط نترٖخٖم أّ ذبٌٕ أنشٖد اهنرتًّ

اهيّاد اهؾظّٖج اهضٌبؽٖج اهيؾرّفج تبشى اهتّهٕ اهنخرّهٖح 2.
(Polyelectrolyte)  .

.  (Kaolin)، اهنبّهًٖ  (Clay)اهعيٓ 3.

يذل  (Producing alkalinity agent)اهيّاد اهيٌخسج هولوّٖج 4.
، ُٖدرّنشٖد  "CaO"( اهسٖر أّ اهسٖر اهضٕ)أنشٖد اهنبهشّٖى 

، نرتٌّبح اهضّدّٖى  "Ca(OH)2"( اهسٖر اهيعفأ)اهنبهشّٖى 
.(Na2CO3)( ريبد اهضّدا)
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الاخختبراح اٍخٙ ٜخُ ئسراإٕب ؿَٙ اٍِٜبٓ اٍـٌرث ٍَٗىٗم ؿَٙ ْٗؿٜج 
:  اٍِٜبٓ 

ٖخى إسراء ؽدث اخختبراح ؽوٓ اهيٖبٍ اهؾنرث هوّكّف ؽوٓ يؾرفج ٌّؽٖج 
اهيٖبٍ ّيؾرفج اهؾّايل اهيخخوفج اهخٓ خؤذر ؽوٓ نيٖج اهيّاد اهيرّتج 

:  اهّاسة إظبفخِب ، ّيً ُذٍ الاخختبراح 
.  درسج اهضرارث •
.  (pH)اهركى اهِٖدرّسٌٖٕ •
. (Clearity)اخختبر اهشفبفٖج •
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.  (Turbidity)اخختبر كٖبس اهؾنبرث •
.  (.T.D.S)ٌشتج اهيّاد اهضوتج اهنوٖج اهذائتج فٓ اهيبء •
.  (.S.S)اهيّاد اهؾبهلج •
.   (Conductivity)اهخّضٖل اهنِرتٕ •
.  "Alkalinity"( يلدرث ننرتٌّبح نبهشّٖى)اخختبر اهلوّٖج •

.  (Jar test)ّخدًّ ُذٍ اهٌخبئز كتل إسراء اخختبر كٖبس اهسرؽج 

27.04.2010
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( :اخختبر اٌٍؤس)اخختبر ىٜبس اٍسرؿج 
 

ُّّ ٖؾد ٌيّذر يضغر هؾيل اهيرّكبح ُّّ سِبز ٖخنًّ يً ؽدد يً 
ّٖنًّ نل نأس يرتؼ أّ دائرٔ اهشنل . اهنؤّس شؾج هخر أّ هخرًٖ 

ّٖزّد اهسِبز تللاتبح يضٌّؽج يً الاشخبٌوس شخٖل ذاح شرؽبح ختدأ 
كبتوج هوخضنى ، ّيزّد تؾداد شرؽج ( دكٖلج/هفج 300  -ضفر )يً 

ّختدأ ؽيوٖج اهيزر ( . دكٖلج 60–ضفر )هوللاتبح ّيّكف زيٌٕ يً 
اهشرٖؼ هخلوٖة اهشتج تسرؽبخِب اهيخخوفج ّذهم تظتع ؽداد اهشرؽج ؽوٓ 

هيدث دكٖلج ذى ختدأ ؽيوٖج اهخرّٖة تخفط اهشرؽج ( دكٖلج/جفه 60-80)
دكٖلج هيدث ؽشرًّ دكٖلج/هفج 20دكٖلج ، أّ  15دكٖلج هيدث /هفج 300إهٓ 
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  : اٗخٕ تضشبة ّذهم نأس نل فٓ اهخسرتج ٌخبئز ّخشسل
(اهؾوٖب هوعتلج) اهوًّ –اهِٖدرّسٌٖٕ اهركى –اهؾنبرث درسج

  . هوسدّل عتلبً اهرّاشة خّاص –
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  : اٍِزر أضٗاع

 ّخشيٓ خبيبً يزسبً اهيرّتج اهيبدث يؼ اهؾنرث اهيٖبٍ يزر فِٖب ٖخى
  اهشتج خدفق ّأسِزث اهعويتبح ضضيح ّكد . اهخخفٖف أضّاط

(Flowmeter) ٓ10 اهيضوّل خرنٖز ٖنًّ أً ؽو% . 
  . اهيخخوفج اهخضيٖيبح ضشة ّضسيِب اهيزر أضّاط ّخخخوف
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اٌٍِٜبٜٗبٍخر/َِسُاٌٍِٜبٜٗبحٍخر/َِزاٌٍِٜبٜٗبحرىُ اٍـْٜج
خضَٜل اٍػتيج اٍـَٜبٍخر/ِسُح

اٍـٌبرثاٍَّٗاٍرىُ اٍٖٜدرٗسْٜٛ
1
2
3
4

خٗاط اٍخرشٜة(اٍْٗؽ–اٍضسُ )خٗاط اٍرٗاشة 
اٍزِّ  
تبٍدىٜيج

اٍزِّ  اٍـْٜج
تبٍدىٜيج

اٍـْٜج
12341234

55
1015
1520

ِْٗذر خشسٜل ْخبئز اخختبر سرؿج
               : ..................... اٍَّٗ : ..................... اٍرىُ اٍٖٜدرٗسْٜٛ : ...................... اٍـْٜج 

...........% : ......اٍيَٜٗج : ................. اٍـٌبرث 
: اٌٍِٜبٜٗبح اٍِشخـَِج 

................................................................................................................
................................................................................................................
   ...........................ذبْٜج   اٍخيَٜة اٍتػئ : ............. دىٜيج /ٍهج: .................. اٍخيَٜة اٍشرٜؾ 

.............دىٜيج  درسج اٍضرارث ............ دىٜيج /ٍهج
: ِلاضؼهههبح 

................................................................................................................
......................................................................................................................
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:نٙ اٍضتج ( أٌشٜد الأُِْٜٗٗ)ْشتج اٍِٗاد اٍهـبٍج 
 
ٖنًّ   (Al2(SO4)3.21H2O)اهشتج ذاح اهخرنٖة اهنٖيٖبئٕ •

.  ُّٓ اهيبدث اهفؾبهج % 14خرنٖز أنشٖد الأهّيٌّٖى فِٖب 
ٖنًّ   (Al2(SO4).17 H2O)أيب اهشتج ذاح اهخرنٖة اهنٖيٖبئٕ •

% .  16اهخرنٖز 
ٖنًّ   (Al2(SO4)3.14H2O)أيب اهشتج ذاح اهخرنٖة اهنٖيٖبئٕ •

% .  17اهخرنٖز 
% .  8.5-8ٖنًّ اهخرنٖز يً % 50اهشتج اهشبئوج ذاح اهخرنٖز •
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:  ٌٜهٜج ئغبنج ِضَٗل اٍضتج تـد ضشبة اٍسرؿج اٍِػَٗتج 
خخى ؽيوٖج اهضلً فٓ تٖبرث اهخّزٖؼ ّٖخى إظبفخِب يؼ اهنوّر اهيتدئٕ ّخخى 

تعويتبح إهٓ اهيٖبٍ اهؾنرث فٓ %( 10)يً خلال ضّط اهخخفٖف 
ّٖخى أخذ ؽٌٖبح هوخضوٖل يً خرّر اهيرّكبح نل شبؽخًٖ . اهتٖبرث 

هوّكّف ؽوٓ نفبءث اهيرّق ّاهخأند يً أً سرؽبح اهشتج خضل تبهنيٖج 
.  اهيعوّتج 
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:  ٗخضِل ٕذٓ اٍخضبٍٜل 

.  ٖسة أً خؾعٓ كراءث أكل يً اهيٖبٍ اهؾنرث  "pH"اهركى اهِٖدرّسٌٖٕ •
.  (water clearity)اهشفبفٖج •
.  ٖسة أً خلل ؽً اهيٖبٍ اهؾنرث ( : يلدرث ننرتٌّبح نبهشّٖى)اهلوّٖج •
.  ٖسة أً خلل تٌشتج خخخوف تبخخلاف خضيٖى اهيرّق : درسج اهؾنبرث •

، أْ إذا نبٌح % 75فتؾط اهيرّكبح يضييج ؽوٓ خلوٖل اهؾنبرث تٌشتج 
خغِر ٌخبئز ( .N.T.Uتّضداح ) 16يذلًا ( اهيٖبٍ اهؾنرث)ؽنبرث اهخرؽج 

ّضداح ، نضد أكضٓ يؼ اٌخغبى يؾدل  4خرّر اهيرّق تبهٌشتج هوؾنبرث 
.  خدفق اهشتج 
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: اٍخػٖٜر تبشخخداُ اٌٍَٗر 

ٖينً إظبفج اهنوّر إهٓ اهيبء فٓ أنذر يً يّكؼ فٓ يضعج اهخٌلٖج ختؾبً هضبهج نل يضعج 
ّنذهم ختؾبً هضفبح اهيبء اهيؾبهز فٓ نل ضبهج ّختؾبً هخسبرة ّختراح اهيشرفًٖ ؽوٓ 

. اهخشغٖل 
: اهضلً كتل أضّاط اهخرشٖة أّ اهيرشضبح  -1

 (Prechlorination)أْ ضلً اهنوّر كتل أضّاط اهخرشٖة أّ كتل اهيرشضبح 
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: ٗخخِٜز ٕذٓ اٍػرٜيج تبٝخٛ 
خفط خؾداد اهتنخرٖب فٓ اهيٖبٍ كتل ّضّهِب إهٓ اهيرشص ييب •

.  هويرشص  (Bacterial load)ٖخفف اهضيل اهتنخٖرٔ 
خعِٖر اهريل فٓ اهيرشص ٌغراً هيرّر اهيٖبٍ تيب فِٖب يً نوّر فٓ •

.  يشبى اهريل أذٌبء ؽيوٖج اهخرشٖص 
.  نفبءث ؽبهٖج فٓ إزاهج اهوًّ فٓ اهيبء •
ٌلص فٓ نيٖج اهنيٖبّٖبح اهيرّتج إذا أظٖف اهنوّر كتل أضّاط •

.  اهخرّٖة 
.  نفبءث ؽبهٖج فٓ إزاهج اهعؾى ّاهرائضج يً اهيبء •
.اهضد يً ٌيّ اهنبئٌبح اهضٖج اهدكٖلج فٓ داخل اهيرشص •
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:اٍضيّ نٙ ِدخل خزاّ اٍِٜبٓ اٍْيٜج  
 

تئظبفج اهنوّر تؾد  (Post chlorination)ٖخى اهضلً فٓ يدخل خزاً اهيٖبٍ اهٌلٖج 
ُّذٍ اهعرٖلج ُٓ . اهيرشضبح أّ تؾد اهخرشٖة أْ فٓ يدخل ضّط اهيٖبٍ اهٌلٖج 

أنذر اهعرق إختبؽبً ٌغراً هتشبعخِب ّشِّهج خشغٖوِب ّنفبءث فبؽوٖج اهنوّر ؽوٓ 
ّفٓ يؾغى اهيضعبح ٖخى اهؾيل  . اهتنخرٖب تشتة خوّ اهيبء يً أْ ؽنبرث 

تبهعرٖلخًٖ يؾبً هظيبً نفبءث اهيٖبٍ تؾد خرّسِب يً اهيضعبح ّتؾد خّزٖؾِب فٓ 
.اهشتنبح 
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:  ئغبنج اٌٍَٗر نٙ أٌذر ِّ ِٗىؾ 

ُّذٍ اهعرٖلج خُختؼ إذا نبٌح اهيٖبٍ رائلج ّاهخوّد اهتنخٖرٔ ؽبهٕ ٌشتٖبً ، إذ 
ٖشخضشً فٓ ُذٍ اهضبهج إظبفج اهنوّر فٓ أنذر يً ٌلعج ؽوٓ يشبر اهيبء فٓ 

نيب خشخؾيل ُذٍ اهعرٖلج إذا . يضعج اهخٌلٖج هظيبً نفبءث ؽيوٖج اهنوّرث 
خزٌح اهيٖبٍ اهيرشضج فٓ خزاٌبح ينشّفج ، ففٓ يذل ُذٍ اهضبهج ٖسة إظبفج 

اهنوّر فٓ يخبرر اهيٖبٍ يً اهخزاٌبح اهينشّفج تبهرغى يً شبتق إظبفج 
. اهنوّر فٓ يضعج اهخٌلٖج 
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:  ئغبنج اٌٍَٗر تسرؿبح ؿبٍٜج ذُ ئزاٍج اٌٍَٗر اٍزائد 

اهيلضّد تئظبفج اهنوّر تسرؽبح ؽبهٖج ذى إزاهج اهنوّر اهزائد 
(Super chlorination followed by dechlorination)  إظبفج اهنوّر

تسرؽبح زائدث ؽً اهيلرر كد خضل إهٓ اذًٌٖ أّ ذلاذج سزء فٓ اهيوًّٖ 
، ّتِذا ٖينً اهضضّل ؽوٓ نفبءث ّفبؽوٖج ؽبهٖج هؾيوٖج ( زائدث ؽً اهيلرر)

اهنوّرث تبلإظبفج إهٓ إتبدث نيٖبح نتٖرث يً اهيّاد اهؾظّٖج ّاهعضبهة اهخٓ 
.  كد خخّاسد فٓ اهيبء يشتتج تؾط اهعؾى ّاهرائضج 
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:ٕٗذٓ اٍػرٜيج خخِٜز تبٍِِٜزاح اٝخٜج 

.نفبءث ّفبؽوٖج ؽبهٖج هخأذٖر اهنوّر ؽوٓ اهتنخرٖب  •
. أنشدث اهنوّر هويّاد اهؾظّٖج اهخٓ كد خخّاسد فٓ اهيبء  •
.  اهضد يً اهرائضج ّاهعؾى اهخٓ كد خّسد فٓ اهيبء  •
إتبدث اهنبئٌبح اهضٖج اهدكٖلج اهخٓ خلبّى اهسرؽبح اهؾبدٖج هونوّر  •

ؽوٓ أً ٖوزى إزاهج اهنوّر اهزائد تؾد اهخأند يً خيبى كخل اهنوّر 
.  هوتنخرٖب ، ّذهم هوضد يً عؾى ّرائضج اهنوّر اهٌفبذث فٓ اهيٖبٍ 
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اٍِظػَضبح اٍهْٜج اٍخبظج تبٌٍَٗر              

:  سرؿج اٌٍَٗر 
. خؾرف سرؽج اهنوّر تأٌِب نيٖج اهنوّر اهيظبف هويبء 

اهنوّر اهيختلٓ + اهنوّر اهيشخِوم = اهسرؽج 
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:  اٌٍَٗر اٍِشخًَٖ 
ٖؾرف اهنوّر اهيشخِوم تأٌَ اهفرق تًٖ نيٖج اهنوّر اهيظبف هويبء 

ّنيٖج اهنوّر اهضر أّ اهيخضد اهيختلٓ فٓ اهيبء فٓ ٌِبٖج فخرث 
. خلايس يضدّدث 

اهنوّر اهيختلٓ –اهسرؽج = اهنوّر اهيشخِوم 

ّيً اهظرّرث إظبفج سرؽبح نبفٖج يً اهنوّر هخؾّٖط اهنيٖبح 
اهخٓ خشخِوم يٌَ تّاشعج اهيّاد اهؾظّٖج الأخرْ ، اهضدٖد ،  

.  اهِٖدرّسًٖ ، اهنترٖخٖد ، اهيٌسٌٖز ، اهٌخراح ، ّالأيٌّٖب 
إذ أٌَ لاتد يً خوتٖج نل الاضخٖبسبح اهيعوّتج هلاشخِلام يً اهنوّر 

.  كتل  اهضضّل ؽوٓ نوّر ضر يختلٓ 
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: اٌٍَٗر اٍِختيٛ 
: ٌُبم ٌّؽبً يً اهنوّر اهيختلٕ 

: اهنوّر اهيختلٕ اهيخضد  -1
. ٌّٖخز ؽً إظبفج كدر اهنوّر اهذٔ ٖنفٓ فلع هلاخضبد يىؼ الأيٌّٖىب   

ّترغى أً خوم اهتلبٖب اهيخضدث خضيل كدراح أنشدث خفّق كىدرث اهنوىّر   
. اهضر إلا أً فؾبهٖخِب نيبدث يعِرث خلل ؽً فبؽوٖج اهنوّر اهضر 
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ّهوضضّل ؽوٓ اهنوّر اهيتخلٕ اهيخضد لا ٖظبف إهٓ اهيبء إلا كدر 
فئذا نبً . اهنوّر اهذٔ ٖنفٕ هلاخضبد تبلأيٌّٖب اهيّسّدث فٓ اهيبء 

اهيبء ٖضخّْ ؽوٓ كدر ظئٖل يً الأيٌّٖب لا ٖنفٕ هلاخضبد يؼ 
ّهنً يؾغى اهيٖبٍ . اهنوّر خخى إظبفج الأيٌّٖب أٖظبً فٓ اهيبء 

. اهؾنرث خضخّْ ؽوٓ الأيٌّٖب ٌخٖسج اهخوّد ّخضول اهٌتبخبح فِٖب 
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:  اهنوّر اهيختلٕ اهضر  -2

ٌّٖخز ؽً إظبفج اهنوّر إهٓ اهيبء تبهلدر اهذٔ ٖنفٕ لاشخِوم 
الأيٌّٖب ّهوضضّل ؽوٓ نوّر ضر يختلٕ ٖخى إظبفج اهنوّر هويبء 

.  تبهلدر اهذٔ ٖنفٕ هولظبء ؽوٓ الأيٌّٖب اهيّسّدث فٓ اهيبء 
. (-Cl2, HOCl & OCl)ّضّرث 
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:  ئغبنج اٌٍَٗر ِؾ خسبٗز ْيػج اٍخٌشٜر 

ؽٌديب خّسد اهيّاد اهؾظّٖج فٓ اهيبء ؽوٓ ُٖئج يرنتبح الأيٌّٖب فئً 
اهنوّر اهيختلٕ ٖخّاسد ؽوٓ ُٖئج نوّر ضر أّ نوّر يخضد يؼ الأيٌّٖب 

" .  اهنوّرأيًٖ"ينٌّبً 

هوؾلاكج تًٖ ( 6)فئذا رشيٌب اهيٌضٌٓ اهتٖبٌٕ اهيّظص فٓ اهشنل ركى 
سرؽج اهنوّر ّاهنوّر اهيختلٕ ٌسد أً اهنوّر اهيختلٕ ٖأخذ فٓ  

ضخٓ اهٌلعج ( أ)الازدٖبد يؼ زٖبدث سرؽج اهنوّر اتخداء يً اهٌلعج 
، ذى ٖأخذ ( سى)ؽوٓ اهيٌضٌٓ ، ذى ٖأخذ فٓ اهِتّع ضخٓ اهٌلعج ( ة)

.ذبٌٖبً فٓ الارخفبػ 
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ّٖسد ( ة)، اهٌلعج ( أ)ّخفشر ُذٍ اهغبُرث تأٌَ فٖيب تًٖ اهٌلعج 
. اهنوّر اهيختلٕ ؽوٓ شنل نوّر ضر ّنوّر يخضد فٓ ٌفس اهّكح 

خنشرح يرنتبح ( ة)فئذا زادح سرؽج اهنوّر ؽً اهٌلعج 
.  اهنوّرأيًٖ ، ّيً ذى لا خغِر ؽٌد خؾًٖٖ نيٖج اهنوّر اهيختلٕ 

اهخٓ ٖخى ؽٌدُب خنشٖر سيٖؼ ( سى)ّٖشخير ذهم ضخٓ اهٌلعج 
يرنتبح اهنوّرأيًٖ ّلا ٖتلٓ يخّاسداً فٓ اهيبء إلا اهنوّر اهيختلٕ 

. اهضر 
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. ّهذهم خشيٓ ٌلعج اهخنشٖر ذى ٖأخذ اهنوّر اهيختلٕ فٓ الازدٖبد 
. ّاتخداءاً يً ُذٍ اهٌلعج ٖنًّ اهنوّر اهيختلٕ ضراً ّهٖس يخضداً 

ّعرٖلج إظبفج اهنوّر إهٓ اهيبء تسرؽبح خنفٕ اهّضّل إهٓ يب تؾد 
أْ إظبفج اهنوّر ضخٓ يب تؾد اهٌلعج . ؽوٓ اهيٌضٌٓ ( سى)اهٌلعج 

 Free)اهخٓ خخنشر فِٖب سيٖؼ اهنوّرأيٌٖبح ، نيب أٌِب خشيٓ أضٖبٌبً 

residual chlorine)  . ّخخيٖز ُذٍ اهعرٖلج تأٌِب خؾعٓ ٌخبئز ؽبهٖج
.  فٓ اهلظبء ؽوٓ اهتنخرٖب ّاهضد يً اهعؾى ّاهرائضج فٓ اهيٖبٍ 
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إلا أً خعتٖلِب هٖس شِلًا أّ يخشبتِبً فٓ سيٖىؼ اهضىبلاح ٌغىراً    
لاخخلاف خرنٖز اهيّاد اهؾظّٖج فٓ اهيٖبٍ يً اهيضبدر اهيخخوفىج ،  
ّضخٓ فٓ يٖبٍ اهيضدر اهّاضد ٖخغٖر خرنٖز اهيّاد اهؾظىّٖج فىٓ   

هِذا ٖسة ؽيل خسبرة هخلدٖر . اهيٖبٍ يً ّٖى ٗخر ؽوٓ يدار اهشٌج 
سرؽج اهنوّر فٓ نل ضبهج ؽوٓ ضدث ، تل يً ّكح ٗخر هيٖبٍ خؤخذ 

. يً يضدر ّاضد 
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:خخٗىم نبؿَٜج اٌٍَٗر نٙ ىخل اٍتٌخرٜب ؿَٙ اٍـٗاِل اٝخٜج 
 
فبهيبء ذّ اهركى اهِٖدرّسٌٖٕ اهيٌخفط ٖوزيَ : اهركى اهِٖدرّسٌٖٕ •

سرؽبح نوّر أضغر يً اهيبء ذّ اهركى اهِٖدرّسٌٖٕ اهيرخفؼ هوضضّل 
.  ؽوٓ ٌفس نفبءث اهخعِٖر 

خلل سرؽج اهنوّر تبرخفبػ درسج اهضرارث هوضضّل : درسج اهضرارث •
.ؽوٓ ٌفس نفبءث اهخعِٖر 
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إذ خزٖد :  (Time of contact)يدث اهخفبؽل تًٖ اهنوّر ّاهيٖبٍ •
ٌّغراً لاخخلاف يلبّيج . فبؽوٖج اهنوّر نويب عبل ُذا اهزيً 

اهتنخرٖب اهيخخوفج هخأذٖر اهنوّر ؽوِٖب ، فلد ّسد أٌَ ٖسة أً خير 
.  ذلاذًّ دكٖلج تؾد إظبفج اهنوّر كتل اشخؾيبل اهيٖبٍ 

ّخلل فبؽوٖج :  (Alkalinity & acidity)كوّٖج ّضبيظٖج اهيٖبٍ •
اهنوّر تزٖبدث كوّٖج اهيٖبٍ ّهذهم ٖوزى سرؽبح نوّر ؽبهٖج نويب 

.  ارخفؾح كوّٖج اهيٖبٍ 
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Nitrogeneous)ّسّد اهيرنتبح اٗزّخٖج فٓ اهيٖبٍ  • compounds)  :
خبضج الأيٌّٖب ضٖد ٖشتة خّاسد ُذٍ اهيرنتبح فٓ اهيبء إظؾبفبً هفبؽوٖج 

ّهذا ٖوزى إظبفج سرؽبح أنتر أّ إعبهج ّكح . اهنوّر فٓ كخل اهتنخرٖب 
.اهخفبؽل تًٖ اهنوّر ّاهيبء 

ُّذٍ اهيّاد خضد يً فبؽوٖج اهنوّر فٓ : ّسّد يرنتبح اهضدٖد ّاهيٌسٌٖز •
.  كخل اهتنخرٖب 

إذا أً هنل يٖنرّة يلبّيج : ٌّػ ّؽدد اهتنخرٖب اهيراد اهلظبء ؽوِٖب •
يؾٌٖج هفؾل اهنوّر ، ّهذا ٖوزى اخختبر اهيبء هيؾرفج أٌّاػ اهيٖنرّتبح اهخٓ 

نيب أً اهؾدد اهتنخرْ فٓ اهيبء هَ خأذٖر ؽوٓ سرؽج . ٖراد كخوِب تبهنوّر 
. اهنوّر اهّاسة إظبفخِب ، فنويب زاد اهؾدد زادح اهسرؽج 
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نويب اهؾنبرث زادح سرؽج اهنوّر اهلازيج ، إذ أً : ؽنبرث اهيٖبٍ •
.  اهيٖنرّتبح كد خضخيٓ تبهيّاد اهيشتتج هوؾنبرث يً خأذٖر اهنوّر 

فبهنوّر ٖينً إظبفخَ ؽوٓ ُٖئج غبز أّ : عرٖلج إظبفج اهنوّر •
ّهلد ّسد أً إظبفخَ نغبز أنذر فبؽوٖج يً . يشضّق لأضد يرنتبخَ 

إظبفخَ نيضوّل ، ّإظبفخَ نيضوّل أنذر فبؽوٖج يً إظبفخَ 
.  نيشضّق 

ّتدِٖٕ أً فبؽوٖج اهنوّر فٓ :  (Chlorine dose)سرؽج اهنوّر •
اهلظبء ؽوٓ اهتنخرٖب خزٖد تبزدٖبد سرؽج اهنوّر اهيظبف إهٓ اهيبء 

 .
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:  اخختبراح سرؿبح اٌٍَٗر 

هخٌفٖذ اخختبراح سرؽبح اهنوّر ٖوزى أّلًا يؾرفج كّث خرنٖز يضوّل اهنوّر 
(Estimation of  strength of  chlorine dosing solution)  .

:  الأسِزث  -1
يبضج –يووٓ هخر  100يختبر يدرر –يووٓ هخر تبهيبشم  50شضبضج 

.  يووٓ هخر  25نأس أزهٌيٖر شؾج –يووٓ هخر  1يدرسج شؾج 
:  اهيضبهٖل  -2

ضيط – N/40ذّٖنترٖخبح اهضّدٖى –يبء يلعر  -% 1يضوّل اهٌشب 
( . تووّراح أّ يشضّق)ّٖدٖد تّخبشّٖى –نترٖخٖم يرنز 
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:  اٍػرٜيج     

 N/40خيلأ اهشضبضج ضخٓ اهؾلايج تيضوّل ذّٖنترٖخبح اهضّدّٖى  •
سى ّٖدٖد اهتّخبشّٖى ّٖظبف إهِٖب تّاشعج اهيختبر  1ٌظؼ فٓ اهدّرق  •

.  يووٓ هخر يً اهيبء اهيلعر ّٖلوة ضخٓ اهذّتبً  11-10اهيدرر 
.  يووٓ هخر ضيط اهنترٖخٖم تضذر  2ذى ٖظبف  •
يووٓ هخر يً يضوّل اهنوّر اهيخفف اهيراد خؾًٖٖ كّث  25ٖظبف  •

.  خرنٖزٍ تؾد رسَ 

27.04.2010

27.04.2010 Seite 244Seite 244

ٖخنًّ اهوًّ اهتٌٕ اهيضير ّٖخى ؽيل يؾبٖرث تبشخخداى يضوّل  •
ذّٖنترٖخبح اهضّدّٖى ٌلعج تٌلعج يؼ اهخلوٖة اهيشخير ضخٓ ٖغِر 

يووٓ هخر يً يضوّل اهٌشب  2اهوًّ الأضفر اهتبُح ، ذى ٖظبف 
. ننبشف ّٖؾعٓ هٌّبً أزرق 

.  خشخير اهيؾبٖرث ضخٓ اخخفبء اهوًّ ّخشسل كراءث اهشضبضج  •
.   0.03545× اهلراءث اهٌبخسج ( = هخر/يسى)ٌشضة كّث اهيضوّل  •

27.04.2010
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: َِضٗؼج ٕبِج 

/ يووسى 1.1إهٓ –0.9لاتد أً خنًّ كّث خرنٖز اهيضوّل يب تًٖ 
يووٕ هخر ضخٓ خنًّ يلتّهج ، أْ لاتد أً خؾعٓ كراءث شىضبضج  

( .يووٓ هخر 31إهٓ  25.5)اهذّٖنترٖخبح يب تًٖ 
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ىٜبس سرؿج اٌٍَٗر اٍٗاسة ئغبنخٖب ئٍٙ اٍِٜبٓ             
:  الأسٖزث 

ٌفس الأسِزث فٓ اهخسرتج اهشبتلج يؼ زٖبدث اهدّارق إهٓ شخج ّترعيبً 
.  تغعبء يشٌفر تٌٕ اهوًّ 

: اٍِضبٍٜل 
ػ  0.1ضيط خوٖم ذوسٕ ، يضوّل كٖبشٕ يؼ ذّٖنترٖخبح اهضّدّٖى 

، يضوّل كٖبشٕ يً % 1، تووّراح ّٖدٖد اهتّخبشّٖى ، يضوّل ٌشب 
.  اهنوّر 

: اٍلرع ِّ الاخختبر 
ُّ إظبفج اهنوّر إهٓ يضدر اهيٖبٍ هوخأند يً يعبتلخِب يً اهٌبضٖج 

خؾختر . اهتنخرّٖهّسٖج أّ هخضشًٖ اهخّاص اهعتٖؾٖج ّاهنٖيٖبئٖج هويٖبٍ 
ُذٍ اهعرٖلج يٌبشتج هخؾًٖٖ نيٖج اهنوّر اهيعوّتج لإٌخبر نوّر يختلٕ 

. فٓ يضدر اهيٖبٍ هوضضّل ؽوٓ غٖر يوّذج إهٓ ضد يب 
27.04.2010
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%  5ٖينً خضظٖر يضوّل اهنوّر يً يضوّل اهغشٖل نوّرانس 
يووٓ هخر يً ُذا  20ّذهم تئظبفج ( هخر/يووسى 50.000)

ّخضفغ فٓ . يووٕ هخر  100اهيضوّل ّٖنيل تبهيبء اهيلعر إهٓ 
. زسبسج تٌٖج تغعبء فٓ اهذلاسج ّٖينً اشخؾيبهِب هيدث شِر 

هخر /يووسى 1ضّاهٕ ( يووٓ هخر 0.1)ّخيذل نل ٌلعج يً اهيبضج 
.  يووٕ هخر يً ؽٌٖج اهيٖبٍ  500يً اهنوّر ؽٌديب خظبف إهٓ 
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يووٓ هخر يً اهؾٌٖج فٓ زسبسبح  500تبشخخداى يختبر يدرر ٌظٖف  •
ٌّسؾل درسج اهضرارث يشبّٖج  10إهٓ  6أّ دّارق ٖخراّش ؽددُب يً 

.هدرسج ضرارث اهؾٌٖبح ّكح أخذُب يً ينبٌِب الأضوٕ 
يً يضوّل اهنوّر ( 12)ٌظٖف اهنيٖبح اهيّظضج فٓ اهسدّل ركى  •

. اهلٖبشٕ هنل دّرق ؽوٓ ضدث 
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(ؿدد اٍْيػ)اٍسرؿج اٍيٜبشٜج ٌٍََٗر 
(Drops of dilute dosing solution)

48162024303440

0.40.81.622.433.44(ٍخر/ََِسُ)سرؿج اٌٍَٗر 

(  12)سدٗل رىُ 
سرؿبح ِضَٗل اٌٍَٗر اٍيٜبس اٍخٙ خغبم ٌٍل دٗرو نٙ اٍخسرتج 
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ٌلوة نل دّرق ؽوٓ ضدث ّٖخرم ؽٌد ٌفس درسج اهضرارث هيدث ٌضف 
. فٓ اهغلاى ( ّكح اهخلايس)شبؽج أّ شبؽج أّ شبؽخًٖ 

تؾد اٌخِبء فخرث اهخلايس اهخٓ ٖخى اخخٖبرُب ٌلوة نل دّرق ٌّؾًٖ اهنوّر  •
 (Total available residual chlorine)اهيختلٕ اهنوٕ اهيخبش 

:تئضدْ اهعرٖلخًٖ اٗخٖخًٖ   
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:   (N/4)اشخخداُ ِضَٗل ذٌٜٗترٜخبح اٍظٗدُٜٗ أ-

سى يً تووّراح ّٖدٖد اهتّخبشّٖى ّٖؾبٖر اهّٖد  1ٖظبف هودّرق  •
ضخٓ غِّر  N/4اهيٌعوق تبشخخداى يضوّل ذّٖنترٖخبح اهضّدّٖى 

اهوًّ الأضفر اهتبُح ذى ٖظبف نبشف يضوّل اهٌشب ّخخى اهيؾبٖرث 
ُّٓ أّل ٌلعج خسؾل اهيضوّل ؽدٖى اهوًّ  .E.Pضخٓ ٌلعج اهٌِبٖج 

(Colorless) .
خخى ُذٍ اهؾيوٖج هنل دّرق ؽوٓ ضدث ّخشسل ٌخبئز اهلراءاح نيب ُّ  •

( .13)يّظص فٓ اهسدّل ركى 
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(  13)سدٗل رىُ 
  خشسٜل ْخبئز اٍيراءاح

ٌِٜج اٌٍَٗر اٍهـَٜج  (ِل)ىراءث اٍشضبضج 
(ٍخر/ََِسُ)

ؿدد ْيبػ ِضَٗل  
زِّ اٍخلاِساٌٍَٗر اٍيٜبشٛ
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خرنٖز كّث اهيضوّل× ( ؽدد يووٖوخراح يً ذّٖنترخٖبح اهضّدّٖى)كراءث اهشضبضج 

ؽدد يووٖوخراح يً اهؾٌٖج

ذى خرشى ؽلايج تًٖ اهسرؽج اهيظبفج ّاهنوّر اهيختلٕ ّيً خلاهِب 
. ٖخى خضدٖد اهسرؽج اهيعوّتج 

:  تبشخخداى اهيؾبدهج اٗخٖج ٖخى ضشبة اهنوّر اهيختلٕ 
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:  ِذبل 
يً اهنوّر ( يووٕ هخر/يووسى 0.9)تبشخخداى يضوّل خرنٖزٍ 

اهلٖبشٕ أينً اهضضّل ؽوٓ اهٌخبئز اهيّظضج فٓ اهسدّل ركى 
، ّاهيعوّة ضشبة نيٖج اهنوّر اهّاسة إظبفخِب هويٖبٍ ( 14)

.  هخؾعٕ ٌخبئز تنخرّٖهّسٖج يرظٖج 
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رىُ اٍدٗرو
ٌِٜج ِضَٗل اٌٍَٗر 

  0.9خرٌٜز 
ََِٙ ٍخر/ََِسُ

سرؿج اٌٍَٗر 
اٌٍِبنئج 

(ََِسُ)
زِّ اٍخلاِس

ىراءث 
اٍذٌٜٗترٜخبح 

N/4

اٌٍَٗر ٌِٜج اٍـْٜج
اٍِختيٛ

ََِٙ ٍخر 250ََِٙ ٍخر 0.1دىٜيج 20ََِٙ ٍخر 1ََِٙ ٍخر 11.1

ََِٙ ٍخر 250ََِٙ ٍخر 0.2دىٜيج 20ََِٙ ٍخر 2ََِٙ ٍخر 22.2

ََِٙ ٍخر 250ََِٙ ٍخر 0.4دىٜيج 20ََِٙ ٍخر 3ََِٙ ٍخر 33.3

ََِٙ ٍخر 250ََِٙ ٍخر 0.5دىٜيج 20ََِٙ ٍخر 4ََِٙ ٍخر 44.4

ََِٙ ٍخر 250ََِٙ ٍخر 0.8دىٜيج 20ََِٙ ٍخر 5ََِٙ ٍخر 55

ََِٙ ٍخر 250ََِٙ ٍخر 1.1دىٜيج 20ََِٙ ٍخر 6ََِٙ ٍخر 66

(14)سدّل ركى 
يووٕ هخر/يووسى 0.9اهٌخبئز اهخٓ خى اهضضّل ؽوِٖب تبشخخداى يضوّل خرنٖزٍ 
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هخر/يووسى 0.72=    2نيٖج اهنوّر اهيختلٕ فٓ اهدّرق ركى 

: ّتٌفس اهعرٖلج 

هخر /يووسى 1.44=  3نيٖج اهنوّر اهيختلٕ فٓ اهدّرق ركى 
هخر /يووسى 1.8=  4نيٖج اهنوّر اهيختلٕ فٓ اهدّرق ركى 
هخر /يووسى 2.88=  5نيٖج اهنوّر اهيختلٕ فٓ اهدّرق ركى 
هخر /يووسى 3.96=  6نيٖج اهنوّر اهيختلٕ فٓ اهدّرق ركى 

هخر/يووسى 0.36=  1نيٖج اهنوّر اهيختلٕ فٓ اهدّرق ركى 

0.2  ×0.9  ×1000 250 0.1  ×0.9  ×1000 250

:  ٖخى ضشبة اهنوّر اهيختلٕ هنل دّرق نبٗخٕ 
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1.12.23.34.45.56.6اٍسرؿج
0.360.721.441.82.883.96اٌٍَٗر اٍِختيٛ

:اٍـلاىج تّٜ سرؿج اٌٍَٗر اٍِغبنج ٌِٜٗج اٌٍَٗر اٍِختيٛ( 8)ٜٗغص اٍضٌل رىُ 

( 8)ضٌل رىُ 
اٍـلاىج تّٜ سرؿج اٌٍَٗر اٍِغبنج ٌِٜٗج اٌٍَٗر اٍِختيٛ 

27.04.2010 Seite 258Seite 258

طرق معالجة مياه  الشرب ومراقبة أداء 

محطات المعالجة
سعد السيد حسن. د.أ

جامعة عين شمس–كلية العلوم 
سعد السيد حسن. د.أ

جامعة عين شمس–كلية العلوم 
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تنقية مياه الشرب

 ( المروقات)ترويق المياه  Clarifiers 

 ( المرشحات)ترشيح المياه  Filters

 ( استخدام الكلور)تعقيم المياه  Disinfection 
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Screening
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Sedimentation 
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coagulation
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Filtration
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Adsorption
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Ion exchange
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التقييم المبدئى لاداء محطات تنقية مياه الشرب

 المأخذ :

ملاحظة صلاحية ونظافة شبك الدخول

 المروقات:

 مقارنة الشفافية والعكارة لمياه المأخذ ومياه الخروج.

 ملاحظة وجود ندف كبيرةFlocks   لتدل على كفاءة عالية
للمحطة

 جرعة )وحقن الشبة % 10ملاحظة دفع الطلمبة وتركيز الشبة
(3م/جرام 30–25)الشبة المضاف 

 صيفا و ( 3م1000/كيلو 5-3)ملاحظة جرعة الكلور المبدئية
شتاءا( 3م1000/كيلو 2-3)
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المرشحات :

(المياه شفافية) بوضوح الترشيح رمل رؤية

الزائد الطفو ملاحظة over flow

الحوض نظافة ملاحظة

الطمى كور ندرة ملاحظة mud ball

يزيد لا) المرشح عوامة بمراقبة الضغط ارتفاع عدم ملاحظة 
(2 عن الضغط

يكون أن يجب منها %90 ان حيث الندف قلة ملاحظة 
. بالمروقات

للمرشح العكسى الغسيل انتظام
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الخروج مياه  
فى لتر / جرام 3-1.5 عن الكلور جرعة زيادة عدم ملاحظة 

.النهائى

وأبعد الشبكة أول فى المتبقى الكلور يكون أن الفرق ملاحظة 
.لتر / ملليجرام 0.5 حدود فى الشبكة فى نقطة
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: المعمل
 البيولوجى والفحص البكتيرى العد نتائج على الاطلاع

.الخارجة للمياه والكيميائى

. السنوية –الشهرية –اليومية التقارير على الاطلاع

Jar الكأس اختبار نتائج على الاطلاع test ومقارنة 
. المحطة فى المستخدمة بالجرعات النتائج

27.04.2010
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Types of Samples 

Grab Sample. This represents the quality of the 

sampled effluent at the moment of sampling. 

This type of sampling should be collected to test 

the compliance with the of treated industrial, 

domestic, or any generated liquid waste to the

executive regulations at any time.
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Composite Samples

Samples will be composited directly into the sample 

bottles and collected sequentially. Between composite 

aliquots, bottles will be kept in a cooler with ice, to reach 

and maintain a sample temperature of 4 °C ±2 °C. 

27.04.2010 Seite 276Seite 276

The time of the initial portion of the composite, 

composite intervals, and the final compositing time 

will be noted in the field logbook or data sheets. The 

sample time listed on the Chain-of- Custody or 

Transmission Form and the sample bottle will be the 

time of the final sample composite  portion. Four 

types of composite samples are listed below:

27.04.2010
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1. Time Composite (TC) - a sample comprised of a 

varying number of discrete samples (aliquots) collected 

at equal time intervals during the compositing period. 

The TC sample is typically used to sample wastewater 

or streams.
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2. Flow Proportioned Composite (FPC) - a sample 

collected proportional to the flow during the 

compositing period by either a time-varying/constant 

volume (TVCV) or time constant/varying volume 

(TCVV) method. The TVCV method is typically used 

with automatic samplers that are paced by a flow 

meter. The TCVV method is a manual method that 

individually proportions a series of discretely collected 

aliquots. The FPC is typically used when sampling 

wastewater.
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3. Areal Composite - sample composited from 

individual, equal aliquots collected on an areal or 

horizontal cross-sectional basis. Each aliquot is collected 

in an identical manner. An example is a sediment sample 

composited from quarter-points of a stream.
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4. Vertical Composite - a sample composited from 

individual, equal aliquots collected from a vertical cross 

section. Each aliquot is collected in an identical 

manner. Examples include vertical profiles in lakes and 

estuaries.
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Methods of Sampling 

Sampling regardless of its type can be conducted by either one 

of the following ways :

Manual Sampling. Which evolves minimal cost and 

equipment. But it should be carried with extra care in order not 

to contaminate one sample by another specially if the first 

sample is contaminated with excessive amounts of oil as it could 

linger in the sampling container and contaminate the following 

samples. The same rule applies for samples collected for 

bacterial analysis where it is not possible to collect the 

wastewater sample from a sterilized faucet.
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Automatic Sampling. Automatic samplers can be useful in 

case they are available and sources of energy to operate 

them are accessible at the site of sampling they are more 

superior than manual sampling, yet they need extra care in 

operating them, they are liable to plugging, specially in  case 

of waste water effluent with high content of suspended 

solids. They also may need continuous supervision.
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Sampling Containers :
These are either glass or plastic. But different grades 

of each type are preferred in special sample’s 

determinants. Glass is recommended for  samples 

collected for trace organic determinations, as plastics can 

leach out their  additives which can interfere with the 

results in this case. While glass is not recommended at all 

for water samples collected for heavy metals 

determinations as they tend to replace the sodium in the 

glass matrices.
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A variety of factors affect the choice of containers and 

cap material. These include resistance to breakage, size, 

weight, interference with constituents, cost and 

availability. There are also various procedures for 

cleaning and preparing bottles depending upon the 

analyses to be performed on the sample.

27.04.2010
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Glass Plastic 

Kimax or Pyrex brand-borosilicate Conventional

polyethylene

Vycor- generally Linear polyethylene

Ray-Sorbor law-Actinic- Generally 

lab ware

Polypropylene

Corex-generally lab. Ware Polycarbonate

Rigid polyvinyl chloride 

Teflon

Container Material. 

Two major types of container materials are commonly 

used, plastic and glass
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All these materials have various advantages and 

disadvantages. Kimax or Pyrex brand borosilicate glass 

is inert to most materials and is recommended where 

glass containers are used. Conventional polyethylene is 

to be used when plastic is acceptable because of 

reasonable cost and less absorption of metal ions. The 

specific situation will determine the use of glass or 

plastic. However, use glass containers for pesticides, oil 

and grease, and other organics.



144

27.04.2010 Seite 287Seite 287

Borosilicate glass
Conventional 

polyethylene

Interference with 

sample

Inert to all constituents 

except strong alkali 

Good for most 

constituents except 

organic, oil and grease

Weight Heavy Light

Resistance to breakage Very fragile Durable 

Cleaning Easy to clean Some difficulty in 

removing absorbed 

components

Sterilizable Yes In some instances 

Space Takes up considerable 

space

Cubitainers- substantial 

space savings during 

extended field studies

Comparison of  advantages and 

disadvantages of  glass and plastic containers
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Container Caps. There are two major types of 

plastic used in container caps: polyethylene and 

backlite with liners. Polyethylene caps are 

recommended for ease of cleaning unless oil and  

grease analyses are to be performed. Caps with 

Teflon liners should be used for pesticides and oil 

and grease samples. Silicon rubber material 

should be avoided for trace metals because of 

zinc contaminations. 
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Liner type Advantages Disadvantages 

Wax coated paper Generally applicable to most 

samples, inexpensive

Must be inspected prior to

each because of

deterioration. Cannot be

used with organics.

Neoprene Same as wax coated paper Same as wax coated paper

Teflon Applicable for all analyses.

Minimizes containers/sample

interaction

High cost
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Container Structure

Use a wide mouth container in most instances. This 

structure will permit easy filling and sample removal. It is 

also easily cleaned, quickly dried, and can be stored 

inverted. Use a narrow neck bottle when interaction with 

the cap liner or outside environment is to be minimized. 

Use a solvent cleaned glass container for pesticides 

sample collection
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Disposable Containers

Use disposable containers when the cost of cleaning is 

high. These containers should be precleaned and sterile. 

The most commonly used disposable container of this 

type is the molded polyethylene cubitainer shipped 

nested and sterile to the buyer. However since their 

cubic shape and flexible sides make them almost 

impossible to clean thoroughly, use these containers only 

once.
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Container Washing

Containers and caps for inorganic and general parameters 

:

Wash containers and caps with a non-phosphate 

detergent and scrub strongly with a brush (if possible 

wash liners and caps separately).

Rinse with tap water, then distilled water.
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Invert to drain and dry.

Visually inspect for any contamination prior to 

storage.

If the container requires additional cleaning, rinse 

with a chromic acid solution (35 ml saturated sodium 

dichromate solution in 1 liter of sulfuric acid - this 

solution can be reused. Then rinse with tab water an 

distilled water and dry as indicated above.

27.04.2010
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Container Preparation: 

For certain parameters, a special cleaning procedure is 

needed to avoid adsorption or contamination due to 

interaction with container walls. 

These procedures are outlined below :
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Metals. If metals are to be analyzed, rinse the 

container with a solution of one part nitric acid to four 

part water, then with distilled water. If phosphorus is 

to be analyzed, rinse the container with a solution of 

one part hydrochloric acid to one part water, followed 

by distilled water. Treat the caps similarly.

27.04.2010
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Organics. If oil and grease or pesticides are to be 

analyzed, rinse the sample container with methylene 

chloride followed by acetone. The container should 

have been previously cleaned with chromic acid 

solution. Treat the container caps similarly.

27.04.2010
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Sterilization.

For microbiological analysis, sterilize the container and its 

stopper/cap by autoclaving at 121C for 15 minutes or by 

dry heat at 180C for two hours. Heat-sensitive plastic 

bottles may be sterilized with ethylene oxide at low 

temperature. Wrap bottles in Kraft paper or cover with 

aluminum foil before sterilization to protect against 

contamination. 

An acceptable for emergency or field use is sterilization of 

containers by boiling in water for 15 minutes.
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Sample Holding Time 

Holding time is the time interval between collection 

and analysis, in general, the shorter the time that elapses 

between collection of a sample and its analysis, the more 

reliable will be the analytical results. It is impossible to 

state exactly how mush time may be allowed to elapse 

between collection of  the sample, particular analysis to be 

made, and the conditions of the storage. 
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Sample Volume 

The volume of sample collected should be sufficient to 

perform all the required analyses plus an additional amount 

to provide for any quality control needs, split samples or 

repeat examination. Although the volume of sample 

required depends on the analyses to be performed, 

27.04.2010 Seite 300Seite 300

The amount required for a fairly complete analyses is 

normally about 8 liters, (about 2 gallons.) The 

laboratory receiving the sample should be consulted 

for any specific volume requirements. Individual 

portions of a composite sample should be at least 100 

milliliters in order to minimize sampler solids bias.

27.04.2010
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Sample Preservation :

Immediate analysis for the collected samples is the 

best way to keep the integrity and qualitative 

presentation of the sample constituents. In case the 

time lapsing between the sample collection and 

analysis is not less than 2-6 hours, preservation may 

be recommended.

Complete preservation of samples, either 

domestic sewage, industrial wastes, or natural water, 

is practical impossibility. 
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Regardless of the nature of the sample, complete 

stability for every constituent can never be achieved. 

At best, preservation techniques can only retard the 

chemical and biological changes which can take place 

in a sample after its collection from the parent source. 

To maintain the integrity of the sample, appropriate 

selection of containers, pre treatment of containers if 

necessary and the holding times, form the integral part 

of the sample preservation program.

27.04.2010
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Methods of preservation are relatively limited and are 

intended generally to:

Retard biological activity.

Retard hydrolysis of chemical compounds and 

complexes.

Reduce volatility of constituents.

27.04.2010 Seite 304Seite 304

Preservation methods are generally limited to:

 chemical addition,

 pH control, 

refrigeration, and

 freezing.

Combinations of these methods are often used for 

sample preservation.
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Chemical Addition. 

The most convenient preservative is a chemical which 

can be added to a sample bottle prior to sampling. When 

the sample is  added, the preservative disperses 

immediately, stabilizing the parameter (s) of  concern for 

long periods of time. 
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When the preservative added interferes with other  

parameters being measured, additional samples for 

those parameters must be collected.  For example, 

concentrated nitric acid added for the preservation of 

some of the metals would interfere with BOD, so an 

additional sample must be collected for BOD.

27.04.2010
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pH Control. pH control to preserve the sample 

is dependent upon chemical addition. As  an 

example, to keep metal ions in a dissolved state, 

concentrated nitric acid is added to lower  the pH to 

less than 2.
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Freezing. Freezing has been the subject of many 

preservation studies. It is felt by some that  freezing 

would be a method for increasing the holding time and 

allowing collection of a single sample for all analysis. 

However, the  residue solids components (filterable 

and non filterable) of the  sample change with freezing. 

27.04.2010
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Therefore, Return to equilibrium and then high speed 

homogenization is necessary before any analysis can be 

run. This method may be acceptable for certain 

analysis but  not as a general preservation method.

27.04.2010
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Refrigeration. Refrigeration or icing has also been 

studied with various results. This is a common method 

used in field work and has no detrimental effect on 

sample composition. Although it does not maintain 

integrity for all parameters, it does not interfere with any 

analytical methods.
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Alternative Preservation Methods

Alternative preservation methods with different  

preservatives or storage conditions can be used if its 

effectiveness can be demonstrated  by supporting data 

through preservation studies. Such preservation studies 

must specify :

•Type of water/waste water used as a sample in the 

experiment.

•Type of containers used. 

•Pre treatment of the container and the glassware used.

•Preservation methods used.
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•Specific temperatures or temperature range used.

•Duration of storage.

•Stored in light or darkness.

•Quality control samples-spikes, duplicates.

•Blanks-controls.

•Number of samples analyzed, and results.

•Statistical analysis, precision and accuracy.

27.04.2010
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Chain of Custody Procedures :

It is very important to insure the sample quality from 

the time of sampling through transportation, analysis and 

data reporting. For legal purposes the collected sample 

integrity should not be changed or tampered with during 

any of the above mentioned steps.
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All collected samples must be sealed in a manner to 

secure its safe arrival without any interference to 

devalidate the results on grounds of sample 

unrepresentativness due to intended changes, or 

interference by other parties. The chain of custody 

should be clearly stated in a form attached to each 

sample.

27.04.2010
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Sample Labels.

Gummed paper or self adhesive tapes can be used to 

identify the following items:

Sample number.

Date of sampling, and time of collection.

Name of collector.

Site of sampling.

Sample preservative, if used.

27.04.2010 Seite 316Seite 316

Sample Seal. Use self adhesive tape to secure the cover 

closure against any unauthorized tampering. The tape 

can be signed by the collector to insure the sample 

security. The seal must be attached in a way to reveal any 

opening or the cover.
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Log Book. Prepare a bound log book  to report all 

descriptive information about the site of the sample 

collection, purpose of sampling, nature of the source 

sampled (variable by time as in case of industrial 

effluent), and if the sample is grab or composite. Field 

contact person should be mentioned. In case of 

industrial and the point source waste water effluent, it 

will be highly valuable to indicate suspected non 

complying ingredients. It is important to secure the 

safety of log book.

27.04.2010
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Record.

Fill out a chain of custody record for each different 

sample or for a group of samples collected from the 

same source. The  record should cover the following 

items :

Sample number.

Signature of the collector.

Date : Time : Site :

Type of sampling.

Signature of person (s) involved .
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Sample Analysis Request Sheet. Prepare a sheet 

comprising the field parameters as pH, temp., turbidity, 

as well as the lab analysis needed to be conducted on the 

sample.

Sample Delivery. Samples must be delivered to the 

analytical laboratory within hours of its collection. The 

maximum allowed lapse time is two (2) days under 

refrigeration and preserved for the different needed 

analytical parameters.
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Sample Receiving. The receiving custodian of the sample in the assigned 

analytical laboratory, should record the state of the sample as received in the 

lab with respect to the integrity of the sealing and should keep it in a 

refrigerator until analyzed by an assigned analyst. As a quality control procedure 

for chemical analysis, part of the sample should be kept in a deep freezer in 

case it is felt there is a need to store it and conduct a new set of analysis as 

indicated in the analysis request sheet.

Sample Assignment. The samples should be assigned to an analyst for 

analysis and recording of the results. The analyst should record all pertinent 

data, instrument readings for samples and standards as well as basic calculations 

leading to a final result in a log data book, which should be under his personal 

control
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Quality Control Requirements
Quality Control measures in the field include 
but are not limited to:

• Proper cleaning of sample containers and 
sampling equipment,

• Maintenance, cleaning and calibration of field 
equipment/ kits per the manufacturer’s 
and/or laboratory’s specifications,

• Use of chemical reagents and standard 
reference materials prior to expiration dates,
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• Proper field sample collection and analysis 

techniques,

• Correct sample labeling and data entry,

• Proper sample handling and shipping or transport 

techniques,

• One field duplicate per set of 10 samples (minimum 

of 1).

27.04.2010
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Quality Control in laboratories includes the following:

• Laboratory instrumentation calibrated with the analytical 

procedure,

• Laboratory instrumentation maintained in accordance with the 

instrument manufacturer’s specifications.

• Method Blanks, Matrix spike/matrix spike duplicates, sample 

duplicates, etc. 

• Laboratory data verification and validation prior to sending data 

results.
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A Water  staff member  shall perform the field data 

verification and validation, and reviews the laboratory 

reports. The Water  staff reviews these data to ensure 

that the required QA/QC measurement criteria have 

been met. If a QA or QC concern is identified in the 

review process.

27.04.2010
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Instrument/Equipment Testing, Inspection and 

Maintenance Requirements

Water staff in each  lab will ensure that instruments and 

kits are in good working order. 

Prior to a sampling event, all sampling instruments and 

equipment will be tested and inspected in accordance 

with manufacturers’ specifications. 
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All standard reference materials and kit chemicals will 

be inspected to ensure that expiration dates have not 

been exceeded. 

For each sampling event, the water staff member will

document on the  Checklist  that required testing, 

inspection and maintenance have been performed.

27.04.2010
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Instrument Calibration and Frequency

Field instruments will be calibrated according to the 

manufacturer's instructions prior to using the 

instruments. For example, pH meters will be calibrated 

according to  themanufacturer’s specifications using pH 

buffers at 4.0, 10.0 and mid-range. 

If equipment and/or kits require calibration immediately 

prior to the sampling event, the calibration dates will be 

noted on the  Checklist. 
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When field instruments require only periodic 

calibration, the record of this calibration will be kept 

with the specific instrument. Water Program staff in 

each office will ensure that instruments are calibrated 

correctly.

The laboratory will follow the calibration procedures 

found in  the laboratory’s Standard Operating 

Procedures (SOPs).

27.04.2010
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Quality control samples

Are collected during field studies for various purposes which 

includethe isolation of site effects (control samples), define 

background conditions (background sample), or evaluate 

field/laboratory variability (spikes and blanks, trip blanks, 

duplicate, split samples). 
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Control Sample:

a discrete grab sample collected to isolate a source of 

contamination. Isolation of a source may require the 

collection of both an upstream sample at a location 

where the medium being studied is unaffected by the 

site being studied, and a downstream control which 

could be affected by contaminants contributed from 

the site under study.

27.04.2010
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Background Sample:

A sample (usually a grab sample) collected from an 

area, water body, or site similar to the one being 

studied, but located in an area known or thought to be 

free from pollutants of concern.

27.04.2010
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Type Description

Replicate samples 
Multiple samples are collected from the 
environment at the same time and place, using 
the same method. 

Split samples
One sample collected from the environment is 
divided into two or more equivalent parts. 
May be done in field or at lab. 

Spiked samples 

Measured amounts of analytes are added to 
known volumes of sample. Analyses are 
compared to those of unspiked sample, 
identically treated. 
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Type Description

Surrogate-spiked 
samples

Measured amounts of surrogate compounds 
are added to known volume of sample. 

Synthetic samples 

A known concentration of analyte(s) is added 
to a matrix (commonly source water; 
occasionally a synthetic matrix such as 
seawater). 

Reference samples 

An actual environmental sample in which the 
“true” concentration of analytes is known, 
through multiple analyses by multiple 
laboratories, using multiple methods.
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Type Description

Source water 
blank

A portion of the water that is used as the 
source of all blanks, and as the matrix for 
all QC samples, is analyzed. 

Field 

blank

Source water in taken to the sampling site 
and, as nearly as possible sampled, 
preserved, and bottled in the same way as 
the environmental samples. 
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Type Description

Ambient 
atmosphere 

blank

A sample container of source water is 
exposed to the atmosphere at the sampling 
site for the same amount of time required 
to handle a sample. 

Equipment

blank 

A source water sample is passed through 
the sampling, splitting, or filtration 
equipment, then bottled and preserved like 
a sample and sent to the lab.

Preservation blank 
A source water sample that has been 
preserved exactly as the environmental 
samples, is analyzed.
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Type Description

Trip blank

A sample of source water, preserved 
and contained identically to the 
samples, is shipped with environmental 
samples.

Laboratory 
blank

A source of water sample is prepared 
at the laboratory, and analyzed along 
with the environmental samples.
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Parameter

Method 

Detection 

Limit

Minimum 

Reporting 

Limit 

(mg/L)

Accura

cy (% 

Rec.)

Preservation Volume Container
Holding 

Time

Bacteria, 

(total fecal 

coliform)
1 FC/100 ml

1 

FC/100 

ml

NA Na2S2O3
a 100 ml

Sterile 

plastic

6 

Hours

Biological 

Oxygen 

Demand 

(BOD5)

2 mg/L 2 mg/L 80-120 4ºC 1L Plastic
48 

Hours

Chemical 

Oxygen 

Demand 

(COD)

Lab Control 

Chart
5 mg/L 85-115

Analyze 

immediately 

or add 

H2SO4 to 

pH < 2

125 ml Plastic
28 

days
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Parameter

Method 

Detection 

Limit

Minimum 

Reporting 

Limit 

(mg/L)

Accura

cy (% 

Rec.)

Preservation Volume Container
Holding 

Time

Chlorine, 

Total 

residual
0.1 mg/L

0.1 

mg/L
NA N/A NA NA

Do in 

the 

field

Dissolved 

Oxygen 0.05 mg/L
0.05 

mg/L
85-115 N/A 300 ml Plastic

Do in 

the 

field

Total 

Nitrogen 

(ammonia

, nitrate, 

nitrite, 

TKN)

0.06 mg/L
0.06 

mg/L
70-130

Analyze 

immediately 

or add 

H2SO4 to 

pH <2 Cool 

to 4ºC

500 ml
Plastic 

or Glass

28 

days
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pH 0.1 

standard 

units

0.1 standard 

units

0.1 pH 

units
N/A NA NA

Do in 

the field

Total 

Phosphate 

or o-

Phosphate

0.01 mg/L 0.01 mg/L
70-

130%

Analyze 

immediately or 

add H2SO4 to 

pH <2 Cool to 

4ºC

100 ml
Plastic or 

Glass

48 

hours

Specific 

Conducta

nce 

0.07 uS/cm 0.07 uS/cm 85-

115%

NA N/A Plastic, 

glass

Do in 

the field

Total 

Organic 

Carbon

1 mg/L 1 mg/L 85-

115%

Cool to 4ºC, 

add HCl, 

H2SO4 or 

H3PO4 to <pH2

125 ml Amber 

Glass

28 days

Turbidity 01. NTUs 01. NTUs 85-

115%

Cool to 4ºC 100 ml Plastic 

or Glass

48 h. or 

do in 

the field

Temperat

ure ºC

0.1 ºC 0.1 ºC 90-

110%

N/A N/A N/A Analyze 

in field
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pH 0.1 

standard 

units

0.1 standard 

units

0.1 pH 

units
N/A NA NA

Do in 

the field

Total 

Suspende

d Solids 

0.2 mg/L 4 mg/L 85-

115%

Cool 4ºC 1 L Plastic 

or glass

7 days

Total 

Settleable

Solids

0.2 

ml/L/hr

0.2 ml/L/hr 85-

115%

Cool 4ºC 1 L Imhoff

cone

Analyze 

as soon 

as 

possible

Total 

Recoverab

le Metals

See 

specific

metal

See specific 

metal

See 

specific 

metal

Add HNO3 to 

<  pH 2 except 

for Hg and Cr 

VI

100 ml Plastic 28 days

Volatile 

Organic 

Compoun

ds (VOCs)

See 

specific 

VOC

See specific 

VOC

See 

specific 

VOC

Na2S2O3 to 

pH<2

40 ml Special 40 

ml glass

vial

14 days



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 






