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1. Introduction

Ultra-low background counting and materials purity are crucial to the success of underground experiments in searching for rare event physics beyond the standard model, yet the infrastructure to support these needs is in its infancy. The community recognizes that to fully exploit this exciting physics program and achieve the planned sensitivity one needs an ultra-low background counting facility at a deep underground lab. This user facility providing screening capability for the planned dark matter and neutrinoless double-beta decay experiments should be built prior to the construction of these experiments. The anticipated earliest DUSEL occupancy is 2017.  A full scale FAARM will not happen until that time. A limited space at Sanford Laboratory can host the first screening facility at Homestake. However, it may not be sufficient to accommodate the demands for all planned experiments. AARM will organize and establish a DUSEL Ultra-Low Background Counting Consortium (DULBCC) to support early assay needs of the DUSEL ISE experiments. To make best use of the existing facilities and expertise the Consortium could have members such as Sanford Lab, PNL, WIPP, LBNL, U. of Alabama, Kimbalton Mine (UNC), Soudan Lab (SOLO) etc. that will conduct sample assay during this interim period. At the same time, AARM will seek to construct (including R&D) a GePMI-class gamma counting station for DUSEL. A deep site will be preferred for the GeMPI development, as it will exist and start counting samples before DUSEL ISE beneficial occupancy. Both the Soudan Lab and the Sanford Lab early science sites should be early hosts of this GeMPI-like gamma counting station - aiming at a sensitivity of 10-12g/g  for 238U and 232Th.
External sources of radioactivity are important background to the incoming DUSEL experiments. The key to success in both neutrinoless double beta decay detections and dark matter searches lies in the ability to reduce intrinsic radioactive background to unprecedented low levels and to shield the detectors adequately from external sources of radioactivity. In particular, fast neutrons and cosmogenic radioactivity from muon-induced processes are background matter that must be eliminated for underground experiments in pursuit of double beta decay, direct dark matter detection, and low-energy neutrino oscillations. A heavy shielding is usually needed to attenuate those external sources of background. However, the shielding is also the target for muon-induced processes including stopping negative muons captures. The shielding effects and veto efficiency must be carefully studied in order to recognize some tricky backgrounds such as negative muon captures and muon-induced showers in the shielding materials. Those background events can be created either by the parent muons that are below the veto threshold or the decay of the sequential isotopes with a half-life of a few hours to a few days after the parent muon across the shielding. Therefore, they cannot be vetoed. A screening facility can also be used to study the correlation of these events.
2. Phased-approach methods

Phase-I of the DULBCC is to construct a screening facility at Homestake in 2011.  With the on-going background characterization activities, the phase-I will be critical to assessing sources of background currently present in the Homestake Mine and to supporting experiments during the Early Implementation Plan. After accomplishing the milestones for years 1-3 from 2010, the facility will be upgraded in Phase II to meet the needs of future Homestake DUSEL experiments.  In parallel, we will also measure neutrons at Soudan with large liquid scintillator that is under construction at USD. 

In years 1-3 (2010 – 2014), DULBCC will develop several GeMPII-like detectors at Homestake. Phase-II of the DULBCC will build at least two GeMPII-like screeners. 
We describe the project schedule with estimated completion date in Table 1.

Table 1  Low-Background Counting - Milestones to be accomplished in 5 years 

	Year 
	Completion (Phase-I: 2010 – 2013; Phase-II: 2013 – 2015)

	2010-2011
	· Construct commercial available screeners at Sanford Lab 

· Begin the study of the shielding against radioactivity and muon-induced background for various low background experiments  utilizing the commercial available screeners 

· Complete Monte Carlo simulation codes and make a detailed comparison with the experimental data
· Design and optimize the shield at USD
· Implement the database for background characterization

· Purchase the first HPGe crystal and design cryostat for GeMPII-like detector 

	2011-2012
	· Ongoing comprehensive experimental site background study

· Refine detailed design for the ultra-low background counting facility 
· Purchase the second HPGe crystal

· Study intrinsic backgrounds from detector components

· Continue cryostat design

· Start material screening for the planned DUSEL experiments

	2012-2013
	· Continue comprehensive experimental site background study and the construction of the shielding including a radon purge system in the clean room
· Complete the ultra-low background facility construction at Homestake mine or Soudan site 
· Continue materials screening for incoming DUSEL experiments
· Continue the study of the shielding and veto against muon-induced processes

	2013-2014
	· Continue comprehensive experimental site background study and the construction of the shielding including a radon purge system in the clean room

· Start materials screening with GeMPII-like screeners

· Continue materials screening for incoming DUSEL experiments

· Continue the study of the shielding and veto against muon-induced processes

	2014-2015
	· Continue comprehensive experimental site background study and the construction of the shielding including a radon purge system in the clean room

· Continue materials screening with GeMPII-like screeners

· Continue materials screening for incoming DUSEL experiments

· Continue the study of the shielding and veto against muon-induced processes

· Start the design for ultra-sensitive screener with CLOVER-type segmented detector


3. DULBCC Work Breakdown Structure (WBS)

The DULBCC Work Breakdown Structure began with the collection of existing R&D items into a basic project plan. The major task areas were developed by DULBCC topical working groups, each having an assigned work area for the pre-conceptual development. An expert costing analysis (techniques discussed below) was instituted to determine if the descriptions were complete. Task leaders should meet together to update and refine the WBS, schedule, and costs. This WBS structure is shown at Level 2 in Table 2.2.
    Table 2  Work Breakdown Structure at Level 2. 
	1
	 Ultra-Low Background Counting Consortium

	1.01
	 Project Management

	1.02 
	 Commercial screeners

	1.03
	 Background characterization and shielding/veto study

	1.04
	 GeMPII-like screener development

	1.05
	 Monet Carlo simulation

	1.06 
	 Underground Laboratory


4. Management plan

DULBCC will hire a project manager. Keenan Thomas, a Master graduate student, has received well trained from Al Smith at LBL. He expressed interest on taking over the management of the counting facility after graduating from USD.  He will be working with several undergraduate students and graduate students on the operation of the facility.

DULBCC manages the counting facility at Sanford Lab or Soudan Lab through several scientists from the University Minnesota (Prisca Cushman), the University of South Dakota (Dongming Mei, Yongchen Sun, Vince Guiseppe, and Christina Keller)), Lawrence Berkeley National Laboratory (Yuen-Dat Chan, Al, Smith). The project will be carried out in collaboration with MAJORANA, LUX, and FAARM. Keenan Thomas will be under direction of the above scientists.
Next step is to request more money to build more GeMPII-like detectors in order to meet the demands from DUSEL projects.

After 2017 when FAARM becomes online, we plan to move all screeners to the FAARM site. Then DULBCC merges into AARM. AARM will then manage the existing screeners and develop more sensitive whole body counters.
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