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Detector Concept

ISS@RAL April 2006

‘Basic structure is a
Liquified Natural Gas
(LNG) tank_

Rer'D Issues:
- long wires
- long drift

- start from atmosphere



Proposed NuMI LArTPC R& D Path

Fermilab, Michigan State, Princeton, Tufts, UCLA, Yale, York (Canada)
submission to

NuSAG

(Fermilab FN-0776-E) 15 kton

from our’

—

1 kton

130 l{m ( > @

Engineering D evelopment:

Physics Development using existing technology ED"H" ‘F':f‘f}"l of Tank

Record complete neutrino interactions: (v, & v,,) Mrg{;]" ; “;31 cority of
Establish Physics Collaboration & ;;d(?:[“;?ﬂq niggrity oL THC
Develop Event ldentification, 3 : .

Develop Reconstruction, Microphonics due to Argon Flow
Develop Analysis, / '

Establish successful Technology transfer Technllcal SFIUPS

Purity Monitor Materials 5 m Drifi  Long Wires Electronics
Development Tests Demonstration Tests Development 3



towards a Multi Kton Liquid Argon Detector for the NuMI Beam - R ¢ D Strategy

Physics Development using existing technology

Record complete neutrino interactions: (v, & v,)
Establish Physics Collaboration
130 ton cpe g
Develop Event Identification,
Develop Reconstruction,
Develop Analysis,
Establish successful Technology transfer

‘Emphasis to develop ‘physics analysis capabilities' on a unigue sample of neutrino interactions:

Technically state-of-the-art -
- can act as test-bed for technical developments but not the primary focus
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2 GeV off-axis NuMI beam

Electron Neutrinos in MINOS
Surface Building

60
VvV, CC :"!.'.ll
¢ AT P
events /4 '~-~~I—- ------- -.';.;-.q_.._--
50 MeV Ly |

Energy {Ge\f}

L |
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5

From the NOvA Proposal March 15, 2005

*The charged current V,

event spectrum in the
MINOS surface building.

» The V_ event spectrum
peaks just below 2 GeV.

*There are ~ 2,000 V_ events

shown here for 6.5E20 POT
and the 20.4 ton fiducial
mass NOvA near detector.

NuMI is presently providing ~2E20 POT per year.
*a 50 ton (fid. vol) LAr TPC detector will see
~1600 VvV, events/year

B. Fleming



Muon Neutrinos in MINOS
Surface Building

From the NOvA Proposal March 15, 2005

1200 -
o AR 6 . ——! «Same assumptions
| ! . ' as previous slide,
”p cC L except this shows
events / = ~15,000 muon
50 MeV neutrinos.

« The ‘Up peak at ~2.8

GeV is from Kaon
decay.

*a 50 ton (fid. vol.) LArTPC detector will see
~ 34000 vCC events/year



MiniBooNE already sees events from the NuMI beam

MiniBooNE

NuMI beam line

n — _-H-
12 30441 Bandldﬂne)

Absorber (Beam

-]
m = (-0.0001 = 0.0004)

<l b=(0.512001)x 107

% = 248.26, ndf = 234

el

3

MuMIE coMNE «POT
h [T | [T |

=
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mean = (0.510 +0.008)x
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o 25
Wesks since MAY 20, 2005




Simple cuts -> Neutrinos hitting MiniBooNE

1 Mo cCuts 180 VHHS[0]<6 4 w:E VHHS[0] <65 [n],.z;mL
| S1 S
| &é wofll = (247 §/\1~} ns m

. S LAY

: \} 5 34 “Q‘QS/ i
Q ‘“’ | ~8.5

p AL | N

width of beam pulse
from Main Injector to NuMI

Already beginning to
understand off-axis
T NuMI beam using
MiniBooNE




towards a Multi Kton Liquid Argon Detector for the NuMI Beam - R ¢ D Strategy

Engineering Development: !

Construction of Tank

Argon Purity 1 kton
Mechanical Integrity of TPC

Readout S/N

Microphonics due to Argon Flow S

‘Emphasis on learning about and demonstrating we can resolve issues of large tank_
Appropriate scale is not certain ( 0.5 Kton to ?)
Essential demonstration? at what scale?

Does such a device need a "physics’' program?

S. Pordes FNAL LNGS Cryodet Workshop Mar 2006
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towards a Multi Kton Liquid Argon Detector for the NuMI Beam - R ¢ D Strategy

Technical  Setups

Development  Tests Demonstration Tests

Purity Monitor Materials 5mDrift Long Wires Electronics

Devel opment

Specific identifiable topics where we (outside ICARUS) need to gain experience,

establish infrastructure and approach issues relevant to large tank.

S. Pordes FNAL LNGS Cryodet Workshop Mar 2006
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Electronics for small systems - Michigan State
Event Analysis and identification - Tufts

Purity and small chamber study - Yale
Event Reconstruction -Yale

LAr into the GLoBeS framework_ - York.

Fermilab Resources: ~ 4 physicists, 3.5 engineers, lead-technician, technicians

embedded in Lab: vacuum deposition (photocathodes)
wire plane fabrication (Purity Monitor grids and small chamber)
ANSYS analysis,

mechanical and electrical design and fabrication

Budget for materials: $100,000/year for this and next 2 years (severe limitation)

S. Pordes FNAL LNGS Cryodet Workshop Mar 2006

12



Summary

sin” 24y discovery reach at 3o CPV discovery reach at 3o Discovery reach for Am=0 at 3o
150 B
WEB 1300km .
— ln & 5: ry L } I:Il:l
ex PD+2D | £ 0
= 3% 5ys. 4
! : 3 £
2 Z =30
- 100
150
GLOBES 2008 GLOBES 2006
1072 107! 1073 1072 107! 1073 12 107!
True value of sin* 26,5 True value of sm” 24, True value of sin”26;;

How would that picture look like with
* Liquid Argon

* 2nd peak in the OA spectrum

P Huber — p 2021

Patrick Huber FNAL Long-baseline Workshop, 13
March 6-7



Status of work on Argon purity and plans for contamination studies.
Status of Mechanical tests on wires.

Status of Electronics and Electrical issues studies.
State of Mechanical Design for the large tank,

Some of the important issues not under study :
Cosmic rejection - fundamental: effects on physics,

logistical: automated pattern recognition
Electronics development - electronics nearer the wires (in cold)

Baseline Model
Maintain open attitude to novel technologies

S. Pordes FNAL LNGS Cryodet Workshop Mar 2006
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Argon purity studies

Single Pass Liquid Argon Purification System Schematic

D int S
? ewpoint Sensor

Regeneration Vent

"y
95% Ar S%iﬁ

PT

4

Ar Purge

Molecular Sieve

Evacuation Port

Molecular sieve (for H,0)

is Sigma-Aldrich 54
‘Filter' (for O, ) is
Engelhard Cu-02265

. Filter D —_——
(CuO on alumina, Insulation Vacuum pump rerewar Cryostat
different from ICARUS)

S. Pordes FNAL LNGS Cryodet Workshop Mar 2006

Level Probe

<+— Purity
Monitor

Ar Space Vacuum pump C.Kendziora02.24.05
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Argon purity studies

S. Pordes FNAL

Single Pass Filtering System at PAB

~JInsulating
& Vacuum

LNGS Cryodet Workshop Mar 2006
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Schematic of Liquid Argon Purity Monitor

-HV cathode
i ground grid A
| R, : —VV—
| R, E ’¥| }_\
Ry = 50 MQ }—{} cathode signal
| Ry |
i field rings R, i
quartz | ~ R, :
i fiber — R i
i T R i . = p_tdrift/T
! —_— b ~20cm ! =anode =‘tathode ~
i Ro .
| Ro i
| - Ro i
i = E
i Ry i ! FH——
— Ro | I anode signal
i _ Ro |
i : e Ro A\ i
anode grid R - 110 MO :
i anode . i + HV anode
liquid argon
{1 photodiode signal
light pulser 6 quartz fiber photodiode

S. Pordes FNAL



ICARUS PURITY MONITOR

ground grid

photo-cathode (gold - Lab 7) anode

S. Pordes FNAL LNGS Cryodet Workshop Mar 2006 18



S. Pordes FNAL

The Fermilab Purity Monitor - Jan 2006

LNGS Cryodet Workshop Mar 2006
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Argon purity studies

2.00E-02 3.00E-03
anode ~ 2 mV
0.00E 400 2.50E-03
2.00E-03
-2.00E102
1.50E-03
-4.00E102 1.00E-03
-6.00E102 cathode ~ 120 m1/ 5.00E-04
-5.00E-04
-1.00E+04
-1.00E-03
-1.20E+04 -1.50E-03
-1.4 0 E 0 1 T T T T T '200E'03 T T T T T
0 100 200 300 400 500 600 100 200 300 400 500 600
First Anode Signal of any sort (tiny) from Purity Monitor January 27th 2006
S. Pordes FNAL LNGS Cryodet Workshop Mar 2006 20




Argon purity studies

m=== gnans p‘ﬂ qf

= >

S. Pordes FNAL

-------
........
-------

why are these people smiling?

LNGS Cryodet Workshop Mar 2006
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Argon purity studies

File Edit Wertical Horizfacg Trig Display Cursors  Measure Masks  Math  MyScope  Ltliti

Ch1

S. Pordes FNAL

02 Feb 06 15

20
[ [ ]

anode signal

photodiode

cathode signal

100mY

J[drift= 150 HS! Qanode/Qcathode= ~1

LNGS Cryodet Workshop Mar 2006 22



Argon purity studies
File Edit Vertical Horizgjcg Trig  Display  Cursors  Measure  Masks  Math  MyScope LUkilities  Help

Tek  Run H"Pr'il'IP -1._'I.II.I i s 03 Feb Ill 'H 41

‘W
_1|
W

Cursl Pos
“BABmY

Gurs2 Pos

W, HPT) T I [ S (KT I ) T N HOC i PO R

3.2m¥

anode signal

- ol O L S i <

cathode signal

00Nzt

a 2.8 millisecond drift, Q,,o46/Qeathoge ~ 0-4

aks need some cor ggtlon fé)r cath d |grn | rise-time

e
S. Pordes EN Cryodet Workshop 06 23



Edit

Vertical  Horiz)ficq

Trig
hyerane

Display
G485 des

\ 4

<
<«

drifttime = 3.2ms

S. Pordes FNAL

Ml 1.0ms S00kS /s
# Ch2 o -30.0mY

File  Edit

Werkical

Argon purity studies
Cursl Pos
-3.92mY
Curs2 Pos
;_ 3.24m now with appropriate decay-
time electronics

Horizfdcg  Trig  Display Makth  MyScope  Utlites  Help

R
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Close.
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Argon purity studies

‘PAB Argon Purity Development Station - Phase 2 Schematic (T. Tope)

O, & RGA sampling

AN

LAr source filter

—

LAr Source

=N

Regeneration gas

LN, cooling\ f

—LN,

—_—

y A

< |_Ar boil-off condenser

Gas contaminant

- Materials lock

Purity monitor

Heater

LAr transfer line

LFilter regeneration heater

Filter system with associated bypass,
isolation, and regeneration valves



long wire studies - just starting

v.‘ We have setup to learn, check on, remind ourselves
.~ of the electrical implications of long wires -
resistances, stability under HV) cross talk.
The wires are ~18 meters long arranged in

4 ‘signal’ planes (10 wires/plane, 5mm spacing)
and 1 "HV plane

18 m

near end

the wires are held by a tapered pin in a tapered
hole and position by a ceramic plate with precision

holes

S. Pordes FNAL LNGS Cryodet Workshop Mar 2006 26



long wire studies - just starting

will measure position-along-wire effects,

cross talk and HY stability

Gill 100V BCh2| 200mvV M 200ns| A Chz S 212mv. 18 m ' : ' L€

near end N b

response from near (left) and far (below)

to pulsing; far is later and has slower rise

@l 1.00V 8&Ch2| 200mv M 200ns| A Chz & 212mv|

S. Pordes FNAL LNGS Cryodet Workshop Mar 2006 27



Mechanical Design Study

Mechanical Design of Tank_- 50 Kton for cost development

Important strategy choice - how to treat wires

Abandon individual weights (very complicated)

Assume wires fixed to bottom and top of argon tank..

What takes the load of the wires? will the wires survive cool-down?

The dome of the outer tank may be an attractive possibility

S. Pordes FNAL LNGS Cryodet Workshop Mar 2006
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Mechanical Design Study

innertank.

walls warm,
wires
warm

introducing the
first amount of
cold gas will cool
the wires, but

not the inner tank,

—

innertank
walls warm,
wires

cold

Fraction of Yield Strength in different states

3
when full
both the innertank.
inner tank. walls cold,
and the —> wires
wires will cold
be cold

operating tension ~ 0.5 Kg

on 100 micron wire:

gives ~0.4 mm max. shift

70
60 (green above red
= o epepe
5 for visibility)
S 50 /
“
3 /o
§ 40 //
5 /)
5 30 /
§ / —— Wires supported from Inner Tank
= 20 .
] — Wires supported from Outer Tank
2
-
g 10 1 2 3
=
0
Detector State
S. Pordes FNAL LNGS Cryodet Workshop Mar 2006
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Mechanical Design Study

ADI-DEAS 11 NX Series md: PPD_ENG-CAD : 1_MODELFILES : C:\PPD_IDM_PPDOD515\¥M0_FLARE 12_05_05.mfl [Layout: C:\PPD_SCRATCH\MY.xmi] - [I-DEAS Graphics]
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— Warm tanKk deck (with Chimney)
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50K1. DOME

input tank parameters into excel spreadsheet -> I'DEAS mechanical pacKage

File  Edit  Miew Insert  Formak  Tools  Data Window  Help

NERR SRY IB@B-<F o- =[]
9/. c22 - fe =Tank scalable_Hans&Youri'lkbE
il A | B [ & D
1|
7 R el
_3_!F‘ar1 Marne LARTPC_DOME
4 |Part Mumber
5 |CILUNDER_DOM THICKNESS 0.25 inch
| 6 |CILINDER_DOM_INMER_RAD 865.319 inch
x | 7 |CILINDER_DOM_HEIGHT 39.3701 inch

8 |SHELL DOM_HEIGHT 112.903 inch
o 'SHELL DOM_THICKMESS 0.25 inch
1EI RevulveAngIe 360 deg
11 DeltaRamus 0 inch
12 A}naITrans 0 inch
_1_3_:INNER_F|LLET 20 inch
14 |OUTER_FILLET 20.25 inch
15 CONNECT SUPP_TUBE x_SPACE 118.11 inch
16 AIDngVecDmt 265175 inch
1? Agamst\/echst 0inch
18 [ TwistAngle 0 deq
19_ Draft1 0 deg
_2&CONNECT_SUF‘F‘_TUEIE_OUT_DIA 10 inch
|21 |[CONMECT_SUPF_TUBE_INNER_DIA, 8.5 inch
%CONNECT SUPP_TUBE_Y SPACE I 118.11_||nch

#5  S. Rerdes FNAL LNGS Cryodet Workshop Mar 2006 31



scheme for connection between inner and outer tank
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LArTPC 50K1. WIRE LAYOUT (proposal)

Drift

o & [ayout [ayout
Vertical layout

+ 'O layout /I Ualf’ wire

Ground layout

7 planes of wires
+-UvgU -+
wires read out at top only;
wires that end on tank wall
wrap to wires on other side

Drift

to complete path to top =>
full 3 plane readout

S. Pordes FNAL LNGS Cryodet Workshop Mar 2006 33



From the virtual ¢ large to the actual and modest..

Device to check elastic [imit

of SS wire. The wire is put under
tension, clamped by the two tapered
pins and dipped into liquid nitrogen.

P X i : The length is measured before and after
o | o)) B | immersion at the original tension to see
jrecision S [ if the wire has been stressed beyond the

elastic limit.
In practice, the wire breaks almost at
its elastic limit

S. Pordes FNAL LNGS Cryodet Workshop Mar 2006 34



Long drift to 3 readout

planes
system test...

Integrated System Test

BAFFLE—
ARRAT |

DETAIL D\

4_(1% QUADRENT) — o

4-3/8° 0.D. CONFLAT
FLANGE w/BLAKK-0FF

36,0 0,b,
24.0 0.D.

FUMPOUT PORT: HAZ5 -,

\
DETAIL F~_
jii:

~24% ANS| CLASS 150 BI6.5 FLANGE w/BLANK-OFF

“3.0" 0.0, TUBING

— " [~ VACULM
BELLOWS [ AcAN

~LIQUID 4RGN
| vesIEL

|—=-B

T BX SUPPORT LUG,
\ SEE DETAIL

2% FLANGE: Nud0
BLANK-GFF

f—7x 24.0— | =

DETAIL E g S

b=

Ik

A4
71
Lt

[ A
30° ANSI CLASS 150 B16.5 FLANGE - /

42 ANS| CLASS 150 B16.5 FLANGE—" |

=
P

\
\5TABILIZER

Lop LavERs
SUPERINSULAT | 0N

533 cms

L B ;".Jﬂl,l

THERMOWETER MOLNT: = |
SEE DETAIL

4-5/87 0,0, CONFLAT FLANGE -
w/BLANK-OFF

—18.0—
S M,

"-2-344* 0.D. CONFLAT FLANGE
w/BLANK-OFF

L

X
1,07 SOH 10 PIPE

Drift distance > 5 meters, clear region 30 cms diameter

An essential (and challenging) experience for people outside ICARUS to build an integrated system, facing and
resolving the issues of purification for long drift, HV and signal readout.
Complementary to the Pisa/UCLA system - uses different approaches to mechanical
construction, HV distribution and details of purification.

S. Pordes FNAL

LNGS Cryodet Workshop Mar 2006
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Electronics for small setups - D. Edmunds MSU

LArTPC DAQ PMB Card LArTPC Test Cryostat DAQ System

Bios Voltage » "
Bios Voltoge Preamp for the Grids T’%‘.{%"L S\;?QDI
for this Grid Enciosure A AR Frisssfih VME Crate
- = Buifers |
Diﬂerent\o.l T LL[[ Lr' = > (Al [a]la B
Qulpul to the oliol D |
ADF-2 Card D;}.Pséfr 32 Ch PMB FIIF||F T
i :
Cotles Ind 1 Grid 2||2||2 3
Detector Il | En Filter T‘;x R
Brgncd 1 */:?—cl i o_q/}—> | 32 Ch PuB
—_— Ind 2 Grid
\—————V—————/ —_— Port — =
to th
D-Zero Dugl FET Filter and Postornp Cr?{ost?:l{ 32 Cn F‘M_E
Preamp on the PMB Card Collect Grid
Test
Pulse T Preamp PC  DAQ
: Mounted Low Voltoge Computer
PMB  Preomp Motherboard on the —= Power Supplies A
Cryostat Notes:
Bios Voltege Distribution Resistor 10 Meg Ohm 32 Cnaonnels as aobove per PMB Card Iy
Input Coupling Copacitor 4.7 nfd 2 or 4 Test Pulse Nets per PMB Card PMB « Preomp Motherboard
Test Pulse Resistor 20 Meg Ohm 2 sets of Qulpul Cennectors: The VME Crate may be mounted 10 to 15
Prearnp FB Copocitor 2 pFd Drive every chonnelon the ADF-2 Cord feel from the Cryostol,
Pregmp FB Resistor 20 Meg Ohm ---» 2048 Circular Buffer per Chonnel T P i § i i
Pregmp Differential Qutput 5.0 mV / femto-Coulmb Drive every otner chonnelon the ADF-2 he_ C t_o VML interface. is:0 commercicl
Filter congtonts 0.75 usec end 30 usec ---» 4096 Circulor Buffer per Channel optical Bit:3 fink.
The PC may be any rational distance from
- Isolation the WME Crote ond may run from any
590 %) power source.
41 B Wi Transformer

Power Rev. 26-JAN-2006

e ; 22k e, 0 p'F

f
550 T i
|

530

oo
w510 o

gt L il use DZero Run 11 dual-fet preamp ¢
570 1 P 10t DZero buffer memory -
_550°F 22K e, 660 pF M |« appropriate for small chamber and
o | | long drift system test

we10 [ AT T aam s
490 ams ‘il, raas il
470 g

450

1300 1400 1500 1600 1700 1800 1900
198 ns hin no
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Test of purging a volume from atmosphere: (R, Schmitt)

insert Argon gas at bottom of tank over large area at low velocity;

the Argon being heavier than air will act as a piston and drive the air out of the tank at the top;

fewer volume changes than simple mixing model will achieve a given reduction in oxygen concentration.

A |
tank volume = 157 cf .
on = 19 :
tank cross section st 02 Monitor e A
flow rate ~ 73.2 cf/h |
climb rate ~ 3.8 f/h | 72 ins
99 ins WASHED
TANK
02 Monitor ~ wmm
24 ins
argon gas in Tl diffuser Y
59 ins

S. Pordes FNAL LNGS Cryodet Workshop Mar 2006
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S. Pordes FNAL

Test of purging a volume from atmosphere:

OQyoenCoriert s Tine
A0
Lo CMritr
—— U CMria
— VMt 10
D
>
a
10gom
aft
4
-+ } =t -0
216 317
Tire
to 100 ppm O, (reduction of 2,000) takes 6 hrs = 2.6 volume changes
(cf simple mixing, which predicts (n(2000) = 7.6 volume changes)
LNGS Cryodet Workshop Mar 2006 38
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Tests of Purging on Larger Tank




Village Tank Inspection — 4/11/06

Tank Dwéllers

Terry Tope FNAL



Village Tank Inspection — 4/11/06

The walls are in good condition, with afew small rusty spots.

A little of the dried silt on the wall can be rubbed off by hand, but it will take
a brush and detergent to get most of it.

Surface pitting
painted over

Terry Tope FNAL




Village Tank Inspection — 4/11/06
« Theroof isframed and apparently has lapped plates.




Liquid Argon Time Projection
Chambers

Ongoing R& D work at Yale
Supported by DOE/ADR

With Special Thanks to ICARUS
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Steps towards seelng tracks

e Purity
— Filters
— Purity Monitor
— Long €electron lifetime
e Wire Chamber
— Tests of 500l vessel
— Assembly & Electronics

e PMT
— Event tagging and background rgection

M. Harrison APS Meeting April 2006 44




f M. Harrisdn

« |ICARUS used proprietary
Oxisorb filter

— Needs to be regenerated at
factory (Messer GmbH)

« Weuse Trigon filter

— Small oxygen absorbent
granules

— Can regenerate by flowing
95% Ar, 5% H mixture
while baking filter

e Also use molecular seve
— Used to remove water

A
APS Meeting April 2006 45



500l Vessal for TPC

-¥+%. o Currently cold testing
outer bath with inner
vessal under vacuum
(5e-5 mbar) and inner
vessel liquid fill

« Building out
feedthroughs

— HV and signal

— Level meter
— Fill lines

« Slow control
e TPC

46



Conclusions

« Theinfrastructure needed to build prototype
Liquid Argon TPC’s and to examine ISsues
assoclated with constructing large (10’ s of
ktons) LArTPC’s now exists at some non-
trivial level inthe U.S.

« Thereis movement toward forming an
International collaboration.

Scott Menary ISS@RAL April 2006 a7



Scott Menary

Backup dlides

ISS@RAL April 2006
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Argon purity studies Belljar setup for testing Purity Monitor systems in gas

used for evaluating photo-cathodes, wiring schemes, HV connectors, light-pulsers

S. Pordes FNAL LNGS Cryodet Workshop Mar 2006
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Argon vurity studies ) )
GO P ‘PAB Argon Purity Development Station Features

®  (losed system after initial LAr charge
— LN, heat exchangers condense LAr boiloff
—  Heaters create pressure to move LAr back and forth thru filter
—  Isolation valves allow individual cryostat separation
—  ilters can be regenerated in place, bypassed, and isolated
®  Stainless Steel Construction
—  Top flange with double o-ring groove and seal monitoring port
—  All metal seals except for relief valve o-ring which is purged with GAr
—  System evacuated to 10° Torr with dry turbo before filling (no baking)

®  Purity instrumentation

—  Purity monitor(s) in each cryostat

—  Capillary tubing for gas and liquid sampling with O, (75 ppt LDL) and RGA analyzers
®  Purity testing

—  Capillary tubing introduces gas contamination into both liquid and vapor

° and H,0 are of particular interest
2 )4

—  Material lock places solid contamination into both liquid and vapor
®  Qualify materials for large tank construction

®  Material lock will be purged not evacuated once material is inserted

S. Pordes FNAL LNGS Cryodet Workshop Mar 2006



The Hans Jostlein Two-Bellows Liquid Argon Pump

in action

Two-Bellows Liquid
Argon Pump

Green structure
does not move

60.00 In {.500
_______ 2.000
o
_______ fuide . 4 ea #3:
cap serens

Shown rotated
40 degrees

802

55 pipe section

or bert 55 sheet Blue Structure i

goes up and down b
\\ QD.DD‘L//

Cut Bellows
azsembly;

weld in disk
with 2 figts

e W

750 500 :| %/ Ty pon 1280
TT Ao

o Hars Jostlein
3.00 103 12005
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Village Tank Inspection — 4/11/06

Most of the tank water was pumped out by FESS
prior to arrival.

Rich Schmitt and Terry Tope entered the tank,
following a confined space procedure. Outside the
tank were Dave Pushka, John Voirin, Eric McHugh.

Portable halogen
lights with GFI plus
sunlight illuminated

the tank.

Terry Tope FNAL



Village Tank Inspection - 4/11/06
There are two eight inch pipe floor drains




