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Introduction

e The proposed Long Baseline Neutrino Experiment
(LBNE) beamline is planned to deliver high intensity
neutrino beam to a detector approximately 1300 km
away in South Dakota.

e Operation of LBNE will generate radionuclides in the
surrounding soil which can leach into the groundwater
resources.

e Sufficient shielding on the decay pipe is needed to
maintain the radionuclide concentration in the ground-
water resources below State and Federal environmen-
tal regulatory limits on drinking water.

e Use MARS15 to calculate radionuclide concentrations
in soil immediately outside of the decay pipe shield.

e Apply conservative assumptions in calculation to mini-
mize risk of underestimating radionuclide concentra-
tions in ground water.
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Cross section pipes

e 4m diameter decay pipe

e 20 cm air gap between in-
ner an outer steel pipes
for cooling purposes.

e Square cross section

MARS Target Hall and Decay Pipe Model Star Density Calculation

e Extract out average star density (S,,) over a vol-
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Radionuclide Concentrations Minimum Shield Thickness Definition Results

e Use average star density in the volume containing 99.9% of the

e Need to minimize the chance of detecting radionuclides in the

stars and the nuclide production per star as calculated from ground water during the lifetime of the LBNE beamline while re-

MARS to estimate the radionuclide concentrations.

e Total integration time is 30 years for a 2.3MW 120GeV proton

beam at a 65% duty factor.
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maining within the project’s budget.

e Uncertainties in operation and input parameters may underesti-
mate the amount of radionuclides produced during operation.

e Add the 10 error to the final result to accommodate the uncertain-
ties in the input parameters.
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the square shield was found to be 0.88

e Minimum shield thickness is 559+10 cm

e Corrected minimum shield thickness for all 20 m
long subsections are less than the conservative
average minimum shield thickness.
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The minimum shield thickness as a function of z-
position in the decay pipe. The black boxes are
the results scaled by the shield cross section
correction and the integration time correction for
10 years at 700kW followed by 20 years at
2.3MW. The blue line shows the average mini-
mum shield thickness plus 10 with no correction
factors applied.




