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Abstract:

This document supplements the safety evaluation for the Texas Test
Rig (TTR) Laboratory. It's primary function is to give additional
information on the mitigation of identified hazards and contribute
additional insight into the overall safety of the TTR and its operation. It is
provided as supporting documentation to GEM TN-92-151, Texas Test Rig
Laboratory Safety Evaluation.
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introduction:

This document supplements the safety evaluation for the Texas Test Rig (TTR)
Laboratory. It's primary function is to give additional information on the
mitigation of identified hazards and contribute additional insight into the overall
safety of the TTR and its operation. it is provided as supporting documentation
to GEM-TN-92-151, Texas Test Rig Laboratory Safety Evaluation.



Superconducting Super Collider Laborators
21550 Becideymeade Avenue, M35 1571
Cailas, TX 73237.3367

Eavirooment, Safety, and Health Oversizht Office

To: Distribution . 92 3338 E D
NN -

From: Larry Coulson%;‘%s\ L

Date: August 6, 1992

Subject: Fire Protection Authority Having Jurisdiction

DOE Order 5480.7, Fire Protecdon, states that the delegaron of the Authoricy Eaving Jurisdicdon
(AHT) is the applicabie Deparanental Element. The enclosed letter from the SSC Project Office
defines the Fire Protecdon Authoriry Having Jurisdicdon for the SSC Project as Nat Brown,
Direczor of Project Compliance Division. '

As defined by the National Fire Protection Associaton, the "authority having jurisdicdon” is the
organization, office or individual responsible for "approving"” equipment, an installation or a
procedure. "Approved” is defined as acceptable to the AHJ. Nat or his designes can "approve"
equipment, installatdon or procedures related to those fire protection standards specifying
alternadve means of compliance subject to the AHJ. Laboratory personnel or its subcontractors
gannot "approve” equipment, installadon or procedure related to the SSC Project fire protection
criteria. We can, however, accept, concur, review for compliance, review for signature, wimess
acceptance tests, etc. for equipment, installadon or procedures related to the SSC Project fire

protectdon criteria.

Draft and interim Laboratory policy and procedures that have been developed for review of design
documents, operational readiness reviews, safety commirttees, etc. are being reviewed to clearly
identify the role of the Laboratory and DOE.

Enclosure
Terrell Cone's 2/12/92 "FP Authority Having Jurisdicdon” letter

Diswiburion: c: xc: B. Lavelle
Tom Bush Linda Argo Greg Sucec R. Murphy
Dick Briggs Bill Dom Steve Siokes R. Woolley
Steve Brumiey Debra Fontenot Ed Verminski R. Guthrie
Gerzy Dugan Frank Greer G. Sanders
Fred Gilman Claywon Harmm

Jon Ives David Hawkins

Raphae] Kasper Barry Hendrix

Ted Kozman David Linville

John Rees Roy Linle

George Robertson  Carel Matteson
Roy Schwitters Tom Murphy

Ed Siskin Ray Nadons
Jack Story Dick Olejnicak
Phil Shelley Ben Rieze

Robert Van Ness
92 5438 E D 001 1/DF/1gr 2



Department of Energy
_ SSC Project Oftlea
2530 Beckleymeade, Maii Stop 1020
Dailas, Texas 75237-33485

tn

FEZ 12 1022

M=z, Barzv Ceogourn, Managex
Centracts and Risk Management
SSC Laberatgory, Mail Stsp 1082
2550 Becklsymeade Avenue
Dallas, Texas 75237-3946

Subject: Fire Protsction Authcrity Having Juzisdiction
Dear Mx. Cecgburn:

This responds to your request for designation of the Fire
Protecticr Autherity Having Jurisdicticn (AEJ) for the
Superconducting Super Cecllider Project.

This acticn is within the Contracting Officer Representative
(COR) responsibilities of Nat Brown, Director, Project
Compliance Division. Accordingly, Mr. Brown is the AHJ for
fire protaction.

Sincersly,

Tadl 8. Co_

Tarzell C. Cone

Director, Contrac:t
Administration Division

Contracting QOfficer

c:
Roy Schwitters, Mail Stop 1070
Nat Brown, PDS



Superconducting Super Collider Laboratory
2550 Beckieymeade Avenue, Mail Stop 2005
Dallas TX 75237-3946

(214) 708—6306

Fax: (214) 708-6088

Physics Research Division

Memorandum

To: Gary Sanders _
" From: ~Richard Gumﬁem
Subject:  Authority Having Jurisdiction (ARJ) for the TTR
Date: Angust 5, 1992 4:.00 PM

Ed Verminski has just informed me that the AHJ for the TTR is DOE and not Fred Gilman.

This poses many Tp_lr%blems with getting the TTR operational. It will effectively delay any
operation of the by "several" weeks as we would be required to coordinated and get
concurrence on everything. ‘

We need to meet and discuss this issue. I would also like Ronn Woolley and Tom Murphy
%qpresentatthis meeting. It is very important that the AHJ for the TTR remain with Fred

Thank you.



Superconducting Super Collider Laboratory
Physics Research Division

2550 Beckleymeade Avenue, Suite 125

Dallas, TX 75237-3946

{214) 708-6039

Fax: (2i4)708-5111

Memorandum:

To: Jim Siegrist

From: Marvin Hecht

Date: August 10, 1892

Re: Meeting Re: The installation of suppiemental air
conditioning for the "Texas Test Rig".

Date of Meeting: August 7, 1992

Attendees: Tom Murphy (ES&H), Ewald Zimmer-Nixdorf(EFD), Jerry Hanner
(FES), Richard Guthrie(ES&H), Henry Santos(EFD), Marvin Hecht(EFD).

This is a supplement to the FSR dated May 27, 1992, cost account No.
XPHA-9LT.(copy attached)

After some discussion, it was decided to locate the air cooled condensers
on the roof of Building 4, above the TTR in lieu of placing them on the pad in
front of the gas supply location.

This was done because there was objection to using the pad which is
sometimes used as a loading dock for the gas materials and safety concerns
required modification of the fencing. No other satisfactory surface location
could be agreed upon.

Jerry Hanner has verified with his structural engineer that these units can
safely be installed on the roof if located propetly. This new location will be
documented and brought to Trammel Crow for approval The work now
required is listed below:

1. Install three (3) 10-ton air cooled condensing units on the roof.

2. Install three (3) 10-ton air handling units inside the TTR Room, as
high as possible.

3. Complete installation of refrigeration piping and refrigerant
charge.

4. Complete installation of temperature and safety controls,
electrical power and control wiring.



5. Complete testing and balancing of all three (3) systems.
The installation shall be based on the following conditions:

1. The condensing units, air handling units, iow ambient control devices,
electrical panels, circuit breakers, and thermostats will be supplied by
Experimental Facilities Department of PRD. These units have been previously
purchased and are now located in storage at the Parkerville Warehouse. Notify
Henry Santos for the necessary paperwork to expedite delivery. (Ext. 6158).

2. Note that the systems each have 2-stage temperature control, with two
(2) separate refrigerant circuits.

3. Calculations for the structural integrity of the roof with the condensing
units supported on it and the air handling units hanging from the ceiiing wiil be
made by the Facilities Engineering Services Department and approved by
authorized personnel at Trammel Crow.

4, The installation of the units will have the approval of the SSCL Safety
Engineer.

5. The installation will be closely coordinated with the Physics personnel in
the TTR room as far as the procedures and scheduling. This is to give primary
considerations to the gas systems being used inside the area, the sensitivity of
the chambers that are being assembled, and the tight operating schedule of the
Physics experiments in progress.

The total estimated cost shall not exceed the sum of twenty five thousand
dollars $25,000.00 |

Approved:

Jim Siegrist



Department of Energy
SSC Project Office
2550 Beckleymeade, Mall Stop 1020
Dallas, Texas 75237-3946

AUG 2 0 1992
Mr. Ron Wooley

Physics Research Division

Superconducting Super Collider Laboratory
2550 Beckleymeade Road, Mail Stop 2005
Dallas, Texas 75237

Subject: Texas Test Rig (TTR) Safety Evaluation Review

Dear Mr, Wolley:

Thanks for allowing us to review the Texas Test Rig Safety
Evaluation. The document is an excellent product. We do however
have a few comments:

Paragraph 2.4.3

Is the laser pressure box American Society of Mechanical
Engineers (ASME) code certified? If not is adequate
testing data available to confirm that the intent of the
ASME code for pressure vessels have been met?

Paragraph 4.7

Addressed procedures must be in place prior to starting
operations.

" Paragraph 5.1

Protective equipment required for each operation must be
identified and available to employees prior to starting
operaticns.

Paragraph A.2.1, Hazards Data Worksheets

A total of 66 potential hazards have been identified.
Recommended corrective action appears adequate to
nitigate the identified hazards. However, the status of
mitigative action for each hazard must be confirmed and
documented prior to cperations.

If you have any qQuestions please contact George Whitlock of my
staff at extension 2571.

Sincerely,

AT

Nat Brown
Director, SSCPO
Compliance Branch

c: R. Schwitters
7



Superconducting Super Collider Laboratory
Environment, Safety, and Health Department

2550 Becklevmeade Avenue, MS 1017

Dallas, Texas 75237-3946

{214) 708-1060 » Fax (214) 708-193C

Industrial Hygtene Group
MEMORANDUM

Date: 31 July 1992

To: Diszibutdon J
From: Mary Keen 7:-///.2. t—

Subject: Review of ODH analysis for the Texas Test Rig (TTR), Stoneridge Building 4

The statements below are basic premises used in cvaluaring' the ODH analysis.

* Use of SSCL Oxygen Deficiency Hazards interim policy takes precedence over Fermilab policy,
unless there is no guidance in the SSCL policy.

* Warning devices and controls shall be operating properly before mn'oducnon of materials which
could inroduce an ODH condition.

* Changes to current plans, equipment placement of not aiready installed portions, and systems
that are not yet functional will have to be reevaluated for impacts on the ODH classification, if not
considered in the current analysis. Those items which have been considered in the current analysis
are expected to be installed and o operate as specified in project documentation.

v » a - o ) T v
* Constant building pressure, volume, ventilation and leak rates are assumed. For practical

purposes, the small variations in these factors are unlikely to significantly affect the oxygen
concentration enough to increase the hazard.

* 21% oxygen is assumed for fresh air. Although fluctuations are possible, this assumption is
essentially reasonable and widely accepted.

* Tt is assurned that only one event (failure) occurs at any time. Common failure modes were
considered and believed not to be present. In other words, failure of two components would be
random and affected by the probabiliry of each component failing independently.

* Rapid mixing is assumed. For a large release, this assumption appears to be valid. While this
may not be the case for slow leaks which are not readily visible, the supplied ventlation is
expected to overcome such a condition.

* The fatality factor (1 X 10 exp-7 fatalities/hour) is based on National Indusmial Averages. There
is sorne question as 1o accepting this value. SSCL should meet a more rigorous goal than National
Industrial Averages, and morbidiry (brain damage) is 2 more acceptable measure of harm than
fatality.



However, the fataliry rate is easy to measure and has been measured, while the morbidiry rate is
not easy to measure and has not been established.

In the absence of a better measure, and in accordance with the SSCL ODH interim policy, I believe
use of the fataliry concept is the best available comparison for use in determining degres of hazard.

* Use of Fermilab history, Nuclear Regulatory Commission tables, SSC experience, and
manufacturer's data is appropriate in esimating component failure rates of comparable equipment.
These estimated failure rates are believed to be conservative, i.e., failure is expected less frequently
than the estimated rate.

* Estmated leak rates are based on maximum flow rates. This approach is conservative and
reasonable. It provides for the 'worst case’ scenario.

* The use of 18% oxygen as a first cffcct lcvcl is documcntcd in the Wmhgldhmn
Y o of the

American Conference of Governmental Industnal Hygienists. The reference states "(The minimal
oxygen content should be 18% by volume under normal al:mosphenc pressure (equivalent to a
partial pressure, pO2 of 135 torr).”

I idered i { in t] lvsi

* The heating, ventilating and air conditioning (HYAC) system, located on the roof, is arranged so
that the supply (fresh) air intakes and the exhaust {(from the building) are located to reduce the
potential for exhausted air being drawn back into the buildings. This arrangement would also help
to prevent compounding the effect of an oxygen d:ﬁcxcncy hazard should a release occur inside the

building.
ining y

* Irecommend that signs posted to inform occupants of potential hazards, address the specific
hazard. In my opinicn, the words ODH Class 0 should not be used in the facility. "Hazardous
gasses present. Exit building immediately when alarm sounds.” would be a better representation
of the hazard and also reduce the confusion about the use of the word zero.

Requirements

* Itis cridcal that the ventlation system operate at the minimum specified rate when materials that
could result in an oxygen deficiency hazard are present in the building or could be introduced into
the building. If the vendlation system fails, an alarm must sound, requiring evacuation of the
building. Maintenance, including replacement of parts, of the ventilation system is also critical and

must be performed at intervals recommended by the manufacturer, but in no case at a frequency of
less than quarterly.

* Routine maintenance, includi-ng replacement, as recommended by the manufacturer is required
for all components discussed in the analysis of ODH for the Texas Test Rig.

* Employees are required to be instructed to immediately exit the building when an alarm sounds.
* Make the Safety Evaluation, including Appendix C, a controlled document.



* The meaning of ODH Class 0 has not been well defined, either in the Fermilab policy or in the
SSCL interim policy. In fact, the use of the term zero implies to many that there is zero hazard.
The report recommendations make an attempt to dispel this conclusion, however, in the interest of
improving communication, I recommend that signs posted to inform occupants of potentdal
hazards, address the specific hazard. In my opinion, the words ODH Class 0 should not be used
in the facility. "Hazardous gasses present Exit building immediately when alarm sounds.” would
be a better representation of the hazard and also reduce the confusion about the use of the word
zero,

Conciusions

* The relatively small volumes of gasses used in the TTR project and the relatively large volume of
the room where the project is housed, tend to make this analysis basic rather than complex. In
most instances, the oxygen concentration is not expected to fall below 19.5%. For those instances

where the oxygen concentration could fall below 19.5%, the analysis clearly shows that mitigation
of the hazard is provided. : -

* Based on the information supplied in Appendix C, Oxygen Deficiency Analysis included in the
TTR Safety Evaluation, authored by R. Guthrie, and other sources, I concur with the arguments
regarding its classification for oxygen deficiency hazards.

DISTRIBUTION:

S. Baker

L. Coulson
R. Guthrie
P. Shelley

E. Verminsii
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Superconducting Super Collider

Laboratory

2550 Beckleymeade avenue
suite 506A.MS3006
Dallas, Tx 75237-3946
(214) 708-6335 FAX (214)708-1710

LTS / SHOPS

VACUUM GROUP
VACUUM LEAK TEST
PART NUMBER: SERIALNUMBER:_K 2> /¢ /Jo2Z_

PART DISCRIPTION: _ G451 ime W Am A2

LEAK TEST RATE:_ £ .5/ 050 fow/ PASS:_2—FAIL;___.

ra . N

EQUIPMENT USED: < /% o red— MODEL: A< 20 /&

STANDARD USED FOR CALIBRATION:_ / 4+/¢"7 S5y .opid )7/;4_—— Fody

CALIBRATION VERIFIED BEFORE TEST: .~ AFTER TEST:_<2—

TESTED BY /.- DATE: _/é/{’_é/q z

CERTIFICATION#:_ & 852 4

-
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Superconducting Super Collider

Laboratory

2550 Beckleymeade avenue
suite 606A.MS3006
Dallas, Tx 75237-3946
(214) 708-6335 FAX (214)708-1710

LTS / SHOPS

VACUUM GROUP
VACUUM LEAK TEST
PART NUMBER: SERIAL NUMBER:_k2 /& /&3

PARTDISCRIPTION: _&p5 w7/ /s0 ¢ ¢ Mot S5

LEAK TEST RATE: _& S7/u ““prmbns PASS: £ FAIL:__ .

EQUIPMENT USED:__/2/enrrt  MODEL:_£5 o /o

STANDARD USED FOR CALIBRATION: _/ ye" 7 /9o 7 vutr £5 27

CALIBRATION VERIFIED BEFORE TEST: L~ AFTER TEST:_<—

1

- /z e o ,
TESTED BY/ 7/ 7~ DATE: _/éz{/e 9

CERTIFICATION # :_Z 557 s

[T Fess T [fRessun o o Kid T e // BrE O K.
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Superconducting Super Collider

Laboratory

2550 Beckieymeade avenue
suite 506 A MS3006
Dallas, Tx 75237-3946
{214) 708-6335 FAX (214)708-1710

LTS/ SHOPS
VACUUM GROUP
VACUUM LEAK TEST
PART NUMBER: SERIAL NUMBER: X0 ¢ /oy

PART DISCRIPTION; £X/ s, cre € 1 me gu 27

LEAK TEST RATE:_< s o™ *ars fon®oz PASS:_* FAIL:_

EQUIPMENT USED: o /w72 MODEL:_A45s 12/

STANDARD USED FOR CALIBRATION: _/r/p~7 5, 2.7 Fe 27

/

CALIBRATION VERIFIED BEFORE TEST:___, -~ AFTERTEST:__ =~

TESTED BY % / DATE:/é;/,Zf/fz_

CERTIFICATION#:_& <52 /7

Lo T &2 m s CES DVl oy : c
)0 TV /4?.—:5 R o= M aizs Te 5@ /5.?.-—

Sz’ Ly,
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Memorandum

To: Richard Guthrie
From: Gena Mitselmakher

Subject: Laser Tests

This is to inform you that Yuri Bonushkin was working in my department at the
Jaint Institute for Nuclear Research, Dubna, that he passed training and is familiar
with the laser operation procedures and the corresponding safety precautions.

& S
Y17 /12

fichard- :

-~ MO
This is the 7€

-

certif; e/%f ny &

&x/t,e/Z/
,é)?ﬁc?/’aﬁ ) vore

— Ry A

14
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%%ﬁ;?:;%?gg MEDICAL STATUS REPORT

Tyca ar Sxaminatien

— Freciacsmem T Pericdic T Transter X Special ///ﬁ’zﬁ/‘-—.’ L Re-amgicyment
Mama ¢f Enoioyee (Last. Frst, ML) - Plgasa Pant Scciay Sacunty Na.

- e |Data?urm _
Doy shsae /?/f‘f /e EFEL\RFT (L0532 &7 L

-Cz Tide . ) Camgany Ciwisicn Caparmment
] t— -

Sz s TP s  |TPer 7L
Tamcncg’a g, Mal Step | _— | Suparviscrs Name — - ,

075 } ~ACL 5 l Ao/ .f’"//m&’f‘?
. RETURN TO WCRK DISPOSITION
Z f ccoupaticnal iliness or injury, date of initiai incident
— May retum to work full ime on without restriction.

Z  May retum to work an with the following restriciions:

. RE-EVALUATION

Employaee is NOT releasad to retum to work it re-svaluation appointment is cancelled. Failure to keep re-svaluation appointment may lead

to discipiinary acon. '

= May not retum to work until re-gvaluation by Physician in the SSC Medical Offics on
betwsen 10:00~11:30am. ]

s scheduled for re-evaiuation in the SSC Medicai Office en ) bm 10:00 - 11:3Q a.m.

T Is being referrad to a spaciaiist for further evaluatiorvears. : '

T Has been prscribed medication(s) which (may / may not) be taken at work.,

lll. EMPLOYMENT DISPOSITION

X Acceptable for position without restrictions. T Accaptable for position with restrictions listed beiow.
T Referrad tc Accsmmodation Committes. T Decision deferrad, awaiting additionai information.
T Not aczaptable for pesition.
Restricsicns (if any):
Ch Loe gormout weeZok ol TITE
i
)i e e, i Cezsep el oo o ‘5/;"///? =,

Physician's Signature m/’; -/ ,--Z/ / CA/{-&’I/;"""D 7L pae é’-/;/f'/?}—

ComES: Medical Record {ongr ¢ Payrol Empioyes Suoecviaor
SSCLFO1TI ¥ ATW o AE-EV.. a0 Senatits 15 . :
&/92 (6} HOCTUPATIONAL, acd: Diwsicn Satery Laed wEicrt Offics



Printed By: Richard Guthrie 8/24/82 7:57 AM

Page: 1

From: Ronn Woolley (8/24/92)
To: Richard Guthrie, Tom Murphy
CC: Warren Kampmeier, Ewald Zimmar-Nixdort

Reply to:" RE>>>FWD>TTR Safety Require, CheckList
Bill appears to know something that we don't. Will TTR personnel be performing
any worl or testing on energized electrical sourcaes, in situations where what he
describes can eccur? Or will Facilities Engineering be doing ail the tasks
requiring lockout / tagout? I'm not intruding, just curious!

Date: 8/21/82

To: Renn Woolley

From: Bil Dorn

| agree that Faciltties will address some Lockout/Tagout{LOTO) as pertains to
soma elactrical functions, however, LOTO also appliss to servicing and _
maintenance of machinas and equipment in which the unexpected energization or
start up of the TTR could cause injury to those operating or warking on it.

These could be and are likely to be physics personnel working anthe TTR. The
lockeut procedures should be abie to be easily included as part of the start up

or operating procedures,

| think your thoughts on how to secure compressed gas botties are appropriate.

Bill

Date: 8/21/92 4:07 PM

To: Bill Dom

From: Ronn Woolley

Richard is essentially corract, in that all High Voltage (> 12VAC or 50 VDC RMS)
work will be performed by Facilities Engineering Group, who'll do the lock-out/
tagout. Any other TTR-specific testing or calibration on exposed High Voltage
sources, can be accomplished, if need be, by lockout/ tagout at the sources main
power plug or at it's circuit breaker panel, it is my understanding that even

these tasks will require use of Facilities' Electrical Engineer, who'll lockout /
tagout,

| do not believe that under these oparational circumstances that the TTR doasnt
require it's own Lockout / Tagout Procedure; the SSCL ES&H Manual's Policy 5-3
can be used untii the PRD policy on Lockout / Tagout is adopted.

Gas cylinders should be ‘locked out' while working on the gas system, however,
this can be accomplished by: 1) Removal of the cylinder valve knob; or 2) Placing
a locked box around the cylinder valive; or 3) Locking the Gas Storage cage's
door, when the cylinder has been verified to be shut off.

If | can be of further assistance, please advise............c.eeues Thanks

Data: 8/21/92

To: Ronn Woaliey

From: Richard Guthrie

I don't think that the natura of the TTR requires Lockoputtagout. Low
slectrical power, no moving parts, low or nominai gas pressures. How can you
lockout one of the gas cylinders?

Do we need 1o talk?

Date: 8/21/52 10:40 AM

From: Bif Dom

Just a reminder, this equipment needs to have the physical capability of being
locked out for maintenance. Written lockouttagout procedures per ES&H Manual
Chapter 5, sect 3 and OSHA 29CFR1910.147 also need to be established in addition
to the orientation training listed on the third page of your checkiist.
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Superconducting Super Collider Laboratory
2550 Beckleymeade Avenue, Mail Stop 2005
Dallas TX 75237-3946

(214) 7086189

Fax: (214) 708-6088
Sandes@SSCYX1.SSC.GOV

GEM Project Department

Memorandum

To:
From:
Subject:
Date:

GEM Project Department and GEM Physics Group
Gary Sanders, GEM Project Manager G2/
TTR Fringe Field

July 23, 1992

Following initial operation of the TTR magnet on July 22, and the discovery of the resulting
distortion in computer visual displays nearby, we have terminated operation of the magnet. I
request that Ronn Woolley, Richard Guthrie, and Gena Mitselmakher hold a meeting and
develop a plan for procedures and mitigation measures required to enable future non-interfering
operation of the TTR magnet. I would like a report and proposal to be submitted to me as soon

as possible.

Until I receive this report and approve the proposed plan, the TTR magnet shall rict be operated.

cc: F.Gilman
P. Leibold
R. Richardson

17



Superconducting Super Collider Laboratory
2330 Beckievmeade Avenue, Maii Siop 2003
Dallas TX 75237-3 940

(214, 708-6025
Fax: (214 708-6088

Physics Research Division
Memorandum

To: Gary Sanders e peem
From: Frank Stocker & Richard Guthrie .7 ...~ O
Subject: TIR Fringe Fieild
Date:  September 17, 1992

Reference: Letter dated July 27, 1992

The fringe field produced by the TIR lab has been controlled from adversely affecdng the
surrounding office area. Values of <1 Gauss have been measured at approximarely 2.5
meters (8 feet) from the magnet at nominal power (Earth background is about .45 Gauss).
[Previously, values of <10 Gauss had been measured at approximately 1 meter from the
magnet.] The magnetic field drops off rapidly as you move away from the magnet.

This was accomplished by introducing a secondary magnetic field around the primary TTR
magnetic field. This second field essentally "conwains” the fringe field closer to the TTR.
The TTR magnet, with its secondary magnet, has been operated and has successfully
demonstrated the effectiveness of this solution.

There should now be no adverse affects on the computer monitors in the swrounding
areas. This level remains tolerable for people wearing pacemakers.

We would like to thank you for your patience as we worked toward the best solution for

this probiem. If you have any questions or concerns about the TTR magnetic field or the

g:%% laberatory, please don't hesitate to contact either Frank, Ext. 6025, or Richard, Ext.
V0.

cc: F. Gilman
P. Leibold
R. Richardson

18



Printed By: Richard Guthris 7/28/92 1:42 PM Page: 1

Fram: Gary Sanders (7/28/82)
Tao: Richard Guthrie

Reply to: RE>TTR Fringe Field
| approve your plan as proposed, Please coordinate this test carefully with EFD
and cognizant PRD personnel. Please keep me informed of the prograss of your
plan, and any deviations or findings. Gary Sanders GEM Project Manager

Date: 7/27/82 2:58 PM

To: Gary Sanders

From: Richard Guthrie

Attached is a memo responss o the magnetic fringe fiekd problem generated by the
TTR magnet, T
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Dallas TX 75237-3946
(214) 708—6025
Fax: (214) 708-6088

Physics Researcfz Division
Memorandum

To:  Gary Sanders
From:  Frank Stocker & Richard Guthrie
Subject: TTR Fringe Field
Date:  July 27, 1992

The TTR group is aware of the problems associated with the sensitivity to the fringe field
of the TTR magnet.

The fringe field in the TTR lab has been measured by GEM ES&H. Values of <10 Gauss
has been measured at approximately 1 meter from the magnet at full power. This level is
tolerable for people wearing pacermnakers. There are no health problems at the levels of
operation of the magnet. No data loss is to be anticipated from such low fields.

It should be noted that the Macintosh computers, in the same cubicle as the affected CAD
stations, were not affected. The CAD screens with their high resolution are scnmuve to

levels of 1 Gauss.

To fully evaluate the magnitude of the problem generated by the fringe field from the TTR
magnet, the TTR group requests permission to operate the magnet during non-business
hours. During 2 proposed two day measurement after 5 PM, the magnetic field generated
(to include r.he existing Earth field) will be mapped out. It would be helpful for the affected

CAD workstations and nearby Macintoshes to be left ON so that the effects can be
determined at various power settings of the magnet. . .

The proposed schedule for accomplishing this test and implementing mitigating actions:
Data taking 2 days (after 5SPM) - July 28 & 29
Magnetic modeling & calculations - 1 week
Fabrication and installation of shielding for the TTR - 2 weeks

cc: F. Gilman

P. Leibold
R. Richardson
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Superconducting Super Collider Laboratory
Physics Research

2550 Beckleymeade Avenue, Suite 125
Dallas TX 75237-3946

(214) 708-6267

Fox: {21 4) 708-0006

Memorandum
To: Diszibuten
From: Ed Verminsk 4
Date: July 31 1992
Subject: PRD Interim Requirements for Eye, Foot and Head
Copy: Fred Gilman Larmry Coulson
Phil Leibold Ben Rietze
Jerry Gunnels William Dom

There is an immediate need to implement safcty requirements in PRD for eye,
foot, head and fall protecdon. Amached are interim requiremeats consistent with OSHA
and SSCL ES&H Policy.

ES&H is a line management responsibility. Communication and enforcement of
these requirements are the responsibilities of line managers and supervisors. The
requirements in each of these areas are primarily task oriented. Therefore, these types of
personal protective equipment are required where employees are engaged in potentially
hazardous activities. It is also every employee's responsibility to stop unsafe acts
(ctgntr?ctnrs, fellow workers, visitors or any one creating a hazard to themselves or
others

These safety requirements will be developed into a PRD Standard with
appropriate formatting and review.
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Interim PRD Requirements for
Eye, Foot, Head and Fall Protection

Persora] protecdve cleiing and eguipmen: ar2 required for varous opeszfions in PRD
labs and shops. In this regard a PRD pracdcs will be developed. Listed telow ars basic
reguirsments:

Eve Protection

Eye protecdon is requirsg in work locadons and acdvides where 2ve hazards or poteatial
hazards exist e.g., shop ar=as, laborateries, garages, ground work, constucdon sites,
degr=asing, chemical use, machining, carpenTy, hazardous waste management, welding,
and laser operations.

For frontal impagr, high velocitv solid particles. e.g., relatively large flying objects such

as nails, metal or rock chips, the required eye protecton is safery glasses with side
shields, ¢ither plano or prescripdon lens.

For dust and small flving nartcles. e.g., scaling and grinding merals, stene dressing,

concrete saw cutting, wood working such as power sawing, planing, etc., and chemical
dust or metal dusts, the required eye proecton is ventlated impact goggles or chippers

goggles.

For chemical splash hazards encountered in chemical laboratories, degreasing operations,
cleaning operations, changing and charging batteries, transferring acids, alkalis and other
- carrosives from container to container or physically handling raw corrosive materials,
working with molen metal, cryogens, tar or compounds, the required eyz protection is
splash goggles or combination splash goggles and full facs shield Safery glasses and
side shields may be used as protection against solvent splashes where the solvent does not
preseat a toxic, allergenic or corrosive hazard to the eyes and where the temperamure of
the solvent does not present a hazard to the eyes. - ‘

Warning: Contact leases do not provide eye protection ffom chemical assault.
Also, the space berween the contact lens and the cornea may trap any material or
particles present on the surface of the eye. Some chemicals cause pain and
muscle spasms which make it nearly impossible to remove the lens. Contact
lenses must not be worn by persons exposed to chemicals unless chemical splash
goggles ars worn to provide eye protection. Deviations from use of splash
goggles shall be reviewed by the Safety Coordinator.

For reflected welding light and glare and welding flash hazards encountersd in electric

and acerylene welding, cutdng operations and some laser operadons, the required eye
protecdon is welder’s goggles, hoods or tinted safery glasses with side shields.

Note: Tints for eye protection must receive approval from the Safety
Coordinator.
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For laser reflected Yghr encounter=d around laser operadons, the rcqun'cd eve protecion
is laser fitering goggies which have beexn selected to filter the specific laser frequencies

of emissions.

Note: Use of lasers require review oy the Safety Coordinator to ensure the proper
laser goggles ars being used

Sev

For infrared licht encounterad in some laser operations and in molten processes, e.g.,
melten glass, metal and other elements, ths required eye protecdon is infrarsd filtaring
goggles which have besa sc’c::::d 10 filter the specific infrared fraquencies of exissions.

=~

Head Protection

Head protscton is required in work lecadons and actvides where head injuries or
potential hazards exist ¢.g., power plant and udlity rooms, construction, rigging and fire

fightng.

w indivi ay v to head injuries such as in conszuction,
power lineman work, overhead material handling, and in eguipment and machinery
operating areas the required head protecdon is the protective hard hat,

W iping into the work (less than 6 foot 8 inches), the
required head protecton is the protwective hard hat.

. diz ing or working curface Or 2% . ht, which are
nor promcmd ﬁ'om falhng ochcts such asin cxcavanons or near plax:forms. the required
head protection is a protective hard hat.

Lab and shop areas requiring hard hars should be stanchzoncd and roped off to preclude
casual entry. X

Foot Protection
Foot prowection is required in work locations and activides where foot i mjunes or potential

hazards exist e.g., warchouse, maintenance, waste ma.nagement, construction, material
handling, machine shop, and drum and cylinder handling.

required foot protection is the safety-toe shoe.

L ills ot 5. the required foot protectdon is either boots,
rubbers, chemical spats or other impervious footwear.,

For wer arcas (drchens. glass washing or oven surface mnks), the reqm:ed foot protection

is slip resismant soles on shoes.
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Fall Protection

Fall protection is required when work activides are performed on unprotecied sides or
edges of surfaces which excesd 4 fest above the floor e.g., scaffolds, ccuipmcn:
- strucnmes.

MW guardrail systems and tocboards are required.

achvitie erft d rected sid ees of as which excesd

mi;gmamm_uuﬂmw&i fall protecton harncsscs are
require
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Superconducting Super Collider Laboratory
2550 Beckleymeade Avenue, Mail Stop 2000
Dallas TX 75237-3946

(214) 7086216

Fax: (214) 708-6354

electronic-mail: milner@sscvxl.ssc.gov

Physics Researchk Division

Experimental Physics
Memorandum
To: Whom it may concern
From: E. Cas Milner
Subject:  Flowing gasin the TTR
Date:  July 20, 1992

Gas connections on the TTR Iarocci chambers have been tested using Argon. The
installation was done by Leonid Barabash and verified by Cas Milner. Additionally, the
Flammable gas leak detector systems, both commercial and the developmental one supplied
by the University of Houston have been installed, tested, and calibrated.

We are now ready to begin flowing Isobutane through the chamber system, and seek
approval to do so.
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Superconducting Super Collider Laboratory
2550 Beckleymeade, Mail Stop 2000

Dallas, Texas 75237-3946

(214) 708-6022

Physics Research Division - GEM ES&H Group

To: Richard Guthrie
From: Jim Truitt

Date: September 22, 1992
Re: TTR larocci Chambers

Leak testing of all the fittings and connections of the TTR larocci chambers has
been completed. All electrical components have been checked out. Also, the TTR

gas detection system has been installed.
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(NTRODUCTION 49.:

NFPA 49
Hazardous Chemicals Data
1991 Edidon
Introduction

Purpose.

The Nationaj Fire Protection Association Committee on
Properties of Hazardous Chemicais recognizes the continu-
ing need to provide guidance on the hazards of chemicals
to emergency personnel. saferv professionals. inspection
and enforcement officials, and architects, designers. and
engineers. The committee has developed this publication
to respond to needs that may not be fully me: by other
publications, including material safery data sheets.

The scope statement that follows describes the criteria
used by the comminee to select the chemicals herein.
Undoubtedly, there are chemicals meeting this criteria that
have not yet been considered bv the committee. Any
reader who wishes to propose a chemical for inclusion in
NFPA 49 may do so using the dara sheet and instructions
provided in Appendix C. The compieted data sheet should
be sent to the Committee on Properties of Hazardous
Chemicals, ¢/o National Fire Protecton Association, 1 Bat-
terymarch Park, P.O. Box 9101, Quincy, MA 02269-9101.

Scope.

The information presented in this document is incended
for use by personnel who have a basic knowledge of the
chemistry of hazardous materiais. The information con-
mined herein offers guidance on storage and fire fighting
techniques that can be used in an emergency or in disaster
planning. It is not intended as a guide for workplace expo-
sure or for relative indices of toxicity.

Only chemicais that are considered w0 be commerdially
significant have been included in NFPA 49. To meet this
initial criterion, a chemical must be available in containers
of 5 gal (18.9 L) capacity or larger, in compressed gas cyl-
inders, or in pailet-load quantities or must otherwise be
considered commercially significant. Once this criterion is
met, the chemical must pose a distinet hazard by meeting
one or more of the foillowing criteria (listed in order of pri-
ority}:

{(a) Chemicals having a Health Hazard Rating of 2 or
higher, based upon NFPA 704, Standard System for the fden-
tification of the Fire Hazards of Materials.

(b) Chemicals having an NFPA 704 Reactivity Radng of
1 or higher.

(¢) Chemicals that present unusual spill control or fire
fighting problems.

{d) Chemicals that present unusual storage problems.

Chemicals in the following categories will not be
addressed:

(@ Chemicals whose only hazard is rmild oxidizing abii-
ity

iby Commercial explosives and blasting agents.

icy Chemicals whose only hazard is mild trritacion.

(d) Chemicais whose only hazard is flammabilicy.

(er Commercial formulations of organic peroxides.
{Information on organic peroxide formulations s availgdle in
NFP.1 43B. Code for the Storage of Organic Peroxide Formuic-
tions.)

{f) Chemicals whose only hazard is one of chronic health
hazard. such as carcinogens. mutagens, oncogens. terato-
gens, and etiologic agenis.

(For information on NFPA 704, Standard Svstem for the Lizn-
tification of the Fire Hazards of Materials, see Appendix B.)
Format.

Informarion is presented in 12 categories, as follows:

1. identity

2. Statement of Hazards

3. Emergency Response Personal Protective Equip-
ment

4. Spill and Leak Procedures

5. Fire Fighting Procedures

6. Health Hazards

7. Fire and Explosion Hazards

8. Instability and Reactivity Hazards

9. Storage Recommendations

10. Usual Shipping Containers
11. Physical Propertes

12. Electrical Equipment Group Classification (if
appropriate).

The following sections provide detailed information on
each of the 12 categories, including the data presented and
its significance.

1. Identity. Chemicals are listed alphabetically accord-
ing to their proper shipping name, as given by the L.S.
Department of Transportation in the Hazardous Materials
Table, Part 172.101 of Tite 49, Transportation, of the Cade
of Federal Regulations (49CFR172). Any commonly used
synonyms are listed and cross-referenced to the proper
entry. The Hazard Class to which the chemical is assigned
by DOT is listed, along with the ID number. (See addi-
tonal informadon below.}

The number under which the chemical is registered by
the Chemical Abstracts Service of the American Chemical
Society is listed. The CAS number used is that which
appears in the current TOSCA Chemical Substances
Inventory, Volumes II and III: Substance Name Index.
The user is cautioned that more than one CAS number
may exist for certain chemicals.

The chemical's structural line formula is given, accord-
ing 1o the protocol of the International Union of Pure and
Applied Chemistry. Double and triple bonds are indicated
by double and triple hortzontal lines. Ringed structures are
shown only where necessary for a clear understanding of
the arrangement of the molecule.
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FSR NO.- 4492

PRIQRITY-2 A SAP
FACILITIES SERVICE REQUEST
Site Name: 0SR4 - STONERIDGE BUILDING 4 Date In: 082692
MWI No: GENERAL SVCS Cost Account:XPHASLT
MWI Name: GENERAL SERVICES - MISCE Location: TTR LAB
Phone: 6306 Regquestor:R. GUTHRIE
Shop Assigned To: 1 - ELECTRICAL

Referenced FSR:
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SCHEDULER COMMENTS

*%** QSHA VIOLATION

THE EXISTING A/C UNIT FOR THE LAB NEEDS TO HAVE THE FAN HARD

WIRED TO RUN CONTINUOUSLY

MAINTENANCE WORKER’S ANALYSIS

Hrs Initials
. Fc ,

As built drawings required:
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This request for services is to abate an OSHA
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SSC LABORATORY
- FACILITIES SERVICE REQUEST

REQUESTER . DIVISION.
R;C[_ﬂ.ﬂ_’j 6;_:-'41{ € P/(D/CVé/L
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£ 30¢ Clds ¥ T RG £y /72
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This request for services is to abate an OSHA
violation that resulted from an inspection of:
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SSC LABORATORY
FACILITIES SERVICE REQUEST

REQUESTER

a DIVISION
Richand Gotnte TR CEM
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/
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This Special request for services is to correct a
Satety Code violation that was found during an
inspection of:

K on 5’/{”{//(7.72

(location) 7 date

Please be specific about type an location of'
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I e
33 - = Lo




'SSC LABORATORY
FACILITIES SERVICE REQUEST

f
i

REQUESTER _ | DIVISION .
é I. ._.‘_.’ RS ?eD ]‘
PHONE BUILDING RCOM ATE r
&304 [ 4573 S}- 2/=72 |
COST ACCOUNT Cane SUPERMIS ov |
XTHA LT e 32:‘}45( |
l
;

’L""—:Ts.h.. J—'jf' e ‘F Bt 7 " .
Ee= -~ n..;.vuf/ éa-e/ (7% 54 ta &-%-92

E‘jue‘ﬁ'l‘ ;,._,a.‘-i'.‘éf

;__ ' t — , I
\Q%V*’J' N> S‘/‘.—-\DAJ S;N wfév 5""‘07’{Q~i

?6{ Fo3sTED  on @Q C ot Faw locxTiw

R'{fws‘ "ﬂf\ Ke éQC'D""yﬂjflsg :_,of e
Eomc!/] : /tS "—;CK?ZK. o .

SUBMIT TO FACILITES ENGINEERING AND MAINTENANCE — jusm owex woems 1

12-14~%

34



L

1.0 INTRODUCTION

ENMET's Model 1SA~44 detector/alarm is an all sclid-state
electronic gas-detecting instrument that minimizes the risk of
harm or death toc people who are exposed to potentially hazardous
gas environments. It continuously monitors for combustible or
toxic gases and warns of a dangerous gas situation with enough
time to take action to avoid harm. Audic (horn) and visual
(light) alarms are calibrated to trigger at both high and low

level gas concentrations.

The unit mounts to a wall or panel and operates continuously from
either 110 Vac, 220 Vac and/or 12 Vdc power. It has two relay
contacts to operate extermal signals or equipment when the hasz-
ardous gas exceeds the preset alarm level.

1.1 How It Works

The ISA~44 uses a gas-sensitive metallic oxide semiconductor
(MOS) sensing element which reacts to toxic and combustible gas
molecules. An oxidation reaction occurs on the sensor surface
when contaminants are present. The oxidation reaction c¢hanges
the sensor's electrical resistance which then triggers the alarm
circuitry when the concentration of gas goes beyond a preset
level, '

ISA-44-2 has two identical circuits with related sensors. Each
circuit~sensor combination makes up a separate channel of gas
detection. Each sensor can be located up to 1000 feet from the
circuit enclosure and connected electrically by wire or cable.

The ISA-440D includes a sensor and circuitry for the detection of
oxygen dificiency. It is described in paragraph 8.0 through 8.3.

2.0 UPON RECEIPT

1. Unpack and inspect the ISA-44 for damage which might have
occurred during shipment.

2. Make sure the instrument is calibrated according to your or-
der. Check the orange dots; these international orange
calibration stickers indicate the alarm levels.

3. DO NOT USE DAMAGED OR INCORRECT EQUIPMENT. If there is a
problem, contact your distributor or ENMET personnel right

away.

4. READ THIS MANUAL CAREFULLY AND THOROUGHLY.
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3.0 FEATURES AND CONTROLS
3.1 Externa] Featuyres (refer to Fig. 1)

POWER LIGHT

GAS ALARM LIGHT
(amber)

GAS ALARM LIGHT
(red)

METER

. HORN .
PURGE SWITCH

HORN SWITCH

RELAY CUTPUT

When this light is on, the unit is
operating normally (not in alarm). When
this light is off, the unit is in alamm
or the power to the unit has been inter-
rupted.

Visual alarm for low-level gas con-
centration. Relay contacts can be
hooked up to activate remote signals.

Visual alarm for high-level gas con-
centration. Relay contacts can be
hooked up to activate remcte signals.

A gas concentration meter. The scale is
marked in parts per million (ppm)} for
toxic gas detection or percent lower ex-
plosive limit (% LEL) for combustible
gas. The meier is a non-linear device,
so the scale does not express specific
gas concentrations for regions between
the alarm points. DO NOT infer exact
readings from unmarked regions of the
meter scale. :

Audio alarm (104 dB at 10 £t.).

To increase the sensor heater voltage:;
to make it hot enough to purge {(clear)
the sensor of contaminating molecules
that accumulate on its surface. Not all
units have this switch; it's only on
units (or channels) for toxic gas or
vapor detection.

Rotary ON/OFF switch for audic alarm; to
silence the horn during warm-up,
calibration and maintenance.

For both high and low-level alarms.
Terminals are lgocated on TBl. Relays
can activate a remote alarm signal

. either when a hazardous gas level is

detected or when the ac or dec power is
interrupted. There are two double-pole
relays. These furnish nermally open,
normally closed, and common terminals.
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3.2 Internal Cireuitry (refer to Fig. S)

Relay current: 5 amps, non-inductive
surge; 2 amps, steady.

POTENTICMETERS The potentiometers (pots.) are used to

adjust critical circuit resistances,
which vary the sensor semsitivity, and
they are essential to calibration proce-
dures. These pots. are described below.

Heater Adjust (R1l) For adjusting the senscr heater voltage

(see section 4.4).

Low Level Alarm (R2) For low-level alarm adjustment

(calibration}.

High Level Alarm (R3) For high-level alarm adjustment

(calibration). .

Meter Adjust (R4) To adjust and set the meter for the ap-

propriate gas response (calibration; see
section 6.0).

Purge Adjust (R37) This is a necessary pot. for adjusting

4.0

the sensor heater voltage on units with
a purge switch. On units without a
purge switch, this is a supplemental
pot. for increasing the heater voltage
when the sensor is located far from the
control unit.

INSTALLATION

4.1 Power Hook-Up and Mounting

The ISA-44 is completely oiltight. Use the correct ociltight fit-
ting for the cord or conduit when supplying power to the umnit.

1.

Choose a suitable location for mounting the electronices con-
trol unit.

Open up the control unit. Remove the white terminal strip
cover from TB3. Simply pull the white cover cff the metal
prongs. e

Apply 115 Vac or 12 Vdc to the proper terminals. Refer to
Fig.. 5. As an emergency back-up power source, BOTH ac and
dc power can be applied at the same time. Current will £low
from the ac source; dc current will flow only when the ac
power is interrupted. MNote: 220 Vac power requires a
change in the transformer hook-up by a competent electrician

37



4.1 wer -g 3 i

or electronics technician, but this change is best done s+
ENMET.

n oo m_..:_-;;f;q.& 1":'_&:'.“,7;'25

4, Run the relay contacts through the same oiltight fitting as
the power cord leads or out through a second fitting. Refar
toc Fig. 2. When the power supply is interrupted, the relays
switch to the same position as for the true gas alarm condi-
tion and the power light goes off. DO NOT CONNECT THE UNIT
TO OTHER VOLTAGE SUPPLY LINES.

5. Replace the terminal strip cover to TB3. Make sure it fits
snugly into the prongs.

4.2 Semsor Location

Gases have different densities. Some are heavier than air and
concentrate at the bottom of a space. Some are lighter than air
and gather at the top. Consider the demnsity of the gas ycu want

the sensor to detect when you install the sensor. Some examples
are give below.

Heavier thap Air oceati
Bottled LP (liquefied petroleum) Interior wall; 18-
Propane 24" from floor. DO
Butane NOT locate directly
- Gasoline above or beside gas
Trichlorocethylene appliances {(ovens,
Vaporized hydrocarbons heaters). Aveid lo-

Hydrogen sulfide cating anywhere near
: . a vent or window or
near an outside

' doorway. -
Natural gas (methane) Near ceiling. DO
Ammonia NOT locate directly :
Hydrogen above appliances :

where it is subject
to direct exposure §
to, heat or steam. i

&w Sengor Location ;
Carbon Monoxide . 4-6 feet above the |
(generally uniformly) floor. DO NOT lo-

cate in direct air
currents of windows,
doors, or vents.
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ST . .
@w_laser science, inc.

1 NEAR-

A DIFFRACTION

{ SEALED

NITROGEN
LASER

"sealed
plasma
cartridge”

"high pulse
enargy”

"low beam

divergence"”

"low jitter"

"RFF shielded"

"powerful
rasearch tool”

337200
337250

In 1986 Laser Science, Inc. intro-
duced the second wave in the series of
sealed pulsed nitrogen lasers, the VSL-
337ND. It was quickly followed by the
VSL-337ND-T., a low jitter nitrogen-
thyratron design. Both lasers maintain
the VSL-337's innovative technology of
the sealed (no flowing gas) plasma car-
tridge. Affordably priced, the lasers
have performed exceptionally well in
such areas as research, teaching and
OEM development. )

The two models emit 85kw of peak
power at 337nm i1 a 3ns pulse. They
each have a low beam divergence for a
collimated focusabie output and gener-
ate twice as much energy as the VSL-
337 when pumping dye lasers. The
VSL-337ND’s pulse rate is adjustable
from 1-20Hz and has a +10ns nominal
pulse to pulse jitter. TheVSL-337ND-T
has an adjustable repetition rate of up
to 10Hz at a +5ns jitter for crucially
timed event applications. Constant pulse
shape and good pulse to pulse stability
are innate properties of the fixed elec-
trode design assisted by discharge
stabilizing preionizers. Turnkey op-
eration without additional gas connec-
tion, warm-up time or other  adjust-
ments is an inherent advantage of this
laser. The sealed plasma cartridge's
modular design incorporates all replace-
able components. The cartridge is war-
ranted for 20 million pulses. Having a

40

spare cartridge virtually eliminates down
time since it only takes a few minutes,

and no special tools or skills, to replace

the cartridge in the laboratory or in the

field. The lasers are RF shielded elimi-

nating interference with detectors or.
sensitive electronic equiment.

Because the VSL-337ND and the
VSL-337ND-T lasers offer excellent
performance, they have proven to be ef-
fective at undergraduate and graduate
university levels for teaching and re-
search. Govermment and industry have
also used the nitrogen lasers as power-
ful research tools and to replace lamp
excitation sources in instruments re-
sulting In better signal to noise ratios.
The VSL-337ND is being used for such
experiments as: LIF, specimen stimula-
tion, cellular manipulation - including
microinjection and microsurgery, UV
remote sensing, ionization, semiconduc-
tor processing and pumping dyes. The
VSL-337ND-T is particularly suited for
time of flight. high-speed photography,
time resolved fluorescence, non-linear
laser spectroscopy and other critically
timed applications.

Laser Science, Inc. is a full service
organization. Our technical staff will be
pleased to discuss your particular appli-
cation and assist you in selecting the
products that best meet your require-
ments,



Specifications VSL-337ND VSL-337ND-T
Ca:zlog #32720 Caielcg #337280

Waivelengt'n 337.1nm 337.1nm
Spectral Bandwidth .1nm nm
Repetition Rate 1-20Hz 1-10Hz
Pulse Widih (FWHM) 3ns 3ns
Pulse Energy >250ud >250u
Peak Power B 85kW 85kW
Average Power* >3.0mW @ 20Hz >1.5mW @ 10Hz
Delay Time (nominal). 600ns . . 300ns |
Jitter it o A : - +5ns

- #10ns {nominal)‘:

- _40sq.mm - -
S <.3mrad

Due to a policy of continuous product development, specifications are subject to change.
*Warranted alter 20,000,000 pulses or 2 years.
**Requires external triggering and a seperate 12V DC, 4A power supply {cat. #337932 or cat. #337933)
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laser science, inc.
26 Landsdowne Street
Cambridge, Massachusetts 02139
41 (677) 225-2929 (80Q) 447-1020
- ITI-TLX: 443-01368 FAX: (617) 225-0535
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ITR-Personal Tralning Status

Elecirical Salety Flre sye JCompressad J Swagetok
Salsly | Orlenialion| Hazcom { Exting. | Laser | Exam. [Radiationf. Gas L.ilting Gaalry [Filings Valves
August, 3 |1 August, 3 July, 28 Jluly. 30 July, 20 July 23 an1-8i1e

ILoonkl Barabash 6310 | Gussi S.|  Phy. X X X X X X X X

Yuri  |Bonushiin 3076 { Guest S.| Phy, X X X X X X X X

wllllunlEngllsh Studenl | Technol. X X X X X X X

Yu Fisslak 8332 |SSCEmp.| Phy. X

Igor  [Golutvin 30564 | Guesl S, Phy.

Ariura  [Gonzalez 8200 | Guest S5.|  Phy. X X X X X X X

Gary . |Hughea 6022 |SSCEmp.| Tech X X X X X X X X X X

lKovln Johnson Student | Technol. X X X X

Ken  {McFarlans {8120 [SSCEmp.l  Phy. X X X X

Cas  [Mliner 6218 |SSCEmp]  Phy. X X X X

lcera  |Mitsaimarher  |s0o1 lsscEmp) Pry.

Paul  JMurat 3068 | SSC Emp. X

Andrey |Ostapehuk Guest 8, Phy.

Greg  {Plant @308 |SSCEmp| Tech X X X X X X X X X X

Vikior |Saranisev 8321 | Gues! 8, Phy.

iDavld Shackeltord 6308 |SSCEmp.| Tech X X X X X X X X

Iank Stocksr 8025 | SSCEmp.| Phy. X X X X X X

Aaron _|Tauroy 6218 | Student X X X X X

Victor |Tehistilin 6385 | Quest S.|  Phy. X X X X X X X X

Lioyd |Thomas 3637 | Student | Technot. X X X

Illnclnr Trevizo 23012 | Student X x X X X X X

Jim  [Trulit 18308 | SSC Emp.{ Sen. Tach X X X X X X X X X X

Sasha_[Vanyashin 8211 ) Gues! S. Phy. X

Luis [Villassnor 6209 | Guest S. Phy. X X X ‘X X X X

Andraw]Wilaox 3012 | Student X X X

Gorge | Yost leoz2s |ssCEmpl Phy. X X X X X X X

Valerl ]Zhukov Guesl S.1  Phy. X

|Ewasd JZImmar-Hixdort [8205 |SSCEmp| Eng X X X X X X X X X

Ewald Zimmer-Nixdodf, 8/14/92
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TTR-Perso a S us
Elactrical Salaly Fire aye Fim ]Compressed Swagelok
Salely Otianation| Hazcom | Exling. | Laser | Exam._|Radiation] Badge Gas i illined Ganiry |Fitlings Valves
August, 3 August, 3 July, 28 [huly, 30 July, 29 | July, 29 July, 23 MUT-BIY
|Leanid |Barabash lea1s [ GuesiS.[ Py, X X X X X X X X
Yurl__ IBonushkin 3078 | Guesi 8. | Phy. X X X X X X X X X X
William|English Student | Tachnol. X X X X X X X
Yurl Ershov 6361 | Guest Erg.
Yu Fisslak {5332 |ssCEmp| Phy. X
igor  |Goluwvin 3064 | Guesi 8.1 Py, — 7
Arwro _|Gonzatez l6209 | Guesi 5.|  Pry. X X X X X X X
Gary _ |Hugheas 6022 |SSCEmp.] Tech X X X X X X X X X X X X
[Kevin |Johnson Student | Technal, X X X X
vadim JLyslakov 6381 Guast Eng.
Iken  JmcFariane |e120 [sscemp| Piy. X X X X
Cas __ IMilner 6218 |sSCEmp| Phy. X X X X X X
Gera  [Mitssimakher 6001 |SSCEmp]| Phy. ?
Sergy |Movchan [6361 | Guest 5.1 Py
Paul  [Mural 30686 | SSC Emp. X 7
Andiray JOslapchuk Guesl §. |  Phy.
Jagues [Pier-Amory 3266 | SSC Emp. _
Grog __ [Plant leaoa |SSCEmp | Toch X X X X X X X X X X | _x
[vikior Jsaramsav 6321 ] Guest .| Piy. _ o -
|pavid |shackeitord ls308 |SSCEmp | Tach X X X X X X X X
[Frank |Stocker {6025 |SSCEmp| Phy. X X X X X X
Aaton tTaurog [6216 | Student X X X X X
Victor |Tchisiltin 6385 | Gues1 S. | Py, X X X X X X X X X
[Lioyd |Thomas 3537 | Student | Tachnol. X X X
lttacior [travizo 3012 | Student X X X X X X X
pim  Irruinn 6308 | SSC Emp.| Sen, Tech X X X X X X X X X X X X X
Isasha {vanyashin 6211 { Guesis.|  Pry. X
lLuis  Jvinassnor 5209 | Guest S. | Phy. X X X X X X X X
Andrew|Wilcox 3012 | Student X X X
Gorga__[Yosi 5028 |SSCEmp]  Phy. X X X X X X X
Valerl [Zhukov | Guost8.] Phy. _ _ X
Ewald_[Zimmar-Nizdorl [8206 |SSCEmp.| Eng. X X X X X X X X X X

Ewald Zimmer-Nixdorl,

8/25/92




Chambers to be delivered to TTR:

Technology Chamber siz= TIR delivery dat=
BDT-JINR lmxémx 8 layes 7/28/92 (deliver=d)
PDT-MSU 12 mx 33 m x 4 layes 9/11/82
LSDT lmzxamzx 4 layes 9/20/82
REC “Imx2mx 2 layes 9/20/92
CSCBU 05m=x06m=x3x2 layers 9/16/92- -
CGC-EBNL 0.6m x 0.6 m x 2=4 layess .9/15/92
CSC-BNL 1m=x 138 m=x 4 layerss R
CCcUH 0S5 mx1m=zx3layes 9/15/92

928192 +

CC-INR l.lmx 15 mx 2 layess
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TTR-Personal Training Status

Eleciricat

Salsty

Fire oye Fim |Compressed J Swagaelok
|___Salely Odentation]| Hazcom ] Exling. | Laser | Exam. |Nadlaliond Badge Gay | if1iing Gantry | Flilings Valvas
August, 3 | August, 3 July 28 |Juy, 30| July, 29 | Juty, 29|  July,23 ot aine
Leonid |Barabash 6319 ) Guasi S.| Phy. X X X X X X X X
Yurl  ]Bonushikin 3078 | Guest S.| Phy. X X X X X X X ki X X
William|English Student | Tachnol. X X X X X X X
W |Fissiak 6332 {SSCEmp|  Phy. X
Igor Golulvin 1064 | Guest .| Phy. ?
Artura  |Gonzalex 8209°| Guast S.| Phy. X X X X X X X
Gary  |Hughes |sozz SSCEmp.| TYech X X X X X X X X X X
|Kevin [Johnson Student | Technol. X X X X
IKsn |McFarlane ls120 |sscemp.] Phy. X X X X
|c-: IMIIner 6218 | S5C Emp.| Phy. X X X X X X
Gena  |Mitseimakher 6001 |SSCEmp.] Phy. ?
Paul  |Murat 1066 | SSC Emp. X ?
Androy [Oslapchuk Guaes| S. Phy.
Grog  |Plant {6308 |SSC Emp.| Tach X X X X X X X X X X
Viklar |3nanlsev |632| Guoat S. Phy.
David {Shackellord Isaoa SSCEmp.| Tech X X X X X X X X
Frank [Slocker Isozs SSCEmpl  Phy. X X X X X X
Aaron [Taurog |szts Student X X X X X
Victor {Tchistilin Isaas Guest S.| Phy. X - X X X X 1 X X X
JLioyd [Thomas 3537 | Student | Technol. X X X
Ilioc!or Travize 3012 | Swdenl X X X X X X X
Jim  |Teultt |ea048 | 5SC Emp.] Sen. Tech X X X X X X X X X X X X
Sasha |Vanyashin 6211 ] Guent 5.  Phy. . X '
liuvis  |viltasenor lsz00 | cuesi 8.| Phy. X X X X X X X
Andraw|Wllcox 3012 | Studeny X X X
Gorge {vomt lso2s |sscemp| Py X X X X X X X
Valerl |Zhukov Guesl S, Phy. X
lewaid |2immee-Hixdort 5205 [sscEmp| Eng. X X X X x | x X X X X
Ewaid Zimmer-Nixdorl,  9/11/92




~ SSC LABORATORY
FACILITIES SERVICE REQUEST

REQUESTER Se DIVISION 5 /CjéW\
PHONE BUILDING ROOM DATE
6306 4 T Reom | o ) 1992
COST ACCOUNT CODE SUPERVISOR APPROVAL
XPwh- QL%

This Special request for services is to correct a

Safety Code viciation that was found during an
inspection of:

TTR LP\GJ &lq '/1 on ‘3/2.17/91,

(location) " date

Please be specific about type an location of
problem.

L Prouwme  adeaunte b Clekrlenl Boudive T Grouvds Foa

Grs/etecttment  RaaeS  AND TTHE  LASER CxPERMENT
Exrolte [Rack | .

7, Vet§4 ADe@umd  OF
Grovnd G TR flhamé .

anGle ol clectncal Jnobage

SUBMIT TD FACILITES ENGINEERING AND MAINTENANCE iUt JoasoN  Kszsdo

0 rAX 708

LB

J“ :z-u-sa

46




SSC LABORATORY
FACILITIES SERVICE REQUEST

RERUESTER - DIVISIN g Joem
PHONE BUILDING ROCM DATE
£300b U TT&  Room O.T V(992
COST ACCOUNT CODE SUPERVISOR APPROVAL
Xfup- g%

. This Special request for services is to correct a
Safety Code violation that was found during an
inspection of:

e LAG BLY  on q/zy/‘iz,

(location) " date

Please be specific about type an location of
problem.

oTe BT &xev flom TR Ll ‘: Bast EXIT g

T STaGwa  Room § BT To BGRESST ALL  Need
BOT  SigUS  THAT  Swow  CofRkECT PATH g gsf-esg.

SUBMIT TO FACILITES ENGINEERING AND MAINTENANCE mmmmwm feun
A '_r, 12=14-~50
47




~ SSC LABORATORY
FACILITIES SERVICE REQUEST

REQUESTCEEJV e - _- DIVISION o0 /C-)éw\
PHONE BUILDING ROOM DATE
6300 4 T Room OV 199%
COST ACCOUNT CODE SUPERVISOR APPROVAL
XPWA- QLT

This Special request for services is to correct a
Safety Code violation that was found during an

inspection of: (So:'f\ s:haﬂ
Tk LR& %\L‘bf on ‘?/Zf/‘il

(location) date

Please be speclfic about type an location of
problem.

o THE Twe  RUTReNY  fankivg Sficed  ess a£ G4¢
Y
£ Need T be wanked 0FE ma Mpo 'Pao\kk/%

SUBMIT TO FACILITES ENGINEERING AND MAINTENANCE '?",.!-""mmwm U

“Frst, e
48




Superconductmv Super Coll:der Labomtor}

Physics Research Division - GEM ES&H Group

To: Mary Keen

From: Richard Guthrie
Date: October 1, 1992
Re: Sound Leve| Survey

A sound level neasurement or survey is requested for the Texas Test Rig (TTR)
Laboratary. It is requested that this survey be performed with all of the air
canditicning units in operation (worst case noise situation). -

It would be greatly appreciated that this survey be performed as soon as practicle
asitis an open item for the TTR Safety Evaluation. Thank you.

49



Al B c D E i F [ H i
1 emureeneeoeetasss e Aueest e son s s s iemr eee S S RS e 2 RS SRS bA e AR 08  0RE e e
2 Shelt ;
3 load_par snelf X =1 1< O
4 N :
3 -
8 S
L 7 | . Sears T RS S S
s 1 i Numoer of spars
9 | uniform load ger sparren:
10 force:
11 ....length of spars: |
12 stancart beam typ:
13 Widerstandsmoment S
14 :
13 ‘Traegheitsmomant
16 :
17 Sirags in beam: .88 ‘N/mm2
18 Suppert load per end: 1250, 06N :
19 : i
24 Typa of boits:A307, S5/8in:
21 useble siress per bolt 3.10kips
22 ] 14061.60:
23 Numbsr ot bolts: 2 i
24 satety factor 22,50
25 :
28 H i
27 welding double J groove
23 _é_é-a, |=50 :
29 useble stress ' 40500.0CN
30 satety factor 32.40
31 ; : i
32 H .
33 Shelf Beam (2 peacss) :
34 length of beam: 5000, 00:mm
35 for_loads of : 1250.00:N
36 torkmoment (Dubbel 187} 3125000.00:Nmm
az standart beam typ: Wex15 5 Wéx12 i W6x8.5 :
38 Widerstandsmoment x-x (S} 10.0Gin3 7.251n3 5.08in3
39 i i 163870.64mm3 118806.21:mm3 83245.2%mm3
40 Widerstandsmement Y-Y (S} 3.2Fn3 1.494n3 1.084n3
41 §2930.22mm3 24416,73:mm3 17698.03mm3
42 :Traeghgitsmoment X-X (1) 30.10in4 21.70ind 14.80in4
43 112528565.91imm4 9032221.94mm4 6160225 10'mm4
44 ‘Traegheitsmoment ¥Y-Y {1} 9.67ind 2.98in4 1.98in4
45 i 4024957.89%mm4d 1240369.65:mm4 T 824138.22mMm4
46 Stress in_beam: 19.07N/mm2 26.3¢N/mm2 37.54N/mm2
47 Support Ioad per end: 2500.0GN : :
48 :
49 Tyne of boits:A307, 5/3in ~
50 useble stress per bolt: 3.1CGkips
51 ; 14061.60:N
52 Number of bolts: 2
§3 satety factor 11.28 .
54 : H
55
56 | ; :
57 1| weaiding doubie J groove
38 ‘2wl {=30 :
59 usatle stress : 40500.00:N
kY sealtytactor: 1620
LT A OO SO :
62 :
63
64
B8 i s messes et sentseen e e sbss s eet et -
&6
67
68
(1]
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A} B ! c l D E F ! <] ! H

70 Piltar :
71 Number of beams per pillar 5
72 L. beam Tengih: 4800, 00:mm i
73 lcad per suppor: 12500.Q0:N : ;
74 standart beam typWeEx15.5 : W6ex12 ; MWExB.5 ‘
78 area: 4.56lin2 ; 3.54in2 ; 2.51in2
76 2941.93mm2 2283.87'mm2 1619.35mm2
27 H stress: 4.25:N/mm2 5.47:N/mm2 T.72N/mm2
78 huckling strength :
79 Knick-typ _ IK/lmi : 1. 1 1
80 Knick-kraft 361707.45N 111467.24iN 74062 13N
81 Knicksichatheil 28.94; 8.92 5.82
82 Tragghaeitsradius i 36.99 23,30 22.56
83 Schiankheit | 129.77 205.97 212.77
84 Knickspannung sigk 122.95 48.81 45.74
a5 Knickspannungs Sichaerh, 28.94 B.92 5.92
3§ i ;
87
88 Top beam :

Querioad: 5% o & tonnes 2500.00:N
290 iMb_(1=3100 3=5C0,bul-a} 1854838, 71:Nmm ;
91 Spannung 75.97; :
92 :
94 i

52




| A B _ c } D
1
2 . EZunge
3
4 dload 16353.17IN
5 load per Ingth 8.77:N/mm
5 ‘Einspannmoment 15241154.66368IN"mm
7 widerstandsmonent 1892469.33mm3
8 ispannung 8.05N/mm2
S %.Schulter
10 iTorsion
11 Monent 7620577.33N"mm
12 Widerstandsmoment 1794000.00:mm3
13 Spannung 4.25\N/mm2
14
15 Armiehne
18 Biegemoment 7620577.33Nmm
17 Widerstandsmoment 1001288.32mm3
18 Spannung 7.61iN/mm2

-///’—-—'
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- MEMORANDUM

TO: JEFF LANIER  ms 6000

FROM: GARY W. TULK ms 2004 TEL 708-3006
SUBJECT: TELEPHONE CONVERSATION W/ JACK STEPHENS
CC: JACK STEPHENS

4949 WESTGROVE DR.SUTTE 170
DALLAS, TEXAS 73248
DATE: 6/%/92

JEFF INDICATED THE TOTAL WEIGHT OF THE TEXAS TEST RIG USED

IN DESIGN WAS 286,000 LBS.
DESIGN BEARING WALUE FOR THE GREY WEATHERED LIMESTONE IS

25,000 LBS./S.F. |
PLEASE RESPOND IF THIS INFORMATION IS NOT CORRECT
ATTACHMENTS: GT/GT
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MEMORANDUM

10: JEFF LANIER  ms 6000

FROM: GARY W. TULK ms 2004 TEL 708-3006
SUBJECT:  TELEPHONE CONVERSATION W/JACK STEPHENS
cC: JACK STEPHENS

4949 WESTGROVE DR.SUITE 170
DALLAS, TEXAS 73248
DATE: 6/9/92

JEFF INDICATED THE TOTAL WEIGHT OF THE TEXAS TEST RIG USED
IN DESIGN WAS 286,000 LBS.
DESIGN BEARING WALUE FOR THE GREY WEATHERED LIMESTONE IS

25,000 LBS./S'F.
PLEASE RESPOND IF THIS INFORMATION ISNOT CORRECT
ATTACHMENTS: GT/GT

60



Page: 1

Prinied By: Gary Tuik 8/8/92 12:51 AM
From: Jaif Lanier (6/8/92)
To: Gary Tulk
- e
Subject: Time:7:44 AM ) -
CFFICE MEMO  Gary Tuk ‘Date:6/10/92 e

| got your mema an your canversation with Jack Staghans., The JTH is 120 Metric
tens, which maans that the waight factor should onle be 291,270 -

LBS. (130 Tons X 2240 LBS/Ton). if | can be cf any further-heig; pieasa cantac:
me, 122 _{_
Jaif Lanier
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- MEMORANDUM

TO: JEFF LANIER  ms 6000

FROME GARY W. TULK ms 2004 TEL 708-3C06
SUBJECT: TELEPHONE CONVERSATION W/ JACK STEPHENS
cC: JACK STEPHENS

4949 WESTGROVE DR.SUITE 170
DALLAS, TEXAS 75248 i
DATE: 6/5/92 L

R ——

JEFF INDICATED THE 'f.'OTAL WEIGHT OF THE TEXAS TEST RIG USED

IN DESIGN WAS/386,000.kBS.
DESIGN BEARING WALUE FOR THE GREY WEATHERED LIMESTONE IS

25,000 LBS./S.F. .
PLEASE RESPOND IF THIS INFORMATION IS'NOT CORRECT.

ATTACHMENTS: GT/GT
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Superconducting Super Collider Laboratory
2550 Beckleymeade, Mail Stop 2005

Dallas, Texas 75237-3946

(214) 708-6306

Physics Research Division - GEM ES&H Group

To: TTR Safety Review Team
From: Richard Guthrie, PE, CSP
Date: October 1, 1892

Re: Review of Structural Calculations for TTR frame and laser
experiment gas chamber '

The TTR frame structural calculation have already been reviewed by G Tulk on
June 2, 1992. This information will be included in the TTR Safety Evaluation
Support Document (number TBD).

The gas chamber was evaluated by myself. The gas chamber is structurally sound
to safely handle 15 atmospheres. Normal operating pressure will only be 3 to 4
atmospheres, with the expected maximum of 10 atmospheres (147 psig). The
chamber has been pressure tested to 150 psig.



TEXAS TEST RIG

HAZARD TRACKING October 1, 1992
Parson -
Hazard No. Hazard Description Responsible Remarks Status
TTR 1 EPO fails to cut power off during an R. Guthrie FSA has been submitted. EPO and gas detection system  Closed
emergency. have been rawlred by elactrician and are now functioning
properly. (9/24)
Est. Est .
Start inish
Mitigating Action 9/22/92 8/24/92
Check installation for {all safe feature; Functional test
of EPO; demonstrate fail safe teature; Periodic testing Specific Wire EPO & Gas detection to have fan continue to run after
of EPO. Tasks 20% LEL is detected or EPO is activated.
Requlred: Operational checkout of each EPQ is required.
TIR 2 Fire Jim  Truitt/ Provida fire extinguisher in computer room. Open
Ed Verminski An FSR has been prepared to correct this situation,
Est. st
Start Efafeh
Mitigating Action 9/22/92 10/23/82
Room Is sprinklered. Number of fire extinguishers
exceeds code. Flammable gas leak dsetection (at 10% Specific Add fire extinguisher to TTR computsr room.
& 20% of the LEL) and emergency ventilation Tasks Add additional fire extinguishers as necessary to TTR area.
provided. Ordinary combustibles will be kept to a Required: Move fire extinguishers from behind Laser Experiment frame
minimum. fo be accessible.
TR 3 Explosion / Iignition of Isobutane R. Guthrie Need verification of analysis for TTR frame and laser Closed
released from quartz container in the experiment gas chamber. Review needs to be independent
laser experiment of Ewald Zimmer-Nixdorf's {originator). Leiter has been
' g?:-" IE=|ar:l'uh provided with R. Guthrie's review.
Mitigating Action 9/22/92 11/15/82
l.eak check comtainer / fittings; Chamber will be
pressure tested to maximum anticipated pressure. Specific Pressure check required befora operation,
Tasks Vacuum check before operation.
Required: Independent verification of structural integrity of gas

chamber.
Independent verification of TTR frame structural integrity is
also requirad.
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TEXAS TEST RIG

HAZARD TRACKING October 1, 1992
Person :

Hazard No. Hazard Descriptlien Responsible Remarks Status

TTR 3a Explosion / ignition of gas released R. Guthrie Need verification of analysis for TTR frame and laser Closed
from laser chamber. experiment gas chamber.

Letter has been provided with R. Guthrie's review,
Est. Esl
Start inish
Mitigating Aclion 9/22/92 10/23/92
Verify adequacy of chamber; Control access to Laser
Experiment area; Specltiec Pressure check required before operation.
Soparate Laser Expariment from rest of TTR. Tasks Vacuum check before operation.
Raqulired: Independent verification of structural integrity of gas
chamber.
Independant verification of TTR frame structural integrity is
also required.

TR 4 Explosion / ignition of gas resulting R. Guthrle One gas line required labeling. Closed
from improper tank (oxidizer, Chad Price has labeled the nitrogen line going into the clean
acefylene, etc.) accidentally installed. gq4. st

Start Eln fsh
Mitigating Action 8/22/92 9/24/92
Tanks are labeled; Fitlings usad are sized and color
coded to prevent connection of non-category tanks; Specific Lines need fabeling per ANSI 13.1.
Lines are inspected / verified during Installation. Use. Tasks Nitrogan line going into clean room needs fabeling.
a different size line to prevent misconnecting at the Required:
manifold. Lines are to be marked per ANSI 13.1.
TR 5 Emergency egress inadequate for safe Ed Verminski Provide appropriate signs and marking for exits from TTR Open
egress of personnel. room.
An FSR has been submitted to resolve this,
Estl. Est,
. Start Finish
Mitigating Action 8/22/92 10/23/92 °
Housekeeping must maintain a hazard-free
environment; All aistes to maintain 44 inch minimum Speclfic Exit lights nead to have arrows leading from TTR room.
width; Control number of personnel in TTR during Tasks Noed exit light, with arrow, leading from TTR staging room.
. operation; Have appropriate signs and exits from TTR Requirad: Need exit light at exit (outside of TTR staging raom).

area.

Routine housekeeping.
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TEXAS TEST RIG

HAZARD TRACKING October 1, 1992
Person .
Hazard No. Hazard Description Responsible Remarks Status
TIR & Explosion / ignition of gas in the vent Frank Stocker/Jim Delete two parking spaces west of bottled gas storage room. Open
line. Trultt An FSR has bean submitted to resolve this,
Eat. Est
Start Finish
Mitigating Actlon 9/22/92 10/23/92
Vent line shall be sized for max. flow of gases; must
have a min. number of bends, max. bend radiuses, be Specitic Two parking spaces west of the TTR gas pad need 1o be
free of dents; should be located to min. the prob. of Tasks painted with "NO PARKING."
contact; be 15 {t. away from electrical equipment and’ Required: Traffic cones should be used during the interim.
other potential ignition sources
TIR 8a Vacuum pump introduces oxygen inte  Frank Stocker/Jim Delete two parking spaces west of bottled gas storage rcom. Open
vent lines and Is ignited. Truitt An FSR has been submitted o resolva this,
Eat. st
Start FI nish
Mitigating Actlon 9/22/92 10/23/92
Purge vent line with nitrogen; ven! discharge to be 15
ft. away from ignition sources; ignition sources to be Specific Two parking spaces west of the TTR gas pad need to be
15 ft. away from vacuum pump, Vacuum pump acts as Tasks painted with "NO PARKING."
a check valve 1o prevent back flow from ambient. Required: Traffic cones should be used during the interim.
TR 7 Eye hazards associated with laser Jim  Truitt Laser gogples appropriate for an Argon Laser were being Open
radiation. used for a Nitrogen Laser. Goggles for proper wavelength
will be ordered.
Est. Est,
Start Finish
Mitigating Action 9/22/92 11/6/92

Experiment should ba 3B Class; Provide eye
profection as necessery; snclose beam; Control
access fo area; Provide waming signs.

Specific Proper goggles for 3371 nm wavelength need to ordered.
Tasks

Required:
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TEXAS TEST RIG

HAZARD TRACKING October 1, 1992
Person .
Hazard No, Hazard Description Responsible Remarks Status
TR 8 Static electricity discharge ignites gas Jim Truitt Bonding required on laser frame and vent lines at gas bottle O pen
leak. storage area. Provide verification (testing} of bonding
including for TTR. FSR for bonding vent lines is awaiting
5?:-” F Isntl' sh parts. FSR has been submitted fo provide bonding of Laser
: Experiment fixt. and gas/elect. racks.
Mitigating Action 9/22/92 10/23/92
Major metal framing and components will be properly
bonded and grounded fo eliminate electric potential. Speclfic Laser experiment rack needs to be electrically bonded.
Bonding and emergency vent fan insiallation completed Tasks Electrical and gas racks need 1o bs electrically bonded.
during construction. Leek detection will be installed Required: Adequacy of single point ground for TTR frames, racks, etc.
before operation. neads to be verified. Vent lines need to be electrically
grounded.
TTR 8a Fire hazard. Improper grounding Frank Stocker/Jim Bonding required on laser frame and vent lines atgas bottle O pen
could cause difference in potential Truitt slorage area. Provide verification (testing) of bonding
between metal objects. Difference in t Est including for TTR. "
1ectrical potential id act : art Flsn ish FSR for bonding vent lines Is awaiting parts.
electrical potential could act as FSR has been submitted to provide bonding of Laser
Mitigating  Action 8/22/92 10/23/92  Eyxperiment fixture and gas/electrical racks.
Properly bond and ground alt framing members and
other metal components of TTR. Flammable gas leak Specitic Laser experiment rack needs to be electrically bonded.
detection and ventitation will keep flammable mixtures Tasks Electrical and gas racks need to be electrically bonded.
from escap[ng 1o igniﬁon sources. Required: Adequacy of single paint ground for TTR frames, racks, etc.
neads o be verified.
TIR 9 Rotating blade of emergency and Jim Truitt Wire fabric guard requested over blower fans in magnet Closed
muffin fans and assoclated hazards. power cabinet.
Jim Truitt has screens in place. {9/24)
Est. Est.
Start Finish
Mitigating Action 9/22/92 8/24/92
Guards and screens are instatled; fan is used for
emergencies only. Specific Screens over "muffin” fans need to be installed (emergency
Tasks fan is already guarded).
: Required:
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TEXAS TEST RIG

HAZARD TRACKING October 1, 1992
Person .
Mazard No. Hazard Description Responsible Remarks Status
TR 10 Fire Frank Stocker/Jim Fire extinguishers at laser rack are 1o be relocated. Open
Truitt An FSR has besn submitted 1o resolve this issue.
Est. st
Start EI nish
Mitigating Action 9/22/92 10/23/92
Room is sprinklered. Number of fire extinguishers
exceeds code. Flammable gas leak detection (at 10% Specific Move fire extinguishers to an accessible location.
& 20% of the LEL) and emergency ventilation . Tasks See TIR#3.
provided. Ordinary combustibles will be kept toa Required:
minimum.
TR 11 Magnetic field interferes with Ed Verminski/ Pacemaker signs installed on TTR. Open
pacemaker operation Jim  Truitt Signs to be ordered. These will be permanently affixed on all
four sides of TTR.
' Est. Eat
Start inish
Mitigating Action 9/22/92 10/23/92
Provide personnel authorized to enter the TTR Lab
with medical screening for pacemaker use, as well as Speclfic Pacemaker signs nead to be on all four side of the TTR frame.
surgical implants, sutures, and metal prostheses. : Tasks
Post waming signs on extemna! doors and on TTR Required:
frame. Provide physica! barricade around the TTR, at
the 10-15 gauss boundary.
TR t2 Magnetic field interferes with Ed Verminski/ High voltage signs to be installed on detector staging frame. Open
pacemaker ope’-a“on Jim Trultt Jim Truitt will be providing a more permanent method of
displaying signs.
Est. " Est.
Start Finish
Mitigating Actlon 9/22/92 10/23/92
Provide personnel authorized to anter the TTR Lab
with medical screening for pacemaker use, as well as Specltfic High voltage signs to be installed on detector staging
surgical implants, sutures, and metal prostheses. Tasks {rame(s) in a permanent manner.
. Post warning signs on external doors and on TTR Required:

frame. Provide physical barricade around the TTR, at
the 10-15 gauss boundary.
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TEXAS TEST RIG

HAZARD TRACKING October 1, 1992
Person .
. Hazard No. Hazard Description Responsible Remarks Status
TIR 13 Perlodic leak checking and routine Frank Stocker/ Review team would like 1o see the log bock identifiedinthe Open
maintenance not performed aflowing  Ed Verminski SE, and procedures in place are being used. This would
degradation of system Est . include approval of the procedures written for the project.
: st. s
Sta'rt E infsh
Mitigating Action 9/22/92 10/23/92

Procedures will call for a maintenance log to be kept

on alt maintenance performed on the TTR systems. Speciflc Log book needs to have a document number (Frank
Inspections of maintenance will ansure that proper Tasks Stocker).

work is done. Required: Aldraft TTR procedures need approval (Ed Verminski)

TIA 14 Fire Ed Verminski/Frank A gas detector was located in the bottom near the holes in 0 pen
Stocker/Cas Milner the cabinet of one end of the control/monitor cabinet rack. |
believe the sampling cabinet air decreases significantly as
E?:'r 5 Elsntfa h the cabinet distunce increases because of all the cracks and
other openings in the cabinets.
Mitigating Actlion 9/22/92 11/15/92
Room is sprinklered. Number of fire exiinguishers
exceeds code. Flammable gas leak detaction {(at 10% Specific An additional Housicn gas detection system s to be
& 20% of the LEL) and emergency ventilation Tasks orderad. This Is needed to accommodate the additional
provided. Ordinary combustibles will be kept to a Required: technolegies that are to be installed on the TTR. This will
minimum. also allow us to have one gas detector for each of the
cabinets in question. Each Houston system needs to be tied
into the Enmet system.
TR 15 Static electricity discharge ignites gas Frank Stocker/Jim Tast documentation of the ground point shoukd beonhandto Open
leak. Truitt verify adequacy of the single point ground system .
The FSR for bonding the racks will include testing and
E?:'rt E Isrrl's h verifying the single point ground system.
Mitigating Actlon 8/22/92 10/23/92
Major metal framing and components wili be properly
bonded and grounded to eliminate electric potential. Speclific Laser experiment rack needs to be electrically bonded.
Bonding and emergency vent fan installation completed Tasks Electrical and gas racks need to be electrically bonded.
during construction. Leak detection will be Installed Required: Adequacy of single point graund for TTR frames, racks, stc.
before operation. needs to be verified.
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TEXAS TEST RIG

HAZARD TRACKING October 1, 1992
Person .
Hazard No. Hazard Description Responsible Remarks Status
TIR 16 Fire egress from main bullding causes Ed VErminski The emergency procedures do not provide Open
personnel! to egrass through test guidance/instruction {checklist) and a call list for security
facility during testing personnel who would respond to gas alarms after normal
) Est. E' t working hours.
Start inish
In work.
Mitigating Action 9/22/92 10/23/92
Procedures to cease TTR testing when main building
alarm is activated; Control access to room; Remove Specifie Update emergency proceduras.
Exit signs over door; Testing light to be activaled Tasks All draft TTR operating and emergency procedures nead
during testing. During a fire evacuation of Building 4, Requlred: approval.
TTR personnel will shut down TTR and evacuate the '
building per TTR emergency procedures.
TR 17 Adverse environmental impact of Ed Verminski There Is a need to having written authority to release the Open
vented gases. amount of gases projected for the TTR.
Ed Verminski has been tasked to accomplish this (7/16).
Est. Eot
Start Inish
Mitigating Actlon 7/116/92 10/23/92
Amount of vented gases to be less than amount of
gases authorized by Texas Depariment of Alr Quality; Specific Wiritten approval from EPA to release these gases.
The amount of gas used from tanks and will be Tasks
monitored / documented. Required:
TR 18 Emergency egress inadequate for safe Ed Verminski There is a nead 10 having evacuation routes to be posted Open
egress of personnel. throughout the TTR laboratory.
Ed Verminski has been tasked to accomplish this {7/16).
Est. Est,
Start Finish
Mitigating Actlon 7/16/92 10/23/92

Housekeeping must maintain a hazard-free
environment; All aisles to maintain 44 inch minimum
width; Control number of personnel In TTR during
operation; Have appropriate signs and exits from TTR
area.

Specifie Evacuation routes to be posted throughout the TTR
Tasks laboratory as appropdate,
Required:
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TEXAS TEST RIG

HAZARD TRACKING October 1, 1992
Person .
Hazard No. Hazard Description Responsible Remarks Status
TTR 19 Explosion / ignition of gas resulting Frank Stocker Flammable lines need to 3/8" and Inert lines remain 1/4." Open
from improper tank (oxidizer,
acetylene, etc.) accidentally installed. g4y at.
Start El nish
Mitigating Action §/22/92 10/23/82
Tanks are labeled; Fittings used are sized and color
coded to prevent connection of non-category tanks; Speclflc Flammable gas lines need 3/8" flexible, high-pressure line.
Lines are Iinspected / verified during installation. Use Tasks
a differsnt size line to prevent misconnecting at the Required:
manifold. Lines are to be marked per ANSI 13,1,
TIR 20 Fire detection method does not detect  Ed Verminski/Frank FSR submitted to Install three smoke detectors inthe TTR. ~ Open
fire. Stocker/Jim Truitt lab. |
E?:'rt Ell'nt fsh
Mitigating Action 9/22/92 11/6/92
Verify presence of sprinklers in TTR and clean room.
Install smoke detectors as required. Speclf':c Smoke detectors to be installed as appropriate,
‘ Tasks
Requlired:
TR 21 Wall penetrations accelerate / spread Frank Stocker/Jim Upon completion of the installation of the gas lines, a fire Open
fire. Trultt retardant matarial shall fill the external opening to the gas
pad.
Est. Esat,
Start Finish
Mitigating Actlen 9/22/92 11/15/92
Openings / holes In fire rated walls to be restored to
the original condition; Wall penetrations io be kept 1o a Speclfic Fire walls must comply with NFPA coda, which requires the
minlmum. Tasks opening fo the gas pad to be sealed.
Raquired:
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TEXAS TEST RIG

HAZARD TRACKING October 1, 1992
Person .
Hazard No. Hazard Description Responsible Remarks Status
TR 22 Excessive noise level. Mary Keen/Jim Trultt

Noise measurement needs to mads with everything in

Open
opéeration in the TTR lab.
Est. Est. .
Start Finish
Mitigating Action 9/22/92 10/15/82
Survey to document noise level; Control access to

area; Hazardous areas will be marked / barricaded; Specific Sound level survey will be taken inside the TTR room with all
Provide ear plugs / muffs as required. Tasks three air conditioners operating.
Required:
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ACTION ITEM FORM
TEXAS TEST RIG READINESS REVIEW

Date:___July i6

Action Item No: C01

Originator Name: Richard Guthrie
Organization: PRD/GEM/ES&H

Action Item: There is a code requirement for 15 ft. distance between the point of wansfer
(where the cylinders are connected into the systern) and the vent discharge. The
classified area does not extend beyond an unpierced wall, roof, or solid vaportght
partiion. Where the south chain link wall is currently located, what type of wall would
meet this requirement to allow the installation of the three AC compressors on the pad?

Person assigned to complete action: R. Guthrie/Fire Prevention Engineer

Date to be completed: 8-7-92

Corrective action:

NFPA 58-1988 Table 3-8.2.2 Note 1 (which applies to the extent of classified areas)
states: "The classified area shall not extend beyond an unpierced wall, roof, or solid vapor
tight partition."

Strict interpretation would relate no problem with a tin or sheet metal wall that had a
vapor-tight seal at base & top.

Person completing corrective action: Richard Guthrie
Date completed: August 4, 1992
Reviewed/approved by: {Chairman)

Remarks: Air compressors were moved to the roof. This becomes a moot point.
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ACTION ITEM FORM
TEXAS TEST RIG READINESS REVIEW

Date:___July 16

Action Trem No:__ 002

Originator Name:__Richard Guthrie

QOrganizaton:

Action Item: There is some concern with lightming striking the vent line.

Person assigned to complete action: __R. Guthrie

Date to be completed: Open

Corrective action:

Building does not have lighming protection. Ensure vent and gas lines are prc;p.erly
grounded. FSR in work.

Person completing corrective action:

Date completed:
Reviewed/approved by: (Chairman)

Remarks: C_\Dﬁa—g g TTL R 0% o‘& TR \-\A‘bpﬁ-o‘
TL“'X&»} S‘}ST—U«
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ACTION ITEM FORM
TEXAS TEST RIG READINESS REVIEW

Date:___July 16

Action Item No:__003
Originator Name:__Richard Guthrie
Organizadon: PRD/GEM/ES&H

Action Item: There is an interpretation of the Nadonal Gas Code (NFPA 54) that could
limit the pressure to a maximum of 5 psig (2.5.1); and/or 20 psig (2.5.3).

Person assigned to complete action: Richard Guthrie

Date to be completed: 8-7-92

Corrective action:

CFR 1910.110(b)(13)(i)(b) vapor over 20 psig OK for research and experimental labs.

NFPA 54-1988 2.5.1.c.2 allows over 5 psig if approved by the authority having
jurisdiction (AHY) & is used exclusively for research.

NFPA 54-1988 2.5.3 states pressure can't exceed 20 psig except areas of the building that
meet NFPA 58 (Standard for the Storage and Handling of LPG) and are used exclusively

. for research. ' -

Lines, fittings, valves, etc. meet NFPA 58 requirements for metal tubing, flexible hose,
etc.; TTR is research only; Should not be a problem with the exception of documentation
of AHJ approval.

DOE concurrence with SE will provide AHI approval for the above.

Person completing corrective action: Richard Guthrie

Date completed: Open

Reviewed/approved by: A:
Remarks: W\ @g c\vg.,_j ufo.u 'DDGJJ Loveolliiants, W (\
Twé& T €.
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ACTION ITEM FORM
TEXAS TEST RIG READINESS REVIEW

Date:___July 16

Action Item No: 004
Originator Name:__Richard Guthrie_

Organization:

Action Item: There is some concemn over the use of the Edwards E2M7 vacuum pumps.
(Concemn needs to be defined)

Person assigned to complete action: __R. Guthrie
Date to be completed: 8-7-92

Corrective action: _
Accepted industry wide for use with flammable gascs. Best on market. Seals and

-~=+=- -gaskets, along withra designed system that prevents backflow of gases (air) into system,
makes units acceptable.

Person completing corrective action:____R. Guthrie
Date completed: 32-1

Reviewed/approved by:
Remarks:
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~ ACTION ITEM FORM
TEXAS TEST RIG READINESS REVIEW

Date: Tuly 16

Action Item No: 005
Originator Name: Richard Guthrie
Organizadon: PRD/GEM/ES&H
Action Item:

All gas lines need labels throughout the length at respectable intervals - 15 to 20 feet is
recommended, and at source, entrance of line to room (both sides), and in the cabinets.

Person assigned to complete action: Richard Guthrie

Date to be completed: 8-7-92

Corrective action:

Lines marked and taged per ANSI 13.1.

Person completing corrective action: Richard Guthrie & Chad Price

Date completed: CK/\{/Q‘I |
Reviewed/approved by:
Remarks:
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ACTION ITEM FORM
TEXAS TEST RIG READINESS REVIEW

Date:___16 July 1992

Action Item No:__Keea-t_ C9 S

Originator Name: Mary Keen

Organization: ES & H Department

Action Item:

All gas lines need labels throughout the length at respectable intervals--15-20 fest is
recommended, and at source, entrance of line to the room (both sides), and in the

cabinets.

Person assigned to complets action:

Date to be completed:

Corrective action:

' Compelted satisfactorily. Keen.

Person compieting corrective action:

Date completed:

Reviewed/approved by: (dhairman)
Remarks:
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ACTION ITEM FORM
TEXAS TEST RIG READINESS REVIEW

Date: July 16

Action Item No: 006
Originator Name: Mary Keen
Organizadon: ES&H Department
Action Item:

Leak checks and testing of lines must be documented. A controlled document should be
used, including signatures of persons doing the testing.

Person assigned to complete action: Richard Guthrie/G. Mistelmakher

Date to be completed: 8-7-92

Corrective action:
TIR Procedures GEM-TN-92-154 & -155 have been drafted. Proposal is to include this

documentation as a line entry in the applicable TTR technology log book (a controlled
document).

~ Person k:ompleﬁﬂg- corrective action: Richard Guthrie
Date completed: Open
Reviewed/approved by:

Remarks: C\OS-‘J\ To TTL N \6 ]
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ACTION ITEM FORM
TEXAS TEST RIG READINESS REVIEW

Date:___16 July 1992

o~ —
R
e

Acton Iem No:__¥eem>

Originator Name: Mary Keen

Organization: ES & H Department

Action Item:

Leak checks and testing of lines must be documented. A controlled document should be
used, including signatures of persons doing the testing.

Person assigned to complete action:

Date to be completed:

xr -  ——_—— — . - - — -—— _ -~ . -—— - _— ___— -——— —— . ~—_ -

Corrective action:

Compelted satisfactorily. Keen.

Person completing corrective action:

Date completed:

Reviewed/approved by: (Chairman)
Remarks: "
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ACTION ITEM FORM
TEXAS TEST RIG READINESS REVIEW

Date:___16 July 1992

Action Item No:_ Keen-3 =22 7

Originator Name: Mary Keen
Organization: ES & H Department
Acton Item:

Office personne] outside of the TTR must be informed of how they are to respond in case
of emergencies. This should be communicated in writing and documented.

Person assigned to complete action: @ MsTe CMAKLEC -
Date to be completed:___ 8- 99

Corrective action: \U.éQO , O ..

Person completing corrective action:

Date completed:

Reviewed/approved by: (Chairman)

Remarks: C\a_sz,ﬂ T VILR [é
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ACTION ITEM FORM
TEXAS TEST RIG READINESS REVIEW

Date:____ 16 July 1992

Action Item No:_Kesaz 00 B

Originator Name: Mary Keen

Organization: ES & H Department

Acton Item:

Office personnel outside of the TTR must be informed of how they are to respond in case
of emergencies. This should be communicated in writing and documented.

Person assigned to complete action:

Date to be completed:

Corrective action:

This item still needs to be addressed. 1 believe the action already taken is to restrict
alarms to the TTR only. Some offices are closcenoughto the TTR to hear analarm,
therefore, communication is still needed. Keen.

Person completing corrective action:

Date completed:

Reviewed/approved by: (Chairman)
Remarks:
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ACTION ITEM FORM
TEXAS TEST RIG READINESS REVIEW

Dare: July 16

Acton Item No: 008
Originator Name: Mary Keen
Organization: ES&H Department
Acton [tem:

The vacuum pumps outside the building, but in the fence enclosure, contain oil. Spill
containment is needed in case of a pump failure. The containment must provide for
spraying of oil from the pump.

Person assigned to complete action: Richard Guthrie/G. Mistelmakher
Date to be completed: §-7-92

Corrective action:

INTERIM: The vacuum pumps have an aluminum enclosure to contain oil from any
spraying that may occur. An oil pan to contain a major leak is being fabricated.

Person complétinwgréorrc-ctive acuon Rmhavd-Guﬂmc el MTP-U Jf J[-
Date completed: '~ )~ §u
Reviewed/approved by: (Chairman)

Remarks:
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. ACTIONITEM FORM
TEXAS TEST RIG READINESS REVIEW

Date:____16 July 1992

0%
Action Item No:__ Kesn-1-

Originator Name:____Mary Keen

Organization: ES & H Department

Acdon [tem:

The vacuum pumps outside the building, but in the fenced enclossure, contain oil. Spill
containment is needed in case of a pump failure. The containment must provide for

spraying of oil from the pump.

Person assigned to complete action:

Date to be completed:

P — ———————————— ——————— o —— o —— o —————-——-———]
Corrective action:

Compelted satisfactorily. Keen.

Person completing corrective action:

Date completed:

Reviewed/approved by: (Chairman)
Remarks:

118



ACTION ITEM FORM
TEXAS TEST RIG READINESS REVIEW

Date:___16 July 1992

Actionltem No:_ GN3~c 2 =

Originator Name: Mary Keen

Organization; ES & H Department

Action Item:

Is the probable composition and quantity of gas to be released within the operating limits
of the SSCL air quality permit?

. / ‘
Person assigned to complete action: %&T&—-—‘Tﬂﬁ—g] . [ ZEWY)WS Al -

Date to be completed:____ )~ 24 -4 )

Corrective action: LE1TEE oOF Aclwwﬁ- |

Person completing corrective action:

Date completed:

Reviewed/approved by: (Chairman)

Remarks: C,(O'}L,\ : 1z T'fﬂ— & \—)
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' ACTION ITEM FORM
TEXAS TEST RIG READINESS REVIEW

Date:_ 16 July 1992

ceq

Action Item No:_ G5

Originator Name: Mary Keen

Organization: ES & H Department

Action [tem:

Is the probable composition and quantity of gas to be released within the operating limits
of the SSCL air quality permit?

Person assigned to complete action:

Date to be compieted:
. : wm
e Corrective action: .

Compelted satisfactorily, Keen.
-

Person completing corrective action:

Date completed:

Reviewed/approved by: (Chairman)
Remarks:
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From: Richard Guthrie (7/16/92)
To: Ed Verminski
;C: Mary Keen, Tom Murphy
TTR emissions
Ed,

The TTR will be releasing an estimated
MAXIMUM of the following:

Freon (CF4) = .0001 ib/day or

0004

tons/yr

Ethane = 0001 Ib/day or
0003

tons/yr

isobutoane = .0002 lb/day or
.00095

tons/yr '

[This does not include the release of
nitrogen, argon, carbon dioxide]

| think this should be well within the
6 Ibs/day limit.
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ACTION ITEM FORM
TEXAS TEST RIG READINESS REVIEW

Date:____16 July 1992

Action Item No:_PH 12/ D

Originator Name: Mary Keen

Organization: ES & H Department
Action Jtem:
The ODH analysis needs to be submitted to the ES&H Department for evaluation.

Person assigned to complete action: 7? a,:-r £ 2LE
Date to be completed: ¥~ ) —F 2

Corrective action: f;z"‘ .

Person completing corrective action: V“\RM Keew / ﬂ ‘\“L‘VP Gu \6:

Date completed: -’/3 "/ v
Reviewed/approved by: (Chairman)
Remarks:
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. ACTION ITEM FORM
TEXAS TEST RIG READINESS REVIEW

Date:__ 16 July 1992

Action Item No:__PH+_ O 10

Originator Name: Mary Keen

Organization: ES & H Department

Action Item:

The ODH analysis needs to be submitted to the ES&H Department for evaluation.

Person assigned to complete action:

Date to be completed:

Corrective action:

Compelted satisfactorily. Keen.

Person completing corrective action:

Date completed:

Reviewed/approved by: (Chairman)
Remarks:
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ACTION ITEM FORM
TEXAS TEST RIG READINESS REVIEW

Date:___16 July 1992

Action Item No:__PH4=2 7 /

Originator Name: Mary Keen
Organization: ES & H Department,
Action Item:

I do not agree that asphyxiation is the ‘lone’ toxicological hazard. Butanefisobutane have
a TLV of 800 ppm based on human studies where these gases induced narcosis. 800 ppm
translates to0 0.008%. Could this quantity be released? If so, modify the evaluation
statement.

Person assigned to complete action: IE . j_C:-t -+ [\e,( £
Date to be completed;__ £ - ) ~9 2

";2/;7 . &Z‘”@é&,‘ mau/m% Jé.. R <

ikt el

Person completing corrective action:
Date completed: ¥-7~9L
Reviewed/approved by: (Chairman)

Remarks:
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ACTION ITEM FORM
TEXAS TEST RIG READINESS REVIEW

Date:___ 16 July 1992

Action Ttem No:_~PH=- Ol |

Originator Name: Mary Keen

Organization: ES & H Department,

Action Item:

I do not agree that asphyxiation is the lone’ toxicological hazard. Butane/isobutane have
a TLV of 800 ppm based on human studies where these gases induced narcosis. 800 ppm
ranslates to 0.008%. Could this quantity be released? If so, modify the evaluation
statement.

Person assigned to complete action:

Date to be completed:

Corrective action:

Compelted satisfactoﬁly.chen. e e

Person completing corrective action:

Date completed:
Reviewed/approved by: (Chairman)
Remarks:
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ACTION ITEM FORM
TEXAS TEST RIG READINESS REVIEW

Date:____16 July 1992

Action Item No:__PHY9-~-2 7 &

Originator Name: Mary Keen

Organization: ES & H Department

Acton Item:
Copy the ES&H Department with the noise survey results for our files.

Person assigned to complete action:

Date to be completed:

Corrective action: 27, 7 v _adlyoe/ cohiom "4%5074405‘-‘

Person completing corrective action:
Date completed:
Reviewed!apprqved by: (Chairman})

Remarks: dosed T L %211
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ACTION ITEM FORM
TEXAS TEST RIG READINESS REVIEW

Date:_ 16 July 1992

Action Item No:__PH5_0 |\t

Originator Name: Mary Keen
Organization: ES & H Department
Action Item:

Copy the ES&H Department with the noise survey results for our files.

Person assigned to complete action:

Date to be completed:

Corrective action:

—
"Compelted satisfactorily. Keen. )

Person completing corrective action:

Date completed:

Reviewed/approved by: (Chairman)
Remarks:
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ACTION ITEM FORM
TEXAS TEST RIG READINESS REVIEW

Date: July 16

Action Item No: 013
Originator Name: Maryv Keen
Organization: ES&H Department
Action Item:
Signs, documentation of wraining, proper eye protection, controls to tell when itis on,
some means of restricting access, and enclosure with light colored non-reflective surfaces

and adequate lighting (to prevent dilation of the eye) are either good practice or required
for use of Class IIB lasers.

Person assigned to compiete action: Richard Guthrie/G. Mistelmakher
Date to be completed: 8-7-92 |

Corrective action: .
INTERIM: Open pending decision to anchor laser to table or provide recommended
curtain,

Person completing corrective action: Richard Guthrie
Date completed:
Reviewed/approved by: (Chairman)

Remas clpo) o LE .
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ACTION ITEM FORM
TEXAS TEST RIG READINESS REVIEW

Date:____16 July 1892

~

Action Item No;__PH 1z Ol

Originator Name: Mary Keen

Organization: ES & H Department

Action Item:

Signs, documentation of training, proper eye protection, controls to tell when it is on,
some means of restricting access, and enclosure with light colored non-reflective surfaces
and adequate lighting (to prevent dilation of the eye) are either good practice or required
for use of Class III lasers.

Person assigned to compiete action:

Date to be completed:

Corrective action:

Compelted satisfactorily. Keen.

Person completing corrective action:

Date completed:

Reviewed/approved by: (Chairman)
Remarks:
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ACTION ITEM FORM
TEXAS TEST RIG READINESS REVIEW

Date: Julv 16

Action Item No: _Cﬂ_"(_
Originator Name: Richard Guthrie
Organizadon: PRD/GEM/ES&H
Action Item: Use of flexible tubing (Tygon 3603) for flammable gas in the TIR.

Person assigned to complete action: Richard Guthrie
Date to be completed: 8-7-92

Corrective action:

Code requires 1250 psig; clamped: not to exceed 6 ft. [1910.110 (b)) & *~
(vii)(b)&(c)] '

Tygon 3603 tubing is pressare rated to 1650 psig; length does not exceed 12 inches;
secured with clamps.

Person completing corrective action: Richard Guthrie
Date completed: August 4, 1992

Reviewed/approved by: (Chairman)

Remarks:
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ACTION ITEM FORM
TEXAS TEST RIG READINESS REVIEW

Date: July 16

Acton Item No: ___O_’_)____
Originator Name: Richard Guthrie
Organization: PRD/GEM/ES&H

Acton Item: Is there a requirement for UL approved gas detection system for TIR?

Person assigned to complere action: Richard Guthrie/Fire Protection Engineer

Date to be completed: 8-7-92

Corrective action:
TTR is in an unclassified (non-Cat 1 div 2) area, so explosion proofing not required.
NFPA 54 - National Gas Code:
4.15b Detection of leaks & defects
.--shall be located by means of an approved combustible gas detector...
1.7  Definitions
Approved: acceptable to the authority having jurisdiction

Authonty Having Junsd:cuon organization, office or individual responsible for
"approving” equipment, an installation or procedure (for TTR =F. Gilman)

Commercially available unit, such as Enmet (w‘mch is used elsewhere at the SSCL),
meets this criteria.

Person compieting corrective action: Richard Guthrie
Date completed: August 4, 1992

Reviewed/approved by: (Chairman)

Remarks:
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ACTION ITEM FORM
TEXAS TEST RIG READINESS REVIEW

Date:___ 9-28-92

/
Action Item No:__ NEwW_C lo

Originator Name: Mary Keen

Organizaton:_________ES&H Department

Acton Item:

Feed lines at the connection to the gas bottles MUST be sized to prevent accidental
connection of flammable gas to non-flammable lines or non-flammable gas to flammable
gas lines. The lines must be of different diameters so they cannot be interchanged.

This item was generated as a result of a readiness review designed to verify that the TTR
was ready to operate and that the checklist was completed in a satisfactory manner.

Inspection of the gas cylinder area, in the fenced area outside Stoneridge Building 4, on
the south wall adjacent to the TTIR, revealed 2 40% methane/argon gas cylinder
connected to a non-flammable (argon) line. The cylinder was properly labelled and had a
flammable placard. In spite of this, it had been connected improperly. .

Person assigned to complete action:

Date to be completed:

Corretive action: | Lw\ &~ L w \Q

Person completing corrective action:
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| SSC LABORATORY
FACILITIES SERVICE REQUEST |

e e - PVISIEN 009 S GEm
PHONE BUILDING ROOM DATE
bhok u T Room O /99
COST ACCOUNT CODE SUPERVISCR APPROVAL
XPup- QLT

This Special request for services is to correct a
Safety Code violation that was found during an
inspection of:

e Lab B Ct/z

(location) date

Please be specific about type an location of
problem.

Qt\o cale ﬂ(m &t\aﬂ' i\wﬂs 'ﬂz""v w LSl
&W‘m«f-( Qadk. .
PRI VR YRS | E\WA R o108 em.r.‘ﬂ,% <o T
O’m«fﬁd\ 250 - ‘
3. fﬂ-‘?“ &J- -9"10)&12 apt:?l?e_c'fz)ﬂ_c AS ‘g//o.../.f .

A, = i C/QJVN Kodq_, Af
.@. DA Ot uﬂ// ANeR72 Y RrY/A {A'Iﬂtﬂ Mé’

€O sl ae an T 72 w.r?'}e-zm-ré? Yo’
Gee Eav G/M u,c..e,)

SUBMIT TO FACILITES ENGINEERING AND MAINTENANCE gmmm,._}_,m Fome
& 12-l4—%
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PHYSICS RESEARCH DIVISION

REQUISITION WORKSHEET |

NAME b(tl,\)a(cl Mihwr GROUP | EXT. DATE o/i1/92.

Item |Quantily _ item Description Unit Cost |Ext. Cost

| i (::(1_3 L"tl.l’ ’:l’."\‘.c\ow. ,/Mﬂ\lﬂ\ Sl‘)[S"Eplt Q00,00 | Gooo. ¢
i
i
I
5&]@‘: # ?f [ec! B“'eclilg_r_lc’é@f

!

Comments Tolal Order 6000. 0o

Charge Account Code
Suggesied Vendor

AUSH Order? Yes
Tnshilute oy gédbm larticle Dynanucs Date Required: -

Ubtvers nJy of Htlﬂus_it‘lfl

Poof . EMJ w"—lf'-lS}e{n
fel. # (F12) 743 3600

Signatuwre M /'} 7%90»\*_

Group Leader Approval
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Page: {

Printed By: Richard Guthrie 10/2r92 2:28 PM
From: Bill Doen (9/22/92)
To: Torm Murphy
CC: Sam Bakaer, Larry Coulson, Debra Fontenot, Richard Guthrie, Ed Mach
Subject: Tima:521 PM
QFFICE MEMO TTR Walk Through 9/22/92 Date:9/22/92

Based on the walk through of TTR conducted on 9/22/92 the following comments are
offered:

No fire extinguisher was located in the computer room as called for in the TTR
Safety Requirements Chacklist (TTR-SRC); One fire extinguisher was blocked and
needs to be relocated;

An additional fire extinguisher is blocked and not mounted. Fire extinguishers

in the amount and type designated by fire protection psrsonnel should be mounted
and remain accessible at ail times.

A gas detector was located in the bottom near the holes in the cabinet of ane end
of the control/monitor cabinet rack{SW comer of room). This cabinst had an
axhaust fan at the top which was intended to draw any gases which could
accumulate in any of the 5 or 6 cabinets through holes at the bottom of each
cabinet. The cabinet at the end of the rack an the oppasite end frcm the fan had
a large opening through which fresh air could be drawn by the fan supposedly to
keep all cabinets ventilated, Instead of sampling air from all the cabinets as
intended, | believe the sampling cabinet air decreases significantly as the
cabinet distance increases because of all the cracks and other openings in the
cabinets. | recommend that a flow test be mads to determine the effectivaness of
the system. ‘

Structural analysis required by the TTR-SRC of various items shouid be varified
by a qualified TTR independent person.

Laser goggles appropriate for an Argon Laser were being used for a Nitrogen
Laser. A dstermination needs to be made to determine if the goggles in use are
in fact appropriata for a Nitrogen Laser, if not, appropriate goggles need to be
obtained,

A number of caution and danger signs were temporarily lacated throughout the
area. These signs and additional ones such as the pacemaker wearer danger signs
needed for all sides of the TTR nead to be firmly secured.

The Nitrogen line running from the bottle thraugh the wall and into the "clean"
room neseds to be labeled.

The control/monitor cabinets on the north side of the TTR have floor mounted fans
which are not protected from inadvertent contact.

Test documentation of the ground point should be on hand to verify adequacy of
the single point ground system .

The emergency procedures do not provide guidanca/instruction (checklist) and a
call list for sscurity personns| who would respond 1o gas alarms after normal
working hours.

Bill Domn
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Superconducting Super Collider Laboratory

Physics Research
2550 Beckleymeade Avenue, Suite 123
Dallas TX 75237-3946
(214) 708—6380
Fax: (214)708-0006
Memorandum
To: Tom Murphy
From: Jerry Gunnels
Date: September 23, 1992

Subject: Open Items after September 22 Walk-through of TTR

1. Emergency vent fan needs to remain in operation after the alarm is activated.
Provide fire extinguisher in computer room.

Need verification of analysis for TTR frame and laser experiment gas chamber.
One gas line required labeling.

Provide appropriate signs and marking for exists from TTR room.

Delete two parking spaces west of bottled gas storage room.

Reverify the laser goggles and/or replace as required.

© N S M oA W

Bonding required on laser frame and vent lines at gas bottle storage area. Provide
verification (testing) of bonding including for TTR.

9. Wire fabric guard requested over blower fans in magnet power cabinet.

10.  Fire extinguishers at laser rack are to be relocated.

11.  Pacemaker signs installed on TTR.

12.  High voltage signs to be installed on detector staging frame.

13. Would like to see the log book identified in the SE, and procedures in piace are

being used. This would include approval of the procedures written for the project.
Believe this should be in place before Fred Gilman approves operation.
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Superconducting Super Collider Laboratory
2550 Beckleymeade, Mail Stop 2005

Dallas, Texas 75237-3946

(214) 708-6306

Physics Research Division - GEM ES&H Group

To: Frank Stocker

From: Richard Guthrie ﬁ

Date: October 2, 1992

Re: TTR Hazard Resolution - Specific Tasks of Individuals

The purpose of this letter is to delineate the responsibilities of each of the
individuals involved with the mitigation of identified hazards for the TTR Laboratory.
Enclosed, you will find a copy of the TTR Hazard Tracking forms.

This memo should help to avoid confusion and to ensure that these mitigating tasks
are followed through to completion.

The tasks identified for your action are as follows:

TTR6 Ensure parking spaces are marked off as "NO PARKING." (an FSR
has been submitted)

TTR8 a. Laser Experiment rack needs to be electrically bonded to ground.
b. Electrical and gas rack needs to be electrically bonded to ground.
¢. Adequacy of single point ground for TTR frames, racks, etc. needs
to be verified.

d. Ensure vent lines are bonded electrically to ground.
(an FSAR has been submitted).
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TTR 10
TTR 13

TTR 14

TTR 15

TTR 18

TTR 20
TTR 21

Move fire extinguishers to an accessible location (an FSR has been
submitted).

Ensure all the draft TTR procedures are approved (copies of each
draft procedure is provided).

a. Ensure Houston gas detection (a second Houston gas detection
system is on order) is recalibrated to 20% LEL (Currently, Houston
system is calibrated at less than 10% LEL. This will cause a nuisance
factor...especially when the Houston gas system is connected to the
primary Enmet gas detection system.}

b. Connect Houston gas detectors (both) to same circuit as primary
gas detection system (to shut off all power and turn on emergency
fan) AFTER they have both been recalibrated.

¢. Ensure sach technoiogy has an adequate number of sensors for
the flow of any flammable gases.

d. Ensure each of the gas line cabinets, that have a mixing chamber,
has a gas detector (this can only be done with the arrival of the
second Houston gas detection system).

a. Laser Experiment rack needs to be electrically bonded to ground.
b. Electrical and gas rack needs to be electrically bonded to ground.
¢. Adequacy of single point ground for TTR frames, racks, etc. needs
to be verified.

d. Ensure vent iines are bonded electrically to ground.

{(an FSR has been submitted).

Ensure flammable gas lines has a flexible 3/8" high pressure line and
inert gas lines remain with the 1/4" copper lines from the gas cylinders
to the gas systems.

Ensure smoke detectors are installed (an FSR has been submitted).

Ensure wall penetrations meet NFPA code by sealing opening to gas
pad with fire retardent material (after all anticipated lines have been
installed).

Status and task completion need to be provided to Ed Verminski, who is in charge
of TTR Hazard Tracking.

Your diligent attention to ensuring the proper resoiution to these identified hazards
is greatly appreciated.

Enclosures: TTR Hazard Tracking
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Superconducting Super Collider Laboratory
2550 Beckleymeade, Mail Stop 2005

Dallas, Texas 75237-3946

(214) 708-6306

Physics Research Division - GEM ES&H Group

To: Jim Truitt

From:  Richard Guthrie ’/%

Date: October 2, 1992

Re: TTR Hazard Resolution - Specific Tasks of Individuals

The purpose of this letter is to delineate the responsibilities of each of the
individuals involved with the mitigation of identified hazards for the TTR Laboratory.
Enclosed, you wil! find a copy of the TTR Hazard Tracking forms.

This memo should help to avoid confusion and to ensure that these mitigating taské
are followed through to completion. '

The tasks identified for your action are as follows:

TTR2 Ensure number and location of fire extinguishers meets code. An
additional fire extinguisher is to be added to the computer room and
two of the extinguishers need to be relocated (an FSR has been

submitted).

TTR6 Ensure parking spaces are marked off as "NO PARKING." (an FSR
has been submitted)

TIR7 Ensure goggles are available to all personnel on the Laser
Experiment {goggles are on order).

TTR8 a. Laser Experiment rack needs to be electrically bonded to ground.
b. Electrical and gas rack needs to be electrically bonded to ground.
¢. Adequacy of single point ground for TTR frames, racks, etc. needs
to be verified.

d. Ensure vent lines are bonded electrically to ground.
(an FSR has been submitted).
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TTRS
TTR 10

TTR 11

TTR12

TTR 15

TTR 20
TTR 21

TIR22

Closed.

Move fire extinguishers to an accessible location (an FSR has been
submitted).

Ensure pacemaker signs are installed on all four sides of the TTR
(signs are on order).

Ensure high voltage signs are prominently and securely installed on
any technoiogy in the staging area (signs are on order).

a. Laser Experiment rack needs toc be electrically bonded to ground.
b. Electrical and gas rack needs to be electrically bonded to ground.
c. Adeguacy of single point ground for TTR frames, racks, etc. needs

to be verified.
d. Ensure vent lines are bonded electrically to ground.

(an FSR has been submitted).
Ensure smoke detectors are installed (an FSR has been submitted).

Ensure wall penetrations meet NFPA code by sealing opening to gas
pad with fire retardent material (after all anticipated lines have been
installed).

Perform a sound level survey of the TTR Laboratory with the air
conditioners in operation (request for assistance from Mary Keen has
been submitted).

Status and task completion need to be provided to Ed Verminski, who is in charge
of TTR Hazard Tracking.

Your diligent attention to ensuring the proper resolution to these identified hazards
is greatly appreciated.

Enclosures: TTR Hazard Tracking

141



Superconducting Super Collider Laboratory
2550 Beckleymeade, Mail Stop 2005

Dallas, Texas 75237-3946

(214) 708-6306

Physics Research Division - GEM ES&H Group

To: Mary Keen

From: Richard Guthrieg

Date: October 2, 1892

Re: TTR Hazard Resolution - Specific Tasks of Individuals

The purpose of this letter is to delineate the responsibilities of each of the
individuals involved with the mitigation of identified hazards for the TTR Laboratory.
Enclosed, you will find a copy of the TTR Hazard Tracking forms.

This memo should help to avoid confusion and to ensure that these mitigating tasks
are followed through to completion.

The tasks identified for your action are as follows:

TTR 22 Perform a sound level survey of the TTR Laboratory with the air
conditioners in operation (request for assistance from Mary Keen has
been submitted).

Status and task completion need to be provided to Ed Verminski, who is in charge
of TTR Hazard Tracking.

Your diligent attention to ensuring the proper resolution to these identified hazards
is greatly appreciated.

Enclosures: TTR Hazard Tracking
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Superconducting Super Collider Laboratory
2550 Beckleymeade, Mail Stop 2005

Dallas, Texas 75237-3946

(214) 708-6306

Physics Research Division - GEM ES&H Group

To: Cas Milner
—
From: Richard Guthrie %
Date: October 2, 1992
Re: TTR Hazard Resoiution - Specific Tasks of Individuals

The purpose of this letter is to delineate the responsibilities of each of the
individuals involved with the mitigation of identified hazards for the TTR Laboratory.
Enclosed, you will find a copy of the TTR Hazard Tracking forms.

This memo should help to avoid confusion and to ensure that these mitigating tasks
are followed through to completion.

The tasks identified for your action are as follows:

TTR 14 a. Ensure Houston gas detection (a second Houston gas detection
system is on order) is recalibrated to 20% LEL (Currently, Houston
system is calibrated at less than 10% LEL. This will cause a nuisance
factor...especially when the Houston gas system is connected to the
primary Enmet gas detection system.)

b. Connect Houston gas dstectors {both) to same circuit as primary
gas detection system (to shut off all power and turn on emergency
fan) AFTER they have both been recalibrated.

c. Ensure each technology has an adequate number of sensors for
the flow of any flammable gases.

d. Ensure each of the gas line cabinets, that have a mixing chamber,
has a gas detector (this can only be done with the arrival of the
second Houston gas detection system).

Status and task completion need to be provided to Ed Verminski, who is in charge
of TTR Hazard Tracking.

Your diligent attention to ensuring the proper resolution to these identified hazards
is greatly appreciated.

Enclosures: TTR Hazard Tracking
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Superconducting Super Collider Laboratory
2550 Beckleymeade, Mail Stop 2005

Dallas, Texas 75237-3946

(214) 708-6306

Physics Research Division - GEM ES&H Group

To: Ed Verminski

From: Richard Guthrie %

Date: October 2, 1892

Re: TTR Hazard Resolution - Specific Tasks of Individuals

The purpose of this letter is to delineate the responsibilities of each of the
individuals involved with the mitigation of identified hazards for the TTR Laboratory.
Enclosed, you will find a copy of the TTR Hazard Tracking forms.

This meme should help to avoid confusion and to ensure that these mitigating tasks
are followed through to completion.

The tasks identified for your action are as follows:

TTR2 Ensure number and location of fire extinguishers meets code. An
additional fire extinguisher is to be added to the computer room and
two of the extinguishers need to be relocated (an FSR has been
submitted).

TIRS Ensure exit signs showing a proper egress from the east side of the
TTR Laboratory are installed (an FSR has been submitted).

TTR 11 Ensure pacemaker signs are instalied on all four sides of the TTR
(signs are on order).

TTR 12 Ensure high voltage signs are prominently and securely installed on
any technoiogy in the staging area (signs are on order).

TTR 13 Ensure all the draft TTR procedures are approved (copies of each
draft procedure is provided).
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TTR 14

TTR 16

TTR17

TTR 18
TTR20

a. Ensure Houston gas detection (a second Houston gas detection
system is on order) is recalibrated to 20% LEL (Currently, Houston
system is calibrated at less than 10% LEL. This will cause a nuisance
factor...especially when the Houston gas system is connected to the
primary Enmet gas detection system.)

b. Connect Houston gas detectors (both) to same circuit as primary
gas detection system (to shut off all power and turn on emergency
tan) AFTER they have both been recalibrated.

c. Ensure each technology has an adequate number of sensors for
the flow of any flammable gases.

d. Ensure each of the gas line cabinets, that have a mixing chamber,
has a gas detector (this can only be done with the arrival of the
second Houston gas detection system).

a. Ensure emergency procedures includes guidance to security as to
what actions are to be done during non-working hours should an
alarm activate.

b. Ensure all the draft TTR procedures have approval.

Ensure there is documentation and authority to release gases into the
atmosphere.

Ensure evacuation routes are accurate and posted as appropriate.

Ensure smoke detectors are installed (an FSR has been submitted).

Status and task completion for all TTR hazards have been referred tc you.

Enclosures: TTR Hazard Tracking

GEM-TN-92-152, TTR Emergency Procedures

GEM-TN-92-153, TTR Start Up Procedure for Test Chambers

GEM-TN-92-154, TTR Purging Procedure for Test Chambers

GEM-TN-92-155, TTR Leak Check Procedure for Test Chambers

GEM-TN-92-156, Laser Operation Procedures for the TTR

GEM-TN-92-157, TTR Maintenance Procedures

GEM-TN-92-158, Gas Emission Tracking Procedures for the Texas
Test Rig Laboratory

GEM-TN-92-159, TTR Shut Down Procedure for Test Chambers

GEM-TN-92-160, TTR Change Over Procedure for Test Chambers
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Superconducting Super Collider Laboratory
2550 Beckleymeade, Mail Stop 2005

Dallas, Texas 75237-3946

(214) 708-6306

i ST
A ! :l\\& 4]

Physics Research Division - GEM ES&H Group

To: Ed Verminski

From: - Richard Guthrie %

Date: Qctober 2, 1892

Re: Texas Test Rig (TTR) Hazard Tracking

The TTR Laboratory has successfully passed the safety readiness review. Tom
Murphy is currently drafting a letter to this effect. The TTR Safety Evaiuation (SE)
will then be given to Gena Mitselmakher and Fred Gilman for their signatures.

Per SSC Laboratory Practice DMP-000003, Rev. A, Hazard Reporting, Hazard
Tracking, and Risk Resolution, it is the responsibility of the Division Safety Lead to
provide hazard tracking within an SE. It is also his responsibility to provide tracking
to any hazards identified after the SE is approved.

Within the scope and intent of DMP-000003, | am enclosing a hard copy and a
software file copy of the 22 TTR hazards that were not resolved during the
readiness review. Thera were no "Show Stoppers” identified by the team. Several
of the hazards have already been mitigated; others will be resolved shortly.

The tracking form provided details what work needs to be accomplished. | have
also identified the person who should be responsible for assuring the task(s) has
been completed. Specific tasks that remain for the mitigation of each identified
hazard is provided.

Work has been initiated on each of these hazard mitigating actions. All responsible
parties have been informed as to their role in closing out these open hazards.

Attachments: TTR Safety Evaluation, GEM-TN-92-151
TTR Laboratory SE Supporting Documents, # TBD
TTR Hazard Tracking (hard copy and software copy)
5 ea. - TTR Hazard Resolution - Specific Tasks of Individuals
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