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In 2008, the Linac Momentum Absorber (Fig. 1) developed an internal leak which degraded the Linac vacuum.  As a temporary measure a titanium window was installed to isolate the absorber from the rest of the Linac beam vacuum. This window was located outside the absorber shielding in the Linac area, about 8 ft. upstream of the absorber, where it has become a new source of radiation exposure. After a number of Monte Carlo studies it was concluded that instead of replacing the whole absorber, an insert with a titanium window can be used, which will place the window 3 ft. inside the soil shielding closer to the absorber core.  With this solution the radiation levels in the Linac area will be significantly reduced. 
Calculations:
MARS simulations of the star production in soil around the absorber using the new configuration has been done by Diane Reitzner. The results indicate a less than 5% effect due to the addition of the insert to the Momentum absorber. Using the maximum star density from this calculation (Fig.2), the contamination of the ground water due to 15 years continuous operation of the Momentum Absorber was calculated. The Fermilab standard groundwater Concentration Model1 was used for these calculations.  Due to the proximity of the Booster and the Momentum Absorber the geologies are similar. For the reduction in concentration of contaminants during the transport in the soil, the reduction factor similar to that of Booster2 was used. 
It is conservatively assumed that the LINAC is operating continuously at 15 Hz, with 4.33E12 protons per pulse. It is further assumed that the maximum allowable annual number of protons, set by the LINAC absorber Safety envelope3, is sent to the Momentum Absorber. The resulting concentration of the contaminants in the ground water for 15 years of continuous operation of the LINAC is given in Table 1. 

Results:
As shown in the last column of Table 1, after 15 years continuous operation of the Momentum Absorber, the contamination of the groundwater due to the production and transport of tritium and 22Na is about 15.4% of the state and Federal regulatory limits,4,5.As mentioned earlier, 5% of this is due to the addition of the insert to the absorber. Therefore, the effect of the insert is insignificant.
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Figure 1. LINAC Momentum absorber with the insert.
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Figure 2. MARS simulation of star production in the soil around the LINAC Momentum Absorber.
	 
	 Tritium
	 
	 Sodium-22
	 
	% of Total Limit

	Protons/year
	Cf(t)     (pCi/cc-y)
	 
	Cf(t)     (pCi/cc-y)
	
	Aquifer

	6.40E+20
	1.11E-02
	
	8.02E-04
	
	0.26%

	6.40E+20
	2.17E-02
	
	1.42E-03
	
	0.72%

	6.40E+20
	3.16E-02
	
	1.89E-03
	
	1.35%

	6.40E+20
	4.10E-02
	
	2.25E-03
	
	2.12%

	6.40E+20
	4.99E-02
	
	2.52E-03
	
	3.00%

	6.40E+20
	5.83E-02
	
	2.74E-03
	
	3.97%

	6.40E+20
	6.63E-02
	
	2.90E-03
	
	5.03%

	6.40E+20
	7.38E-02
	
	3.02E-03
	
	6.15%

	6.40E+20
	8.09E-02
	
	3.12E-03
	
	7.34%

	6.40E+20
	8.76E-02
	
	3.19E-03
	
	8.57%

	6.40E+20
	9.40E-02
	
	3.25E-03
	 
	9.86%

	6.40E+20
	1.00E-01
	
	3.29E-03
	 
	11.2%

	6.40E+20
	1.06E-01
	
	3.32E-03
	 
	12.5%

	6.40E+20
	1.11E-01
	
	3.35E-03
	 
	13.9%

	6.40E+20
	1.16E-01
	 
	3.37E-03
	 
	15.4%


Table 1. Ground water contamination levels due to 15 years of operation of the LINAC Momentum Absorber.
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