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   על ידי הסמני�כזיב צבועי�חל נמי הבריכה ב: 5תמונה 
  
  

  
  

  מי הבריכה הצבועי�: 6תמונה 
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  גלישת מי הסמני� במורד נחל כזיב: 7תמונה 
  

  
  

  פריצת הסמני� בעי� זיו: 8תמונה 
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  פריצת הסמני� בעי� זיו :9תמונה 
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  הקרקע� אשר חלחלה אל תת�Uranineהערכת כמות ה: 'בנספח 

  

  :י� רטט בבריכה בעUranine$משוואת המיהול של ה

pool

outpooln

n
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)(
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−
=
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  :כאשר

Cn $ ריכוז בשעה n  

Cn+1 $ ריכוז בשעה n+1  

Vpool ,Vout $ ק כאשר " מ3(ונפח המי� המחלחלי� ) ק" מ20( נפח מי הבריכהnשווה לשעה אחת (  

 שנמדדו בפועל Uranine$ יחד ע� הריכוזי� של הIהערכי� חושבו בטבלה להל� ומופיעי� ג� באיור 

  .בבריכה

Time 

(h) 

Uranine (mg/l) Vout Percolated 

Uranine 

Total Uranine 

percolated 

n Cn Cn+1 m
3
 gr gr 

0 400 340 3 1,110 1,110 

1 340 289 3 944 2,054 

2 289 246 3 802 2,855 

3 246 209 3 682 3,537 

4 209 177 3 579 4,117 

5 177 151 3 493 4,609 

6 151 128 3 419 5,028 

7 128 109 3 356 5,384 

8 109 93 3 302 5,686 

9 93 79 3 257 5,943 

10 79 67 3 219 6,162 

11 67 57 3 186 6,347 

12 57 48 3 158 6,505 

13 48 41 3 134 6,640 

14 41 35 3 114 6,754 

15 35 30 3 97 6,851 

16 30 25 3 82 6,933 

17 25 21 3 70 7,003 

18 21 18 3 60 7,063 

19 18 16 3 51 7,113 

20 16 13 3 43 7,156 

21 13 11 3 37 7,193 

22 11 10 3 31 7,224 

  

הקרקע חושבה על פי מכפלת כמות המי� שחלחלה בריכוז הממוצע $כמות העוקב שחלחלה לתת

ובעמודה השמאלית חושבה ס, כמות העוקב שחלחלה אל תת )  משמאל5עמודה (בשעה 

  .Uranineג של " ק$6 שעות חלחלו כ10במהל, . הקרקע
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  נקודות ערכי� מדודי�, )קו רצו- מחושב( בבריכה בעי� רטט Uranine$מיהול ה: Iאיור 
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  חישוב מהירות הזרימה וקבוע הדיספרסיה על פי מודל: 'ספח גנ

C-peak method - for calculation of Disperativity and "t-mean" of effective mean flow 

velocity. *(Schudel et al., 2003, Application of artificial tracers in Hydrogeology – Guideline   

Bulelletin d' Hydrogeologie, No 20, pp. 74-76). 

73.4 t-peak 

66.3 t1 (0.5 of"Cpeak") 

85.9 t2 (0.5-"Cpeak") 

1.107 φ1 

0.854 φ2 

  

1.224 (φ1 ) 
2
 

0.730 φ2 
2
 

  

-0.107 1-φ1 

0.146 1-φ2 

  

0.896 ln(2*φ1
2
) 

0.378 ln(2*φ2
2
) 

  

1.95E-03 DL/v*x (1) 

2.56E-03 DL/v*x (2) 

2.25E-03 DL/v*x 

  

74.06 t- mean 

15.08 Disperativity (αL) 

450 C peak in ppb 

  

  

Ein Ziv Measured Uranine (GGUN) & Modeled Cti from "Cpeak-method"
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Abstract 

 

The Ziv spring in Eastern Galilee has been contaminated by sewage in the last 

years; most problematic was the contamination last year (2006-2007). Many potential 

contamination sources were identified, yet none could be characterized specifically. 

Therefore, a tracer test was conducted in order to check whether sewage from a pool 

in Nahal Cziv (6.7 km from the spring) could be the source for the En Ziv 

contamination. The pool was tagged by the fluorescent dye Uranine and LiCl and 

water samples were taken from En Ziv, and also from other springs in the Nahal Cziv 

and Nahal Gaaton. Fifty-eight hours after the injection of tracers the water from the 

Ziv spring was colored green by the fluorescent dye Uranine, reaching its maximal 

concentration after 73 hours. Li breakthrough in the En Ziv water was delayed in 

comparison to the Uranine due to interactions with the aquifer. The maximal 

concentration of Uranine in the spring equals 1/1000 of its concentration in the pool. 

The experiment proved behind any reasonable doubt that there is a fast hydraulic 

connection between the sewage that percolates into the subsurface in the pool at the 

upper part of the Nahal Cziv stream and the water of En Ziv. The recovery of the 

fluorescent dye was evaluated according to the breakthrough curve and the spring 

discharge and found to be high. Therefore, most of the sewage that percolates into the 

subsurface through the pool reaches the spring and contaminates its water. It should 

be noted that the experiment results do not rule out contribution of other 

contaminating sources. 

Low concentration of Uranine was also found in En Hardalit that is located 7 km 

west of the En Ziv in Nahal Cziv stream. It is possible that the Uranine flowed to En 

Hardalit spring through surface flow of Nahal Cziv, since the tagged water of the Ziv 

spring flowed as runoff. 

The result of the experiment indicates that by proper use of artificial tracers 

hydrological connections can be identified. Moreover, artificial tracers can be used for 

identification of contamination sources where multiple sources are present. 
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