	#
	Description
	Priority
	Materials

cost
	Labor cost
	Resources
	Benefit

	1
	Move 1C05 and 3C05 harps to

 new stands just before dumplets
	1
	$1K
	$5K
	ME, installation, 

vacuum, survey
	better beam info

	2
	20A, 50V power supplies on MQA 1C04 and 3C04; thicker leads.  Use
Danphysik 7000 supplies on hand
	2
	$0.1K

wire
	$1K
	DC power, software
	better beam info

	3
	move 1C17 harp to straight pipe above Hall A Compton interaction point
	3
	$1K
	$3K
	vacuum, survey
	better beam info

	4
	remove seven existing harps 1E03, 0L07, 0L09B, 0R04, 1A21, 2A21, 2C00. 
	4
	$0.3K
	$1.7K
	vacuum, I&C
	(cost) reduce injector redundency

	5
	install three harps before 4S10, 6S10, 8S10 girders, copying 2S10 mount
	5
	$3K
	$9K
	installation, 

vacuum, survey
	better beam info, 

12 GeV prep

	6
	install four harps before 1S10, 3S10, 5S10, 7S10 girders
	6
	$4K
	$12K
	installation, 

vacuum, survey
	better beam info, 

12 GeV prep

	7
	buy one or two more harps including electronics and cabling, as $ allow
	8
	$20K
	$3K
	I&C

	12 GeV prep

	8
	in lieu of (5) and (6), install harps in existing E03 crosses
	7
	
	$9K (5) + $12K (6)
	vacuum, survey
	better beam info, 

12 GeV prep


Total: $75K plus burden plus contingency.  Order of magnitude: $100K

1+2+3+7  = $26K procurement and $19K labor, including $5K Ops software labor
4+5 = $3.3K procurement and $11K labor
FY11 diagnostic suggestions (J. Benesch)
1.  Move harps now located on ends of 1C05 and 3C05 girders onto separate stands as close to the dumplets as possible to get greater distance from the quad.  Lack of engineering support prevented this last time.  
2. Add a second QA to 1C04/3C04 girders to get more k range.  Better yet, install two QRs on each.  At a minimum, double up the leads and install 12A trim cards.  
3. Remove harps from 0L07, 0L09B, 0R04, 1A21, 2A21, 2C00 for use elsewhere. 

4. Buy two more harps, including one spare

5. Install in new crosses just in front of the S10 girders.  The S10 location is in front of the RF separators so we'd know what the beam is entering the transport line.  Spreader quads have more focusing capability as they have smaller aperture, QA vs QC on the E girders.  We have harps in 1E03 and in front of 2S10 so seven harps are needed for arcs 3-9 and the 1E03 harp must be moved.  (Lower effort alternative: re-install harps in E03 crosses.)  
