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Introduction

The National Aeronautics and Space AdministratiASA) Independent Assessment Team report confooms t
the requirements stated in 5 U.S.C.81213(d) peMidne 19, 2009 U.S. Office of Special Counsel's GSIg No.
DI-09-1621 memoranduto Mr. Christopher Scolese, Acting Administratohi§report consists of four
sections:

Section 1.0: Executive Summary-The Executive Summary provides the backgroundhitating the
Independent Assessment (lA), the IA Team structhejnvestigative process, and the investigatisults.

Section 2.0: Investigation Details and ResuksThis section addresses the IA Team’s assessméme BFASA
Goddard Space Flight Center’'s (GSFC's) actiongéponse to Mr. Bassey Udofot’s technical conceuning
his employment at GSFC; the IA Team’s responsertoMofot’'s concerns as stated in the Office ofcde
Counsel's (OSC) letter; and Mr. Udofot’s additionadjuest to evaluate the use of tap water duriaditial rinse
operationMr. Udofot confirmed on June 17, 2009 that the |IA Bam’s list of areas to assess completely
covered his technical concernsThe results of the IA Team'’s list of areas tceassare documented in Section
2.2.2 of this report.

Section 3.0: Supporting Documentatior-Corroborativematerials listed as attachments referenced ingpert
are included in Section 3.0 (e.g., OSC letter, dspand reports).

Section 4.0: Acronyms—A list of acronyms (and their definitions) usedaighout the report is provided in this
section.
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1.0 Executive Summary

In a letter dated May 19, 2009, the Acting SpeCialinsel, U.S Office of Special Counsel (OSC) retpeethat
the National Aeronautics and Space AdministratidA$A) conduct an investigation into a “whistleblavge
disclosure that officials at the NASA Goddard Spelight Center (GSFC), Greenbelt, Maryland, areagmg in
conduct which may constitute a violation of a lauwe, or regulation and a substantial and speddieger to
public health and safety.”

Mr. Bassey Udofot, a former employee at the GSHEged that he witnessed “practices that placedeyeps
in danger of exposure to hazardous chemicals amgicmised the quality and safety of the producis tife
Plating Group handled.” Pursuant to 5 U.S.C. 1218(cl (g), NASA chartered an independent assesss®mt
to look into Mr. Udofot's allegations. As a resaftthis investigation, the Independent Assessri@&)tTeam
concluded that there wa® violation of law, rule, or regulation and that Mr. Udofot’s allegations that
operating practices placed employees in danger armbmpromised the quality and safety of the products
were not founded and did not constitute a substardl and specific danger to public health or safety
However, the investigation revealed that there evasnon-compliance with documentation procedurefosi
in the work instructions. Specifically, the teanurid that the GSFC electroplating laboratory diddatument in
writing the final test results of the gold platiagd nickel strike plating thickness, as expresselibUdofot in
the OSC letter (Attachment 1. OSC Letter). Theiptpprocess was developed in accordance with the
International Organization for Standardization (J001 (Quality Management System). According toS¥A
Policy Directive 1280.1 (NASA Management Systemid39] ISO 9001 is a type of management system. The
management system provides a structure whereby NZs®Aneasure how effectively it is performing itission
and meeting its objectives; focus on where impramnare needed; and ensure that value is deliteitg
customers.

Despite this non-compliance, there was no riskéofinal product or any risk to employees. As altesf this
investigation, the 1A Team has prepared a numbesadmmendations for GSFC to implement and is riefgr

this report to the Administrator for his review

1.1 Background: Mr. Udofot's Concerns

Mr. Udofot was employed at GSFC from March—Decen2®)8. He was the Aerospace Engineer Group Leader
at GSFC’s Advanced Manufacturing Branch Platinguprdrhe Plating Group conducts its activities ilFFGS
Electroplating Facility in Building 5 (Plating Lab)

Mr. Udofot raised concerns to OSC in the followtag technical areas: Industrial Hygiene (IH) anca(@y
Assurance (QA). With respect to IH, Mr. Udofot edswo specific areas of concern. The first areeootern
pertained to employee exposure to acid mists, dganiand heavy metals, specifically hexavalentrahnm,
through inhalation while working at the electropigttanks and during the use of shop air for pdngeng. The
second area of concern pertained to employee esggBuheavy metals and acids through skin exposghite
working at the electroplating tanks and duringube of shop air to dry parts.

With respect to QA, Mr. Udofot alleged that therergvproblems with maintenance of the plating tankke
GSFC Plating Lab that could compromise the qualitgt safety of the Plating Group product. Duringlthe
Team'’s interview with Mr. Udofot, he made clear bisicerns relating to the final product were mainly
associated with the way the rinse tanks were bmiagaged.

1.2 Background: Independent Assessment Team Aciiies

1-1
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Since GSFC had already conducted an investigattonMr. Udofot’s concerns in 2008, NASA decided to
charter an independent assessment team to revibassrss GSFC'’s data and to focus on Mr. Udofotiserns
as documented in the OSC letter. A principal objeadf this investigation was to determine whetkier

Udofot’s allegations that the plating operationsarged any hazard to the workforce or produced pjaled
product not conforming to the customer’s specifarabccurredIf any concerns expressed by Mr. Udofot in the
OSC letter could be validated or any other techrsagety or quality concerns emerged during thesgtigation,
the IA Team was to recommend the appropriate coveeaction to GSFC’s management.

On June 4, 2009, NASA Headquarters chartered thEebin. After reviewing the allegations raised by
Mr.Udofot, the IA Team determined the need for dietbassessments in the areas of IH, QA, and the
electroplating process to assure the safety oflpeopl equipment as well as the quality charactiesisf the
products to be plated. The IA Team also determihatithe IH and the QA experts on the team woubtdihghly
address the electroplating process concerns asfithe team'’s investigative work.

The IA Team members and their functions or areaxpértise are as follows:

- 1A Team Lead—Cheevon (Mi-Mi) B. Lau, Director of diis and Assessments at the NASA Safety
Center (NSC) located in Cleveland, OH

— Industrial Hygiene (IH)—Angela Windau, Certifieddustrial Hygienist (IH) responsible for the
Occupational Safety and Health Program in the NABé&nn Research Center's (GRC’s)
Manufacturing Facility located in Cleveland, OH

— Electroplating Process—Steven B. Hudson, Metallatévials Engineering Team Lead at the NASA
Marshall Space Flight Center (MSFC) located in ISuitie, AL

— Quality Assurance (QA)—James (Brian) Jackson, Qualudit Program Manager for Safety and
Mission Assurance (S&MA) requirements at the NS¢ated in Cleveland, OH

In June 2009, the IA Team conducted four telecemiees with the appropriate GSFC personnel to asltines
following matters:

— |A Team structure

— GSFC'’s points of contact (POCs) for the independssessment
— GSFC's timeline of technical events regarding Mdotbt's tenure
— GSFC’'s documented actions regarding Mr. Udofotisceons

— Technical information needed to assess the safigtyjaality of the electroplating process and
operation

— Personnel to be interviewed during the 1A Team&pkd site visit to GSFC the week of June 22,
2009

In accordance with the OSC letter, the 1A Team weagiired to interview Mr. Udofot as part of the éstigation.
On approximately June 12, 2009, NASA Senior Attgr8eari R. Feinberg provided Mr. Udofot with the
following information that would be referenced agihis teleconference with the IA Team:

- OSC’s May 19, 20009 letter to Mr. Christopher Scelescting Administrator for NASA (Attachment
1: OSC Letter)

— GSFC's Building 5 Plating Lab Facility Drawing (Atthment 2: Facility Drawing)
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— GSFC’s November 2008 Follow-Up Survey of the P@roup (Code 547.5) (Attachment 3: 2008
Follow-Up Survey of the Plating Group)

On June 15, 2009, Mr. Udofot notified Ms. Feinbbyge-mail of his agreement with the entire consdtributed
to him in the OSC letter.

On June 17, 2009, the IA Team held a teleconferantteMr. Udofot. The IA Team Lead explained thepose

of the teleconference was to reconfirm the 1A Teamiderstanding of the practices Mr. Udofot beliklie
witnessed and his concerns as documented in thel&@®€ The results from the teleconference comdil the

IA Team'’s understandingf Mr. Udofot’s concerns as stated in the OSC teftbroughout the teleconference, the
IA Team asked Mr. Udofot if he agreed with the |1Aam’s statements about its understanding of hisezos,

and in every instance, he confirmed that the |ArTesstatements were correct. The IA Team Lead adked

Mr. Udofot if the team completely covered his camseas stated in the OSC’s May 19, 2009 lettercaidirmed
that the IA Team did, but he also requested tha teareview the use of tap water during the finade

operation, which was not specifically addresseithénOSC letter. The IA Team agreed to review thasten.

On June 22, 2009, the IA Team traveled to GSFCcanducted a series of interviews. (See Attachmel# 4
Team Interview List for the interviewees and scHedguApproximately 25 people were interviewed from
June 22-24, 2009 and July 1, 2009. In generalAffeam conducted each interview in a private roith
only the interviewee and the IA Team members ienatance.

The IA Team thoroughly investigated each of Mr. tddg specific technical concerns. The detailediltssare
documented in Section 2.0 Investigation Details Radults of this report.

Based on the IA Team’s review and assessment aslks the 1A Teanfound no violations of law, rule, or
regulation based on Mr. Udofot's allegations. The IA teamrfdthat the concerns Mr. Udofot raisdid not
present a substantial or specific danger to publibealth and safety.

The IA Team did confirm and identifgn 1ISO 9001 requirement non-compliance to documerffinal test
results with regard to gold plating nickel strike fdating thickness.The non-compliance on the thickness
constitutes low risk to the form and fit of the plaed part. A functional test is performed on the plaed part
to validate it meets the requirements(See Section 2.2.2.2.3 Certification Documentatwrthe details.) The
IA Team provided GSFC with some specific recomménda for electroplating process improvements, Whic
are included in Section 2.2.2.2.3.

The worker exposure and process controls, safetyhaalth support, and procedures used in the GSFH@&tsg
Lab are appropriate and comprehensive. For thérefgating process and QA, the GSFC'’s Plating Ligjears
to be satisfactory. The Plating Lab is very clead maintained in good condition. Even so, the le&ds to
update its documentation used to define the platatiglation requirements of the plated prodirctaddition, the
QA function for the lab needs to define and impletrtbe proper methodology to certify that the pigti
requirements are met.
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2.0 Investigation Details and Results

2.1 Goddard Space Flight Center's Timeline of Eves

October 2009

At the |A Team’s request, GSFC generated a timalirevents pertinent to Mr. Udofot’s technical cents and
any actions GSFC took in response to those conpeimsto the IA Team's review. GSFC’s provided ¢iime is

addressed in Section 2.2 Independent Assessmemt. Téw IA Team’s independent review of GSFC actisns

documented specifically after each timeline entry.

The following is the list of GSFC employees refeexhin the timeline and their functions:

Name Title Organization Major Function
Adams, C. Sr. Plating Lab Technician Code 547, Served as Plating Lab Group Lead before retiring from
Bastion Civil Service and before Mr. Udofot became Group
Lead
Bidnick, T., Dr. Medical Director Code 250 Administer Center Occupational Medicine program
Bien, C. Industrial Hygienist Code 250 Provide Industrial Hygiene contract support
Blount, G. Asst. Director for Eng. Support Code 500 Served as Plating Lab Supervisor when Mr. Udofot
(former Branch Head for the worked for GSFC
Advanced Manufacturing Branch)
Bolt, R. Systems Safety Engineer Code 321 Provide System Safety support for flight programs and
the Center
Cody, R. Astrophysicist Code 691 Serve as Chemical Safety Committee Chairperson
Dalhoff, J. Industrial Hygienist Code 250 Perform Industrial Hygiene functions for the Center
Deza, R. Industrial Hygienist Code 250 Serve as Lead, Industrial Hygiene contract support
Hall, J. Ashley Labs representative — Employed by Ashley Labs
Harvey, K. Acting Group Lead, Plating Lab Code 547 Served as Lab Technician during the time Mr. Udofot
was the Group Lead
Hidrobo, G. Mechanical Technician Code 541 Assigned to (and co-located with) the Sample Analysis
(formerly, in Code 547) at Mars (SAM) project while a member of Code 547
Hunt, C. Plating Lab Technician Code 547 Provide technician support in the Plating Lab
Joy, P. Materials Engineer Code 541 (retired) Perform process engineering functions
Loughlin, J. Branch Head for the Advanced Code 547 Serve as Branch Head after G. Blount
Manufacturing Branch
Mitchell, J. Aerospace Engineering Code 547 Perform process engineering functions
Technician
Mooney, T. Member and Certified AESF American Assist as electroplating and metal finishing resource
Instructor, Professional Engineer | Electroplaters and
and Author Surface Finishers
Society (AESF)
Scofield, M. Safety Manager Code 500 Oversee Safety for the Directorate
Simonds, S. Associate Branch Head Code 547 Served as Associate Branch Head when Mr. Udofot
(retired) was hired
Taylor, J. Ashley Labs representative — Employed by Ashley Labs
White, B. Plating Lab Technician Code 547, Jackson & Perform facility maintenance and technician duties in
Tull, Inc. Plating Lab
White, L. Plating Lab Technician Code 547, Jackson & Perform facility maintenance in Plating Lab
Tull, Inc.
Wolfe, J. Plating Lab Technician Code 547 Perform lab technician duties in Plating Lab

2-1
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2.2 Independent Assessment Team
221 Goddard Space Flight Center Site Visit—Respse to Timeline of Events

The IA Team conducted interviews, toured the Baddb Plating Lab, and oversaw the independentataie of
air and water samples on June 22—-24, 2009 and®3uR009.

The air and water sampling conducted by GSFC 8201 the ones conducted by the IA Team in Jundalyd
2009 are analogous. The IA team sought to repliteteonditions that were existent at the time of Wtofot's
water sampling. During the air sample collectiodume and July 2009, sample parts or test plates we
intermittently processed. All process tanks wergnatoperational temperature and their respective
agitation/ventilation systems were functioning. Stondition maximized the process tank aerosolrgéioe;
therefore, the conservative air contaminant comagaoh measurements were obtained. GSFC IHs prsliou
performed their air sampling under the same camulitias those that existed when Mr. Udofot firstadihis
concerns in 2008. Both the IA Team IH and GSFC's jiidrformed area air sampling to collect worse case
concentrations. In addition, GSFC IHs performedgpeal air monitoring.

No parts were processed while the water samples @a@lected. This inactivity was not a concern sitie
Plating Lab personnel and management had previstedigd low throughput and periods of inactivityevene
norm. Therefore, the collected water samples reptdgpical Plating Lab operating conditions. Tlaeynot
necessarily encompass operational extremes. Inibstinces (June 22-24, 2009 and July 23, 2008 Rlditing
Lab conditions were similar to those during the GSFsampling in 2008. Mr. Udofot collected and stbivater
samples for analysis rather than allowing commetaiapersonnel to do so. Moreover, the sampleg wet
provided to the laboratory until more than a maaftier they were collected. Consequently, the iritygf Mr.
Udofot’'s samples may have been compromised andeftre, the data from the September 12, 2008 rdymrt
Ashley Labs are suspect. (See the July 23, 20Gditimentry.)

The IA Team provides additional informatidé\(Team sections) to GSFC'’s timeline of events.

GSFC Timeline of Events

March 3, 2008 Mr. Udofot is hired at GSFC.

April 8, 2008 Mr. Udofot and others observe a “whitist cloud” in the Plating Lab facility at
approximately 4:30 p.m. EST. Mr. Udofot and othanes instrumental in leading an
evacuation of the building as a safety precaufidm follow-up investigation determined
that the white cloud was water vapor generated flayidy building humidification
system. Mr. Udofot and others received public redtian/award for their safety
response from GSFC’s Deputy Center Director.

IA Team: Refer to Attachment 5: “White Cloud Mist” IncideReport

July 23, 2008 Mr. Udofot collected rinse water skafor analysis. (See Attachment 6a: IA—Water
Sample Report July 23, 2008). It is not clear fiwhat tanks the samples were taken.
Ashley Labs picked up the samples for analysis ogust 26, 2008. The following is
consistent with a conversation between Ms. Mel&uefield (Code 500 Safety Manager)
and Mr. Josh Taylor (Ashley Labs): Ms. Jane Hafil{ley Labs) handled the samples
for Mr. Udofot. Mr. Taylor indicated Ms. Hall ha@éweral conversations with Mr. Udofot
about the samples he had requested, indicatingtiuest did not make much sense to
them (Ashley Labs). Mr. Taylor overheard Ms. Hallihg Mr. Udofot that he needed
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more than one water sample for the various typemalyses that he had requested
(chloride, cyanide, chromium, and pH) and thatehgere concerns with the manner
used to collect and store the samples. Ms. Hafjddghe "samples" in as solutions since
they were not properly handled as samples.

The samples were not handled or preserved to etfsirantegrity prior to the analysis.
This was the concermNote: Samples obtained on July @3d August 18 were picked up
on August 26.

Ashley Labs did an original analysis on the sohdiand sent the report to Mr. Udofot on
September 12, 2008. Sometime later, Mr. Udofoedadind asked that chloride be added
to the analysis list. Ashley Lalpgrsonnel do not recall the date of this request, b
indicated the samples were still in possessioretti@ome chemicals, such as cyanide,
will decay over time.

When Ms. Scofield asked about the pH level of tiat®ns that the laboratory assayed,
Mr. Taylor indicated that the pH levels (3.3, 4ahd 4.9) were less acidic than a
carbonated soda such as Coca Cola.

IA Team: Based on this information, the IA Team conduetedther independent water
sampling on June 24, 2009 (see Attachment 6b: IA-teWaample Report June 24, 2009
for results) and July 23, 2009 (see Attachment®e:Water Sample Report July 23,
2009 for results). The sampling was funded by tB&€Nnd sent to Water Testing
Laboratories of Maryland, Inc. The results weret sirectly to the IA TeamNote: A
different lab was used to ensure the independeint® desting.

On June 24, 2009, four rinse tanks, two cold aralftaal hot rinses, were sampled for
conductivity and pH testing. Three of the four dxted conductivities below the lab’s
detection limit, 10 umhos/cm, and pH'’s ranging fréré to 4.9. The deoxidizer cold
rinse tank, A5, had a reported conductivity of 296hos/cm and the lowest pH, 3.1.
Although the latter conductivity is significantlgrger than the former, it is still well
within industry practice. More important, the hiptdl rinse tanks’ conductivities are
excellent. (Very low conductivity allows little chee for salts to form on the part's
surface during drying.) The pH values are lowentitkeal, 6 to 8, but not a reason for
concern. Typically, GSFC Plating Lab personneldalicold immersion rinses with spray
rinses. This practice serves two purposes: It levilee part’s surface fluid conductivity;
and, it neutralizes the surface’s pH, thus miningzZidrag out.” (Drag out is defined as
any process whereby fluid from one process taitkaigvertently transferred to another
process tank by the part being processed.) Sincenlabrinse tanks are the last tanks
utilized in processing, drag out from these taksat an issue. Finally, parts are exposed
to the hot final rinses for a short time. For mostals, this combination of pH and very
low oxidizing power is not a concern; that isJditor no chemical reaction occurs. (For
aluminum parts, pH less than the ideal targettof  can actually be beneficial since
aluminum’s minimum solubility occurs at pH 5.)

While reviewing the pH and conductivity data notadoncern was raised that the very
low water sample conductivities might interferelwiWater Testing Laboratories of
Maryland, Inc.’s test methodology, resulting indnarate pH measurements.
Consequently, Water Testing Laboratories of MargJdnc. sampled the same tanks on
July 23, 2009 to repeat the pH and conductivitsirigs Prior to the pH measurement, a
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August 2, 2008

September 16, 2008

supporting electrolyte was added to the sampleis. Standard practice ensures
conductivity is high enough to prevent pH electrpgection potentials from adversely
affecting the pH measurement. Test data showedA&nkgain, had the lowest pH and
highest conductivity of the four tanks tested, 4458 30 pmhos/cm, respectively. The
other three tanks exhibited conductivities at tetedtion limit, 10 pmhos/cm, and pH’s
ranging from 6 to 7.2. Comparison with previous phing test data (June 24, 2009)
showed all tanks except A5 had essentially the samductivities and more neutral
pH's.

Although tank A5 values differed substantially froime initial to the final IA Team
sample, both samples exhibited conductivities atfid pvithin reasonable operational
limits.

In summary, GSFC'’s Plating Lab does not attemptteere to a specific water quality
standard; however, all observed sample test ddieaite the lab meets the generally
accepted surface finishing industry practices. (&&mchment 10: Ted Mooney E-mail
on Final Rinse Tank Composition.)

Garcia Blount (Plating Lab Supemvisben Mr. Udofot worked at GSFC) authorizes
Mr. Udofot to initiate an investigation of sprayytrg plated parts on the same day Mr.
Udofot raised the concern to him.

IA Team: Mr. Blount provided the following information dag the interview with the
IA Team:

“Once Mr. Udofot informed me [Mr. Blount] of whae perceived to be an issue with
the Iridite rinse tank, | responded by asking hinmivestigate the issue further, document
the findings, and we would discuss and assessrtiimds at a later date. A day or so
later, | was in the Electroplating Lab [Plating l.aimd asked Ben White (Plating Lab
Technician) to show me what he thought Mr. Udofotiscern was with the Iridite rinse
tanks. He explained and demonstrated Mr. Udofatigern by dipping a sample witness
plate in the two rinse tanks and blowing it offlwén air hose. He also explained, in his
opinion, why he felt they did not need to purchasg “conductivity probes.” He stated
they run clean water to the Iridite rinse tankthie mornings and evenings for
approximately thirty minutes each. By doing thisféleit was not necessary to have the
conductivity probes active or even in use. Nevées® | supported Mr. Udofot and
allowed him to investigate his concerns. | did learn until much later that Mr. Udofot
asked the Applied Engineering and Technology Diexte (AETD) Safety Manager
(Melonie Scofield) to head or conduct the invedtaya ”

Refer to September 18, 2008 for Ms. Scofield’s oesp.

Close Call incident (see Attachim: Close Call Report—De-lonization Tank Burst
Incident) occurred with the water treatment sysigathin the Plating Shop (Building 5).
The incident occurred when the reverse osmosisopoof the system was switched from
automatic mode to manual mode. This caused pregsbrgld in the line and resulted in
the bursting of a de-ionized (DI) tank and the knag of another tank. There was no
damage done to the surrounding equipment (otherttteaDI tanks), nor were there any
personnel injuries.
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September 17. 2008

IA Team: The following is stated in Attachment 7: Close G&diport—De-lonization
Tank Burst Incident:

“Two employees went over to the RO (reverse osmegistem in the Electroplating Lab
[Plating Lab] and turned the RO system from aut@acrmabde to manual mode. About
one minute later pressure released around thedeylimeads. Shortly thereafter one
cylinder burst and another cracked. The systemtieasimmediately turned off. There
was about a 4-inch hole in the one that burst,aasighall amount of resin came out.”

ThelA Team asked Jim Loughlin to identify the two employeds.identified Mr.
Udofot and Larry White.

Also, the Close Call report states this:
“Causal Factor: Lack of knowledge on system dédsjggration by lab personnel.

Interviews with several members of the Electroplgtiab staff reflected limited
understanding of the RO/DI [reverse osmosis/dezation] water treatment system
operation. System operation and maintenance aegateld to an offsite service
contractor. Documentation and training on theesysis lacking. Generally the system
functions in a “hands-off” mode. While poor engirieg is the root cause for the tank
failure, operating the system in “manual” modeddoed over pressurization of the
system. Based on interviews, the operator lackibdifiderstanding of the system design
and impact of the mode change.”

ThelA Team asked Jim Loughlin to identify the operator. Hentified Mr. Udofot.

Mr. Udofot sends e-mail titl€dstomer Complains” to Larry White (Plating Lab
Technician), Ben White, John Wolfe (Plating Lab fAician), Katrina Harvey
(currently, Acting Group Lead, Plating Lab), anda@te Adams (Senior Plating Lab
Technician), with copies to Mr. Blount and Ms. Sefaf. The bottom of the e-mail
indicated that the complaints constituted a sadfstye.

E-mail (addendum) from Mr. Udofot included custeroemplaints: “The Customer was
pleased with the outward appearance of the plaiegbonent but soon found the product
corroded and not fit for the intended critical apgtion.”

IA Team: Mr. Udofot’'s e-mail appears on the following page
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From: "Udofot, Bassey J. (GSFC-547.0)" <Bassey.J.Udofot@nasa.gov>

Date: Wed, 17 Sep 2008 11:12:01 -0500

To: "White, Larry A. (GSFC-551.0)" <larry.a.white@nasa.gov>, "White, Benjamine J. (GSFC-540.0)[J+T]"
<benjamine.j.white@nasa.gov>, "Adams, Charles S. (GSFC-547.0)[BTI]" <charles.s.adams@nasa.gov>, "Wolfe, John E.
(GSFC-547.0)" <john.e.wolfe@nasa.gov>, "Harvey, Katrina F. (GSFC-547.0)" <katrina.f.harvey@nasa.gov>

Cc: "Blount, Garcia J. (GSFC-547.0)" <garcia.j.blount@nasa.gov>, "Scofield, Melonie E. (GSFC-500.0)"
<melonie.e.scofield@nasa.qgov>

Conversation: Customer Complains

Subject: Customer Complains

Dear Plating Group,

Addendum on Customer Complains

Good morning,
| am sorry to bear this bad news in spite of all the good works done here by the group.
At about 10 AM yesterday (9/16/08), | received two Customers in my office. A complains was made to me in regard product
quality we plated for the Customer.
The Customer was pleased with the outward appearance of the plated component but soon found the product corroded not
fit for the intended critical application.
Similarly, in the about the month of April 2008 at our usual 9 am ( Planner’s) meeting, Mr. Stephen Simonds, informed
every one in the meeting that a Customer negatively complained about our poor plating quality. | was made aware that there
are many other dissatisfy Customers with similar complaint and | have encouraged these incidences to be reported and on
time so we could service them better in the future.
As per my concern remarks last week, possibility exists to co-deposit interstitial organic elements ( chlorides, fluorides, H+ ,
hydrides and etc) with the actual metal films on component, if the final product was poorly rinsed.
A finished product may appear impressive on the exterior lusture but the hidden corrosive inclusion in the deposits is usually
one of the causes of failures.

In addition to the above, | like to mention that the final neutral de- ionized rinse water samples sent to the external
laboratory for analysis is in.
It shows that the 3 hot final de-ionized rinse water from bath in the plating lines “N and “ B” contains total dissolved

d cyanide ions at (0.06mg/l), toxic level, each,
d hexa-chromic ions at less than 0.5 mg/l toxic level, respectively

*  The final hot rinse neutral water taken from the tanks at different times/days are found to be pH 3.3, 4.1, and 4.9,
respectively.

. The result of chloride and fluoride corrosive ions is yet to be analyzed for concentration.

These are some of the reasons | have showed concerns that the wet toxic fluids on parts be
blown dry in a hood and not in an open air as currently practiced. Recent plans encouraged
by Mr. Garcia to improve our plating process approaches would greatly improve the quality of
NASA space components, our exposed health and environmental safety.

Let's be proactive and continue to improve our plating processes for our Customers
satisfaction.

Thank you every one and keep the good work.

Bassey Udofot
(Engineer Group Leader)
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September 18, 2008

September 24, 2008

Using Mr. Udofot’s input, the IA Team intervieweuktcustomer Mr. Greg Hidrobo
(Mechanical Technician assigned to and co-locatiéd tive SAM project while a
member of Code 547). Mr. Hidrobo explained the @adsr his visit to the Plating Lab:

“The nature of my visit to the Plating Lab was tvé diagnostics/corrective action taken
on a previously plated flight project. Mr. Udofotioduced himself to me as the Code
547 Plating Lab group leader on the same day twaslbringing the (SAM project)
bellows to Charlie Adams for inspection/correctaation (the bellows manifested some
green substance in the plated area). (These befladbeen initially plated
approximately 3 weeks earlier, awaiting furthergassing (brazing by Dr. Yuri Flom in
Code 541). In the interim, they had been storedpped in (SAM Project Contamination
approved) UHV [Ultra-High Vacuum] foil, inside aa@red stainless steel container
(SAM Project Contamination approved), inside a rabwithin a controlled environment
in Building 33).”

Note Mr. Hidrobo picked up these same bellows lgfEney were stripped and re-
plated).

See Section 2.2.2.2.2 Rinse Water Quality, Con2exnd Section 2.2.2.2.4 Customers
and Goddard Space Flight Center Plating Lab Pesd@omplaints, Concern 1 for more
details.

Mr. Udofot verbally informs Idsofield of his safety concerns with air-dryingtsan
the Plating Lab.

IA Team: Regarding Mr. Udofot’'s concerns about air-dryihg parts in the Plating Lab,
Ms. Scofield provided the following response:

“While investigating the employee’s complaint abpassible exposure to chemicals
when blow-drying parts in the Plating Lab, | [M&dHeld] had Ben White demonstrate
exactly how the process was done. Mr. White toe&rap piece of metal and simulated
the plating process, going through the dip ancermecess, including blow-drying.
What he showed me, was once they finished witththevater rinse, they walked from
one plating line to a designated area where thdyahaair line set up and blew off the
part. The process of blow drying was not aimechgbae, but mostly down at the floor.”

Note from the IA Team: Since the final rinse is heated, the part drie§own once it
is removed. There should not be much water remdueitig the blow-dry process. Both
GSFC IH and the IA Team IH conducted air samplegjd to verify the chemicals to
which the employees in the Plating Lab could beosgd. The data points from the air
samples show that exposure to the employees isvlibbbdetection limits or orders of
magnitude below the legal permissible exposurediniSee Section 2.2.2.1.2 Exposure
to Airborne Contaminants in the Electroplating Ro@oncern 2.)

The GSFC cross-directorate riezgts with the Plating Lab personnel to start an
investigation of the safety issue raised by Mr. fdti¢e-mail: Scofield, September, 25,
2008; see Attachment 8a: Possible Employee Expddare(e-mail)—a summarization
of the meeting and proposed investigation plan).

GSFC Team convened to investigate the complairgmileonsisted of Garcia
Blount/547, Richard Bolt/321 (Systems Safety Engirgupporting flight projects), Pilar
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September 25, 2008

Joy/541 (Materials Engineer), Jeff Dalhoff/250 (IIRoy Deza/250 (Lead IH support
contractor), Regina Cody/691 (Chemical Safety CoemiChairperson), and Melonie
Scofield/500 (AETD Safety Manager). Team intervidvitating Lab personnel
including Mr. Udofot, Ben White, and Katrina Harvéyn IH air sampling plan was
developed.

IA Team: See Attachment 8a: Possible Employee Exposure(Blanail) dated
September 25, 2008; and report issued June 20@8hatient 8b: Final AETD
Investigation Report on Potential Employee Exposure

Background On September 7, 2008, Mr. Udofot contacted higization’s safety
manager with a variety of safety concerns withmldb. In response, the safety manager
gathered a multi-disciplinary team consisting aftiPlg Lab management, IHs, chemists
(including a former Plating Lab chemist and opeatatnd Facility Manager. Mr. Udofot
walked the team through the lab to point out hisceons. In response to the concerns
Mr. Udofot identified, an air sampling strategy wdentified and implemented.

Note: The GSFC team had conducted air monitoring irPlaging Lab over the past 22
years. The sample results consistently showed #jerity of thedata points were

below the method detection limits The remainder of the data points has consistently
been found to be orders of magnitude below legahjssible exposure limits (PELS) set
by the Occupational Safety and Health Administrag@SHA) and the more stringent
Threshold Limit Values (TLVs) established as recandations by the American
Conference of Governmental Industrial Hygienist€@H). The concentrations
detected and the TLVs for the contaminants fouedoaesented in Table 2 (page 2-19).
Contaminants that were sampled represent the raostfll materials being used in the
lab.

The IA Team also conducted additional air samplinder the supervision of the IA
Team IH. For the details of the process and resagts Section 2.2.2.1 Industrial
Hygiene. The sample results all came back belowctighle limits with the exception of
hexavalent chromium, which was shown to be ordemsagnitude below the OSHA PEL
and ACGIH TLV.(See Table 1, page 2-18, for IA Team air sampleasyiits.)

Rinse tank water sample apabsilts (requested by Mr. Udofot) sent to the
investigation team. Results showed water/rinse samkple report (amended) with results
indicating pH of 3.3 and 4.9, chromium less thamrg/l, cyanide 0.006 mg/l, chloride <
1 mg/l. SinceGSFC had no specified acceptance criteria for ptésidual chemicals in
the rinse tanks, it is the Plating Lab’s practme@itain and replenish the tanks on a
weekly basis. This approach has demonstrated oaay iyears to produce quality plating
results and has not been shown to be a healthchewamployees.

IA Team: Because of the water sampling handling and seocagcerns previously
discussed (see July 23, 2008 entry), these reamatsuspect even though Plating Lab
sampling conditions were comparable. Chromium, @erand chloride presence in the
final rinse is neither unexpected nor detrimerdgiriocessing at the reported
concentrations. Regardless, the reported valuesitm standard practice for these
types of plating operations. In addition, reviewceftification packages for over 520
plating jobs did not produce any evidence to supiher conjecture that any part
processed at GSFC was rejected as a result of paprmmse pH. (See Section 2.2.2.2.2
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September 29, 2008

September 30, 2008

October 22, 2008

Rinse Water Quality, Concern 2 for more detail@p@uctivity rather than a specific
ion’s concentration is a better measure of rinseemguality. Further, the IA Team’s and
GSFC'’s air sampling has shown chromium and cyacaoskeentrations are orders of
magnitude below the legal PELSs, thus alleviatirgghmary health concern, inhalation.
(See Section 2.2.2.1.2 Exposure to Airborne Comtants in the Electroplating Room
for more details.)

Inputs by Dr. Bidnick (GSFC MalDirector) to determine the necessity of biotad)i
monitoring after an air sampling is conducted. Bidnick states that monitoring is
usually reserved for those with exposures abovadhen level or following a sudden
significant exposure incident.

IA Team: Dr. Bidnick wrote that he called the employee (Mdofot) to discuss the IH
exposure assessment, but Mr. Udofot was not aveiaid did not return the call. Dr.
Bidnick also stated that in the months prior tajimly, and subsequent to this time period,
no workers from the Plating Lab at GSFC were sed¢hé GSFC clinic complaining of
symptoms that would have been attributable to rabfdor airborne droplet toxic
chemical exposure; no medical documentation wasgdiated to the GSFC clinic from
physicians in the local community suggesting pdeditxic chemical exposure in any
workers.

Ted Mooney (member and Cer#fie8F instructor, Professional Engineer, and ajithor
was contacted by Jeff Dalhoff to evaluate the Rtpliab design. He replied with the
common practice for determining acceptable conatotrs for metals and cyanide in the
rinse tanks. This followed an e-mail to Mr. Moorfegm Jeff Dalhoff (GSFC IH)
requesting information on acceptable concentratidrtyanide and hexavalent
chromium in final rinse baths.

IA Team: Refer to Attachment 10: Ted Mooney E-mail on FRimse Tank
Compoaosition.

GSFC IH began to perform air $iaugpjas a follow-up to Mr. Udofot’'s September 17,
2008 safety concern for nickel, sodium hydroxidegadium), gold, and potassium (gold
and potassium were sampled to calculate the cydrudethe material potassium gold
cyanide). Sampling occurred between October 228 20@ January 16, 2009. Results
reported in May 2009 (Attachment 11: Bldg. 5 Plgtirab Air Sampling Report May
2009) were less than the method detection levelstive exception of sodium hydroxide,
which was detected but at a level well below theupational exposure limit (OEL).
Note: The detection limit is based on the analyticalhodtand not the instrument. The
method detection limits are included in Tables d 2npages 2-18 and 2-19, in Section
2.2.2.1.2 Exposure to Airborne Contaminants inBleetroplating Room.

IA Team: Refer to Attachment 11: Bldg. 5 Plating Lab Aar&pling Report May 2009.
The 1A Team’s IH sampled for sodium hydroxide agdriogen cyanide. The samples
were below the method detection limit. (See Attaehti3a: Bldg. 5 Plating Lab Air
Monitoring Oct 2008 Group No. M309-029; Attachmet®b: Bldg. 5 Plating Lab Air
Monitoring Oct 2008 Group No. M309-018; Attachmé&@t: Bldg. 5 Plating Lab Air
Monitoring Oct 2008 Group No. M309-012; Attachmé®@t: Bldg. 5 Plating Lab Air
Monitoring Oct 2008 Group No. M309-017; Attachmé®e: Bldg. 5 Plating Lab Air
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October 23, 2008

October 28, 2008

October 29, 2008

October 30, 2008

November 10, 2008

November 17, 2008

Monitoring Oct 2008 Group No. M309-027; Attachméat: Bldg. 5 Plating Lab Air
Monitoring Nov 2008 Group No. M316-054.)

GSFC IH air sampling conducteahiickel, sodium hydroxide (as sodium), gold, and
potassium. Results reported were less than theoaiistetection limit.

Note: Samples are often repeated as a means of vafid#tierefore, one knows this not
as a one-time event, but as sample events withstensy between them.

IA Team: Refer to Attachment 11: Bldg. 5 Plating Lab Aar&pling Report May 2009.
The IA Team IH sampled for sodium hydroxide andrbgén cyanide. The samples were
below the method detection limit.

GSFC IH air sampling conductedhéxavalent chromium, sodium hydroxide (as
sodium), and zinc oxide (as zinc). Results werg flean the method’s detection limit,
with the exception of sodium hydroxide, which waslleelow the OEL.

IA Team: Refer to Attachment 11: Bldg. 5 Plating Lab Aar8pling Report May 2009.
The IA Team IH sampled for hexavalent chromium aodium hydroxide. Sodium
hydroxide was below the method detection limit. Bdedent chromium was detected at
low concentrations (0.00006 mgfiand 0.000097 mg/H These concentrations are just
at the method detection limit. These concentratemsate to an 8-hr time-weighted
average (TWA) of 0.00003 mgfrand 0.000046 mg/inThis is well below the ACGIH
TLVs and OSHA permissible exposure limit of 0.05/mgas an 8-hr TWA.

GSFC IH air sampling conducteatioomium, copper, nickel, barium, hydrochloric
acid, and nitric acid. Results reported were Ibas the method detection limidther
sampling for nitric acid and hydrochloric acid watso less than the method detection
limits.

IA Team: Refer to Attachment 11a: Bldg. 5 Plating Lab Aan$pling Report May 2009.
The IA Team IH sampled for hydrochloric acid. Thaeples were below the method
detection limit.

GSFC IH air sampling conducteatfioomium, hexavalent chromium, nickel,
hydrofluoric acid, hydrochloric acid, and sulfuecid. Results reported were less than
the method detection limit.

IA Team: Refer to Attachment 11a: Bldg. 5 Plating Lab 8ampling Report May 2009.
The IA Team IH sampled for hexavalent chromium,rbfidoric acid, hydrochloric acid,
and sulfuric acid. The acid samples were belownbthod detection limit. Hexavalent
chromium was detected at low concentrations (0.6009/m3 and 0.000097 mg/m3).
These concentrations are just at the method detelatnit. These concentrations equate
to an 8-hr TWA of 0.00003 mg/m3 and 0.000046 mg/ftds is well below the OSHA
permissible exposure limit of 0.05 mg/m3 as an GYWA.

GSFC IH air sampling conductegbhosphoric acid. Results reported on November 13
2008 were less than the method detection limit.

IA Team: Refer to Attachment 11a: Bldg. 5 Plating Lab 8ampling Report May 2009.

2008 Follow-Up Survey of thdiRtpGroup (Organizational Code 547.5) provided to
Code 547 from Ching-tsen Bien (GSFC IH support icartor) of the Industrial Hygiene
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November 19, 2008

December 1, 2008

January 16, 2009

May 12, 2009

Office (IHO). Results indicated that all samplegevieelow the OSHA PEL and ACGIH
TLV. The report was updated and submitted as thg Ma 2009 report. The follow-up
report included additional sampling data colleatedanuary.

IA Team: Refer to Attachment 3: 2008 Follow-Up Surveylué Plating Group and the
final report Attachment 11a: Bldg. 5 Plating Laly Sampling Report May 2009.

Refer to Attachment 11b: Reconciliation Between@ueldard Space Flight Center
Industrial Hygiene Report Draft Recommendations Rimél Report Recommendations.

Mr. Udofot requested a copy afeBae IH Survey report from Jeff Dalhoff.
IA Team: Refer to Attachment 12: Code 547 Baseline IH Syr@ctober 2003.

First GSFC IH report of samplalteseleased with recommendations. Refer to
Attachment 3: 2008 Follow-Up Survey of the Plat®gpup.

GSFC IH air sampling conductedddd, barium nitrate (as barium), chromium,
potassium gold cyanide (as potassium and gold)usolydroxide (as sodium), and
nickel. Results were reported on January 23, 2(8¥e Attachment 14: Bldg. 5 Plating
Lab Air Monitoring January 2009 Group No. N019-0ZIhe samples results were less
than the method detection limit.

IA Team: The IA Team IH sampled for hydrogen cyanide, helentachromium, and
sodium hydroxide. Hydrogen cyanide and sodium hyideosamples were below the
method detection limit. Hexavalent chromium wasedtgd at low concentrations
(0.00006 mg/mand 0.000097 mg/H These concentrations are just at the method
detection limit. These concentrations equate t8-an TWA of 0.00003 mg/rhand
0.000046 mg/rh This is well below the OSHA permissible exposimet of 0.05 mg/mi
as an 8-hr TWA.

Health Hazard Evaluation of the PtatBroup (Code 547) report sent from Ching-tsen
Bien to Garcia Blount, et al. (See Attachment 1tigB5 Plating Lab Air Sampling
Report May 2009.) Report concludes GSFC'’s IH ainitaring and observations related
to Mr. Udofot's concerns. Air sampling results fordrochloric acid, hydrofluoric acid,
nitric acid, phosphoric acid, sulfuric acid, sodibgdroxide, barium, copper, hexavalent
chromium, nickel, and cyanide indicated that cotragions were very low or non-
detectable and that the general ventilation systeonld be sufficient to control
contaminants.

Note: The general ventilation system is not checkedlegtyy however, the push-pull
ventilation system is checked annually. Since cotraéons were so low or non-
detectable, this approach is adequate.

Recommendations regarding Personal Protection Eeprip(PPE) and blowing off parts
were included in the report.

IA Team: Refer to Attachment 11a: Bldg. 5 Plating Lab 8ampling Report May 2009.
To understand the differences between the drafeiter 2008 report (Attachment 3:
2008 Follow-Up Survey of the Plating Group) and theey 2009 report (Attachment 11a:
Bldg. 5 Plating Lab Air Sampling Report May 2008ge Attachment 11b: Reconciliation
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June 12, 2009

Between the Goddard Space Flight Center Indudigigiene Report Draft
Recommendation and Final Report Recommendations.

Final report (see Attachment 8b:IIAEI D Investigation Report on Potential
Employee Exposure) issued for AETD investigatioemiployee exposure. The report’s
conclusion is as follows: Based on the samplinglteslevels of selected contaminants
appear to be well below occupational exposure siniitoreover, concentrations of most
of the sampled contaminants of concern were nettile. This may be due in part to
limited workload in the Plating Lab, the existervdg@ush-pull local exhaust and general
room exhaust ventilation systems, and tendenclgeo€bntaminants of concern to remain
in the liquid or solid phase. Covers for the plgthaths were discussed to limit potential
exposures even further, although it would be diffito demonstrate a measurable
benefit. Activity levels never increased enoughgersonal sampling so that area
sampling was the most protective sampling thatdbel performed.

The processes currently in place for blow-dryinggappear to provide adequate
protection for employees since the air samplingltegre well below exposure limits
and indicate personnel are not placed at risk frdralation hazards. Employees must
continue to wear required PPE, perform blow-drnahgpecified locations, and not aim
drying operations toward other employees.

2-12



NASA Independent Assessment Team Report October 2009

222 Goddard Space Flight Center Site Visit—Respae to Mr. Udofot's Concerns as Stated in
the Office of Special Counsel Letter

2221 Industrial Hygiene

Mr. Udofot stated his safety and health concernth@nOSC letter. On June 17, 2009, the 1A Teamespoth
Mr. Udofot by teleconference. During the telecoafere, the IA Team IH confirmed with Mr. Udofot thas
concerns were in two main areas:

1. The first area of concern pertained to employe®sure to acid mists, cyanides, and heavy metals,
specifically hexavalent chromium, through inhalatwhile working at the electroplating tanks and
during the use of shop air for parts drying.

2. The second area of concern pertained to employgeseres to heavy metals and acids through skin
exposure while working at the electroplating taakd during the use of shop air to dry parts.

The IA Team IH also asked for additional informatio narrow the scope of the investigation suctpesific
contaminants that concerned him and the specifikstaMr. Udofot stated he was concerned about tkksand
N-2, hexavalent chromium (Iridite), and the cyarlide and gold room, both of which use cyanidesalde
expressed concern for exposure to potassium hyakpgbdium hydroxide, and sulfuric acid. The infation
was used by the IA Team IH in conducting additiaiaksamples and in formulating questions duringriviews.

The evidence provided under each concern statdtefun this section is based on the following:
* Interviews with employees (Plating Lab employees mmanagers; and GSFC IHs and Safety Engineers)
* Review of laboratory procedures and hazard analysis

» Review of past personal and area air samples ¢etlec the Plating Lab as well as new samples
collected

Note: The following items and documents were reviewedmto or during the visit to GSFC:
* Ventilation Surveys for the local exhaust systerdus the Plating Lab
o Attachment 12: Code 547 Baseline IH Survey Oct@o€3
o Attachment 22: Copy of LEV GSFC Working Copy
o Attachment 23: Bldg. 5 Plating Lab Push-Pull Veaitdn Survey 2008
* General IH Hazards Assessment of Plating Lab
o Attachment 12: Code 547 Baseline IH Survey Oct@o€r3
o The Chemical Hygiene Plan for the Plating Lab (\@dwnsite)

* Employee Training Records for Respiratory Protect®ersonal Protective Equipment, and Hazard
Communication (viewed onsite)

» Air Sampling Reports as follows:
o Attachment 3: 2008 Follow-Up Survey of the PlattBgpup
o Attachment 11a: Bldg. 5 Plating Lab Air Samplingod@e May 2009
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o Attachment 11b: Reconciliation between the God&padce Flight Center Industrial Hygiene
Report Draft Recommendations and Final Report Revanadations

o Attachment 13a: Bldg. 5 Plating Lab Air Monitori@ixt 2008 Group No. M309-029
o Attachment 13b: Bldg. 5 Plating Lab Air Monitori@rt 2008 Group No. M309-018
o Attachment 13c: Bldg. 5 Plating Lab Air Monitori@ct 2008 Group No. M309-012
o Attachment 13d: Bldg. 5 Plating Lab Air Monitorii@rt 2008 Group No. M309-017
o Attachment 13e: Bldg. 5 Plating Lab Air Monitori@ixt 2008 Group No. M309-027
o Attachment 13f: Bldg. 5 Plating Lab Air Monitorir@ct 2008 Group No. M316-054
o Attachment 14: Bldg. 5 Plating Lab Air Monitoringrd 2009 Group No. N019-027
o Attachment 15: Bldg. 5 Plating Lab Field ActivityeRort Oct 1987(3)
o Attachment 16: Bldg. 5 Plating Lab Field ActivityeRort Oct 1987 _01(3)
o Attachment 17a: Bldg. 5 Plating Lab Air Monitoridirt 1987 Feb 1988(4)
o Attachment 17b: Bldg. 5 Plating Lab Field ActiviReport Feb 1988(3)
o Attachment 18: Bldg. 5 Plating Lab Field ActivityeRort July 1988(2)
o Attachment 19: Bldg. 5 Plating Lab Air Monitoringug 1999(3)
* “Employee Possible Exposure Issue” e-mail issugutedeber 25, 2008; final report issued June 2009
o Attachment 8a: Possible Employee Exposure Planai@-m
o Attachment 8b: Final AETD Investigation Report astéhtial Employee Exposure
* Building 5 Plating Facility Bath Profiles—April 2@0
o Attachment 21: Copy of Tank Info April 2009
22211 Methods
To address Mr. Udofot’s concerns regarding potémtralation hazards in the lab, the IA Team IHecled
personal and area air samples in the Plating Laimp8ng and analysis was performed in accordantde wi
approved OSHA or National Institute for Occupatiddafety and Health (NIOSH) methods and submitbeait

American Industrial Hygiene Association (AIHA) aéigd laboratory for analysis. All like chemicalsre
sampled on the same day to account for the cumelaffects from working within different areas fretlab.

The IA Team IH determined the sampling methodsamalysis. The methods were selected to be abletézd
the lowest possible concentrations. The methods lgé¢he IA Team IH (and previously by the GSFCTiem)
are all OSHA and NIOSH approved sampling and amtalyinethods. The GSFC IH Office supplied the samgpl
equipment. The IA Team IH observed the samplingpsanhd operation.

The chemicals to be sampled and the sample losatvene chosen based on the contaminants of coticrivir.
Udofot mentioned during the telephone interview trase that the IA Team IH recommended. The |IA Téddm
added hydrofluoric acid based on the unique hazaelproduct poses to skeletal tissue. Sampleitosatvere
selected based also on tank concentrations of twgaminants listed in the April 2009 Plating FiacBath
Profile document, which reflected the current hatifile. (See Attachment 21: Copy of Tank Info A@2009.)
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Personal air samples directly reflect the concéptraf a contaminant to which an individual is egpd. During
personal air sampling, an individual voluntarilyawe a small air pump on his or her waist. A pieic€ygon
tubing, or other approved material, connects thewnp to a collection media attached to the irttliai’s shirt
collar, which is located in the individual’s breiity zone. A pump draws air through the collectiosdra. The
collection media is selected based on the samptetihodology so that it is able to capture the comant of
interest. The sampling methodology determines ittlew rate (the speed at which air is passed tghotine
media). The IH sets and records the airflow usipgmary calibration standard. An individual we#re pump
for the entire shift. At the end of the shift, fmemp and collection media are removed from theviddal. The
pump is post-calibrated, and the final airflow rsteecorded. The collection media is then treated preserved
as required by the sampling methodology and shippéue analytical lab for analysis. Laboratoryutesare
then compared with OSHA PELs and ACGIH TLVs to deiiee if exposure limits have been exceeded. Fifure
shows the sampling apparatus and setup that wds use

Figure 1: Personal air sample setup.
Note collection media near worker’s breathing zone.

The OSHA permissible exposure limit is establisteegrotect workers against the health effects pisure to
hazardous substances. PELs are regulatory limitseamount or concentration of a substance imithi® which
a worker is permitted exposure. OSHA PELs are baseth 8-hr TWA exposure. The ACGIH TLV is the 8-hr
TWA exposure recommended as the concentration tohvwhis believed nearly all workers can be exmbdaily
over a working lifetime without suffering adverseglth effects. While not a legal requirement, th&3 do
represent the most current information in scienstudy and are often more stringent than the O8HAs. The
IA Team IH compared sample results with the moriegent ACGIH TLVSs.

22212 Exposure to Airborne Contaminants in th&lectroplating Room

Concern 1 Employee exposure to acid mists, cyanides, aashhmetals, specifically hexavalent chromium,
through inhalation while working at the electropigttanks

Evidence: The employees interviewed did not experience ragpiy signs and symptoms relating to exposure to
acids, bases, and heavy metals. They also felotla¢ exhaust and ventilation (LEV) was adequate TA Team
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IH visited the Plating Lab and did not notice ael-tale chemical odors one would expect in a Réatiab,
which supported the LEV surveys, smoke tube testli and employee statements. The |IA Team |Hevesd
previous air sampling data and performed additiairatampling, all showing air concentrations betbes
OSHA PELs and ACGIH TLVs.

The area sampling pumps were located over the tarkish potentially would emit the vapors specifiga
addressed in the OSC letter (cyanide, hexavalent@bm, potassium hydroxide, sodium hydroxide, smlfuric
acid), as well as near the bench where the patblawn off. The collection media was placed inbheathing
zone where an individual working over the tankehére shift would be located. The IA Team IH respad that
the tanks run at standard temperature and pH henld¢al exhaust system operate in its normal meideres 2
and 3 show the area sampling apparatus and sé&igpse 4 shows sample locations.

Figure 3: Sampling apparatus and setup.
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Figure 4: Comprehensive view of sample locations.

The personal air sample and the area samples wiegeted the same day to allow for comparison betwbe

worst-case scenarios (the area samples at the) @mmik@ctual exposure. The personal sample pumporated
on an individual who spent time in the Plating lpssforming plating operations typical of those ostandard

workday. Since the lab did not have a “typical” ambof work available, sample coupons were plabed t

simulate a typical workday.

On the day of sampling, the IA Team IH confirmed kbcation, placement, and operation of the purfips.IA
Team IH confirmed with the Plating Lab personnehgesampled that the time in the lab and the tyijpeark
being performed the day of sampling was consistéthta typical workday; therefore, the sample resate
representative of the daily environment. These dat& recorded on GSFC air sampling field sheetm¢Ament
20: GSFC Bldg. 5 Plating Lab Air Sampling Field 8tseJune 20095ample results all came back below
detectable limits with the exception of hexavalenthromium, which was shown to be orders of magnitude
below the permissible exposure limi{Attachment 9: IA—Air Sample Report). Table 1 shdtws June 2009 air
sample results. Table 2 shows the historic air $angsults. Table cells containing data with detblet levels of

contaminants are highlighted in green.
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Table 1: 2009 Air Sampling Results (Collected by the IA Team IH)
Sample . .
Sample Sample . : Analytical Sample Time,
Date Type Person/Location Analyte ID/Analytical Results ACGIH TLV
Method
Hexavalent
06/24/2009 | Personal Katrina Harvey Chromium 1 OSHA-215
Hydrogen
06/24/2009 | Area G-1 Gold Strike Cyanide 3 NMAM 6010M <MDL (2.6 ug) | 344 minutes
06/24/2009 | Area A-6 Sulfuric Anodize Sulfuric Acid 5 NMAM 7903 <MDL (5p9) 311 minutes
06/24/2009 | Area B-10 Acid Copper Sulfuric Acid 6 NMAM 7903 <MDL (5pQ) 308 minutes
Sodium
06/24/2009 | Area A-2 Aluminum Etch Hydroxide 8 NMAM 7401 <MDL (40 pg) | 269 minutes
Sodium
06/24/2009 | Area B-3 Aluminum Zircate Hydroxide 9 NMAM 7401 <MDL (40 pg) | 275 minutes
Sodium
06/24/2009 | Area N-1 Electrocleaner Hydroxide 10 NMAM 7401 <MDL (40 pg) | 279 minutes
Hexavalent
06/24/2009 | Area A-12 Aluminum Iridite Chromium 14 NMAM 215
Hydrogen
06/25/2009 | Area CN-8 Silver Strike Cyanide 21 NMAM 6010M | <MDL (2.6 pg) | 360 minutes
CN-6 Silver Plating Hydrogen
06/25/2009 | Area Bath Cyanide 22 NMAM 6010M | <MDL (2.6 pg) | 358 minutes
06/25/2009 | Personal Katrina Harvey Sulfuric Acid 24 NMAM 7903 <MDL (5p9) 218 minutes
Hydrochlic Acid 24 NMAM 7903 <MDL (2.5 pug) | 218 minutes
Hydrofluoric Acid | 24 NMAM 7903 <MDL (5pg) 218 minutes
A-4 Aluminum
06/25/2009 | Area Deoxidizer Hydrofluoric Acid | 25 NMAM 7903 <MDL (5pQ0) 283 minutes
N-3A Stainless Steel
06/26/2009 | Area Etch Hydrofluoric Acid | 31 NMAM 7903 <MDL (5p9) 210 minutes

ACGIH —American Conference of Governmental IndadtHygienists

NMAN—NIOSH Manual of Analytical Methods

TLV—Threshold Limit Value—ACGIH TLV is the 8-hr tisrweighted average exposure recommended as thentoaton to which it is believed nearly all worker

can be exposed daily over a working lifetime withsuffering adverse health effects. While notgaleequirement, the TLVs do represent the moseotir
information in scientific study and are often metengent than the Occupational Safety and Heattimifvistration (OSHA) permissible exposure limit&€(R).

MDL—Method Detection Limit—The MDL is the lowest guatity of a substance that can be distinguisheu fiee absence of that substance (a blank valubjnat

stated confidence limit. <MDL means it's less ttia@ limit.

Note: Cells highlighted irgreen contain data reflecting detectable contaminantentrations.
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Table 2: Historic Air Sampling Results (Collected by GSFC IHO)
Date Type of Location of Sample Analyte Method Results Sample
Sample Time/PEL
Breathing zone between anodizing
strip and Aluminum Polish (center
10/27/1987 | Area aisle) Chromic Acid NMAM 5317 | <MDL 15 minute STEL
Cleophus Hunt - worked mainly in
10/27/1987 Personal center aisle Chromic Acid NMAM 5317 | <MDL 351 minutes
Breathing zone between anodizing
strip and Aluminum Polish (center Phosphoric
10/27/1987 | Area aisle) Acid NMAM 3601 | <MDL
Ben White - worked mainly in center | Phosphoric
10/27/1987 Personal aisle Acid NMAM 3601 | <MDL
Joel Mitchell worked mainly in
center aisle between Aluminum Sodium
10/28/1987 Personal Etch and Oakite Hydroxide NMAM 4202 | <MDL 270 minutes
Cleophus Hunt - worked mainly in
02/02/1988 | Personal center aisle above anodize bath Sulfuric Acid <MDL 481.5 minutes
Breathing zone, center aisle,
02/02/1988 | Area anodize sealer bath Sulfuric Acid
Charlie Adams, center aisle,
02/02/1988 Personal anodize sealer bath Soluble Nickel <MDL 332 minutes
Breathing zone, center aisle, above
02/02/1988 | Area anodized sealer bath Soluble Nickel <MDL 60 minutes
Breathing zone, northwest aisle, Hydrogen
02/02/1988 | Area above Hydrogen Chloride dip Chloride <MDL 15 minute STEL
Hydrofluoric
09/18/1996 Personal Cleophus Hunt, Nickel plating line Acid NMAM 7903 | <MDL (5 pg) 120 minutes
Hydrochloric
Acid NMAM 7903 | <MDL (2.5 pg) | 120 minutes
Nitric Acid NMAM 7903 | <MDL (5 ug) 120 minutes
Phosphoric
Acid NMAM 7903 | <MDL (2.0 ug) | 120 minutes
John Wolfe, Aluminum anodized Hydrofluoric
09/18/1996 | Personal line Acid NMAM 7903 | <MDL (5 ug) 108 minutes
Hydrochloric
Acid NMAM 7903 | <MDL (2.5 pg) | 108 minutes
Sulfuric Acid NMAM 7903
Nitric Acid NMAM 7903 | <MDL (5 pg) 108 minutes
Phosphoric
Acid NMAM 7903 | <MDL (2.0 ug) | 108 minutes
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Table 2: Historic Air Sampling Results (Collected by GSFC IHO)

Type of : Sample
Date Sample Location of Sample Analyte Method Results Time/PEL
Hydrofluoric
10/08/1996 Personal Cleophus Hunt, Copper plating line Acid NMAM 7903
Hydrochloric
Acid NMAM 7903 | <MDL (2.5 pg) | 260 minutes
Sulfuric Acid NMAM 7903 | <MDL (5 pg) 260 minutes
Nitric Acid NMAM 7903 | <MDL (5 ug) 260 minutes
Phosphoric
Acid NMAM 7903 | <MDL (2.0 ug) | 260 minutes
Charles Adams, Aluminum Hydrofluoric
10/08/1996 | Personal anodized line Acid NMAM 7903 | <MDL (5 pg) 282 minutes
Hydrochloric
Acid NMAM 7903 | <MDL (2.5 ug) | 282 minutes
Sulfuric Acid NMAM 7903 | <MDL (5 pg) 282 minutes
Nitric Acid NMAM 7903 | <MDL (5 pg) 282 minutes
Phosphoric
Acid NMAM 7903 | <MDL (2.0 ug) | 282 minutes
Charles Adams, Aluminum Sodium
10/08/1996 Personal anodized line Hydroxide <MDL 282 minutes
10/08/1996 | Personal Cleophus Hunt, Copper plating line Nickel OSHA-125 <MDL (2.0 ug) | 260 minutes
Zinc OSHA-125 <MDL (0.5ug) | 260 minutes
Copper OSHA-125
Hydrofluoric
11/13/1996 Personal Cleophus Hunt, Nickel plating line Acid NMAM 7903 | <MDL (5 pg) 327 minutes
Hydrochloric
Acid NMAM 7903 | <MDL (2.5 ug) | 327 minutes
Sulfuric Acid NMAM 7903 | <MDL (5 pg) 327 minutes
Nitric Acid NMAM 7903 | <MDL (5 ug) 327 minutes
Phosphoric
Acid NMAM 7903 | <MDL (2.0 ug) | 327 minutes
Charles Adams, Aluminum Hydrofluoric
11/13/1996 Personal anodized line Acid NMAM 7903 | <MDL (5 pg) 322 minutes
Hydrochloric
Acid NMAM 7903 | <MDL (2.5 ug) | 322 minutes
Sulfuric Acid NMAM 7903 | <MDL (5 pg) 322 minutes
Nitric Acid NMAM 7903 | <MDL (5 ug) 322 minutes
Phosphoric
Acid NMAM 7903 | <MDL (2.0 ug) | 322 minutes
Charles Adams, Aluminum
11/13/1996 | Personal anodized line Nickel OSHA-125 <MDL (2.0 ug) | 320 minutes
Zinc OSHA-125 <MDL (0.5 pg) | 320 minutes
Copper OSHA-125 <MDL (2.0 ug) | 320 minutes
08/23/1999 Nickel ? <MDL 226 liters
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Table 2: Historic Air Sampling Results (Collected by GSFC IHO)
Date Type of Location of Sample Analyte Method Results SEmple
Sample Time/PEL
Nickel ? <MDL 774.6 Liters
Sodium
Near A-1, Non-etch soak tank and (Sodium 3 NMAM
10/22/2008 | Area A-2 Alkaline Etch tank Hydroxide) 7300 M
4 NMAM
10/22/2008 Area Near G-1 Gold Strike tank Potassium 7300 <MDL (2.5 pug) | 345 minutes
4 NMAM
Gold 7300M <MDL (2pg) 345 minutes
2 NMAM
10/22/2008 | Area Near B-8 Watts Nickel tank Nickel 7300 <MDL (2pg) 343 minutes
Near A-1, Aluminum soak cleaner Sodium
(Oakite 61B) and A-2, Aluminum (Sodium 5 NMAM
10/23/2008 | Area Etch (Oakite 160) tanks Hydroxide) 7300M <MDL (2.5 ug) | 384 minutes
6 NMAM
10/23/2008 | Area Near E-7 Electroless Nickel tank Nickel 7300 <MDL (2 pg) 420 minutes
7 NMAM
10/23/2008 | Area Near G-1 tank Gold 7300 <MDL (2 pg) 425 minutes
7 NMAM
Potassium 7300 <MDL (2.5 pg) | 425 minutes
Hexavalent 11 OSHA <MDL (0.025
10/28/2008 | Area Near N-5C Anodized Strip tank Chromium 215 Hg) 371 minutes
12 NMAM
10/28/2008 | Area Near B-3 Zincate tank Zinc 7300 <MDL (2 pg) 361 minutes
Sodium
(Sodium 12 NMAM
Hydroxide) 7300M
Sodium
Near N-1 Electrocleaner Oakite 90 (Sodium 13 NMAM
10/28/2008 | Area tank Hydroxide) 7300M <MDL (2.5 ug) | 350 minutes
Hydrochloric S-1
10/29/2008 | Area Near B-1 HCI Dip tank Acid NMAM7903 | <MDL (2.5 pg) | 432 minutes
Near B-4A Nitric Acid and s-2
10/29/2008 | Area Ammonium Bifluoride dip tank Nitric Acid NMAM7903 | <MDL (5 pg) 422 minutes
21 NMAM
10/29/2008 | Area Near B-10 Acid Copper tank Copper 7300 <MDL (1pg) 413 minutes
Between B-6 Woods Nickel Strike 22 NMAM
10/29/2008 | Area tank and B-7 Black Nickel tank Nickel 7300 <MDL (2pg) 396 minutes
23 NMAM
10/29/2008 | Area Near A-12 Iridite 14-2 tank Barium 7300 <MDL (2pg) 379 minutes
23 NMAM
Chromium 7300 <MDL (2 pg)
s-11
10/30/2008 | Area Near A-6 Anodize tank Sulfuric Acid NMAM7903 | <MDL (5 pg) 431 minutes
Near N3A Stainless Steel Etching Hydrochloric s-12
10/30/2008 | Area tank Acid NMAM7903 | <MDL (2.5 pug) | 402 minutes
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Table 2: Historic Air Sampling Results (Collected by GSFC IHO)
Date el Location of Sample Analyte Method Results SEmale
Sample Time/PEL
Hydrofluoric s-12
Acid NMAM7903 | <MDL (5 ug)
Near N3A Stainless Steel Etching 31 NMAM
10/30/2008 | Area tank Chromium 7300 <MDL (2 pg) 412 minutes
31 NMAM
Nickel 7300 <MDL (2ug)
Hexavalent 32 0OSHAID | <MDL (0.025
10/30/2008 | Area Near A-12 Iridite 14-2 tank Chromium 125 Ha) 345 minutes
s-34
Near N-7, Stainless Steel Phosphoric NIOSH
11/10/2008 | Area Electropolish tank Acid 7903 <MDL (10 pg) | 250 minutes
88.7Lat19.9
01/16/2009 | Area Spray drying station Nickel NMAM 7300 | <MDL (2 pg) LPM
88.7Lat19.9
Chromium NMAM 7300 | <MDL (2 ug) LPM
88.7L at19.9
Barium NMAM 7300 | <MDL (2 ug) LPM
Sodium
(Sodium NMAM 88.7Lat19.9
Hydroxide) 7300M <MDL (2.5 ug) | LPM
88.7L at19.9
Potassium NMAM 7300 | <MDL (2.5 ug) | LPM
NMAM 88.7Lat19.9
Gold 7300M <MDL (2 ug) LPM
calculated by
using
analytical
results for
potassium
and gold and
plugging into
formula for
) potassium
Cyanide gold cyanide
89.6 L at 20.1
01/16/2009 | Area Spray drying station Nickel NMAM 7300 | <MDL (2 pg) LPM
89.6 L at20.1
Chromium NMAM 7300 | <MDL (2 pg) LPM
89.6 L at 20.1
Barium NMAM 7300 | <MDL (2 ug) LPM
Sodium
(Sodium NMAM 89.6 L at20.1
Hydroxide) 7300M <MDL (2.5 ug) | LPM
89.6 L at 20.1
Potassium NMAM 7300 | <MDL (2.5 ug) | LPM
NMAM 89.6 L at20.1
Gold 7300M <MDL (2 pg) LPM

NMAN—NIOSH Manual of Analytical Methods

MDL—Method Detection Limit—The MDL is the lowest guatity of a substance that can be distinguisheu fiee absence of that substance (a blank valubjnat

stated confidence limit. <MDL means it's less tttia@ limit.

Note: Cells highlighted imjreencontain data reflecting detectable contaminanteotrations.
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Note: The GSFC IH staff has performed several roundsrahonitoring in the Plating Lab over the past 22
years. The majority of the sampling conducted repmés area samples where the collection mediéoised to
remain over a contaminant source for an entirevéagus a personal sample, which follows the emgoye
throughout the day whether that employee remaittsmihe lab or not. The area sample representadnst
case scenario, but does not necessarily reprdsenkposure to personnel. The personal sampleaeturelates
to employee exposure. For circumstances in whighl@yees’ exposures vary greatly with workload, ldnmay
decide to perform area sampling to represent thrstwase exposure if the workload dictates an @algr
dedicated to plating.

The sample results from the past 22 years conslisow the majority of data points are below detection
limits the methods were capable of detecting. Emeainder of the data points has consistently beamdf to be
orders of magnitude below legal permissible expofimits. Sample locations have been well dispersed
throughout the lab, representing exposures thrautghe area. Sampled contaminants also represeniaist
harmful materials used in the lab.

Push-pull ventilation systems, such as the ones insthe Plating Lab, are designed to operate ithinimum
airflow pull velocity of 100-150 feet per minutgifi). The pull velocity should be 1.5 to 2.0 timles push
velocity. The advantage of the push-pull systethas the push portion forces a jet of air acrosscibtntaminant
source into the flow field of the capture (pull)dab This allows the airflow to travel in a much maontrolled
manner over a much larger area than using an etxhaod alone could achieve.

The IA Team IH reviewed a sample of previous assests from 1996 (Attachment 22: Copy of LEV GSFC
Working Copy); 2004 (Attachment 12: Code 547 BawelH Survey October 2003); and 2008 (Attachment 23
Bldg. 5 Plating Lab Push-Pull Ventilation Survey08® While the GSFC IH and the IA Team IH noted tha
pull velocity did not always meet the 1.5 to 2rdk the push velocity, the pull velocity did alwayseed the
push velocity. This, coupled with previous sampliagsistently showing below detection limit findingr
findings at orders of magnitude below legal periblesexposure limits, suggests the exhaust is iy
removing contaminants from the worker’s breathiogezeven though it may not be operating as design
requirements dictate.

To verify the capture of contaminants, the 1A Tdhhrequested a smoke test be performed over a nased of
hoods. During this test, smoke is blown over thedbthe tank allowing the hygienist to visibly ssecurrents
and, therefore, to determine if the smoke is cagtim the “pull” side of the exhaust system intahdehis
provides a visible verification of successful cantaant capture.

The GSFC IH staff performed the smoke tube teshume 15, 2009. The testing was videotaped forAhBelam
to view and document the results. The smoke testpggformed over the following tanks:

* A-12—Iridite Bath

* B-4—50-percent Nitric Acid Dip
» B-6—Nickel Strike Tank

*+ G-1—Gold Strike Tank

» G-3—Gold Plating Tank

The results show the smoke being entrained intexhaust system as intended (Figure 5). Thesesemel
consistent with what would be expected based omihamum chemical odor found in the room and cdesity
low or non-detectable air sampling results.
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Figure 5: Vapor entrained into LEV system.

The medical staff also provided the following infation:

“This email is a response to a request for commegdrding concerns of an employee in a Platingdtab
GSFC. The employee apparently expressed conocgandiag potential exposure to respirable toxic
chemicals.

After being informed of the concern, | spoke witle employee by phone. He suggested screening blood
of employees in the Plating Lab for toxic chemicald that time he responded that as far as he knew
none of the employees in the shop had mentionddrawg symptoms that may be related to exposure. |
informed him that screening for toxic chemicals Wodepend on qualitative and quantitative exposure
assessment currently planned by the IH staff.

Following review of results of the IH exposure a&ssrent a few weeks later, | called the employee, Mr
Udofot, to discuss, and left a message. He netarmed my call.

In the months prior to, during and subsequentitotiime period, no workers from any Plating Labs at
GSFC were seen in the GSFC clinic complaining ofigpms which would have been attributable to
respirable (gaseous) or airborne droplet toxic dbahexposure. Also, no medical documentation was
forwarded to the GSFC clinic from physicians in kbeal community suggesting possible toxic chemical
exposure in any workers.”

Violation of law, rule, or regulation: None

Recommendation: Some of the employees did not recall seeing tid3 28 Survey of Code 547 or previous air
sampling results; however, they stated that thieyey would have been notified if there were ssue. It is
recommended that the Plating Lab employees andgeanattend a safety meeting to review the conterds
recommendations within the 2003 IH assessmentditiad to the air sampling results.

Concern 2: Employee exposure to acid mists, cyanides and heasls, specifically hexavalent chromium
through inhalation during the use of shop air fartp drying
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Evidence: The employees interviewed did not experience ragpy signs and symptoms relating to exposure to
acids, bases, and heavy metals. The |IA Team Iitedishe Plating Lab and did not notice any tek-tethemical
odors one would expect in a plating lab. The IAmdl reviewed previous air sampling data and pentxt
additional air sampling, all showing air concentmas below the OSHA PELs and ACGIH TLVs. Figurenéws
the parts drying operation.

Figure 6: Parts blow-drying operation.

Violation of law, rule, or regulation: None

22213 Exposure to Surface Contaminants in theléctroplating Room

Concern 1: Employee exposure to acid mists, cyanides andyhaatals, specifically hexavalent chromium,
through skin absorption from contact with contartedasurfaces while working at the electroplatingkia

Evidence: Review of chemical hygiene practices. The IA Tdlndlid not observe any signs of acid burns or
allergic reaction to heavy metals on Plating Laispenel’s hands and arms.

The GSFC staff did not collect surface samples imzshere are no standards with which to comparavibe
samples to determine if a limit had been exceetieere are hygiene practices in place and deschibta lab’s
Chemical Hygiene Plan (CHP) that address persaxpaisure relating to surface contamination fromsmyrce
throughout the lab (e.qg., no food or drink in labnd washing; etc.). The IA Team IH concurs with decision
not to conduct sampling of the rinse tanks or watnlé¢ because the results do not correlate to hexaosure as
air samples do.

A CHP has been developed for the Plating Lab asined|by the Code of Federal Regulations 29CFRIISIBED.

The plan was developed and signed by a team ofoyegé consisting of Plating Lab employees and neasag
and their safety engineer. The CHP was noted api@ransive (several binders in size) and covengdssuch

as employee training requirements and documentgiracessing and plating procedures, safety proesd®PE
requirements, and Material Safety Data Sheets (MSDS

The IA Team IH noted there were several proceddoesmented in the CHP consistent with interviewnaars
that would minimize employee exposure to hazardoaterials through dermal exposure. These procedures
include the following:
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» Washing hands when leaving the lab area
* No food or drink permitted in the lab area

* Use of chemical resistant gloves during plating e@meimical mixing tasks (including removal of gloves
when answering phone within the Plating Lab to oedusks of phone, phone-to-face, and hand-to-face
contamination)

The IA Team IH noted that some pieces of documiemtatored within the CHP were not kept up to date.
example, training records and LEV survey resultg&ioed within the CHP were not the most recensives.
When the 1A Team IH requested the most recent messpf this documentation, it was immediately pded. It
appeared that employees were up to date on rempif@iptection training, but the documentation hatibeen
updated.

The IA Team IH confirmed with the employees thatythad not been seen by the on-site physiciamjoryi or
iliness related to acids or heavy metals. The larmdH did not see any evidence of acid burns oncditlye
employees’ hands or arms.

Violation of law, rule, or regulation: None

Recommendation 1: The CHP is in need of updating. The training doentation is outdated (training
requirements are maintained, but the data arepudatad within the document), and there are sonagiements
between the CHP and the 2003 IH Survey of Codelat/should be remedied. The 2003 IH Survey of CGatie
should be corrected to identify gloves as requicedhemical conversion coating operations.

Recommendation 2; Even though the employees were all aware of tldedflypioric acid First Aid kits, they were
not aware of how to use them or the reporting ptoces after their use. It is recommended that aremwess
training class be provided to the Plating Lab emypés on the use of the kits and follow-up medicatedures
for exposure to hydrofluoric acid.

Concern 2 Employee exposure to acid mists, cyanides, aashhmetals, specifically hexavalent chromium,
through skin absorption from contact with contartedasurfaces that potentially result from the usshop air
for parts drying

Evidence: Review of chemical hygiene practices. The IA TdBndid not observe any signs of acid burns or
allergic reaction to heavy metals on Plating Laispenel’'s hands and arms.

Violation of law, rule, or regulation: None

In conclusion, with respect to areas of Industdgdjiene, the 1A teardid not find a violation of law, rule, or
regulation. Moreover, the investigation revealed that Mr. tédalid not raise any concerns that would present a
substantial and specific danger to public healthsafety.

2222 Quality Assurance

In the OSC letter, Mr. Udofot stated there werebfgms with maintenance of the plating tanks inG&FC
Plating Lab that could compromise the quality aaiéty of the Plating Group product. During the l1&am’s
interview with Mr. Udofot, he made clear his conterelating to the final product were mainly asatex with

the rinse tanks problems. The concerns Mr. Udafofiomed in the telephone interview were associatid the
following:

— Rinse tank maintenance

- Rinse water quality
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— Certification documentation

— Customers and GSFC Plating Lab personnel complaints

The evidence provided under each concern statdtefuon in this section is based on the following:

Interviews with employees (Plating Lab employeeanagers of the Plating Lab employees, planners,
quality employees, facility maintenance personregired lab chemist and manager, and customer named
by Mr. Udofot)

Review of laboratory procedures, industry spediitees, drawing, tank logs, probes’ purchase order a
quality manual, and certification logs

Review of old (collected by GSFC) and new (collddbg the 1A Team) water samples

Note: The following items and documents were reviewedrgo or during the visit to GSFC:

Goddard Space Flight Center Documentation

GSFC Work Instruction 547-WI1-8072.1.22A “Qualityalalin the Electroplating Laboratory”
GSFC Work Instruction 547-WI-8072.1.16A “ProcessiCol for Electroplating”

GSFC Work Instruction 547-WI1-8072.1.6B “Bath Anal/for the Electroplating Solutions”
GSFC Procedural Requirements GPR8072.1D “Processdlb

GSFC Procedure Guidelines 547-PG-8072.1.1D “Marnufangy Process”

GSFC Certification Log

GSFC Plating Bath Book

GSFC Maintenance Log

Test Reports

Attachment 6a: IA—Water Sample Report July 23, 2008

Attachment 6b: IA—Water Sample Report June 24, 2009

Attachment 6¢: IA—Water Sample Report July 23, 2009

Attachment 24: Purchase Order for Probes

Company Literature

Myron L. Company—CONTROLSTIK Rinse Tank System Midg¢7 Operation Manual, 21 Oct. 08
ASTM D1193-06 “Standard Specification for Reageratéy”

ASTM A967-05 “Standard Specification for ChemicalkBivation Treatments for Stainless Steel Parts”
AMS 2422E “Plating, Gold”

AMS 2700C “Passivation of Corrosion Resistant Steel

QQ-P-35C “ Passivation Treatments for Corrosionistast Steel”

Military Standards
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e MIL-G-45204C “Gold Plating, Electrodeposited”
* MIL-C-26074E “Coating, Electroless Nickel”

22221 Rinse Tank Maintenance

Concern 1 The sensor probes were never used or maintainételemployees, which resulted in improper rinse
water pH.

Evidence: Interviews held with GSFC personnel confirmed phabes were not maintained in accordance with
the manufacturer’'s (Myron L. Company) Operationskl. Since GSFC'’s Plating Lab work instructions
contain no pH requirement for rinse tank de-ioniaeder, no violation could occur. Specifically, tbe final hot
rinse the ideal pH should be 6 to 8. This wouldspre any alkaline or acidic surface reactions essalt of drag
out from the prior, cold rinse operation. Howewhe limited time in these rinses coupled with thet the parts
are rapidly dried after removal from the hot watese does not allow much opportunity for surfagactions to
occur.

Violation of law, rule, or regulation: None
Recommendations:

1. Maintain and use the probes or remove them frontethies. The latter action would prevent potential
contamination if the probes were not maintained.

2. Measure and record rinse tank conductivities ik taaintenance log books to demonstrate process
control. This could be done in-house or it couldsbet to the same commercial lab performing GSFC’s
process tank analyzes.

Concern2: The sensor probes were not properly set to sghea the rinse water needed to be replaced. It is
stated in the OSC report that the probes had dedriacthe tanks.

Evidence: Interviews held with GSFC personnel confirmedhebes were not set in accordance with the
manufacturer’s (Myron L. Company) suggested sedtamyspecified in the Operation Manual. In addjtiba
maintenance team appeared to lack a level of ca@npetregarding probe functionality. GSFC personnel
conveyed to the IA Team that the probes were iestathen the Plating Lab was originally opened. ifient
was to utilize the latest in plating lab water ntoning technology. They stated the probes wereaht# to sense
dust and dirt. To overcome this and other shosifétie lab personnel flushed the rinse tanks poioise on new
plating tasks. This method rather than the autodnedatrol was used as an obvious and completelgaable
expedient because of low plating process througbmuipared with a commercial plating shop.

Note: During the IA Team Plating Lab tour, team memlmdrserved conductivity probes were turned off on
several cold water rinse tanks (Figure 7).
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Figure 7: Cold water rinse tank conductivity probe switch “Off.”

Violation of law, rule, or regulation: None
Recommendation: Refer to Concern 1 recommendations.

Concern 3 The solenoid valves were clogged, preventing tfrem properly regulating rinse water quality per
the OSC report.

Evidence: Interviews held with GSFC personnel confirmed ph&bes were not maintained properly. The rinse
water tanks were emptied at the end of the weekedfitled at the beginning of the week. In additiovater
conditioning included a limited daily flush of th@se tanks. To perform this operation, the solémailves were
overridden. During the Plating Lab tour, the sgmabes and solenoid valves were demonstrated fionogonal.

Violation of law, rule, or regulation: None

Recommendation: Refer to Concern 1 recommendations. Solenoid gadwel sensor probes are an integral part
of the same de-ionized rinse water tank supplyraoritoring system.

Additional Information The IA Team’s additional comments to the OSCgalten regarding the probes and
valves maintenance were as follows:

The probes and valves are still a part of the rimsger monitoring system. The Plating Lab initiatked process
to replace the probes in October 2008 as a rebMt.dJdofot’s suggestion. Fourteen replacemenbpswere
ordered November 21, 2008 from Accent Controls @yst(Attachment 24: Purchase Order for Probes). The
probes were received November 24, 2008. During3tBEC on-site interviews the 1A Team was informeal th
probes were installed in 12 of the 14 tanks (caddewonly) in early June 2009. According to thetiRtal.ab
maintenance team, some of the solenoid valves lsadaen replaced. The Plating Lab maintenance éehted
that the probes were not used to control the dieesd of the water. The only requirements assatiatth the
rinse water are detailed in Work Instruction 547-80I72.1.22A Quality Plan in the Electroplating Ledttory
written in 2005. This work instruction contains aintenance log requirement to clean the probesiwesice
the probes were installed for the original facilitythe early 1990’s, there is a time lapse on aonénce with
this requirement. Also, there is an indication tihat replacement probes have not been maintainddyen L.
Company’s maintenance manual instructions.
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22222 Rinse Water Quality

Concern 1: The rinse water was not maintained to the prppelevel.

Evidence: Through interviews with Mr. Udofot and the GSFCtRig Lab personnel, the IA Team determined the
de-ionized rinse water requirements had not beénedte Mr. Udofot and the Plating Lab personnelaver
unaware that a de-ionized water specification egisthe current method used to maintain the riregenguality
has no requirements. The method used to ensurentigewater quality was, and still is, to drain these tanks at
the end of the week and to refill them at the sifthe following week. In addition, there is algdlushing of the
rinse tanks for approximately 30 minutes. Thisaslisted as an action required per Work Instructd 7-WI-
8072.1.22A Quality Plan in the Electroplating Ladtory.

Ideally, the final hot rinses’ pH should be in tla@ge of 6 to 8 to prevent alkaline and acidicatafreactions.
However, the limited time in these rinses couplétth the fact the parts are rapidly dried after realaoes not
allow much opportunity for surface reactions touwrcc

Violation of law, rule, or regulation: None

Recommendation: Update the Work Instruction to include an applleakater quality standard for the de-ionized
water. For example, ASTM D1193 type IV for all ceidses and type Il for hot rinses and spray rimsiggt be
considered.

Concern 2 The improper final hot rinse water pH (high atyidevel) leaves the plated parts open to corrgsion
leading to shortened life and possibly prematuitaria

Evidence: There was no evidence found to support thisemoje and no credible proposed mechanism.
Corrosion requires an electrolyte, oxygen, a sulepgnaterial, and time. Corrosion while the paiin the de-
ionized water rinse is unlikely because of shoposure time and lack of oxygen. Once the partrivoreed and
dried, the only electrolyte source is humidity, bethe need to rapidly dry. Corrosion in climatetcolled areas
is generally minimal, since heating, ventilatingdaair conditioning (HVAC) systems typically maiirtaelative
humidity at 50-percent or less. Outdoor storageireg corrosion protection for all but the mostunally
resistant materials. Halides are known to accedaratrosion (e.g., chloride). A commonly observesbfem is
wrapping parts in plastics or touching them witheblaands. Both acts are potential sources of dderi
therefore, the post-processing corrosion is mwhlia result of improper storage and handlingaathan a less
than optimal rinse pH. This could have been thecoaf the part's surface corrosion referred tMm Hidrobo's
interview. Since no analyzes were performed, th@dam cannot state the surface contamination wdact,
corrosion.

After reviewing the certification packages for 0%20 plating jobs, there was no evidence to supgort
Udofot’s allegation that any part processed at GSFaCility was rejected because of improper ripbe

Violation of law, rule, or regulation: None

Concern 3 The post-final hot rinse blow dry operations getean aerosol that corrodes the metal equipment i
the Plating Lab.

Evidence: After touring the GSFC Plating Lab, the IA Teaame to the conclusion that the facility, specifigal
the blow-dry/air hose area (Figure 8), did not @ppe havepreferentialcorrosion on equipment or any facility
hardware (e.g., tables, chairs, material rafkiglure 9). There is no reason to believe the GSfeflitiy corrosion,
referred to in the OSC letter was a result of angtlother than humidity.

Note: The corrosion observed was much less than thatieegetypical electroplating facility.
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Figure 9: Facility hardware.

Violation of law, rule, or regulation: None

Concern 4 Improper rinse water pH could compromise the ipaisn layer thicknesses on critical parts
rendering them prone to corrosion.

Evidence: No evidence was found to support this claim. dkiele layers on passivated parts are inherently
stable; this is the reason for utilizing them. A®sault, it takes specialized conditions to dissdhem at any
appreciable rate. Typical conditions are extrenigityc pH 1 or less, coupled with reducing age@s/en the

lack of both conditions in GSFC'’s rinses, chemattdck on passivation layers would be very slowest and
more likely non-existent.
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Violation of law, rule, or regulation: None
Concern 5 The Plating Lab used tap water in lieu of dezediwater for the rinse tanks.

Evidence: During the June 17, 2009 IA Team teleconferenitie Mr. Udofot, he indicated tap water had been
used because of a malfunctioning reverse osmo§) ¢igstem for the production of de-ionized wates. N
evidence was found to support or deny this claimalgsis of final rinse water samples taken durlrg A Team
site visit provided conductivity data consistenthwde-ionized water rather than tap water (Attaahng€: 1A—
Water Sample Report July 23, 2009). Neverthetbsse were no rejected parts attributable to tlecofisap
water. Finally, GSFC has no documented requireregrihe use of de-ionized water in final rinsesny other
rinses.

Violation of law, rule, or regulation: None
Recommendation: See Concern 1.

Additional information It is not uncommon for commercial surface treattjeb shops to use tap water for some
process rinses, especially after hot alkaline dearits use depends primarily on the tap watextdess; that is,
the concentration of low solubility inorganic conypals commonly referred to as scale.

2.2.2.2.3 Certification Documentation

Concern 1: The Plating Lab consistently plated parts with @ytpgold (Au) instead of Type 2 without customer
agreement, which is in violation of GSFC’s quatifygstem requirements.

Evidence: There was no evidence found to substantiate Hieigadion. The IA Team reviewed the Au plating bath
specification and determined the GSFC's bath isskgpof plating Au that meets Typeadd Type 2 purity
requirements. The method of providing an Au plathath that meets both Type 1 and Type 2 is ansing
practice that the IA Team confirmed with a sepavatedor.

Violation of law, rule, or regulation: None.

Concern 2 The parts coating thicknesses were measuredréattyr using incorrect methods and thus, certified
incorrectly.

Evidence: This allegation was substantiated. QA only measthre parts’ dimensions before processing and after
all plating was completed (Attachment 25: Electadgdl Inspection Form (548.2.18SFC responded to Mr.
Udofot’s concern that the coating thicknesses weiienproperly measured by purchasing an UPA

Technologies XRF-2000 machine, which was deliveréd October 2008. Mr. Udofot was trained on how to
operate the machine.

This machine is capable of measuring the thickrseesbmdividual layers in multi-layered coatingsgie a nickel
underlayment of 0.0005 inches thick minimum follaW®y a gold coating of 0.0001 inches thick minimum)
Three employees have since been trained in theab@erf the machine.

Violation of law, rule, or regulation: None. The IA team noted a nonconformance toitte inspection
requirement for thickness as specified on the drgvar gold plating pespecification MIL-G-45204Class 2
and MIL-C-26074Grade B. GSFC QA certified the final product met the tleks drawing requirement, but
there was no evidence found to support the thickoesdification. The Certification Logs reviewedl diot have
the level of detail for thickness measurement meglio assure the thickness as specified by thefigadion on
the drawing could be validated. Per discussionis @A the reported thickness measurement indicates
comparison of the part’s final dimension verseitsal dimension, not individual thickness mea=mments for
each coating. This method is verification by simiijaand is not direct verification as required. &sesult, the
method used by QA does not properly validate tlagvaorg requirement resulting in the non-compliantthe
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process requirement and a non-compliance of arBEQ requirement for documenting conformance to
requirements using properly developed means fabéshing objective evidence. According to NASAiEyI
Directive 1280.1 (NASA Management System Polic8Q19001 is a type of management system. The
management system provides a structure whereby N&®Aneasure how effectively it is performing itission
and meeting its objectives; focus on where improxeisiare needed; and ensure that value is delivere
customers.

The non-compliance on the thickness constitutesriskvto the form and fit of the plated part. A @tional test is
performed on the plated part to validate it mels¢srequirements.

Recommendations:

1. QA personnel need additional training to underdtplating specification requirements; for examgleekness
and acceptable methods to certify them.

2. GSFC's Plating Lab personnel need training on assgplating specification measurements and QA’s
measuring capability constraints.

3. Purchase and train Plating Lab personnel inpegeint necessary to validate plating thickness reménts
stated in the specifications or seek validatiooulgh vendor analyzes.

Note:

There are instances where it is impossible to thireeeasure the part after every coating is apphaxt example,
to plate copper (Cu) on stainless steel, a Woodseh{Ni) strike must be employed. To do this, plaet is
immersed in the Woods bath and held at an anod@npal to remove the naturally occurring oxidedayT his
reduces the part’s thickness. Next, without remg¥ire part from the bath, the part’s polarity igersed making
it cathodic. The part cannot be removed for measent here because it will spontaneously oxidizaiin
rendering any further surface treatment ineffectivis held at this potential to plate a thin Nilgt. In this
instance, it is impossible to get the strike thiek® by difference measurement since the anodicestepves
some of the parent material. Also, if the resglt@u coating is thick enough, even X-ray measurémen
techniques cannot measure the thickness of thelyimigstrike because of attenuation. In such imsts, the
only option is to plate coupons and measure tlokileiss through metallographic cross-sectioning.

For thicker underlying coatings, this can stilldreissue; for example, plating Cu on Ni. If thecdating has
been in contact with the air momentarily, Cu camplaged directly on it with good results. If it hbsen exposed
to the air longer, an oxide “grows” on the surfaghich will either prevent Cu plating or resultpoor adhesion,
peeling, or blistering. If an acid etch is usedamove the oxide, the part thickness changes besaunse of the
Ni is removed. Many times the requirements haves#s thickness tolerances such that small variation
thickness are not important. When they are impaortaese problems can be overcome by using X-@ynigues
or by sectioning coupons and measuring the layetisadly.

Documentation Recommendations:

1. The planners should have an in-house list of glatapabilities per the specification stated on
engineering drawing notes and maintained by thenglaab. If the requirements are not on the indeu
list, then an outside vendor should be sought.

2. Plating Lab should purchase and train Plating Lexisgnnel in equipment necessary to validate diinga
requirements stated in the specifications or seéilation through vendor analyzes. Typically, psxe
control and verification through process bath amapon analyzes is used for validation. Although
preferred, validation on actual hardware is nosspiads in many instances.
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3. GFC’s Plating Lab documentation needs to be updatéttlude data supporting direct and indirect
validation/verification techniques.

22224 Customers and Goddard Space Flight Cent@lating Lab Personnel Complaints

Concern I During the interview with Mr. Udofot, it was coayed that the Plating Lab received a customer
complaint from Mr. Hidrobo. It was also allegedttivér. Hidrobo was prevented from bringing a partios Mr.
Udofot for further advice.

Evidence: During the interviews with GSFC personnel, Mrditibo was interviewed. He confirmed a part was to
have an additional processing operation. He staisedonversation with Mr. Udofot was not a compidiat
characterized it as more of a technical discus$ivnGray corroborated that the discussion was mbee

technical discussion. He stated Mr. Udofot was jgiog Mr. Hidrobo with a technical explanation ohat could
have caused the poor quality plating results. Mdrébo informed the IA Team that the Plating Labkahe part
and re-plated it at no additional cost (time tophgject) and the results were good. Mr. Hidrobataan to state

he was not asked by Mr. Hinkle or any other GSFG@w®el to refrain from taking parts to or askiog f
assistance from Mr. Udofot.

Violation of law, rule, or regulation: None.

Concern 2 In the interview with Mr. Udofot, he stated Platibgb personnel complained that the Plating Lab
was too hot and humid.

Evidence: Mr. Adams confirmed he made the excessive haaptaint to Mr. Udofot. During the investigation of
the “White Cloud Mist” issue, broken air controlén the Plating Lab were discovered. These brakertrollers
were repaired as a result and the high humiditgitiom was resolved.

Violation of law, rule, or regulation: None.

Concern 3 No sensor probes were installed in the Hot WRtese Tanks (HWRT). This prevents quality control
of the hot water rinse tank.

Evidence: This allegation was confirmed through a tourtaf Plating Lab (Figure 10). Plating Group instroics
do not contain requirements for the water qualitgliscussed earlier. Two replacement probes werhased
for the HWRT, but were never installed. As best@dd be determined, the original system desigmadid
include them in hot water rinse tanks.

Violation of law, rule, or regulation: None
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Figure 10: Missing conductivity probe switch on HWRT.

In conclusion, with respect to areas of Quality Ukasice, the IA teardid not find a violation of law, rule, or
regulation. The investigation did confirm one 1ISO 9001 non-cbamte against operational procedure as stated
by Mr. Udofot in the OSC letter.
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Attachment 1: OSC Letter

054122009 10:03 FAX 2026535151 asc ooz o007

LS. OF FICE OF SPECIAL COUNSEL
173 M Srecth MW L San LR
Moashingron, I 20036- 1505

May 100 2609

rhe Special Counsed

Mr. Christopher Scolese

Acting Administrator

National Aeronautics and Spuce Adm inistration
300 F Street, S.W.

Washington, D.C. 20546

Re: OSC File No Di-09-1621

ear Mr. Scolese:

Pursuant to iy responsibilitie as Acting Special Counsel. 1 am referring 1o vou for
investigation a whistleblower disclost re that officiuls at the National Acronautics and Space
Administration (NASA). Goddard Spice Flight Center (GSFC). Greenbelt. Maryland. are
engaging in conduct which may const tute a violation of a law, rule. or regulation and a
substantial and specilic danger to pub ic health and salety.

Mr. Bassey U'defot. who has ¢ mnsented 1o the release of his name. was previously an
Acrospace Engineer Group Leader' in the Advanced Manufacturing Branch Plating Group
(Plating Group) at GSFC. Mr, Udoflor holds a Masters Degree in electrochemical plating and has
14 vears of experience in the field. He has also conducted research. presented numerous
technical seminars, und holds patents - n electrochemical plating. Mr. Udofot disclosed that
during his tenure in this position he w tnessed practiees that placed employees in danger or
exposure to hazardous chemicals and « ompromised the quality and satety of the products that the
Plating Group handled.

Mr. Udofot explained that the lating Group contracts with various internal NASA
customers. such as the Jet Propulsion |.aboratory and the Landsat Program. to plate critical
spacecrall components for space missions and testing. | he process requires several steps,
including plating with an aqueous soluion of simple or complex salts and several rinses using
de-ionized water, will a final de-ioniz-d hot water rinse of the parts before they are dried and
completed. Mr. Udofot identified seve ral problems with the plating process at GSFC. as well as
with the maintenance of GSFCs equip ment and the certification of parts {or usc.

First, Mr. Udofot alleged that Lic plating reom contains three very large tanks containing
cyanide and ather porentially carcinogenic chemicals. such as hexavalent chromium. He
contends that these tanks are not cappe | ar coverad. even when they are not in use. and are
therelore releasmg potentially hazardo s acid mist. alkalt mist, and other corrosive rume
mixtures inte the plating reom. where cmplovees inhale them. LEmployces are =of required to

A Ldotot s carrent address and telephone v amber are: 1135 Delray Read. Kncxville, Tennessee 37923;
(865)652-8683

AT 99— TS
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Attachment 1 continued
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The Special Counsel

Mr. Christopher Scolese

Page 2

wear gloves or masks when working near or with the tank containing a hexavalent chromium
compound. and Mr. Udofot indicatee that the NASA Industrial Hygiene Office’s 2003 Executive
Summary stawes thar such protective neasures are unnecessary. Mr. Udofot noted that this
instruction is in opposition to the warnings and safety instructions contained in the “materials
safety data sheets™ provided by the st ppliers of the chemicals used in the plating lab.
Furthermore, the air circulation, or "y ush/pull,” system in the plating room was not properly
circulating fresh air. as was discovercd when Mr. Udofot noticed a condensation cloud forming
in the room. e immediately brough this to the attention of another emplovee. who called
cmergency services o the site. Upon investigation, it was found that the system’s humidity
transmitter was not properly calibrate d and was not intended to be used in such a manner.
Additionally, the push/pull supply an I exhaust fans were not connected to the system command,
and were running without control froin Metasys, the main control system. Thus, the entire air
circulation system was compromised ind was potentially unable to properly circulate the air
containing the fumes {rom the uncapry ed tanks.

Mr. Udofot also explained tha the final step before drying in the plating process is the
~hot water rinse,” which involves rinsing the plated parts in a hot water bath to slough off any
chemical remnants. To achieve optirr al results, the rinse water should have a neutral pH of’
approximately 7. Mr. Udofot stated that approximately 25 vears ago, NASA installed 12 sensor
probes and solenoid valves on the tan s containing the rinse water, which were meant to
automatically measure and regulate th 2 quality of the water. When the probes and valves
operated properly, the probes would s :nse that the water in the tanks was not at the proper pH
level and needed to be replaced, which would cause the solenoid valves to opern. allowing fresh
water in to replace the stagnant water n the tanks. Mr. Udefot discovered thai the probes were
never used or maintained by employe s, and were neglected to the point that they had degraded
in the tanks. When Mr. Udofot questi »ned this, management and the operator of the plating shop
told Mr, Udofot that the valves were n ot opening because the water was never dirty enough to set
off the sensor on the probe. and that w wen they were opened. the valves failed to automatically
shut off, allowing a continuous flow o “water into the tanks. Upon investigation, Mr. Udofot
discovered that, in fact, the probes were never properly set 1o sense when the water needed
replacing. and the valves were cloggec due to lack of maintenance, causing them to fail to close
automatically. When Mr. Udofot used the manufacturer’s manual to reset the operating
parameters on the system, the system viorked properly. However, many of the probes were
brittle and cracked. and had lost their riarkings due to exposure to the acidic rinse water and

years of neglect.

Because the probes and valves hid not operate properly. when the parts were rinsed a
buildup of remnant chemicals, or “drag -out,” was left in the rinse water. Mr. Udofot noticed that
metal cquipment in contact with the rir se water showed signs of acid degradation, and suspected
that the rinse water was not at the prop :r pi of 7 because ol the build-up of drag-out it
contained. Mr. Udofot reported his corcerns to his supervisor. Mr. Garcia Blount. who ordered
outside laboratory tests to determine th: pH of the water. The final hot rinse water was tested
and found to have pH levels of 3.3, 4.1 and 4.9, which are acidic. Mr. Udofot explained that the
acidity causes the cyanide en the parts o be etched ofl into the water. forming hydrogen cyanide.
chloride. and ftuoride. hexachromic aci is. and other trace toxins and making the water hazardous
to humans. In addition. Mr. Udofot sta ed that the acidity of the {inal hot rinse water used in the
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Attachment 1 continued
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Page 3

rinsing process could compromise the organic inclusions in the metal deposit erystal lattices. the
thickness of metal deposits on the pa ts. and the necessary protective oxide films deposited on
them. This leaves the parts open to corrosion attacks and can shorten their Hfc expectancies
which in turn may lead 1o premature failure of a part during a space flight mission.

Afler rinsing. the plated parts are blown dry in the plating room, which has an air-
circulating hood under which the par s can be dried. The use of this hood would prevent the
dispersion of the water containing the drag-out, which poses a safety hazard to the plating
emplovees in the room. Mr. Udofot :eported, however, that instead of using this hood.
employees simply blow the parts dry into the room, spraying the contaminated water on
equipment and other employees. Fe roted that the fong table at which emplovees work was
showing signs of corrosion from contict with the water containing these chemicals. He also
noted that the plating room comtains : 4 rectifiers. which power the plating process, and that 12 of
the rectifiers were not covered and wire badly corroded because of the water 1o which they were
exposed. Based upon his observations, Mr. Udofot was concerned for the safety and health of’
employvees and he reccommended to staff that they employ the hood in the drying process.
However. staff and management resis:ed this change to the process and continued 1o dry the parts
without using the hood, exposing Mr. Udofot and other employees to potentially hazardous

. 2
chemicals.

Additionally, Mr. Udofot alleg ed that the plating shop has consistently, and without the
customer’s knowledge. plated parts w th Type 1 gold instead of the Type 2 gold specified by the
customer. Customers complete a cert fication log. which lays out the specifications for the part
being plated. and then forward the cer ification log to the planner. who then sends it to the platers
at GSFC. Mr. Udofot explained that 1JASA follows the International Organization for
Standardization (ISO) 9000 series of 1 :quirements for product quality through process
controls. The plating process in partic ular must be performed in accordance with ISO
G001/ 2000, or alternatively, Aerospacz Standard (AS) 9100. AS 9100 is a similar standard to
ISO 9001, but is tailored to acrospace mnanufacturers and contains additional requirements and
clarifications. Mr. Udofot alleged that the substitution of Type | gold without the customer’s
knowledge is a violation of the quality requirements associated with ISO 9001 and AS 9100.
Tyvpe 1 gold is more expensive than Th pe 2 gold, and plating shop employees told Mr. Uidofot
that the shop exclusively uses Type 1 ;old. Customers requesting Type 2 gold were not advised
of this. and therefore they were not giv en the opportunity to look elsewhere 1o have their pants
plated. The parts were simply plated v ith Type 1 gold and returned to the customer as if no
substitution was made, Mr. Uldofot all »ged that this practice has gone on in the plating shop for

at least several years.

Mr. Udofot also alleged that en plovees of Northrop-Grumman Corp., the NASA
contractor responsible for measuring and certifying the thickness of the plating on parts, used a
faulty measuring system and therefore (nowingly certified parts incorrectly. Specifically,

© It s notevarthy that Mr Uidofot attempted to subsritute fess-hazardous trivalent chromium for hexavalent
chromium, as it was in siock and would not corpromise or change the plating process. but he met with resistance

hecause it would require too many adnunistrati o approvals to effect the change.
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The Special Counsel

Mr. Christopher Scolese
Page 4

Mr. Udofor explained that plating on »arts with a single laver coating can be measured by 1aking
the difference between the thickness f the unplated part. or the substrate, and the thickness of
the part after plating. However, this method is not reliable when measuring parts that are coated
in multiple laycers. such as those plate I by the Plating Group at GSFC. Nevertheless. Mr. Udofot
discovered that this was the method tcing used by Northrop Grumman emplovees when he
attempted to measure compliance within the Plating Group. Mr. Udofot immediately ordered
X-ray equipment capable of providin;: a more accurate measurement. He alleged, however, that
improperly measured and certified pa s were returned to customers during a minimum of nine
months prior to the arrival of the new equipment. He contended that an improper thickness
certification could result in plating on spacecraft parts that fails to provide necessary dry
lubrication, corrosion protection, or shiclding, leading to parts seizing while in use. This could
possibly shorten the life expectancy o “such parls and/or lead to an accident.

The U.S. Office of Special Coursel (OSC) is authorized by law to receive disclosures of
information from fedcral employees a leging violations of law, rule, or regulation, gross
mismanagement, a gross waste of funils. an abuse of authority. or a substantia! and specific
danger to public health or salety. 5 U S.C. § 1213(a) and (b). As Acting Special Counsel. if'l
find. on the basis of the information d sclosed, that there is a substantial likelihood that one of
these conditions exists. [ am required o advise the appropriate agency head of my findings, and
the agency head is required to conduc an investigation of the allegations and prepare a report.
SUS.C. §1213(c) and (g).

I have concluded that there is a s ibstantial likelihood that the information the
whistleblower provided to OSC discloses a violation of law. rule, or regulation and a substantial
and specific danger to public health ar d safety. As previously stated, I am referring this
information to you for an investigatior of the whistleblower’s allegations and a report of your
findings within 60 days of your receip of this letter. By law, the report must be reviewed and
signed by you personally. Should you nevertheless delegate your authority 1o review and sign
the report to the Inspector General, or iy other official. the delegation must be specifically
stated and must include the authority to take the actions necessary under 5 U.S.C. § 1213(d)(5).
Without this information, the report m::y be found deficient. The requirements of the report arc
set forthat 5 U.S.C. § 1213(¢) and (d). A summary of § 1213(d) is enclosed. As a matter of
policy, OSC also requires that your inv estigators interview the whistleblower as part of the
agency investigation whenever the whistleblower consents 1o disclosure of his or her name.

In the event it is not possible to r« port on the matter within the 60-day time limit under the
statute, you may request in writing an < xtension of time not to exceed 60 davs. Please be advised
that an extension of time 1s normally not granted automatically. but only upon a showing of good
cause. Accordingly. in the written reu est for an extension of lime. please state specifically the
reasons the additional lime is needed.

After making the determinations 1 2quired by S UL.S.C. § 1213(c)(2). copies of the report,
along with any comments on the report from the person making the disclosure and any
comments or recommendations by this ffice, will be sent to the President and the appropriate
oversight committees in the Senate and House of Representatives. 5 U.S.C. 8 1213(exn3).
Unless classified or prohibited from rel ase by law or by Executive Order requiring that
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rhe special Counsel

Mr. Christopher Scolese
Page 5

October 2009

0SC &oes/007

information be kept secret in the interest of the national defense or the conduct of foreign affairs,
a copy of the report and any commen s will be placed in a public file in accordance with 3 U.S.C.

§ 1219(a).

Please refer to our file number 11 any correspondence on this matter. [ you need further
information, please contact Catherine A, McMullen, Chief, Disclosure Unit, at (202) 234-3604,
I am also available for any questions sou may have.

Sincerely.

T .
:_///Z’//" 9

¥illiam E. Reukauf 7

AL e

Acting Special Counsel

Enclosure
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Attachment 3: 2008 Follow-Up Survey of the Plating Group

Rupty tc Atr of

National Aeronautics and
Space Administration

Goddard Space Flight Center
Greenbelt, MD 20771

November 17, 2008

250
TO: 547/ Chief, Advanced Manufacturing Branch
FROM: 250/ Safety, Health and Environmental Division

SUBJECT: 2008 Follow Up Survey Of The Plating Group (Code 547.5)

1. BACKGROUND: The Industrial Hygiene Office (IHO) received a request fora
follow-up industrial hygiene survey on the Plating Group (Code 547.5) of the Advanced
Manufacturing Branch. Mr. Ching-tsen Bien, CIH, of the IHO conducted an air sampling
program to evaluate the potential exposures to the air contaminants that exist in the Plating
Shop. The air sampling was conducted between October 22 and November 10, 2008. The
purpose of this evaluation was to determine the exposure of the GSFC employees to these
potential health hazards. Since the activities of the GSFC employees at the Plating Shop
were low at this time period, only area samples were collected. Personal sampling will
resume when more orders are received.

2. THE PLATING PROCESS

The Plating Group provides services such as electroplating, surface finishing, and
electroforming for the components of spacecraft, flight hardware, or ground support
equipment. In addition, to electroplating of gold, silver, nickel, or copper, the shop also
has the capability of anodizing and iriditing aluminum parts. A plating process consists of
the following steps:

1) Degreasing

2) Removing Soiling

3) Removing oxide film on the metal surface.

4) Adding a thin metal “Strike” to improve adhesion, and
5) Plating.

The GSFC Plating Shop has several lines for different types of plating. There are A, B,
CN, E, G, and N lines. Each line has tanks for solvents, chemicals, and water rinse.
Typical gold plating on an aluminum part involves the following steps, chemicals, and
operating parameters:

Step | Process Tank Main chemicals pH Temp., °F
#

1 Aluminum soak cleaner A-1 Phosphates 11.97-12.0 150 - 160

2 Ci -flow rinse A-3 Water
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3 Aluminum deoxidizer A-4 Nitric and hydrofluoric 0.56-0.6 70 - 80
acids

4 Cold water rinse A-5 Water

5 Aluminum etch cleaner A-2 Sodium hydroxide 124-12.8 150 - 160

6 Cold water rinse A-3 Water

7 Aluminum deoxidizer rinse | A-4 Nitric and hydrofluoric 0.56 -0.6 70 - 80

acids

8 Cold water rinse A-3 Water

9 Nitric acid rinse B-4A Nitric acid 02--03 75 -80

10 Counter-flow rinse B-5 Water

it Aluminum zincate B-3 Sodium hydroxide, Zinc 124 - 134 Room
activation oxide

12 | Nitric acid drip B-4B | Nitric acid -0.025 - - 75 -80

0.034

13 Cold water rinse B-5 Water

14 Aluminum zincate B-3 Sodium hydroxide, Zinc 124-134 Room
activation oxide

15 Counter-flow rinse B-2 Water

16 Electroless nickel E-7 Nickel, Sodium hydroxide 45-52 180 — 195

17 Cold water rinse E-6 Water

18 Cold water rinse B-5 Water

19 Woods nickel strike B-6 Hydrochloric acid -0.15--0.20 {75-85

20 Hot water rinse B-5 Water 130

21 Gold strike G-1 Potassium gold cyanide 3.3-4.0 120140

22 Water spray rinse G-2 Water

23 Gold plating G-3 Gold 8.5-9.5 120 ~ 130

24 Cold water rinse G-4 Water

25 Hot water rinse B-11 Water 130

26 Blow dry with compressed
air

Plating of other metal may involve different steps using different types of chemicals. The
immersion time for the metal piece in each tank is brief in general, except for the plating
operation which may take 15 to 30 minutes. After immersion the metal piece in the tank,
the operator can stay outside the process area to avoid exposure to the air contaminants. In
general, the operator’s exposure is minimal as observed at the gold plating process.

3. Air Sampling

Area sampling was performed for the following chemicals:

Acid: Hydrochloric, Hydrofluoric, Nitric, Phosphoric, and Sulfuric.
Base: Sodium hydroxide.
Metal: Barium, Copper, Hexavalent chromium (chromic acid), and Nickel.
Other chemical: Cyanide.

Samples were analyzed by an American Industrial Hygiene Association accredited
laboratory. The acids samples except for the phosphoric acid were collected on a silica gel

3-10
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Attachment 3 continued

tube and analyzed by the NIOSH 7903 method. The phosphoric acid sample was collected
on a membrane filter and analyzed by the OSHA 111 method. Metals samples (except
chromium), such as barium and nickel were collected on membrane filters and analyzed by

the NIOSH 7300 method. Hexavalent chromium samples were collected on a PVC
membrane filter and analyzed by the OSHA ID 215 method. The sampling time varied

between 290 and 430 minutes.

Potassium cyanide and silver cyanide are used for silver plating at the CN line. No
samples were collected on the CN line since the line is not in operation. In general, the
metal analytical method is more sensitive than the wet chemical method for analyzing
sodium hydroxide or hydrogen cyanide. Instead of analyzing cyanide at the G-I tank, gold
or potassium was determined from the potassium or gold concentration on the filter. The
cyanide concentration can be calculated from the chemical formula of potassium gold
cyanide (KAu (CN);). The concentration of sodium hydroxide is also determined by same

approach.

4. Summary of Toxicity of Chemicals Used in the Plating Shop

Many chemicals used in the Plating Shop are very corrosive or irritating. A summary of
exposure limit and acute health effects for these chemicals is listed in the following table:

Chemical Exposure Acute Health Effects
Limit, Inhalation Dermal and eye
mgim’

Hydrochloric Acid 7.0

Severe irritation and chemical burns to the
respiratory tract

Corrosive and causes severe skin
burns and eye ulceration

Hydrofluoric acid 2.5

Severe irritation of the upper respiratory
tract with pain, burns, and inflammation.
May cause pulmonary edema

Severe skin burns and delayed
tissue destruction and
irreversible eye damage

Nitric Acid 5 Chemical bumns to the respiratory tract, Skins burns and irreversible eye
chemical pneumonitis and pulmonary damage
edema.
Phosphoric Acid 1.0 Severe irritation and chemical burns to the | Severe skin bums., chemical
respiratory tract conjunctivitis and corneal
damage of eyes
Sulfuric Acid 1.0 Severe irritation to mucous membranes Severe skin burns and

irreversible eye damage

Sodium hydroxide 2.0

Extreme pulmonary irritation

Severe full thickness skin burns
and irreversible eye damage

Barium chloride 0.5

Irritation of respiratory tract

Skin irritation, necrosis

Chromic acid 0.0025

Irritation to respiratory tract and mucous
membranes, potential carcinogen

Irritation or itching to skin

Chromium (Il or HE) | 0.5

Irritation to respiratory tract and mucous
membranes

Irritation to skin

Copper compounds 1.0

Upper respiratory tract irritation

Itching, erythema and
conjunctivitis on eyes

Nickel compounds 1.0

Irritating upper respiratory tract

Skin sensitization and
conjunctivitis on eyes
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Sodium phosphates | N/A Irritation Irritation to skin and eyes

Zinc oxide 5 Respiratory tract irritation Dermatitis and eye irritation
Cyanide (potassium | 5 Irritation to gastro-intestinal or respiratory | Inflammation and blistering on
gold cyanide) tract skin and corneal damage on eyes

5. Sampling Results

The results of air sampling are shown on Table 1. Almost all samples reported less than
the detection limit of the analytical method, which means they were less than the exposure
limit for these air contaminants for a minimum sampling time of five hours. Since the time
the operator spends at each tank is very brief, further personal sampling may not yield
meaningful results. Personal sampling for such short duration will not allow detection
limits as low as those reported here.

6. Other Observations

a. There is a wall chart posted at the Plating Shop that indicates the required personal
protective equipment (PPE) for various types of operations. For example, safety
toe boots are required for most operations. The street clothes are worn by
operators. Disposable nitrile rubber gloves are used for most operations.

b. An eye wash and an emergency shower are available in the Plating Shop.

c. There are several storage rooms for chemicals. Some rooms have shelves for
container storage. Containers stacked as high as three were observed in a few
storage rooms. Large containers (55-gallon size) are scattered in one room,
blocking the access to other containers in the room.

d. A compressed air jet was used to dry the finished plating parts after final water
rinse. The Group Leader has expressed concerns that the chemical-containing
water droplets may present as an inhalation hazard. He preferred to perform this
procedure inside an chemical exhaust hood in the Plating Shop.

e. Large or heavy metal pieces are immersed into and removed from the tanks using
an overhead hoist.

f. Some tanks are covered after the end of the work shift and others are left open.

g. The GSFC does not have a fire department or an emergency response team to
handle emergencies. It relies on the Greenbelt Fire Department. The Group Leader
indicated that he was informed that the Hazmat Team of the Greenbelt Fire
Department would not perform emergency service in an event of spills of materials
containing any quantities of cyanides.

Conclusions

The sampling results indicate that there was minimal release of hazardous air contaminants
to the environment. This is an indication of effective ventilation controls at the Plating
Shop. The previous 1996 personal sampling results also confirmed that employees at the
Plating Shop had minimal exposure to these hazardous chemicals. Since highly toxic or
corrosive chemicals such as sodium hydroxide, hydrogen fluoride, nitric acid or chromic
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acid are routinely used in the Plating Shop at elevated temperatures, prevention of
accidental skin or eye exposure to these hazardous chemicals should be emphasized.

Recommendations

9.

10.

The effectiveness of the ventilation system is the key for low contaminant emission
in the Plating Shop. In addition to the annual IHO LEV (local exhaust ventilation)
evaluations, consider installing flow rate monitors at tanks containing most
hazardous chemicals such as sodium hydroxide, nitric acid, or chromic acid to
ensure the continuing effective ventilation at these locations.

It appears that leather hard toe safety boots are listed as the required foot protection
for the operators. Leather shoes do not protect against the permeation of acids and
caustic compounds. Chemical resistant boots with hard toe should be used.

. A chemical resistant apron is required at the plating shop. It should be sufficient

for handling small metal pieces. For handling large or heavy parts or transferring
acids or sodium hydroxide, consider requiring the use of clothing that provides full
body chemical protection in case of spill or splash of these liquids. Long gauntlet
chemical resistant gloves that provide hand and arm protection should also be used
for these operations. The IHO can provide selection recommendations for the
appropriate PPE.

Consider requiring the wearing of long-sleeved shirt and long pants in the plating
area to reduce accidental chemical burns to the bare skin.

If it is practical, consider covering the tanks at the end of the workday to minimize
the emission of air contaminants.

Consider installing additional shelves in the storage room so that all small
containers are stored on the shelves. Also rearrange the location of the large
storage drums to provide easy access to other containers,

Perform periodic inspection of the eye wash fountain and emergency shower to
maintain continuing operation.

As a good hygiene practice, consider performing the final compressed air drying of
the finished part inside the chemical fume hood. The compressed air nozzle should
be relocated for convenient reach.

Since most chemicals used in the tanks are highly corrosive, a periodic inspection
program of these tanks should be considered to prevent catastrophic failures.
Consider the formation of an emergency response team to handle spills of cyanides
if the Greenbelt Fire Department does not provide assistance.

We appreciate the assistance provided by Mr. B. Udofot, Mr. C. Adams, Ms. K. Harvey,
Mr. B. White, Mr. L. White, and Mr. J. Wolfe.

C[L;”{."{A&'L—:"

Ching-tsen Bien, CIH
Industrial Hygienist
Industrial Hygiene Office (250.9)
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Attachment 4: |A Team Interview List

Note: Charlie Adams was on vacation during the GSFC site visit; the IA team had a telecom with him on July 1, 2009.

October 2009

June 22 June 23 June 24
Time Bldg 5, CR C026 Time Bldg 5, CR CD26 Time Bldg 5, CR C026
8:00 |Armando Lopez {Chief, Safety & Environ Div)
8:15 | X 6-2281
8:30 §:30|Steve Simond [Retired Supervisor) 8:30|Marvin Kaufman (Mech Group Lead Centractor)
8:45 5:45|{H) 301-290-0667 (Telecon) 8:45|x6-6271
9:00 9:00|Katrina Harvey (CS Acting Team Lead) 9:00
9:15 9:15|x6-0930 Electroplater) 9:15|Pilar loy (HEﬁ!'BdSM:E)
9:30 9:30| Melonie Scofield x6-1035 [CS Safety Mgr) 9:30|({H) 410 343-8203 / (C) 301-602-0208
9:45 9:45|Roy Deza x6-6795 (CIH Contractor) 9:45
10:00 10:00|Ching-tsen Bien x6-6918 {(CIH Contractor) 10:00|Ken Hinkle {(CS Chief Mech Syst)
10:15 10:15 10:15|X6-7101
James Baker [CS Planning)
10:30 10:30|Overrun 10:30|Jeff Dalhoff (CS CIH Group Lead) X62498 off-schedule |
10:45 10:45 10:45 |Todd Purser (CS COTR / HST Fab Mgr)
11:00 11:00|Overrun 11:00|x6-4265
11:15 11:15 11:15
11:30 11:30|Overrun 11:30|Trieu Thai (Qual Inspector Contractor)
11:45 11:45 11:45 [x6-4437
12:00 12:00|Armando Lopez 12:00
12:15 12:15 12:15
12:30 12:20 12:30
12:45 12:45 12:45
1:00 Opening Mig (Bldg 5, Rm C026) 1:00|Larry White (Electroplater Contractor / 1:00|Group Meeting: Todd Purser,
1:15 {armando Lopez) 1:15|x6-8344 Can't make Maintenance) 1:15|Katrina Harvey; Garcia Blount; Jim Loughlin
1:30 1:30 1:30|Donneise Briscoe; Tim Hamilton (CS Planner)
1:45 Plating Shop Visit 1:45|Ben White (Electroplater Contractor / 1:45|Mike Adams x & 2010 (HST Project Engineer)
2:00 (Ken Hinkle) 2:00|x6-6464 Maintenance) 2:00|Ken Hinkle Bob Vernier (CS COTR; Analyx)
2:15 2:15 2:15Jill Mcguire X62504 (HST Project Engineer)
2:30|Art Tumer {Quality Lead Contractor) 2:30|John Wolfe (CS Electroplater) 2:30|Emrold Gray - x 6-6911 - confirmed
2:45|x6-6015 2:45 |x6-5708 2:45| (Electrician - Jackson & Tull Contractor)
3:00)Garcia Blount (CS Former Supervisor) 3:00 3:00|Dr. Peter Blake (informal mentor)
3:15|xb-8374 3:15|Greg Hidrobo (CS Mech Designer) 3:15|x 6-4211 -Confirmed
3:30 3:30|x6-6794 or x6-6508 / (C) 301-266-0090) 3:30|Barry Greenberg; Manager Analyx Contract
3:45 3:45 3:45
4:00 400 | Donneise Briscoe (CS Planning Office) 4:00| Outbrief
4:15 4:15 | x6-8364 - -James Baker - Can't Make 4:15
4:30 4:30 4:30
5:00|Jim Loughlin (CS Manager)
x6-6208
Update on Wednesday @ 4:00pm
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Attachment 5: “White Cloud Mist” Incident Report

Incident report - # 2008-04-08-007

On April 8, 2008 at approximately 1700 hours, Donneise BRISCOE, Bldg. 5
Rm. EO04 Code 547.0 X 68364, contacted Ofc. Marsha HENDERSON,
Communications, reporting a chemical emergency at Bldg. 5 Rm. E14D, Plating
Lab. BRISCOE stated there was a vapor cloud forming over two cylinders and it
appeared to be growing in size. Sgt. Jeremy BROWN, sierra 5, Sgt. Todd
VANWRHY, sierra 6, Ofc. EMT. Jason GALLO, 35 Patrol, Ofc. EMT. Brandon
WRIGHT, 34 Patrol, and Ofc. Willie MOTON, 32 Patrol were dispatched and
arrived on scene at 1706 hours. At 1707 hours Sgt. VANWHY activated the fire
alarm in Bldg. . 5 by direction of Mr. Charles LOMBARD, Emergency Prep.
Officer, Bldg. 8 Rm. 100F Code 240.0 X 61109 and the Building was evacuated.
At approximately 1711 hours it was learned that 2 employees were unaccounted
for. Benjamine WHITE, Lab Tech. Bldg. 5 Rm. E014B, Code 250.0 X 66464 and
Katrina HARVEY, Engr. Tech. Bldg. 5 Rm. E014C Code 247.0 X 60930. At 1714
hours a safety perimeter was set and incident command DETAILS: continued...

was placed at the intersection on Tiros and Minitrack Roads. At 1712 hours
P.G. Dispatcher # 146 was notified and rescue, fire and HAZMAT apparatus
were dispatched and began arriving on scene at 1720 hours. Unit 18, Unit 14,
Amb. 419, Amb. 199, Amb. 137, Eng. 28, Eng. 14, Eng. 18, Eng. 484, Eng. 487,
Eng. 411, Eng. 35, Eng. 181, Eng. 302, Tanker 45, HMSU 41 & 45, Medic 11,
Medic 48 and HAZMAT 830. Arriving on the scene at 1717 hours is as follows.
Harry STEIN, Hazardous Waste MNGR. Bldg. 27 Rm. 140 Code 250.0 X 68874.
Phillip NESSLER, Environmental Engr. Bldg. 28 Rm. N150 Code 250.0 X 64693.
Anthony NICOLETTI, Safety Engr. Bldg. 28 Rm. N150 Code 250.0 X 62015.
Raymond RUBILOTTA, Assoc. Director Bldg. 8 Rm. 140 Code 200.0 X 68214
and Capt. Kenneth FULTON, Security Operations MNGR. Bldg. 9 Rm. 005 Code
240.0 X 60784. At 1727 Hours all appropriate paging and notifications were
completed. At 1815 hours both WHITE and HARVEY were located off Center via
telephone. At 2004 hours the scene was declared safe by P.G. County Fire and
Rescue, Chief MILLER and Chief EBEY, P.G. HAZMAT. Through their
investigation it was determined the suspected vapor cloud was steam. At 2048
hours all Units were clear and no further action was taken.
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Attachment 6a: IA—Water Sample Report July 23, 2008

ﬂ TECHNICAL DATA

EAX COVER PAGE

.CMTMA SA""G‘S Fd.« -

Exxmmber: | -30]-2%(~/093

Pages to follow: s

Original copies of any official reports will be sent via mail or parcel, - ’ %\
URGENT DATED MATERIAL | A< 7
PLEASE GIVE TO: 'E.r — 651
Tous Worees e o

AS SOON AS POSSIBLE

ANY INFORMATION IN THIS SPACE PERTAINS TO FAXED ITEMS

Thank you,

kflﬁdgﬁ %_Z ALl

NOTE: This facaimile contains confidentinl mformation intended only for the nddressee, Amny ather
dinclomure it prohibited, Should it be received in srror, or incamplete, please notify Ashley
Laboriories

immediately

ASHLEY LABORATORIES, LTD, = 10030 HARFORD ROAD = BALTIMORE. MARYLAND 21234
Fhone (410) 668-1270 » Fax (410] 668-0668 » www.ashiaylabs.com * techsarvices @ ashleviabs.com

5 __ METAL FINISHING

SPECIFICATION TESTING

ANALYSTS & CONSULTANTS

3-16



NASA Independent Assessment Team Report October 2009

Attachment 6a continued

ﬂ TECHNICAL DATA

REPORT: #D-0792) Amended
DATE: N.ASA / Goddard Space Flight Center
Code 547
Greenbelt Road
Greenbele, MD 20770
Atm: Mr. Jobn Wolfe
DATE: September 25, 2008

SCOPE: Analysis of Water Sample

RESULTS:

pH 4%
chromium (total) < 0.5 mg/
cyanide (total) 0.006 mg1

chioride < I mgA

OFFICIAL ONLY WITH EMBOSSED SEAL / / i
=g

}dm ¥’

ASHLEY LABORATORIES, LTD. = 10030 HARFORD ROAD = BALTIMORE, MARYLAND 21234
Fhana (410) 668-1270 = Fax (410) 668-0668 » www,ashlgylabs com » techservices @ashleylabs com

@ METAL FINISHING SPECIFICATION TESTING ANALYSTS & CONSULTANTS
Hormme e S Suc:
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ﬂ TECHNICAL DATA

REPORT: #D-0793 Amended
DATE: N.A S A. / Goddard Space Flight Center
Code 547

Greenbelt Road
Greenbelt, MD 20770

Aun: Mr. John Wolfe
DATE: Seprember 25, 2008

SCOPE: Analysis of Water Sample

RESULTS:

Sample marked 7/23/08 - N
pH 3.3
chromium (total) < 0.5 mg/l
eyanide (total) 0 006 mg/l

chloride < I mg/1

OFFICIAL ONLY WITH EMBOUSSED SEAL

ASHLEY LABORATORIES, LTD. * 10030 HARFORD ROAD » BALTIMORE, MARYLAND 21234
Phone (410) 668-1270 » Fax (410) B60-DE6ES » waw ashleylabs.com » techservices @ ashleylabs.com

@__" T METAL FINISHING SPECIFICATION TESTING ANALYSTS & CONSULTANTS
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ﬂ TECHNICAL DATA

REPORT: #D-0792 Amended

DATE: N.ASA. / Goddare Space Flight Center
Code 547
Greenbelt Road
Greenbelt, MDD 20770
Arn: Me. John Wolfe
DATE: September 25, 2008

SCOPE: Analysis of Water Sample

RESULTS:

Sample marked 7/23/08 - B
pH 49
chromium (total) < 0.5 mg/
cyanide (lotal) 0.006 mg/l

chloride < ] mg?

OFFICTAL DNLY WITH EMBOSSED SEAL

“Fane Hall

ASHLEY LABORATORIES, LTD, » 10030 HARFORD ROAD » BALTIMORE, MARYLAND 21234
Phona (410) 668-1270 * Fax (410) 668-0668 » www ashleylabs com = lachsanices @ ashlaylabs.com

@ METAL FINISHING SPECIFICATION TESTING ANALYSTS & CONSULTANTS
Fwigy 5= By Fase
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Attachment 6b: IA—Water Sample Report June 24, 2009

Water Tesl:lng P.O. Box 712

Stevensville, MD 21666

Lﬂborotories 410-643-771

of Marykand, Inc.
Marshal Space Flight Center Reporting Date:  6/252009
Steven Fudson Report #: K5332A

Building 4612, Room 1309
MSFC, alabama 33812

Submitted Sample Address:  Nasa Goddard Space Center
BROO Greenbelt Road
Greenbelt, Md 20771

Submitted Sample Source:  Building 5 E14D Tank A5

Date / Time Collected; 6/24/2000 11:20 AM
Sampler/Company: A, Arnold 8802aa, Wil Of Md
Field Record: Chlorine residual: Absent  Clear when drawn

Analytical Results

T I Detection | Analytical
Parameter Result Units Level MCL Method
___pH_ b | SU 0.1 {6.5-8.5(SMCL) | EPA 150.1
Conductivity 290 umhos/em 10 - | SM2510B
Notes:

I MCL is EFA's maximum contaminant level under primary drmking water regulations. SMCL is secondary maximum
contaminant level and is the aesthetic quality only, 1f your result is above any MCL or SMCL, you may want to consider 2
water treaiment system or o new well. Plesse check your local regilations ler any restrictions or additional limits.

2 N~ Not Detected

1 Sample received and examined within EPA’s recommended holding time

4. Analvied by Lab 214,

L] SM - Greenberg, Clesceri and Eaton, Standard Methods for the Examination of Water and Wastewater, 20" Ed,

Reported by,

ﬁ ]"L,U..:J.-._. - K"du&jk_

C. Rodgers, Customer Service Representative
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Water Testing PO Box 7

Stevensville, MD 21666
me 410-645-771
of Mangiond, nc
Maeshal Space Flight Center Reporting Dute:  6/2572000
Steven Huduon Repon #:  K533IR

Babding 4612, Room 1509
WISFC, Alshamp 35812

Submitied Seeple Address:  Naxp Goddard Space Center
BE00 Grecnbell Road
Greenbelt, Md 20771

Subrmimed Saeple Sowrce: Ranldemg 5 E140) Tonk W9

Date / Time Cailected G4 NN 1H35 AM
Sampler i pmpani: A Armoid ER92aa, W OF Md
Fhehd Recond: Chiorine rosidml: Abseni Chear when drown
Analytical Results
T Detection | | Analyteal |
Pamumster Resolt 1 ita Lt MICL Mi=thod |
pH 48 su | [N [65E5(SMCL) | EPA 1500 |
| _Conductivity | ND umhes/cm W0 ] - | sWosion
Wotes:

MICL js FPA S S lmass conilsssnnst Bvel ander primary Einlag s reguliless. ST, |5 esafdery S e
pavREA i N hewy] and be thie esseenie qualiny anly. Hmruhhm-nylﬂ.urm:,-u-yn-um-
Wik el Ty e of 1 new well Piese cheek woor locsl regolarions. for sy resmicteses o sddmanal lemn.

NEF - Mot Desectod

-
3 Sompir received and o ined withm EFAr recomenmndet eid@nge e
i Armined by Lab 214
5 50 — (Irehietp, Cliseo mal Faton, S ik fie e Eromissnins of Barar ol Basseter, 200 E4
Reporied by,

& b Loty

(2. Rodgers, Customer Sorvies Represeniotive

Ft:wnwdhr,:_'_"ifl
aiar Chunkiy Lscrsinnes ce-vhe Ty S M e i St a1l Dissammeng
ETidnrh | X m N e e name o Wk ol [
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Water Testing
Laboratories

October 2009

PG Bax T2
Steveasville, MI} 21666
A0-H43-7TN

of Manond, e

Muarshal Space Flight Center
Steven Hodson

Building 4612, Rooam 13404
MSFC, Alabema 35812

Subhrnrtted Sample Address: Mam Godderd Space Center
0D Cieenbel Bond
Greenbelt, Md 20771

Subrmited Sample Souroe: Building 5 E140 Tank B11

Reporting Dinte: 62500
Reporr & K53320

Dmie § Time-Collecsed: (28 0 1050 AN

SamplerCampany - A. Arnold BE92ms, Wil OF Md

Field Reoor: Chionne ressdunl Abseni  Clear when drawn

Analviical Resulis
I T - T = 1 mﬁ
Parssneler Resmlt Units | Lewel MCL Mlet hused

_ £ 4y | [ 6.5-8.35 {SMCL) | EPA |511|—|
[ Cateiiie g T =2 SMI510B

BMplca:

| MCL & EFA’ S maximem conmmernt bevel esder prosesry drmking seeer regeistions. SMCL 5 sscomsary mmm
o iraes jeved and a5 the aevtheriic geality only. [ voer et o above any MCL or SMTL, you may wast fo consider &
e e s svstem or pooew well Fieame chedk woor lped reguistions for sy mestricions o adboonsd ey

i S0 — Mo Deected,

i Lampln fedend and eutitieed wishin EPA s st rbed holding tims

4. Bradyred by | ot 212

5 0 — Girsesherp, Clesseri and Eotes, Serrd Mesheuly S thee Kimisasios of Wk and B ustesaner, 205 Bd,
Reported by,

= b, Ericyn

. Bodpess, Cusinmer Service Representative

Reviewed by o4

Wigeer Qugeitp Lpsprvicoes oyt oy e anderd, Dedrsvern. atd Vi Shifs Hoa ™ Detarfinerss.
Aoieurks Lty & o pgpderssd iy sy of Woiskow Tyl | epeouiiuinin o Mt i, b
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Attachment 6b concluded

Water Testing £.0.80x T2

. Stevensville, M 21666
Laboratories A10-643-7711
of Mangond, Inc
Marshal Space Flight Cerer Reporting Dase:  W2S2008
Sgeven Hudson Report #  KS332D

Building 44612, Room | 309
MSFC, Alabama 35812

Sobmitted Sample Address:  Musa Cioddand Space Center
BRUO Groenbell Road
Gireenbelt, Md 20771

Submitted Sample Source: Building 5§ E140 Tank G4

Tazfe ! Time Collected: G429 11:35 AM
Samples'Company: Ao Arnold BRTaa Wil OfF Md
Field Record: Chiorine residuad: Absent  Clear when draswn

Analytical Results

™ ! " Detection Analytical
| Pommetcr | Result |~ Unis =~ = Level MCL Methiod
, pH 48 sU 0.1 6.5-0.5 (SMCL) | EPA 150.1
| Conductivity | M1 umhoscm 14 . SM2S108
Noles:

[ MCL b FPA"S sl contamingst jevel under primary drinking waies ragulatsces ML s sectmdnry moaimss
enmaminant level and (s the nesthesic qualicy anly. 1F your result is above any MCL or SMCL, you may wani in consider a
wiger reaiment systems or 1 new well. Plense check your local regulabons for my reswictions or additiomal limits.

F NE - ot Detected.

k5 Sample recsived and examined within GPA's recommended bokfiag e

4. Annfyzed by Lab 214

8 SM — Gireenteny, Clesceri koad Eaton, Anoiderd Mvahos fr she Erasdsarion of Baver and Wamnear, " Ed

C. Rodpers, Customer Service Representutive

Reviewed by: 25

‘Water Suplty Lsbhoromes cessbad by tha Maniand, [Daseasns. and Vigros Stete Heath Depasments
Anrdeack Lavs i 8 ragsimied ade rorne of Werker Taws=g Laborsinses of Marpasd (s
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Attachment 6¢: IA—Water Sample Report July 23, 2009

Water Testing PO.Box7R

Laboratories %0 044770

of Mamyland, Inc. ‘ ‘ e
Marshal Space Flight Center Reporting Date:  7/28/09
Steven Hudson Report #: K5419A

Building 4612, Room 1309
MSFC, Alabama 35812

Submitted Sample Address: Nasa Goddard Space Center

8800 Greenbelt Road
Greenbelt, Md 20771

Submitied Sample Source: Building 5 E14D Tank G4

Date / Time Collected: 7/23/2009 11:30 AM
Sampler/Company: C. McAdam 8644CM, WTL of MD
Analytical Results
Detection Analytical
Parameter Result Units Level MCL Method
pH 6.05 suU 0.1 6.5-B.5(SMCL) | EPA 150.1
Conductivity | 10 wmhos/cm 10 | --- | SM2510B |
MNotes:

MCL 1s EPA's maximum contaminant level under primary drinking water regulations. SMCL is secondary maximum
contzminant level and 15 the acsthetic quality only. If your result is above any MCL or SMCL, you may want to consider 2
waler reatment system or 3 new well. Please check your local regulations for any reswrictions or addiional limits.

o ND - Not Detected.

1 Sample receved and examined within EPA’s recommended holding time

4 Analyzed by Lab 214

5. SM — Greenberg, Clesceri and Eaton, Standard Methods for the Examination of Water and Wastewater, 20% Ed
Reported by,

W
5, Besterfeldt, Quality Assurance Manager

Reviewed by: &é

Water Quaiity Laboratories certfied by the Maryland, Delaware, and Virginia State Health Departmenis
Aardvark Labs is a regisiered trade name of Waler Testing Laboratories of Maryand. inc.
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Attachment 6¢ continued

Water Testing POBE
H St MD 21
Laboratories 410.643.77M
of Maryland, Inc.
Marshal Space Flight Center Reporting Date: 7/28/09
Steven Hudson Report #: K35419B

Building 4612, Room 1309
MSFC, Alabama 35812

Submitted Sample Address: Nasa Goddard Space Center
8800 Greenbelt Road
Greenbelt, Md 20771

Submitted Sample Source: Building 5 E14D Tank N9

Date / Time Collected: 7/23/2009 11:25 AM
Sampler/Company; C. McAdam 8644CM, WTL of MD
Analytical Results
Detection Analytical
Parameter Result Units Level MCL Method
pH 717 SU 0.1 6.5-8.5 (SMCL) EPA 150.1
Conductivity 10 umhos/cm | 10 | — SM2510B
Notes:

1. MCL 1= EPA"s maxirmum contaminant level under primary drmking water regulations. SMCL is secondary maximum
contaminant level and is the aesthetic quality only. If your result is above any MCL or SMCL, you may want to consider 2
waleT Teamment system of a new well. Please check your local regolations for any restrictions or additional [mits.

ND - Not Derected.

Sample receivied and examined within EPA s recommended holding time

Analyzed by Lab 214

SM — Greenberg, Clesceri and Eaton, Standard Methods for the Examination af Water and Wastewater, 20* Ed.

Reported by,

Theae
5. Besterfeldt, Quality Assurance Manager

b

™

Reviewed by: TS

Water Quality Laboralories cerfified by the Maryland, Delaware, and Virginia State Health Departments
Aardvark Labs is 2 registered rade name of Water Testing Laboratories of Manfand, inc.
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Attachment 6¢ continued

Water Tesl:ing P.O. Box 712

= Stevensville, MDD 21666
Laboratories 410-643-77M
of Mangand, Inc
Marshal Space Flight Center Reporting Date:  7/28/09
Steven Hudson Report #: K5419C
Building 4612, Room 1309
MSFC, Alabama 35812
Submitted Sample Address: Nasa Goddard Space Center
£800 Greenbelt Road
Greenbelt, Md 20771
Submitted Sample Source: Building 5 E14D Tank A5
Date / Time Collected: 7/23/2009 11:36 AM
Sampler/Company: C. McAdam 8644CM, WTL of MD
Analytical Results
| Detection Analytical
Parameter Result Units Level MCL Method
pH 4.52 su | 0.1 6.5-8.5(SMCL) | EPA 150.1
| Conductivity 30 umhos/cm | 10 - SM2510B
Notes:
1. MCL = EPA's maximurm contaminant level under primary drinking water regulanons. SMCL is secondary maxinmm

contasmnant level and is the acsthetic quality only. [If your sesalt is above any MCL or SMCL, you may want to consider a
water ireatment system or a mew well. Please check your local regulanons for any restnctions or addisonal limdts

1. KD - Mot Detecied.

& Sample receved and examined within EPA s recommended holding time

4, Analyzed by Lzb 214,

5 SM - Greenberg, Clesceri and Ezwn, Standard Methods for the Examination of Water and Wastewarer, 20% Ed.
Reported by,

S. Besterfeldt, ﬁ; Assurance Manager

Reviewed by: TAA

Water Quallty Laboratonas cerfified by the Mangand, Delaware, and Virginka State Heailth Departments
Aardvark Labs is a registersd rade name of Waler Testing Laborstones of Mangand, Inc.

3-26



NASA Independent Assessment Team Report October 2009

Attachment 6¢ concluded

Water Testing 0. Box 712

. Stevensville, MD 21666
Laboratories 410-643-771
of Mamylond, Inc.
Marshal Space Flight Center Reporting Date:  7/28/09
Steven Hudson Report #: K5419D

Building 4612, Room 1309
MSFC, Alabama 35812

Submitted Sample Address: Nasa Goddard Space Center
8800 Greenbelt Road
Greenbelt, Md 20771

Submitted Sample Source:  Building 5 E14D Tank B11

Date / Time Collected: 7723/2009 11:40 AM
Sampler/Company: C. McAdam 8644CM, WTL of MD
Analytical Results
| Detection | Analytical !
Parameter | Result Units Level MCL Method |
__pH 6.59 SU 0.1 | 6.5-8,5(5MCL) | EPA 150.1
[ Conductivity 10 wumbos/cm 10 | - SM2510B
Notes:

1. MCL is EPA’s maximum contarmunant level under primary drinking water regulations. SMCL is secondary maximum
contaminant level and is the aesthetic quality only. If your result 15 sbove any MCL or SMCL, you may want o consider a
water treatment system of a new well. Please check your local regularions for any resmrictions or addinona] limits,

2. ND - Not Detected.

E8 Sample received 2nd examined within EPA’s recornmended holding time

4. Amnalyzed by Lab 214.

5. SM — Greenberg, Clesceri and Eaton, Szandard Methods for the Examination of Water and Wastewarer, 20™ Ed.
Reported by,

5. Besterfeldt, Quality Assurance Manager

Reviewed by: VS

Water Quafity Laboratories certfied by the Maryland, Delaware, and Virginia Staie Heafth Deparments
Aardvark Labs |z 3 registered trade name of Water Testing Laboraiones of Manyland, Inc
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Attachment 7: Close Call Report—De-lonization TankBurst Incident

Close Call Report: De-lonization Tank Burst Incidert

Background:

Incident report -- Tuesday, September 16, 2008:

“Two employees went over to the RO (reverse osmagitem in the Electroplating Shop [Plating Lab]
and turned the RO system from automatic mode taualanode. About one minute later pressure
released around the cylinder heads. Shortly tftereane cylinder burst and another cracked. The
system was then immediately turned off. There alamit a 4-inch hole in the one that burst, andalsm
amount of resin came out. Siemen’s who takesafaitee RO system was called immediately.”

Sieman’s came in the net day to repair the systéne tech explained that when switching the RO into
manual mode, a relief valve should have openedléase pressure building up from the system still
making water.”

ol
Figure 1. Electroplating Shop Reverse Osmosistidézation water treatment system.
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Attachment 7 continued
History:

Potable water feeding the Electroplating Shopeated prior to feeding shop process equipmenty&igu
1. The original system incorporated a seriesltfré operating at the water line feed pressuige T
system fed a storage tank with automatic levelrobotsing a solenoid valve at the outlet of thetneent
system to regulate flow. The system included a rabby-pass for the solenoid valve. Approximately
two years ago the treatment system was modifigdaceng the original system with pretreatment (wate
softener/carbon filters), reverse osmosis (RO)dmbnization. Figure 2 presents the system sctiema
Most of the piping associated with the originalteys remained in place, including valves. The uggda
system includes a high pressure pump to drive (Dg@mcess. The normal operating pressure at tée in
of the RO filters is ~130 psi. For low flow coridits the RO pump generates a maximum pumping
pressure of ~225 psi. As part of the upgrade titriage tank level control was modified to operate t
RO pumping system, eliminating the need for thersaild valve. The mechanism in the solenoid valve
was reported removed to disable the valve, allowipgn flow. However, system inspection after the
incident proved the valve remained operationale R control panel is equipped with a
“Automatic/Manual” mode switch. “Manual” mode ovigles the level control switch for the RO pump,
providing operator flexibility to read water qugligauges, or to override failure of “automatic” reod
control. The “manual” mode switch does not ovextiide level control switch operating the solenoid
valve. Following the upgrade the system continioefinction without incident. The original systemd
the RO system upgrade were installed by HydroMaxnisburg, MD.

Potable Water
(70 psi)

| ]

Reverse Osmosis

Carbon
Filter

Water
Softener

Solenoid Valve ~

TTTT 77 LoJ o

Original System

Tank Connections | 1
— v -
De-lonization Process Water
(Rated Pressure 80 psi) Circulation Loop

Figure 2. Electroplating Shop Reverse Osmosistidezation System Flow Diagram
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Attachment 7 continued

A few months ago, the new lab manager noted tleaiveiter quality gauge indicated a need to replaee t
DI tank filters. Due to concerns with the respwasess of HydroMax, a new maintenance contract was
established with Siemens Corp. Siemens installeelaset of DI tank filters with a maximum operatin
pressure of 80 psi.

Failure of the DI tank occurred within minutes aftee system was placed in “manual” mode. The most
probable cause is over pressurized by the RO systienp due to flow restriction between the DI system
and the storage tank. The solenoid valve by-passclosed, and all other valves along the norroail fl
path were open. The flow restriction is attribute@ closed condition of the solenoid valve. Agzdo
above, the RO system pump is capable of generptegsures almost three times the rated presstine of
DI system.

Causal Factor: Lack of engineering/safety reviemsfestem modifications

While switching the system to “manual” mode trigggtthe DI tank rupture, the failure is attributedat
poorly engineered treatment system. Selectioheféplacement DI system installed by Siemensdaile
to consider potential operating pressures withingkisting system. There were no installed safety
devices to prevent over pressurization of the Btesy by the RO system pump.

Static pressure of the Center’s potable wateribigion system defined the maximum operating pressu
of the original system. The design appears to pam@te proper engineering. Installation of the BIO/
system re-utilized a substantial portion of thenfiding associated with the original system, inclgdin
unnecessary valves. Closed valves in the pipihgd®n the DI system and the storage tank generated
the flow restriction associated with the DI tankuige. The system retrofit should have includethogal
and replacement of the entire piping segment wijting appropriate for the modified system. The
vendor, HydoMax, has records of the system maim@mancluding modifications. It is unclear if the
changes were subject to engineering/safety revigwéaal by government personnel.

The DI tank installation/configuration reflects pamgineering and a lack of safety oversight. Over
pressurization of the DI system depends on freg fltmugh the DI tank filters and piping to the open
atmosphere pressure of the storage tank. Anyfé@iviction in a tank or system valve would have
elevated the pressure in the DI system, potentiaigering a similar tank failure. The instaltai
clearly lacks proper safety devices, normally idiett in an engineering and safety design review.

Causal Factor: Lack of knowledge on system desjgaiation by lab personnel

Interviews with several members of the Electropgtshop staff reflected limited understanding ef th
RO/DI water treatment system operation. Systennatjpem and maintenance are delegated to an offsite
service contractor. Documentation and traininghensystem is lacking. Generally the system fonsti

in a “hands-off” mode. While poor engineeringhs root cause for the tank failure, operating §fstesn

in “manual” mode triggered over pressurizationhaf system. Based on interviews, the operator thcke
full understanding of the system design and impatite mode change.

Causal Factor: Inadequate safety inspections

Conditions for the tank failure incident have esgssince installation of the RO system. Safety
inspectors knowledgeable of the RO/DI system dearmghoperation should have identified the risk of
system over pressurization, and recommended ciweettion. As a minimum safety inspectors should
have identified the lack of documentation and tragrfor the RO/DI treatment system.

3-30



NASA Independent Assessment Team Report October 2009

Attachment 7 concluded

Suggested Corrective Actions:

1. Perform an engineering and safety review of thelR®ystem to identify appropriate modifications.
Include consideration of the following options:

a. Installation of safety devices to prevent over pueization of DI tanks, i.e. pressure relief valve,
pressure control switch to deactivate RO pump.
b. Move DI tanks to circulation loop that feeds plgtshop equipment from water storage tank.
This option suggested by Siemens technical reprasen
2. Ensure system modifications are installed by qieglipersonnel and properly inspected.
3. Provide operation manual for water treatment systitantify and train system operators.

Additional Findings:

The investigation revealed informal proceduresfiodifying or retrofitting installed equipment,
specifically for the RO/DI water treatment procegxtrapolating, the finding potentially reflects a
culture of informality.

Recommendation: Assess AETD shop culture

a. Ensure engineering and safety factors are fornatlgrporated into lab equipment installation or
modification.

b. Ensure operators are provided proper documentatidrtraining

Incident Review Team

Son Ngo 6-5504 son.n.ngo@nasa.gev Chair

Rich Luquette  6-5881 rich.luguette@nasa.gov

Mollie Powell 6-8145 Mollie.M.Powell-1@nasa.gov
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Attachment 8a: Possible Employee Exposure Plan (eait)

From: Scofield, Melonie E. (GSFC-500.0)

Sent: Thursday, September 25, 2008 1:09 PM

To: Dalhoff, Jeffrey J. (GSFC-250.0); Joy, Pilar T. (GSFC-541.0); Blount, Garcia J. (GSFC-547.0); Bolt,
Richard B. (GSFC-321.0); Cody, Regina J. (GSFC-691.0); Deza, Romulo B. (GSFC-250.0)[PEC]

Cc: Niemeyer, William L. (GSFC-540.0); Hinkle, Raymond K. (GSFC-540.0); Flynn, Karen E. (GSFC-
500.0)

Subject: Employee Possible Exposure Issue

The following are my draft notes. Please review and let me know where | need to make changes. If
you have additional comments, please add them. Thanks.

Wednesday 9/24/08, the following personnel assembled at the Plating Lab (B5/E14) to investigate a
safety issue raised by Bassey Udofot. The hazard Mr. Udofot expressed was the breathing exposure of
personnel to heavy metals and cyanide when air drying parts after the final hot rinse.

Attendees:

Garcia Blount/547
Richard Bolt/321
Pilar Joy/541

Jeffery Dalhoff/250
Roy Deza/250
Regina Cody/691
Melonie Scofield/500

The team asked Mr. Udofot to explain his concern. He started by explaining his background was
electrochemistry. He felt that the way parts were being blow dried after the final rinse in the hot water
rinse tank was putting hazardous materials in the air for employees to breath. He indicated he
expressed the concern to his boss, Mr. Garcia Blount which resulted in his taking three samples of the
rinse water and sending them to a lab for analysis. The lab results came back showing ph levels of 3.3
and 4.1 and trace amounts of chromium and cyanide.

Basically, there are two plating lines that are of concern (line N and B). The silver line that contains the
most cyanide is shut down and the rinse tanks are drained. Mr. Udofot explained that the procedure for
maintenance of the rinse tanks was to overflow the rinse tanks each day, sometimes every other day to
remove any dust or contaminates from the surface of the water, but personnel in the lab had only been
adding water into the tanks. By just topping off the tanks, the heavy metals did not get mixed up
enough and would remain in the tank and this would create an issue with conductivity of the liquid.
When asked how the conductivity relates to the safety issue raised, Mr. Udofot explained that the more
conductive the water was the more contaminated the water was. He was also concerned the
conductivity meters in the tanks did not work. Conductivity meters are used to automatically fill the
tanks to overflow. The meters in the Plating Lab tanks have been bypassed. The action that would
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Attachment 8a concluded

have occurred by activation of the meters is done manually, because the original meters were not
sensitive enough and water was never automatically added to the tank as need to maintain cleanliness.
The final hot water rinse tank does not have a conductivity probe/meter. Mr. Blount reports they are in
the process of buying new conductivity meters which will be more sensitive.

The rinse tanks in question get drained each Friday, cleaned with a nylon brush and refilled each
Monday. The tank cleaning is only done by Ben White or Larry White. To plate parts, items are placed
in the cleaning tank, then rinse tank, specific coating tank, rinsed using a spray method and then placed
in the hot water rinse tank. After that they are taken to a work bench where they are dried with shop
air, especially the holes and cervices. If parts are not dried fast enough they leave water marks on the
product. Since the parts are not dried in a hood, contaminates in the rinse water are being blown into
the room and toward other personnel per Mr. Udofot. Two other employees that actually do the
operations were interviewed (Ben White and Katrina Harvey). When asked how they dried the parts
they indicated they either blew them off down toward the floor or away from other people, but never
toward anyone. When asked if they could do the drying under hood, they indicated they could for the
smaller parts, but not the larger ones.

Plan for determining exposure. The group discussed the best way to determine if there was
exposure of employees and how much. It was decided to:

1. Industrial Hygiene will take all the samples. For the water samples it may be taken by Code 547
personnel, but IH will witness how the sample is drawn to ensure not contamination of the samples.
2. Sample the hot water rinse tank on several different Monday’s and Friday’s. This would be done
two or three times with a couple of weeks separating the sampling to ensure a better cross section of
results since the work load in the area is very irregular. Additionally, if there is a known heavy week, IH
will be called in to sample again.

3. Samples will be analyzed for ph, cyanide, and chromium 6.

4. Sample pumps will be placed on the civil servants that perform plating work and an area sample
pump will be placed in the area the parts are blown off.

Mel onie E. Scofield

AETD Saf ety Manager

NASA- Coddard Space Flight Center

O fice: 301-286-1035

Tel ef ax: 301-286-9358

E-mail: Mel onie. E. Scofi el d@hasa. gov <mailto:Melonie.E.Scofield@nasa.gov
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Attachment 8b: Final AETD Investigation Report on Potential Employee Exposure

Possible Employee Exposure to Chemicals in the Plating Lab

June 12. 2009

On approximately September 17. 2008. Meclonie Scoficld. AETD Safety Manager. was
contacted by Bassey Udofot about a possible exposure of Plating Lab personnel to
chemicals while blow drying parts in the Lab. Mr. Udofot expressed concem that

personnel could be breathing heavy metals and cyanide when air drying paris after the final
hot nnse.

A team consisting of the following personnel met on September 24. 2008 to investizate
the compliant.

Garcia Blount/547

Richard Bolt/321

Pilar Joy/541

Jeffery Dalhoff/250

Roy Deza/250

Regina Cody/691

Melonie Scofield/500

The team interviewed the following Plating Lab personnel to determine what operations
were done and how they were done.

Bassey Udofot
Ben White
Katrina Harvey

The following 1s a summary of the investigation and the results of the sampling,

The team asked Mr. Udofor to explain his concern. He started by explaining his
background was electrochemistry. He felt blow-drying parts afier the final rinse in the
hot water rinse tank was putting hazardous materials in the air for employees to breath.
He indicated he took three samples of the rinse water and sent them for analysis, The lab
results came back showing ph levels of 3.3 and 4.1 and trace amounts of chromium and
cyanide. There was no information available as to how the samples were taken (date.
time. tools used. method for obtaming sample, ete.) Mr. Udofot’s analysis only locked
at pH levels. not specific chemicals.

Basically. there are two plating lines that are of concern (line N and B) which are
presently in use. The silver-plating line (CN line). which contain the most cyanide is shut
down (not used for at least the past 1.5 years. but chemicals are still present). All rinse
tanks are drained to the waste treatment facility. where the material is neutralized and
then release to sewage. Mr. Udofot explained that the procedure for maintenance of the
rinse tanks 1s to overflow the rinse tanks cach day. sometimes every other day to remove
any dust or contaminates from the surface of the water. He felt that by just topping off
the tanks. the heavy metals did not get mixed up enough and would remain in the tank
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Attachment 8b continued

and this would create an 1ssue with conductivity of the liquid. When asked how the
conductivity relates to the safety issue raised. Mr. Udofot explained that he felt the more
conductive the water was indicated increased level of contamination. He was also
concerned the conductivity probes in the tanks did not work. Conductivity probes can be
used to automatically fill the tanks to overflow. but the probes in the Plating lab rinse
tanks had been bypassed. The action that would have occurred by activation of the probes
was being done manunally each day. The original automatic probes were not sensitive
enough to activate. so water was never automatically added to the tank to maintain
cleanliness. The final hot water rinse tank does not have a conductivity probe. Mr.
Blount reported they were in the process of buying new conductivity probes. which will
be more sensitive.

The rinse tanks in question are drained cach Friday. cleaned with a nylon brush and
refilled each Monday. Tank cleaning is only performed by Ben White or Larry White.
To plate parts. items are placed in the cleaning tank, then a rinse tank. the specific coating
tank. rinsed using a spray method and then placed in the hot water rinse tank in question.
From there the parts are taken to a workbench where they are dried using shop air to blow
dry them. especially the holes and cervices. If parts are not dried fast enough watermarks
may be left on the product. Since the parts are not dried in a hood. possible contaminants
in the rinse water may be blown into the room and toward other personnel per Mr.
Udofot. Two emplovees that actually do the operations were mterviewed (Ben White and
Katrina Harvey). When asked how they dried parts they indicated they either blew them
off down toward the floor or away from other people. but never toward anyone. When
asked if they could do the drying under hood. they indicated they possibly could for the
smaller parts. but not the larger ones.

A plan was developed for determining possible exposure. The group discussed the best
way to determine if there was exposure of employees and how much. The preliminary
plan discussed was to:

1. Industrial Hygiene will take all the samples. For the water samples it may be taken by
Code 547 personnel. but TH will witness how the sample is drawn to ensure no
contamination of the samples.

2. Sample the hot water rinse tank on several different Mondays and Fridays. This
would be done two or three times with a couple of wecks separating the sampling to
cnsure a better cross section of resulis since the work load in the area is very irregular.
Additionally. if there iz a known heavy week. TH will be called in to sample again.

3. Samples will be analyzed for ph. eyanide. and chromium 6.

4. Sample pumps will be placed on the civil servants that perform plating work and an
area sample pump will be placed in the area the paris are blown off.

After further investigation. Code 250 Safety decided that sampling the rinse tank would
not provide relevant information. The rational follows.

Per Phil Nessler. “Environmental can not perform water sampling without an

understanding of what needs to be analyzed and what purpose the results will serve. The
extreme breadth of sampling and analytical protocol that exist make it difficult at best and
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closer to impossible to end up with useful results when performing analysis without
adequate planning and understanding of the needs.”

Per Jeff Dalhoft. Industrial Hygeine. “In developing a sampling strategy for measuring
exposure to plating shop chemicals. we will collect area and personal air samples as
previously discussed this month and later this Winter when the work load in the plating
shop increases. We have decided not to collect liquid bath samples because the results
would not provide information about exposure levels to personnel.”

According to Ted Mooney of the Electroplating Association. “the acceptable
concentrations mn final rinse tanks 1s unfortunately empirical. but a general rule of thumb
as a starting point is that the concentration in the plating tank should be diluted 1000:1 for
chrome and cyanide and 500:1 for other processes™. This acceptable concentration
concerns the quality control of the plating operations. but would not necessarily translate
to unacceptable breathing air concentrations if chromium and cyanide were not diluted to
these levels.

Correlating contaminant concentrations in the plating baths to air concentrations 1s not
useful since the air monitoring serves this purpose and climiinates the questionable nature
of making correlations to assess potential worker exposure. If liquid samples of the
plating baths were collected. there would be no acceptable concentration level of
contaminants to compare the results. You could only compare them to the above
concentrations put forth by Mr. Mooney. and these would not concem occupational
health exposure. rather quality of plating operations. Questions about quality control
would need to be handled by the Plating Shop and not this team.

The report of air samples taken provided by Ching-tsen Bien. CIH. dated May 12. 2009
indicate that almost all results for nickel salts. sodium phosphates. potassium gold
cyanide, sodinm hydroxide. chromic acid. zine oxide. copper salts. chronuum. mickel.
hydrofluoric acid. hydrochlorie acid. mirc acid. sulfuric acid. phosphonie acid. and
bariumnitrate were less than the detection limit of the analvtical method. which means
they are less than the exposure limit for these air contaminants for a minimum sampling
time of five hours. Conclusions indicate that the general ventilation system should be
sufficient for controlling air contammants released during blow-drying operations.

Conclusion: Based on the samphing results. levels of selected contaminants appear to be
well below occupational exposure limits. Moreover. concentrations of most of the
sampled contammants of concern were not detectable. This may be due in part to limited
workload in the plating shop. the existence of push-pull local exhaust and general room
exhaust ventilation systems. and tendency of contaminants of concern to remain in the
liquid or solid phase. Covers for the plating baths were discussed to limit potential
exposures even further. although i1t would be difficult to demonstrate a measurable
benefit. Activity levels never increased enough for personal sampling — so area sampling
was the most protective sampling that could be performed.
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The processes currently in place for blow-drying parts appear to provide adequate
protection for employees since the air sampling results are well below exposure linuts
and indicate personnel are not placed at risk from inhalation hazards. Employees must
continue to wear required PPE, perform blow-drying at specified locations. and not aim
drying opcrations toward other cmployces.

Original Signature on File

Melonie Scofield
AETD Safety Manager
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Attachment 10: Ted Mooney E-mail on Final Rinse Tak Composition

From: Dalhoff, Jeffrey J. (GSFC-250.0)

Sent: Thursday, October 23, 2008 5:13 PM

To: Scofield, Melonie E. (GSFC-500.0)

Cc: Deza, Romulo B. (GSFC-250.0)[PEC]; Bien, Ching-Tsen (GSFC-250.0)[PEC]
Subject: Plating Shop Sampling

Melonie,

In developing a sampling strategy for measuringosipe to plating shop chemicals, we will colleeaaand
personal air samples as previously discussed thighmand later this Winter when the work load ie ghating
shop increases. We have decided not to collagidligath samples because the results would notgeov
information about exposure levels to personnel.

According to Ted Mooney of the Electroplating Asstion, “the acceptable concentrations in finasérianks is
unfortunately empirical, but a general rule of tihuas a starting point is that the concentratiathénplating tank
should be diluted 1000:1 for chrome and cyanide5i1 for other processes”. This acceptable aunaton
concerns the quality control of the plating op@nasi, but would not necessarily translate to unaetdp
breathing air concentrations if chromium and cyamere not diluted to these levels.

Correlating contaminant concentrations in the plating baths to air concentrations is not useful since the
air monitoring serves this purpose and eliminates the questionable nature of making correlations to
assess potential worker exposure. If liquid samples of the plating baths were collected, therewould be
no acceptable concentration level of contaminants to compare the results. You could only compare
them to the above concentrations put forth by Mr. Mooney, and these would not concern occupational
health exposure, rather quality of plating operations. Questions about quality control would need to be
handled by the Plating Shop.
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Attachment 11a: Bldg. 5 Plating Lab Air Sampling Report May 2009

Memorandum
TO: 547/ Garcia Blount
CC: 549/ Melonie Scofield

250/ Temrence Bidmck
250/ Pat Hancoclk
230/ Jeff Dalhoff

250/ Roy Deza
FROM: 250/ Clung-tsen Bien
DATE: May 12, 2009

Re: Health Hazard Evaluation of the Plating Group (Code 547)

BACKGROUND

In response to concerns of platmg shop personnel exposure to toxic plating chemucals during
operations, an exposure assessment/health hazard evaluation was conducted at the Plating Group
of Advanced Manufacturing Branch (Code 547). Clung-tsen Bien CIH. of the Industrial

Hygiene Office (IHO) conducted an air sampling program to evaluate the potential exposures to
the air contanunants that exist m the Plaring Shop. The air sampling was conducted between
Ocrober 22, 2008 and November 10, 2008 also on Janunary 16. 2009. The previous air sampling
conducted in 1996 indicated that results of personal sampling were much lowered than the
established exposure linuts and the time spent at each plating tank is brief. Since there 1s no
change in the process or operations, long term area samphng was performed during this surveyto
determine the potential enussion of toxic contaminant at the plating tanks.

THE PLATING PROCESS

The Plating Group provides services such as electroplating, surface fimshing. and electroformmng

for the components of spacecraft. fhight hardware, or ground support equpment. In addition. to
electroplating of gold, silver, mickel, or copper, the shop also has the capability of anodizing and

inditing aluminum parts. A plating process consists of the following steps:

1) Degreasmg

2) Removing Soiling

3) Removing oxade film on the metal surface.

4) Adding a thin metal “Strike”™ to improve adhesion and
3) Plating.
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Attachment 11a continued

The GSFC Planng Shop has several lines for different types of plating. There are A B. CN_E.
G. and N hnes. Each line has tanks for solvenis. chemucals. and water nose. Steps mvolved
tyvpical gold platmg on an alupmnum part consist of the following steps, chemuacals, and operating
parameters. 1his information 1s shown i Table 1 m the Appendices.

Plaimg of other metal may mnvolve different steps using different types of chenucals. The
immersion time for the metal piece m each tank is brief 1n general except for the plating
operation which may take 13 to 30 minutes. After immersion the metal piece in the tank the
operator can siay outside the process area to avoid exposure to the air contamnants. In general.
the operator s exposure 15 mummal as observed at the gold plating process.

Air Sampling
Area sampling was performed for the following chemmcals:

Acid: Hydrochlonc. Hvdrofluoric. Nitric. Phosphornic. and Sulfuric.

Base: Sodium hydroxade.

Metal: Bannum Copper. Hexavalent chrommum (chronme acid). and Nickel
Other chemical: Cyamde.

Samples were analyzed by Analyiics Corporation of Ashland. VA an Amenican Indusinal
Hygiene Assomation accredited laboratory. The acids samples except for the phosphonc acd
were collected on a silica gel tube and analyzed by the NIOSH 7903 method. The phosphonic
acid sample was collected on a membrane filter and analvzed by the OSHA 111 method. Metals
samples (except chrommum), such as banum and nickel were collected on membrane filiers and
analyzed by the NIOSH 7300 method. Hexavalent chrommum samples were collected ona PVC
membrane filter and analyzed by the OSHA ID 2135 method. The samphng time vaned between
290 and 430 mnutes.

Potassmum cyamde and silver cyanide are used for silver plating at the CN line. No samples were
collected on the CN line since the hine 1s not 1n operation. In general, the metal analytical
method 1s more sensitive than the wet chemucal method for analvemg sodimm hydroxide or
hydrogen cyamide. Instead of analyzing cvamide at the G-1 tank. gold or potassium was
determmuned from the potassmum or gold concentration on the filier. The cyamde conceniration
can be calculated from the chemucal fornmla of potassium gold cvamde [KAu (CNkp]. The
concentration of sodmm hvdroxade 1s also determuned by same approach Many chemmcals used
m the Plating Shop are very corrosive or umitating. A summary of exposure it and acute
health effects for these chenmicals 1s listed m Table 2.

Sampling Results

The resulis of air sampling are shown on Table 3. Almost all results were reporied as less than
the detection limut of the analytical method. winch means they were less than the exposure hout
for these air contamunants for a mummmum samphng time of five hours. Since the tume the
operator spends at each tank 1s very bnef. further personal sampling 1s hikely to yield stomlar
results. Personal samphng for such short duration will not allow detection linnts as low as those
reporied here.

(5]
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Attachment 11a continued

Compressed Air Drving of Finished Products

The fimshed platmg parts are dnied by hanging them from a work station rack and using a
compressed air line. Thas has the function of removing any hqmd droplets from the metal parts
followimng hot and cold water ninses. The former Plating Group leader had expressed concems
that using compressed air to drv parts mn this manmer may present an mhalation hazard to other
personnel i the vicimity of the operation. alleging that the operation releases undue toxic
chemicals used n the plating process. Air sampling was performed on January 16, 2009. dunng
the compressed air drying operation to determine the concentration of any air contanmmnants.
Two high volume sampling pumps were set at both sides of the compressed air sprav drving
statton at 12 hiters per minute air flow rate. The samples were analyzed for barmum, chrommum,
nickel. sodmm (sodmm hydroxide) and potassium (cyamide). All samples showed less than
detection lmmt for these air contammnants (Table 3) No additional air sampling was perfformed
at the drying station since the activity at the Plating Shop was low during the winter months.

Conclusions

The air samphng resulis indicated that concentrations of hazardous air contammants at the work
station were very low and usually non-detectable. This indicaes that the general ventilation
system should be sufficient for controlling anv contaminants released during this operation.
Addmionally, 1t appeared that the local exhauvst ventilation system nearby was neither designed
for this operation nor smtable for drying off larger paris.

Since highly toxic or corrosive chemicals such as sodmm hydroxide. hydrogen fluonide. mitric
acid or chrommc acid are routinely used in the Plating Shop at elevated temperatures. prevention
of accidental skin or eyve exposure to these hazardous chemmcals should be emphasized.

Recommendations

1. Ensure that personnel are not positioned directly across from the compressed air drying
of parts.

2 Ensure that face shields. rubber gloves (venfy glove material). aprons. and chemical
resistant clothing are wom when there 1s potennial for splashes or contact with comosive
plating shop liquids. Refer to the PPE Assessment conducted by the THO as part of the
Code 547 Baseline Survey Report.

3 Ensure that personal protective equipment wom dunng the mixing of plating baths 15
mecreased to that indicated in PPE Hazard Assessment  For example. chemical resistant
boots are recommended dunng miximg of chemncals for plating baths since leather boots
do not protect against permeation of acids and caustic hquids.

We appreciate the assistance provided by Mr. C. Adams. Ms K. Harvey Mr. B. Whate Mz L
White. and Mz J. Wolfe.

Yours truly.

3-55



NASA Independent Assessment Team Report

Attachment 11a continued

// Onginal Signed //
Ching-tsen Bien CTH

Industnal Hygiemst
Industnal Hygiene Office (250.9)
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Attachment 11a continued

Appendices

Table 1: Procedures of a Typical Gold Plating Process

October 2009

Step | Process Tank £ | Main chemicals pH Temp., °F
1 Alumimmm soak cleaner A-l Phosphates 1197-12.0 150— 160
2 Counter-flow rinse A3 Water
3 Alnminum deoxidizer Ad Nitric and hydrofluoric acids 0.56-0.6 70— 80
4 Cold water nnse A5 Water
5 Alominum etch cleaner A2 Sodium hydroxide 124128 150 - 160
6 Cold water nnse A3 Water
7 Aleminum deomidizer nnsc A Mitric end hydrofluornic acids 056-0.6 70 B0
8 Cold water nnse A3 Water
-y Nitnc acid nnse B-4A Nitric acd 02-103 75—80
10 Counter-flow rinse B3 Water
11 Alummnum Fincate activation | B-3 Sodinm hydroxide. Zinc oxade | 124 -13.4 Room
12 Nitnc acid dop B-4B Mitric acad 0025--0034 | 75-80
13 Cold water nnse B3 Water
14 Alpmnum #incate activation | B-3 Sodmm hydroxide. Zinc oxade | 124-13 4 Room
15 Counter-flow rinse B2 Water
16 Electroless mickel E-7 Nickel Sodium hydroxide 45-52 180— 195
17 Cold water ninse E-6 Water
18 Cold water nnse B-5 Water
19 Woods nickel strike B6 Hydrochloric acid 015 -0.20 75—85
X Hot water rinse B-5 Water 130
il Gold strike G-1 Potassinm gold cyanide 33-40 120— 140
2 Water spray rinse G2 Water
pc ] Gold plating G-3 Gold §5-95 120— 130
24 Cold water nnse -4 Water
25 Hot water rinse B-11 Water 130
26 Blow dry with compressed air
Table 2: Summary of Toxicity of Chemicals Used in the Plating Shop
Chemical Exposure Acute Health Effects
Limit, Inhalation Dermal and eve
mg/ m
Hydrochloric Acid 7.0 Severe trritation and chemical bums to the | Comrosive and canses severe skin
respiratory tract bums and eye ulceration
Hydrofluoric acid 25 Severe imitation of the upper respiratory Severe skin burns and delayed
tract with pain bums. and inflammation tissue destruction and
May canse pulmonary edema irreversible eve damage
Nitric Acid 5 Chemical burns to the respiratory tract, Skins bumns and sireversible eye
chemical pneumonitis and pulmonary damage
edema.
Phosphone Acid 1.0 vere yiitation and chemical bums to the | Severe skin bums . chemical
respiratory tract conjunctivitis and comeal
damage of eves
Sulfuric Acid 1.0 Severe imitation to mmeons membranes Severe skin bums and
ureversible eve damage
Sodinm hydroxide 20 Extreme pulmonary wmtation Severe foll thickness skin burns
and irreversible eye damage
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Attachment 11a continued

Barmum chlonide 0.5 Lritation of respiratory tract Skin irvitation. necrosis
Chromuc acid 0.0025 Imitation to respiratory tract and mucous Imiation or itching to slon
membranes. potential carcinogen
Chrommnm (Il or IIT) | 0.5 Imitation to respoatory tract and mucouns Imtation to slan
membranes
Copper compounds 1.0 Upper respiratory tract imitation Itching. erythema and
comjunctivitis on eyes
Nickel compounds 1.0 Lrritating upper respiratory tract Skin sensitization and
conjunctiviiis on eyes
Sodinm phosphates N/A Imitation Imiation to skin and eves
Zinc oxide 5 Respiratory tract imtation Dermatifis and eye imitation
Cyanide (potassmum | 5 Irritation to gastro-intestinal or respiratory Inflammmation and blistering on
zold cyanide) tract skin and comneal damage on eyes
6
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Table 3: Results of Area Sampling
Sample | Location Contaminant Exposure Limit, Mass reported, | Concentration Detection limit | Analyzed
# mg.’!n3 ne mga‘n:" pg/filter as
2 Near B-8 Watts Nickel Nickelsalts 1 mg/nf
tank D ye 20,0019 2 N
3 Near A-1 non-etch Soak | Sodium phosphates 2 mg/m
and A-2 Allmline Efch
tanks 9,69 0.0066 25 Na
4 Near G-1 Gold Strike Tank | Potassium gold eyanide 5 mg/nf (as <2 <0.012 Anu
cvanide) ,
3 Near A-1 non-etch Soak Sodium Hydroxide 2 mg;.“ni’ <0.0015
and A-2 Alkaline Etch
ks 25 25 Na
] Near E-T Electroless Vickelsalts 1 mg/nf <0.0010
Nickel tank <2 7 N
7 Near G-1 Gold Strike Tank | Potassium gold cyanide 5 mg/nf (as <2 <0.0016 An
cvanide) 3
7 Near G-1 Geld Strike Tank | Potassium gold cyanide 10 ppm as <25 <0.0019
hydrogen cyanide 2.5 K
11 Near Ni Anodized Strip | Chromuic acid 0.0025 mg/mi <0.025 <0.033 pgnt 0.025
tank Co(VD)
12 Near B-3 Zincate tank Sodium hydroxide 2 mg/of 303 0.0044 25 Na
12 Near B-3 Zincate tank Zinc oxide 15 mg/nt (as Zine <20 <0.003
oxide) 5 7a
13 Near N-1 Electrocleaner Sodium hydroxide 2 mg/ud <15 <0.0024
Oalkite 90 taak 15 Na
21 Near B-10 Acid Copper Copper salt 1 1.0 <0.001 1
tank Cu
2 Between B-6 Woods Nickel salts 1 {as metal) 20 -0.002 2
Nickel Strike and B-7
Black Nicke! tanks N
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Attachment 11a concluded

A Survey Report Cover Letter |

A. Survey Report Cover Letter

T0O: 250H TAM
Safety and Environmental Health Division

FROM: 250/Semor Industrial Hygienist
Consolidated Safety Services. Inc.

SUBJECT: 2003 Industrial Hygiene Survey of Code 3470

The NASA Goddard Space Flight Center Industrial Hygiene Office has comipleted the
Baseline Industnial Hygiene Survey of Code 547 0. Advanced Mamufacturing Branch located
in Buildings 5. 5A_ 10 and 21 The purpose ofthe survey was to identify and evaluate
potential health harards in the workplace and to determine the need for engineering controls.
admimdstrative conirols, and personal protechive equipment. as well as requirements for
medical surveillance.

This surve v repoft is orgamized to inchide an execuiive summary. exposure measurements
criteria. and sections for each process area.

The cooperation of all work activity personnel 1s gratefully acknowledeged Comments
regarding the conduct of the survev or contents of this report are welcomed in order to
idenfify areas that require greater attention. Points of contact are Scoii Robbins, CIH, CSP
Industrial Hygiene Project Manager and Jeff Dalhoff CIH both at extension 6-6669.

Enclosure: NASA Goddard Space Flight Center 2003 Baseline Industrial Hygiene Survey of
Code 3470

Industrial Hygziene Survey Report of Code 547.0 Conschidated Safety Seraces Inc.
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Attachment 11b: Reconciliation between the Goddar®pace Flight Center Industrial Hygiene Report
Draft Recommendations and Final Report Recommendatins

Mr. Bien made ten recommendations in his NovemBé82araft report (Attachment 3: 2008 Follow-Up Sayv
of the Plating Group), which were then decreasedtrie in the final May 2009 version (Attachmenal1Rldg. 5
Plating Lab Air Sampling Report May 2009). The bgrckund and/or rationale for the differences intthe
reports are stated as follows:

1. Ensure personnel are not positioned directly adross compressed air drying of parts.

“This was a new recommendation that directly addessMr. Udofot’'s concerns about drying off parts
directly across from employees. Although intergith all other Plating Lab personnel revealedttha
drying off parts is not conducted directly acrogsi another employee, this recommendation was made
to illustrate the point that this should not be dorExposure from any droplets containing hazardous
chemicals during the blow drying of parts would trikely occur if someone were directly across from
the blow drying of parts. The final May 12, 20@@ort was submitted after it had been determinat th
activity level in the Plating Lab would not increasetween November 2008 and April, 2009. That is,
possible higher exposure levels during Novembe820@ April, 2009 did not occur.”

2. Ensure face shields, rubber gloves (verify glovéhwmaterial), aprons, and chemical resistant ahgthi
are worn when there is a potential for splasheootact with corrosive Plating Lab liquids. RefeRPE
Assessment conducted by the IHO as part of the 64dd3aseline Survey Report (Attachment 12: Code
547 Baseline IH Survey October 2003).

3. Ensure that PPE worn during the mixing of platiaghis is increased to that indicated in PPE Hazard
assessment. For example, chemical resistant baote@mmended during mixing of chemicals for
plating baths since leather boots do not proteainat permeation of acids and caustic liquids.

“Recommendations in the May 12, 2009 report addpessible exposure concerns directly and are in
line with the “Conclusions” paragraph of both resy that “Since highly toxic or corrosive
chemicals...are routinely used..., prevention of acitaleskin or eye exposure to these hazardous
chemicals should be emphasized.” The recommendationsolidate recommendations #2 through #4 of
the Nov 17, 2008 report and bring it better in liwigh previous PPE Assessment and the 2003 Baseline
Survey. They do this by recommending the PPE nexdjédr specific operations with potential for
splashes and contact with Plating Lab chemicalfiel\there is no anticipated contact with chemicals,
such as when employees merely walk through thanBlaab, such PPE as face shields would not be
required. By referencing the previous 2003 BaseSarvey and PPE Assessment conducted during this
survey, the May 12, 2009 report recommendationsgiugdance as to which specific operations require
which specific level of PPE. Interviews indicaeggonnel wear PPE recommended in the IH PPE
Assessment, although this has not been verifiedadiie infrequent nature of some operations. (et
discrepancy between an IH recommendation to weag $hields or goggles during plating operations
differs from shop PPE procedure to wear safetysgaswith side shields.”

4. This recommendation was removed in the May rep@dnsider installing flow rate monitors at tanks
containing most hazardous chemicals such as sduydnoxide, nitric acid, and chromic acid to ensure
the continuing effective ventilation at these |omas.

“Since exposure levels were well below occupati@xglosure limits and the exhaust ventilation
appeared to be effective, this statement aboutiéd@&/monitors was not included in the May 12, 2009
report. At the time of the Nov 17, 2008 repdrg tecommendation was made to “consider” installing
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flow rate monitors. Flow rate monitors are stith @aption, but their feasibility and practicality @ not
yet been fully determined. Since the ventilatimiesn for the tanks is a push-pull system, anénot
ordinary laboratory hood, the placement of the nansi so that they actually capture an accurate ymet
of flow rate data and so that they do not impederatons is problematic and might make it infeasitt
impractical.”

5. This recommendation was removed in the May repGdnsider wearing long sleeve shirts and long
pants in plating area to reduce accidental cherbigals to bare skin.

“This recommendation was included in Recommendstiihand #3 of the May 12, 2009 report. The
recommendations stated in the May 12, 2009 arméwith the previous PPE Assessment and the 2003
Baseline Survey. The recommendation as writtéineriNov. 17, 2008 report did not delineate PPE
required for specific operations with potential &plashes and contact with Plating Lab chemicals.
When there is no anticipated contact with chemjcalsh as when employees merely walk through the
Plating Lab, such PPE as chemical resistant boots$ face shields would not be required. By
referencing the previous 2003 Baseline Survey &l Rssessment conducted during this survey, the
May 12, 2009 report recommendation gives guidarsce avhich specific operations require which
specific level of PPE.”

6. This recommendation was removed in the May rep@dnsider covering the tanks at the end of the work
day to minimize the emission of air contaminants.

“This recommendation was not retained because disdwot appear to be standard practice in Plating
Labs to cover the tanks. In addition, the ventiatsystem would prevent build up of airborne vapor

and mists, and there are no employees in the Rjdtab at the end of the work day. A verbal
recommendation and a written recommendation wergenmaa Dec. 3, 2008 email to the Code 500 team
evaluating Plating Lab issues to further researoh issue and benchmark the Plating Lab againstrothe
Plating Labs.”

7. This recommendation was removed in the May rep@dnsider installing additional shelves in the
storage room so that all small containers are dtorethe shelves. Re-arrange storage of large dimms
provide easy access to other containers.

* “Upon review, it did not appear that it was necegsto make this recommendation since the storage
rooms are normally orderly. In addition, it did th@late to the complaint.

* The IA Team IH visited the storage areas and didsee any storage concerns.”

8. This recommendation was removed in the May repBerform periodic inspection of the eyewash and
emergency shower to maintain continued effectivenes

» “This is a good general reminder and we often pecefthis recommendation with “Continue to ....”
Upon review, it appeared that inspections were ¢pg@arformed and that it was not necessary to
include this in this report.

» The IA Team IH noted that the emergency eyewastteshowers were being inspected as required.”

9. This recommendation was removed in the May repGadnsider developing a periodic inspection
program of the tanks (considering corrosive natfir®aterials used) to prevent catastrophic failures

“At the time of this writing we were not sure ifdlpractice was taking place. A certain of level o
inspection may already be taking place. A periodgpection program is a good general
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10.

recommendation. For the May 12 report, it did noedtly relate to the exposure issue we were tryong
address.”

This recommendation was removed in the May repGdnsider the formation of an emergency response
team to handle cyanide spills to which the locat Blepartment will not respond. Greenbelt HazMat
team from Fire Department will come, but Fire Deqpeent will not.

“Prince George County Fire and Rescue is expeatgardvide emergency response to the Center, to
include cyanide spills.”
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A Swrvey REeport Cover Letter 1

A Survev Report Cover Letter

TO: 250TH TAM
Safety and Frronmental Health Dhwision

FROM: 250/Senior Industrial Hypienist
Consohidated Safety Services. Inc.

SUBJECT: 2003 Industnal Hypiene Survey of Code 5470

The NASA Goddard Space Flight Center Industrial Hygiene Office has completed the
Baseline Industrial Hygiene Survey of Code 547.0. Advanced Mamifacturing Branch located
in Buildings 5. 5A 10 and 21 The purpose ofthe survey was fo idenfify and evaluate
potential health hazards in the workplace and fo determine the need for engineering controls.
administrative controls, and personal protective equipment, as well as requirements for
medical surveillance.

This surve y report is organized to nclude an execuiive sommary. eXposure measurements
criteria, and sections for each process area.

The cooperation of all work activity personnel 1s gratefully acknowledged. Comments
regardimg the conduct of the survey or confenis of this report are welcomed in order to
identify areas that require preater attention Points of contact are Scoti Robbins, CIH. CSP
Induostrial Hygiene Project Manager and Jeff Dalhoff CTH both at extension 6-6669.

Enclosore: MNASA Goddard Space Flight Center 2003 Baseline Indusinial Hygiene Survey of
Code 5470

Indusinzl Hymiene Survey Report of Code 5470 Consohdated Safety Services. Inc.
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B. Survev Report Cover Page

NASA
Goddard Space Flight Center

Industrial Hygiene Survey
Of
Code 547.0
Buildings 5, 5A, 10. 21 Advanced Manufacturing Branch

2003

Survey Performed by:
Industrial Hvgiene Office
Code 250

Technical Support:
Chnis Bunyea
Code 5470

Reviewed byv:
Richard Koster. CTH
Scott Robbins, CTH, CSP
Code 250

Industnal Hygiene Survey Report of Code 547.0 Consohdated Safety Services, Inc.
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D. Executive Summary

An industmial hypiene survey of Code 547 was conducted on October 28, November 4 10. 10
December 2. 4, 10. 12_ 15, 22, and January 6. 2003 per the NASA Goddard Space Flight
Center (GSFC) Safety and Environmental Health Division initiative to conduct

[ 1ve baseline industnal hvgiene survevs for all areas on Center. The purpose of
the survey was to identify and evaluate potential occupational health hazards, provide
recommendations fo nutigate these hazards. and review any previous evaluations and
chanpges in work processes that may have occurred since previons mdustnial hygiene survevs
were conducted. Particular areas of concern or management interest follow:

1. Past relevant full-shift noise monmitonng indicated that machinists in the Machming
Technology Group were exposed to noise levels m excess of the NASA Instruction himit
during the operation of DeVlieg milling machines. Other past relevant monitoring results
indicated that personal noise exposures were less than this limit. Personal noise dosimetry
conducted dunng this survey showed that employee exposure to noise approaches the himit
during certain milling and other machining operations if these machines are operated for a
full eight-hour shift. Based on these resulis, personnel are not required to be enrolled in a
hearing conservation program. but it is recommended that emplovees already enrolled in the
Hearing Conservation Program remain in the program. Additional monitoning is
recommended in order to make a final determination to de-register emplovyees from this
program  Additionally. it was determuned through instantaneous sound level measurements
that personnel would be required to wear hearing protection during the operation of certain
machines. regardless of duration.

2. Past arca air monitormg in the Machine Shop indicated that corfain milling machines
generated levels of oil mist great enough that personnel may be exposed to levels above the
Occupational Safety and Health Administration (OSHA) and American Conference of
Governmental Industrial Hvgienists (ACGIH) imits. Follow-up area air monitoring
conducted during this survey mdicated that although the relocation of certain machines since
the previous monitoring appears to have redoced the concentrations of oil mist in the air.
overexposures to personnel are still possible. Since contract personnel typically operate the
machines m guestion. the contracting officer should be made aware of these results. In
addition to the recommendation of local exhaust ventilation for these machines. it is
recommended that other emplovees in the area reduce their time spent in the vicinity of these
machines. In the inferim National Institute of Occupational Safety and Health (NIOSH)
approved P95 respirators are recommended for civil servants operating adjacent machines.
Mineral oils are receiving increasing attention for their human carcmogenicity, while
“natural” or “organic” oils have not failen under this scrutiny. Personnel required to wear
respirators must be enrolled in the Respiratory Protection Program and receive a medical
evaluation training and fit testing pnor to weanng respirators.

3. Plating Group personnel presently enrolled in the Respiratory Protection Program
received anmual training and fit-testing in 2003. Personnel stated they wear respirators
durmg operations such as mixing chemicals, although plating tank baths are usually nuxed by
a confract employee. One Model Shop emplovee enrolled m the Respiratory Protection

Indusinal Hymiene Survey Beport of Code 547.0 Consolidated Safety Sernices. Inc.
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Program has not received an annual medical evaluation. traming and fit-testing. Duning the
survey, it was observed that personnel weanng disposable respirators m other groups did not
follow manufaciurer’'s instructions regarding storage in a sanifary location and maintenance.
Although the respirators were being wom on a voluntary basis (Le. they were not required
based on exposure levels or shop procedures). mamufacturer’s mstructions. including those
regarding storage. must be followed.

4. Push-pull exhavst ventilation systems in the Plating Shop were evaluated and compared to
design requirements in the ACGIH Indusirial Ventilation Manual, 217 ed. Many of the push-
pull exhaust systems were not operating at required venfilafion rates. A review of 1987-1988
personal and area air monitoring results indicated that airborne concentrations of solvent
wvapors, acid mmst. and alkali mist were well below occupational exposure hmits However.
additional area monitoning for select tanks is recommended to ensure that current processes
are controlled.

5. Emplovees expressed concemn regarding aluminum dust generated durning the de-burmng
and filing of aluminum parts in the Precision Assembly Area. Personnel regarded this
operation as creating undue amounts of aluminum dust that could harm employee health and
compromise the gquality of the hardware being processed. Past area air monitoning for
airborre concentrations of aluminum indicated levels to be below the limit of quantitation for
the Iaboratory analysis method, and well below applicable exposure limits. The frequency,
duration and natre of operations have not changed sigmficantly since the previous survey.
From a housekeeping and quality control standpoint, however. it may be advisable fo install a
local exhaust ventilation system for the comfort of personnel and to prevent undue

accumulations of alomimam dust.

6. The review and evaluation of operations and past relevant air monitoring results in the
plating shop, machine shop. composites 1ab, and ofher areas as part of this survey indicated
that no worker overexposures fo chemical hazards would be expected. Past monitoring
results indicated that airborne concentrations of plating shop chemicals in the plating shop,
berviliom in the FDM Room and carbon fiber in the Composites Lab were well below
applicable limits. While the survey did identify and address most of the work tasks
performed. not all of them could be evaluated because of the infrequency with which they
were performed. No further exposure monitoring is cumrently recommended. but any
mcrease in the operations involving the aforementioned materials should be carefully
monitored. Beryllinm mickel compounds and inorganic sulfunc acid mists warrant attenfion
due to their carcinogenic or probable carcinogenic properties.

7. Elements of a Hazard Commumication Program such as requirements for MSDSs and
labeling were umplemented. but it was not documented that traming was provided upon mitial
assignment to this work area. Ensure that training is provided upon inifial assignment or
whenever a new hazard is introduced through a change in procedures or processes. Ensure
that all group leaders are aware that MSDSs are accessible through the MSDS Pro database.
Because a few MSDSs for this code were not available through MSDS Pro as of December
2003, ensure that all MSDSs are properly entered mto the system.

Industnal Hyziene Survey Repost of Code 347.0 Consolidated Safety Services, Inc.
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8. When used properly. the PPE currently available should be adequate in further decreasing
the nisk of exposure to matenials used in the shops. However. in the case of the Plating Shop.
the previons workplace hazard assessments did not determine that chenucal splash goggles or
face shields were needed during plating operations. Although acid bums or other injuries
have reportedly not been expenenced m fius shop. the U.5_ judicial system has upheld the
requirement for goggles or face shields for similar plating operations (manual dipping parts
mto tanks) in pnvate mdustry. It is prudent m this case to err on the side of safety in making
the recommendation to require goggles or face shields when manuallyv placing racks or
individual paris in tanks of corrosive chemicak. For groups other than the Plating Group. a
workplace hazard assessment documenting the operations necessifating the use of PPE was
not available and any training for affected personnel was not documented Maintain or post
the PPE hazard assessment checklists as Attachments H-1.1-9.1 contamned in this report and
ensure that emplovee traiming regarding PPE 1s documented. As menfioned. personnel
operating machines generating noise levels above 85 dBA_ regardless of duration. must wear
hearing protection

9. Local exhanst ventilation (LEV) systems were evaluated during this sarvey or earlier in
2003. The LEV systems other than those in the Plating Shop met recommmended applicable
ACGIH guidelines for controlling airborne concentrations of welding fizmes. dusts and acid
or alkali muists. Confact the THO if new LEV systems are mstalled or if current svstems have
not been evaluated annuaily as required.

10. As recommended in the October. 2003 LEV and carbon fiber assessment performed by
the THO in Bldg 5A Composites Lab. reconfigure and adjust the LEV system in the Router
Room to maxinuze the effectiveness of the LEV and minimize carbon dust and fiber

exposure to employees.

11 Conditions did not warrant programs for lead exposure control. asbestos exposure
control. cadmium exposure control. and confined spaces.

12 The survey 1s organized into mdividual sections for each process area so that mformation
may be readily detached and forwarded to the appropriate supervisor for action Each section
mcludes a summary table of work tasks and health hazards, observations, sampling results if
any, and recommendations. Observations include the key workplace assessment elements
such as the operation, number of individuals exposed to the operation. potential hazardous
physical or chemical agents. personal protective equipment (PPE) ufilized. and evaluation of
exishing engineering conirols. Recommendations may inciude PPE requirements for specific
work tasks. identification of populations that need to be inclnded in the Medical Surveillance
Program and implementation of engineenng/admmistrative controls.

13. PPE checklists are provided as attachments to the individual process area report sections.
These checklists show the PPE required for each specific work task and serve as the OSHA-
requared PPE hazard assessment. The PPE checklists should be posted at the work site to
help ensure that emplovees at the shop level are informed of PPE requirements.

Industnal Hymene Survey Report of Code 547.0 Consobdated Safety Services. Inc.
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14 Aufhonzed hazardous material use lists should be wpdated continuously and entered mto
the MSDS Pro database. Copies of these lists should be maintained at each work activity to

help provide on going information about health hazards.

15. This report reflects conditions and operations during the survey period. Based on
negative exposure assessments. many areas will not be surveved annually Where changes in
procedures or processes significantly alier personnel exposure. more frequent evaluations are
required. Shop supervisors are encouraged to notify the Industrial Hygiene Office when this
occurs or when processes require follow-up evaluation

16. In conducting this survey, a two step process was used for assessing hazards in the
wotkplace: Basic charactenzation of work activifies mvolved observing operations.
cataloging equipment and associated hazards. and reviewmng exishng data; Risk assessment
mvolved quantitatively monitoring exposures during operations and establishing
recommendaiions for fiwrther evaluations. This survey will establish the groundwork for
implementing an effective monitoring strategy that will efficiently utilize resources. Survey
findings and recommendations can be vsed to conduct further qualitative and quantitative
evaluations on a routine (annual) basis.

17. Code 547 is compnsed of the following groups: Plating Group. Manufactuning
Engineening Planning Group. Precision Assembly Group. Machming Technology Group,
Mechanical Inspection Group. Design Group. Composites and Rapid Prototyping Group and
Maintenance Repar Group. Operations take place primarily in Building 5 while Composites
and Rapid Prototyping Group operations are performed primarnily in Building SA An
emplovee of the Machining Technology Group works m Building 10 and another in Building
21

18. Of special concern to Code 347 Management was the presence of water leaks. wiuch
could dnp down on elecirical equipment creating potential safety hazards. During this
survey, Room EQ1Q outside the plating shop was noted as a location where a water leak was
present. The Safety Office can be reached at extension 6-6905 for assistance in evaluating
the nsk posed by water leaks.

Indusinial Hyziene Survey Report of Code 547.0 Consohdated Safety Semvices. Inc.

3-71



NASA Independent Assessment Team Report October 2009

Attachment 12 continued

E. Exposure Measurements Cniterna and Rationale 5

E. Exposure Measurements Criteria and Rationale

Reported Unirs and Standards

The data and results of this survey express the concentrations of chemical contaminants as
milligrams per cubic meter of air (mg/or ). micrograms per cubic meter of air {ug/nT). parts
per million in air by volume (ppm). or parts per billion in air by volume (ppb). The average
chemucal airbome concentrations, as well as the measured levels of physical agents. are
compared to exposure standards established by the following: appropniate NASA Instructions
or Occupational Safety and Health Administration (OSHA) Permuissible Fxposure Limits
(PEL). If there are no applicable NASA Instruction or OSHA PEL. a nationally recognized
consensus standard promulgated by such ofganizations as the American Conference of
Governmmental Industnial Hygienists (ACGIH). the Amencan National Standards Institute
{ANSI). or the Institufe of Electrical and Flectronics Engineers (IEEE) is used. The average
chemucal airbome concenirations are compared to the appropriate standards without regard to
the use of personal protective equipment (PPE). Occupational exposure limits. 1.e. 8-hour
me-weighted averages (TWA), 15-mmmute short-ferm exposure linmts (STEL). or ceiling
limits (C), established by NASA Instructions or OSHA standards must not be exceeded.

Integrated Air Sampling Mechods

Ajsr sampling and analyses performed m support of sirveys follow protocols of established
National Institute for Occupational Safety and Health (NIOSH) Methods. OSHA Analytical
Methods, or NASA Instructions. When these methods are not available or applicable. other
consensus of recogmized methods are used. In all cases. established professional industrial
hypiene practices are followed. The Industnal Hymene Office (IHO) maintains proper
documentation conceming sampling instmuments/media and data as well as all instruoment
calibration certifications.

Direct Reading Methods

Ags a first cot screening tool of vanous work tasks or where infegrated air samphng 1s not
appropriate due to the brevity of activities. a direct reading instrument can be used fo collect
real-time measurements. An instrument such as a Photovac photoiomzation detector Model
2020 measures peak concentrations of chemicals in the air. For measuring the exhaust
capabilities of a local exhavust ventilation system. a TSIa VelociCale* Adr Velocity Meter
Model 8357 or 8345 isused. A Quest” Sound Level Meter Model 2700 is used to measure
peak sound pressure levels in decibels.

Radiation Evaluation
Ionizing {(%rav) and non-ionizing (radiofrequency) radiation exposure sources are referred to
ihe Radiation Protection Office.

Ventilation Evaluarion

Local exhaust ventilation (LEV) controls are evaluated by measuring the face velocity or
exhaust flow rate. Where appropriate laminar air curents are identified. a TSI VelociCalc®
Air Velocitv Meter Model 8357 or 8345 psing constani-temperaiure anemometry is used to
measure the velocity of the air at the face of the LEV hood. The results are compared to

Industnal Hygiene Survey Report of Code 5470 Consohdated Safety Services, Inc.
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ACGIH Gmdelines for specific operations in cubic feet per minute {cfin) or general
guidelines of =100 feet per munute {fpm).

Noise Evaluarion

Sound pressure level (SPL) readings are taken using a Quest® Model 2700 Sound Level
Meter. The meter parameters are set to A frequency weighting. slow response time, and a
range of 60-120 decibels (dBA) Results are compared to the NASA Policy Guideline on
Hearing Conservation (NPG 1820.1) Action Limit of 80 dBA as an 8-hour time-weighied
average (TWA) for 30 davs or more per vear or 85 dBA as an 8-hour TWA for one day per
year. requiring mmclusion mn the Hearing Conservation Program  Additiona 1y, all personnel
who enter designated hazardous noise areas or who perform tasks where exposures to
coniimzous noise exceed 85 dBA, regardless of the duration of the exposure. will be required
to wear hearing protection If sources or work activities are identified as a potential nisk for
overexposure. personal noise dosimetry is performed using a Quest* Q-100 or Ametek A-1
Audio Dosimeters (o capiure an integrated 8-hour exposure.

Ergonomic Evaluarion

Ergonomic hazards are not idennified m process areas due fo limited frequency and duration
of operations involving tools. In addition automated equipment appeared comrectly designed
to keep the operator in a proper position while working, and thus did not promote prolonged
static postures_ reaches, or hifis. Design and office personnel interviewed reported no
cmmlative trauma disorders (CTDs). although computer worksiations may be pootly
designed. Personnel did not always have wrist and mouse rests for their computers. and
keyboards were usually located on top of desks not designed for thas use. The video display
temminal (VDT) was not always supported so that the top of the screen is at eye level with the
screen filted slightly downward. Repetitive motions associated with kev eniry at computer
workstations were observed.

Industnal Hygpiene Survey Report of Code 3470 Consolidated Safety Sernices, Inc.
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F. Program Summaries
Medical Surveillance Program Summary (Chemical’Physical Hazards)
Based on the results of and observations made during the industnal hvgiene survey, the
following work activities warrant the implementation of an on- going medical surveillance
program.
Table F-1
Medical Surveillance Pro Summary
Report | Location Operation Health Hazard Recommended |=of
Section Medical Workers
Swrveillance
1 ED14 EGI4D, Moang Acads, caushes, mime Respuratory 4(3 G5
EO141._ EOI4M, chemcals' mpang a acid, hvdrochlonic aced, | Protection
EOL4N, EOL4P, bath/adding chemaeals phosphonic acd,
EDL4Q chromue chlonds,
ammoumum bifluonde.
ammonmm bydroxids.
Ozkites, acetons
I ED14 Mooy chemacals, Methvl ethyvl ketone, Respratory 1G5
maszking toluene acetone. lead Protection
chromate, zmmonmm
hydrexide. potassium
czrbonate, hydrochlone
acid
B E052 Panting cleaning, Epoxes, 1sopropyl Respuatory 1G5
bondingz aleckol paint solvents Protection
4 EO19 Operzting milling Nowse Heanng 1GE
machines Conservabon
g E032, E048, Operatioy mulhing, Hoise Heanng 2G5
E4sA roagh cuttng and Conservaton
portable squipment

Hearing Conservation Program Summaryv

Industnzl Hygiene Swvey Report of Code 5347.0

Copsobidated Safety Seraces, Inc.
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Based on the results of full-shift noise dosimetry, sound pressure level readings. observations
during the industrial hygiene survey, and a review of past exposure monitoring records, there
are no work activities or sources of noise requiring the participation of individuals in a
hearing conservation program at this time. However, personnel records list two personnel as
being already enrolled in the GSFC Hearing Conservation Program although they may not
have received their annual training and audiogram  Since monitoring results show that these
personnel have exposures approaching the NASA Policy Guideline of 80 dBA measured as
an 8-hour TWA. personnel are recommended to remain enrolled in the Hearing Conservation
Program. Additional monitoring 15 recommended to obtamn a sufficient number of samples to
make a final determination on their enrolliment status.

Respiratory Protection Program Summary

Plating Group personnel performing operations such as mixing tank baths and chemicals
were enrolled in the GSFC Respiratory Protection Program. A review of past air monitoring

results indicated that personnel exposure to airbome concentrations of solvent vapors, acid
mist, and alkali mist were below occupational exposure limits during routine plating
operations. However. it is recommended and 1s shop policy that Plating Group personnel
remain enrolled in the Respiratory Protection Program since they wear respirators dunng
non-routine muxing operations.

Asr monitoring results indicated that a civil servant operating machines in the vicinity of
other machines known to generate significant airbome concentrations of ol nust was not
exposed to oil mist at levels above the occupational exposure limit. This employee is not
required to be enrolled in the Respiratory Protection Program. but he should be given the
opportunity to participate in the Respiratory Protection Program and his exposure to o1l mist
should be monitored in the future, No other operations were identified which would
necessitate the use of respiratory protection. A review of past arr monitoring results as well
as air monitormg conducted duning this survey indicated that personnel exposure to airbomne
concentrations of solvent vapors. carbon fiber, bervilium. and alunnmm dust were below
occupational exposure limits.

Employees may use respirators when not required if the respirator is certified for use to
protect against the contammnant of concern: if instructions provided by the manufacturer on
use, maintenance, cleaning and care, and warnings regarding the respirator's limitations are
followed: and if respirators are not mistakenly used by someone else.

Approved disposable respirators for protection against particulates were observed, although
other forms of respiratory protection such as half- and full- face ar punifying respirators
(APR) and self contained breathing apparatus (SCBA) were not available.
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Table E-2
Summary of Work Tasks that Respiratory Protechion Equipment
Report | Location Operation Health Hazard Minimum Zof
Section Respirator Workers
Type
] E014 Muxing Acids, caustics, mme Half-face Respuator 4(3 GS)
chemyicals/mixing a acid, hvdrochlone acid, | with cartridges fior
bath/addins chemacals phosphonic aced, acud masis and
chromic chlonde, OIEARIC VAPOIS
ammounrum biflworide,
ammontum hydroxide,
Cakates, cvamide, mine
prep alloy, zine,

electroless My, N1 stnke.
gold stnke, copper,
black Ni., potassium
carbonate, zcetone pH
‘buffers

Personal Protective Equipment Program Summary

For each Group. a workplace hazard assessment is attached at the end of each Section as
Agftachmenis H-1.1-9.1. These assessments are 3 summary of work tasks by process area for
which PPE (non-respiratory) is recommended. Regarding the Plating Group. which had
already conducted a workplace hazard assessment to defernvine operations necessitating the
use of PPE the recommendations attached with this report are more stringent. The THO
determmned that proper PPE would dictate chemucal splash goggles or face shields when
manually placing racks or individual paris in plating tanks containing cofrosive chenuicals.

As part of the implementation of this program  emplovees must recerve mformation and
tramming as to the harards identified and the comresponding PPE to be worn for protection.
The IHO should be consulted when implementing this program  Indivaduals are responsible
for the care and storage of their own PPE. which was offen observed to be stored mm vanous
unsanitary locations in the work area. This practice may increase the nisk of using PPE that
has been contaminated by conditions of the location or by other emplovees.

Engineering Controls Program Summary (Ventilation)

Table F-3 is a summary all local exhaost ventilation (LEV) systems by process area where an
annual mamtenance and evaluation schedule should be in place. With respect to the
venfilation measurements collected in the Plating Shop. it was determuined that many of the
push-pull type exhaust systems were not operatng at the ventilation rates required by the
ACGIH Industrial Ventilation Manual 21% ed. A review of 1987-1988 personal and area air
momtorning resulis mdicated that arrbome concenfrations of solvent vapors. acid musi. and
alkali mist were well below occupational exposure limits. However. additional area
moniionng for select tanks 1s recommended fo ensure that cosrent processes are conirolled.
These recommendations are based on results of and observations during. the industrnial
hygiene sirvey Consmib wnth the THO while mamntming this schednle

Industrial Hymiene Survey Report of Code 547.0 Consohdated Safety Services, Inc.
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Table -3
Summary of LEV Systems that Require Routine Inspections
Report | Process Area LEV Description Rec. Exhaust | Date of Last
Section Capabilities Evaluation
1 Blds 5. Fm EO014 Fame hood for mmong chemieals 50-100 cfm'=q_ fi 3 Jum 2003
and mazking or 30-120 fpm at 130 fpm at 247
face
1 Bldgz 5. Em EQ0I4D Fume hood for mexing chemicals 50-100 cfm/=q. fi 4 Nov 2003
or 30-120 fpm at 113 fom at 177
face
1 Blds 5, Fm E014F er E PoshPull Hood 50-100 cfmi=q_fi 13 Oct 2002
or 30-120 fpm at 100 fom wi 26~
face sash height
1 Bldz 5. Rm EOI4E Flexble duct/Banzed hood for 400 cfm 129 cfin
buffing ‘polishing wheel
1 Blds 5. Rm EOI4E Flexible duct/flanged hood for 400 cfm 198 cfim
buffing polishing whesl
1 Blds 5, Rm E0I4E Flexzble duct/fanzed hood for 400 cfm 250 cfm
buffing‘polishime wheel
1 Bldg 5. Rm EO14E Flexb le duct/fanzed hood for 400 cfm 322 efm
buffing poliching wheel
1 Bldg 5. Rm EQI4D Posh/Pull Hood Tank A-1 Pull — 6§32 cfin; 5 Jan 2004
Push — 43 efm Pgll — 701 cfm:
Pash — 17 efm
1 Bldgz 5. Em EQ14D Pozh/Pall Hood Tank A-2 Poll — 632 cfim; 5 Jan 2004
Push — 43 efm Pull — 907 cfim:
Posh— 17 efm
1 Bidg 5, Fm E014D Push Pull Hood Tank A-4 Pull — 604 cfin; 5 Jan 2004
Push — 43 cfm Pull - 1047
cfimc
Posh — 18 cfim
1 Bldg 5. Fm EQI4D Posh/Pull Hood Tank A-6 Pull — 600 cfin: 5 Jan 2004
Puosh — 43 cfm Pgll — 959 cfin
Posh— 20 cfm
1 Bldg 5, Rm E014D Posh/Pull Hood Tank A-9 Pull — 325 cfin; 5 Jan 2004
Push — 30 cfm Poll — 729 cfm:
Posh — 10 cfm
1 Bldg 5, Rm E014D Posh/Pull Hood Tank A-10 Pull — 412 cfim; 5 Jan 2004
Push — 32 cfm Pall — 850 cfm:
Posh — 9 cfim
1 Bldg 5, Rm E014D Posh/Pull Hood Tank A-11 Pull — 600 cfin; 5 Jan 2004
Puzh — 43 efm Pull — 942 cfm-
Push — 13 efm
1 Bldg 5. Em E014D Posh Pull Hood Tank A-12 Poll — 600 cfim; 5 Jzn 2004
Push — 43 cfm Pull - 1359
cfim;
Push— 5§ cfim
1 Bldg 5, Fm E014D PoshPull Hood Tank B-1 Pull — 450 cfin; 5 Jan 2004
Push — 32 cfm Pull — 476 efm:
Posh— 12 cfin
1 Blds 5. Rm EQOI4D Posh/Pull Hood Tank B-3 Pull — 450 cfin; 5 Jan 2004
Posh — 32 cfm Pull — 370 cfin:
Posh— 11 cfm
1 Bld= 5. Rm E014D Posh Pull Hood Tank B4 Pull — 450 cfin: 5 Jan 2004

Industnal Hygiene Survey Report of Code 547.0
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Attachment 12 continued
F. Program Summanes 13
Push — 11 cfm
1 Bldz 5. Rm EQI4D PuzhPull Hood Tank M-9 Pull — 450 cfm: 5 Jan 2004
Push - 32 efm Pall - 655 cfm:
Push — 10 cfim
1 Bldg 5. Rm E014D PushPull Hood Tack CH-1 Pull — 300 cfm; 5 Jan 2004
Push - 30 cfm Pull - 194 cfm;
Push — 42 cfim
1 Bldg 5, Rm E014D Push/Pull Hood Tank CH-2 Pull — 304 cfm; 5 Jan 2004
Push — 30 cfm Pull - 187 cfm;
Push — 22 cfm
1 Bldg 5. Fm E014D Push/Pull Hood Tank CHN-4 Pull — 430 cfm; 3 Jan 20604
Poch — 12 cfm Pull — 239 cfim:
Push - 21 cfm
] Blidg 3, Fm EU140 Push/Pull Hood lank UN-3 Pull — &M ctm; 3 Jan 20U
Puzh — 34 cfim Pull - 199 cfin;
Push — 21 cfmn
1 Blde 5. Rm E014D PuzbPull Hood Tank CH-6 Pull — 375 efm: 5 Jan 2004
Paush — 34 cfm Pull — 404 cfim;
Push — 20 efim
1 Bldg 5. Rm E014D Push/Pull Hood Tank CH-8 Pull — 375 ofm; 5 Jan 2004
Push — 34 ofm DPull — 443 cfin;
Push — 23 cn
B Bldg 5. Fm EJ32 Flexibla duct close caprure #1 100 fom capture 6 Jun 2003
velosity 100 fpm & 13
B Bldg 5. Fm E032 Flexible duct cloze caprure #2 100 fom capture 6 Jun 2003
wveloety 108 fpoo & 127
8 Bidg 3, Rm E052 Floor exhaust 100 fom capture
velocity
B Bldg 5, Rm E052 Chamical eabinet 100 fom capture 6 Jun 2003
welucily 150 fpon it 227
B Bldg 5, Rm E052 Slot hood 100 fom capture
velocity
B Bldg 5, Fm E048 Floor exhaust 100 fom capture
velocity
B Bidg 5, Rm E048 Flexible duct close capture £1 100 fom capture & Jun 2003
velocity 104 fpm fa) 107
] Bidg 5. Rm EJ48 Flexible duct close capture =1 100 fom capture & Jun 2003
veloeity 177 fpm @) 107
B Bldg 5, Fm E048 Flexible duct close capture #3 100 fom capture 6 Jun 2003
velooty 100 fpm (@ &7
B Bidg 3, Rm E048 Flexible duct close captare =5 100 fopm capture 6 Jun 2003
Saw veloaty 1200 fpm
basze of saw
B Bldg 5. Fm EJ48 Flexible duct close capture #8 100 fom capture & Jun 2003
velosity 180 fpm @ on
tabla
g Bldg 5, Fm E048 Flexible duct cloze capture #7 100 fom capture 6 Jun 2003
velocity 420 fom @ on
top of table
g Bidg 5. Rm E048 Flexible duct close capture #8 100 fom capture 6 Jun 2003
welocity 5695 fom (@
B Bidg 5, Rm E048 Flexible duct close capture 9 100 fom caphure 6 Jun 2003
velocity 2EQ fom (@ base
of saw
B Bldsz 5. Em EO0484 Flexible duct close caprure #10 100 fom caphure 6 Jun 2003

Industrial Hygiene Survey Report of Code 547.0
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Attachment 12 continued

F. Prozram Summanes 16
velocity 128 fpm (& saw
B Bidg 5. Em E048A Flerable duct close capture #11 100 fom capture 6 Jun 2003
velocity 9999 fpm @
hole
8 Bldg 5, Em E0484 Flemible duct close capture 212 100 fpm czpture & Fun 2003
velocity 457 fpm @ &
g Bldg 5. Em E0484A Flexable duct close capture #13 100 fom capture 6 For 2003
velocity 108 fpm @ 147
B Bidg 5, Em EQ48A Flexable duct close capture #14 100 fom capture & Jun 2003
velocity 146 fpm @ 147
100 fpm capture
veloaity
3 Bidg 5, Rm E038 Flexible duct'fianged hood for 250 cfm/sq. i or 4 Jum 2003
welding 30 95 fpm at §”
3 Blde 5, Rm E038 Flexible duct’flanged hood for 250 efim/sq. ft or 4 Jun 2003
welding 0 99 fom at 107
3 Bidg 5, Rm EO038 Flexible duct'flanged bood for 250 cfmfsq. fi or 4 Jan 2003
welding 30 96 fom at 67
3 Bidg 5, Bm E038 Flexible duct'flanged hood for 250 chmi=q. ft or 4 Jur 2003
weldmg 50 104 fpm at §~
3 Blde 5. Rm E038 Flexible duct/flanged hood for 250 cfm'sqg. i or 4 Jun 2003
welding 30 98 fom at 7
Bidg 5, Em W21 Fume hood 50-100 cfmi=q_ft
or 80-120 fpm at
face
b Bldg 54 Fm 020 Flexible duct/flanged hood for Sep 2003
router
g Bldg 5A Fm Flexible duct'fanped hood for 250 cfm/=q. £t or
mulhng machmes B0-120 fpm =t
face

non-comphance with mammfactarer’s specificahons

Exposure Monitoring Program Summary

Based on observations and the pature and frequency of operations reviewed dunng the

mdustrial hvgiene survey, there were no conditions identified wamanting the mplementation

of an exposure monitoring program.

Industnzl Hymene Sarvey Report of Code 3470
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Attachment 12 continued

. Index of Survey Eeport Sechon

G. Index of Survey Report Section

Section

1

[t

N

Process Area

Plating Growp

Mechanical Engineering Group

Precision Assembly Group

Machining Technology Group

Mechanical Inspection Group

Design Group
Maintenance and Repair Group

Composites Lab and Rapid
Prototyping Group

Clean Room

Location
Bldg 5. Rm E014 (A-Q)

Bldg 5. Rm E004. E056
E056A

Bldg. 5. Rm H)35. E038. E003
E335, E010

Bldg 5. Fm E035, E019. EO20.
E235. E026,. E092

Bldg. 21. Fm 081
Bldg 10. Em 004

Bldg 5. Rm EO054 E054A

EQ14F
Bldg 5. Rm C235
Bldg. 5, Rm N032. N050. E032

Bldg. 5A. Rm 020 (A-D). 010
Bldg. 5. Rm. E052. E048. E048A

Bldg 5. Em E005A

17

4=

60

a7

120

Industnal Hygiene Survey Eeport of Code 547.0
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Attachment 12 continued

H_ Process Ares Swrvey Report Sections

October 2009

18

H. Process Area Survey Report Sections

Industrial Hygiene Survey

Of Code 547.0
Section 1

Process Arvea:

Plating Group

Location: Building 5. Rooms E014 EOI4A-F0140)

Date of Smivev: October 28. November 4. December 12 2003 & Jamuary 6. 2004

Attachment: (H-1.1) PPE Checklist

Process Area Description:

The Plating Group provides practical consuliing and new process development services in the fields of
clectroplating. chemical processing. mechanical produoct finishing. adbesive bonding. and composite
H/W development for state-of the-art mstrument and spacecrafi components as well as mucro-
electromechanical and optical souctares. Up to 5 caval servant and 2 coniract employees may be
working m any of the Plating Group areas. Major activities take place in the F014 Plating L.ab where
masking of parts and mixing chemicals 15 conducted, in the E014D Plating Shop where cleaning,
mixing. etching and plating processes are conducted. and in E014B/C where adounistrative duties are
performed.

Work Tasks:
Table H-1.1 presents the major operations that are associated with the Planng Group and the hazards
that are of concern to the Industnial Hymiene Office. A list of tanks. their confents. and processes is

provided as Appendix 1.

Table H-1.1
Building | RoomName | Work Task Porenrial #of Frequency/ | Risk
(Equipment) | Health Workers | Duration Assessment’

Hazards Exposed

5 E014 Platme MaskmaMasking | Toluol, 7 Daily-Monthly/ B

Lab stnpping tetrachloroethylene. 1-Bhrs

toluene paphths
lead chromate

3 E014 Mpong chemacals | Potassmam 13 GS) Ixtwk/lS mm i6

! The Risk Azcesement Ranking provides 2 numencal mdex of the potential bazard and allow: pnontzaton of further
moritonnes or evaluation. See Appendix 1 for mstruchons on czlenlating the Risk Assesmment rankmes.

0-50 = Review if process changes.

5099 =FReview process every 24-36 months.

100-199 = Collect aix samples and review process every 12 months.

200299 = Collect air samples and review process every 6 months_

300+ =Collect arr szamples and review process every 3 months.

Paze [8af 124

GSFC 13-57 (May 2003)
Deevious versiors. 5= obsolste
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Attachment 12 continued

H_ Process Area Survey Report Sechons 20
EOL4MI chemicals bydrochlone acid mm
EO0L4N phosphonic acad,
EQL4P chromic chlorde.
EO0L40 AmmouTIm
nfluoride.
ammonium

Evdroxade, Oakites,
cyanide pitnic prep
alloy, zime,
elecroless No
sinke. gold smke_
copper, black M1,
potassinm
carbonate. acetons.
pH buffers

5 EO014D Utrasomc Acetone. toluene. T(3GS) 1 hrs/day 56
cleanmgs blue gold
methanol ethyl
alcohol, mopropyl
alcobol, other
solvents

5 E0I4E Buffing | Buffing and Flymg particles, 7(3G5) Daaly- N/A
and Polishing pehshing nolse Monthly/15

Room min

1. Masking
a) Observations:

1) Toluot or tetrachloroethanot containing masking (AC Products AC-818-T-250) and Miccro
Super XP2000 Mask containing naphtha toluene and lead chromate is applied to iridited parts to
preserve their conductivity. Masking £ performed daily or monthly one to eight hours as needed.
usually by two civil servants. but pDFEﬂII.ZI]]"r" five. Mas.‘kmg i apphed aza hqmd and dries to give
a rubber-like appearance  Stripping or cleaning up masking with a reducer occurs at a similar
frequency as that of maskaing. Miccro Super XP-2000 Miccrostrip Reducer contains methvl ethvl
ketone. acetone, methyl isobutyl ketone and toluene The Iab hood in which this operation is
conducted was found to be m comphance with ifs annual mspection  The results of the 3 June
2003 LEV evaluation indicated the provision of adequate exhaust, 108 feet per mimute (fpm) at a
sash height of 18.57. Personmel reporiedly wear safety glasses, safety shoes, and some wear
gloves. Signs mmdicating PPE were posted in all Plating Group rooms. In addition. eyewashes and
safetv showers were accessible.

2) MSDSs were available as hard copies i the MSDS book and in the MSDS Pro database with
the exception of some products. The XP-2000 Miccrostrip Reducer (Pyramid Plastics) and AC —
818-T-250 Masking were not found m the MSDS Pro system_ but other masking agents and
reducers by other mamifacturers were present in the database. The MSDS for Miccrosinip Reducer
was also not readily located as a hard copy. Hazard communication raming was provided m the
past by Baker Co. This training or related chemical hygiene training has reportediv not been
provided for some fime.

b)) Recommendations:

Paz= 20of 124
GEFC 13-37 {ay 20083)
Drevuous versiers are oselss
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4

1) Because masking contains chemicals which may cause senous effects and may occasionally
be performed for several hours during a given dav, this process should be reviewed and air
momitoning conducted at a time in which the process 15 conducted for an extended duration.
Inform the Industrial Hypiene Office (IHO) m advance when 1f is known that maskang and'or
stripping will be performed for several hours. Confinue to ensure that the lab hood is evaluated
according to its annually scheduled mnspection

2) Further analysis should be performed regarding the use of safety glasses m lien of chemical
splash goggles. Generally. chemmeal splash goggles or face shields are required where splash
hazards are present. Provide the types of PPE that will protect the affected emplovees from
cleaning solvents as identified m the hazard assessment shown in Attachment H-1.1. Nitnle
gloves offer an excellent degradation rating for the solvents mentioned except for acetone. for
winch nifnle 15 not recommended.

3} Ensure that MSDSs for all potentially hazardous matenals are entered into the MSDS Pro
database. Confimie to ensure that personnel are aware of the written hazard communication
program which at least describes labeling and other forms of warning material safety data sheests.
and emplovee information and traming. Continue to ensure that each contamer of hazardons
chemicals in the workplace is labeled with its identity and appropriate hazard warmngs. Ensure all
employees receive chemical hygiene plan traming or training on the hazardous chemicals in their
work area as applicable at the ume of thetr imtial assignment. and whenever a change m chemicals
Of processes is infrodnced. Document all raming.

¢) IExposure Monitoring: Monitoring is recommended based on the duration of the operation and
the namre of the chemicals used.

Mixing Chemicals for Testing and Related Actvities

a) Observations: The chemist stated that she mixes chemicals for testing three times per week
for approximately 10 punutes. This operation is conducted either under the 1ab hood in the EQ14
Plating Lab or under the Iab hood in the E014D Plating Shop. The chemust works with chemicals
such as potassium carbonate. hydrochlone acid. acefone, ammonmm hydroxide and buifers under
the lab hood. MSDSs for these chemicals were accessible through the MSDS Pro database. The
1ab hoods m which this operation 15 conducted were found o be in compliance with their annual
inspection The results of the 4 November 2003 LEV evaluation mdicated the provision of
adequate exhaust 113 feet per munute (fpm) at a sash height of 17 in the Platine L.ab and 130 fpm
at a sash height of 247 1n the Plating Shop. The Chenust wears safety glasses. safety shoes. and N-
Dex nitrile gloves and uses z pipette. The Plating Group Safety Committee performed a workplace
hazard assessment and informed employees of operations necessitating the use of personal
protective equipment (PPE). A chemmcal hypiene plan was maintained in the office. but there was
no documentation of training that conld be reviewed.

b} Recommendations: Due to the intermittent frequency and short duration of chemical mixing
and because chemicals are mixed mn a fully fimctioning lab hood. air monitonng for these
chemicals was not warranted. Continue fo ensure that the lab hood 1s evaluated according to 1ts
anmually scheduled mspection Chemical splash gogples are recommended where splash hazards
are present. For the himited frequency and duration in which chemicals are handled. nitnile.
neoprene or butyl mbber gloves should all afford protection before breakthrough occurs, but nitnle
gloves are normally not recommended for heavy acetone use. See the workplace hazard

a2l of 124

GSEC 1357 (May 2003}
Drevies vemioes are cbsolee
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H. Process Arez Survey Report Sections 22
assessment. identifying operations requiring the use of PPE and the type of PPE required.
Maintam PPE that is in good condition and store it in 3 sanitary manner Complete the Chemical
Harzard Process Analysis Checklist for I aboratories attached as Attachment H-1.2. Ensure the
provision of chemical hvgiene training for laboratory personnel.

c) Exposure Moniforing. Routine monitormg is not required based on the frequency and duration
of the operation.

3. X-ray Operation

a) Observations: X-1ay equipment is used very infrequently by two emplovees to check the
thickness of plating applications. A “Cauntion” sign was observed at this room warning of x-rays.
Printers and computers were also stored in this room.

b) Recommendations: Use equipment only for its imtended purpose and follow mamifacturer’s
recommendations regarding mspection of equipment for proper fiinction. This item was eferred
to the Radiation Protection Office. According to the Radiation Protection Office, ionizing
radiation traiming is required for the operation of this =rav equipment and radiation badges to
detect leakage will be placed at the equipment and reviewed quarterly.

4. Administrative Duries

a) Observarions: Personnel perform administrative functions approximately 20 hours per week.
Workstations were not alwavs ergonomically designed and personnel may work for extended
periods at their desks with improper wrist’body angles. However. no complaints were noted and
personnel reporfed no comulative travma disorders (CTDs).

b} Recommendarions: Provide. where feasible. amiculated keyboard trays that accommedate the
keyboard and mouse. Adopt a 70-20° angle between the upper anm and forearm with an upper
maxinmuum angle of 1357 putting wnists m alignment with forearms. Work surfaces should be
located so that the arms and shoulders do not have fo be lhified to perform the work. Position the
keyboard so that it is between 28-30 inches above the floor. To allow sufficient knee space if an
adjustable keyboard tray is installed to the underside of the desk the height from the floor to the
adjustable keyboard tray should range from 23-28 inches. Use adjustable chairs that allow
personnel to sit at comfortable height angle and distance from the screen. Sivetch and perform
hand exercises at regular intervals. or change the pattern of work if possible. Ensure a minimum
viewing distance of 12 inches and support the monitor so that the top of the screen is at eye level
with the screen tilted slightly downward. The entire viewing plane should be between 0 and 40
degrees below the honzontal viewing plane. When viewing screens with dark backgrounds. use
lower highting. Dark characiers on a light screen are generally more readable. Ensure hagh
conirast between the screen background and the screen characters. Miminiize glare and choose
screens that filt and have contrast and brightness controls.

L

. Chromarte Conversion Coaring

a) Observations: Alummnum paris undergo chromate conversion coating for cormrosion protection

by being placed in indite baths. This coating also preserves the conductivity of aluminum and

serves as a pnmer before painting. This process is not considered a plating process. Plating

processes are summanzed m paragraph 6 of this section. There is less exposure to chemical baths
P Mo 1M

GEFC 2357 (viay 2005)
Demvious versions are obsol=e
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H_ Process Arez Swrvey Report Sectuons 23
in chromate conversion coating than would be present m plating, eiching or cleaning. The
Safety Commitiee does not require the use of gloves for this process. Signs mdicating PPE were
posted in all Plating Group rooms. In addition evewashes and safety showers were accessible.
Past monitoring results indicated that airbome concentrations of plating shop chemicals in the
plating shop were well below applicable limits. MSDSs were accessible through the MSDS Pro
database. According to records. hazard commmnication traiming was provided in the past by Baker
Company. This training or related chemical hvgiere training has reporfedly not been provided for
some time.

b) Recommendations. Based on past air sampling results, no firther air monitoring for this
operation was warmranted. Ensure personnel are aware of the hazard commmnication program
describing MSDSs. labeling and information and training requirements. Maintain PPE that is in
good condition ad store if in a sanifary manner

6. Cleaning. Etching and Plating
a) Observations:

1) Five civil servant and two contract emplovees are involved in cleaming. efching and plating
processes in the Plating Shop E014D. Similar operations are performed in the E014G
Flectroplating Gold Room and E014E Prototype Room. Base metals to be plated inclode
aluminum_ brass, steel. stainless steel, Invar (NeFe). aluminum alloy. titanium_ and inconel (Ng
brass alloy). Cleaning. etching. and plating processes usually consist of several stages beginning
with ultrasonic cleaning, which emplovs Blue- pold for 15 sec-15 min to remove oils and dirt
from parts. The process of ckaning efching and plating aluminum was descnibed as a senes of
rinse baths of deiomzed water, deoxidizing baths of mitric acid. and an etch bath of canstic Oakite
61B. The main difference between cleaning and etching is that the parts etched remain in the baths
for longer time penods while paris cleaned remain in the baths for 20-30 seconds. If alumimm 1s
to be plated. it undergoes a nitric prep alloy bath. rinsing. zincating which puts a zinc coating on
the part. nnsing a mtnc acid bath that strips off the zinc. nnsing. another zincate step to reapply a
Zinc coating. rinsing, an electroless nickel bath that replaces zinc with nickel. nnsing. mckel strike,
minsing. gold stike, pold, nnsing. hot water nnsing and blow drving. Stainless steel steel. copper.
brass and invar parts normally undergo an electrocleaning step and a hvdrochloric acid bath. Only
aluminm undergoes the deoxidizing step. Base metals may be plated with nickel. gold. copper.
black nickel but there 15 no cadmium or chrommum plating processes.

2?) Personnel perform plafing and related operations approximately four hours per day and wear
safety plasses, safety shoes, and rubber or nitnile gloves according to the workplace hazard
assessment performed by the Safety Committee. Personnel also recerved PPE framning on the
required PPE. According to the written SOP for plating. aprons are to be worn, but personnel
stated their PPE assessment did not require aprons. It was reported that safety glasses were used
instead of chemical splash gopgles because paris are normally small and dipped slowly so that no
splashing occurs: a crane would be used for large parts.

3) Each bath or tank in the Plating Shop has a push-pull hood that has been evaluated accordmg to
anmually scheduled inspection It was determuned that many of the push-pull type exhaust systems
were not operating at the ventilation rates required by the ACGIH Industrial Ventilation Mamal
21* ed as shown in Table F-3. A review of 1987-1988 personal and area air monitoring results
indicated that arrborme concenirations of solvent vapors, acid mist. and alkah must were well below

Daz= 13af 25

GSFC 2357 (May 2003)
Presiv: Vermions m= obsolsts
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H. Process Area Survey Report Sechons 1z
occopational exposure limits. Past air monitonng results are kept with this survey report in the
HO.

4) Plating processes as described above mvolve the use of various chemical mixtures. not all of
which were mentioned. Hazard Communication training had been provided in the past by Baker
Co, but tramming has not been offered this year and for some time previously. Other elements of a
Hazard Commumcation Program mchuding MSDSs and labeling were in effect MSDSs were
usually readily accessible through the MSDS Pro database. Blue-Gold appeared not to have been
entered into the MSDS Pro System. In addition a Chemnical Hygiene Plan was reviewed m the
office. but ramung had not been provided to emplovees.

5) The Plating Shop contains five eyewashes and a safety shower that were inspected monthly.
Other items such as a spill control kit, an emergency evaluation plan and fire extinguishers were
observed. Eyewashes were compliant with the ANSI requirements for primary eyewash nnits.

6) Sound level measurements taken at the noisiest points of Room E014D indicated levels of 79-
81 dBA. Personnel wounld hikely work in these locations for a short duration.

b} Recommendations:

1) Because many of the push-pull exhaust systems for the plating tanks do not meet design
reguirements and since the tanks contain chemucals that may cause senious health effects and are
used in large quantities on a frequent basis. additional air monitoring for select tanks is
recommended to ensure that processes are controlled. Thus. the process should be reviewed every
12 months and air moniforing will be conducted by the THO again m the fuhme. Continue to
ensure that the push-pull hoods are evaluated according to their annmally scheduled mspection

2) Upon firrther analysis regarding the use of safety glasses m lien of chemical splash goggles. it is
still recommended that face shields or chemucal splash poggles be used when dipping paris mfo
tanks though the probability of a splash is slight A review of the case history of judicial decisions
involving OSHA and the plating industry shows oufcomes mling against -:mplovers who allowed
the use of sa®ty glasses as protection duning plating operations. Continue to inspect evewashes
and safety showers monthly and activate them weekly in accordance with ANSI Z358.1- 1998
Standard for Emergency Evewashes and Showers.

3) Provide hazard commmumication and chemical hypiene plan traming for emplovees who have not

4) Because of the limifed duration that emplovees would remain in the area with the potenfial to
exceed sound levels m excess of 80-dBA. exposure to noise as an §hour TWA would not be
expected to exceed the NASA Action Level of 80 dBA  Therefore. participation m GSFC’s
Heanng Conservation Program was nof wamanfed. Since 1t 15 prodent practice fo mmimuize
exposures to “ugh™ noise levels. it 1s recommended that emplovees wear hearing protection in
areas where sound levels exceed 80 dBA.

7. Mixing Chemicals. Mixing a Bath, Adding Chemicals

a) Observations: Mixing plating tank baths 1s usually performed by one contractor, but up to
three other civil servants could also perform this operation. Plating Shop personnel mix an entirely

Paze Maof 112
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new bath once per year and otherwise add chemicals fo existing baths as needed. Mixing an
entirely new bath inveolves cleaming the empty bath, transferring the dmm and mixing fresh
chemicals This operation could be performed in chemical storage rooms E0141-F014() and in the
Plating Shop E014D. Other operations mvolving mixing of chemicals take place in the Plating
Shop E014D as well Chemicals are transferred from the different chemical storage rooms E0141 -
E0140). Up to six employvees may be mnvolved in other activities mvolving muxing and adding of
chemicals. The coniractor who usually mixes chemicals reportedly wears an apron. face shield.
gloves and possibly a respirator with cariridges for acid mists or organic vapors. Other persons
may wear North half face or other respirators while making an acid bath or similar operation.

b) Recommendations: Due to the frequency and duration of these operations. fiwther air
monitormg was not warranted. Continue to select and provide the types of PPE that will protect
the affected emplovee from the hazards identified See the workplace hazard assessment.
wdeniifying operations requunng the use of PPE and the type of PPE required. Maintain PPE that 1s
m good condition ad store if in a samitary mannmer. Confinue fo inspect eyewashes and safety
showers monthly and activate them weekly in reference to ANSI Z358.1- 1998 Guidance. Provide
hazard communication and chemical hygiene plan trammng for emplovees who have not had this
trzining on inifial assignment. Document all fraining.  Continue fo evaluate LEV systems
according to theirr annmal mspection schedule.

8. Ulirasonic Cleaning

a) Observations: Five civil servants and two contractors perform ulitasonic cleaning in two
ulirasomc tanks with Blue-gold depreaser approximately daily for 15 seconds to 15 munutes each
tome for a total of ope hour. Parts are nommally cleaned before being plated. Signs indicating PPE
were posted based on the Safety Commitiee hazard assessment. in this case safety glasses. safety
shoes and metal beakers in which to place paris.

B) Recommendations:

Due to the relatively short duration of this operation and because the process 1s enclosed. further
air monitoring was not warranted. Confinne to use the types of PPE that will protect the affected
emplovee from the hazards identified in the hazard assessment Maintam PPE that 1s 1n good
condition and store if in a sanitary manner. Continue to inspect eyewashes and safetv showers
monthly and activate them weekly in accordance with ANSI Z358 1- 1998 Standard for
Emergency Evewashes and Showers. Provide hazard commmmication or chemical hygiene plan
fraimng as approprnate for employees who have not had this traiming upon mitial assignment.

9. Buffing and Polishing

a) Observations: The Buffing and Polishing Room F014K contains a L. Hommedieu buffing lathe
and a Baldor grinder/buffer. These machines are equipped with local exhanst ventilation (LEV)
for each of their two wheels and were used daily to monthly as needed by up to seven emplovees.
Sound level measurements taken dunng the operation of the buffing lathe with the I FV mdicated
sound levels at or near 82 dBA No anmual evaluation records were available for the LEV for each
of the four buffing wheels. but as part of this survey. an airflow evaluation was performed on 6 Jan
2004. Personnel stated they wear PPE in the form of safety glasses. cotton gloves. a face shield
and occasionally voluntanly wear disposable half face 3M 9511 NO5 respirators. Hearing
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protection was reportedly not worn. There was no sign observed stating eve and heanng
protection was required.

Bl Recommendations:

1) Because buffing and polishing operations are normally conducted for only one hour per day.
exposure to noise would not be expected to exceed the NASA Action Level of 80 dBA as an 8-
hour TWA. Therefore. partictpation in GSFC s Heaning Conservation Program was not warranted.
Since it is prodent practice to mmimize exposures to “high™ noise levels. it is recommended that
employees wear heanng protection when operating the buffing lathe and wheels.

2} Ensure that all LEV hoods continue to be evaluated according to their annually scheduled
inspection. Contact the THO if hoods that have not been evaluated within the past vear are
identified.

3) Continue to select and have each employee use the tvpes of PPE that offer protection from the
hazards identified. Use and maintain PPE in a sanitary and reliable condition. Each employes
shall be trained to know at least the following when PPE is necessary, what PPE is necessary, how
to properly don doff. adjust. and wear PPE; the hmiutations of the PPE: and, the proper care,
maintenance, usefil life and disposal of the PPE.

Cancer/Mutation/Reproduction Hazards:

Lead chromate 1s histed by ACGIH as a suspected carcinogen and reproductive hazard  Sulfunc acid is
listed by ACGIH as a suspected larmx carcinogen. The TARC lists hexavalent chrominm compounds
as carcinogenic fo hmmans  2-ethoxvethanol is listed by ACGIH as a chemical causing reproductive
effects and 1s among chemical substances contained m a Depariment of Navy Occupational Chemical
Reproductive and Developmental Hazard List along with toluene as substances known to cause
reproductive or developmental toxicity in humans. or known to cause reproductive or developmental
toxicity in animals by mechamismes of action directly applicable fo humans.

Personal Protective Fquipment :
A PPE Checklist recommended by the IHO is presented as Attachment H-1.

Medical Surveillance Recommendations :

Medical surveillance is required for personnel enrolled in the Respiratory Protection Program  Based
on chemical and phvsical hazard assessments and regulatory requirements. there are no workers or
work activities that warrant participation in medical surveillance programs that inchide hearing
conservation. radiation monitoring, or biological monitoring.

Sound Level Survey:

A sound level survey performed m Building 5. Rooms EQ014D Plating Shop and E0I4K Buffing and
Polishing Room showed sound levels to be less than 85 decibels as measured on an A-weighted scale
(dBA) at the operator s hearing zone during the operation of cerfain equipment. The NASA Heanng
Conservation Policy (NPG 1820.1) requires that personne]l wear heanng protection when exposure to
noise 15 above 85 dBA. regardless of duration. or when personal exposure to noise 1s equal or greater
than 80 dBA as an 8-hour Time-Weighted-Average (T WA) for more than 30 days per vear. Sound
level readings are summanzed in Table H-1.2 below:
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Table H-1.2
Summary of Sound Pressure Level Resulis

Equipment Tvpe/Area Sound Levels | Hazard Radius Comments

(dBA)* ifr)

Buffng wheel a2nd LEV/ B - Daly-monthly/'l 5 mnuies
Blde 5. EOI4E
El mitne sinp tank / T1.5-T%.1 - 1-2 brs'day m thas area
Bid= 5. E0L4D
A7 zlkalme eteh tank / T2 5-B1 - 1-2 hys‘day mn thas area
Bld= 5. E0L4D

# at the operator’s hearns zone
ER — entire room

Pagz 1Taof 125
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ED14G Mimle‘rabber'neoprene
gloves reqmred.
Safety shoes requred
Apron recommended
Mixing a Bath 5 E014D, bord 1 1 e Face shield or goggles
Mixing EQLI4LQ required.
Chemacals, Nimle ‘Tubber'neoprene
Adding gloves required.
Chemucals Safety shoes requred
Apron reqmred for
mixing a bath and
transportings.
Eespirators
recommended for
mixing a2 bath
Ultrazomc 5 ED14D 2,1 1 None Safety glazses, gloves
Cleanming znd safeiy shoes
requmed
Buffing and 5 EDI4K a1 k Mone Safety glasses canvas
Polishimg gloves and safety shoes
reguired
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Chemical Process Hazard Analysis

Aloderate Hazard Review Checklist

(See attached instructions)

Introduction

Every laboraftory performing chemical processes should have a ciovent hazard analysis. The Process
Hazard Analysis (PHA) 15 mandatory for chemical processing laboratones to assess the harards associated
with: new or modified chenical processes or operations. The Moderate Hazard Review Checldist 15 used
in evalsating the safety of new. modified. or relocated expernmenis or tests which present a moderate
potential hazard to emplovees. equpment and facilities. of the eavironment  Laboratory Managers are
responsible for completing the analysis. Partictpation by a representative of the Safety and Environmental
Bmanch (5&FRB), Code 7052 iz recommended.

Instructions at the end of this template provide information on the hazard review process. and aid the
Laberatory Manager in determuning whach level of Process Hazard Review is appropriate: Low. Moderate,
of High The Moderate Hazard Review Checklist is used for those processes or experiments that present a
moderate potential hazard, but do not require a full High Hazard Review (HHE).

This is a omitspage checklist that requires laboratory managers and workers to work together to ensure
that all potenfial problem areas are analyzed. docnmentation 1s generated where necessary, and personnel
are made aware of the hazards and safety review findings that affect thew worke This checldist when
complete. becomes part of a safety documentation package that will be controlled in accordance with GPG
14102, Tius package should be available in a prominent location in the laboratory while the work is in
Progress.

October 2009

0

Laboratory Idenrtificaton
Laboratory Name/Description
Laboratory Location
Laboratory Manager Code Ext.
Product/Experiment Description

Moderate Hazard Review Checklist
BRIEF DESCRIPTION OF PROCESS:

To check a checkbox, double click on the box, and select Checked or Mot Checked.
A. Have the following been defined by appropriate documentaton” Check if done.

[ 1. Process description
[0 2 Process flow disgram’equipment
[0 3. Matenal Safety Data Sheets (MSDS)
[ 4 Labomatory Safety Procedures. inchuding (as applicable)
] a. Emerpency Procedures
* Shut-down
« Spills
Cl b. Specialized Operating Procedures:

Page 30af 124
GSFC 13-37 {vaw X003)
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OO00O0oo3

# Nommal Start-Up

+ Normal Operation
+ Normal Shutdown

L ockout Procednre
Operatms Harards (including chemacal mechamical etc)
Line Break Procedure
Personal Protective Equipment
Procedure for Modifications
Waste Disposal Procedures
ATTACH all of the above documentaiion to this checklist

B oo oD

B. Evaluate and describe the following potential hazards, and the necessary precantions taken for each.
Attach supplemental sheets as necessary, Check when completed.

1. Toxcity of solids. higuids. and gases associated with the process (Consult MSDS)

O
O

E 8

B2 B 8 2T 8 8

1

2

10.

11

Reactivity and explosion hazards of solids. liguids. and gases associated with the
experiment or process (Consult MSDS)

. Comrosiveness of sohds. hiqmds, and gases associated with the process (Consult MSDS)

Ienition sources such as sparkme motors. switches. alarms. exposed heaters. etc.

. Foel sources such as feedstock. products. solvents. gaseous reaction products. meulation et m

the area that could be ignited (Consult MSDS)

. Spund level exposure
. Radiations such as nlimviolet mifared. nncrowaves, lasers. Xorays. efc.

. Pressure system failnre (projectiles, shrapnel, spravs from leaks. etc))

Electnical (e .z, bonding, grounding. sowrces identified/ labeled)
Pressure and temperature transients
Ergonomics (spacne. access to equupment. physical requarements of job)

Other (describe)

C. Consider and evalnate the effect of your work in the following environmental areas. Artach
supplemental sheets as necessary. Check when completed.

O

1

Identification and resohation of potential air. water and soul pollotion

O 2 Identification and development of witten disposal methods for all wastes

Pas=31af 124

GSFC 15-57 (May 2005)
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3

Ajr emissions and air emission rates calonlated and reported to the Safety and Environmental
Branch

D. Confirm that the following have been provided in the design and consoructon of the
equipment/apparams. Check left column if OK.

Piping and Instromentaton
[0 3 Pressure relief vahves and'or rupture disks where necessary (vessels, positive displacement pommps,

L

0000 O

8 e ] (3 5 [

=

mopop 0

blockedm lines. blocked-in heat exchangers, compressors, efc.) with no valves or restmictions of
any kind in the lines between the equipment and the protective devices

(1) Property sized []¥es [ WA

(2} Proper set pressure O] ¥es 1WA
Proper relief and blow-down system with oo valves or restnictions of any kind m the Ines between
the protective devices and the pomnt of discharge

Emergency overflow knes [Jves [1NA
Emergency shutdown system O ¥es 1WA
Emergency shutdown system

Suitable alarms. shufdowns, interlocks. purges, etc., to bong nnit to a safe automatic shistdown m
the event of an emerzency such as:

{1) Loss of instrument air O ves [IN/A
(2) Loss of steam [ Yes [INA
(3) Loss of cooling water [ vYes [1N/A
(4) Loss of electric power []ves [1N/A
(5) Loss of fisel [ ves [1NA
(6) Severe leakage by rupture of piping or equipment. by leakaze O ves (™A
from stuffing boxes or mechamcal seals. or doe to comosion
(7) Fire in the area of the unit [1Yes [1N/A
(8) Other (Explain if Yes) ] Yes []No
Alarmes for all other erdical variables (high/low temperature. hishlow pressure. high/low flow.
highlow level etc.)

Antomatic shotdown of certain pieces of equpment if certain enfical vanables are exceeded
(hizhlow temperature highlow pressure. igh/low flow, high'low level eic))

Fail-zafe pozuitioning of comtrol valves and solenosd valves in the event of mstroment air loss or
elecincal fatlore

1 Presswe. enpreeasime, Ouw. @mul level weasmemment devioes mstalbead at all aigcal pomis

2
|

Suitable devices to prevent the flow or backup of materials into nndesirable areas

Suitable interconnect metheds to uhility systems soch as water. gas, electnicity. etc. (e.g.. use of
Back Flow Preventer Valve m a potable water system)

1 Backup pumps compressors. eic., where reguired for safety
m Antomatic detection devices. as applicable. for:

(1) Toxic materials [ Yes [INA
(2) Combustible mixinres [] ¥Yes [ N/A
(3) Radiation O ves C1MA
(4) Oxygen detection L] Yes [IN/A
(5) Fire [ ¥es WA

If Yes for any of above, describe:

3laf 124

GEFC 1357 (May 3003)
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O

Oodno

OORe O

i

L3
4

s
s

Pressure vessels, pumps. compressors. beat exchangers. efc.
a. Proper matenals of constroction with consideration for commosion fatigue. stress cracking.
embrittlement strenzih tonghness. etc. Special care shonld be taken when wsing glass.
b. Proper design and material for seals and gaskets
c. Proper design presswres and temperatnres
d Guands on all rofating. reciprocatng. and conveying equipment
3 Vesszel identification  tagging. and record keepmne in accordance with Center's procedures? If not.
explam

Chemical Description. Check left colnmn if OK

What Chemicals are nsed in your process?

Are any of the Chemicals: (check all that apply)

Developmental Toxin
Light Senutive
Peromidizable
Radicisotope
Reproductive Toxin
Temperature Sensitive

O

Carcinogen
[0 Flammable

[1 Mutagen

[0 Pyrophoric

[l Reactive With Awr
O

(]

il i

Shock Sensifive
Toxice/Poison
K your Chemicals display any of the above listed charactenstics. is the ductwork certified as
[1Yes [JNA
If}WChﬂmc-aLdi@la}ranvutﬂrabmehstedcharacmnsnc&mﬂaccesstuﬂ:emfbepﬂﬂnbwed
while you are munning your expermment of equpment? 0 ves [INA
How wnll these Chemicals be stored?
I refiiperation is requured, is the refngerator or freezer alarmed, approved, and y marked for
chemical storage? Yes [INA

E

E. Transportation and Storage. Check lefi cohunon if OK

(0]4
(=

I .

How will you transport chemicals in the buildings or across the site?

Will chemicals be shipped off site? O Yes [ONo
K Yes. do you have the necessary mifemation for the 20-4 Shippine Request?
Llves LINA

G. Area: Evaluate the following safety itemns and describe the reason or location for each.

OK

0 0 O 1 N Y

L.

Check left column if OK.
Are there limiis on personnel :n attendance while operating?

Are there special area requirements. e g High Noise?

Are barmicades required?

Are special signs or alarms needed?

Are exits from |sboratory or area adequate (standard and emerpency)?
Where are the nearest fire and/or evacnation alarms?

Paz= 330 124

GEFC 13-57 (Miay 20035)
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o
7. Where are the nearest fire extinenishers?

o

Have extingumichers been inspected within a vear? When?

bl

Where is the nearest Safety Shower and/or Eye Wash?

10. Has the eyewash been inspected weekly?

11. What is the location of the nearest telephone?

Does the nearest telephone have a 911 emergency sticker?

13. Wil there be any nnattended operation of this process? If so. what special procedures will be

inplementad?

14 Will this process be operated by a lone worker?
If ves, explain

15,  "Whll this process be operated after normal workine hours? I yes. what special procedwses will be
implemented?

16. Are the Emergency Contact names and phone nembers posted on the door?

s [ O ik .0 B B B B E
B

Training: describe or atrach list of any special raining required. and identify for whom.

=

Are there any corrections thar must be made before starmp?

Arf this fime, prini this document and obtain the appropriaie signatfures. The following are
Tequired:

CERTIFICATION AND APPROVAL:
Cemification by the Laboratory Manager that all requuired comrections have been completed, the laboratory

process is safe (sulyect to completion of required tratming). and procedures are properly mnplemented and
eaderstood.

Daie

Laboratory Mamagser Signamre/'Code

Certification by laboratory personnel that they have read and understood this Hazard Review and associated
laboratory procednres: (ose additional sheets if necessary)

Date
Laboratory User Signature Code

Date
Laborarory User Signarmre/Cods

Dare

Laboratory User Signamre Cods

Hazz 34af 114
GSFC 1357 (May 2003)
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Date

C Laboratory User Signature/Code

Dats
Laboratory Uzer Signature Code
Branch Head Approval:
Dars
Signature Code
Concumrence by Code 2052 1f they particrpated m the review:
Daie

205 Concurremes Signarnurs

Following all approvals, a copy of this document and its attachments, including a copv of the Hazard
Analysis Selection Mamix shall be posted in the lzboratory area and placed under configuration
control per GPG 14102, A dated copy shall be sent to Code 250,

Paz=350f 124
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General Instructions for
Laboratory Process Hazard Analysis

Introducton

The identification and control of hazards in the laboratory 1s the responsibility of the owning orgamration The
Iabommyﬁmﬂmdﬂmhmﬁmﬂedmmdmmgmmmmeﬂmgﬂmmﬁhﬂm

The Process Hazard Analysis (PHA) 1s mandatory for laboratones and other areas that nse chemicals for other than
nommal housekeepme purposes. These analyses are vsed to assess the harards associated with new or modified
processes of operations m # Ishoratory emvironment There are three levels of reviews for three anficipated levels of
hazards: Tow. Moderate and High

The Hazard Analysis Selechon Matmx provides the T aboratory Manager a qmck way to assess the level of process
harard analysis required The matox has three vertical cohmmns that corespond to the three levels of Teview.
Eonzontal Imes descnbe vanous potential hazards. By checking those that apply m the appropnate columns, the
necessary review level becomes easier to define.

Approach

The first step in determiming the level of review required is to fll out the HAZARD ANAT.YSIS SELECTION
MATRIX on the last page of these mstractions. There are four major sections to the matrix- Matenial Hazards,
Processmg Hazards. Equipment Hazards, and Environmental Hazards. Vanous cotena within these categories
determine the level of hazard analy=is required

These smdelnes are the MINIMUM sugzgested methods, and are not meant to be a substimte for good judement
Combmations of lower level hazards may mdicate a need for a higher level of review. Conversely. if in your
Jndmnﬂnwmcmusealﬂ“ellﬂdofhamdmﬂunﬂmtmdwahdb} these smdelines, von may do so with the
approval of the Laboratory Manager and Division Chief

Levels of Process Hazard Analvsis

1. Low Hazard Review (LHR): Low Hazard Review {LHE} is conducted when the hazard is deemed “low™
Low hazard is defined as havinz little potential to create Injury or property damapge. and no potential for
emvironmental release. A THR requmes completion of a bref descrption of the process, the potential hazards,
and what steps will be taken to mitigate those hazards. A set of operating procedures. the perscnal protective
equipment requured. special tramng required and the sienatore of those mvolved with the review must be
mclnded The Laboratory Manager and users conduct this level of review. The review is performed usmg GSEC
Fomm 23-36.

2. Moderate Hazard Review (MHR): Moderate Hazard Review (MHER) is conducted when the hazards
volved are deemed “moderate™ Moderate harard is defined as havine the potential to canse mjury. equipment
damage._ or environmental release.  Laboratory Managers and nsers conduct an MER. The involvement of a
safety representative can be requested and is encouraged A MHR reqres the completion of a comprehensive
checkhst and nmist be accompamed by a complete set of standard operating procedures. Among the mformation
evaluated are process technology. potential harards and miigation. envionmental 1ssues, and adberence to
specific engmeerme/design standards. The review is performed usmg GSFC Form 23-37.

Lid

High Hazard Review (HHR): Hish Hazard Review (HHR) is conducted for expenments, equipment
mstallations. or processes which are deemed “high kazard”. High Hazard is defined as having the potential to
cause semious IpuIy. severe equpment or facility damage. or negative environmentsl impact.

A HER Committee shall be established for each Iaboratory that meets the cnteria for High Hazard Review. The
BHE: Commuttee will consist of a chanperson, a represantative from the Safety and Environmental
Dams 365124

GSFC 23-57 (Mg 2003}
Be=vipns vamions ars obsolers
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H_ Process Area Smrvey Beport Sections 37
Branch. researches. techmician. member of the Chemical Safety Commattee (CSC). and any other
resources deemed necessary. A comprehensive review by the HHR Committes of all pofential
hazards mvolved m processes and equipment is required. A member of the CSC or an S&FEB
representative can belp determme what type of HHE. method will be used based on the nature of
the hazard(s) presemted The HHR requires that a number of documents be assembled and made
available to the review comnuftee. Piping and mstrument diagrams, chemical reaction
charactenistes. relevant meident reports. process chemistry, and operation procedures are all
requured.

The review is performed wsing GSFC Form 23-58 and must be documented completely. The HHR
Committes must spprove significant chanses.

Reqguired Participation for Process Hazard Amalvsis

Position LHE AHE HHE
Laboratory Manzper znd users X e X
Brarch Head X X X
Safety Representative X
Additonz] Techmical Sources X

Documentatdon Eequirements

» The Hazard Analysis Selection mstrix, a copy of the most recent Hazard Peview. and operafing
procedures/attachments must be available m a prominent location n the Iaboratory while the work is gomg
oI

+ A dated copy of all safety documentation packages. incnding hazard reviews. Hazard Analysis Selection
Maimices. and operating procedures, shall be sent to the Safety and Environmental Branch Code 2052

Ba= 3T 124
GEFC 23 57 (Mday 2003
Dr=vios vEmlons are osalss

3-101



NASA Independent Assessment Team Report

Attachment 12 continued

Hazard Analysis Selection Matrix

For new, modifiad or relocated processe:, sguipment or expenments, or
your process according fo the crtena below. Then use the most detailed analysis method called for by any sangle

Crifenon.

seale-up of previous werk, charactenze

October 2009

No Review
Required

L HR=

MHE=

1. Material Hazard — Acute Toxdicity

HIVTS Healch Faans:  cincle the Hamrdons Matenal Henoficatan System
g, fivmd in the Material Safty Dam Sheet (M3D5)

[1]

Cylmder 0T Label: i a cylmder, arde Ve if the TOT lbel oo e
Lyliegks nisates Paisas G, Cuntesive Gas, oo Flarmabile G

T

2. Material Hazard — Chronie Toxicity, Cile Vesifthe
MEDT mdscaies the macerial exhibirs Chooni- Texidry,

Yes

3. Aaterial Hazrard — Flammability, Choose applicable Ena and
MEDS

1 Liter & MHTS Flammabdity Rating

I

1 Lter & MHIS Flammahdity Ratins

|
[

= Later and undar Prasnmre or above Flash Pont & MHIS Flammabdity
| Fanns

N

4. Material Hazard — Reactivity. Cixla oo

HMIS Baactivaiy Banne from MID5

5. Processing Hazard — Radiation Circla all that apply.

Lazar

Class HIMA

X-Fav Soure

2k

Padmwizoiopes m sz

UV, Inftn-r=d. Miczowanve. Badio wave

6. Processing Hazard — Pressure. Cicle ay ons thot appliss.

Mon-glass

(assware

7. Processing Hazard — Chemical Keaction Enersy

Wil adiabanc reaction k2ad o tempemne chanee” Circle the ons that
mpplies. (Check MEDS)

WL this camse sofvent to bodl T Cince ves, ifappiicanle

8. Processing Hazard — New Technolozy

Toew chemisty or technolegy. Circle comedt snswer of apphcable

Noe

Unimonm
Fenction:

0, Equipment Hazard — Elecirical. Circle ope if applicable.

Protected =120V

Exposed or
120

10, Equipment Hazard — Mechanical, Circle ves or no.

Exposed pinch podnes, balrs, chains, mdatng pams, knmves, naspanded
Soads. snored epstEy, S0

e

11 quu.ipmmr Hazard — Thermal, Cocle one if applicabls

Urmmotected heated or chillad surfacas

" gn

Wk
J40° F

11, Environmental Hazards.

Thosse Tocle one Call i 0560 I you need sssistmes

0 dHA

I dEL

Hood Vendlaton Testine. Cincle ope if bis

Permmt

Contact the Safety and Environmenta. Branch for assistance 1f ratmgs are not available, or if any other assistance

15 needed m complating the matnx for the forms.

*TACRONYMS

GSFC 23-57 (May 2003) Page 35 of 124

Previgus versions arz obsolste
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D8A decibel: A =czle

DOT Deparoment of Tran-postation

HHE  High Harard Revew

HMIS  Harardous Matenal [dentificanon Systum

Brapch Head Date

IHR Low Hazard Eeview
MHE Moderzie Hazard Review

TLY  Threshold Iyt Value

GSFC 13-57 My N05) Fage 30 af 122 39
PeON0n VSTOans WE 000
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Section 2
Process Area: Manufactunng Fnmneenng Group
Location: Buildimg 5. Room E004. EQ56, E056A
Date of Survey: October 28, November 10. 2003
Attachment: (H-2.1) PPE Checklist
Process Avea Description:
The Manufacturing Fneineening Group is compnsed of the Planning Office and the Shipping
and Recerving Area. Approximately six civil servants and four contract emplovees are
engaged in planning and administrative fimctions in the 004 Planning Office. This includes
oversight of all hardware fabricated by the code or assigned to a vendor. The drawing
dimensions and material are verified before fabnication or procurement. Paris ranging in size
from those barely visible to stainless steel parts moveable only with mechamical devices are
stored m the E056 Shipping and Receiving Area until moved to the Inspection Area. Two
coniract emplovees work mainly in the F036A ShippineReceiving Office.
Work Tasks:
A summary of major operations of concem fo Indusinial Hygiene and their potential hazards
15 presented below as Table H-2 1:-
Table H-2.1
Building | Room™Name | Work Task Potenrial | # of Erequency/ | Risk
(Equipment) Health Workers | Duration Assessment’!
Hazards | Exposed
5 E004. ED56A Planring. Fepetninve | 12(6 G5, 6 | 23 bmwk NA
admmistration and mohons contract)
checking drawings.
trackinp, mventory
5 E056 Shippinz Fecsiving | Falling 1 10-20 hr='wk NA
objects, contractor
Simkes by
mechamical
equipment
5 ED56 Ink stampang and hmer=] 1 310 brs'wk 32
other chemical use spants, contractor
(glung z2nd alechol,
cleanmg} acetone,
epoxies

! The Rizk Assessment Ranking provides 3 numencal mdex of the potentiz] hazard and allows priomtiz=tion of
further monttonng or evaluatton. See Appendix 1 for mstuctions on caleulatmy the Risk Assessment rankings.
0-50 = Review 1f process changes.
30-100 = Review process every 24-36 months.
100-200 = Collect z1r samples and review process every 12 months.
200-300 = Collect s samples and review process every § months.
300 = = Collect zir samples and review process every 3 months.

GSFC 13-57 (ay 2003}

Paze S0 of 124 40
Previons vErsons are obsolss
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1. Planning and Adminisorating

ai Observations: Six civil servants and four contract emplovees in the EO04 Planming
Office were primarily engaged m planning and admimistrative activities. Two confract
employees i the Shipping/Receiving Office inventoried and tracked parts. Personnel
work 3-0 hours per dav at computer workstations. No complaints were noted.

b} Recommendations: Provide, where feasible. articulated kevboard trays that
accommodate the kevboard and mouse. Adopt a 70-90° angle between the upper arm and
forearm with an upper maxinmm angle of 135° putting wnists in alignment with
forearms. Work surfaces should be located so that the arms and shoulders do not have to
be Iified to perform the work. Position the kevboard so that it 1s between 28-30 inches
above the floor. To allow sufficient knee space if an adjusiable kevboard tray is installed
to the underside of the desk the height from the floor to the adustable keyboard tray
should range from 23-28 inches. Use adjustable chairs that allow personnel to sit at
comforiable height, angle. and distance from the screen. Siretch and perform hand
exercises at regular intervals. or change the pattemn of work if possible, Ensure a
minimum viewing distance of 12 inches and support the monttor so that the top of the
screen is at eve level with the screen tilted shichtly downward. The entite viewing plane
should be between 0 and 40 deprees below the honzontal viewmg plane. When viewing
screens with dark backpgrounds, use lower Lighting. Dark characters on a light screen are
generally more readable. Ensure high conirast between the screen background and the
screen characters. Minimize glare and choose screens that tilt and have contrast and
brighiness controls.

2. Shipping and Receiving

a) Observations: One coniractor performs shipping and receiving operations utilizing
an electnc hift truck. forklift or crane. Hiph levels of carbon monoxide are not expected
with electric hiff trucks and forkhifis. If could not be determined whether the emplovee
had recerved forkhift traiming and crane mspection documentation was nof available. Tt

was stated that the employee wears a hard hat. safeiy glasses. steelioed shoes. and
gloves, available from the tool crb.

b) Recommendations: Ensure that emplovees operating forklifts have received proper
fraining and that cranes are mspecied regularly. Confinue to mamftain and wear PPE
meeimg ANSI requirements. See the PPE checklist mcloded as Attachment H-2.1 of thas
report section. which identifies operations requunng the use of PPE and the type of PPE
required.

c) Exposure Monitoring: Routine monitoring is not required based on the frequency and
doration of the operation.

3. Ink Stamping, Bonding, Cleaning

GSFC 13-57 (elay 20033 Fam sl ef 122 A1
Prevsous vensions are obsolsts
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a) Observations: One coniract employee uses stamping mk. epoxies for bonding. and
alcohol and acetone for cleaning paris on an miermittent basis. These chemicals contam
chemicals considered hazardous. mainly as skin wmitants. Inks normally contain mineral
spirits and kerosene. Epoxy systems generally include epoxy resins. hardeners and
catalysts containing epoxy resins. acrylated epoxies and polvamines. Gloves and safety
glazses among other PPE were reportedly provided for use. A documented workplace
hazard assessment of operafions necessitating the use of personal protective equipment
(PPE) had been performed. A book contamming MSDS was available to employees.

b} Recommendations: Due to the nature of the chemucals used and the frequency and
duration of use, air monitoring was not warranied Confinne to wear the types of PPE
that will protect the affected emplovee from the hazards identified in the hazard
assessment. Chemical impervious gloves are recommended for protection against skin
uritants. Neoprene or mbber gloves offer an excellent degradation rating for the solvents
mentioned. Niirile gloves offer an excellent degradation rating for all of the solvents
mentioned except acetone. Chemical splash goggles are recommended where splash
hazards are present. For the linited frequency and duration in which epoxies are
handled. nitrile. neoprene or buiyl rubber gloves should all afford protection before
breakthrough occurs. Butyl rubber gloves are recommended when using hardeners. See
the workplace hazard assessment_ identifying operations requunng the use of PPE and the
type of PPE required Mamntain PPE that is in good condition and store it in a sanitary
NIATNET.

c) Exposure Moniforing: Routine monitoring is not required based on the frequency and
duration of the operation

CancerMutation/Reproduction Hazards:
No substances listed by the ACGIH as suspected or probable carcinogens were wdentified as

being used 1n this code.

Personal Protective Equipment :
A PPE Checklist 1s presented as Attachment H-2 1. A copy is to be reviewed with workers
who perform each work task and posted m the work area

Medical Sanveillance Recommendations:

Based on chemical and physical hazard assessments and regulatory requirements_ there are
no workers or work activities that warrant participation 1n medical surveillance programs that
inchude respiratory protection hearing conservation radiation momitoring. or biological
monitonng.

GSFC 13-57 My 2009) Fag= S of 124 Fia)
Previons versions ars obsolsrs
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Personal Protective Equipment Checklist

Code: 347
Building: 3

Process Area: Manufacturing Engineering

Group
Dare: 11/10/03

Supervisor: Donneise Briscoe
Telephone: 6-8364
Industrial Hygiene: THO
Telephone: 6-6669

FPE Key
Exve and Hearing Clothing and Hand Protection Respiratory Protection
Protection
a Safety glasses or a. Type coveralls a. Disposable face mask
goggles b. Cloth coveralls b. Half face APR*

b. Chemical splash c. Long sleeve shirt respirator
goggles d. Type hood c. Full-face APR
c. Non-ventilated goggles | e Cloth hood respirator
d. Face shield f Leather jacket or vest d. Hood
e. Welding goggles g. Chemical resistant apron e. Helmet
f Welding helmet h. Chemical resistant boots f Powered APR
g. 5ingle hearing 1 Chemical resistant gloves respirator
protection (plugs or muffs) | (specify) g Supplied-air respirator
h. Double hearing 3. Temperature resistant gloves h SCBA**
protection (both) k. Barner creams 1 Cartndge type
1 Other (specify)

3. Other

= Air Punfying Respirator
*# Self Contained Breathing
Apparatus
PPE Eecommendations
Operation | Blds Room Eve & Clothing | Minimum Comments
Hearing & Hand Respiratory
Protection | Protection | Protection

Shipping and 5 El36 a 1 1 HNone Safety glasses, bard

Rersiing hat, canvas gloves and
steel-toed shoes
required. Hard hat and
CANVas gloves
recommended.

Ink Stamyping, 5 E036 bord 1 1 HNone Face shield or zoggles
Bonding, where splashing may
Cleaming oCour

Hitmle/mbber'neoprens

gloves (necprene for

acetone)

Safety shoes requured.
GSFC 2357 (May 203) Page 43 0f 124 43
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Section 3
Process Area: Precision Assembly Group
Location: Building 5. Rooms E035, E005, E335, E038, E010

Date of Survey: October 28, November 19, December 2, 4, 12, 2003

Arachment: (H-3.1) PPE Checklist

Process Area Description:

The Precision Assembly Group provides assembly and machining support to other groups
and 1s responsible for fabricating, sanding, cleaning and assembling cut sheet metal
components. Principal fabrication work takes place in the northwest half of Room E035,
Foom E005 and E335, while welding, soldenng and heat-treating are performed in Room
E038. Laser weldng and cutting is performed in Room EO10. Ninety percent of matenal
fabricated is one-sixteenth mch aluminum. with the remainder being steel. titanium, and
copper. In addition, ninety percent of all material is fabricated using a CNC punch press.
Other equipment used mcludes a metal shears, band saw, grinder, sandblaster, roller, dnll
press. surface finisher, comer notcher, sheet metal press brakzs. and smaller hand equipment
such as the hand shears, hand brake and portable pneumatic equipment,

Work Tasks:
A symmary of major operations of concern to Industnial Hygene and their potential hazards
1s presented below as Table H-3.1:

Table H-3.1
Building | Room/ | Work Task Potential | # of Frequency | Risk
Name | (Equipment) Health Workers |/ Assessment’

Hazards | Exposed | Duration

5 E035 Operating larger Moise, 4(2 G5) 2.3 hrs/day NfA
equpment {(CHC punch metal
press, press brake, efe.) particles, ol
mist
5 ED35 Operating hand and Flving 4(2 G5) 2-3 hus/day NfA
portable poneumatic particles

equipment (hand shears,

! The Risk Aszessmen: Ranking provides a numenical index of the potential hazard and allows pnontization of
further momtoring or evaluatnion. See Appendix | for imstructions on ealenlating the Risk Assessment rankings,
0-50 = Review if process changes.
50-101 = Review process every 24-36 months.
100-201 = Celleet air samples and review process every 12 months,
200-301 = Cellact air samples and review process every & months.
300 + = Cellect awr samples and review process every 3 montas.

GEFC 23.57 Wy 2003) Page + of | 24 44
Previous veriions are obsolets
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band brake}
5 E035 Paris cleaning Propanol, 12 G5) Diaaly']l br s
ethyl
alcohol
acetons
b E035 Stampmg with Ink Ink solvents 4 (2 G5) Monthiy/l bhr 16
5 E035. Compressad air blowmg Nowze, 1 {2 G5} Daly > NA
E005 flyingz 10=/30 s=c
particles
5 E335 Operating Flyving 12 G5} Weekhy /10 NA
equpment/storzge particles minutes
5 EQ03 Assembling components Howse, 4 (2 GS) 810 brsiwk NA
fiving
parfices
5 Fns Part= rleanmz Hand Proapanni 475 Weakly/135 12
Iayout ethyl
alcobkol,
acetone.
other
solvents
5 E038 Welding () TWeldng 1G5 Daly/l b 21
fiumes.
UV visible
rays, moise
5 E038 Bra=iepg Metal 1G5 Weekly' 1 br 16
fumes,
UV hazible
rays
5 EDO38 Soldermg {As-5n) Silver 1G5 Weekly/l hr 16
furmes
5 E0338 Heazt treanng Hot smfaces 1G5 Monthly2 MNA
hr=
5 E038 Pariz cleaning Propanol 1G5 Momibly/15 16
acetons min
5 E038 Cnndmg, operzting Noise 165 Weekly'l br NA
machines Flving
particles
5 EQI0 I zzer cuthnsweldins IR radiation 1G5 Mopithividhrs MNA
1. Operating CNC Punch Press'Larger Equipment

a) Obsarvaiions:

1) Two civil servant employees and two confractors operate larger computer numerically

conirolled (CNC) equipment as follows in Table H-3 2:

Table H-3.2

Equipment Serial Number Guarding Comments
Punch Press — Trumpf o070 Dh=tance to pomnt of To be excessed
Trumanc 240 operaton

GSFC 23-57 My 2003)
Drewinns verslons me ohsolsts

Pap= 43
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Prezz Brake — Darley 121269 Concurrent s=fety Eegmnng two hand=

EHPI10 trpping device znd a foot to operate and
pormally two persons

Press Brake — Dhacro NA Hone Foot-operated device

JB103E8 with hands holdmp the
part at 2 safe disiznce

Presz Brake - Formas 6820678377 Hone Foot-operated device

1448-2 with hard= boldme tha
part at a safe distance

Ann Yangz DV- HR-3-201C Hone —

EBOX100DCH

Surface Fimsher - AEM AOG591 Tnpping device Emergency stop bar

40237

Comer Notcher MNFA Pomt of oper=hon Barner gunard

{(Tennszmith)

Punch Press - Strppat 2305082991 HNonse Foot-operated device

Super AG with hard= holding the
part at a zafe distznce

Sandblaster - Tomeo 25365-3 Enclosme HNo points needing

4848 suarding

Sandblaster - Silverado ECH 352062 Enclosme Mo pomnt= needing
suarding

Meial shear {(Wysong Plig-i43 Poant of operaiion Bamer gnard

1072)

Belt sander - Leszon NrA Mip pomt Spandle guard

120477

Band saw DoAll 200-8211916 Pomot of operation Barner guard

Condour DBW-15M

Baldor mrnder 1215W E6ES Spandle guard Work Mot properly anchored

1est and fonsue guard to the floor

Roller (Wyzonz D48} PRI2121 Mone Mo nip pomt guardines

Roller (Tennsmath 16872 Trppmg device emergency stop cords =t

SE38P) the machine permmeter
that wonld not goard the
nip point

Roller Montzomery 041285 Trnppins device emeTFency stop cords at

4R4812 the machine pertmeter
that would not poard the
nip poant

Mapnal onllmg machme | 17396 None Reguires the use of at

Deackeal FP4M least one hand

Marpnal mullme machme | WA MNons Eegmres the use of at

DoAll least one hand

Pre=s Societe Sip NA Dhstance Distance to pomt of

Gepovoirse Hvdroptic 7 operation

Personnel siated that some machines could not be goarded without impeding operations.
Jon Ohman Safety Office, accompamed the Indusinal Hymemst (IH) upon referral to
review machine puarding. It was defermuned that the fookoperated punch presses, press
brakes and the punch press without pomnt of operation guarding and rollers without nip
point guarding were 1o compliance with OSHA requurements. This deternunation was
based on OSHA-1ssued interpretations of the Machine Guarding Standard, 29 CFR
1910.212. whach indicate that acceptable controls include a combination of foot-operated

G5FC 23-57 Mlay 2003)
Previm:s veTsiorns e obsalste
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or CNC controls and'or distance from the point of operation, adequately tramed
personnel, and work praciices. Personnel nomally operate various machmes 2-3 hours
pet dav for durations up to 2-3 hours. The Trumatic 240 15 operated on a weekly basis.

2) A sound level survey conducted as a part of this Baseline Survev indicated that
instantaneons sound levels duning the operation of equipment exceeded 85 dBA, the kvel
at which hearing profection must be wom. Noise dosimetry conducted in Precision
Assembly and the adjacent Machine Shop as well as past results. however, indicated
emplovee exposure {0 noise as an 8-bowr ime-weighted average (TWA) was less than
NASA's 80 dBA Action Level for full-shift exposures. The results of the current sonnd
level survey and noise dosimeiry are presented below in Tables H-3.3 and H-3 4. The
resulis of past dosimetry and sound level measurements are kept with this Baseline
Surve v Report in the Industnial Hypiene Office (IHO). No personnel required o be
enrolled in a Heaning Conservation Program were identified. Perconnel stated they had
not received heanmg conservation framing or audiometric testing for a few vears

3) Required PPE includes safefy glasses and steelbfoed shoes. Other PPE such as heanng
protection. mifnle gloves. canvas gloves, and comfort dust masks were provided. Hearing
protection devices in the form of ear muffs and ear plugs were available, but personnel
were sometimes observed not wearing bearing protection during operations producing
high noise levels. A workplace hazard assessment documenfing the operations
necessitating the use of PPE was not available and any training for affected personnel

was not documented, although signs mdicating the requirement to wear steel-foed shoes
and safety glasses were posted.

4) Area air monsiormg for o1l mist n the adjacent Machine Shop indicated that exposure
to airborne o1l mist was expected to be well below applicable occupational health himdts.
The frequency and duration of oil- mist producing operations in Precision Assembly is
less than those in the Machine Shop. Expeosure to aubome metal particulates is expected
to be well below applicable limits based on the natore of the operation.

b)) Recommendations:

1) In accordance with the NASA Hearing Conservation Policy (NPG 1820.1) requining
heanng protection when employvee noise exposure exceeds 85 dBA. regardless of
duration personnel must wear hearing protection durnng the operation of the punch
presses, surface finisher, and other equipment producing sound levels m excess of 85
dBA_ Fnsure these machines are labeled “Ha=ardous Noise — Wear Hearing Proteciion
When Operating Machinery”. Based on moise dosimetry resulis of similar operations m
the adjacent Machine Shop and the limited doration 1 which equipment generating sound
levels in excess of 80 dBA is operated, personnel are not required to participate in the
GSFC Hearimg Conservanon Program.  Since if 15 prudent practice to miminnize exposures
to “high™ noise levels 1t is recommended that employees wear heaning protection
whenever exposure levels are in excess of 80 dBA

GSFC 13-57 ay 2003) Page 27 of 122 AT
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2

2y Continue to wear safetv glasses and steeltoed shoes as PPE. Mainiain or post the
PPE Hazard Assessment Checklist provided as Attachment H-3.1 and ensure employee
training regarding PPE is documented.

c) Exposure Monitoring: No further air or noise monitorng is warmanted unless changes
Il PIOCESSEes Of Operalions INCTease noise exposure o personnel

. Operating Hand EquipmentPortable Ponenmartic Equipment

al Observations:

1} Two civil servant employees and two confractors operate hand equipment soch as a
hand shears, hand brake or an air grinder or air dvnafile 2-3 hours per day for a similar
dumtion Some poeumatic hand equipment including the air gninder generaies sound
levels exceeding 85 dBA as shown in Table H-3.2 and as mndicated by past sound level
measurements. Timited noise dosimetry in this area and the adjacent Machine Shop
conducted in the past and as part of this survew, Table H-3 3. mdicated that emplovee
exposure to noise as an & hour ime-weighted average (TWA) was less than NASA s 80
dBA Action Level for finll shift exposures. The resulis of past dosimetry and sound level
measurements are kept with this Baseline Survey Report in the Industnal Hymene Office
(IHO). No personnel that are required to be enrolled in a Heanng Conservation Program
were identified Personnel stated thev had not received heanng conservation traiming or
audiomeiric tesing for a few vears. Hearning protection was available, but it was
observed that it was not always wom when operating hand equipment generating high
sound levels.

2) Personnel use a portable pneumatic grinder or dyvna-file to debur or clean out edges of
parts on a dailv basis for approximately 30 mmutes. Ninetvfive percent of the parts are
aluminum_ but beryllium and other metal parts are also involved. To protect both
employes health and the quality of the parts finished. personnel requested a grinding
booth at the time of the survevy. Past monitormg results revealed that aurborne
concentrations of aluminnm and beryllm were less than the imit of quantitation The
results of air monitoring are kept with this Baseline ‘iunﬂwReponinﬂmIﬂdusuial
Hygiene Office (IHO). Personnel were observed weanng safety glasses ar all imes

durng the operation of hand and portable pnenmatic equipment.

3) Requred PPE includes safety glasses and steel-toed shoes. Other PPE such as heanng
protection. nitrile gloves. canvas gloves. and comfort dust masks were available for
personnel use. A workplace hazard assessment documenting the operations necessitating
the use of PPE was not available and any training for affected personnel was not
documented, although signs indicafing required steel-toed shoes and safety glasses were
posted.

4} Compressed air hoses that were equipped with nozzles with pressure relief to maintain
a maxinmm pressige of 30 p.s.i. were observed throughout the area. Some nozzles

IGSFC 13-57 My 2003) Fag= B of 122 48
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however. did not appear to have pressure relief and were not marked as to their maximum
pressure.  Safety glasses were wom at all times.

b) Recommendations:

1) Personnel are required to wear hearing protection when operating hand equipment
such as air gninders that produce sound levels in excess of 85 dBA | regardless of
duration. in accordance with the NASA Hearing Conservation Policy (NPG 1820.1).
Ensure that this equipment is labeled “Hazardous Noise — Wear Hearing Protection
When Operaring Machinery”. Based on full-shift noise dosimetry results of smmilar
operations in the adjacent Machine Shop and the himited duration in which equipment
generating sound levels in excess of 80 dBA is operated, personnel are not required to
participate in the GSFC Hearmg Conservation Program Since 1f 1s prudent practice to
minimize exposires o “high™ noise levels, it is recommended that employees wear
hearing protechion whenever exposure levels are in excess of 80 dBA.

2y The mstallation of a grinding booth is recommended to minimize personnel exposure
to almmimm and bervllium particles. Although airtbome exposure to alununum and
beryllium is not expected to approach applicable occupational exposure limiis. the
mstallation of a gnnding booth is recommended as a feasible control measure to further
minimize employee exposure fo mefal particulates as well as to safeguard hardware and

promote housekeeping.

3) Continue to wear safety glasses and steel-foed shoes as PPE. Maintain or post the
PPE Hazard Assessment Checklist provided as Attachment H-3.1 and ensure employee
traiming regarding PPE 1s documented.

4) Ensure that compressed air used for cleaning purposes 1s reduced to less than 30 psi
and that safety glasses contimue to be worm

¢} Exposure Monitoring: No further noise momtoring 1s warranted unless changes in
processes or operations increase the exposure of noise to personnel

3. Parts Cleaning
al Observations:

1) Two civil servant employees and two contractors reporiedly clean paris on a daily
basis up to one hour by applying ethyl alcohol. propanol or acetone to a Techwipe tissue
and wiping Nitnile gloves were available for use. Exposure to airhome concentrations
of these chemicals 15 expected to be well below applicable limits due to the nature_
frequency and duration of the operation.  An eyvewash meeting the ANSI Standard
Z338 1- 1998 requirements for a pnmary eyvewash with procedures for inspechion. testing.
and documentation was observed. Personnel did not recall receiving traming on the
hazards of the chemicals they work with, but MSDS were accessible and containers and
storage cabinets were properly labeled.
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2} A Royson vibratory fimisher uhlizing ethyl alcohol and diethanolamine was observed
whereby paris are placed inside the tank and the hid is closed. Exposure to airborne
concentrations of chemicals is expected to be nrinimal since it is enclosed. Proper PPE in
the form of minile gloves was available

bl Recommendations:

1) Continue to provide the tvpes of PPE that will protect the affected emplovees from
cleaning solvents as identified in the hazard assessment shown in Attachment FE3.1.
Chemical impervious gloves are reconmended when cleaning parts. Neoprene or rubber
gloves offer an excellent degradation rating for the solvents mentioned. Nitrile gloves
offer an excellent degradation rating for all of the solvents mentioned except for acetone,
for which mitnile 1= not recommended. Chemical splach goggles are recommended where

splash hazards are present.

2} Ensure that personnel are aware of the wnitten hazard communication program which
describes labeling and other forms of warming, material safetv data sheets. and employee
information and tramming.  Confinoe to ensure that each contammer of hazardous chemmcals
in the workplace is labeled with ifs identity and appropriate hazard wamings. Ensure that
personnel are aware that all MSDSs are readily accessible through the MSDS Pro
database. pnmarily administered by the Plating Group. Ensure that all emplovees receive
hazard commmmication traming on the hazardous chemicals in their work area at the time
of their inifial assignment. and whenever a change in chemicals or processes 1s
introduced.

c) Exposure Moniforing: Moniforing is not required based on the nature. frequency and
duration of the operation

4. Stamping with Ink

a) Observations: Two dvil servant employees and two confractors reportedly stamp
parts with 10k on a monthly basis wp to one hour. Nitnle gloves were available for use.
Exposure to airborne concenfrations of chemicals is expected to be well below applicable
limits doe to the nature, frequency and duration of the operation. An evewash meeting
the ANSI Standard 7358 1- 1998 requirements for a pnmary eyewash with procedures
for mspection, testing, and documeniation was observed. Personnel did not recall
receiving iraming on the hazards of the chemicals they work with, but MSDS were
accessible and containers and storage cabinets were properly labeled.

b)) Recommendations. Continue to provide the types of PPE that will protect the affiected
emplovees from mk solvents as identified in the hazard assessment shown m Attachment
H-3.1. Chemical impervicus gloves are recommended if inks are used 1n significant
quaniities. Ensure that personnel are aware of the wntien hazard commmmication
program and the MSDS Pro database. Ensure that all employees receive trainimmg upon

GSFC 13-57 Qelay 2003) Pas= S0 ol 122 0
Frevious versions are obsolsts

3-114



NASA Independent Assessment Team Report October 2009

Attachment 12 continued

h

mmifial assignment on fhe hazardous chemicals in their work area at the time of their initial
assignment, and whenever a change in chemicals or processes 15 infrodoced.

c) Exposnime Moniforing: Monitoring 1s not required based on the nature. frequency and
duration of the operation.

. Compressed Air Blowing

a) Observations: The majority. but not all. compressed air hoses were equipped with
nozzles with pressure relief holes to mamtain a maxmmm pressure of 30 psa.
Compressed air is used an estimated 15 mmuies per day for blowing off paris. Proper
PPE inchiding safety glasses was wom at all imes.

b) Recommendations: Ensuore that compressed air used for cleaning purposes 1s reduoced
to less than 30 p.si and that safety glasses continme fo be worn

6. Operating Fquipmeni/Storage

a) Observations: Two civil servant emplovees and two contractors may operate some
small machmerynnﬂEJdﬂnormtzzmﬁm_ but the area is primanly nsed for storage at
this time. An eyewash adapfor for the sink was observed.

b) Recommendations: Notify the IHO should the area again be used for routine

operations. Personnel are required to wear heaning protection when operating equipment
that produces sound levels in excess of 85 dBA | regardless of diration. in accordance
with the NASA Hearing Conservation Policy (INPG 1820.1).

c) Exposure Monitoring: No further noise monifonng is warranted unless changes in
processes or operafions mcrease the exposure of noise o personnel

7. Assembling Components

a) Observations. Two civil servant employees and two contractors assemble larger
components in the Rm E005 Assembly Area In doing this. personnel operate hand
dnlls. use wedge locks for temporary set-up. and vse compressed air fo blow off paris.
Personnel spend an estimated 40 hours/month m assembling componenis. Some
equipment. inchuding the compressed air and the air grinder. generates sound levels
exceeding 85 dBA. as shown mn Table H-3 2 and as indicated by past sound level
measurements. Heanng protection was available, but not wom dunng fhis operation

3) Recommendations. Personnel are required to wear heanng protection when usmg
compressed air or operating equipment that produces sound levels m excess of 85 dBA.
regardless of duration. Ensure that this equipment 1s labeled “Ha-ardous Noise — Wear
Hearing Protection When Operating Machinegry ™.
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c) Exposure Meniforing: No further monitoning was wammanted due to the nature of the
operation

8. Parts Cleaning/Hand Layout

a) Observarions: Two civil servant employees and two confraciors reportedly clean
paris on a daily basis for 15 mimates by applying ethyl alcohol. propanol or acetone fo a
Techwipe tissue before wiping. Personnel also use layout paint for hand layouts
Exposure to airborne concentrations of these chemucals 1s expected o be well below
applicable hinuts due to the nature. frequency and duration of the operattion. Personnel
did not recall receiving training on the hazards of the chemicals they work wiith. but
MSDS were accessible and containers and storage cabinets were properly labeled. Nimmle
gloves were available for use. A workplace hazard assessmeni docomenting the
operations necessitating the use of PPE was not available and any traming for affected
personnel was not documented.

b) Recommendations:

1) Continue to provide the types of PPE that will protect the affected employees from
cleaning solvents as identified in the hazard assessment shown in Attachment H-3 1.
Meoprene or rubber gloves offer an excellent depradation rating for the solvenis
mentionsd Nimle gloves offer an excellent degradation rating for all of the solvents
mentioned except for acetone, for which nitnle is not recommended. Chemmcal splash
goggles are recommended where splash hazards are present.

2) Ensure all personnel have received Hazard Commmnication training. Ensore that
personnel are aware of the wntten hazard commumcation program which descrbes
labeling and other forms of waming. material safety data sheets. and emplovee
information and training. Contmue to ensure that each container of hazardous chemicals
in the workplace 15 labeled with its sdentity and appropriate hazard warninos. Fnsure that
personnel are aware that all MSDSs are readily accessible through the MSDS Pro
database. primarily admimstered by the Plating Group.

c) Exposure Moniforing: Monitoring is not required based on the nature, frequency and
duration of the operation.

9. Welding

a) Observations: The E038 Welding Area is occupied by one civil servant emplovee.
TIG welding on aluminum and steel using one of the two Miller Syncrowave 300 welders
is conducted approximately one hour per day. In addition the room contains an Airco
300 welder and a welding chamber for welding titantum  This welding chamber is
purged with argon gas. but presents no health hazard other than that previoushy
mentioned. Exposure to airborne concentrations of welding fumes is expected to be well
below permissible levels. The five local exhaust ventilation hoods were evaluated by the
THO on 06/04/03 and their measured capture velocities as shown in Table E2 were
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0.

1.

12.

adequate. PPE used for this operation consists of a welding face shield (shade #0-11) and
leather gloves. Hearning protection is also reportedly wom when changing the frequency
of the welder to greater than 120 Hz An apron was nol observed to be present. Helium.
argon. aceiylene, and oxvgen cylinders were properly secured although some cylinders
were not capped and a small argon cylinder was too short for the chains secunng it
Cranes were reporiedly mspected every six months and recorded m a log boolc

b) Recommendariions - Exposures should be minimal as long as operators adhere to
proper work practices. A welding apron should be provided for all welding operations.
Select and provide the types of PPE that will protect the affected emplovee from the
hazards identified in the hazard assessment as shown o Aftachment H-3.1. Affempt to
better secure smaller cvlinders.

c) Exposure AMonitoring. Monitoring 1s not requuired based on the fiequencyand
duration of the operation

Brazing

a) Observations: Brazing stainless steel. brass and copper is conducted approximately
one hour per week. Acetyiene and oxygen cvlinders were properly secured when stored.
Brazing is conducted at 1100 "F with a face shield and shade #4 and gloves as PPE

B) Recommendations. Exposure fo metal fiumes 1s expected to be mumimal durng
brazing: Inform the THO regarding changes in procedures and processes that would
increase employee exposure. Continie to wear proper PPE as shown in Attachment H-
31

c) Exposure Monitoring. Air monrtoring for metal fiomes 15 not warranied based on the
frequency and duration of the operation

Soldering

a) Observarions: Soldering with silver- and fin-containing solder on stainless steel,
brass and copper is performed one hour per week. Exposure to silver fiumes and solder
flux gases is expected to be muinimal

b) Recommendaiions: Due to the nature of soldering and the limited frequency and
doration m which it s conducted, air momfonng for metal fumes and solder flux gases
was not warranted. Inform the THO regarding changes in procedures and processes that
would increase emploves exposure.

c) Exposure Monitoring. Monitoring is not required based on the nature. frequency and
duration of the operation.

Heat Treating
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aj) Observations: Heat treating paris of any tvpe of metal may be conducted m any of
five ovens at approximately 1500 °F prior to assembly. This operation is performed to
harden or seften the part according to specification One of these ovens uses argon gas.
Personnel stated welding gloves and a face shield are used as PPE against the radiant heat
and hot surfaces. The operation is performed approximately monthly for two hours.

bj Recommendations: Contimie to wear the proper PPE as shown in Attachment H-3 1.
13. Parts Cleaning

a) Observations: One civil servant employee in the welding area reportedly cleans paris
on a monthly basis for approximately 15 minutes. This is performed using propanol and
acetone applied fo Techwipe tissues before wiping. N-Dex nitrile exam gloves, Fisher
polycthylene gloves. and Ansell mobber gloves were all available for use. Exposurc to
airbome concentrations of these chemicals is expected to be well below applicable limits
due to the nature, frequency and duration of the operation. Personmel did not recall
receiving fraining on the hazards of the chemicals they work with but MSDS were
accessible and containers and storage cabinets were properly labeled.

b) Recommendaiions:

1) Confime to provide the tvpes of PPE that will protect the affected employees from
cleaning solvents as identified i the hazard assessment shown in Attachment H-3 1.
Chemical impervious gloves are recommended when clkeaning paris. Neoprene or rubber
gloves offer an excellent degradation rating for the solvenis mentioned  Nitrile gloves
offer an excellent degradation rating for all of the solvents mentioned except for acefone,
for which nitrile 15 not recommended Chemical splash gogrles are recommended where
splash hazards are present.

2} Ensure personnel have recerved hazard communication framming.  Ensure that
personnel are aware of the written hazard commumeation program which at least
describes labeling and other forms of waming. matenal safefy data sheefs, and employes
information and trainmg.  Continie to ensure that each container of hazardous chemicals
m the workplace is labeled with 1is identity and appropnate hazard warmmos. Ensure that
personnel are aware that all MSDSs are readily accessible throngh the MSDS Pro
database. primarily administered by the Plating Group. Ensure all emplovees receive
training upon initial assignment on the hazardous chemicals in their work area at the tme
of their mifial assignment and whenever a change m chemicals or processes is
introduced.

c) Exposure Monitoring: Monitoring is not required based on the nature. frequency and
duration of the operation.

14. Grinding
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a) Observaiions: Gnnding on metal parts to smooth rough edges 15 conducted
approximately weekly for 1 hour. The Welding Area coniains bench primding wheels and
hand-beld gnnders for smoothing rough edges of mefal paris as well as buifers, dnlls and
other hand tools. Gninding is conducted approxmmately weekly for one hour. One bench
gnnder did not appear as though 1t was anchored to the floor bui was properly guarded m
other respects. Grinding is expected to produce sound levels above 85 dBA, but full shift
exposure 15 expecied to be below the Action Level of 80-dBA as an 8-hour TWA_ The
employee staied that proper PPE to inclode heanng proteciion and safety glasses was
worn. In addifion the employee stated that he might wear a disposable respirator dunng
grndmg. This 3M 8710 disposable respirator was observed to be stored in the general
shop area in the open and the emplovee currently has a beard. which would interfere with
the face to face-prece seal

Bb) Recommendations: Because of the hmmted frequency and duration with which
equipment that generates sound levels in excess of 80-dBA 15 operated. parficipation m
GSFC s Hearing Conservation Program was not wamanfed. Confmme fo wear heanng
protection as required. though during operations such as grinding in which the emplovee
1s exposed fo sound levels in excess of 85 dBA. regardless of duration Personnel may
voluntarily wear disposable respirators without being in the Respiratory Protection
Program_buf respirators must be properly stored in a sanitary location and othe rwise used
according to manufscturer' s recommendations. Generally, it is not recommended to wear
a respirator with a beard since the beard compromises the face to face-piece seal
Employees should be informed of the hazard assessment as shown m Attachment H-3.1.

c) Exposure Monitoring: No further air or noise monitoning was warranted due to the
nature, frequency and duration of the aforementioned hazards.

. Laser CurtingWelding

a) Observarions: A Lasag Nd-Yg (Yag) laser was located m Room EQ010 for
mucroscopic welding and cutting on stamless steel parts. One civil servant, Mr. Mark
Mann stated that he operaies the Yag laser monthly for four bours and would wear Iaser
safety glasses with an optical density of 6.5, This Class IV laser 1s operated ata
wavelength of 1060 nm_requinng eye protection agamsi infrared radiation and a warning
sign that was posted on the machane. The door to this room is interlocked so that the
laser shuts off 1f the door 1s opened. At the ime of the smrvey bowever, the door was
kept unlocked to allow project personnel to enter. Personnel stated that the key was not
at the machine so that it could not be operated anyway, and if the laser were to be
operated, the door would be locked. The Radiation Office reviewed this operation within
the last year and was consulied about ifs cumrent condition.

b) Recommendations. The Lasag Yag laser should continee to be screened at least
anmually to ensure that it is in keeping with laser safety requirements (The Radation
Protection Office maintains this schedule). All operators of Class IV lasers must have
received laser safety traming. have current certification cards. and continne to wear PPE
mn the form of laser safety glasses with the comect opfical density as shown in Attachment
H-31
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Cancer/MutationReproduoction Hazards:
Mo substances listed by the ACGIH as suspected carcinogens and by the TARC as

carcinogens. probable carcinogens or possible carcinogens (with the exception of nuxed
mineral oil) were identified as being used o this code. Untreated and mildly treated mineral
o1l is listed by the IARC as a carcinogen. Ethyl alcohol is among chemical substances
confained in a Department of Navy Occupational Chemical Reproductive and Developmental
Hazard List as substances known fo cause reproductive or developmental toxicity in hnmans,

or known to cause reproductive or developmental toxicity in animals by mechanisms of
action directly applicable to humans.

Personal Protective Equipment :
A PPE Checklist is presented as Attachment H-3.1. This checklist is to be reviewed with

personnel and posted in the work area. Documentation that personnel received this
mformation must be kept on file.

Medical Smiveillance Recommendations :

Based on anticipated exposures and corresponding regulatory requirements. there are no
workers or work activities that warrant participation in medical surveillance programs that
include respiratory protection hearing conservation radiation monitoring. or biological
monitoring.

Sound Level Survew:

A sound level survey performed during the operation of equipment in Building 5. Room
E035 showed sound levels to be at or greater than §5 decibels as measured on an A-weighted
scale (dBA) at the operator’'s hearing zone. The WASA Hearing Conservation Policy (NPG
1820.1) requires that personnel wear hearing protection when exposure to noise is above 85
dBA, regardless of duration. or when personal exposure to noise is equal or greater than 80
dBA as an 8-hour Time-Weighted-Average (TWA) for nore than 30 days per year. Sound
level measurements are summarized in Table H-3.3 below.

Tahle H-3.3
Summary of Scund Pressure Level Results in the Machine Shop Room E035
Equipment Tvpe/Area Sound Levels | Hazard Radius Comments

(dBA)* (fr)

ATM Swface Fimisher/E035 80-97 25 Weekly, 1 hour

Trumatic 240 Punch PressE03 5 91-24 25 Weekly, 2-3 hrn

Compressed air bosaEQODS 90-96 5 Daily, 15 mm

Sander 97 25 10 mum. /day

Poewmatic Dhvnafile 035 85-88 10

Poeumatic Grinder EJ35 £9-20 15

Preumatic Dnll B3-83 5

Latha 61 - 10 min‘day

Band Saw o0 12 10 min 'day

CHC Haas Milling Machine 74 - 4hrsiday

Brdzepor Millins Machine 73 - 4 hrsidavy
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* at the operator = beanng zone
ER. — entire room

Table H-34
Noise Dosimetry Results
Employee Location/ Average | 8-Hour Time- | Dose (%) Time Period
Dosimeter Operarion (dBA)* weighted {minutes)
Date AVerage
(TWA)
Francis Rondean Bidg 5. Em E035/ 232 722 343 420
QABOSDOS S Precimon Aszembly
4 Dec 03 — operahing machmne
and banch work
GEFC 7357 (vizy 2005 Dae= 57 06124 57
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Attachment H-3.1

October 2009

Personal Protective Equipment Checklist

Code: 347
Building: 5

Date: 11/19/03

Process Area: Precision Assembly Group

Supervisor: Chrns Bunyea
Telephone: 6-3956
Industrial Hygiene: THO
Telephone: 6-6669

PPE Key
Eve and Hearing Clothing and Hand Protectdon Respiratory Protection
Protection
a. Safety glasses or a. Tvpe coveralls a. Disposable face mask
goggles b. Cloth coveralls b. Half face APR*
b. Chemuical splash ¢. Long sleeve shirt respirator
gooples d. Type hood c. Full-face APR
c. Non-ventilated goggles | e. Cloth hood respirator
d. Face shield f Leather jacket or vest d. Hood
e. Welding goggles g. Chemical resistant apron e. Helmet
f Welding helmet h Chemical resistant boots f Powered APR
g Single heaning 1 Chemical resistant gloves respirator
protection (plogs or nmffs) | (specify) g Supphed-air respirator
b Double Iknmy J- Tengwaaime resistanl gloves h SCBA™"
protection (both) k Bamer creams 1 Carindge type
i Other (specify)
j-  Other
* Air Punfying Respirator
** Self Contained Breathing
Apparaius
PPE Recommendations
Operartion | Bldg Room Eve & Clothing | Minimum Comments
Hearing & Hand Respiratory
Protecrion | Protection | Protection
Operating 5 ED35 aLgE Noze None Safety glasses heanng
CHC punch protection znd steal-
preszs, larger toed choes required
machinss
Operzting hand b ED35 2,1, E i None Safety glasses_ beanng
egupment. protection. caovas
portable gloves, and steeltoed
poeumatic shoes required.
equipment
Partz cleanmz. 3 E035, E0O5 bord: 1 None Face shield or zoggles
Stzamping with where splashinz may
mk occur
Mimle/mbber'necprens
gloves (meoprens for
zcetone)
Safety glasses and
steelioed shoes
GEFC 2357 My 2003) Dage 58 124 5
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required.

L)

Using
compressed amw

E035.
E00S,
E038, E335

None

Tone

Safety glasses, heaning
protection, steel-tosd
shoes required

Orperating 3

equipment

E333

ZLE

None

Hone

Safety glasses, heanng
protection and steel-
toed shoes requived by

shop

L4

Aszembhng
Components

None

Tone

Safery glasses and
steel-toed shoes
reguired by shop

L)

Parts cleaning
and hand
layout

E035. EOODS

bord:

Mone

Face shield or goggles
where splazhing may
occur
Mimle'mubber/neoprens
gloves (neoprens for
acetone).

Safety glasses and
steel-toed shoes
reguired by shop.

Welding (hig) 5

Ef338

a f1

]. apon

Tone

Welding shield wath
shade #9-#1 1 leather
gloves, apron, safety
glasses, stealtoad
shoes required

wh

Brazmg

E038

J.apron

HNonea

Welding hield with
shade #4_ leather
gloves, apron, safety
glasszes, steaktoed
shoes required

H

Soldenng,
Heat-treating

E0338

MNone

Hone

Safety glasses and
steel-toed shoes
reguired by shop

Parts cleanmg 3

E033

bord

HNone

Face shield or goggles
where splaching may
ocour
Tatrile'mubber’'neoprens
gloves (neoprens for
zoetonsa)

Safety glasse: and
steel-toed shoes
required by chop.

Crnding

h

E038

MNone

None

Safety glasses and
steel-toed shoes
requirad by chop

h

Operatng elass
IV Lazer

EDIG

Hone

Mone

Laser zafety glasses
with 0D, 6.5. Safety
glaszes and steeltoed
shoeas required by shop
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Section 4
Process Area: Machining Technology Group
Location: Building 5, Rooms E033, E019, E026, E026A, E002, E235, E020;

Building 21, Room 081; Building 10, Room 004
Date of Survey: October 28. December 2. 4. 10, 12, and 15. 2003
Artachment: (H-4.1) PPE Checklist

Process Area Description:

The Machining Technology Group consists of the Building 5 Machine Shop (comprised of
the northeast half of Room E035 and Room E019), the E235 Mezzanine, E026 to be
renovated. the E092 and E026A Offices. and the E020 EDM Room. The Machining
Technology Group also includes machine shops in Building 21, Room 081 and Building 10,
Room 004, This Group uses computer-aided manufacturing systems and provides automated
manufacturing capability, In addition. it advises on the practical design application of
current and advanced CAM technology. The Building 5 Machine Shop contains primarnily
CNC nul]mg machines, with alununum being the predominant material fabricated along with
steel, titanmum, and copper. The Machine Shop and Mezzamne also contamn other equipment
such as lathes, band saws, grinders. sander. and smaller hand equipment while the EDM
Room contains wire EDM (electrical discharge machining) machines. Two civil servants
and eleven contractors carry out operations in Building 5. One civil servant is employed in
the Building 21, Room 081 machine shop and one civil servant occupies Building 10. Room
004, This Group was formerly under Codes 751 and 752

Work Tasks:
A summary of major operations of concern to Industrial Hvgiene and their potential hazards
15 presented below as Table H-4 1:

Table H-1.1

Building | RoomName | Work Task Potential | # of Frequency/ | Risk
(Equipment) | Health Workers | Duration | Assessment’
Hazards | Exposed

3 E035. E019, Cperating Flyms metal 13 2 G3) Dby hrs 80

! The Risk Assessment Ranking provides a numerical index of the potential hazard and allows prionitization of
further momtoring or evaluation. See Appendix [ for instructions on caleulating the Fisk Assessment ranlangs.
0-30 = Keview 1f process changes.
50-102 =Review process every 24-36 months.
100-202 = Collect aar samples and review process every 12 months.
00302 = Collect air samples and review process every 6 months.

300 - =Collect awr samples and review proces: every 3 months.
GSFC 13-57 @y 2003) Page 60 of 124 #0
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NASA Independent Assessment Team Report October 2009

Attachment 12 continued

2) In the E235 Mezzanine fhree lathes were operated daily for 1-8 hours and three other
lathes were not used. Lathes mcloded Monarch (so= 352465, unkmown. spe= 44409) and
Hardinge (ECN 1755743 and two HL'VHs). Five milling machines were also present. of
which the Bridgeport was usnally used. and operated on a daily basis for one-half hour.
The other milling machimes inclnded a Clausing CSG 2A618 and Deckels ECN 215150,
279911279909 and 583278 Machimes appeared to be properly guarded.

3) Noise.

a) A sound level survey conducted as a part of this Baseline Survey indicated that
imstantaneous sound levels dunng the operation of equipment exceeded 85 dBA_ the level
at which heaning proiection must be wom.

b) Personal noise dosimetry conducted tn 1984 mdicated that one civil servant
operating a DeVheg milling machine was exposed to a noise level of §4.1 dBA as an
average for the 349-mimute duration  This level exceeded NASA s B0 dBA Action Level
as an 8 hour time-weighted average (TWA). One person currently could have a similar
exposure. Other limited noise dosimetry conducted in the past revealed average noise
levels below 80 dBA.

c} Although one noise dosimetry result as part of this survey showed that the
emploves was exposed to noise at an average level of 802 dBA for 202 mimstes duning
the operation of a Deckel millins machine, employee exposure to noise was likely to be
less than NASA s 80 dBA Action Level as an 8-hour time-weighted average (TWA)
becanse as in this instance. the employee operates a Deckel for approximately five hours
and spends the three hours prior to this setting up and performing miscellaneous
activities. Hearing protection was not worn and the employee does not receive anmmal
audiomeinic festing although he 15 listed as being mcluded in the Heanne Conservation
Program The results of the current sound level survey and noise dosimetry are presented
below in Tables I14.3 and H4 4.

d) The results of past dosimetry and sound level measurements are kept with this
Baselme Survey Report m the Industrial Hygiene Office (IHO). No personnel required to
be enrolled in a Heanng Conservation Program were identified. Personnel stated they
had not received hearing conservation traiming or audiometric festing for a few vears.

4) Required PPE mcludes safety glasses and stecltoed shoes. Other PPE such as heanng
protection. nitrile gloves, canvas gloves and comfort dust masks were available for
personnel use. Hearning protection devices in the form of ear mnffs and ear plugs were
available, but personnel were observed not always wearing hearing protection during
operations producing high noise levels. A workplace hazard assessment documenting the
operations necessitating the use of PPE was not available and any traming for affected
personne] was not available, although signs indicating that steeltoed shoes and safety
glasses are required were posted.

5) Oil Mist
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Attachment 12 continued

a) Past area air monitoring results in the 2 floor mezzanine Rm E235 revealed oil
mist concentrations of 10.5 mg/nr. 7.66 mg/nr and 22.9 mg/nt during the operation
of milling machines {reportedly Chevalier) and lathes using Blaser Swisshube
Blasocut 2000 CF. contaiming 40-70% severely hydrotreated mineral o1l The
resulting concentrations were in excess of acceptable limits. Based on these resulfs.
local exhaust ventilation. administrative controls and/or respirators were
recommended in a report dated 24 October 2002. A copy of past monitonng results 1s
kept with this Baseline Survey m the THO.

b) The American Conference of Governmental Hygienists (ACGIH) threshold limit
value (TLV) for mineral oils 15 5 mg/nr for an §-hour TWA. and 10 mg'ny for a 15-
minute short-term exposure limit (STEL). The ACGIH TLV for insoluble
particulates not otherwise specified 1s 10 mo/nt. Cumrently two OSHA air
contanunant permissible exposure hmits apply to metal working fluids. Thev are 5
1:|:|.g":11’I for an 8 hour fime weighted average (TW.A) for mineral oil oust, and 15

mg/nr (8-hour TWA) for Particulates Not Otherwise Classified (PNOC) [applicable
to a]l other metalworking fluids]. 20 CFR 1910.1000. In 1998, the National Institute
for Occupational Safety and Health (NIOSH) published a criteria document which
recommended an exposure limit (REL) for metal working fluid aerosols of 0.5 mg_-'ﬂf
for total parficulate mass as a ime-weighted average (TWA) concenfration for up to
10 hours per dav durmg a 40-hour work week The NIOSH REL 1s mtended to
prevent or greatly redoce respiratory disorders causally associated with metal working
finid exposure. It 1s NIOSH's belief that in most metal removal operations. it 15
technologically feasible to limit metal working fluid aerosol exposures to 0.4 mg/nr
of less.

c) Durning this survey, it was observed that the Chevalier milling machines had been
relocated to fhe main shop area Room FO019.  Asr flow 1s better in Room F019 and 1t
is less likely that the cil oust would be confined to a certain area. No other controls
had been implemented. However, the metal working fluid corrently used for the
Chevalier milling machines was ITW Acco-lobe LB 5000, which contains (0.0%
mineral o1l according to the technical data sheet. The MSDS for this product hists the
10 mg/n? ACGIH limit for organic/natural oils as the applicable exposure limit. The
metal working fhmd $r the Deckel milling machines was stated to be Blasocut
BC33NF. which contains 30-70% severely hydrotreated mineral o1l

d) As part of this survey, two area air samples in the vicimty of the Chevalier oulling
machines and one personal air sample for Mr. Richard Freburger operating a Deckel
milling machine positioned behind the Chewvalier milling machines were collected.
The results are presented in Table H4 5. The results indicate that Mr. Freburger's
exposure to metal working fluids as nuneral o1l mist was less than the most sinngent
standard. the NIOSH REL of 0.5 mg/nr. Results of the area samples around the
Chevalier milling machines which had generated the most mist in the past and now
uithize an oil referenced as “orgamc/natural  resulted 1 levels below O5SHA and
ACGIH limits. but greater than the NIOSH REL of 0.5 mg/nt_ This limit does not

GSFC 13-57 Mviay 2003) Pas= M aflls &L
Previcos versans @ws chsolers

3-128



NASA Independent Assessment Team Report October 2009
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appear to distinguish befween mineral oil and “organic/natural oil” but applies to a
personal rather than an area sample.

b Recommendations:

1) In accordance with the NASA Heanng Conservation Policy (NPG 1820.1). personnel
must wear hearing protection during the operation of machines and other equipment
producing sound levels in excess of 85 dBA . regardless of duration. as listed in Table H-
4.2. Ensure that these machines are labeled “Hazardous Neise — Wear Hearing
Protection When Operating Machmery . Based on noise dosimetry results and the
Iimited duration (usually 5-6 hours) mwmcheqmpmem generating sound levels in
excess of 80 dBA 1is operated. personnel are not required to participate in the GSFC
Heaning Conservation Program However. based on past results and averages over 3-6
hours. persons are advised to remain enrolled in the Hearmng Conservation Program until
follow-up monitoring shows conclosively that personnel are not exposed to noise greater
than 80 dBA as an 8-hour TWA for 30 or more days per year. Since if is prudent practice
o minimize exposures to “high™ noise levels. if is recommended that employees wear
heanng profection whenever exposure levels are mm excess of 80 dBA.

2) Contimwpe to wear safety glasses and steeltoed shoes as PPE. Maintain or post the
PPE Harard Assessment Checklist provided as Attachment H-4.1 and ensure that
emplovee traiming regarding PPE 15 documented.

3) Since personnel operating or in the vicimity of the Chevalier milling machines may be
exposed to airbome concentrations of metal workang finids in excess of the NIOSH BEL
of 0.3 mg/nr. it is recommended to institute engineering or administrative controls as
explained in OSHA s Metalworking Fluids: Safety and Health Best Pracfices Manual,
http/'www_osha gov/SLTC/ metalworkingfimds/metalworkangfinids mannal hitmi
Controls include: (1) proper design and operation of the metal working flmd delivery
system/decreased flow; (2) 1solation/splash guards: (3} effective local exhaust ‘L‘Hlﬂlﬂtlﬂﬂ_
(4) effective general or dilution ventilation: (5) good work practices on the part of the
machinists. incloding the proper use of controls; and (6} proper ma intenance of
equipment:
c) Exposure Monitoring: Followuop arr and noise monttoring is warranfed to ensure that
fiall-shift noise exposure 1s less than the permissible limit and to deternune the
effectiveness of engmeenng and administrative controls in the case of metal working
fimids.

2. Sawing. Grinding, and Sanding
a) Observations:
1) Rough cutting operations such as sawing. grinding and sanding are conducted by two
civil servants and up to eleven contractors. Room E012 contains a vertical band saw

(DoAll Contour) and a belt sander (Delta) used daily for 15-30 minutes. The Mezzanine
E235 contains three bench gninders that were either not properly guarded or nof properly
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anchored. The Roclkcwell- Delia 438-02-314-0087. sp=# xc36C34124AW and Baldor st
F186 were not anchored and had neither tongue guards nor spindle guards. The
Rocikowell 438-02—014-0021_ spef WMI103A0WCCWW was not anchored. The
machines were reportedly in this area temporarily and used 2-3 times per day for 15
minuies or 10 hours per month. Room E026 is a room to be remodeled and temporanly
contains a grinder (Hammond 12-A sn= §548). a lathe (Cincinnati}), a jig mill (Moore sn=
7442)_ a milling machine (Jones & Shipman 1300X). and a buffer (Baldor sn= PO104)
equipped with prinding wheels without tongoe guards, work rests or spindle guards. A
compressed nitrogen fire extinguisher was observed in this room however. it was not
mounted, as required. Machine guarding concerns were refemred to the Safety Office.

2) Sound level measurements indicated that instantaneous sound levels exceedad 85 dBA
dunng these operations. Limited noise dosimetry conducted in the past and as part of this
survey mndicated employee exposure to noise was less than NASA's 80 dBA Action
Level as an 8-hour time-weighted average (TWA). The resulis of the cumrent sound level
survey and noise dosimetry are presented below in Tables H4 3 and H-4 4 The resulis
of past dosimetry and sound level measurements are Kept with this Baseline Survey
Report in the Indusirial Hymene Office (THO). No personnel required to be enrolled in a
Hearmg Conservation Program were ideniified. Personnel stated they had not recerved
hearing conservation training or audiomeiric testing for a few years.

3) In room E026, personnel use the Baldor Buffer equupped with two 8 gnnding or
Scotchbrite wheels several imes per week for approximately 30 punutes. Nmetw five
percent of the paris are aluminum, but beryvllimm and other metal paris are also mvolved.
To protect both emplovee health and the quality of the parts fimshed. personnel requesied
a grinding booth at the time of the survey. Past monitonng results revealed that arrbome
concenirations of alumimom and beryllum during this operation were less than the lumat
of guantitation. and also lower than applicable exposure limits. The resulis of air
moniforng are kept with this Baseline Survey Repori in the Indusinial Hyvmene Office
(THO). Personnel were observed weanng safety glasses at all imes.

4) Required PPE inchudes safety glasses and steeltoed shoes. Other PPE such as heanng
protection. nifrile gloves. canvas gloves, and comfort dust masks were available for
personnel vse. Heanng protection devices in the form of ear nmffs and ear plugs were
available, but personnel were observed not always wearing heanng protection duning
operations producing high noise levels. A disposable 3M 8511 NO35 respirator was
observed improperly stored in E235. A workplace hazard assessment documenting the
operations necessitating the vse of PPE was not available and any training for affected
personnel was oot available, althowgh signs indicating that steeltoed shoes and safety

glasses are required were posted
b)) Recommendations:
1) In accordance with the NASA Heanng Conserva tion Policy (NPG 1820.1). personnel

must wear heanng protection in areas where sound levels are m excess of 85 dBA_
regardless of duration  Ensure that high noise generating machines such as saws,

GSFC 13-57 My 2003) Pag= 6 124 &5
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gnnders, certain milling machines. efc. are labeled "Hazardeus Noise — Wear Hearing
Protection When Operating Machinery”. Dased on noise dosimetry results and the
limited duration m which equipment generating sound levels m excess of 80 dBA 15
operated, personnel are not required to participate in the GSFC Hearing Conservation
Program Since it is pmdent practice to minimize exposures fo “high™ noise levels, 1 is
recommended that emiplovess wear hearing protection whenever exposure levels are in
excess of 80 dBA.

2) The installation of a grinding booth 1s recomymended fo mimmize personnel exposure
to aluminm and beryllium particles. Although airtbome exposure fo aluminnm and
beryllium is not expected to approach applicable occupational exposure linrits, the
installation of a grinding booth is recommended as a feasible control measure to further
minimmize employee exposure fo metal particulates as well as to safegnard hardware and
promoie housekeeping.

3) Respirators may be worn on a voluntary basis without implementing a respiratory
protection program, but they must be stored m a santtary location and manufactorer's
recommendations concerning usage must be followed. Continue to wear safety glasses
and steel toed shoes as PPE. Mamntain or post the PPE Hazard Assessment Checklist
provided as Attachment H-4. 1 and ensure that emplovee training regarding PPE is
dociumented.

c) Exposure Monitoring: No further air or noise moniforing is warranted unless changes
IN Processes or operations INCTease Noise exposure io personnel

3. Operating Portable Equipment
a) Observations:

1) Two civil servant emplovees and eleven contractors operate portable equipment such
as poeumatic grinders up to a few bouss per day for a similar doration. Some periable
equipment inchading the air grinder generates sound lewels exceeding 85 dBA as shown
in Table H-4 3 and as indicated by past sound level measurements Limited noise
dosmmetry in the Machine Shop conducted in the past and as part of this survey mdicated
employee exposure io noise was less than NASA s 80 dBA Action Level as an 8-hour
time-weighted average (TWA). The results of past dosimetry and sound level
measurements are kept with tihis Baseline Survey Report in the Indusinal Hygiene Office
(IHO). No personnel that were required to be enrolled m a Heaning Conservation
Program were identified. Personnel stated thev had not recerved heaning conservation
training or audiometric testing for a few years. Hearning protection was available. but not
alwavs wom when operating hand equipment generating high sound levels.

2) Compressed air hoses equipped with nozzles without effective chip guarding were
observed throughout the area. Safety glasses were worn at all times.

b) Recommendations:

GSFC 23-57 My 3005) Paze 67 o122 BT
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1) Personnel are required to wear hearing profection when operating portable equipment
such as air grinders that produce sound levels in excess of 85 dBA_ regardless of
duration. in accordance with the NASA Hearing Conservation Policy (NPG 1820.1).
Ensore that this equipment is labeled “Hazardous Noise — Wear Hearing Protection
When Operating AMachinery”. Based on full shift noise dosimeiry results and the limited
dmnﬂnnmnhcheqmpnemgm&mungmmﬂlev&ismmmﬂfsﬂ dBA is operated,
personnel are not required to participate in the GSFC Hearing Conservation Program.
Since it 15 prudent practice fo nuninuze exposures to “ugh™ noise levels. it is
recommended that emplovees wear hearing protection whenever exposure levels are in
excess of 80 dBA.

2) Ensuore that compressed air used for cleaning purposes is redoced to less than 30 ps.i.
nozzles are equipped with effective chip puarding and safety glasses are wom

c) Exposure Monitoring. No further noise monitoring is warranted nnless changes in
processes of operations mcrease the exposure of noise to personnel

4. Parts Cleaning/Hand Lavout

o) Observertions. Two civil servanl enployess aml eleven coniacio s 1eporledly clesm
parts on a daily basis for 15 minutes by applving ethyl alcohol. propanol. spray solvents
or acetone to a Techwipe tissue before wiping. Persomnel also use layout pant for hand
lavouts. Exposure to airbome concentrations of these chemicals is expected to be well
below applicable limits due to the nature. frequency and duration of the operation
Personnel did not recall receiving training on the hazards of the chemicals they work with
and were not aware of the MSDS Pro system. In addifion, ethvl alcchol and propanol
were not entered in the MSDS Pro database for Code 547. Hard copies of MSDS were
accessible and containers and storage cabinets were properly labeled. Mitnle gloves were
available for use. A workplace hazard assessment documenting the operations
necessitating the nse of PPE was not available and any traming for affected personnel
was not documented.

bl Recommendations:

1) Continue to provide the types of PPE that will protect the affected employees from
cleaning solvents as identified in the hazard assessment shown in Attachment H-4 1.
MNeoprene or rubber gloves offer an excellent degradation rating for the solvents
mentioned. Nitnile gloves offer an excellent degradation rating for all of the solvents

mentioned except for acetone. for which nitrile is not recommended. Chemical splash
goggles are recommended where splash hazards are present.

2) Ensure that personnel are aware of the written hazard communication program which
at least describes labeling and other forms of warning, material safety data sheets. and
employee information and traming. Continue to ensure that each container of harardous
chemicals in the workplace is labeled with its identity and appropriate hazard wamings.

GSFC 13-57 DMy 20033 Page 58 of 122 B8
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Ensure that personnel are aware that all MSD35s are readily accessible through the MSDS
Pro database, prmanly admimistered by the Plating Group. Ensure all employees receive
training vpon mitial assignment on the hazardous chemicals m their work area at the fime
of their inifial assignment. and whenever a change m chemicals or processes is
miroduced.

c) Exposure Monitoring. Monitoning is not required based on the natore. frequency and
duration of the operation

5. Compressed Air Blowing

a) Observations: A compressed air hose in Room E235 was equipped with a nozzle
without effective chip guarding and possibly not imited to the permissible maxummm of
30 ps.i It could also present a flyving object hazard if someone tumed on the valve
without secunng the hose. Compressed air is nsed an estimated 15 mimates per day for
blowing off parts. Proper PPE including safety glasses was wormn at all times.

b} Recommendations: Ensure that compressed air used for cleaning purposes is redoced
to less than 30 psi. that nozzles are equupped with effectuive chip gnarding and that
safety glasses are wom. Ensure that hoses are secured before the valve 15 tumed on

6. Operating EDM Machines

a) Observarions: Two civil servants and three contractors operate wire electrical
discharge machining (EDM) machines in Room E020 on a daily basis for exiremely hard
materials such as titaninm or matenials that are difficult to machine cleanly using
conveniional methods. Wire EDM machines emiploy an electrostatically charged wire,
cooled by water jefs. to cut the work—piece. These machines are nomally enclosed and
are left unattended for howrs while operating. The machines include the Charmilles
Dbofil 300, Robofom 20 and Robofil 600. Emploves exposure to beryllinm was
monitored in August, 2001 in this room since a beryllum- copper wire was being used for
a three-week peniod o cut metal Resulis, kept with this Baseline Survey at the THO,

mdicated that the airbome concentration of bervlliom was below the limii of detection
himit.

b) Recommendations: Ensure that personnel continue to receive training for working
with FDM machines.

c) Exposure Monitoring. Turther momionng is not required based on past sampling
results and the natare and duration of the operation.

7. Operaring Milling Machines and Larthes

a) Observafions:
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1) One awl servant employee of Code 547. co-located with two contractors of Code 680
and 685, operates milling machines and lathes in the Building 21, Room 081 machine
shop. Two Bodgeport milling machines (sp¥146159 and sp=171491), a Deckel nulling
machine (sn727163). and a Hardinge lathe (model HL'V). Monarch Iathe (s EE44527)
and Jet lathe (440-3PGH sn#TW036) were used for machimng alununum  copper. sieel
and Delrin.  The emplovee operates these machines for six houss per dav. Machines
appeared to be properly guarded. Compressed air nozzles had pressure relief holes and
were limited to 30 ps.i.

2y A sound level survev conducted for similar operations in other areas of Code 347
indicated that instantaneous sound levels during the operation of milling machines and
lathes nommally do not exceed 85 dBA_ the level at which heanng protection must be
worn. Lmmited noise dosimeiry conducted in the past and as part of this survey indicated
employee exposure to noise was less than NASA s 80 dBA Action Level as an 8-hour
ome-weighted average (ITWA). The resulis of the cumrent sound level survey and noise
dosimetry are presented below in Tables H-4 3 and H4 4 The results of past dosimetry
and sound level measurements are kept with this Baseline Survey Report in the Industrial
Hygiene Office (IHO). No personnel that were required fo be enrolled m a Heanng
Conservation Program were idenfified. Personnel stated they had not recerved heanng
conservation frainmg or audiometic tesing for a few vears.

3) PPE required by the shop includes safety glasses. Other PPE such as hearing
protection. nitnle gloves. canvas gloves. and comfort dust masks were available for
personnel use. Heannmg protection devices in the form of ear nmifis and ear plugs were
available. but personnel were observed not always weanng heanng profection during
operations producing high notse levels. A workplace hazard assessment documenting the
operations necessitatmg the ose of PPE was not available and any framning for affected
personnel was not documented,

4 Due to the nature of the operation and past monitorning results of similar operations in
the 2™ floor mezzanine of Building 5. personnel exposure to airborne oil mist and metal
particles was expecied to be well below applicable occupational health limits. A copy of
past monitonng results 1s kept with this Baseline Survey in the IHO.

b} Recommendations:

1) Based on sound level measurements and noise dosimeiry resulis of similar operations.
personnel are not required to parficipate in the GSFC Hearmmg Conservation Program.
Since if 1s prudent practice fo minimize exposures to “high™ noise levels, if 1s
recommended that emplovees wear heanng protection whenever exposure levels are in
excess of 80 dBA.

2) Continoe to wear safety glasses as proper PPE. Maintam or post the PPE Hazard

Assessment Checklist provided as Attachment F-4.1 and ensore that employvee tramming
regarding PPE is documented.
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c) Exposure Monitoring: No further air or noise moniforing is warranted unless changes
in processes Of operations Increase Noise exposiye fo personnel.

8. Sawing, Grinding, and Sanding
al Observaficmns:

1) Rough cutting operations such as sawmyg. gnnding and sanding are conducted by one
civil servant emiplovee of Code 547 who 15 co-located with two contractors of Code 680
and 685. Room 081 contains a wertical band saw (Rockwell sp21627933), sander
(Kalamazoo/Baldor snFF1208). and bench grmder (Baldor, sn#FP1098) that are used daily
for approximately 30 punutes. There existed a one-half inch gap between the tongue
guard‘wheel peniphery at the top of the bench grinder and the grinding wheel penphery
Machine guarding concemns were referred to the Safety Office.

2y Sound level measurements of similar operations indicated that instantaneous sound
levels exceeded 85 dBA during these operations. Based on the limited frequency and
doraticn of use and noise dosimeiry. personnel are not expected fo be exposed to noise at
levels greater than NASA s 80 dBA Action Level as an 8-bhour ttime-weighted average
(TWA). The results of the cumment sound level survey and noise dosimetry are presenied
below in Tables 154 .3 and H-4 4 The resulis of past dosimetry and sound level
measurements are kept with thas Baseline Survey Report in the Indusirial Hygiene Office
(IHO). No personnel required to be entolled in a Hearimg Conservation Program were
sdeniified. Personnel stated they had not received heanng conservation traiming or
audiomeinc testing for a few years.

3) Required PPE in this shop includes safety glasses. Other PPE such as hearing
protection. mitnle gloves. canvas gloves, and comfort dust masks were available for
personnel use. Hearing protection devices were reportedly available, but personnel stated
thev did not always wear heanng proteciion dunng operations producing high noise
levels. A workphce hazard assessment documenting the operations necessitating the use
of PPE was noi available and any traimng for affected personnel was not documented,
althongh signs indicating required PPE were posted

b) Recommendations:

1) OSHA regulations require that the distance between the wheel penpherv of the bench
grinder and the adjustable tongue or the end of the peripheral member at the top never
exceeds one-fourth inch. Adjust the tongues to meet this requirement.

2y In accordance with the NASA Heanng Conservation Policy (NPG 1820.1), personnel
musi wear heanng protection dunng the operation of saws, gnnders, sanders. and other
egquipment prodocing sound levels in excess of 85 dBA regardless of duration.  Ensure

that these machines are labeled “Hazardous Noise — Wear Hearing Protection When
Operaiing Machinery ™. Based on noise dosimetry resulis and the limited duration in

which equipment generating sound levels mn excess of 80 dBA is operated. personnel are

GSFC 13-37 My 2003) Paze TI f 124 TI
Dreviees versions ae obsalsts
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not required to participate in the GSFC Heanng Conservation Program  Since it i1s
prudent practice to minimize exposures to “high™ noise levels. it is recomumended that
employees wear hearing protection whenever exposure levels are in excess of 80 dBA.

3) Continoe to wear safety glasses as PPE. Maintain or post the PPE Hazard Assessment
Checklist provided as Attachment H-4 1 and ensure that emiplovee training regarding PPE
is documented.

c) Exposure Monitoring: No further air or noise monitorng is warranted unless changes
in processes or operafions increase noise exposure to personnel.

9. Paris Cleaning/Chemical Use

a) Observations: One avil servant employee of Code 547 employed in Building 21,
Room 081 reportedly cleans parts approximately twice per week for twenty minutes.
Parts would be placed 1n a plastic bowl of solvents. Solvents stored m a flammable
storage cabinet included denanhwed alcohol. methanol, propanol and mineral spirits.
Personnel also vse tapping flwud, ubnicating oil and WD-40 for cleaning and lubrication
dunng machining. Exposure to airbome concentrations of these chemicals is expected to
be well below applicable hmits due to the nature. frequency and duration of the
operation Personnel did not recall receiving training on the hazards of the chemicals
they work with, but MSDS were accessible and containers and storage cabinets were
propezly labeled Nitnle gloves were available for use. A workplace hazard assessment
documenting the operations necessitating the use of PPE was not available and any
training for affected personnel was not documented.

&) Recommendations:

1) Continue to provide the tvpes of PPE that will protect the affected emplovees from
cleaming solvents as identified in the hazard assessment shown m Table F-1 and
Attachment H-4.1. Neoprene. nitrile or mubber gloves offer an excellent degradation
rating for the solvents menfioned. Chenncal splash goggles are recommended where

splash hazards are present.

2) Ensure all personnel receive Hazard Commmunication Training Ensure that personnel
are aware of the written hazard commumnication program which at least describes labeling
and other forms of waming. material safety data sheets. and employee information and
training. Contimue to ensure that each contamer of hazardous che micals in the workplace
15 labeled with its identity and appropriate harard warmmings Ensure that personnel are
aware that all MSDSs are readily accessible through the MSDS Pro database. primarily
adminisiered by the Plating Group. Ensure that all employees receive training npon
mitial assignment on the hazardous chemicals in therr work area at the time of their mnitial
assignment, and whenever a change m chemicals or processes is miroduced.

c) Exposure Monitoring: Monitoring is not required based on the nature, frequency and
duration of the operation

GAFC 13-57 QMay 2005) Fag= T2 af 122 T2
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10. Operatng Milling Machines and Lathes
a) Observations:

1} One civil servant employee of Code 547 operates milling machines and lathes in a
Building 10, Room 004 machine shop. Two Bridgeport mulling machines (sn#168374
and sn#152638) and two Monarch lathes (sn# 37709 and ECIN 585380) were used for
machining alominum_ copper, and steel  The emplovee operates these machines for six
hours per day. Machines appeared to be properly ouarded. Compressed arr nozzles with
pressure relief and limited to 30 p.s.1 were observed along with nozzles without pressure
relief holes and not limited to 30 ps1 Two secondary personal evewash bottles
(Eyesaline 32 oz) containing water not bevond their expiration dates were observed.
Only chemicalcontaiming products such as cutting oil and varsol for lubrication when
machining were stated to be used in this shop.

2} A sound level survey conducted in this area during a simmulation of work without
work-pieces and a sound level survey for similar operations in other areas of Code 347
indicated that instantaneous sound levels dunng the operation of milling machines and
lathes nommally do not exceed 85 dBA. the level at which hearing protection must be
worn. Limited noise dosimetry conducted in the past and as part of this survev indicated
emploves exposure to noise was less than NASA's 80 dBA Action Level as an 8-hour
nme-weighted average (TWA). The results of the current sound level survey and noise
dosimetry are presented below in Tables H-4.3 and H-4.4. The results of past dosimetry
and sound level measurements are kept with this Baseline Survey Report in the Industrial
Hygiene Office (THD). No personnel that were required to be enrolled in a Hearning
Conservation Program were identified. Personnel stated they had not received hearing
conservation tramning or andiometric testing for a few years.

3) PPE such as safety glasses. hearmg protection. and mirile gloves were available for
personnel use. Hearmg protection devices in the form of ear nmffs and ear plugs were
available, but personnel were observed not alwavs wearing heanng protection during
operations producing high noise levels. Regular prescripfion glasses were worn i place
of safety glassez. The operator stated he would wear safety glasses and hearing
protection if he really needed them A workplace hazard assessment documenting the
operations necessitating the use of PPE was not available and any training for affected
personnel was not documented.

4) Due to the nature of the operation and momtoring results of similar operations in other
areas of Code 547, persomnel exposure to airborne oil mist and metal particles was
expected to be well below applicable occupational health limits. A copy of past
monitoring results 15 kept with this Baseline Survey i the THO.

b) Recommendations:

IGSFC 13-57 vy 2003) Fage 73 0f 112 T3
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11.

1) Based on sound level measurements and noise dosimetry results of similar operations.
personnel are not reguired to participate in the GSFC Heanng Conservation Program.
Since it is prudent practice to minimize exposares fo “high™ noise levels. it is
recommended that emplovees wear heaning protection whenever exposure levels are m
excess of 80 dBA

2) Enswvre that safety glasses are wom as proper PPE during the operation of machines.
Mamtain or post the PPE Harzard Assessment Checklist provided as Aftachment H4 .1
and ensure that employvee training regarding PPE is documented.

3) Use compressed air nozzles with effective chip guarding and limited to 30 psi

4) Dispose of the expired evewash bottles. Procure and install an evewash that meets
the ANSI requirements for pnmary emergency evewash stations. The requirements
mchude, but are not limited to. the capability of providing a 15 nunutes supply of
water at 0 4 gallons per minute. Inspect and flush the eyvewashes weekly and

c) Exposure Moniforing: No further air or noise monitoring is warranted nnless changes
in processes or operations increase noise exposure to pesonnel

Sawing, Grinding, and Sanding
a) Observations:

1) Rough cutting operations such as sawing, grinding. buffing and sandblasting are
conducted by one civil servant employvee in Building 10. Room 004. The room contains
a vertical band saw (Do Alll sp£6122670). grinder (Hammond spf VA). buffer (Baldor
snEW0101), and a sandblaster (Cyclone sn#10681) that are used daily for approximatelv
30 numotes. All machines appeared fo be comrectly guarded

2) Sound level measurements obtamed dunng a smmlation of operations and sound level
measurements of similar operations in Code 547 indicated that instantaneous sound levels
exceeded 85 dBA during some operations. Based on noise dosimetry conducted in the
shop and the limited frequency and duration of use. personnel are not expected to be
exposed to noise at levels greater than NASA s 80 dBA Action Level as an 8-howr fime-
weighted average (TWA). The results of the curmrent sound level survey and noise
dosimetry are presented below in Tables H4 3 and H-4 4. The resulis of past dosimetry
and sound level measurements are kept with this Baseline Survey Report in the Industrial
Hygiene Office (THO). No personnel] required to be enrolled in a Hearning Conservation
Program were identified Personnel stated they had not received heanng conservation
traming or andiomeiric testing for a few vears.

3) PPE suoch as safefy glasses. heanng profection, and mirile gloves were available for
use. Heanng protection devices m the form of ear ondffs and ear plugs were available,
but personnel were observed not always weanng heanng profection dunng operations

GSFC 23-57 Ovay 2003) Tage T4 of 124 74
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producing high noise levels. Regular prescnption glasses were worn in place of safety
plasses. The operator stated he would wear safety glasses and hearing protection if he
really needed them A workplace hazard assessment documenting the operations
necessitating the use of PPE was not available and any training for affected personnel
was not documented.

b} Recommendations:

1) In accordance with the NASA Heanng Conservation Policy (INPG 1820.1), personnel
must wear heanng protection dunng the operation of saws, sandblasters and other
equipment producing sound levels in excess of 85 dBA . regardless of duration Ensure
that these machines are labeled “Hazardous Noise — Wear Hearing Profection TWhen
Operaiing Machinery ™. Based on noise dosimetry resulis and the limited duration mm
which equipment generaning sound levels in excess of 80 dBA is operated. personnel are
not requared to pariicipate in the GSFC Heanng Conservation Program.  Since if 1s
prudent practice to mimmize exposures to “high™ noise levels. 1t is recommended that
emplovees wear heaning protection whenever exposure levels are m excess of 80 dBA.

1) Ensure that safetv glasses are wom as proper PPE dunng the operation of machines.

Maintain or post the PPE Hazard Assessment Checklist provided as Attachment 1H5-4.1
and ensure that emplovee training regarding PPE 1s documented.

cl) Exposure Moniforing: No further air or noise momtoring is warranted unless changes
in Processes Or operations INcrease noise exposure to personnel.

CancerMutation Reproduction Hazards:
No subsiances listed by the ACGIH as suspected carcinogens and by the TARC as

carcinogens. probable carcinogens or possible carcinogens (with the exception of muxed
mineral oil) were idenfified as being nsed in this code. Unireated and nuldly treated mineral
otl is listed by the IARC as a carcinogen.  Ethyl alcohol is among chemical substances
contained in a Department of Navy Occupational Chemical Reproductive and Developmental
Hazard List as substances kmown to cause reproductive or developmental foxicity in humans,
or knowmn to cause reproductive or developmental toxicity in animals by mechanisms of
action directly applicable to humans.

Personal Protective ¥ guipment :
A PPE Checklist is presented as Attachment H-4.1. Thus checlklist is to be reviewed with

personnel and posted mn the work area.  Documeniation that personnel received this
information must be kept on file

Medical Suiveillance Recommendations :

Based on anticipated exposures and comresponding regulatory requirements. there are no
workers or work activities that warrani parficipation m medical surveillance programs that
include respiratory proteciion. he aring conservaiion, radiation monitonng. or biclogical

GSFC 13-57 Moy 20033 Fage T3 f 124 s}
Brevris vaslars Ee obsalsts
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monitoring. Mr. Freburger is recommended to remain in the Heanng Conservation Program
pendme further monitormg.

Sound Level Smvev and Noise Dosimetny :

A sound level survey performed in Bulding 5. Rooms F035 and F019,. and Bumlding 10,
Room ({4 showed sound levels to be at or greater than 85 decibels as measured on an A-
weighted scale (dBA) at the operator’s heanng zone during the operation of some machines.
The NASA Hearing Conservation Policy (NPG 1820.1) requires that personnel wear hearing
protection when exposure to noise is above 85 dBA. regardless of duration. or when personal
exposure to noise 1s equal or greater than 80 dBA as an 8- hour Time-Weighted- Average
(TWA) for more than 30 days per vear. Noise dosimetry was performed in Buildings 5 10,
and 21 to measure average exposure to noise for an 8-hour shift No persons with exposure
at or above 30 dBA as an 8-bouwr TWA were identified.

Table H-4.3
Summary of Sound Pressure Level Results
Equipment Type/Area Sound Levels | Hazard Radius Comments
(dBA)* (fr)
Brndgeport Millmg Machme/ 8524 25 1-7 bos/day, 100 daysiyear
Bldg 5, ED35
DeVheg Mallimg Machine’ = 10 1-7 hrs/day. 100 days'vear
Bldz 5, E019
Cincinnat Millacron Milling 37-E9 10 1-7 brs/day, 100 days‘year
Marhme! Bld= 5. E019
Chevaber Mhilling Machme/ §2-84 - 1-7 ba=/day, 100 daysfvear
Bldg 5, EG19
Haas Mhlling Machine’ T2-T7 - 2 wks'mo, 43 brs/day
Bldg 5, EQ19
Fadzl CutterMilhng Machine/ TI-76 - 3 days'wk, 8 hrs'day
Blde 5, EQ1D
Brndgeport Millmg Machme/ 77-82 - 1-7 brs/day_ 100 daysfyear
Bilde 5, E235
Monarch Lathe/ T7 - 1-7 brs'day, 100 davs‘year
Bldg 5, E235
DAl Band Saw! b 10 Daly'15-30 pun
Blde 10 04
Hammond Greder T - Daily15 mon
Blds 10, 4
Cryclone Sandblaster! &7 10 Weekly30 mm
Bldg 10, 004
Baldor Buffer &5 - Daily'15 man
Blde 10, 04
Monarch Lathe! 73 - Daily/ 3 hrs
Blds 10, 004
Monarch I athe/ 78 - Daasly3 has
Bldg 10, 004
Brndgeport Mallmg Machins/ 75 - Dasly3 hos
Bldg 10, 004
Bridpeport Millmg Machine! 7 = Daly3 b=
Blds 10, 004
* at the operator s beanng zone
GSEC 23-57 (Mg 3003) Tam TH el 76
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machine CV2
Richard Freburger/ | Bldg 5, Rm EO0L9/ 0.171 0.046 mg/nd 125 o 0,500 mp/nl
ID121503-03/ Machine Shop - mg/m
23044 operating Dackel 5.00 mel/m?
millme machine
* average exposure over the hme penod sampled
# NIOSH REL for metal working fluds
TACGIH TLV for mseluble particulates not otherwise specified nataral sals
§ ACGIH TLV for muneral ol mist
GSFC 23-57 vy 2003) Page 78 0f 124 78

Pravious versions are obsoles
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Personal Protective Equipment Checklist

Code: 547
Building: 5, 21,10

Process Area: Machining Technology Group

Date: 12/04/03

Supervisor: Rick Fedorchak
Telephone: 6-7093
Indusirial Hygiens: THO
Telephone: 6-6662

PPE Key
Eve and Hearing Clothing and Hand Protection Respiratory Protection
Protection
a Safety glasses or a. Type coveralls a. Disposable face mask
goggles b. Cloth coveralls b. Half face APR*
b. Chemical splash c. Long sleeve shirt respirator
goggles d. Type hood c. Full-face APR
c. Non-ventilated roggles | e Cloth hood respirator
d. Face shield f Leather jacket or vest d. Hood
e. Welding goggles g. Chemical resistant apron e. Helmet
f Welding helmet h. Chemucal resistant boots f Powered APR
g Single hearing 1 Chemical resistant gloves respirator
protection (plugs or muffs) | (specify) g Supplied-air respirator
h. Double hearing 1. Temperature resistant gloves h SCBA**
protection (both) k. Barmner creams i Cartndge tvpe
L Other (specify)
j.  Other
* Aur Punfying Fespirator
#* Self Contained Breathing
Apparams
PPE Fecommendations
Operation | Bldg Room Eve & Clothing | Minimum Comments
Hearing & Hand Respiratory
Protection | Protection | Protection
Operating 3 E038, LLE Nomna Nene Safety glazsas heannp
CHC mlling E019 E235 protection, and steel-
machines and toed shoes required.
lathes
Fough cutting 3 EQ019, E235 alg Hone Hone Safety glasses, heanng
{(sawng, protection, and steel-
enndmeg, toed shoes required
sanding)
Crperating b E038, E235 aLLE HNone None Safety glazses. heanng
portable protection, and steel-
equipment toed shoes required
Parts cleaning 3 E038, bord 1 None Face shield or goggles
ED19, E235 where splazhing may
oCour
Hitnle ubber'neoprene
GSFC 13-57 (May 2003) Daze 70 o 14 7

Previos versions are obsalets

3-143



Attachment 12 continued

NASA Independent Assessment Team Report

October 2009

gloves (neoprene for
ACETONE}
Using 5 E235 3, 1g Mone MHone Safety glasses, beanng
compressed air protection requmred
Operating 5 ED20 al None None Safety glasses and
EDM steeltoed shoes
Mazchines requared by shop
Operating 1 DE1 a None None Safety glasses
mlhnz
machines and
lathes
Sawing. 21 081 i E None Mone Safety glasses, beanng
enndmg, protection reguired
zanding
Parts cleanmg. 21 D81 bord 1 Mone Face shield or goggles
chemical uze where splazhing may
oCour
Mitnle‘mbber neoprenes
gloves (neoprene for
acetona)
Crperaning 14 004 a Hore MHone Safety glazses
milling
machines and
lathes
Sawing. 10 004 a g Mone HMone Safery glasses, beanng
enndmg, protection regured
zanding
GSFC 2357 (hly 2003) Pag= B0 o124 80

Pravipus versions are obsolets
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Section 5
Process Area: Mechanical Inspection Group
Location: Building 5, Rooms E054, EOS4A, E014F
Date of Survey: October 28, December 15, 2003
Artachment: (H-5.1) PPE Checklist
Process Area Description:
The Mechanical Inspection Group 1s engaged in the mspection, critical alignment.
measurement and reverse engineering of finished parts. Parts could also include pre-
machined parts and parts from outside vendors. The Group conducts its main operations
using coordinate measuring machines, an optical comparator, a shadow graph. and other
measurement devices in Room E054. Room E0544A is a staging area for parts and an
administrative area with computer wotkstations. Non-destructive testing is performed in
Room EOQ14F. All four individuals of this group are employed by Swales, Inc. and work a
normal 8-hour shift.
Work Tasks:
A summary of major operations of concern to Industrial Hygiene and their potential hazards
is presented below as Table H-5.1;
Table H-5.1
Building | RoomName | Work Task | Potential #of Frequency/ | Risk
(Equipment) | Health Workers | Duration | Assessment’
Hazards Exposed
5 E054 Inspecting and Mone observed 4 {0 G5) Daily/8 hrs MiA
MEAsUNng parts
5 E054 Parts cleamng Isopropyl 4(0GS) Daly/15 16
alechol. miniites
ammoniz, acetic
aesd
5 E054A Staging and Repatitive 4 (0G5) | Daly'd hours MiA
admimistrative motion,
functions improper angles
R EQ14F Hon-destructive | Penstrant 1(0GS) | Monthlv/lhr 16

* The Fask Awzesoment Ranking provides 3 numencal index of the potential hazard and allows pnontzanon of
further momitoring or evaluation, See Appendix | for mstructions on caleulating the Risk Assessment rankings,
= Review if process changes.
50-103 = Review process every 24-36 months
100-203 = Collact air samples and review process every 12 months.
200-303 = Collect aur samples and review process every 6 months.

0-50

300+

GEFC 1357 (May 2003)

mre obsalets

Page 81 of 124
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testing (1sodecyl
dipheryl
phosphate,
minesal oal
soahrenis),
emulsifisr
{ethoxylated
zonylphenol,
bexviens
glwvecol),
developer
(pentacrythnitol,
Cz phosphate,
Mg phosphate)

1. Inspectng and Measuring Parts

a) Observations: Four confractors inspect and venfy parts to ensure they are of the
proper measurements and specifications. Personnel vse two coordinate measurng
machmnes (Mitutovo BH305 CNC and Brown & Sharp Gamma manual} an optical
comparator (Starrett Sigma HB400) and smaller tools including pipe ganges,
measurement devices, surface plates and computers in performing this operation. Room
E054 15 a temperature and humidity confrolled room Mo health hazards related to this
operation were observed. PPE was not requared, but N-Dex mitnle exam gloves were
available and nsed for handling gold-plated instruments or other instruments with
sensitive finishes.

b) Recommendations: Based on the nature of the operation. no recommendanons are
warranted for this operation at this time.

1. Parts Cleaning
a) Observations:

1) Four contractors reportediv clean parts on a daily basis for 15 muinutes by applving
isopropyl alcchol or glass cleaner to a Techwipe tissue before wiping. Skin contact and
airbome exposure to these chemicals is expected to be minimal N-Dex pitrile exam
gloves were available for use but generally PPE was not worn duning this operation. A
workplace hazard assessment documenting the operations necessitating the use of PPE
was not available and any trainmg for affected personnel was not documented.

2} MSDSs are kept at stations m the mam shop area and m the plating shop. as well as in
the MSDS Pro database, but personnel were unaware if they included the chemicals nsed
by this group. The Group Leader stated that he would access them on-line. Isopropyl
alcohol was listed in the plating shop section of the MSDS Pro database for Code 347.

but glass cleaner was not entered. Documentation concemning training on the hazards of
the chemicals they work with was not available. One small plastic bottle was not

properly labeled as to its identity and contents.

GEFC 13-57 (May 2003) Pags B2 of 124 12
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b} Recommendations:

1) Contmupe o provide the tvpes of PPE that will protect the affected emplovees from
cleaning solvents as identified in the hazard assessment shown in Attachment H4 1.
Niirile, neoprene or mubber gloves offer an excellent degradation rating for the solvenis
mentioned. Attachement H-5 1 serves as the OSHA-required workplace hazard
assessment. Ensure that personnel receive documented mformation and tramming
regarding operations necessitating the use of PPE.

2} Ensure all personnel i this shop have received hazard communication fraining
Ensure that personnel are aware of the company™ s wnitten hazard commmmication
program which at least describes labeling and other forms of waming material safety
data sheets. and emplovee information and traimming. Ensure that each container of
hazardous chemicals in the workplace is labeled with its identity and appropriate hazard
wamines. osure that personnel are aware that all MSD5s are readily accessible through
the MSDS Pro database. primarily administered by the Plating Group. Ensure that all
employees receive raining on the hazardous chemicals in their work area at the ttme of
their initial assipnment. and whenever a change in chemicals or processes is introduced.

c) Exposure Monitoring: Monitonng is not required based on the nature, frequency and
duration of the operation

3. Staging and Administrative Funcdons

a) Observations: Four contract emplovees used Foom E054A as a staging and office
area. Personnel normally work in the adjacent inspection room but some personnel nay
spend 1-4 hours at computer workstations. No complaings were noted.

b} Recommendations: Provide, where feasible. articulated keyboard trays that
accommodate the kevboard and mouse. Adopt a 70-20° angle befween the upper arm and
forearm with an upper maxinmm angle of 135° putting wrists in alisnment with
forearms Work surfaces should be located so that the arms and shoulders do not have to
be lifted to perform the work Position the kevboard so that it is between 28-30 inches
above the floor. To allow sufficient knee space if an adjustable keyboard tray is installed
to the underside of the desk the heighi from the floor to the adjustable keyboard tray
should range from 23-28 inches Use adjustable chairs that allow personnel fo sit at
comfortable height, anple_ and distance from the screen  Stretch and perform hand
exercises at regular intervals, or change the pattem of work if possible. Ensure a
mummum viewmg distance of 12 inches and support the monitor so that the fop of the
screen is a1 eye level with the screen tilted slighrly downward. The entire viewing plane
should be between 0 and 40 degrees below the horizontal viewing plane. When viewing
screens with dark backgrounds, use lower Lighting Dark characters on a light screen are
generally more readable. Ensure high contrast between the screen background and the
screen characters. Minimize glare and choose screens that tilt and have contrast and
brighiness controls.

GSFC 13-77 ay 2008) Fage B3 of12= 83
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4. Nop-desiructive Tesdng

a) Observations:

1) The group leader performs non-destrociive tesiing on paris approximately 12 times
per year for an hour in Rm E014F whereby a fluorescent penetrant. an
emulsifierremover. and a developer are used. First. Zyglo Z1-27A Fluorescent
Penetrant containing isodecyl dipheny] phosphate, white mineral oil castor oil and
solvent 15 brushed onto metallic parts. Then. the paris are rinsed and placed in an
emulsifier tank of Zyglo ZR-10-B containing ethoxylated nonviphenol and hexylene
glyeol. This enpmlsifier/ remover takes the peneirant off the surface but not out of any
potential crack Next. Zyglo 2P-4-B developer confaining pentacrythntol calcmm
phosphate and magnesium phosphate 15 utilized to develop the image of cracks m the
parts. Gloves and goggles are reportedly worn for protection duning this operation. A
workplace hazard assessment documenting the operations necessitating the use of PPE
was not available and any training for affected personnel was not documented.

2} MSDSs are kept at stations m the plating shop and in the MSDS Pro database. but
personnel were unaware if they mncluded the chemicals used by this groop. The Group
Leader stated that he would access MSDSs online. The Zyglo products were not listed
m the plating shop seciion of the MSDS Pro database for Code 347. Documentanion

concerning fraining on the hazards of the chemmicals personnel work with was not
available. An evewash meefing ANSI 7358 1- 1908 gmidance with procedures for

mspection testing. and documentation was observed.
B) Recommendations:

1) Continue fo provide the tvpes of PPE that will protect the affected emplovee from the
chemicals as identified i the hazard assessment shown in Table F-1 and Attachment H-
4.1 Nitnle, neoprene or rubber gloves offer an excellent degradation rating for the
solvenis mentioned. Rubber gloves. however, afford poor degradation ratings for oils.
Table F-1 or Attachment H-5.1 serves as the OSHA-required workplace hazard
assessment. Ensure that personnel receive documenied information and traiming
regarding operations necessitating the use of PPE.

2) Ensure all personnel have recerved Hazard Communication Traming. Ensure that
personnel are aware of the company’s written hazard communication program which at
least describes labeling and other forms of waming, matenal safetv data sheets, and
emplovee information and traiming.  Ensure that all chemical products are entered mto the
MSDS Pro: database and that perconnel are aware that MSDSs are readily accessible
through this database Ensuare that all employees receive training on the hazardous
chemicals 1n their work area at the time of therr matial assignmeni. and whenever a
change in chemicals or processes is miroduced.

GEFC 23-37 vy 2003 Paps B4 of11= B4
Demviors v=miors are osalets
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c) Exposure Monitoring: Momitonng is not required based on the frequency and
duration of the operation.

CancerMutation/Reproduction Hazards:

No substances listed by the ACGIH as suspected carcinogens and by the TARC as
carcinogens, probable carcinogens or possible carcinogens (with the exception of mixed
mineral oil) were identified as being used in this code  Untreated and mildly treated mineral
oil 1s listed by the TARC as a carcinogen

Personal Protective Equipment :

A PPE Checklist 1s presenfed as Attachment H-5.1. This checklist is o be reviewed with
personnel and posted in the work area. Documentation that personnel recetved fhas
information must be kept on file.

Medical Surveillance Becommendations:

Based on anficipated exposures and corresponding regulatory requirements, there are no
workers or work activities that wamant parficipation m medical surveillance programs that
include respiratory protection. heanng conservation radiation moniforing. of biological

GSFC 23-37 iay 2003 Fape B5 of 122 ]
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Attachment H-5.1

October 2009

Personal Protective Equipment Checklist

Code: 347
Building: 5

Process Area: Mechanical Inspection Group

Date: 12/15/03

Supervisor: George Berholdt
Telephone: 6-3064
Industrial Hygiene: THO
Telephone: 6-6669

PPE Key
Exe and Hearing Clothing and Hand Protection Respiratory Protection
Protection
a. Safety plasses or a. Type coveralls a. Disposable face mask
goggles b. Cloth coveralls b. Half face APR*
b. Chemical splash c. Long sleeve shirt respirator
goggles d. Iype hood c. Full-tace APK
c. Non-ventilated goggles | e. Cloth hood respirator
d. Face shield f Leather jacket or vest d. Hood
e. Welding goggles g Chemical resistant apron e. Helmet
f Welding helmet h. Chemical resistant boots f Powered APE
g. Single hearing 1 Chemical resistant gloves respirator
protection (plugs or muffs) | (specify) o Supplied-air respirator
h Double hearing 3. Temperature resistant gloves h SCBA**
protection (both) k. Barrer creams 1 Cartnidge type
i Other (specify)
1. Other
* Air Purifving Fespirator
*# Self Contained Breathing
Apparatus
PPE Recommendations
Operation | Bldg Room Eve & Clothing | Minimum Comments
Hearing & Hand Respiratory
Protection | Protection | Protection
Cleanmng parts 5 ED54 HWone L Mone Nitnle'mbber neoprene
20VES
Non- 5 E014F bord 1 Mone Ea{:e shield or zoggles
destructive where splashing may
testing oCCur
Hitnle'abberneoprens
gloves (neoprens for
acetons)
GSFC 23-57 (May 2003) Page 85 of 124 86
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Section 6

Process Area: Design Group
Location: Buiiding 5, Room C235

Darte of Survey: October 28. December 15, 2003

Process Area Descripton:

Seven civil servants and one contract emplovee perform engineenng and administrative
functions at computer workstations. Personnel provide conceptoal and detailed mechamical
desipn support for the development of flight svstems and ground support equipment.
Personnel develop designs using computer assisted designing software for designing in both
2-D and 3-D formats. which have concurrent enmineering links to computer-aided
manufactunng and engineering applications. All eight mdividuals of this group work a
nommal 8-hour shiff The room had been designed as a mamframe room but was renovated as
an office area so that the lichts are controlled by motion sensors.

Work Tasks:
A summary of major operations of concemn to Industnial Hygiene and the ir potential hazards
15 presented below as Table H-6.1:

Tahle H-6.1
Building | Room™Name | Work Task Potential #of Frequency/ | Risk
(Equipment) | Health Workers | Duraton Assessment!
Hazards Exposed
5 C2315 Uzinp computer | Repetrhive 8(7GS) 40 hr=frk WA
asmsied moions,
desiFning siatic
PIOETams postures,
ilhmmmation

1. Designing Programs and Testing

a) Observations: Seven civil servants and one coniractor were engaged in designing
parts of mnstruments and other engineernng or admimstrative duties at computer
workstations for 40 hours per week. No ergonomic hazards were observed in relation to

! The Rizk Azzessment Ranking provides a2 momerical mdex of the potential hazard and allows priontiz=tion of
forther monstonng or evaluation. See Appendix 1 for m=tractions on caloulating the Risk Assessment rankings.
0-50 = Review if process changes.
50-104 =Fewnew process every 24-36 months.
100-204 = Collect air samples and review process every 12 months.
200304 = Collect air samples and review process every & months.

300 = =Collect zir zamples and review process every 3 months.
GSEC 1357 {May 2003) Tams 57 25124 g7
Peevinus TRmans are obsal=s
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the office fumiture and no complaints were noted. Overhead light were not within the
occupants control leading to glare on computer screens.

b) Recommendations: Adopt a 70-90° angle between the upper anm and forearm. with an
upper maximum angle of 1357 putting wrists in alipnment with forearms. Work surfaces
should be located so that the arms and shoulders do not have to be lifted to perform the
work  Stretch and perform hand exercises at regular intervals. or change the pattern of
work if possible. Mimnimize glare by adjusting the lighting and positioning lights in front
of the computer screens instead of behind them. Purchase glare screens and choose
screens that filt and have contrast and brightness controls.

Cancer/MutationReproduction Hazards:
No substances listed by the ACGIH as suspected carcinogens and by the IARC as
carcinogens, probable carcinogens or possible carcinogens were identified as being used by

this group.

Perzonal Protective Equipment :
No operations requiring the use of PPE were identified

Based on anticipated exposures and corresponding regulatory requirements. there are no
workers or work activities that warrant participation tn medical surveillance programs that
include respiratory protection. hearing conservation, radiation monitoring. or iological
monitonng.

GSFC 13-57 2003} B oflls
Previous mﬁm obsolets e o
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Section 7

Process Area: Maintenance and Repair Group (includes Maimntenance and Repair,
Cutting Area, and Tool Crib)

Locarion: Repair and Maintenance - Building 5, Room WN032 + all areas with
Code 547 activities;
Cutting Area — Building 5. Room NO50;
Tool Crib — Building 5, Room EQ32

Date of Surwey: October 28, December 22, 2003
Attachment: {H-7.1) PPE Checklist

Process Area Description:

The Mamtenance and Repair Group Leader 15 responsible for Mantech personnel throughout
Code 547 in all of the groups. This section includes exclusively Mantech operations m the
Maintenance and Repair Group, Cutting Area, and Tool Crib. Maintenance and Repair
operations are performed in all areas throughout Code 547 by four Mantech emplovees who
have their base shop in Bldg 5, BEm N032. Emplovees are primarily engaged in the repair,
installation, maintenance and excess of machines. The Cutting Area is occupied by two
Mantech employees and the Tool Crib is operated by one Mantech emploves.

Worl: Tasks:
A summary of major operations of concern to Industrial Hygiene and their potent ial hazards
15 presented below as Table H-7.1:

Tahle H-7.1
Building | RoomName | Work Task Potential | # of Frequency/ | Risk
(Equipment) | Health Workers | Duration Assessment?

Hazards Exposed

5 Throughout In=talhng, Onls, poise, 4 (0 GE) Dailv/6 hrs 210
Code 547 Shops | repamng. fiving
WA, particlas,
BXCesSIng heawy
machines objects,
falling
ohjects

! The Rizk Assessment Fankmng provides a2 numencal mdex of the potential hazard and allows prionifization of
further momitoring or evaluation. See Appendix 1 for mmstructions on caleulating the Risk Assessment rankings.
0-50 = Review 1f process changes.
50-105 =Review process every 24-36 months.
100-205 = Collect air samples and review process every 12 months.
200-305 =Collect air samples and review process every § momnths.

300 - =Collect air samples and review process every 3 momnths.
GSFC 2357 MMy 2003) Dage 80 05124 %9
Erevims versions are absalstz
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5 NG32 Operating Flying metal 400 GS) Draily30 NA
machimes, particles, munites
snndmmg. zanding | noise
5 No32 Parts cleaning Varsol TPA 40 G5 Weekly'15 8
and chemical use | solvents and mum.
oals
3 NO50 Operating shear, | Flying metal 2 0GE) Daby /30 M/A
SEWS particles. mntes
noise
3 EQ32 Distmbutmg Heavy 110 GS) Diaily' 8 o= NiA
supplies. ohjects
equipment, fmds

1. Installing Repairing, Maintaining, Excessing Machine:
a) Observations:

1) Four contractors install, repair. maintain and excess machines and equipment
throughout Code 547 areas on a daily basis for up fo 6 hours. Machines include those
listed in other group sectiors such as milling machines, lathes. press brakes. presses,
saws, grinders, etc. and maintenance includes adding and changing fluids. Perzonnel may
be exposed to instantaneous sound levels exceeding 85 dBA, the level at which heaning
protection must be worn, during the installation and maintenance of equipment. Sound
levels of various machines are referenced in sound level surveys of other shop sections.
Personnel stated that hearing protection 15 worn near machines.

2y Confracting personnel exposed to hazardous chemicals including oils, lubricants, and
cleaners received hazard communication training and PPE training by Mantech upon
mnitial emplovment and every three vears thereafier. Required PPE includes safefy
glasses and steeltoed shoes. Other PPE such as hearing protection and nitrile gloves was
available for personnel use. A Big Joe Deka PDC 25-130 sp% 90311 Lfi truck and a
Ruger crane model 55 were available to assist in receiving. fransporting and mstalling

equipment.
b} Recommendafions:

1) In accordance with the NASA Heanng Conservation Folicy (NPG 1820.1), personnel
must wear heaning protection during the operation of machines and other equipment
producing sound levels in excess of 85 dBA, regardless of duration. Ensure that
machines producing sound levels in excess of 85 dBA are labeled “Hazardous Noise —
Wear Hearing Protection When Operating Machinery ™. 5ound level survey results are
shown i Table H-3 3 and H-4 3.

2y Continue to wear proper PPE and provide training on hazardous chemicals and PPE.

Maintain or post the PPE Hazard Assessment Checklist provided as Atfachment H-7.1.
Ensure that personnel use proper lifting technigues when manually lifting heavy

GSFC 1357 uay 2003) Page M0 014 %)
Previous vermions are obsolers
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equipment. Ensure that cranes are inspected regularly and that personnel receive lift
truck training.

¢) Exposure Monitoring: No further air or noise monitoring is warranted based on the
nature and duration of operations. Similar exposure group monitoring 15 covered under
ofher group sections.

2. Operating Machines
a) Observations:

1) Four contractors operate various machines in their shop in Room N032 on an as
needed basis up to 1 hour per day, but usually much less. Machines observed in the shop
mchuded milling machines (Leblond ECN 585343; Deckel FP1 sn= 36434 ECN 181839;
Jet sn## 188153B; Emco Maximat Super I 009866 THUH), punch press (Hill Acme), lathe
(Eaton Dwn-Torg so# 2738). grinders (Hammeond sn# 640 Delta sn® CEO783). buffer
(Baldor si G8-165-60), and sander (MSD =ns 006). Machines appeared to be properly
guarded with the exception of the punch press. This machine 15 operated rarely. an
estimated once per year.

2) A sound level survey conducted for similar equipment in other group areas as a part of
this survey indicated that instantaneous sound levels during the operation of equipment
exceeded 85 dBA the level at which heanng protection nmst be worn. Emplovyess stated
they would wear hearing protection around machines, The results of the current sound
level survey are presenfed in Tables H-3.3 and H-4.3. The results of past dosimetry and
sound level measurements are kept with this Baseline Survey Report in the Industrial
Hygiene Office (THO). No personnel required to be enrolled in a Hearing Conservation
Program were identified.

3) Required PPE includes safety glasses and steebtoed shoes. Other PPE such as hearing
protection and nitrile gloves were available for personnel use. Documentation of training
on the proper use of PPE was maintained through a Mantech database system.

b) Recommendaiions: In accordance with the NASA Hearing Conservation Policy (NPG
1820.1). personnel must wear hearing protection during the operation of machines and
other equipment producing sound levels in excess of 85 dBA. regardless of duration
Ensure that these machines are labeled “Hazardous Noise — Wear Heaning Protection
When Operating Machinery”™. Continue fo wear safefy glasses and steeltoed shoes as
PPE. Maintain or post the PPE Hazard Assessment Checklist provided as Attachment H-
7.1. and continue to ensure that documented hazard communication and PPE fraining 1s
provided. Consider taking the Hill Acme punch press out of service since it 1s rarely
operated.

GEFC 13-57 Mvay 2003 Page Al of 124 91
Previms versions are obsolsts
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c) Exposure Meoniforing: No further air or noise monitoring is warmranted based on the
nature and duration of operations. Similar exposure group monitoring is covered under
other group sections.

3. Parrs Cleaning

a) Observations:

1) Four contractors reportedly clean parts on a weekly basis for 15 mimates using a Clam
Cleaner enc losed parts washing tank in conjunction with a water-based soap. Skin
contact and airbome exposure to these chemicals is expected to be mintmal N-Dex
nifrile exam gloves were available for use but generally PPE was not wom during this
operation Mantech maintained traming records concerning PPE and hazard
commumcation in a database system MSDSs are maintammed in the work area as well as
1 the MSDS Pro daiabase. but personnel were unaware if MSDS Pro database mncluded
the chemuicals used by this group. Goggles were reporiedly not wom when handling the
bowl cleaner containing acids.

2) Hazardouws chemical containing products were properly stored m flammable hiquid
storage cabinets with an inventory list posted on the door.  Chemicals included
Benzomatic propane, Benromatic MAPP gas, Kluber Lube isoflex NBU1S grease,
Precision EP2 grease, aerohvdraulic HBF Mobil, Mobil Vactra 2. #4. 56, Dextron
Hydraplic Fluid, Mobil 30W-20W DTE #24, #£25. £206, Hydraulic Jack Oil. Air Lube
10W/NE. Super Duty SAE 10W. 704 Diffision Pump Oil Aber Ipsen Mobil Super
Cylinder Oil. Sprizon Belt Dressing Druomymond Remedy Coil and Fan Cleaner,
Coastline Cutting and Tappmg Oil. Zep Dnll Chill Cutting Q1. CRC 2-25 Lubncant,
Oatey PVC Cement. Marsh Plastic Pipe Cleaner. Marsh PVC Pomer. Other chemicals in
the area mcloded 1171 Brother Sam Bowl Cleaner contaiming hvdrofluoric and phosphoric
acid, Blaser Swisshube 2000CT containing mineral oil, Cool Tool, Toolmates Safety
Solvent HD containing trichloroethvlene, and a water-based powder soap for nse with the
Clam Cleaner parts washer. The Mantech Group Leader provided documentation that
hazard communication and PPE tramming were provided.

b) Recommendations:

1) Wear chemical splash poggles when handling bow] cleaner containing hydrofluoric
and phosphoric acid. Confinue to ensure that documented training hazard communication
and PPE is provided and that the types of PPE that will protect the affected emplovees
from cleaning solvents as identified m the hazard assessment shown m Aftachment H-7.1
are provided. Niirile, neoprene or mibber gloves offer an excellent degradation rating for
the solvents mentioned.

2) Ensure that personnel are aware of the company’s written hazard commmumication
program which at least describes labeling and other forms of waming material safety
data sheets. and emplovee mmformation and framing. Ensure that each contamer of

hazardous chemicals in the workplace 1s labeled with 1fs identity and appropnate hazard

GSEC 13-37 (hay 2003) Page 91 of124 g2
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warnings. Ensure that personnel are aware that all MSDSs are readily accessible through
the MSDS Pro database. primanly admimstered by the Plating Group. Ensure that all
employees receive traimng on the hazardous chemicals in their work area at the time of
their mitial assignment. and whenever a change in chemuicals or processes 15 inivoduced.

c) Exposure Monitoring: Monitoring is not required based on the nature, frequency and
duration of the operation.

4. Operating Shear, Saws
a) Observaiions:

1) Two coniractors operate the shear, saws and crane in Room N03( on an as needed
basis up to 1 hour per day. Machines observed in this room inchided a Cincinnati 2508
sn# 31383 shear, DoAl 2613-3 vertical saw s 128-61223, Marvel senies 81 s
E470011 ECN 1519972 vertical saw, Marvel series 25 so# F-18325-W ECN 214162 saw,
and a crane mode] S2TR-510. Machines appeared to be properiy guarded.

2) A sound level survey condocted for similar equipment in other group areas as a part of
this survey indicated that instantaneous sound levels duning the operation of equipment
exceeded 85 dBA, the level at which heaning protection must be worn. Fmployees stated
they would wear hearing protection around machines. The results of the current sound
level survey are presenfed in Tables H-3.2 and H-4 2. The resulis of past dosimetry and
sound level measurements are kept with this Baseline Survey Report in the Industrial
Hvgene Office (THO). No personnel required to be enrolled in a Heaning Conservation
Program were identified.

3) Required PPE includes safety plasses and steeltoed shoes. Other PPE such as heaning
proteciion and nitmile gloves were available for personnel use. Documentation of traming
on the proper use of PPE was maintained through a Mantech database system.

B) Recommendations: In accordance with the NASA Hearing Conservation Policy (NPG
1820.1), personnel must wear hearing protection during the operaiion of machines and
other equipment prodocing sound levels in excess of 85 dBA. regardless of duration
Ensure that these machmes are labeled “Hazardous Noise — Wear Hearing Protection
When Operating Machinery”. Continue to wear safety glasses and steeltoed shoes as
PPE. Maintain or post the PPE Hazard Assessment Checklist provided as Attachment H-
/1. Contmue to ensure that documenied hazard commumcation and PPE traimmg 15
provided.

c) Exposire Monitoring- No further air or noise monitoring is warranted based on the
nature of operations.

5. Disaibuting Supplies and Equipment

a) Observations: One Mantech employee operates the Tool Cnb as Room E032 for
Code 347 operations approxamately eight howrs per day. The emplovee controls tooling.
GSFC 1357 (May 2003) Tam= 03 o 104 53
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distnbutes dnlls, taps and other equipment. He distributes some light chemicals
mnchuding acetone and cutting fluids. The Tool Crb also contains PPE such as heanng
protection. glasses. and dust masks. An MSDS book is maintained at the Tool Crob for
Repair and Maintenance Group chenncals. Confracting personnel exposed to hazardous
chemicals mcluding oils. lubnicants, and cleaners received hazard commmnication
training and PPE tramming by Mantech upon initial emplovment and every three years
thereafter.

b) Recommendations: Confinue to provide PPE to personnel and confinpe fo maintain a
hard copy of all MSDSs for hazardons chemicals used by Code 347 Mantech personnel.
No PPE is required for the emplovee at the Tool Crib. Follow proper lifting technique

when manually lifting heavy equipment.

c) Exposure Monitoring: No air or noise monitoring is warranied based on the nature of
the operation

CancerMutation Reproduction Hazards :
No substances listed by the ACGIH as suspected carcinogens and by the TARC as

carcmogens, probable carcinogens or possible carcinogens (with the exception of products
containing mmeral oil) were identified as being used in this code. Unireated and mildly
treated mineral ol is listed by the TARC as a carcinogen.  Ethyl alcohol 15 among chenrical
substances contained in a Department of Navy Occupational Chenncal Reproductive and
Developmental Hazard List as substances known to cause reproductive or developmental
toxicity in mimans, or known to cause reproductive or developmental toxicity in animals by
mechanisms of action directly applicable to humans.

Personal Protective Equipment :

A PPE Checklist 1s presented as Attachment H-7.1. This checklist is to be reviewed with
personnel and posted in the work area  Documentation that personnel received this
mformation must be kept on file.

Medical Surveillance Eecommendations :

Based on anticipated exposures and comresponding regulatory requirements, there are no
workers or work activities that warrant parficipation in medical survetllance programs that
inchude respiratory protection. heanng conservation radiation monitoring, or biological
momtornng.

GEFC 1337 My 2007) Br==4 i1 o4
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Attachment H-7.1
Personal Protective Equipment Checklist
Code: 547 Supervisor: Marvin Kanfman
Building: 5 Telephone: 6-6271
Process Area: Maintenance and Repair Group | Industrial Hygiene: [HO
Date: 12/22/03 Telephone: 6-6669
PPE Key
Eve and Hearing Clothing and Hand Protection Respiratory Protection
Protection )
a. Safety plasses or a. Type coveralls a. Disposable face mask
goggles b. Cloth coveralls b. Half face APR*
b. Chemical splash c. Long sleeve shirt respirator
goggles d. Type hood c. Full-face APR
c. Non-ventilated goggles | e. Cloth hood respirator
d. Face slueld f Leather jacket or vest d. Hood
e. Welding goggles g. Chemical resistant apron e. Helmet
f Welding helmet h. Chemucal resistant boots f Powered APR
g. Single hearing 1 Chemical resistant gloves respirator
protection (plugs or muffs) | (specify) g Supplied-air respirator
h Double hearing j. Temperature resistant gloves h SCBA**
protection (both) k. Barrier creams L Cartndge type
1, Other (specify)
j. Other
* Air Purifying Respirator
** Self Contained Breathing
B Apparatus
PPE Recommendations
Operation | Bldg Room Eve & Clothing | Minimum Comments
Hearing & Hand Respiratory
| Protection | Protecrion | Protection
Installing, 5 Throughout aLE None Hone Safety glasses, hearing
repauing. Code 547 protection, and steel-
maIntaining toed shoes required.
machmes
Cperating 5 NO32 nLLE Hone Mone Safety glasses, heanng
machines protection, and steel-
toed shoes required.
Part: cleanmng 5 N032 bord 1 MNone Face shield or goggles
where splashing may
=144 11
Hitnile'mabbar/neoprens
gloves (neoprens for
acetone)
GEFC 13-57 (May 2003 Dage 95 of 124 05
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Cperating 3 WO50 a,LE None Mone Safety glasses, heaning
shear and saws protection, and steel-
toed thoes required
GSFC 13-57 (May 2003) Page 06 of | 24 96
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Section 8

Process Area: Compaosites Lab and Rapid Prototyping Group

Location: Building 5A_ Rooms 020, 020A-D, 010
Building 5. Rooms E052 E048. EO48A

Date of Survey: October 28. December 22_ 2003

Attachment: (H-8.1) PPE Checklist

Process Area Description:

The Composites Lab and Rapid Prototyping Group consists of the Building 54 Rm 020
Main Room, Fm 0204 Composites Lab, Rm (020B Lawup Room. Em 020C Autoclave
Room and 010 Offices, employving two civil servants and four contractors. This group is
pnmarnly engaged mn the prodoction of prototfypes from composite matenials including carbon
fiber board. It performs and direct studies, develops component hardware, and provides a
base of expertise in advanced composite materials processing techmiques. Foom 005 of
Building 5A formerly contained operations. but now contains activifies of Code 442. The
Composites Lab and Rapid Prototyping Group also inchudes the Model Shop located in
Building 5. Rms F032 F048 and E048A The Model Shop plans and constructs models by
request from all sources, wiilizing varions machines for fabncating alumuimm. plexiglass,
acrylic and wooden matenial Two civil servants carry out operations in the Model Shop.

Work Tasks:
A summary of major operations of concem to Industnal Hygiene and their potential hazards
1s presented below as Table H-8.1:

Table HS8.1

October 2009

Building

Room/™Name

Work Task
(Equipment)

Potential
Health
Hazards

Zof
Workers
Exposed

Frequency/
Duration

Risk
Assessment’

020 BMain Shop

Dheassemblings
tools, storing,

Flring metal
particles, noise

& (2 G5)

Diaaly 1 b

Frepannz
surface

SA 020 Usinz mold Isopropyl 6 (2 G5) 2xiweek/] 16

! The Rizk Azzessment Eznking provides 2 oumerical mdex of the potential karard and allows pnomtization of
forther monpttoring or evzluaton See Appendrs 1 for instroctions on caleulatng the Fizk Assessment rankings.
0-50 = Review if process changes.
50-106 = Review process every 24-36 months.
100-206 = Collect air zamples and review process every 12 months.
200306 = Collect air zamples and review process every 6 months_
300 + =Collect axr samples and review process every 3 momihs_

GEFC 13-57 (viay 2003}
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releaze zleohol n- hour
butanol vapor
34 00 Priming Stromtimm 6 (2 G5) Iz‘month/5- 40
chromate 3 munmtes
MEE
54 00 Bonding and Epoxy resin, 6 (2 GS) Weekly/15 16
Adbezive acrviated min.
mixing epoxies,
toloens
dilsocyanate,
2athyl 1 3-
hexznedinl
bizphenal
diglyerdylether
resin. sibicates
54 020 Uszing chemacalz | Acetone. 62 G5) Daly/15 min 16
m cleammg, propanol,
stampine ete. ghreol ether
34 0104 Cutting carbon Carbon fiber, 1(0G5) | Daly2-6 140
Compaosites fiber board noise boars
Lsb/Router
Room
5A 020B Lay-up Laving up Sharp objects. 6(2G5) | 2x'week/Ehr= 32
Room materials epoxIes,
acetone, [PA
54 020C Operanng Hitrogen pas 6 (2 G5) 1-2uiwk/4 5 80
Auntoclzve autoclave b=
Room
3A 010 Oifice Plapming Improper body 2G5 Dianly & bours NA
admmistratre positiomng
5 E052 Model Plannins and Improper body 2 2G5) Dianly/4 has NA
Shop Aszemblins zngles,
Medels positlonIng
3 E052 Bonding Epoxy resins. 22 G5) Weekly/1 hr 16
acrvlated
epoEles.
solvents
5 E052_EO048 Operanng Flving 22 G5) | Monthly/B hrs 25
Model Shop mulbkng particies, polse
machines_lathes
3 E052, E048, Rough cutiimg, Fhang 22 G5) Weekly 8 br 36
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a) Observations: Two civil servant employees and up to four contractors are mvolved
various operations o the Mam Room of Bmlding 5A As the main room 1f serves as a
staging and storage area where parts are inspected. stored, assembled. disassembled and
prepared for cuifing, fabrication and pamfting. Preparation in this paragraph 1s hoited to
roughing up/scoich bnting composite laminate surfaces once per week for 5-10 minutes
in preparaiion for priming or an epoxy coating. Personne] perform these vanous
functions on a daily basis for up to 6 hours. Small to large assemblies formerly
conducted by Code 547 m the High Bay Room 005 may also now be performed m the
Main Room 020. Requred PPE inclodes safety glasses. Other PPE such as heanng
proiection, mifrile gloves, finll-face respirators, half face respirators, and disposable
respirators were available for personnel use. A workplace hazard assessment
documenting the operations necessitating the use of PPE was not available and any
iraining for affected personnel was not documented, although signs indicating requured
safetv glasses were posted. A pnmary evewash meeting ANSI standards was present

b) Recommendations. Continue to wear safety glasses and steel toed shoes as PPE.
Maintain or post the PPE Hazard Assessment Checklist provided as Attachment H-8.1
and ensure that employee traming regarding PPE is docomented. Continue fo inspect and
flush the evewash weekly and document the mspections.

c) Exposure Menitoring: Based on the nature of operations. air and noise monitoring
was not warranted.

2. Using Mold Release

a) Observations: Two civil servant employees apply spray mold releasing agent to tools
so that tools and paris are released from tools and do not stick together. Personnel apply
4 or 5 coats. lasting fifteen mimutes each Mold releasing products include Frekote 44-
NC contaming dibutvl ether, Airtech Release-All 18 contaming isopropyl alcohol and
butanol Asrtech Release-All 19 and Airtech Safelease 201, The MSDS for the latter was
not accessible through the MSDS Pro System  Generally. Mantech maintamned records of
hazard commmmnication and PPE training for its employees, but such records were not
available for civil servants. Personnel wore required safety glasses and other forms of
PPE such as hearing protection. nitrile gloves. full-face respirators. half face respirators,
and disposable respirators were available for personnel nse. Personnel stated they would
wear respirators if needed. Personnel use mold release approximately two times per
week for one hour. A workplace hazard assessment documenting the operations
necessitating the use of PPE was not available and any training for affected personnel
was not documented, although signs indicating required safetv glasses were posted. Aur
monitoring results obtained in April 2001 for dibutyl ether contained in Frekote 44-NC
mdicated concentratiors below the limit of quantitation and well below applicable
exposure himats. These results are kept with this Baseline Survey Report in the THO.

b) Recommendations:
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1) Maintain or post the PPE Hazard Assessment Checklist provided as Attachment H8. 1
andd ensure that employee training regarding PPE 1s documented Continue to provide the
tvpes of PPE that will protect the affected emplovees from the chemicals identified in the
hazard assessment shown in Aftachment H-8 1. MNeoprene or rubber gloves offer an
excellent degradation rating for the solvents menfioned. Niftrile gloves offer an excellent
degradation rating for all of the solvents mentioned except for acetone. for which niinile
15 not recommended. Chemical splash goggles are recommended where spray hazards
are present.

2) Ensure that all MSDSs are entered into the MSDS Pro database. FEnsure all personnel
receive Hazard Commmmication Training Fnsure that personnel are aware of the written
hazard commumication program which at least describes labeling and other forms of
waming material safetv data sheets. and emplovee information and training  Continoe to
ensure that each container of hazardous chemicals in the workplace is labeled with ifs
idennity and appropriate hazard warmings. Fnsure that personnel are aware that all
MSDSs are readily accessible through the MSDS Pro database, primarnly administered by
the Plating Group. Ensure all emplovees receive traimng npon mifial assignment on the
hazardous chemicals in their work area at the time of their initial assipnment, and
whenever a change in chemicals or processes 1s introduced.

c) Exposure Monitoring: Turther momtoning is not required based on the nature.
frequency and duration of the operation.

3. Priming
a) Observations:

1) Two civil servant emplovees and potentially up to four contractors apply Cytec BR
127 Corrosion Inhibiting Primer to composite parts approximately 3 imes per month for
3-30 mnutes each iime. This product contains 59.1-73.0% methyi ethyl keione. 1.2-

1 8% strontinm chromate. 17 6-18 4% 2-ethoxyethanol and less than 1% of methanol and
formaldelryde. This product is a Class I flammable iquid. Due to the very low ACGIH
ceiling limit of 0.1 mg/nr and TLV of 0.5 ug/nT of strontium chromate. air sampling was
conducted 8 October 2002. The duration of the operation was short so that the sampling
performed was conducted for only 18 mumutes. The sampling results were less than the
quantitation limit of 0.034 mg mf. A copy of past monitoring resulis is kept with tus
Baseline Sarvey in the THO. Although the samphng resulis were less than the ceiling
bimit. follow-up samphing was recommended in the previous report when spraying for a
longer duration. With regard to other chemiicals in the pamt. MFEK has an ACGIH shori-
term exposure limit (STEL) of 300 ppm and TL'V of 200 ppm. 2-ethoxyethanol has an
ACGIH TLV of 5 ppm and a skin designation This primer presents rnisk as a
carcinogenic and reproductive hazard.  Asr monitoring results obtained m Apnl 2001 fr
methyl ethvl ketone mdicated concentrations well below the TL'V. These results are kept
with this Baseline Survey Report in the THO.
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2} Although Mantech maintained records of hazard commmmication and PPE training for
its employees. no such records were available for civil servants. Personnel wore
required safetv glasses and other forms of PPE such as heanmg protection. nitnle gloves.
full-face 3M 7381 respirators. half face North 76008A respirators. and disposable
respirators were available for personnel use. Personnel stated that they wear respirators
durng pnming but are not enrolled in a respiratory protection program. A workplace
hazard assessment documenting the operations necessitating the use of PPE was not
available.

3) The exhaust hood in which this operation is conducted was found to be in compliance
with its annual mspection and appeared to be adequate for this operation. The velocity of
the air at a pomt 127 from the face of the hood measured 87 feet per minute (fpm) duenng
the June 2003 LEV evaluation

4) An 85% naphtha-based silicone primer was also observed listed m MSDS Pro.
b) Recommendaiions:

1) Though past air sampling yielded a result for strontimm chromate less than the
quantitation hmit followup momitormg dunng pnming for a longer duration 15
recommended to gather sufficient information about emplovee exposure. In addition to
strontinm chromate as a lung carcmogen with a very low allowable exposure limit, 2-
eihoxyethanol 15 a reproductive toxin witha low allowable bt and should also be
sampled. Please contact the THO at extension 6-6669 a few davs before operations
mvolving the use of strontium chromate for more than 30 mimutes are planned.

2) Continue to ensure that the exhanst hood 1s evahnted according to its anmmally
scheduled inspection

3) Ensure that this primer as a Class I flammiable liquid is properly stored m the
flammmable liquid storage cabinet and that there are no spark-producing equupment present
dunng spraving operafions. FEnsure spraving equipment 1s properly bonded and
groumded.

4) Ensure that appropniate precautions are taken to hmit skin contact to this material 2-
ethoxvethanol 15 designated with a slan notation by ACGIH becanse absorption through
the skin mmcous membranes and eves. either bv contact with vapors or direct skin
contact can present a significant commbuotion fo the overall exposure. Hexavalent
chromium and methyl ethyl ketone are also known for their immtant effects.
Fommaldehvde cames the desionafion as a sensifizer.

3) Prowvide the types of PPE that will protect the affected employees from the chemicals
idennfied in the hazard assessment shown in Attachment H 81 Appropniate PPE m the
form of gloves. aprons. long sleeves and panis mmst be worn. Chenmucal splash goggles
are recommended where overspray could come into contact with the eves. . Lammnated
film gloves offer an excellent degradation rating and natural rubber and PVA gloves offer
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a fair degradation rating for methyl ethyl ketone. PVA gloves are not recommended for
2-ethoxvethanol or formaldehyde. Natural rubber gloves offer an excellent degradation
ratmg for the solvents mentioned. Mitrile gloves offer an excellent degradation rating for
all of the solvents mentioned except for acetone, for which nitrile is not recommended.
Maintain or post the PPE Hazard Assessment Checklist provided as Attachment FF8.1
and ensure that emplovee training regarding PPE is documented

6) Respiratory protection is notf recommended at levels below allowable limits. but may
be wom for added protecion. Personnel wearing respirators mmst be enrolled in the
Respiratory Protection Program. Prior to using respirators, personnel must receive
medical clearance, respiratory profection traiming and fit-festing. and cartnidges must be
appropriately selected to protect against the hazards presented by this product.

7y Food. beverages. tobacco or cosmefics should not be used or consumed when primer
is in use. Wash hands and face before eating. drinking and smoking and shower
following the workshift Work clothes should be kept separately from street clothes and
should not be taken home where they could expose family members to chemicals
suspected of causing cancer. Work clothes should be laundered fo llowing the workshift.

8) Epsure all personnel recerve hazard commumication training  Fnsuore that personnel
are aware of the written hazard commmnication program which at least describes labeling
and other forms of waming, material safety data sheets. and emplovee information and
training. Fnsure that all emplovees receive training upon initial assignment on the
hazardous chemicals in their work area at the time of their initial assignment. and
whenever a change in chemicals or processes 15 miroduced. Maintain docomentation that
this tramning was provided. Contiue to ensure that each container of hazardous
chemicals m the workplace 15 labeled with 1fs identity and appropniate hazard wammngs.
Fnsure that personnel are aware that all MSDSs are readily accessible through the MSDS
Pro database, pnmarily admimistered by the Plating Group.

c) Exposure Monitoring. Follow-up air monitonng is warranted to ensure that
exposures fo strontivm chromate and 2-ethoxvethanol are less than the allowable limits.

4. Bonding and Adhesive Mixing
a) Observations:

1) Epoxy systems for bonding aluninum honeycomb core to carbon composite face
sheets or board are mixed. used and stored in a freezer in Building 5A Room 020
Normally two civil servants and up to four contractors may use epoxy systems on an
mfermittent, weekly basis. Epoxy systems generally include epoxy resins. hardeners and
catalvsts containing epoxy resins. acrylated epoxies and polyvamines. Some bonding
agents actually observed mchude Conap Conathane FN-11 containing 2-ethyl1.3
hexanediol Miller Stephenson Epon Resin 815 containing epoxy resin and n-butyl
glyveidyl ether. MS Epi-Cuore 3140 Curing Agent containing polyamides and
tnethvlenstetramine. and Hysol 9302 containing bisphenol. epoxy resins. Other bonding
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agents listed m MSDS Pro included Epibond 1210 contaimming fatty acids, silicates and
bisphenol diglycidylether resin. Epocast containing antimony oxide and phenol 3M 77
Spray Adhesive confaining n-hexane and cyclohexane, and Conap EN-4 containing 2 4
toloene diisocyanate. Not all epoxy systems observed in the storage cabinets. for
example Miller Siephenson Epon Resin 815 and EptCure 3140, had comresponding
MSDSs entered into MSDS Pro. Air monitonng resulis obfained in 2001 for
epichlorohydrin and acryloniirile indicated concenirations below the limit of quantitafion.
These results are kept wiih this Baseline Survey Report i the THO.

2} Personnel wore required safety glasses and other forms of PPE such as heanng
protection. mitrile gloves, fisll face respirators. half face respirators. and disposable

respirators were available for personnel use. A worlplace hazard assessment

documenting the operations necessitating the use of PPE was not available. Althongh
Mantech mamtained records of hazard commumication and PPE tramning for its

employees. no such records were available for cvil servants.
b) Recommendariions:

1} Epoxv resins and hardeners present a hazard primanly as slan irmitants. Airbome
exposimes 10 epoxy resins. acrvlated epoxies. and polvamines are expected 1o be well
below permissible exposure limits. To protect skin. chemical impermeable gloves should
be provided For the hmited frequency and duration in which epoxies are handled, the
nitrile gloves should afford protection before breaktlwough occurs. Butyl rubber gloves
are reconmmended for hardeners. The workplace hazard assessment. identifving
operations requirning the nse of PPE and the type of PPE required 1s provided as
Attachment H-8.1. Maintam PPE that is in good condition and store it in a sanitary
MATNET.

2y Ensure that MSDSs for all chemical containing products are entered into MSDS Pro.
Ensure all personnel have recerved hazard comnmmication traimng.  Ensure that all
emplovees recerve training upon mitial assignment on the hazardous chenmicals in their
work area at the time of their initial assignment, and whenever a change in chemicals or
processes 15 introduced. Maintain documentation that this traming was provided.

c) Exposure Monitoring: Due to the nature of epoxies and the frequency and duration i
which epoxies are mixed or used, air monitoning for epoxy resins, acrylated epoxies, and
polyvamines was not wammanted.

5. Miscellaneous Use of Chemicals, Cleaning. Stamping

a) Observations: Acetone, 2-propanol. denatured alcohol. ethyl alcohol. hexane, toluene
and Ideal RS-1 black ink were observed stored in the chemical safety cabmets. These
chemicals are used for cleaning parts and stamping parts. The black ink confains ghvcol
ether. These operations are performed on an estimated daily basis for 15 mimites. Air
monitoring resulis obtained in 2001 for stoddard solvent and 1.2 4-tmmethyl benzene
contamed m Varsol mmdicated concenfrations below the 8-hour exposure hmmt and himit of
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quantifation respectively. These resulis are kept with this Baseline Survey Report in the
THO. Personnel wore required safety glasses and other forms of PPE such as nitrile
gloves. full-face respirators. half face respirators. and disposable respirators were

available for personnel use. A workplace hazard assessment documenting the operations
necessitating the use of PPE was not available Although Mantech mamntamed records of
hazard communication and PPE training for its employees. no sich records were
available for civil servanis.

B} Recommendations: Airbome exposures o acetfone. 2-propanol and glyveol ether are
expected fo be well below pemmissible exposure inmits. To protect skin chemical
mpermeable gloves should be provided Nitrile gloves are not recommended for
acetone, but may be wommn for the other two chenmnicals. Neoprene or rubber gloves are
recommended for protection against acetone. The workplace hazard assessment.
identifving operations requirmg the use of PPE and the type of PPE required 1s provided
as Attachment H-8.1. Maintamn PPE that 1s in good condition and store it in a sanitary
manner. Fnsure that MSDSs for all chemicalcontaining products are endered info MSDS
Pro. FEnsure all personnel have recetved hazard commmmnication training. Ensure that ail
employees receive raming upon imitial assignment on the hazardous chemicals in their
work area at the tiime of their mitial assipnment  and whenever a change in chemicals or
processes is infrodoced. Maintaim documentation that this training was provided.

c) Exposure Monitoring: DBased on the frequency and duration of use. air monitoring for
these chemicals was not warmmanted.

6. Operating Router to Cut Carbon Fiber Board

a) Observations:

1) Omne confractor in the Bldg 5A Rm 020A Router Room operates the Thermmwood
Router Model 40 equupped wath a HSD ES219 spindle and a Dust Technology, Inc. DT-
50 LEV system mncluding two collection bags. The router is operated to machine carbon
composiie matenials fo given specifications for up to four hours per day. A fypical
material machined 1s Hexcel 954-3/3A carbon fiber impregnated with cyanate resin. A
requesi-based survey of the Router Room mmtiated on 17 September 2003 revealed the
presence of visible carbon dust and the return air grill appeared to be dirty. According to
air velocity measurements faken at thus fime. the air flow was less than that recommended
by the mamifaciurer of the exhanst svstem As a result. recommendations were made fo
improve fhe local exhaust system for the router room. Area air momtoning for carbon
dust and carbon fiber indicated that levels were well below applicable exposure imits.
The air monitoning resulis and report for the request-based survey are kept with this
Baseline Survey at the THO.

) A sound level siwrvey was performed as part of the request-based survey imnitiated on
17 September 2003. Sound levels in the entire Router Room 020A were found to exceed
85 dBA dunng the operation of the Thermwood Router. Sound levels outside Room
020A were below 85 dBA when the door was kept closed The NASA Heanng
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Conservation Policy (NPG 1820 1) requires that personnel wear hearing protection when
employee noise exposure is above 85 dBA. regardless of duration.  The emplo vee wore
hearing protection. The results of past sound level measurements are kept with this
Baseline Survey Report in the Industrial Hygiene Office (THO).

3) Ear plugs. safety glasses and respirators were available for personnel use. A
disposable respirator was not stored i a sanitary location at the fime of the request-based
survey in September. 2003. In addition the operator maintammed a beard. which would
compromise the face to face-piece seal Documentation of training on the proper use of
PPE was maintained through a Mantech database system

bl Recommendations:

1) Numerous recommendations were made concerning the reconfiguration of the exhaust
system as a result of the request-based survev. These incloded: 1) Configuring the
system to minimize the number of elbows, nght angles m particular, in the ductwork 2)
Mimmmzing fotal limear footage of ductwork. 3) Incorporating smooth metal ducts mfo the
system 1n place of flexible tubing, 4) Utilizing ducts with larger diameters such as the
ongmal 107 ducts near the collectors; 5) Elimmating the 107 to 4™ reducer near the bag
collectors; 6) Constructing the doctwork so that the section run above and parallel with
the ceihng nles exiends to the middle of the work area instead of to the far end; 7)
Locating the exhaust hood to within 37 of the spindle tool; 8) Investigating the possibility
of fitting the spindle head with a dust shrond which would enclose the spindle head; 9)
Adjusting the general ventilation system so that it operates under negafive pressure with
respect fo adjacent areas to muinimize carbon dust i other rooms; 10) Checlang to see
that the motor of the LEV system was correcily installed so that the fan blades are
running connter-clockwise: 11) Investigating the possibility of placing the bag collectors
outdoors: 12) Limiting the amount of carbon dust that enters the return air grill and the
zeneral exhaust system to other rooms. possibly by using filters; 13) Procunng N100
respirators to punfy the air of 92 97% of particulates; 14) Ensuning respirators are stored
in a sanitary location such as their onginal sealed bags away from chemical storage areas;
15) Ensuring personnel weanng respirators are included in their company’s respiratory
protection program

2} Ensure that personnel continue to wear heanng protection dunng the operation of the
router producing sound levels in excess of 85 dBA regardless of dumation. Confinue to
wear safefy glasses. Mamiain or post the PPE Hazard Assessment Checklist provided as

Antachment H-8.1. Continme to ensure that documented hazard communication and PPE
raimng is provided.

c) Exposure Monitoring. No fimther air or noise momtoring 15 recommended at this
fime.

7. Layving-up Materials

a) Observations:
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1) Room 020B is a former clean room now used as a lavup oom Two civil servants
and up to four confractors perform cutting, bonding and cleanmmg operations similar to
those already discussed approximately two t:me&pernctkfarﬂhnur‘ in this room.
Personnel 18 razor blades and knives to cut the carbon composite face sheets and use a
heat gun to compress the uncured composite material. An operation performed less
frequently on the order of 2-3 times per month bonding carbon composiie face sheeis to
both sides of the aluminnm honeycomb core panels. In perfforming these steps, epoxv
systems and spray adhesives are used as bonding agents and chemicals such as acetone
and isopropvl alcohol are used fo clean. Cuis were reporied as the greaiest mjurv or
illness risk.

2) Personnel wore requured safety glasses and other forms of PPE such as heanng
protection. nitrile gloves, full-face respirators, half face respirators, and disposable
respirators were available for personnel use. A workplace hazard assessment
documenting the operations necessitating the use of PPE was not available. Although
Mantech maintained records of hazard commmunication and PPE training for its
emplovees. no such records were available for civil servants.

b) Recommendations:

1) Epoxvresins and hardeners present a hazard primanly as skin mmitants. Airborne
exposures io epoxy resins. acrylated epoxies. and polyamines. as well as to acetone and
IPA are expected to be well below permissible exposure limits. To protect skin. chemical
mmpermeable gloves should be provided. For the mitfed frequency and duration m which
epoxies are handled. the nitrile gloves should afford protection before breakthrough
occurs. Butyl mubber gloves are recommended for hardeners. Neoprene gloves are
recommended for acetone. The workplace harard assessment. idenfifving operations
requirmg the use of PPE and the type of PPE required is provided as Attachment H-8.1.
Maintain PPE that is in good condition and store it in a sanitary manner.

2) Ensure that MSDSs for all chemical-contaiming products are enfered mio MSDS Pro.
Ensure all personnel have received hazard commumnication traiming. Ensure that all
emplovees receive training upon mnifial assignment on the hazardous chenncals in their
work area at the time of thewr imitial assignment and whenever a change in chemicals or
processes 15 introduced. Maintain documentation that this training was provided.

c) Exposure Monitoring: No further air monitoring was warranted for this operation
based on the results of past monitoring and the nature and frequency of operations.

8. Using Autoclave to Cure Composite Materials
a) Observarions:

1) The Autoclave Room 020C m Bldg. 3A is a small room containing the autoclave and
is open to the Main Room 020. Composite materials are cured under heat at 350°F and
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pressure at 100 p.si in the autoclave. Compressed nitrogen gas is stored in two 183 ft°
cylinders and liquid nitrogen is stored i two 160 L containers. both located outside of
Building 5A and introduoced mto the autoclave via a closed stainless steel piping svstem.
Two civil servants and one contractor operate the autoclave 1-2 nmes per week for 4-3

howrs.

2y It is unlikely that a catastrophic release or major leak would produce concentrations
oreat enough to generate an oxyvgen-deficient atmosphere. However, given that the
conservative estimate of the combined volumes of Rooms 020 and 020C is 18.000 f°_ a
183 ft cylinder of gas could displace enough oxvgen to reduce the percentage of oxXygen
in the air to 19.1%. Levels lower than 19 5% are considered oxygen deficient and require
evacuaiion This calculafion assumes a worst-case scenano of mstantaneous release of
ihe full contents of the cyhinder with complete muixing, preferential displacement of
oxygen mstead of other gases in ait and no exhaust or air changes. In actuality, this room
may be larger than 18000 fi°. especially if doors to other rooms are open. Also. any
potential gas leak would be diluted by air supplied through the supply air prills. This
reduces the likelihood of an oxygen deficient atmosphere being produced in the event of
2 major of catastrophic release. A catastrophic release of hiquid nitrogen would translate
into a neghgible volume of mitrogen gas and thusly would not significantly affect oxygen
conceniration

b) Recommendations: In the event of a major gas cylinder leak. the room should be
evacuated according to the emergency evacuation plan. The emergency console should
be reached at 211 and efforts such as operating the general exhaust venfilation system
with 100% outside air should be made to bring oxvgen levels to the mininmm of 19.5%
If changes require the use of more toxic gases, contact the THO so that appropniate
precautions to protect emiployees from catastrophic leaks may be taken,

¢} Exposure Monitoring: No further air or noise monitonng was wammanied due to the
nature of the aforementioned harzards.

9. Planning and Assembling Models

al Observations: Two civil servants in the F052 Model Shop perform planning and
admimistrative activities approximately four hours per day. These personnel also perform
assembly activities in addition to those discussed in the following parapraphs. This
paragraph generally inchudes activities that play a major role in building models from the
planning stage to finished product without betng classified as having parficular hazards.
Personnel requesied additional lighting on the northwest walls in E052 and EO48.

Bl Recommendarions: Prowvide. where feasible articulated keyboard travs that
accommodate the kevboard and mouse. Adopt a 70-920° angle between the upper arm and
forearm with an upper maxinmm angle of 135° putting wrists in alicnment with
forearms. Work surfaces should be located so that the arms and shoulders do not have fo
be lifted to perform the work Position the keyboard so that it is between 28-30 inches
above the floor. To allow sufficient knee space if an adjustable kevboard tray is installed
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to the underside of the desk the height fiom the floor to the adjustable kevboard tray
should range from 23-28 inches. Use adjustable chawrs that allow personnel to sit at
comfortable height, angle. and distance from the screen. Stretch and perform hand
exercises at regular intervals, or change the pattern of work if possible. Ensure a
mimimum viewmg distance of 12 mmches and support the monifor so that the top of the
screen 15 at eye level with the screen tilted slightly downward. The enfire viewing plane
should be between 0 and 40 degrees below the honizontal viewing plane. When viewmg
screens with dark backgrounds, use lower lighiing  Dark characters on a light screen are
generally more readable. Fnsure high conirast befween the screen background and the
screen characters. Mimmize glare and choose screens that filf and have contrast and
brighiness controls.

10. Bonding
a) Observaiions:

1) Two civil servanis perform bonding achivities on a weekly basis for one hour.
Bonding may include epoxy systems. spray adhesives. solvent cement or wood glue.
Epoxy systems generally include epoxy resins, hardeners and catalysis contaming epoxy
resins, acrylated epoxies and polyamines. A number of different epoxies were discussed
m process 4 (Bonding and Adhesive Mixing) of this section. along wiih the spray
adhesive. Solvent cement 1s nsed poimarily for acrylics. Mot all epoxy systems observed
in the storage cabinets in Building 5A  for example Miller Stephenson Epon Resin 815
and EpsCure 3140. had comesponding MSDSs enfered into MSDS Pro. Awr monitoring
results obtamed in 2001 for epichlorohydnn and acrvlonifrile indicated concentrations
below the limit of quantitation and below applicable exposure limits. These results are
kept with this Baseline Survey Report in the THO.

21 Personnel wore required safety glasses and other forms of PPE such as hearing
protection. nitrile gloves. and full-face respirators and disposable respirators were
available for personnel use. A workplace hazard assessment documenting the operations
necessitating the use of PPE was not available Although Mantech mamtamed records of

hazard comnmnication and PPE traming for its employees, no such records were
available for civil servants.

b) Recommendations:

1) Epoxy resms and hardeners present a hazard primanily as skin omitants.  Airbome
exposures to epoxy resins, acrylated epoxies. and polvanmines are expected to be well
below permuissible exposure imits. To protect skin. chemical impermeable gloves should
be provided For the hmited frequency and duration m which epoxies are handled. the
nitrile gloves should afford protéction before breakthrough ocowrs. Buiyl rubber gloves
are reconmmended for hardeners. The workplace hazard assessment, identifving
operations requinng the vse of PPE and the tvpe of PPE required is provided as
Aftachment H-8.1. Maintain PPE that is in good condition and store it in a sanitary
MIATITET.

GEFC 23-37 My 2003) Faze I0E af 124 108
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11.

2} Ensure that MSDSs for all chemical containing products are entered into MSDS Pro.
Ensure all persomnel have received hazard comnmmication traimng. Ensare that all
emplovyees recefve iraining upon initial assignment on the hazardous chemicals in their
work area at the time of their timitial assignment. and whenever a change i chenueals or
processes 1s introduced. Maintam documentation that this training was provided.

c) Exposure Monitoring: Due to the nature of epoxies and the frequency and doration in
which epoxies are mixed or used. air monitoring for epoxy resins. acrylated epoxies. and
polvamines was not warranted.

Cleaning

a) Observations- Isopropyl alcohol and other chemicals are used for cleaning parts.
These operations are performed on an estimated daily basis for 15 minutes. Adr
monitoning results for similar operations in the past indicated concentrations below the 8-
hour exposure limit. Personnel wore safety glasses as required. and wore other forms of
PPE such as mirile gloves. full face respirators. half face respirators, and disposable
respirators. A workplace hazard assessment documenting the operations necessitating the
use of PPE was not avalable Although Mantech mantained records of hazard
commumnication and PPE traming for its employees. no such records were available for
civil servanis.

b) Recommendations: Airbormme exposures to isopropyl alcohol is expected to be well
below permissible exposure limits. To protect skin chenucal impermeable gloves such
as the mitnle type provided are adequate. The workplace hazard assessment, identifving
operations requinng the use of PPE and the type of PPE requured 1s provided as
Attachment IF8.1. Maintain PP that 15 in good condition and store it 1n a sanitary
manner. Ensure that all employees receive training upon initial assignment on the
hazardous chemicals in their work area at the time of their mitial assignment. and
whenever a change in chemicals or processes is infroduced. Mamtain documentation that
this training was provided.

c) Exposure Monitoring: Based on the frequency and doration of use. air monttoring for
these chemicals was not warranted

. Painting

aj) Observations:

1) Two civil servant emplovees apply acrvlic spray paint and other paint to models and
model components approximately weeklv for two hours. Personnel stated that they
would not wear PPE with the exception one employvee who would wear a full-face
resparators on occasion. Painting 15 also performed at a local exhaust hood. Mr. Moffatt
is enrolled in the Respiratory Protection Program bt has not received training. fit-festing

GEFC 13-57 (May 2003) Paz IlW af 122 109
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or a medical evaluation this vear. Although Mantech maintamed records of hazard
commumication and PPE tramming. no soch records exist for civil servants.

2) The exhaust hood m which this operation 1s conducted was found to be m compliance
with its anmmal inspection and appeared to be adequate for this operation. The velocity of
the air at a point 227 from the face of the hood measured 150 feet per minute (fpm)
dunng the 6 June 2003 LEV evaluation

b) Recommendations:

1) Ensure that this primer as a Class 1 flammable liquid 15 properly stored in the
flammable liquid storage cabinet and that there are no spark-producing equipment present
during spraving operations. Continue to ensure fhat the exhaust hood 15 evaluated
according to its annually scheduled inspection

2) Maintain or post the PPE Harard Assessment Checklist provided as Attachment H-8 1
and ensure that employee training regarding PPE is documented. Respirators may be
worn for added protection, but personnel weanng respirators nmst be enrolled in the
Respiratory Protection Program  Prior to using respirators, personnel mmust receive
medical clearance, respiratory protection traiming and fii-testing. and cariridges must be
appropnately selected to protect against the hazards presented by this product.

3) Ensure that personnel are aware of the wnitten hazard communication program which
at least describes labeling and other forms of warning, material safety data sheets. and
employee information and training. Ensure all personnel have recerved hazard
commumnication fraining Ensure that all emplovess receive fraining upon initial
assienment on the hazardous chemicals m their work area at the time of their initial
assicnment. and whenever a change in chemicals or processes is mntroduced. Mainfain
docomentation that this tramming was provided. Continue to ensure that each container of
hazardous chemicals in the workplace 15 labeled with its identity and appropriate hazard
wamings. Ensure that personnel are aware that all MSDSs are readily accessible through
the MSDS Pro database. primanly administered by the Plating Group.

c) Exposure Monitoring: Follow-up air monitoring 1s not warranted due to the short
duration of the operation

Operating Milling Machines. Lathes, Drills, Plaper, Shaper

a) Obsarvations:

1) Two civil servant emplovees operate milling machines. lathes and other CNC or
precision machines in the Building 5, Rooms E052. E048 and E048A Model Shop. A
Pratt & Whitnev M100A 4108 dnll Deckel drill FP1 (sn# 36503), Monarch Pomifinder
30 lathe (sm= 9303639), Bridgeport milling machine PT600 (sn# 002397). Clausing dnll
(sn# VL3480; ECN 19811). Delta RC31 planer (sn% 3322). Delta DI20. and Delta shaper
(ECN 261289) were used for machiming sheets of alnmminum, plexiglass. wood and other

G5FC 23-57 My 2003) Faz= 110 124 110
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maftenals. The emplovees operate these machines on & monthly basis for eight hours.
Machines appeared to be properly gnarded Local exhaust veniilation hoods appeared fo
have been evaluated according to thetr annually scheduled inspection. The resulis of the
6 June 2003 LEV evahiation indicated the provision of adequate exhaust for these
operations as indicated in Table F-3. Compressed air nozzles with pressure relief and
limited to 30 p.s.1 were observed along with other nozzles. of which the pressure could
noi be determined. A primary evewash was located outside the room within 100" or 10
seconds. but the secondary eyewash was out of service.

2y A sound level survey conducted in this area dunng a simulation of work with and
without work-pieces and a sound level survey for similar operations in other areas of
Code 547 indicated that mstantaneous sound levels during the operation of certain
machines exceeded 85 dBA_ the level at which hearing protection must be worn. Linmted
noise dosimetry conducted in the past and as part of this survey indicated emploves
exposure to noise was less than NASA s 80 dBA Achon Level as an 8-hour iime-
weighted average (TWA). However, the monitoring result as part of this survey showed
that the employee was exposed fo noise at an average level of 80.7 dBA for 355 nunutes
during the operation vanous machines. The resulis of the cument sound level survey and
noise dosimetry are presented below tm Tables H8.2 and H8.3. The results of past
dosimetry and sound level measwrements are kept with this Baseline Survey Report in the
Industrial Hygiene Office (IHO). No personnel that were required to be enrolled in a
Hearnng Conservabion Program were identified. although the one momtonng result this
vear indicates the need for further momiforing. Personnel stated they had not received
heanng conservation traning or audiometric testing for a few vears.

3) PPE such as safety plasses. heanng protection. and nitrile gloves were available for
personne] use. Hearing protection devices in the form of ear muffs and ear plugs were
worn during operations producing high noise levels. A workplace hazard assessment
documenfing the operations necessitating the use of PPE was not available and any
training for affected personnel was not documented.

4) Due to the nature of the operation and monitoring results of similar operations m other
areas of Code 547, personal exposure to airborne oil mist and metal particles was
expected to be well below applicable occupational health limsits. A copy of past
monitonng resulis is kept with this Baseline Survey in the THO.

b)) Recommendations:

1) In accordance with the NASA Hearning Conservation Policy (NPG 182(0.1). personnel
must wear heanng protection during the operation of equipment producing sound levels
i excess of 85 dBA. regardiess of duration.  Ensure that these machines are labeled
"Hazardous Noise — Wear Hearing Protection When Operating Machinery”. Based on
previous noise dosimetry results. personnel are not required to participate in the GSFC
Hearing Conservation Program  However, based on noise dosimetry performed during
this survey. persons are recommended for enrollment in the Hearing Conservation
Program until follow-up monitonng shows conclusively that personnel are not exposed to

GSFC 1357 (day 2003) TPz 111 F 122 i
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noise greater than 80 dBA as an 8 howr TWA for 30 or more days per vear. Since 1f 15
prudent practice to mummize exposures o “high™ noise levels, it is recommended that
emploveess wear heanng proiection whenever exposure levels are i excess of 80 dBA.

2) Ensure that safety glasses are wom as proper PPE dunng the operation of machines.
Mamtain or post the PPE Hazard Assessment Checklist provided as Aitachment H-8 1
and ensure that emplovee training regarding PPE is documented.

3) Use compressed air nozzles with effective chip guarding and limifed to 30 psi

c) Exposure Monitoring: Further noise momtormg 15 warranted to determune
appropriateness of enrollment in the Hearing Conservation Program The THO will
contact the shop supervisor to schedule noise dosimetery.

14. Operating Saws, Grinders, and Sanders
a) Observations:

1) Rough cutting operations such as sawing, grinding and sanding are conducted by two
civil servants in Rooms E052. FO48_ and FO48A Model Shop on a weekly basis for eight
hours. Room F(48 contains a Burr King Model 362 sander. and a Baldor scroll saw (sn#
8640 5260). Room E(48 contains a Reuland sander (so= 91217 3A-1; ECN 1100834).
Two Inca saws (ECN 1193839). Hammond gnnder (sn= 64D). Dewalt table saw (ECN
308256). Clayton drum saw, and Milwaunkee mitre saw. Room 048A contains a Jet belt
sander/grinder model JSG-6. Delta Unisaw (sn# 92A01025). and Black & Decker Sawcat
panel saw. Machines appeared to be properly guarded. Local exhaust ventilation hoods
appeared to have been evaluated according to their annually scheduled inspection. The
results of the 6 June 2003 LEV evaluation indicated the provision of adequate exhaust for
these operations as mdicated i Table F-3. Personnel requested. however. more LEV
hoods in Room 0484 for the table saw.

2) Sound level measurements mdicated that mstantanecus sound levels exceeded 85 dBA
dunng these operations. Limited noise dosimefry conducted in the past and as part of this
survey mdicated employee exposure to noise was less than NASA s 80 dBA Action
Level as an 8-howur time-weighted average (TWA). One monitoring result showed that
the employee was exposed to noise at an average level of 80.7 dBA for 355 mimites
du:[ingthe operation various machines. The results of the current sound level survey and
noise dosimetry are presented below in Tables IE8.2 and I8 3. The resulis of past
dosimetry and sound level measurements are kept with this Baseline Survey Report i the
Industnial Hygiene Office (THO). No personnel required to be enrolled in a Hearing
Conservation Program were idenfified. Personnel stated they had not received hearing
conservation traiming or andiometnic testing for a few years.

3) PPE such as safety glasses. hearing protection, and nitrile gloves were available for

personnel use, Hearing protection devices in the form of ear muffs and ear plugs were
worn dunng operations producing high noise levels. A workplace hazard assessment

GSFC 13-57 (ulay 2003) Da== 1128124 117
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documenting the operations necessitating the use of PPE was not available and any
training for affected personnel was not docomented.

bl Recommendations:

1) Im accordance with the NASA Heanng Conservation Policy (NPG 1820.1). personnel
must wear heanng protection during the operation of saws. gnnders. sanders. and other
equipment producing sound levels 1o excess of 85 dBA. regardless of duration. Double
heanng protection is recommended for use while operating the Black & Decker Sawcat
panel saw and other equipment generating soumnd levels of 103 dBA or greater. Ensure
that these machines are labeled “Hazardous Noise — Wear Hearing Protection TWhen
Operating Machinery™. Based on noise dosimeiry performed dunng this survey. persons
are recommended for enrollment in the Hearmg Conservation Program until follow-op
momtormg shows conchisively that personnel are not exposed to noise greater than 80
dBA as an 8-houwr TWA for 30 or more days per vear. Since if 1s prudent praciice to
mininmze exposiures o “high™ noise levels. 1t is recommended that employees wear
hearng protection whenever exposure levels are in excess of 80 dBA_

2) Ensure that safetv glasses are wom as proper PPE during the operation of machines.
Maintain or post the PPE Hazard Assessment Checklist provided as Attachment H-8.1
and ensure that emplovee training regarding PPE 1s docnmented.

c) Exposure Monitoring: No further air or noise monitoning is warranted unless changes
1N PrOCessSes Of Operations mcrease noise exposure fo personnel

15. Operating Hand FEquipmeni/Portable Pneumaric Equipment
al Observations:

1) Two civil servant employees operate hand equipment such as a Shil dnll. air grinder,
Bosch jigsaw 1587 and Milwaukee circular saw on a weekly basis for up to hours per
dav. Some poeamatic hand equipment inchiding the air grinder generates sound levels
exceeding 85 dBA as shown in Table H-8.2 and as indicated by past sound level
measurements. Limited noise dosimetry in this area and the adjacent Machine Shop
conducted in the past and as part of this sswvey indicated that exposure was less than 20
dBA as an 8-hour TWA  One monitoring result showed that the emplovee was exposed
to moise at an average level of 80.7 dBA for 355 munutes during the operation various
machines. The results of past dosimeiry and sound level measirements are kept with tius
Baseline Survey Report in the Indosirial Hygiene Office (IHO). No personnel that are
required to be enrolled in a Heaning Conservation Program were identified Personnel
stated they Imd not recerved bearning conservation frammng or audiometric festing for a
few vears. Heanng protection was wom when operating hand equipmeni generating high
soumd levels.

2} PPE such as safety glasses. heanng protection and nitnle gloves were available for
personnel use. Heanng protecton devices in the form of ear omffs and ear plugs were

GEFC 13-57 (eary J003) Paz= [13a8124 113
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worn dunng operations producing high noise levels. A workplace hazard assessment
documenting the operations necessitating the use of PPE was not available and any
training for affected personnel was not docomented.

bl Recommendations:

1) Personnel are required to wear heanng protection when operating hand equupment
such as air grinders that produce sound levels i excess of 85 dBA_ regardless of
duration. in accordance with the NASA Hearning Conservation Policy (NPG 1820.1).
Double heanng protection is requited when operating equupment such as the Mitwankee
hand-held circolar saw and Sawcat panel saw that generates noise in excess of 104 dBA
Ensure that this equipment is labeled "Ha-ardowus Noise — Wear Hearing Protection
When Operating Machinery”. However, based on noise dosimetry performed donng this
survey. persons are recommended for entollment in the Hearning Conservation Program
until follow-1p momtonng shows conchisrvely that personnel are not exposed to noise
greater than 80 dBA as an 8-hour TWA for 30 or more days per yvear. Since it is prudent
practice to mimmmze exposures to “high™ noise levels. if is recommended that emplovees
wear heanng protection whenever exposure levels are 1in excess of 80 dBA.

2} Continne to wear safety glasses. Maintain or post the PPE Harard Assessment
Checklist provided as Attachment H-8 1 and ensure emplovee training regarding PPE is
documented.

c) Exposure Moniforing: No further noise monitoring 1s warranted unless changes m
processes or operations mcerease the exposure of noise to personnel

Cancer/AMutation Reproducton Hazards:

Stronfinm chromate is listed by ACGIH as a suspected lung carcinogen. Formaldehyde 15
listed by ACGIH as a suspected carcinogen with sensifizing charactenistics. The TARC lists
hexavalent chrominm compounds as carcimogenic to humans formaldehvde as a probable
carcinogen . and toluene diisocyanate as possibly carcinogenic. 2-ethoxyethanol is histed by
ACGIH as a chemical causing reproductive effects and is among chemical substances
contained in a Department of Navy Occupational Chemical Reproductive and Developmental
Hazard 1.ist along with toluene as substances known to cause reproductive or developmental
toxicity in hmmans or known to cause reproductive or developmental toxicity in amimals by
mechanisms of action directly apphcable to lmmans.

Personal Protective Equipment :

A PPE Checklist is presented as Atiachment H-8 1. This checklist is to be reviewed with
personnel and posted in the work area Docomentation that personnel received this
mformation must be kept on file

Medical Surveillance Recommendations:
Personnel in the Model Shop are recommended for enrollment in the Heanne Conservation
Program Based on anticipated exposures and corresponding regulatory requirements,. there

GSFC 1337 Mvay 20030 Fags 11208 124 114
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are no workers or work activities that warrant participation 1n medical surveillance programs
that include respiratory protection radiation monitoring, or biological monitoring.

Sound Level Survey:

A sound level survey performed duning the operation of equipment in Bulding 5. Rooms
E052 E048 and FO48A showed sound levels to be af or greater than 85 decibels as measured
on an A-weighted scale (dBA) at the operator s hearing zone dunng the operation of certain
equipment. The WASA Hearing Conservation Policy (NPG 1820 1) requires that personnel
wear hearing protection when exposure to noise is above 85 dBA. regardless of duration. or
when personal exposure to noise is equal or greater than 80 dBA as an 8-hour Time-
Weighted-Average (TWA) for more than 30 davys per year.

Table H-8.2
Summary of Sound Pressure [evel Results in the Model Shop Rooms F052. E048. E048A
Equipment Tvpe/Area Sound Levels | Hazard Radius Comments

(dBA)™ (ft)

Burr Emgz Sander Model 562/ E052 82-83 -

Baldor Scroll Saw/ED52 55 2

Compressed A/ EQ52 20-99 20

Pneumatic Gnonder/EQ52 S0-99 20

Poeuwmatec Nigsaw Bocch 9495 M

1587/E052

Milwankee Cucular Saw/EQN52 102-106 ER

Reunlznd SanderEO04E 8550 3

Inca SawE048 T8-79 -

Inca Saw 1193830 E048 To-EO -

Hammond Gnnder/E048 £2.52 15

Deckel DnilE048

DeWalt Table Saw/ED48 51-92 10

Clavton Drum Saw/EQ48 5788 5

Brndgeport Milling Machine T0-72 - With no work peece

PT&M/EDSS

Milwaukes Mitre Saw/ED48 85-97 ER

Clansing DnllVEJ4E 50 - With po work prece

Delta BC51 FlanerEQ48 20-91 10

Debta DJ20F EQL8A £1-83 -

Dieltz ShaperEO0484 20-93 10

Jet Belt Sander/Grinder FSG- 73-75 -

6ED484

Delta Unisaw Arbor Saw/EO0484 89-50 7

Black &Decker Saweat Pansl 103-106 ER

Saw/EDMSA

* at the operztor’s heanng zone

EFR — entire room

Table H-8.3

Noise Dosimeiry Resulis

GSFC 2357 ey 2003 Dam= IS 10s 115
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Emplovee/ Location/ Average | 8-Hour Time- | Dose (%) Time Period
Dosimeter/ Operation (dBA)* weighted {minutes)
Date average
(IW2a)
Gary Moffati/ Bldz 5, Ren EQ5 80.7 T3 20.35 355
QABOGD055 Model Shop—
6 Jan 04 operating various
machines
¥ averaze exposure m decibels, A weizhted for the fume period
GSFC 13-57 (bay 2003) Page 116124 116

Breviois versions ars obsolss
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Perzonal Protective Equipment Checklist

Code: 547
Building: 5 & 54

Process Area: Composites and Fapid

Supervisor: Mike Schoolman
Telephone: 6-3217
Industrial Hygiene: THO

Prototyping Group Telephone: 6-6669
Date: 12/22/03
PPE Key
Eve and Hearing Clothing and Hand Protection Respiratory Protection
Protection
a. Safety glasses or a. Type coveralls a. Disposable face mask
goggles b. Cloth coveralls b. Half face APR*
b. Chemical splash c. Long sleeve shirt respirator
goggles d. Type hood c. Full-face APR
¢. Non-ventilated gogeles | € Cloth hood Tespirator
d. Face shield f Leather jacket or vest d. Hood
e. Welding poggles g. Chemical resistant apron e. Helmet
f Welding helmet h. Chemical resistant boots f Powered APR
g. Single hearing i Chemical resistant gloves respirator
protection (plugs or nmffs) | (specify) g Supplied-air respirator
h Double hearing 3. Temperanue resistant gloves h SCBA**
protection (both) k. Barrier creams 1 Cartndge type
i Other (specify)
j. Other
* Air Punifying Respirator
*#% Self Contained Breathing
Apparatus
PPE Recommendations
Operation | Bldg Room Eve & Clothing | Minimum Comments
Hearing & Hand Respiratory
Protection | Protection | Protection
Disaszembling A 020 a1 HNone None Safety glasses and
tools, storing, safefv shoes required.
prepanng
surfaces
Using mold A 02o a1 1 None Safety glasses and
relzaze shoes required and
neoprene gloves
recommended
Poming A 02o a1 1 Hone Safety glasses and
shoes required and
neoprene gloves
recommended.
GSFC 13-57 (May 2003) Paze 117 af i24 117
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Operatins 5 E052, 2 g1 None Mone Safety glasses. choes,
portable E045, hearng protecthion
ey e L34 reguired
GEFC 1357 (May 2003) Daz= 110 F 124 119
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Section 9

Process Area: Clean Room

Locaton: Building 5, Room EQ05A
Darte of Survey: October 28. December 22 2003
Arnachment: (H-2.1) PPE Checklist

Process Area Descriprion:

The Clean Room, which is used and controlled by Code 547, but not the responsibility of any
single group. includes the clean room and a small area for staging and processing paris.
Three civil servants may occupy the staging and office area where parts are received and
vernified before they are passed transferred fo the actual clean room. The finction of the
Class 1000 clean room is for building core 1 flight instruments at the Class 100 bench The
bench and clean room are operated under positive pressure and the bench 1s equipped with a
HFPA filter.

Work Tasks:
Table H-92.1 presents the major operations that are associated with the Clean Room and the
hazards that are of concern o the Industnial Hvgiene Office.

Table H-2.1
Building | Room™Name | Work Task Potendal | #of Freguency/ | Risk
(Equipment) | Health Workers | Duration Assessment’
Hazards | Exposed

5 EDO5A Recerving. Repetitive 313 G5) 3-5x weekly/] WA
staping and motions, e -6 hrs
Processing parts beavy
objects
5 EO0SA Aczembly, Izopropyl 53 G5) Daily'5 mun - 16
zhenment zlechol hours
cleaning

1. Receiving, Staging and Processing

! The Risk Azsessment Eanking provides a oumencal mdex of the potential hazard and allows pnontization of
further monttering or evzluation See Appendix 1 for instruchions on calenlating the Risk Azzessment ranking=.
0-50 = Review 1f proces: chanpes.
30-107 = ERewiew process every 24-36 months.
100-207 = Collect air samples and review process every 12 month=
200-307 = Collect air samples and review process every 6 months.

300 = = Collect air samples and review process every 3 months.
GSEC 23-57 (ay 2003) Paz= 130 124 120
Prenios vemians @= obsalstz
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a) Observations: Up to three civil servants. but usually one. occupy an area separated
from the actual clean room  Parts are super cleaned in Bldg 20 before they are baked-out
in other areas. Following this_ they are received. staged and processed in this staging
area. The parts are verified so that there are no silicones present. a substance that would
imnterfere with mechanism function. and given to personnel in the actnal clean room so
that clean room personnel do not have to exit the clean room in order to gef the parts.
Personnel] in the staging and processing area do not wear PPE and are not exposed to
hazardous chemicals. Fmplovees in this area stated they would work up to 11 hours per
day, presenting a repetitive motion myury risk if work primarily involves entenng data
No complaints were noted.

b) Recommendations: Use proper lifing techniques when transferring heavy objects.
Provide, where feasible, articulated kevboard trays that accommodate the kevboard and
mouse. Adopt a 70-20° angle between the upper arm and forearm. with an upper
maxmmm angle of 135° puting wnists in alignment with forearms. Work surfaces
should be located so that the arms and shoulders do not have to be lifted to perform the
work Position the kevboard so that if 1s between 28-30 inches above the floor. To allow
sufficient kmee space if an adjustable keyboard tray is installed to the underside of the
desk the height from the floor to the adijustable kevboard tray shonld range from 23-28
mnches. Use adjusiable chairs that allow personnel to sit at comfortable height. angle. and
distance from the screen.  Streich and perform hand exercises at regular infervals, or
change the pattern of work if possible. Ensure 2 minimum viewing distance of 12 inches
and suppori the monitor so that the fop of the screen 1s at eye level with the screen filied
shighily downward. The enfire viewing plane should be between 0 and 40 degrees below
the honizontal viewing plane. When viewing screens with dark backgrounds. use lower
lighting. Ddark characters on a light screen are generally more readable. Ensure high
conirast between the screen background and the screen characters. Minimize glare and
choose screens that f1lt and have contrast and bnghtness controls.

2. Assembly, Alisnment and Cleaning

a) Observations: Up to two contract employees and three civil servants perform clean
room operations mcloding assembly, alipnment and cleamng with 1sopropyl alcohol. In
the clean room and more specifically at the bench. paris are assembled and aligned with
telescopes. Personnel wore full body suits, face masks and gloves m the clean room. A
docomented workplace hazard assessment of operations necessitating the use of personal
protective equpment (PPE) was not available. A book containing MSDS was awailable
to employvees. Ii was not determined if hazard commumnication or PPE traming was
provided or if emplovees were aware of MSDS Pro.

b} Recommendations: Due to the nature of the chemmcals used and the frequency and
duration of use, air meniforing was not warmranted. Continue to wear the types of PPE

suifable for a clean room. Mainfain the workplace hazard assessment attached as
Aftachment H0 1. Chemical impervious gloves including nitnle gloves are

recommended for protection against skin imitants. Chemical splash goggles are
recommmended where splash hazards are present.

GEFC 13-37 Dvlay 2003) Paze 120 of 124 171
Previmes VErsons are osolsrs
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¢) Exposure Monitoring: Routine monitoring is not required based on the frequency and
duration of the operation

CancerMutationReproduction Hazards:
No substances listed by the ACGIH as suspected or probable carcinogens were wdentified as
bemg used mn this code.

Personal Protectve Equipment :
A PPE Checklist 1s presented as Attachment F-2.1. A copy is to be reviewed with
appropriate workers for each work task and posted in the work area.

Medical Surveillance Recommendations:
Based on chemical and physical hazard assessments and regulatory requirements. there are

no workers or work activities that wammant participation in medical surveillance prograns that
include respiratory protection hearing conservation radiation monitoring, or biological
monitorng.

GSEC 13-57 (Mav 2003) Pas= 112 af 124 12
Presums versions are odselsts
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Attachment H9.1

October 2009

Personal Protective Equipment Checklist

Code: 547

Building: 5

Process Area: Clean Foom
Date: 12/22/03

Supervisor: Dawvid Clark
Telephone: 6-0710
Industrial Hygiene: IHO
Telephone: 6-6660

PPE Key
Eve and Hearing Clothing and Hand Protection Respiratory Protection
Protection
a. Safetv glasses or a. Type coveralls a. Disposable face mask
goggles b. Cloth coveralls b. Half face APR*
b. Chemical splash c. Long sleeve shirt respirator
goggles d. Type hood ¢. Full-face APR
c. Non-ventilated goggles | e Cloth hood respirator
d. Face chield f Leather jacket or vest d. Hood
e. Welding goggles g. Chemical resistant apron e. Helmet
f Welding helmet h. Chemical resistant boots f Powered APE
g. Single hearing 1 Chemical resistant gloves Tespirator
protection (plugs or muffs) | (specify) g Supplied-air respirator
h Double heanng J- Temperature resistant gloves h SCBA**
protection (both) k. Bamer creams 1 Cartndge type
i. Other (specify)
j.  Other
* Air Punifying Respirator
** Self Contained Breathing
Apparatus
PPE Recommendations
Operation | Bldg Room Eve & Clothing | Minimum Comments
Hearing & Hand Respiratory
Protection | Protection | Protection
Assembly, 5 E005A bord 1 1 None Clean room full body
aliznment suits, masks, gloves,
Parts cleaning booties, hats.
Face shield or goggles
where splazhing may
s Sy 1 8
Himle gloves for
chenueals
GSFC 13-57 (May 2003) Page 123 af 124 123

Previous versions are obsalete
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GSFC 13-57 (ulay 2005) Page 124 af 124 124
Previms versurs are obsaaets
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Attachment 13a: Bldg. 5 Plating Lab Air Monitoring Oct 2008 Group No. M309-029
SAANALYTICS e Sy P Lo

Ashland, Virginia 23005
804-365-3000 Phone

-~ 800-888-8061 Phone
Group No. M309-029 B04-365-3002 Fax
Account No. 19802030 www.analyticscorp.com

Report Date: 11/11/08

CHING

PROJECT ENHANCEMENT CORPORATION

NASA GODDARD SPACE FLIGHT CENTER

MAILSTOP 250.9, BUILDING 97

GREENBELT, MD 20771 *4wd FTNAL REPORT' %*&i¥

Date Received: 11/05/08
Sample Type: 5 - Air Sample(s)
Project: BLDG 5 PLATING SHOP PO Number:

Analytical Results

Lab Parameter Volume Amount LOQ Concentration Analysis
-001 11 Samp Date: 10/28/08 Sum PVC filter with quartz support pad

= CRVI 769 I < 0.025 ug .025 ug < 0.033 ug/M3 11/10/08
-002 12 Samp Date: 10/28/08 0.8 micron MCE filter

& Sodium 686 L 3.03 ug 2.5 ug 0.004 mg/M3 11/07/08
- Zinc 686 L < 2.00 ug 2 ug < 0.003 mg/M3 11/07/08
-u03 13 Samp Date: 10/28/08 0.8 micron MCE filter

- Sodium 1.059 L < 2.50 ug 2.5 ug < 2.361 mg/M3 11/07/08
-004 10CRB Samp Date: 10/28/08 S5um PVC filter with gquartz support pad

= CRVI 0L < 0.025 ug .025 ug = 11/10/08
-005 10B Samp Date: 10/28/08 0.8 micron MCE filter

- Sodium 0L 2.62 ug 2.5 ug - - 11/07/08
- Zinc 0L < 2.00 ug 2 ug - 11/07/08

Sodium present in client blank. Samples are not corrected.

Abbreviations: ug = micrograms, mg = milligrams, mg/M3 = milligrams per
cubic meter of air, g = grams, ug/M3 = micrograms per cubic meter of air,
L = liters, all Volumes given in liters, ppm = parts per million,
ppb = parts per billion, Areas given in square feet; ND = Not Detected;
ug/wp = ug/wipe; NVG = No Volume Given. NAG = No Area Given,

LOQ = Limit of Quantitation.

/
Page 1 >{
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Bad. A 1 % Wl — ANALYTICS CORPORATION
/A W AH:.Y T J E :"TJ 10329 Stony Run Lane

Ashland, Virginia 23005
804-365-3000 Phone

~ 800-888-8061 Phone
804-365-3002 Fax

Group No. M309-029 www.analyticscorp.com

Account No. 19802030

Report Date: 11/11/08

CHING

PROJECT ENHANCEMENT CORPORATION

NASA GODDARD SPACE FLIGHT CENTER

MATLST
GREENB

OP 250.9%, BUILDING 97
ELT, MD 20771 Final Report

Summary of Analytical Methods

Compound Name Analytical Method Abbreviation

Hexava
Sodium
Zinc

Notes

lent Chromium OSHA ID 215 CRVI
NIOSH 7300M i
NIOSH 7300 Haaan

Results provided in this report relate only to the items tested.

Attached are the results we obtained on the analysis of your
samples. Any Chains-of-Custody associated with this sample
group are also enclosed. Air concentrations are calculated

as a convenience to the client and the overall accuracy of
this result depends on both the accuracy of the air volume and
the amount found by analysis. Theoretical Air Volumes for
passive monitors are calculated using the sampling time
submitted and the manufacturer's listed sampling rate for each
compound .

For blanks and non-detects the results indicated with a '<' wvalue
represents the reporting limit for that amnalysis. Unless otherwise
noted results are not corrected for blank wvalues.

Unless the signature of the appropriate manager(s) appears on the
final page of this report, this report should be considered
PRELIMINARY and is subject to change.

We appreciate your confidence in allowing Analytics to be your
testing laboratory. Any questions regarding this report can
be addressed by calling our client services department
(800-888-8061) .

End of Report
Page 2

Quality Industrial Hygiene and Environmental Laboratory Testing
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LABORATORY TEST REQUEST
AGCBUNT NUMBER. NAME AND ADDRESS AA N ALV T | c s

Wi )

={a e L | rER - 10329 Stony Run Lane
rLSTI LD INE Ashland, VA 23005
o hTs ‘ (804) 365-3000
R TOLL FREE (800) 888-8061
= . i FAX (804) 365-3002
DATE SHIPPED - # OF SAMPLES SAMPLE TYPE/MEDIA PAOCJECT NAME OR NUMBER
o31-ok| ¢ Flter Bldf [ Platiy shp
PURCHASE ORDER NO. =2 CONTACT GELepHONE NumBeR | v /
Clony- £1ee 56 2p[-2£6-6% (&
TURN AROUND TIME SPECIAL INSTRUCTIONS AND/OR UNUSUAL CONDITIONS: D FAX RESULTS FAX NUMBER:
- < ( e veer, WP S Y
- g 152:'\'50‘“" %;?:P:DARD ] EMAIL RESULTS - EMAIL:
* CALL FOR AVAILABILITY  * EXTRA CHARGE cle Ve ‘Uﬂ:.;b.._tuzl.ﬂ_ﬂ.ﬁqu‘j" g
romussomronv sz vy |swmesonsavneanea|  sawmsoar | odimEL. | Llutmsrevensscus i
. Clivemc acte
[ W-2j-vf | 169 ' e

Phes {7!1 YT e e

i / LG | Sedinm and Zinc

\ %
!S ( ”a‘j—7 Suﬁf' Ul Ler
. o ?uv CJ;WMF‘C /i.¢_,‘0{
[UCRR
v f .
Sod  vuwr and 2 nc
lo (3 >
S/IMFLQ (e iny Sodiue A:/c_,h',:‘t{x_’z Cocf ) vy
C Avbuniate , et Spd fuem ,77’;\,[;/:05/)1,”1(, Soelt v
[/M{-F";(‘ {T(‘Q

CHAIN OF CUSTODY RECORD

SAMPLES HAVE BEEN SEALED FOR TRANSPORT AND
DELIVERED TO LABORATORY VIA:

SIGN HER O INITIATE CHAIN OF CUSTODY

IU-?!-L()U;/

CARRIER IF "ANALYTICS COURIER" SIGN HERE DATE Ll
DATE/TIME CONDITION OF SAMPLE SAMPLES RECEIVED BY: SAMPLES RELEASED BY:
I I L\[O‘:" \‘ﬂ j SIGNATI Ezﬂ LE\RE IYING) SIGNATURE(SAMPLE RECEIVING)
1060 La
SIGMTURE(SAMFCE’ADM]NlSTRAT}ONI SIGNATURE(SAMPLE ADMINISTRATION)
SIGNATURE(LAB) SIGNATURE(LAB)
SIGNATURE(LAB) SIGNATURE(LAB)

PLEASE RETAIN PART 3 FOR YOUR RECORDS
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TERMS AND CONDITIONS e

Except as otherwise provided on this document or other related documents,
the parties agree to the following provisions:

. Acceptance and Modification: This document contains all terms of
the parties’ agreement concerning the services described on this decument
or other related documents (1o include, but not limited to, environmental
amalysis policies listed in the Analylics Environmental Laboratory services
brochure), can be accepted only upon the provisions expressed herein, and
may not be modificd, added to, amended, superseded or waived except in
writing by Analytics Corporation, duly authorized represenative. Client
may accept this-document by acknewledging .or confirming it or by ac-
cepting any performance, partial or complete, by Analytics Comporation.
Reference by Amalytics Corporation to any purchase or work order number
supplied by Client shall be for accounting identification purposes only.
This document shall be binding upon the successors and assigns of the
partics.

2. Independent Contractor: In performing its services, Analytics Corpo-
ration shall be deemed to be acting solely as an independent contractor,
and only to the extent and for the specific purpose expressly set forth on
this document or other related docuinents.

3. Force Majeure; Delay in performance or failure to perform by
Analytics Corporation shall be excused to the extent caused by any act of
God, labor trouble, fire, inclement weather, act of governmental authority,
failure of transportation, accident or any other limitation. Clicnt’s failure to
furnish information or to approve or disapprove Analytics Corporations’
work. In'the event of any of these circumstances, Analytics Corporations’
time for completion of its services shall be extended accordingly. -

4. Limited Warranty and Limitation of Liability: ANALYTICS COR-

PORATION MAKES NO EXPRESS OR IMPLIED REPRESENTATION,
WARRANTY OR CONDITION AS TO ITS SERVICES, FINDINGS, .
RECOMMENDATIONS OR PROFESSIONAL ADVICE EXCEPT THAT
THEY ARE PREPARED, PERFORMED AND RENDERED IN ACCOR-
I)ANCE WITH PROCFDURES PROTOCOLS AND PRACI'ICES (‘EN-

F OR USE IN SIMILAR A‘;S[GNMEN]‘S 'ANALYTICS CORPOR.-\TIO\!
SHALL NOT BE LIABLE TO CLIENT {F SUCH NON-COMPLIANCE
1S CAUSED BY NEGLIGENCE OR WILLFUL MISCONDUCT OF CLI-
ENT. NOTWITHSTANDING ANY OTHER PROVISION OF THIS
AGREEMENT, THE LIABILITY OF ANALYTICS CORPORATION-TO
CLIENT, OR TO ANY OTHER PERSON OR ENTITY, ARISING OUT
OF, RESULTING FROM OR IN CONNECTION WITH THIS AGREE-
MENT OR THIS SERVICES PROVIDED BY ANALYTICS CORPORA-
TION, INCLUDING BUT NOT LIMITED TO ANALYTICS CORPORA-
TIONS' NEGLIGENT PROFESSIONAL AGTS. ERRORS OR OMIS-
SIONS, WHETHER ACTIVE OR PASSIVE AND WHETHER OR NOT
RELATED T0O HAZARDQUS WASTES OR SUBSTANCES, SHALL
NOT CONSTITUTE A FUNDAMENTAL BREACH, INCLUDING LI-
ABILITY FOR CONSEQUENTIAL, INDIRECT, SPECIAL INCIDENTAL
OR EXEMPLARY DAMAGES, OR EXCEED THE COMPENSATION
PAID TO ANALYTICS CORPORATION. NO ACTION, SUIT OR PRO-
CEEDING SHALL BE INSTITUTED IN CONNECTION WITH THIS
AGREEMENT MORE THAN TWO YEARS AFTER ANALYTICS COR-
PORATION CEASES 1TS PERFORMANCE HEREUNDER,

5. Information from Client: Client shall provide Analytics Corporation
with all information and samples required to enable Analytics Corporation
1o perform its services. Analytics Corporation shall not be liable for any

October 2009

.‘ I'(

incorrect advice, judgment, recommendation, finding, decision or conduct g
based upon any inaccurate or incomplete information or samples supplied
by Clicnt, or the failure of any such samples to be representative.

6.  Indemnification: Client shall indemnify and hold harmless Analytics
Corporation and its affiliated corporations from and against any and all
claims, causes of action, demands, losses, costs, expenses, liabilitics, dam-
ages, settlements or judgments of any nature, including without limitation
those related to the defense or investigation thereof and all attomey’s fees
incurred, which arc attributable to the negligence or wrongful conduct of
Cliem or its employces or agents, which arise from or are related to any
matter or circumstances as to which Analytics Corporation does not ex-
pressly assume responsibility or disclaims responsibility, which exceed the
maximum amount for which Analytics Corporation is liable as set forth
herein, or which are atiributable to the acts, errors, or omissions of athers
and arise from or arc related to this agreenient or the work o be per-
formed hercunder.

7. Waiver: One or more waivers of any term, condition or covenant by
Analytics Corporation shall not be construed by Client as a waiver of a
subsequent breach of the same or of any other term, condition or cov-
cnant.

8.  Scverability: In the event any provision of this agreement shall be
held to be invalid and unenforceable, the other provisions shall be valid
and binding on the parties hereto.

9. Retemtion of Samples: All samples received by Analytics Corpora-
tion may be disposed of 30 days after submission of Analytics Corporatior”
report to Client unless otherwise mutually agreed.
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Attachment 13b: Bldg. 5 Plating Lab Air Monitoring Oct 2008 Group No. M309-018

ARl AINVTIFE ANALYTICS CORPORATION
/ NAWTUC:‘J 10329 Stony Run Lane
Ashland, Virginia 23005

804-365-3000 Phone

S—

800-888-8061 Phone
G.oup No. M309-018 804-365-3002 Fax
Account No. 19802030 www.analyticscorp.com

Report Date: 11/21/08

CHING BIEU

PROJECT ENHANCEMENT CORPORATION

NASA GODDARD SPACE FLIGHT CENTER

MATILSTOP 250.9, BUILDING 97

GREENBELT, MD 20771 ¥*4% FINAT: REPORT ##**%

Date Received: 11/04/08
Sample Type: 8 - Air Sample(s)
Project: BLDG PLATING SHP PO Numbex:

Analytical Results

Lab Parameter Volume Amount LOQ Concentration Analysis
-001 2 Samp Date: 10/22/08 0.8 micron MCE filter
- Nickel 1035 L < 2.00 ug 2 wug < 0.002 mg/M3 11/06/08
-002 3 Samp Date: 10/22/08 0.8 micron MCE filtexr
= Sodium 1464 L 9.69 ug 2.5 ug 0.01 mg/M3 11/07/08
™3 4 Samp Date: 10/22/08 0.8 micron MCE filter
Gold 1620 L < 2.00 ug 2 Yy < 0.001 mg/M3 11/13/08

- Potassium 1620 L < .50 g 2.5 ug < 0.002 mg/M3 11/13/08
-004 00B Samp Date: 10/22/08 BLANK 0.8 micron MCE filter

- Gold 0L < 2.00 ug 2 ug -- 11/13/08
- Potassium 0 L < 2.50 ug 2.5 ug -- 11/13/08
- Sodium 0L 11.6 ug 2.5 ug et 11/13/08
- Nickel 0L < 2.00 ug 2 ug -= 11/13/08
-005 5 Samp Date: 10/23/08 0.8 micron MCE filter

i Sodium 173 I < 2.50 ug 2.5 ug < 0,001 mg/M3 11/07/08
-006 6 Samp Date: 10/23/08 0.8 micron MCE filter

= Nickel 1966 L < 2.00 ug 2 ug < 0.001 mg/M3 11/06/08
-007 7 Samp Date: 10/23/08 0.8 micron MCE filter

- Gold 1269 L. < 2.00 ug 2 ug < 0.002 mg/M3 11/13/08
- Potassium 1269 L = 2.%0 ug 2.5 uy < 0.002 mg/M3 11/13/08
-008 OB Samp Date: 10/23/08 BLANK 0.8 micron MCE filter

- Gold 0L < 2.00 ug 2 ug -— 11/13/08
- Potassium 0L < 2,80 Ug 25 g - 11/13 /08
== Page 1

Quality Industrial Hyaiene and Environmental Laboratory Tes
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Ashland, Virginia 23005
804-365-3000 Phone

SAANALYTICS " Sy o

-~ 800-888-8061 Phone

804-365-3002 Fax
Group No. M302-018 www.analyticscarp.com
Account No. 19802030

Report Date: 11/21/08

CHING BIEU

PROJECT ENHANCEMENT CORPORATION

NASA GODDARD SPACE FLIGHT CENTER

MATILSTOP 250.9, BUILDING 897

GREENBELT, MD 20771 Final Report

Date Received: 11/04/08
Sample Type: 8 - Alir Sample(s)
Project: BLDG PLATING SHP PO Number:

Analytical Results

Lab Parameter Volume Amount LOQ Concentration Analysis
- Sodium 0L 4.38 ug 2.5 ug -- 11/13/08
- Nickel 0L < 2.00 ug 2 ug -= 11/13/08

Laboratory control spikes for Gold recovered at 69%,results may be biased low.
Laboratory Media Blank(LMB) for Sodium = < 2.0 micrograms.
-

L Jreviations: ug = micrograms, mg = milligrams, mg/M3 = milligrams per
cubic meter of air, g = grams, ug/M3 = micrograms per cubic meter of air,
L = liters, all Volumes given in liters, ppm = parts per million,
ppb = parts per billion, Areas given in square feet; ND = Not Detected;
ug/wp = ug/wipe; NVG = No Volume Given. NAG = No Area Given,
10Q = Limit of Quantitation.

Page 2
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A'ANALVWCS e i

Ashland, Virginia 23005
804-365-3000 Phone

o~ 800-888-8061 Phone
804-365-3002 Fax

Group No. M309-018 www.analyticscorp.com

Account No. 19802030

Report Date: 11/21/08

CHING BIEU

PROJECT ENHANCEMENT CORPORATION

NASA GODDARD SPACE FLIGHT CENTER

MAILSTOP 250.9%9, BUILDING 97

GREENBELT, MD 20771 Final Report

Summary of Analytical Methods

Compound Name Analytical Method Abbreviation
Gold NIOSH 7300M 1 i
Potassium NIOSH 7300 e

Sodium NIOSH 7300M S

Nickel NIOSH 7300 e

Notes

~ Results provided in this report relate only to the items tested.

Attached are the results we obtained on the analysis of your
samples. Any Chains-of-Custody associated with this sample
group are also enclosed. Air concentrations are calculated

as a convenience to the client and the overall accuracy of
this result depends on both the accuracy of the air volume and
the amount found by analysis. Theoretical Air Volumes for
passive monitors are calculated using the sampling time
submitted and the manufacturer's listed sampling rate for each
compound .

For blanks and non-detects the results indicated with a '<' value
represents the reporting limit for that analysis. Unless otherwise
noted results are not corrected for blank values.

Unless the signature of the appropriate manager (s) appears on the
final page of this report, this report should be considered
PRELIMINARY and is subject to change.

We appreciate your confidence in allowing Analytics to be your
testing laboratory. Any questions regarding this report can
be addressed by calling our client services department
(800-888-8061) .

End of Report
Page 3

Quality Industrial Hygiene and Environmental Laboratory

3-195



NASA Independent Assessment Team Report

Attachment 13b continued

- LABC

ACCOUNT NUi..s£R, NAME AND ADDRESS

_RY TEST REQUEST

October 2009

10329 Stony Run Lane
Ashland, VA 23005
(804) 365-3000
TOLL FREE (800) 888-8061
FAX (804) 365-3002

AAANALYTICS

DATE SHIPPED

(L-31-vf

# OF SAMPLES

SAMPLE TYPE/MEDIA

Filter

PROJECT NAME OR NUMBER

Blag [~

D/A‘f' s SA P

PURCHASE ORDER NO.

CONTACT

Ching-titu [ ee

« [ SAMEDAY
O 1pAY

* CALL FOR AVAILABILITY

TURN AROUND TIME

o DAY
STANDARD
* EXTRA CHARGE

Uelerrione numBerl | 2 !

3ol-240-6UE

SPECIAL INSTRUCTIONS AND/OR UNUSUAL CONDITIONS:

Clijng €eees fpi

[J FAX RESULTS FAX NUMBER:

{ ) S
¥ EMAIL RESULTS - EMAIL: 4. (e,

7 s

SAMPLE ANALYSIS REQUESTED-PLEASE USE SEPARATE
FOR LABORATIRY.USE QLY | SAMPLE # DE SAMPLE ARER SAVPLEDATE VOLUME/LITERS LABORATORY TEST REQUEST FOR EACH SAMPLE TYPE
Z [o-22¢f | [;03) N icke (

[ [, 444

S[){l .' viteyy

K [, 620

Totdissitum () anef

|
s~

[/
/fUV ’/LE Obigy»

/ o
lalaul]
2l -

[, 13)

Sod v

/ 1,944

Nr‘ClCQ /

(261

Pu‘tﬁ 5§51 tnn &t*‘l'{ &’U[&{

J o
i f” b/

Fov £l abova

CHAIN OF CUSTODY RECORD

SAMPLES HAVE BEEN SEALED FOR TRANSPORT AND
DELIVERED TO LABORATORY VIA:

SIGN HERE TO WNITIATE CHAIN OF CUSTODY

=g 2wk

CARRER P ANALYTICS COURIER- SIGN FERE
DATE/TIME CONDITION OF SAMPLE SAMPLES RECEIVED BY: SAMPLES RELEASED BY:
Sl TU AMPLE RECEIVING SIGNATURE(SAMPLE RECEIVING
ula IO‘@, e 4 d«t’ b3 : : }
LN b 4'
'LD\'..U

r

SIGNATURE(SAMPLE ADMINISTRATION)

SIGNATURE(SAMPLE ADMINISTRATION)

SIGNATURE(LAB)

SIGNATURE(LAB)

SIGNATURE(LAB)

SIGNATURE(LAB)

PLEASE RETAIN PART 3 FOR YOUR RECORDS
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TERMS AND CONDITIONS =~ '+ ..

Except as otherwise provided on this document or other related documents,
the panies agree to the following provisions:

I Acceptance and Modification: This document contains all terms of
the parties’ agreement coneeming the services described on this document
or other telated documents (1o include, but not limited to, environmental
analvsis policies listed in the Analytics Environmental Laboratory services
brochure), can be accepted only, upon the pravisions expressed herein, and
may not be modified, added to, amended, superseded or waived except in
writing by Analytics Corporation, duly awthorized representative. Client
may accept this document by acknowledging or confirming it or by ac-
cepling any performance, partial or complete, by Analytics Corporation.
Reference by Analytics Corporation fo any purchase or work order number
supplied by Client shall be for accounting identification purposes only.
"This documient shall be-binding upon the: successors and assigns of the
partics. :

2. Independent Contractor: In performing its services, Analytics Corpo-
ration shall be decmed 1o be acting solely as an independent contractor,
and only to the extent and for the specific purpose expressly set forth on
this document or other related documents.

3. Force Majeure; Delay in performance or failure to perform by
Analytics Corporation shall be excused to the exient caused by any act of
God, labor trouble, fire, inclement weather, act of govemmental authority,
failure of transportation, accident or any other limitation. Clicnt's failure 10
fumnish information or to approve or disapprove Analytics Corporations’
work. In the event of any of these circumstances, Analytics Corporations’
time for completion of its services shall be extended accordingly.

4, Limited Warrantv and Limitation of Liabilitv; ANALYTICS COR-
PORATION MAKES NO EXPRESS OR IMPLIED REPRESENTATION,
WARRANTY OR CONDITION AS TO ITS SERVICES, FINDINGS,
RECOMMENDATIONS OR PROFESSIONAL ADVICE EXCEPT THAT
THEY ARE PREPARED, PERFORMED AND RENDERED IN ACCOR-
DANCE WITH PROCEDURES, PROTOCOLS AND PRACTICES GEN-
ERALLY ACCEPTED IN ANALYTICS CORPORATIONS’ PROFESSION
FOR USE IN SIMILAR ASSIGNMENTS. ANALYTICS CORPORATION
SHALL NOT BE LIABLE TO CLIENT IF SUCH NON-COMPLIANCE
IS CAUSED BY NEGLIGENCE OR WILLFUL MISCONDUCT OF CLI-
ENT. NOTWITHSTANDING ANY OTHER PROVISION OF THIS
AGREEMENT, THE LIABILITY OF ANALYTICS CORPORATION TO
CLIENT, OR TO ANY OTHER PERSON OR ENTITY, ARISING OUT
OF, RESULTING FROM OR IN CONNECTION WITH. THIS AGREE-
MENT OR THIS SERVICES PROVIDED BY ANALYTICS CORPORA-
TION, INCLUDING BUT NOT LIMITED TO ANALYTICS CORPORA-
TIONS' NEGLIGENT PROFESSIONAL ACTS. ERRORS OR OMIS-
SIONS, WHETHER ACTIVE OR PASSIVE AND WHETHER OR -NOT
RELATED TO HAZARDOUS WASTES OR SUBSTANCES, SHALL
NOT CONSTITUTE A FUNDAMENTAL BREACH, INCLUDING LI-
ABILITY FOR CONSEQUENTIAL;, INDIRECT, SPECIAL INCIDENTAL
OR EXEMPLARY DAMAGES, OR EXCEED THE COMPENSATION
PAID TO ANALYTICS CORPORATION. NO ACTION, SUIT OR PRO-
CEEDING SHALL BE INSTITUTED IN CONNECTION WITH THIS
AGREEMENT MORE THAN TWO YEARS AFTER ANALYTICS COR-
PORATION CEASES ITS PERFORMANCE HEREUNDER,

5. information from Client: Cliem shall provide Analytics Corporation
with all information and samples required 1o enable Analylics Corporation
to perform ils services. Analytics Corporation shall not be lable for any
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incorrect advice, judgment, recommendation, finding, decision o o™
based upon any inaccurate or incomplete information or samples sup.,...d
by Clicnt, or the failure of any such samples to be representative.

6. Indemnification; Client shall indenmify and hold hammless Analytics
Corporation and its affiliated corporations from and against any and all
claims, causes of action, demands, losses, costs, expenses, liabilities, dam-
ages, settlements or judgments of any nature, including without limitation
those related to the defense or investigation thereof and all attomey's fees
incurred, which are attributable to the negligence or wrongful conduct of
Clicnt or its employces or agents, which arise from or are related 1o any
matier or circumstances as to which Analytics Corporation docs not ex-
pressly assume responsibility or disclaims responsibility, which exceed the
maximum amount for which Analytics Corporation is liable as set forth
hercin, or which are attributable to the acts, errors, or omissions of others
and arise from or are related to this agreement or the work 1o be per-
formed hereunder.

7. Waiver. One of more waivers of any term, condition or covenant by
Analytics Corporation shall not be construed by Client as a waiver of a
subsequent breach of the same or of any other term, condition or cov-
enant.

8. Scverability: In the event any provision of this agreement shall be
held to be invalid and unenforceable, the other provisions shall be valid
and binding on the parties hereto.

9. Retention of Samples: All samples received by Analytics Corpora-
tion may be disposed of 30 days after submission of Analytics Comﬂﬁon
report to Client unless otherwise mutually agreed. )

~
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Attachment 13c: Bldg. 5 Plating Lab Air Monitoring Oct 2008 Group No. M309-012

7 ANALYTICS CORPORATION
SAANALYTICS
Ashland, Virginia 23005

804-365-3000 Phone

—_— 800-888-8061 Phone
¢ up No. M309-012 804-365-3002 Fax
Account No. 15802030 www.analyticscorp.com

Report Date: 11/11/08

CHIY-TIEN BIEN

PROJECT ENHANCEMENT CORPORATION

NASA GODDARD SPACE FLIGHT CENTER

MAILSTOP 250.9, BUILDING 97

GREENBELT, MD 20771 kd¥kk FIMAT, REPORT **¥®%

Date Received: 11/04/08
Sample Type: 4 - Air Sample(s)
Project: BLDG 5, PLATING SHOP PO Number:

Analytical Results

Lab Parameter Volume Amount LOQ Concentration Analysis
-001 21 Samp Date: 10/29/08 0.8 micron MCE filter

- Copper 1290 L < 1.00 ug 1 ug < 0.001 mg/M3 11/07/08
-002 22 Samp Date: 10/29/08 0.8 micron MCE filter

- Nickel 1212 L < 2.00 ug 2 ug < 0.002 mg/M3 11/07/08
+#03 23 Samp Date: 10/29/08 0.8 micron MCE filter

Barium 1191 L < 2.90 ug 2 ug < 0.002 mg/M3 11/07/08

- Chromium 1191 L < 2.00 ug 2 ug < 0.002 mg/M3 11/07/08
-004 B-20 Samp Date: 10/29/08 BLANK 0.8 micron MCE filter

- Barium 0L < 2.00 ug 2 ug -- 11/07/08

= Chromium 0 T < 2.00 ug 2 ug - 11/07/08

- Copper 0L < 1.00 ug 1 ug -- 11/07/08

- Nickel 0L < '2.00 ug 2 ug -- 11/07/08
Abbreviations: ug = micregrams, mg = milligrams, mg/M3 = milligrams per

cubic meter of air, g = grams, ug/M3 = micrograms per cubic meter of air,

L = liters, all Volumes given in liters, ppm = parts per milliom,

ppb = parts per billion, Areas given in square feet; ND = Not Detected;
ug/wp = ug/wipe; NVG = No Volume Given. NAG = No Area Given,

LOQ = Limit of Quantitation.

Page 1
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Attachment 13c continued

ANALYTICS CORPO!
AAANALYTICS 1052 oy o Lane
Ashland, Virginia 23005
804-365-3000 Phone

~ 800-888-8061 Phaone

804-365-3002 Fax
Group No. M309-012 www.analyticscorp.com
Account No. 19802030

Report Date: 11/11/08

CHIY-TIEN BIEN

PROJECT ENHANCEMENT CORPORATION

NASA GODDARD SPACE FLIGHT CENTER

MAILSTOP 250.9, BUILDING 97

GREENBELT, MD 20771 Final Report

Summary of Analytical Methods

Compound Name Analytical Method Abbreviation
Barium NIOSH 7300 i
Chromium NIOSH 7300 L

Copper NIOSH 7300 S

Nickel NIOSH 7300 Sheis e

Notes

-~ Results provided in this report relate only to the items tested.

Attached are the results we obtained on the analysis of your
samples. Any Chains-of-Custody associated with this sample
group are also enclosed. Air concentrations are calculated

as a convenience to the client and the overall accuracy of
this result depends on both the accuracy of the air volume and
the amount found by analysis. Theoretical Air Volumes for
passive monitors are calculated using the sampling time
submitted and the manufacturer's listed sampling rate for each
compound .

For blanks and non-detects the results indicated with a '<' wvalue
represents the reporting limit for that analysis. Unless otherwise
noted results are not corrected for blank values.

Unless the signature of the appropriate manager (s) appears on the
final page of this report, this report should be considered
PRELIMINARY and is subject to change.

We appreciate your confidence in allowing Analytics to be your
testing laboratory. Any questions regarding this report can
be addressed by calling our client services department
(800-888-8061) .

End of Report
Page 2
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Attachment 13c continued

‘- LABORATORY TEST RECIU‘E-S“TN éN ALYTICS

F,CCOUI"‘?"NUMBEH NAME AND ADDRESS

IGHT CENTER 10329 Stony Run Lane
G Ashland, VA 23005
(804) 365-3000
TOLL FREE (800) 868-8061
FAX (804) 365-3002

DATE SHIPPED # OF SAMPLES SAMPLE TYPE/MEDIA PROJECT NAME OR NUMEBER

10-3-0fl &4 Eoltey Blaf ’D/mvm Shop

TEHEPHONE NUMBER

PURCHASE ORDER NO. CONTACT
Cling-p1oe Brew 30[-246- (ﬁfzf’

TURN AROUND TIME SPECIAL INSTHUCTIONS AND/OR UNUSUAL CONDITIONS: ) FAX RESULTS FAX NUMBER:

= O samepay = Ozpay g J. . Wi e oF WL

* CJ1pay STANDARD K EMAIL RESULTS - EMAIL:

* CALL FOR AVAILABILITY  * EXTRA CHARGE O ling F el i e

1 Fo— 1 v
SAMPLE ANALYSIS REQUESTED-PLEASE USE SEPARATE
FOR LABORATORY USE ONLY | SAMPLE # OR SAMPLE AREA SAMPLE DATE VOLUME/LITERS LABORATORY TEST REQUEST FOR EACH SAMPLE TYPE

2 { ( U-2—7—Uj’ f’ ‘}—(7,-_; Cuﬁ;{ay-. 6‘-(/‘(‘“;/.7: Ge ;[('i‘
2 [ |l | Nicke(
e g l:i'c(/ 5ain'vies Cél/v’i"f:r"ﬁv;

o 0 /j_e; l’,éi{&/f brv,l&-m,

- ’ i / (B(‘m};)

¥ e I.:ll.an(nJl‘..q
=" 1 T

K plews Covtnet|if method 7 1ot availssie

CHAIN OF CUSTODY RECORD

SAMPLES HAVE BEEN SEALED FOR TRANSPORT AND
DELIVERED TO LABORATORY VIA:
SIGN HERE TO INITIATE CHAIN OF CUSTODY

[ V=3[ 20s f

CARRIER IF "ANALYTICS COURIER" SIGN HERE DATE
DATE/TIME CONDITION OF SAMPLE SAMPLES RECEIVED BY:

(dulog SIGNATDRE(SAMPLE RECEIVINE]
iy Toted MQML

‘,;DOU
SIGNATURE{SAMPLE ADMINISTRATION) | SIGNATURE(SAMPLE ADMINISTRATION)

SAMPLES RELEASED BY:
SIGNATURE(SAMPLE RECEIVING)

SIGNATURE(LAB) SIGNATURE(LAB)

SIGNATURE(LAB) SIGNATURE(LAB)

PLEASE RETAIN PART 3 FOR YOUR RECORDS
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Attachment 13c¢ concluded

October 2009

TERMS AND CONDITIONS - = .

Except as otherwise provided on this document or other related documents,

the parties agree 10 the following provisions:

1. Acceptance and Modification: This document contains all terms of
the parties’ agreement concerning the services deseribed on this document
or other related documents (to include, but not limited to, environmental
amalysis policies listed in the Analytics Environmental Laboratory services
brochure), can be accepted only upon the provisions expressed herein, and
may not be medificd, added to, amended, superseded-or waived except in
wiiting by Analytics Corporation, duly authorized representative. Client
may accept this document by acknowledging or confirming it or by ac-
cepting any performance, partial or complete, by Analytics Corporation.
Reference by Analytics Corporation 10 any purchase or work order number
supplied by Client shall be for accounting idemtification purposes only.
~This document shail be binding upor the suceessors and assigns of the
parties.

2. Independent Contractor: In performing its services, Analytics Corpo-
ration shall be deemed 1o be acting solely as an independent contractor,
and only to the extent and for the specific purpose expressly set forth on
this document or other related documents.

3. Force Majeure; Delay in performance or failure to perform by
Analytics Corporation shall be excused to the extent caused by any act of
Gad, labor trouble, fire, inclement weather, act of governmental authority,
faiture of (ranspentation, accident or any other limitation. Client’s failure to
fumnish information or 10 approve or disapprove Analytics Corporations’
work. In the cvent of any of these circumstances, Analytics Corporations’
time, for completion of its services shall be extended accordingly.

: ANALYTICS COR-
PORATION MAI\ES NO EXPRESS OR IMPLIED REPRESENTATION,
WARRANTY OR CONDITION AS TO ITS SERVICES, FINDINGS,
RECOMMENDATIONS OR PROFESSIONAL ADVICE EXCEPT THAT
THEY ARE PREPARED, PERFORMED AND RENDERED IN ACCOR-
DANCE WITH PROCEDURES, PROTOCOLS AND PRACTICES GEN-
ERALLY ACCEPTED IN ANALYTICS CORPORATIONS' PROFESSION
FOR USE IN SIMILAR ASSIGNMENTS. ANALYTICS CORPORATION
SHALL NOT BE LIABLE TO CLIENT IF SUCH NON-COMPLIANCE
IS CAUSED BY NEGLIGENCE OR WILLFUL MISCONDUCT OF CLI-
ENT. NOTWITHSTANDING ANY OTHER PROVISION OF THIS
AGREEMENT, THE LIABILITY OF ANALYTICS CORPORATION TO
CLIENT, OR TO ANY OTHER PERSON OR ENTITY, ARISING OUT
OF, RESULTING FROM OR IN CONNECTION WITH THIS AGREE-
MENT OR THIS SERVICES PROVIDED BY ANALYTICS CORPORA-
TION, INCLUDING BUT NOT LIMITED TO ANALYTICS CORPORA-
TIONS’ NEGLIGENT PROFESSIONAL/ACTS. ERRORS OR OMIS-
SIONS, WHETHER ACTIVE OR PASSIVE AND WHETHER OR NOT
RELATED TO HAZARDOUS WASTES OR SUBSTANCES, SHALL
NOT CONSTITUTE A FUNDAMENTAL BREACH, INCLUDING LI-
ABILITY FOR CONSEQUENTIAL, INDIRECT. SPECIAL INCIDENTAL
OR EXEMPLARY DAMAGES, OR EXCEED THE COMPENSATION
PAID TO ANALYTICS CORPORATION. NO ACTION, SUIT OR PRO-
CEEDING SHALL BE INSTITUTED IN CONNECTION WITH THIS
AGREEMENT MORE THAN TWOQ YEARS AFTER ANALYTICS COR-
PORATION CEASES ITS PERFORMANCE HEREUNDER.

5. Information from Client: Clicnt shall provide Analytics Corporation
with 2]l information and samples required to enable Analytics Corporation
to petform its services. Analytics Corporation shall not be liable for any

incorrect advice, judgment, recommendation, finding, decision or cond™™
based upon any inaccurate or incomplete information or samples suppw._ -
by Client, or the failurc of any such samples to be representative.

6. Indemmification: Client shall indemnify and held hanmless Amalytics
Corporation and its affiliated corporations from and against any ard all
claims, causes of action. demands, losses, costs, expenses, liabilities, dam-
ages, seitlements or. judgments of any nature, including. without limitation
those related to the defense or investigation thereof and all attorney’s fees
incurred, which are auributable to the negligence or wrongful conduct of
Client or its employees-or agents, which arise from or are related to any
matter or circumstances as to which Analytics Corporation does not ex-
pressly assume responsibility or disclaims responsibility, which exceed the
maximum amount for which Analytics Corporation is liable as set forth
herein, or which are atiributable to the acts, errors, or omissions of others
and arise from or are-related to this agreement or the work to be per-
formed hercunder.

7. Waiver; One or more waivers of any term, condition or covenant by
Analytics Corporation shall not be construed by Client as a waiver of a
subsequent breach of the sane or of any other term, condition or cov-
enant.

8. Scvembility: In the event any provision of this agreement shall be
held to be invalid and unenforceable, the other provisions shall be valid
and binding on the partics hereto.

9. Rcl-enlion of Samples: All samples received by Analytics Corpora-
tion may be disposed of 30 days after submission of Analytics Corpor=-.
report to Client unless otherwise mutually agreed.
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SANALYTICS

October 2009

Attachment 13d: Bldg. 5 Plating Lab Air Monitoring Oct 2008 Group No. M309-017

ANALYTICS CORPORATION
10328 Stony Run Lane
Ashland, Virginia 23005

804-365-3000 Phone
800-888-8061 Phene

LS

G .onp No., M309-017
Account No. 19802030
Report Date: 11/10/08

CHING-TSEN BIEN

PROJECT ENHANCEMENT CORPORATION
NASA GODDARD SPACE FLIGHT CENTER
MAILSTOP 250.9, BUILDING 97

GREENBELT, MD 20771 xA% PINAT. REPGRT **x*

804-365-3002 Fax
www.analyticscorp.com

Date Received:
Sample Type:

11/04/08
5 - Air Sample(s)

Project: BLDG 5 PLATING SHOP PO Number:
Analytical Results
Lab Parameter Volume Amount LOQ Concentration

Analysis

-001 31 Samp Date: 10/30/08 S5um PVC filter with quartz support pad

= Chromium 1232 L < 2.00 ug 2 ug < 0.002 mg/M3 11/07/08
- Nickel 1232 L < 2.00 Ug 2 ug < 0.002 mg/M3 11/07/08
-002 32 Samp Date: 10/30/08 5um PVC filter with quartz support pad

= CRVI 1021 L & D025 vy 0285 ug < 0.024 ug/M3 11/10/08
-.J3 33 Samp Date: 10/30/08 0.8 micron MCE filter

- Phosphoric Acid 529 L ¥ o 10 ug NA -- 11/06/08
* Sample was lost during sample preparation. No results are available.

-004 B-30 Samp Date: 10/30/08 0.8 micron MCE filter

- Nickel 0L < 2.00 ug 2 ug -- 11/05/08

-005 30-CRB Samp Date: 10/30/08

- CRVI 0m < 0.025 ug .025 ug --

Abbreviations: ug = micrograms, mg = milligrams, mg/M3 = milligrams per
cubic meter of air, g = grams, ug/M3 = micrograms per cubic meter of air,

L = liters, all Volumes given in liters, ppm = parts per million,
ppb = parts per billion,
ug/wp = ug/wipe; NVG = No Volume Given. NAG = No Area Given,
LOQ = Limit of Quantitation.

Page 1
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5um PVC filter with quartz support pad
1110708

Areas given in square feet; ND = Not Detected;
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Attachment 13d continued

SAANALYTICS % Sny A e

Ashland. Virginia 23005
804-365-3000 Phone

~ 800-885-8061 Phone
B04-365-3002 Fax

Group No. M309-017 www.analyticscorp.com

Account No. 19802030

Report Date: 11/10/08

CHING-TSEN BIEN

PROJECT ENHANCEMENT CORPORATION

NASA G
MATILST
GREENB

ODDARD SPACE FLIGHT CENTER
OP 250.9, BUILDING 97
BL®, MDD 20771 Final Report

Summary of Analytical Methods

Compound Name Analytical Method Abbreviation
Chromium NIOSH 7300 R
Hexavalent Chromium OSHA ID 215 CRVI
Phosphoric Acid OSHA 111 —===

Nickel NIOSH 7300 ==

Notes

~ Results provided in this report relate only to the items tested.

Attached are the results we obtained on the analysis of your
samples. Any Chains-of-Custody associated with this sample
group are also enclosed. Air concentrations are calculated

as a convenience to the client and the overall accuracy of
this result depends on both the accuracy of the air volume and
the amount found by analysis. Theoretical Air Volumes for
passive monitors are calculated using the sampling time
submitted and the manufacturer's listed sampling rate for each
compound.

For blanks and non-detects the results indicated with a '<' value
represents the reporting limit for that analysis. Unless otherwise
noted results are not corrected for blank values.

Unless the signature of the appropriate manager(s) appears on the
final page of this report, this report should be considered
PRELIMINARY and is subject to change.

We appreciate your confidence in allowing Analytics to be your
testing laboratory. Any questions regarding this report can
be addressed by calling our client services department
(800-888-8061) .

End of Report
Page 2
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Attachment 13d continued

- LABORATORY TEST REQUEST
AC(.:Q‘UiN:I' NUMBEF‘I-,- N.Ahlri.E AI‘:ID ADDRESS

-7 MENM

October 2009

AANALYTICS

S SPACE 10329 Stony Run Lane
— I c Ashland, VA 23005
EL y T - (804) 365-3000
TOLL FREE (800) 888-8061
: K 4 FAX (804) 365-3002
1 L )
DATE SHIPPED # OF SAMPLES SAMPLE TYPE/MEDIA PROJECT NAME OR NUMBER
(o3 | ¢ 7ol ter plag i Plating shop
PURCHASE ORDER NO. CONTACT TYLEPHONE NUMBER  © 7} I
Cling- tsey 3¢(-2F6-6F(§

TURN AROUND TIME
« O 2DpAy
[¥'STANDARD

* EXTRA CHARGE

« [ SAMEDAY
= O 1pay
* CALL FOR AVAILABILITY

SPECIAL INSTRUCTIONS AND/UR UNUSUAL CONDITIONS:

[0 FAX RESULTS FAX NUMBER:
( ) ==
[¥ EMAIL RESULTS - EMAIL:

Cleivry- =

Cr=ta,

FOR LABORATORY USE ONLY | SAMPLE # OR SAMPLE AREA SAMPLE DATE T LABO R aaY ?EE}’EEE&E%E%%@%ES?&%%E
-y~ C hyem tvun rC K@ L
5{ |b-3e o) 1 i Ly P
30 " 2_( Chyvowmic acird ay
/ e Chlyu iyufy) D4 oo

P/’l e cocie]

1

_— o ek =l P/fus‘l)um‘t ceeed
s & t (Blank)
v chvominmygy))
34-C R} } (Blank) (

SAMPLES HAVE BEEN SEALED

FOR TRANSPORT AND
DELIVERED TO LABORATORY VIA:

CHAIN OF CUSTODY RECORD

SIGN HERE TO INITIATE CHAIN O STODY

[U=3[-2uu}”

CARRIER IF "ANALYTICS COURIER" SIGN HERE DATE
DATE/TIME CONDITION OF SAMPLE SAMPLES RECEIVED B¥—~, SAMPLES RELEASED BY:
|
“l - \ Q\E‘ v{%\ SIGNA E(SANMP ECEIYING) SIGNATURE(SAMPLE RECEIVING)
lpoee
SIGNATUBE(SA DMINISTRATION) | SIGNATURE(SAMPLE ADMINISTRATION) 4
—

SIGNATURE(LAB)

SIGNATUREILAB)

SIGNATUREILAB)

SIGNATUREILAB)

PLEASE RETAIN PART 3 FOR YOUR RECORDS
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Attachment 13d concluded

October 2009

TERMS AND CONDITIONS .

Except as otherwise provided on this document or other refated documients,

the parties agree to the following provisions:

1. Acceptance and Modification: This document contains all terms of
the parties’ agreement concerning the services described on this document
or other related documents {to include, but not limited to, cnvironmental
analysis policivs listed in the Analytics Environmental Laboratory services
brochure), can be accepted only upon the provisions expressed hercin, and
may not be modified, added to, amended, superseded or waived except in
writing by Analytics Corporation, duly authorized represeniative. Client
may accept this document by acknowledging or confinming it or by ac-
cepting any performance, partial ar complete, by Analytics Cotporation.
Reference by Analytics Corporation 10 any purchase or work order number
supplicd by Client shall be for accounting identification purposcs only.
This doctment shiall he binding upon-the successors and assigns of the
partics, - -

2. Indepepdent Contractor: In performing its services, Analytics Corpo-
ration shall be deemed to be acting solely as an independent contractor,
and only 1o the extent and for the specific purpose expressly set forth on
this document or other related documents.

3. Force Majeure: Delay in performance or failure to perform by
Analytics Corporation shalf be excused 1o the extent caused by any act of
God, labor trouble, fire, inclement weather, act of governmental authority,
failure of transportation, accident or any other limitation. Client's failure to
fumish information or to approve or disapprove Analytics Corporations’
work, In the cvent of any of these circumstances, Analytics Corporations’
time for completion of its services shall be extended accordingly.

4. Limited Warranty and Limitation of Liability: ANALYTICS COR- -
PORATION MAKES NO EXPRESS OR IMPLIED REPRESENTATION,
WARRANTY OR CONDITION AS TO ITS SERVICES, FINDINGS,
RECOMMENDATIONS OR PROFESSIONAL ADVICE EXCEPT THAT -
THEY ARE PREPARED, PERFORMED AND RENDERED IN ACCOR-
DANCE WITH PROCEDURES, PROTOCOLS AND PRACTICES GEN-
ERALLY ACCEPTED IN ANALYTICS CORPORATIONS' PROFESSION
FOR USE IN SIMILAR ASSIGNMENTS. ANALYTICS CORPORATION
SHALL NOT BE LIABLE TO CLIENT IF SUCH NON-COMPLIANCE
1S CAUSED BY NEGLIGENCE OR WILLFUL MISCONDUCT OF CLI-
ENT. NOTWITHSTANDING ANY OTHER PROVISION OF THIS
AGREEMENT, THE LIABILITY QF ANALYTICS CORPORATION TO
CLIENT, OR TO ANY OTHER PERSON OR ENTITY, ARISING OUT
OF, RESULTING FROM OR IN CONNECTION WITH THIS AGREE-
MENT OR THIS SERVICES PROVIDED BY ANALYTICS CORPORA-
TION, INCLUDING BUT NOT LIMITED TO ANALYTICS CORPORA-
TIONS' NEGLIGENT PROFESSIONAL ACTS. ERRORS OR OMIS-
SIONS, WHETHER ACTIVE OR PASSIVE AND WHETHER OR NOT
RELATED TO HAZARDOUS WASTES OR SUBSTANCES, SHALL
NOT CONSTITUTE A FUNDAMENTAL BREACH, INCLUDING LI-
ABILITY FOR CONSEQUENTIAL; INDIRECT, SPECIAL INCIDENTAL
OR EXEMPLARY DAMAGES, OR EXCEED THE COMPENSATION
PAID TO ANALYTICS CORPORATION. NO ACTION, SUIT OR PRp-
CEEDING SHALL BE INSTITUTED IN CONNECTION WITH THIS

AGREEMENT MORE THAN TWO YEARS AFTER ANALYTICS COR- -

PORATION CEASES ITS PERFGRMANCE HEREUNDER.

5. Information from Clieat: Client shall provide Analytics Corporation
with all infonnation and samples required to cnable Analytics Corporation
1o perform ils services. Analytics Corporation shall not be liable for any

. P

incorrect advice, judgment, recommendation, finding, decision or e
based upon any inaccurate or incomplete information or samples suppued
by Clicent, or the failure of any such samples to be representative.

6. Indemnification; Client shall indemnify and hold harmless Analytics
Corporation and its affiliated corporations from and against any and all
claims, causes of action, demands, losses, costs, expenses, liabilitics, dam-
ages, scitlements or judgments of any nature, including without limitation
those related to the defense or investigation thereof and all attomey’s fees
incurred, which are attributable to the negligence or wrongful conduct of
Client or its.cmployees or agents, which arise from or are related to any
matter or circumstances as 1o which Analytics Corporation does not ex-
pressly assume responsibility or dischims responsibility, which ¢xceed the
maximum amount for which Analytics Corporation is liable as set forth
herein, or which are atiributable to the acts, errors, or omissions of others
and arise from or are related to this agreement or the work to be per-
formed hereunder,

7. Waiver: One or more waivers of any term, condition or covenant by
Analytics Corporation shall not be construed by Clicat as a waiver of a
subsequent breach of the same or of any other ierm. condition or cov-
enant.

8. Severability: In the event any provision of this agreement shall be
held to be invalid and unenforceable, the other provisions shall be valid
and binding on the partics hereto.

9. Retention of Samples: All s:hnples received by Analytics Corpora-
lion may be dlspuecd of 30 days after submission of Analytics Corp"ﬂ}n
report to Client unless otherwise mutually agreed,

f&»}\
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Attachment 13e: Bldg. 5 Plating Lab Air Monitoring Oct 2008 Group No. M309-027

AAANALYTICS

_—
G-oup No. M309-027
Account No. 19802030
Report Date: 11/10/08

CHING-TSEU BIEN

ANALYTICS CORPORATION
10329 Stony Run Lane
Ashland, Virginia 23005

804-365-3000 Phone
800-888-8061 Phone
804-365-3002 Fax
www.analyticscorp.com

PROJECT ENHANCEMENT CORPORATION
NASA GODDARD SPACE FLIGHT CENTER

MAILSTOP 250.9,
GREENBELT, MD

BUILDING 97
20771

k¥ PINAT, REPORT *#kiX

Date Received: 11/04/08
Sample Type: 6 - Air Sample(s)
Project: BLDG 5 PLATING

Analytical Results

PO Number:

Lab Parameter Volume Amount LOQ Concentration Analysis
-001 S-1 Samp Date: 10/29/08 Silica Gel 200/400 (Specially Cleaned)
- HCl-Front < Z.5 ug 2.5 ug 11/07/08
- HCl-Rear ND 2.5 ug 11/07/08
=2 HCl-Total 88.6 L € 2.5 ug 2.5 ug < 0.028 mg/M3 11/07/08
-002 S-2 Samp Date: 10/29/08 Silica Gel 200/400 (Specially Cleaned)
~ HNO3 Front £ 5 ug 5 ug 11/07/08
HNO3 Rear ND 5 ug 11/07/08
& HNO3 Total 81.0 L < 5 ug 5 nag < 0.062 mg/M3 11/07/08
-003 SB-1 Samp Date: 10/29/08 BLANK
Silica Gel 200/400 (Specially Cleaned)
= HCl-Front < 2.5 ug 2.5 ug 11/07/08
- HCl-Rear ND 2.5 ug 11/07/08
= HCl-Total 0L ¢ 2.5 ug 2.5 ug = 11/07/08
- HNO3 Front 2 5 g 5 ey 11/07/08
= HNO3 Rear ND 5 ug i11/07/08
- HNO3 Total 0L < 5 ug 5 ug -- 11/07,/08
-004 S-11 Samp Date: 10/30/08 Silica Gel 200/400 (Specially Cleaned)
- H2504 Front = 5 ug 5 ug 11/07/08
= H2504 Rear ND 5 ug 11/07/08
- H2504 Total B2.4 T < 5 ug 5 ug < 0.061 mg/M3 11/07/08
-005 S-12 Samp Date: 10/30/08 Silica Gel 200/400 (Specially Cleaned)
= HCl-Front < 2.5 ug 2.5 ug 11/07/08
- HCl-Rear ND 2.5 ug 11/07/08
- HCl-Total B2.7 L < 2.5 ug 2.5 ug < 0.030 mg/M3 11/07/08
Page 1
~ (?/
Quality Industrial Hygiene and Environmental Laboratory Testing
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Attachment 13e continued

/ANALVTlcs

r’

Group No. M309-027
Account No. 19802030
Report Date: 11/10/08

CHING-TSEU BIEN

PROJECT ENHANCEMENT CORPORATION
NASA GODDARD SPACE FLIGHT CENTER
MATLSTOP 250.9, BUILDING 97
GREENBELT, MD 20771

Final Report

October 2009

ANALYTICS CORPORATION
10329 Stony Run Lane
Ashland, Virginia 23005
804-365-3000 Phone
800-888-8061 Phone
804-365-3002 Fax
www.analyticscorp.com

11/04/08
6 - Air Sample(s)

Date Received:
Sample Type:

Project: BLDG 5 PLATING PO Number:
Analytical Results
Lab Parameter Volume Amount LOQ Concentration Analysis
- HF Front < 5 ug 5 ug 11/07/08
= HF Rear ND 5 ug 11/07/08
- HF Total B2.5 < 5 ug % g < 0.060 mg/M3 11/07/08
-006 SB-2 Samp Date: 10/30/08 BLANK
Silica Gel 200/400 (Specially Cleaned)
~ H2S504 Front < 5 ug 5 ug 11/07/08
H2S04 Rear ND 5 ug 11/07/08
- H2S04 Total 0L < 5 ug 5 ug -- 11/07/08
- HCl-Front < 2.5 ug 2.5 ug 11/07/08
- HCl-Rear ND 2.5 ag 11/07/08
- HC1l-Total 0 L < 2.5 ug 2.5 ug e 11/07/08
- HF Front < 5 ug 5 ug 11/07/08
- HF Rear ND 5 ug 11/07/08
- HF Total 0L < 5 ug 5 ug -- 11/07/08
Abbreviations: wug = micrograms, mg = milligrams, mg/M3 = milligrams per

cubic meter of air, g =
L = liters, all Volumes
pPpb = parts per billion,
ug/wp = ug/wipe; NVG = N
LOQ = Limit of Quantitat

Quality

grams, ug/M3 = micrograms per cubic meter of air,
given in liters, ppm = parts per million,
Areas given in square feet; ND = Not Detected;

o Volume Given. NAG = No Area Given,
ion.
Page 2 (
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Attachment 13e continued

ANALYTICS CORPORATIO
SAANALYTICS

Ashiand, Virginia 23005
804-365-3000 Phone

— B00-888-8061 Phone

804-365-3002 Fax
Group No. M309-027 www.analyticscorp.com
Account No. 19802030

Report Date: 11/10/08

CHING-TSEU BIEN

PROJECT ENHANCEMENT CORPORATION

NASA GODDARD SPACE FLIGHT CENTER

MAILSTOP 250.9, BUILDING 97

GREENBELT, MD 20771 Final Report

Summary of Analytical Methods

Compound Name Analytical Method Abbreviation

Sulfuric Acid Total NIOSH 7903 H2804 Total
NIOSH 7903 HC1l

Hydrofluoric Acid Total NIOSH 7903 HF Total

Nitric Acid Total NIOSH 7903 HNO3 Total

Notes

™~ Results provided in this report relate only to the items tested.

Attached are the results we obtained on the analysis of your
samples. Any Chains-of-Custody associated with this sample
group are also enclosed. Air concentrations are calculated

as a convenience to the client and the overall accuracy of
this result depends on both the accuracy of the air volume and
the amount found by analysis. Theoretical Air Volumes for
passive monitors are calculated using the sampling time
submitted and the manufacturer's listed sampling rate for each
compound .

For blanks and non-detects the results indicated with a '<' value
represents the reporting limit for that analysis. Unless otherwise
noted results are not corrected for blank wvalues.

Unless the signature of the appropriate manager(s) appears on the
final page of this report, this report should be considered
PRELIMINARY and is subject to change.

We appreciate your confidence in allowing Analytics to be your
testing laboratory. Any questions regarding this report can
be addressed by calling our client services department
(800-888-8061) .

End of Report
Page 3
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Attachment 13e continued

= - "LABORATORY TEST REQUEST AA NALYTIC S

ACCOUNT NUMBER, NAME AND ADDRESS i i
JANCEMENT CORPORATION

PROJECT ENH

MASA GODDARD SPACE FLIGHT CENTER mgzgsmnyﬁunlang
MARILSTORP 258.9, BUILDING 37 Ashland, VA 23005
™ GREENBELT, MI V77 (804) 365-3000
Phanet 3@i , TOLL FREE (800) 888-8061
FAX (804) 365-3002

I—-3a21 1
PROJ# = 198@z@3yd

DATE SHIPPED #.OF SAMPLES SAMPLE TYPE/MEDIA PROJECT NAME OR NUMBER

l0=5rofl b | Servert tub| Bldgp i~ Platiy

SELEPHGNE NUMBER

- - Chimp-tsen Biew) o [-286-67LF

TURN AROUND TIME SPECIAL INSTRUCTIONS AND/OR UNUSUAL CONDITIONS: T FAX RESULTS FAX NUMBER-
« [ SAMEDAY - [ 2 DAY ﬂ{l)pyf, Conleutii Eimay 0] 7‘[@ (E/ OB s Tl e
+ 01 DAy N sTANDARD k EMAIL RESULTS - EMAIL: L
* CALL FORAVAILABILITY  * EXTRA CHARGE +W 1 4L#H el bac S_—ec‘/f . CHG = Fsaas B A/~
: ANALYSIS ﬂ!ﬂsgsg ﬂnﬁs sgél'ém‘re

FOR LABORATORY USE ONLY | SAMPLE & OR SAMPLE AREA SAMPLE DATE O e e LABORATORY TEST AEQUEST FOR BACH SAMPLE TYPE

S—I £t gf%&b Hydrochloe ae

s> | (| gig [pieac

s | 7| Blag] T o

-~ S—(f (o-30-0f | §a.( | Sulfare ace
G2 ( g2 f’f;"’“"’%/w‘t acre|

) \//Iz,uf/muv[? Gididp
S B”Z’ ﬁ(ﬁu'\‘[’t ’}Ld}' above

CHAIN OF CUSTODY RECORD

SAMPLES HAVE BEEN SEALED FOR TRANSPORT AND
DELIVERED TO LABORATORY VI

CARRIER IF "ANALYTICS COURIER™ SIGN HERE DATE (-

DATE/TIME CONDITION OF SAMPLE SAMPLES RECEIVEQ-RY: SAMPLES RELEASED BY:
!t! Ll I [#] 8 Cj— SIGNATURE(SAME 1HMG) SIGNATURE(SAMPLE RECEIVING)
Ttn
1000
SIGNA E(SAMRLEFADMINISTRATION) | SIGNATURE{SAMPLE ADMINISTRATION)
-
,_ SIGNATURE(LAB) SIGNATURE(LAB)

SIGNATURE(LAB) SIGNATURE(LAB]

PLEASE RETAIN PART 3 FOR YOUR RECORDS
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Attachment 13e concluded

TERMS AND CONDITIONS

L
FY

Except as otherwise provided on this document or other related documents,  jncorrect advice, judgmenl, recommendation, finding, decision or M,q

the partics agree to the following provisions: based upon any inaccurate or incomplete information or samples Suppried
o . i by Client, or the failure of any such samples to be representative.
1. Aggnmm_higgﬁm This document contains all terms of
the parties’ agreement conceming the services de.scﬁMd on this document 6. Indemnification; Client shall indemnify and hold harmless Analytics
B or other related documents (to include, but not limited to, environmental Corporation and its affiliated corporations from and against any and all

analysis policies listed in the Analytics Environmental Laboratory services  ¢laims, causes of action, demands, losses, costs, expenses, liabiliti

s N sy 3 linbilities, dam-
brochure), can be accepted only upon the provisions expressed herein, and  ages, settlements or judgments of any nature, including without limitation
may not be modified, added to, amended, superseded or waived except in those related to the defense or investigation thereof and alf attorney’s fees

writing by Analytics Corporation, duly authorized representative. Client incurred, which dre aftributable to the negligence or wrongful conduct of
may accept this document by acknowledging or confirming it o by ac- Client or its employees or agents, whlchganie from or are related to any
cepting any performance, partial or complete, by Analytics Corporation. ~ mateer or circumstances as to which Analytics Corporation docs not ex-
Reference by Analytics Corporation to any purchase-or work order number  préssly assutne responsibility or disclaims responsibility, which exceed the
supplied by Client shall be for accounting identification purpases only. maximum amount for which Analytics Cotporation is liable as set forth

- This document shnll be hmdmg “P°" the successors and assigns of the herein, or which are attributable to the acts, errors, or omissions of others
parties. - - } and arise from or are related to this agreenent or the work to be per-

formed hereunder.

2. Independent Contractor: In performing its services, Analytics Corpo-
ration shall be deemed to be acting solely as an independent contractor, . 7. Waiver; One or more waivers of any term, condition or covenant by
and only 1o the extent and for the specific purpose expressly set f‘“h on Analytics Corporation shall not be construed by Client as a waiver of a
this document or other related documents. subsequent breach of the same or of any other term, condition or cov-

enant.
3. Force Majeare: Delay in performance or failure to perform by
Analytics Corporation shall be excused to the extent caused by)any actof 8, Severability: In the cvent any provision of this agreement shall be

God, labor trouble, fire, inclement weather, act of governmental authority, hield to be invalid and unenforceable, the other provisions shall be valid

failure of transpontation, accident or any other limitation. Client’s failure t6  and binding on the parties hereto.

furnish information or to approve or disapprove Analytics Corporations’

work. In the event of any of these circumstances, Analytics Corporations’ 9, m@_‘g_s_amm All samples received by Analytics Corpora-

time for completion of its services shall be extended accordingly. tion may be disposed of 30 days after submission of Analytics cm—wm
. - report to Client unless otherwise mutually agreed.

4. Limited W; y and Lim f Ligbility:” ANALYTICS COR-

PORATION MAKES NO EXPRESS OR IMPLIED REPRESENTATION,

WARRANTY OR CONDITION AS TO ITS SERVICES, FINDINGS,

RECOMMENDATIONS OR-PROFESSIONAL ADVICE EXCEPT THAT

THEY ARE PREPARED, PERFORMED AND RENDERED IN ACCOR-

DANCE WITH PROCEDURES, PROTOCOLS AND PRACTICES GEN- .

ERALLY ACCEPTED IN ANALYTICS CORPORATIONS' PROFESSION

FOR USE IN SIMILAR ASSIGNMENTS. ANALYTICS CORPORATION

SHALL NOT BE LIABLE TO CLIENT IF SUCH NON-COMPLIANCE

IS CAUSED BY NEGLIGENCE OR WILLFUL MISCONDUCT OF CLI-

ENT. NOTWITHSTANDING ANY OTHER PROVISION OF THIS

AGREEMENT, THE LIABILITY OF ANALYTICS CORPORATION TO

CLIENT, OR TO ANY OTHER PERSON OR ENTITY, ARISING OUT

OF, RESULTING FROM OR IN CONNECTION WITH THIS AGREE-

MENT OR THIS SERVICES PROVIDED BY ANALYTICS CORPORA-

TION, INCLUDING BUT NOT LIMITED TO ANALYTICS CORPORA-

TIONS' NEGLIGENT PROFESSIONAL ACTS. ERRORS OR OMIS-

SIONS, WHETHER ACTIVE OR PASSIVE AND WHETHER OR NOT

RELATED TO HAZARDOUS WASTES OR SUBSTANCES, SHALL

NOT CONSTITUTE A FUNDAMENTAL BREACH, INCLUDING LI-

ABILITY FOR CONSEQUENTIAL, INDIRECT, SPECIAL INCIDENTAL . -

OR EXEMPLARY DAMAGES, OR EXCEED THE COMPENSATION -

PAID TO ANALYTICS CORPORATION. NO ACTION, SUIT OR PRO-

CEEDING SHALL BE INSTITUTED IN CONNECTION WITH THIS ~

AGREEMENT MORE THAN TWO YEARS AFTER ANALYTICS COR- ~

PORATION CEASES ITS PERFORMANCE HEREUNDER.

5. Information from Client: Client shall provide Analytics Corporation A ™
with all information and samples required to enable Analytics Corporation N

to perform its services. Analytics Corporation shall not be liable for any
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Attachment 13f: Bldg. 5 Plating Lab Air Monitoring Nov 2008 Group No. M316-054

CS CORPORATION

STANALYTICS A% Sy Pun Lo
Ashland, Virginia 23005

804-365-3000 Phone

~—~ 800-888-8061 Phone
C Jup No. M316-054 804-365-3002 Fax
Account No. 19802030 www.analyticscorp.com

Report Date: 11/13/08

CHING-TSEN BIEN

PROJECT ENHANCEMENT CORPORATION

NASA GODDARD SPACE FLIGHT CENTER

MAILSTOP 250.9, BUILDING 97

GREENBELT, MD 20771 *kk* FINAL REPORT *%%*

Date Received: 11/11/08
Sample Type: 2 - Air Sample(s)
Project: PLATING SHOP PO Number:

Analytical Results

Lab Parameter Volume Amount LOQ Concentration Analysis

-001 S-34 Samp Date: 11/10/08 Silica Gel 200/400 (Specially Cleaned)

= H3PO4 Front < 10 ug 10 ug 11/13/08

- H3PO4 Rear ND 10 ug 11/13/08

- H3PO4 Total 102 L < 10 oy 10 ug < 0.098 mg/M3 11/13/08

-002 S-34B Samp Date: 11/10/08 BLANK

p— Silica Gel 200/400 (Specially Cleaned)
H3P0O4 Front < 10 ug 10 ug 11/13/08

- H3P0O4 Rear ND 10 ug 11/13/08

- H3P0O4 Total 0L < 10 ug 10 ug -- 11/13/08

Abbreviations: ug = micrograms, mg = milligrams, mg/M3 = milligrams per
cubic meter of air, g = grams, ug/M3 = micrograms per cubic meter of air,
L = liters, all Volumes given in liters, ppm = parts per million,
ppb = parts per billion, Areas given in square feet; ND = Not Detected;
ug/wp = ug/wipe; NVG = No Volume Given. NAG = No Area Given,

LOQ = Limit of Quantitation.

Page 1
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Attachment 13f continued

"N - ANALYTICS CORPORATION
SAANALYTICS
Ashland, Virginia 23005

804-365-3000 Phone

~ 800-888-8061 Phone

804-365-3002 Fax
Group No. M316-054 www.analyticscorp.com
Account No. 19802030

Report Date: 11/13/08

CHING-TSEN BIEN

PROJECT ENHANCEMENT CORPORATION

NASA GODDARD SPACE FLIGHT CENTER

MAILSTOP 250.9, BUILDING 97

GREENBELT, MD 20771 Final Report

Summary of Analytical Methods

Compound Name Analytical Method Abbreviation
Phosphoric Acid Total NIOSH 7903 H3P0O4 Total
Notes

Results provided in this report relate only to the items tested.

Attached are the results we obtained on the analysis of your
~ samples. Any Chains-of-Custody associated with this sample
group are also enclosed. Air concentrations are calculated
as a convenience to the client and the overall accuracy of
this result depends on both the accuracy of the air volume and
the amount found by analysis. Theoretical Air Volumes for
passive monitors are calculated using the sampling time
submitted and the manufacturer's listed sampling rate for each
compound.

For blanks and non-detects the results indicated with a '<' wvalue
represents the reporting limit for that analysis. Unless otherwise
noted results are not corrected for blank values.

Unless the signature of the appropriate manager (s) appears on the
final page of this report, this report should be considered
PRELIMINARY and is subject to change.

We appreciate your confidence in allowing Analytics to be your
testing laboratory. Any questions regarding this report can
be addressed by calling our client services department
(800-888-8061) .

End of Report
Page 2
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Attachment 13f concluded

ACCOUNT MUMEER, NAME AND ADDRESS
PROJECT ENHANCEMENT CORPORATION

NASA GODDARD SPACE FLIGHT CENTER 10329 Stony Run Lane

MAILSTOP 258.9, BUILDING 97 VA 23005
™ BREENBELT, MD 20771 (804)

Phone: 301-286-6795 TOLL FREE {800) 688-8051

Faxt 1-301-286-1618 — (B04) 365-3002

PROJ#: 19802030

ok 2 | oting Sher
| | 0]-2¢6-50E

-UW “Etw F"‘“ 'ﬂn_:ﬁ— "
Eulﬁﬂw mmln- gﬁ'“ﬁd M i

o asonToRY U i | SANPES CR B aA | SpaT | o B e mmm it
§-3¢ li-towgl (02 qua‘}pﬁfm‘c acief ‘

S-34B | [k (Blani |

gt "}?Lﬂ,am -pd\fﬁ (Lunm'trwfmu?’ Phes phvic

Ledl on batl, Seqtiws o fhe ¢ (i Co
| fube _

|
H«-—fd“'-’-”"f

TR TTCE COURER Lrie — Lo
DATETIVE CONDITION OF BAMPLE FLE! T “SAMPLES RELEASED BY. |
9.:.«? e f ? RECEIVING]
e /W 2 e B ihs |
|
i SICMATUREILAR) EIGMATURE LAB) '
SIGNATUREILAD) BIGNATURE (LA

PLEASE RETAIN PART 3 FOR YOUR RECOANS
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NASA Independent Assessment Team Report

Attachment 14: Bldg. 5 Plating Lab Air Monitoring Jan 2009 Group No. N019-027

AAANALYTICS

October 2009

ANALYTICS CORPORATION
10329 Stony Run Lane
Ashiand, Virginia 23005
804-365-3000 Phone
B00-BBB-80G1 Phone

Group No. N015-027 804-365-3002 Fax
Account No. 192802030 www.analyticscorp.com
Report Date: 01/23/09
CHING-TSENBIEN
PROJECT ENHANCEMENT CORPORATION
NASA GODDARD SPACE FLIGHT CENTER
MAILSTOP 250.9, BUILDING 97
GREENBELT, MD 20771 =x** FTNAL. REPORT #*#*##%
Date Received: 01/1%/09
Sample Type: 3 - Air Sample(s)
Project: BLDG PLATING SHOP PO Number :
Analytical Results
Lab Parameter Volume Amount LOQ Concentration Analysis
-001 PS-011609-1 Samp Date: 01/16/09 0.8 micron MCE filter
- Gold 950.5 L < 2.00 ug 2 ug < 0.022 mg/M3 01/22/09
- Barium 90.5 L < 2.00ug 2 ug < 0.022 mg/M3 01/22/09
- Chromium 90.5 L < 2.00 ug 2 ug < 0.022 mg/M3 01/22/09
- Potassium 50.5 L < 2.50 ug 2.5 ug < 0.022 mg/M3 01/22/09
- Sodium 90.5 L. < 2.50 ug 2.5 ug < 0.028 mg/M3 01/22/09
™ Nickel  90.5 L < 2.00ug 2 ug < 0.022 mg/M3 01/22/09
-002 P5-011609-2 Samp Date: 01/16/09 0.8 micron MCE filter
Gold 91.3 L < 2.00 ug 2 ug < 0.022 mg/M3 01/22/09
- Barium 91.3 L < 2.00 ug 2 ug < 0.022 mg/M3 01/22/09
- Chromium 91.3 L < 2.00 ug 2 ug < 0.022 mg/M3 01/22/09
- Potassium 91.3 L < 2.50 ug 2.5 ug < 0.022 mg/M3 01/22/09
- Sodium 91.3 L. < 2.50 ug 2.5 ug < 0.027 mg/M3 01/22/09
Nickel 91.3 L < 2.00 ug 2 ug < 0.022 mg/M3 01/22/09
-cm:'. PS-011609-3B Samp Date: 01/16/09 BLANK 0.8 micmn MCE filter
Gold 0L < 2.00 ug 2 ug or/22/09
- Barium 0L < 2.00ug 2 ug -- 01/22/09
- Chromium 0L < 2.00 ug 2 ug -- 01/22/09
- Potassium oL < 2.50ug 2.5 ug - 01/22/09
- Sodium 0oL 3.27 ug 2.5 ug -—- 01/22/09
- Nickel 0L < 2.00 ug 2 ug -- 01/22/09

Laboratdry control spikes for Gold failed with recovery at 1.25-2.48%.

Results may biased low.

Sodium present in client blank. Samples are corrected.

r\

Page 1
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NASA Independent Assessment Team Report

Attachment 14 continued

SANAYTICS

&

Group No. N015-027
Account No. 19802030
Report Date: 01/23/09

CHING-TSENBIEN

PROJECT ENHANCEMENT CORPORATION
NASA GODDARD SPACE FLTIGHT CENTER
MATLSTOP 250.9, BUILDING 97

GREENBELT, MD 20771 Final Report

October 2009

ANALYTICS CORPORATION

10329 Stony Run Lane
Ashland, Virginia 23005
804-365-3000 Phone
800-888-8061 Phone
804-365-3002 Fax

www.analyticscorp.com

Date Received: 01/1%/09%

Sample Type: 3 - Air Sample(s)

Project: BLDG PLATING SHOP PO Number:
Analytical Results

Lab Parameter Volume  Amount LOQ

Concentration Analysis

Abbreviations: ug = micrograms, mg = milligrams, mg/M3
cubic meter of air, g = grams,
L = liters, all Volumes given in liters, ppm
ppb = parts per billion, Areas given in square feet; ND
ug/wp = ug/wipe; NVG = No Volume Given. NAG = No Area Given,

m Limit of Quantitation.

parts per millieon,

Page 2
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Attachment 14 continued

AANALYTICS o A

—— Ashland, Virginia 23005

(r. 804-365-3000 Phone
B800-888-B061 Phona

804-365-3002 Fax

Group No. NHO15-027 www.analyticscorp.com

Account No. 19802030
Report Date: 01/23/09

CHING-TSENBIEN

PROJECT ENHANCEMENT CORPCRATION

NASA GODDARD SPACE FLIGHT CENTER

MAILSTOP 250.9, BUILDING 97

GREENBELT, MD 20771 Final Report

Summary of Amalytical Methods

Compound Name Analytical Method Abbreviation
Gold NIOSH 7300M ————

Barium NIOSH 7300 ———=
Chromium NIOSH 7300 -————
Potassium NIOSH 7300 ————

Sodium NIOSH 7300M S,

Nickel NIOSH 7300 S

Notes

Results provided in this report relate only to the items tested.

Attached are the results we cbtained on the analysis of your
samples. Any Chains-of-Custody associated with this sample
group are also enclosed. Air concentrations are calculated
as a convenience to the client and the overall accuracy of
this result depends on both the accuracy of the air volume and
the amount found by analysis. Theoretical Air Volumes for
passive monitors are calculated using the sampling time
submitted and the manufacturer's listed sampling rate for each
compound .

For blanks and non-detects the results indicated with a '<' value
represents the reporting limit for that analysis. Unless otherwise
noted results are not corrected for blank values.

Unless the signature of the appropriate manager(s) appears on the
final page of this report, this report should be considered
FRELIMINARY and is subject to change.

We appreciate your confidence in allowing Analytics to be your
testing laboratory. Any questions regarding this report can
be addressed by calling our client services department
(B0O0-8BB-BO61) .

Qualty Industrial Hygiene and Environmental Laboralory Testing
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Attachment 14 concluded
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Attachment 15: Bldg. 5 Plating Lab Field Activity Report Oct 1987(3)
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Attachment 15 continued

e ——————
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N /A
SAPLING MEDIA: 37 mm, S5.0mm PV Flter
H.II-IP_HG. 4
: FLOW RATE: ||>5. JFM -
TIME STARTED: 1231 PM
—————
TIME FINLSHED: 4L PP
: S menwits |5 &trs 5 A/¥se
e .9.3'5.- jkm : . e rnatt = 3
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Attachment 15 concluded

October 2009
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. mpL= 0.00! ~3
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Attachment 16: Bldg. 5 Plating Lab Field Activity Report Oct 1987_01(3)

>
'D"E 00~-38-¢7 GODDARD SPACE FLIGHT CENTER eMPLOTEES
OCCUPATIONAL HEALTH W -
PRODUCT MANUFACTURED MALE
ORSERVICE oo FIELD ACTIVITY REPORT \\& FEMALE
8k x 11 ‘1 TOTAL
DIVISION CODE BUILDING NO. . ROOM NO.
752, ' 5 Lie etrpplating 5&@
PERSON INTERVIEWED TITLE ¥

Plar Maitn

purposE: (] INvEsTicaTion [ survey [ ] insPection [} PrReciMINARY [} FouLow-up [T conFerence [ wisiT
O oTHer

REASON: [ SELF-INITIATED [} OCCUPATIONAL DISEASE REPORTED  [_] COMPLAINT
{7} REQUEST (SOURCE}

SPECIFIC HAZARD OR WORKERS RECOMMENDATICNS ACCOMPLISHED
CONDITION EXPOSED WRITTEN — VERBAL YES | NO | IN PROGRESS
Polential Scdiunm i
yAroxide Bxpesix | 34

sampLEs coLLecteo___l o I Sediwrn ae NEC [Z!g&ml Y202 roTaL /
(NO. & KIND) :

DETERMINATION MADE < Minimuen Dedocdion Limit TOTAL

(NO. & KIND}

MEDICAL ;\}'//4 OCCUPATIONAL DISEASE REPORTED, NO. & KIND

REMARKS

oy Fvan  XF TWaadan

NsPECTED (] ves [} no FoLber [] ves [J no
Sm-ﬁah# AN # Sﬂm,o‘i Location Resw lF
CIGSFC- 5-EPS = 9137-1040 Pesona) Samglt, Bel Mithell , werked <o.l5 "7
Persaral &/ ) creinly N cenkiT aisk | be fueen >

TLY for Soliv Mydme (e = 2 ™Y s (ceiling)

NoTE: 5’&0\9\.\.\3 s anelysis  Jatal for AAL H TI37- 1030 for Hu;olmgef\

Chlonide  slso aMouched . Aprars ot WiTy sany predinon
we-S ¢$€& - AML reccmnwr\éék{ rtsa.:*\?\-\-g, ;&7/»«( 12-14-#7
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Attachment 16 concluded

I j ( /
4 3
o -2§- &1
I §165FC -5 -EPS - Pevoral - &) AL - Ti37-40
BUILDING MO, <

ROCM NO.

Electrofating  Shope

SAMPLING LOCATION:

Personal Sanmple - worted ”main\‘/ fa center aisle
pbween Aluminum Etch andd Oollite 16O

OPERATION: Aluminum Etdn  and oalide |60 c&\‘co»u‘f\\\fj
_Sedive thydrewidd

WORKERS INVOLVED: 2-3

HAME & 1.D, 5&\ mitcke\\

-MNQ MEDIA: D-d31$— N Hc‘ (\D ml) g >

"““"” I

FLOW ;I.M‘.l: \'0 ’Q'?m ;

TIME STARTED: 9100 AM

rim: FINISHED: 1~30 M

VOLIME: 270 diders 270 winukes g AT _ a8 Lk

\ Nr;“osn\; i 4.0 -

A . ?{(sona. S(L.MP\Q ‘o S o H‘—(A-(D‘{A‘(

Qn.su&\‘. LMD L

MDL = 015 ™Y > ERCE ;%3 (cg.l.»js
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Attachment 17a: Bldg. 5 Plating Lab Air Monitoring Oct 1987 Feb 1988(4)

March 31, 1988

7

TO: 205/Chief, Healch, Safety and Security
THRU: 205.2/Director of Environmental Health, Health Unitﬂf
Nacional Health Services, Inc.

FROM: 205.2/Industrial Hygienist, Health Unit, National
Health Services, Inc.

SUBJECT: Building 5 - Electroplating Shop Air Monitoring

During the 1987 Annual Local Exhaust Ventilation System Survey of the
Building 5 Electroplating Shop, it was noted that 64 percent of the
push-pull type exhaust systems were not operating at the ventilation
rates required by the OSHA Ventilation Standard, 29 CFR 1910.94 (d) or
the American Conference of Governmental Industrial Hygienists (ACCIH)
recommendations manual "Industrial Ventilation - 17th Edition". It

was therefore recommended that air sampling be conducted in the
Electroplating Shop to assure that employee exposures to various
chemical vapors and mists were within the acceptable limits established
by OSHA and the ACCIH.

Air monitoring for chromic acid, phosphoric acid and sodium hydroxide

was conducted on October 27 and 28, 1987. Due to renovation of the
Electroplating Shop, several tank solutions were not in operation at

this time; therefore, monitoring for sulfuric acid, nickel and hydrogen
chloride was conducted on February 2, 1988, Air sampling was conducted
using calibrated portable pumps to draw air through various filter or
liquid mediums, in accordance with NIOSH Methods of Sampling. All samples
were analyzed by an AIHA accredited laboratory.

The attached table summarizes the sampling data and analytical results
received. It should be noted that at the time of the surveys, concentrations
of all chemicals sampled were well below their respective OSHA Permissible
Exposure Limits (PELs) and ACGIH Threshold Limit Values (TLVs), based on

an eight-hour time-weighted average (TWA).

P A 7 Nten”

Lisa G, Marctin

Enclosure
cc: J. Munford/752.0

J. Henninger/752.2
P. Martin/752.2
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Building § - Electroplating Shop
Alr Monitoring Resules

Chenical Sazple Tige .
Sampled Date Location of Sanple Polhaces] Sample Yolwe * | Result OSHA PEL ACGIH TLY-THA
: Mautes o
(Liters of Alr) | (ng/nd)e (ag/n%) . (mE/'“J)
Personal Sample/Cleophus Hunt less than
Cheonle Acid 10-27-87 | Center Alsle, Anodfzing Strip/| 351 min, 526.5 1. 0,000 ng/a3| 0.1 ag/ad | 0.05 ng/ad
Auninua Polish :
Area Sample/Breathing Zone i ! evss than ;
‘ -271-87 ain, sl
ol d - | 10014 | Ml o b L o] o 0ot
. .—\
Personal Sample/Ben White fess. tk :
A 10-21-87 | Center Atsle, dnodizing Stip/| .. &ss than
Phosphoric Acid 87 | frmktnd BofisH 8 3tehell g5 nin, 529.5 1, 0.002 ngfad| 1 mg/m3 1 ng/ad
e e
Area Sanple/Breathing Zone : less th
Phosphoric Acid - | 10-27-87 | Center Alsle, Between Anodizin 130 ain, 195 1, sl g9 I8
o3 Strin 5% 0.00% ng/nd| "~ Lug/nd | 1mg/nd
Pe:sonal Sample/Joel Mitchell .
Sodfun Hydroxide | 10-28-87 QEE: Il\gale Aluainun Etch/ | 270 nin, 20 1, ‘| less than

0,15 ng/ad 2nghd | 2 mg/mJ

Personal Sampla/Cleophus Hunt |,

Sulfuric Acid 2-2-88 | Center Alsle, Anodize II Bath | 31 ain, 481,51, less than | | ]
—— " 0,01 ng/n3 Ungft? | Lug/n
Area Sample/Breathing Zone
Sulfurlc Acid 2-2-88 120 nin. 180 ’ :
Center Alsle, Above agdize 11 L, 002 nghd | Logh'| 1agd
*(‘1'111“‘-1 2280 | Personal Sasple/Chaclie Adans Less tha
Soluble " | Center Alsle, Anodize Seal 302 ain, 5 g
| Compounds) ' & ; b1, 0.002 mg/ad|  1amgld | 0.1ng/ad
Hickel '
; Area Sanple/Breathing Zone
(Soluble . |. 2-2-88 60 ain, |y legs than
. Center Alsle, Above ‘aggﬂize 01 0.01 ng/n3 1 mg/m] 0.1 ng/n’
Hydrogen 289 | Area Sample/Breathing Zone Less th
lotid Northvest Aisle, Above 15 ata. 15 1. 889
Cohuride Hud roen Chioride Dip ' 0.07 agfad | 7 ogfad [ 7 ng/ad

— ]

*ng/ad = Hilligrans per cublc meter of air
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Attachment 17b: Bldg. 5 Plating Lab Field Activity Report Feb 1988(3)

Y

GODDARD S5PACE FLIGHT CENTER enrLover
OCCUPATIONAL HEALTH YEES
PRODUCT MANUFACTURED MALE
OR SERVICE FIELD ACTIVITY REPORT 68 FEMALE
8k x 11 AR 31 19 TOoTAL
DIVISION CODE BUILDING NO. ’ ROOM NO,
752 5 Electelatarg Shod
PERSON INTERVIEWED TITLE t U L

Vler

W."E\v\

PURPOSE: [ | INVESTIGATION
[J oTHER

REASON: [ SELF-INITIATED

{7 ReEQUEST (sOURCE) =

O surRvEY

] occuraTIiONAL

] insPeCTION

[ preLmminarRY [ FoLLOWw-uP  [[] CONFERENCE

3 wisiT

DISEASE REPORTED [ ] COMPLAINT

SPECIFIC HAZARD OR WORKERS RECOMMENDATIONS ACCOMPLISHED
CONDITION EXPOSED WRITTEN — VERBAL YES NG | iN PROGRESS

Totential Sudbunc i

Acd Nida) 24

ord. thydrzgen Chlndd

egx_élrﬁ art.
Sotbar L Ay Upwmoal [ U oren NT0SH Metholh Si74

SAMPLES COLLECTED : : : anes # 5206 ToTAL D
{NO. & KIND) HNydeogen Chlordes | area ) ;\)L‘&SH wethgd Sede
DETERMINATION MADE TOTAL
{NO. & KIND}
MEDICAL N/A OCCUPATIONAL DISEASE REPORTED, NO. & KIND Q./A

REMARKS ACLTH TLY -

TWAs :

Sulfore Aud = 1743

7/‘1‘-'(.'[4/" 0- / ”"‘%31

g‘\ 'ld.(?xj?{\ (_3/\.\01‘”(‘61‘1 et 2 ?4;3

BY _MMA —

iNsPecTED (] YEs (] No FoLber [ ] ves [J no
Swagle & AML H# Sempe bowtion Resot
(LSFC - 5 EPS Peseral  Semple - Cleephus Hant
s .P- | - 7137-1250 Center Aisle,  Andize IL Bath £ 0.0/ ”%3
e ( sutnc Ace‘ct)
. Lo - _ Ara. Somple - Drecthinay Zene
pesLs e 131- 1251 | foter Aot aldove Aok T Beth | 0.0 3
Aea- @ (Sulorrc Add)
5 - ~al Samgle - Cherlie Adams
glsfC - 5-€EPS _ Parso et
§66 sl 63 HU3T- 53 | (er Ade, Anadize Swler Bath/ | £ 5003 "‘%3
wdld Achie ( Nicdel - Soluble Comuds)
§RESEC—5 - EPS ~ . A S""."‘f’le - E«ea-%khﬁ Zone
Aca - @ TI3TALES Yp snter Aol , aoove Ancdize Sealer Both 0.0l 23
b Ol Aetule (0 icke] ~Suble Corpronds)
FPCSFC -5 CPS - ] Ae Saple - Brathyg Zene -
Avea - @5 NIT-105E | tut Aisle , cloore Hydvmen <0.07 A-?

dalonde Vg .

(thydeyen Chlvids)

Fle.
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Attachment 17b continued
NTosH Methed SITH (5
Sulamc AW A\
DATE:
a-a-§&
SAMPLE No, L
§F GSFC =5 - EPS =Rrsonal - @1 AML# 71371950
BUILDING No. )
: 5
ROOM NO, .
» Electplating Shop

SAMPLI ;
- NG LOCATION: mm\‘l conder oisle Sq!{».n(, o d  Anodize I Bath

OPERATION:
WORKERS INVOLVED: W

a- ,
NAME & I.p. Cleoghas  Hant

SAMPLING MEDIA: 37 wm, 08 VALEF

.

Pl‘M-" NO.
ST 1] ) Z
Low ;!1'1"1".‘:
[.5 Apm Post  ColBation: )95 %’A
IME STARTED: q: ;5/
JLUME . 3
4etL.5 Sitors ERANAR X l-'—’—:-i——"
! — = 4.5 Likrs
(225 a8 .
g,: . ~ 1 T3
\t. £ g el ]/1\ ACGTH TLV'TW"Q‘ =

| Y3
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Attachment 17b continued
. """7 ' A TS Method 5306
s Mol el and Sduble Compunds

- as Nicde\

DATE:
2-2-§¢
SAMPLE NO, 7 GSFe~5- EPS - p&(&oml - &3 AMLE N3T7- /253
BUILDING NO, g
ROOM NO, :
E\Q_gt\bp\a'h\'j 5“\0‘3
SAMPLING LOCATION: | Mainly conker aisle , Nl Aetaft | Anodee -
Sealer  Pocth
OPERATION:
WORKERS INVOLVED: 9 ,_1
NAME & I.D. Chrerliee Adoms
SAMPLING MEDIA: 37T m~m, 0.8 NCEF '
PUMP NO. > .
FLOW ;31‘1:33 2
(.52 Yo Pt Cablabion: (55 Hnin
TIME STARTED: Qi AM
TIME FINISHED: A“q.} ?/u\
VOLUME : bers 338 o~ S
sos ke x XA gos sk
et~ "
g‘-s.v.\“‘:'.
REMARKS; < MDL ACCTH Tw-TwA =
1) m
MDL= C.CCL \%\5 0.1 %}
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Attachment 17b continued
NTOoH Methad 5306

/ Nidke!, ere ood Seluble Compards a5 Nicke |
DATE: i

A—2- &8
SAMPLE NO. ¢6 65FC - 5- EPS ~ Acca - & AmLg 7977 R85
H‘UILDING NO. g
Rou No. T \echrplating S\r\o(i

BM@\‘\‘ﬁ Zone core  Nidkl Acckele | Anedize
Secler ) Canter As\e ‘

SAMPLING LOCATION:

OPERATION:

WORKERS INVOLVED:

NAME & I.D. N//\

SAMPLING MEDIA: 37T e, OB pCEF

quu.;.'uo.. 9

FLOW ame 1.5 ﬁem Pt C&u\o{d—mﬂ: 1.§ Lpm

TIME STARTED: [t § AN

TIME FINISHED: |28 Pu

VOLUME: qo Rk 6o ““‘”“"9‘ ¥ ‘% > 90 w3
— Reelt: £ DL ACGTH  TLV-TWA *

MDL = c.cl ™ im3 ~ '“64-9
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Attachment 17b concluded
Nq:‘;gﬁ /ﬂc\i’hd} 52"”0

—
- ,H\(dn‘“Ocrz_.\ chlord e
DATE: s sr
SAMPLE NO. ¥& es%c« 5-EPS- Acta ~ ¢S sk 73T 1358
BULLDING KO <
e E'!’.C;ﬁ‘ofla.‘(’i\ﬂﬁ— _E{qo'g

A??-\»p‘rm&i w\hﬁ\‘\"f) 2one plogye H\,-‘d.;"*oju’\ ("\‘a"\-d@

SAMPLING LOCATION: . » .
‘ Do , Kret asle . (Sotwtion Cui&>

OPERATION:
WORKERS INVOLVED: D s e o ¢ SM?W\:),

NAME & 1.D. N /A

SAMPLING MEDIA: 1wl o 05 M Shivem Acetate

Pg)éuo. 2

FLOW RATE: Lo Lpr~

TIME STARTED: (GOo AM -

TIME FINISHED: [Las AM.

VOLUME: IS L&D | %:hx ts'vf‘-'r\. )5 kikrs
REMARKS: Qosut¥: < MDL ACETH TLV_]‘-E;}’:;

MDL = O] "l

3-229



NASA Independent Assessment Team Report October 2009

Attachment 18: Bldg. 5 Plating Lab Field Activity Report July 1988(2)

_—
v
oate & J v 95§ GOBDARD SPACE FLIGHT CENTER EMPLOYEES
i OCCUPATIONAL HEALTH
PRODUCT MANUFACTURED ,w MALE
OR SERVICE e . FIELD ACTIVITY REPORT FEMALE
8% x 11 TOTAL
DIVISION CODE BUILDING NO. ROOM NO. h
T52. % ; , ) Electpp liting Shep
PERSON INTERVIEWED | TITLE ‘
Plar Martin G- FodD
PURPOSE: [[] INVESTIGATION g survey  [] inspecTION [] erermminary [ FoLLow-ur  [] conFerence [ wisit
[ oTHER
REASON: [] seLfFaniTiaTED [ occumnoun DISEASE REPORTED [} COMPLAINT
$2) REQUEST (SOURCE) Plar Dartin
SPECIFIC HAZARD OR WORKERS RECOMMENDATIONS ACCOMPLISHED
CONDITION EXPOSED WRITTEN — VERBAL YES NO | IN PROGRESS

EPS emplojedd wn-
(acou.v\\? abo.t [ N / A
Pckv\*‘ e\ Qs
O huA.L 2\ - i
c.:.fo.r\w.\“s -G-mr\ \,‘cu\‘c\(

Cepper th’\(zé

) - 7 . "rrz-.:/\
SAMPLES CoLLECTED 2 ol S&m\(eb + 2T evm 8.8 en MCtF, 10md ot & l(cl'\‘;&nﬂ? ToTAL

INO. & KIND)

oETERMINATION MAoE < M DL & ('I/nunc‘li es CV” utff(ca LMDL_fr HCA in lAL’u.-Cl TotAL T
{NO. & KIND)

MEPICAL A/4 OCCUPATIONAL DISEASE REPORTED, NO. & KIND A r/A

REMARKS

s KT, FWatin

INSPECTED (] Yes [ wo FoLDER [J YEs [ no
SM\?\Q H AML H# Lecett o &bw\'t ACCTH TLV‘TM
EFCSFC-5-EPS~(S - Beee N (vey _ Cyanides as (A&~
137-M90 thig zone, o > 20,933 7Y s Lt g
2i A Gjonide wpper strke n 3 /15
(mver) i

PFESFC -5-EP5-CS - - ) hhl . ' . v
—“37-‘;{C|’ Bv‘tm’(’ Yj Zd‘{, Q.b(}y‘f <o &_33 MA} ch\:‘cjg,\ l/w'kck

B ’ \,‘ C —~ . . N R
(m»(fv'»,u) Corid copesinke 0 M/ﬂj
¢ECSEC- 5 -EpPS -CS - 237149 B{U&‘(’\f\a\\:) Zone, alewe . mﬁ/ Q\{N\{c\:; es CA -
@24 ‘ e 052t "Ys B
(& k) oforide e strle A
L
£F GSFC -5 -E5-¢5 ~ ~ - N
z2 B T37-1493 B‘i‘\"d‘-\‘j 2one abeve | o . 531 m,/na Mydnsgen oy
('Srnp.\f\qg;‘\ O{O-V‘lc\'( LOD)Q. 5“"'](4? e (© -"j/'ﬂ3
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Attachment 18 continued

\:q;\nic\is , &e.‘c§c\ c.-w\ : 3&5

DATE:

f:,.\\.{ &, HJ’X.
SAMPLE NO. g((,SFcY~5—Ep5Ac5 T IRGL AL #Hs 7:37-,4%.'
01 B (Emoirge) )
BUTLDING NO. =
ROGM NO.

E lt.c{“mp\o.ﬁ:\‘rj Slf\op

SAMPLING LOCATION:

Bm&k&j 20ne , aboyz cqonide  copper stn¥e -

OPERATION:

Ceppa C\./Ov(\‘\é‘& (3\0-%'\\3 o(wr(\'o-’\ |
WORKERS INVOLVED: |
NAME & I.D. Ara &w\?\e_
SAMPLING MEDIA: 0.8 wm (xed Collulose Esber Elkr (37 mm ‘dinmeter)
(0 m& 0.1 N (o
PN e 43 A
FLOW RATE: Pre - Galiboradion - (0 g > 0.5 &
Dot - Celilaabion© 0.5 Lpm ‘
TIME STARTED: a:5] AM
TIME FINISHED: S AM
VOLUME: WO w~inudes x 2_‘__5:_:3 - Lo Qa{c’f
) —
RESALTS S g ACGT H TL-V:T«/A
REMARKS: Rtk <DL (5045 wort) X5l =<0.§33 A Cyenidis (v = S Y3

Hew = ™93 ()

Topige € MOL (50(4; {bﬁd\) < SC'M/AI I:\ 2 \’ZM%- 3
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Attachment 18 concluded

C\(M\Lc\is , aeros.:\ o-ﬁﬁs\ 3¢\S

Ty €, 1488

SAVPLE NO. ¢ GSFC - 57— EPS -CS ~@a A (Fikr) AML #s TET 1R
g2 B (Troings?) 1493

BI:IILDING NO. _‘)_,

e Electropleting Shop

SAMPLING LOCATION: B'co.-k‘r\\)\j 2one ,&locvi Cyon e ccﬂD&' 5"{"7‘46

OPERATION: Copper u/cu\;aa pi(..k—rrsﬁ aperation
WORKERS INVOLVED: (
NAME & I.D. Ao & P\t

0.8 pon Mk Cellulme  Ester Fulkr (37 min CLfc'u*dﬁ")
omL o &~ KoH

SAMPLING MEDIA:

PP e #IL MSA Flow - Lik
FLOW ;{NI‘E Pre - Clbation - | Lo

Pook - Clibtion 096 Lpm

TIME STARTED: 35 PM
TIME FINISHED: 315 TM
VOLUME: 100 winwtes ¢ 00 Rkers g Liters
. N .
RCsaTS ACGTH  TLv-TwA

<mDL (o xy tefal) <30 }%eix 0.521 T3 [eqenides =5 V=57

REMARKS: e )
Hew fo%’(‘

—_ . i/ 3
T <DL (S0ug BB < SD Wl = <o53) Th
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Attachment 19: Bldg. 5 Plating Lab Air Monitoring Aug 1988(3)

AMERICAN MEDICAL LABORATORIES, iNC.®

P.O. Box 10841

INDUSTRIAL HYGIE

PAGE 1
RECEIVED : 08/23/99 17
RELEASED : 09/903/99Y
REFORTED 2 097037929
WORK ORDER: 153412

PROJECT NAME/JOB ID: BUILDING S

ANL NURMBER

8695962
1653

081999-01

NICKEL (T7440-02-0)
MASS:

QUANTITATION LIMIT:
ANALYST:
PREPFPARATION FEE
SITE/LUCATION:
ANALYST: )

8457

8695963
1653

031999-92

NICKEL (7440-02-0)
MASS:

QUARTITATION LINMIT:
ANALYST:
FREFARATION TEX
SITE/LOCATION:
ANALTST:

SA37

081399-03

NICKEL (T7440-02-9)
Mass:

QUANTITATION LINIT:
CONCENTRATION:
QUANTITATION LINMIT:
AIR VOLUNE:
ANALYST:
PREPARATION FEE
SITE/LOCATION:

AIR voLune:
ANALYST:

8695964
1653

8437

8695365
1653

9819%9-04

NICKEL (7440-02-90)
mASS:

QUANTITATION LINMIT:
CORCENTRATION:
QUANTITATION LINIT:
AIR VOLUME:

ANALYST:

CONTINUED ON NEXT PAGE

Age and sex dependent reference ranges are printed when available

if age and sex are designated. Otherwise, adult values are given.
167086 R 2709

14225 Newbrook Drive

Chantilly, VA 20153-0841
Telephone: (703) 802-6900  (800) 336-3718

NE DEPARTMENT
X

TT2 NASA/GODDARD SPACE FLIGHT CTR
ATTN: JAY LEUNG
QCCU-HLTH, INC CODE 203.9
SREENBELT "D
29771

&

FILTER, AIR

Less than quantitation 1imlt.
0.0010 my

Luis Roessi

BLANK

Luig RosS1
FILTER, AIR

Less Than quanritation

0.0010 ng
iuis Rossi

1141t

BLANK

Lu1s ROSS1
FILTER, AIR

Less thanh guantitation
0.90010 ag

Less than quantitation
0.0045 ng/n3

226 LITERS

Luls RoSsS1

limit.

limit.

BENJAMINE WHITE

441 LITERS
Luls Rass1
FILTER, AIR

Less than quantitation limivt.

0.0010 mg

Leass than quantitation itmict.
0.0013 ag/M3

T74.6 LITERS

LyYyls ROSS]

IRA D. GODWIN, M.D.
DIRECTOR OF LABORATORIES
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Attachment 19 concluded

PAGE

RECEIVED
RELEASED
REPORTED
WORK ORDE

AMERICAN MEDICAL LABORATORIES, INC.®
P.O. Box 10841 « 14225 Newbrook Drive .

Chantilly, VA 20153-0841
Telephone: (703) 802-6900 » (800) 336-3718

INDUSTRIAL HYGIENE DEPARTMENT

2 x
08/23/99 17772 NASA/7GODDARD SPACE FLIGHT CTR
99703799 ATTN: JAT LEUNG
09703799 OCCU~HLTH, INC CODE 203.9

R: 158312 GREENBELT , np

20771

PROJECT NANE/JOB ID: BUILDING 5

AML NURMBER--——-—~--~ - o-e-—c—-noc-=- VALYE=~===UN] TS~~~ ~cwmmccccc—~ —~————

8487

NOTATIONS

CONTINUED FROM PRIOR PAGE
PREPARATION FEE

SITE/LOCATION: CN=0C TANK
AIR voLune: TT49.0 LITERS
ANALYST: Lutls Rossi

The cslculation ofT anexyte concentrations 1s pased on
information (i.e. air volumes, exposure times, areas,
etc.) provided by the client.

The current OSHA 8-hour permissible exposure liatt,
(PEL) for insoluble nickel compounds is ! mg/n3 as an 8
hour time weighted average, (TWA). Soludble compounds
have a PEL of 0.1 ag/M3 as an 8 hour TUWA.

$%3 FINAL REPORT #%»»

CHRISTOPHER KASE

MANAGER,

IND. HYSIENE

FOR INDUSTRIAL HYGIENE RELATED QUESTIONS,
INCLUDING REGUESTS FOR SUPPLIES, CALL
1-8300-348-13%90

Age and sex dependent reference ranges are printed when available IRA D. GODWIN, M.D.
if age and sex are designated. Otherwise, adult values are given. DIRECTOR OF LABCRATORIES

167086 R 289

3-234
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Attachment 20: GSFC Bldg. 5 Plating Lab Air Sampling Field Sheets June 2009

DATE (YYYYMMDD) WORKPLACE
A'!.R SAI;IISE:?TG 2009/06/24 DENTIFER | G[S|F|C
. IELD . WORKPLACE LOCATION (BLDG/AREA/ROOM)
(data s e o e ey "~ ' | Plating Shop Bldg.5, Room E14D
NUMBER OF SHIFTS/DAY SUPERVISOR EXTENTION: ORGANIZATION NAME CODE
PERSONNEL 1 DAY Adv. Manufacturing Branch 547
SIMILAR EXPOSURE GROUP (SEG) DESCRIPTION
SEG CODE: SEG DESCRIPTION:
SAMPLE CB-09-06-24-04 CB-09-06-24-05 CB-09-06-24-06
PUMP NUMBER Field blank 2022 917
m 06-23-09 06-23-09
PRE CAL FLOW 503 510
PO e 06-24-09 06-24-09
Pg?g CAL FLOW 482 0.58
SAMPLE FLOW 492 545
SAMPLE START 10:28 10:32
SIAI M! E"LE STOP 15:39 15:40
DOWN TIME
_;EVIPLE TIME, 311 308
ST | 153 168
8ar. P [ Temp. 123°C 123°C 123°C
CORRECTED 0 154 169
PERSONNEL OR
AREA SAMPLED . Area Sample, A-6 tank, Sulfuric | Area Sample, B-10 tank, Acid
G-1 tank, Gold Strike. Acid Anodize. Copper.
SSN
JOB TITLE
ANALYSIS
REQUESTED
Name/CAS
Number
Name/CAS
Number
Name/CAS
Number
Name/CAS
Number
Name/CAS
Number
NIOSH / OSHA
METHOD
SAMPLING
MEDIA
Sample Type
|_(Full, Partial, Etc)
COMMENTS
mmme and Sign} REVIEWED BY (Print Name and Sign)
AS
1]
Ching-tsen Bien GL, e Lo - V\ é Dbm /\/@’ﬂé%

25014 014 1103
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NASA Independent Assessment Team Report

Attachment 20 continued

October 2009

AIR SAMPLING DATE WORKPLACE

FIELDSHEET 2009/06/24 IDENTIFIER [G|S|F|C

(data is subject ; WORKPLACE LOCATION (BLDG/AREA/ROOM)
ject to the Privacy Act of .

1974, as amended) Plating Shop Bldg.5, Room E14D
NUMBER OF SHIFTS/DAY | SUPERVISOR EXTENTION: ORGANIZATION NAME CODE
PERSONNEL I DAY Adv. Manufacturing Branch | 547

SIMILAR EXPOSURE GROUP (SEG) DESCRIPTION
SEG CODE: SEG DESCRIPTION:
SAMPLE CB-09-06-24-07 CB-09-06-24-08 CB-09-06-24-09
SATETT.TaTdal
pump Field Blank H-2 H-1
PRE CAL 06-23-09 05-23-09
PRE CAL
L OW 4,050 4,060
POST CAL 06-24-09 06-24-09
iy 4,060 4,006
SAMPLE
ELOW RATE 4,055 4,078
SAMPLE 11:15 11:08
SAMPLE 15:44 15:43
DOWN TIME
SAMPLE 269 275
SAMPLEl
VOLUME. L. 1,091 1,121
Bar. P/ Temp. 123°C 23°C f23°C
CORRECTED 1,008 1,129
PERSONNEL
OR AREA § _ Area Sample, A-2 tank, Area Sample, B-3 tank,
SAMPLED A-6 and B-10 Tanks. Aluminum Etch Cleaner. Aluminum Zincate.
SSN
JOB TITLE
ANALYSIS
R )
Name/CAS | 1,50, NaOH NaOH
NameICAS
Name/CAS
Name/CAS
Name/CAS
NIOSH / OSHA
SAMPLING
Sampl-e-Typ:a
COMMENTS

SURVEYED BY (Print Name and Sign)

Ching-tsen Bien 04' . // 5“-/ L//

REVIEWED BY (Print Name and Sign)

R.bd P2k
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Attachment 20 continued

NASA Independent Assessment Team Report

October 2009

AIR SAMPLING
FIELDSHEET

DATE (YYYYMMDD)
2009/06/24

WORKPLAGE
IDENTFER | G| §

c

NUMBER OF
PERSONNEL

(data is subject to the Privacy Act of
1974, as amended)

WORKPLACE
Plating Shop

LOCATION (BLDG/AREA/ROOM)
Bldg.5, Room E14D

SHIFTS/DAY
I DAY

SUPERVISOR

EXTENTION:

ORGANIZATION NAME

Adv, Manufacturing Branch 547

CODE

SIMILAR EXPOSURE GROUP (SEG) DESCRIPTION

SEG CODE:

SEG DESCRIPTION:

SAMPLE

CB-09-06-24-10

CB-09-06-24-11

CB-08-06-24-12

PUMP NUMBER

H-4

Field Blank

913

PRE CAL

06-23-09

06-23-09

| DATE/TIME.
PRE CAL FLOW

4,040

540

POST CAL

06-24-09

06-24-09

| DATE/TIME
POST CAL FLOW

3,960

80

| RATE
SAMPLE FLOW
| RATE

4,000

VOID

SAMPLE START

11:06

11:38

L. TIME.
SAMPLE STOP
L TIME

15:45

15:44

DOWN TIME

SAMPLE TIME,

279

-min
SAMPLE
L VOLLIME

1,116

Bar. PI Temp.

123°C

123°C

23°C

CORRECTED
| vOLUME , L

1,123

PERSONNEL OR
AREA SAMPLED

Area Sample,N-1 Tank, Electro
Cleaner

NaOH

Area Sample, N-3A, Stainless
Steel Etch

SSN

JOB TITLE

ANALYSIS
REQUESTED
Name/CAS

NaOH

NaOH

Number
Name/CAS

Number
Name/CAS

Number
Name/CAS

— Number
Name/CAS

Number
NIOSH/ OSHA
METHOD

SAMPLING
MEDIA

Sample Type

COMMENTS

Sample 12 was voided due to pump failure.

Ching-tsen Bien

SURVEYED BY (Print Name and Sign)

Ch Ao 2

REVIEWED BY (Print Name and Sign)

2501H 014 11/03
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NASA Independent Assessment Team Report

Attachment 20 continued

October 2009

WORKPLACE

IDENTIFIER | G| S

c

LOCATION (BLDG/AREA/ROOM)
Bldg.5, Room E14D

AIR SAMPLING DATE (YYYYMMOD)
FIELDSHEET oo
data i bject to the Pri Act of .
e 8 S ss amortens ' | Plating Shop
NUMBER OF SHIFTS/DAY SUPERVISOR
PERSONNEL 1 DAY

EXTENTION:

ORGANIZATION NAME
Adv. Manufacturing Branch

CODE

547

SIMILAR EXPOSURE GROUP (SEG) DESCRIPTION

#13 sample was contaminated.

SEG CODE: SEG DESCRIPTION:
SAMPLE CB-09-06-24-13 CB-09-06-24-14
PUMP 3005 3003
PRE CAL _ 06-24-09 06-24-09
PRECAL | 2,050 2,015
POST CAL 06-24-09
POST CAL. 2,060
§.I\‘I?II‘I’."L'E‘\TE 2,040
=L Ol AT
SAMPLE 11:56
SAWFLE " 1542
DOWN TIME
_gﬂll:PLE VOID 226
SAWPLE %65
Bar. P/ Temp. 123°C 23°C
CORRECTEE 469
Lo iaas.
giRiggANEL /:;ez .Sample, A-12 tank, Iridite
SAMPLED
SSN
JOB TITLE
ANALYSIS
K= )
Name/CAS Chromic acid
Name/CAS
Name/CAS
Name/CAS
Na;rlleIC;\S
NIOSH / OSHA
SAMPLING
Samplz;;;:;
COMMENTS

SURVEYED BY (Print Name and Sign)

Ching-tsen Bien (; /,~1 . ’/m L,\

REVIEWED BY (Print Name and Sign)
R. B.DezA

250 1H 014 11/03
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Attachment 20 continued

NASA Independent Assessment Team Report

October 2009

AIR SAMPLING DATE (YYYYMMDD) WORKPLACE
FIELDSHEET 2009/06/25 IDENTIFIER | GIS|FIC
(data is subject to the Privacy Act of WORKPLACE LOCATION (BLDG/AREA/ROOM)
1974, as amended) Plating Shop Bldg.5, Room E14D
NUMBER OF SHIFTSIDAY | SUPERVISOR EXTENTION: ORGANIZATION NAME CODE
PERSONNEL 1 DAY ' Adv. Manufacturing Branch 547
SIMILAR EXPOSURE GROUP (SEG) DESCRIPTION
SEG CODE: SEG DESCRIPTION:
SAMPLE X 5. CB-09-06-25-22 CB-09-06-25-23
| NUMBER CB-09-06-25-21
PUMP NUMBER 1011 2022
PRE CAL e Y
| DATETINE 06-25-09 06-25-09
PRE CAL FLOW 204 207
POST CAL oy Y
'%%E%%Fuow 06-25-09 06-25-09
RATE - 203 203
SAMPLE FL|
RATE 2035 205
SAMPLE START . . -
%PLE s 09:49 09:50 Field Blank
| TIME 15:49 15:48
DOWN TIME
SAMPLE TIME,
-EFMPLE = =
. 732 726
Bar. P [ Temp. 124°C 124°C 24° C
CORRECTER | 734 72.8
PERSONNEL OR
AREA SAMPLED ;
Area sample, CN-8 Silver Strike. Area sample, CN-G Sitver Blank
Plating.
SSN
JOB TITLE
ANALYSIS
REQUESTED
Name/CAS
Num! HCN HCN HCN
Name/CAS
Name/CAS
Number
Name/CAS
Number
Name/CAS
Number
NIOSH / OSHA
METHOD.
SAMPLING
MEDIA
Sample Type
1)
COMMENTS

Ching-tsen Bien

SURVEYED BY (Print Name and Sign)

Chr-tpe L~

R. B.DE2A

REVIEWED BY (Print Name and Sign)

250 1H 014 11/03
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Attachment 20 continued

NASA Independent Assessment Team Report

October 2009

Test subject was not in the building during the down time.

e i | e [olsle
| o s suiectto e rvacy acf | pi 'S, Bldg.5, Room EMD
NUMBER OF SHIFTS/DAY SUPERVISOR EXTENTION: ORGANIZATION NAME CODE
PERSONNEL { DAY Adv. Manufacturing Branch 547
SEEEEE SEG DESCRIFTON: SIMILAR EXPOSURE GROUP (SEG) DESCRIPTION
SAMPLE CB-09-06-25-24 CB-09-06-25-25 CB-09-06-25-26
PUMP 919 917
PRE CAL 06-25-00 06-25-09
PRECAL " ['5e2
POST CAL 06-25-09 06-25-09
SAMPLE 2035 579
SAMPLE | 10:20; 14:28 10:47 Field Blank
SAMPLE 12:20: 15:47 15:30
DOWNTIME | 12:20 - 14:28
SAMPLE TIME | 218 283
SAMPLE |85 164
Bar. P/ Temp. 124°C 124°C f24°C
CORRECTED | g8.7 165
PERSONNEL
g:“:'ﬁi% Personal Sample. 2{3;:;'::’&& ; éink' Blank
SSN
JOB TITLE
ANALYSIS
S Name/CAS H,S0,, HF
Name/CAS
NamelCAS
Na;r.lelc.;\s
Name/CAS
NIOSH / OSHA
SAMPLING
Sampl-e.;;;ng
COMMENTS

Ching-tsen Bien

SURVEYED BY (Print Name and Sign)

Ol gpa, L

REVIEWED BY (Print Name and Sign)

. BIDEZA

250 IH 014  11/03

]
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Attachment 20 concluded

NASA Independent Assessment Team Report

October 2009

DATE (YYYYMMDD) | WORKPLACE
AIL?EE;I;I;'SEIENTG 2009/06/26 IDENTIFIER G| S c
(data is subject to the Privacy Actof | WORKPLACE LOCATION (BLDG/AREA/ROOM)
197]4, as amendtad)cy Plating Shop Bldg.5, Room E14D
NUMBER OF SHIFTS/IDAY | SUPERVISOR EXTENTION: ORGANIZATION NAME CODE
PERSONNEL 1 DAY Adv. Manufacturing Branch 547
SIMILAR EXPOSURE GROUP (SEG) DESCRIPTION
SEG CODE: SEG DESCRIPTION:
SAMPLE CB-09-06-25-31 CB-09-08-25-32 CB-09-06-25-33
MATHTY.T- Y]
PUMP 1011 2022
PRE CAL | 06-26-09 06-26-09
PRE CAL 516 520
POSTCAL | 06-26-09 06-26-09
POST CAL 493 485%
SAMPLE 504 503
-CLOMLOATE
SAMPLE _ | 0954 09:55 Field Blank
SAMPLE | 13:24 13:26
DOWN TIME
SAMPLE 4. | 210 211
SAMPLE 105.8 106.1
Bar. P/ Temp. 124°C 24°C 124°C
CORRECTED, | 106.2 106.5
oL LA
PERSONNEL
OR AREA Area sample, N-3A, Stainless Area sample, N-3A, Stainless X .
SAMPLED Steel Etch. Steel Etch,. Tank N-3A, Stainless Steel Etch.
SSN
JOB TITLE
ANALYSIS
Name/CAS | HF, HC HF, HCI HF, HCI
Name/CAS
Name/CAS
Name/CAS
Name/CAS
NIOSH / OSHA
SAMPLING
Sample Type
COMMENTS
#32 and #33 samples were collected at the same area and same time to avoid the pump failure. Only one of
these samples needs to be analyzed.
SURVEYED BY (Print Name and Sign) REVIEWED BY (Print Name and Sign)
Ching-tsen Bie -
Ol - farm L= R. B DEza

250 [H 014 11/03°
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NASA Independent Assessment Team Report

Attachment 21: Copy of Tank Info April 2009

October 2009

Building 5 Plating Facility 4/13/2008
TANK # TANK TANK TANK PROCESS AND | BATH PROFILE (PROPRIETARY] |[BATH
DIMENSIONS CAPACITY TEMPERATURE [|INGREDIENTS IF APPLICAELE)JJCONCENTRATION]
LxWxH
MN-1 Iaﬁ" x 24" x 32" 112 Gallons |jElectrocleaner [ICakite 90 6 oz/gal
160 F |Sodium Hydroxide 50% by weight

| Sodium metasilicate 25% by weight
| Sodium Carbonate 10% by weight
| Tetrasodium Pyrophosphate 10% by weight

N-2 72" % 24" x 32" 224 Galions |JCounter-flow Rinse [ID1 Water

M-3A 18" x 24" x 24" 20 Gallons rStainIess Steel Etch [fChromium Chloride 10.2 oz/gal

Cover when 100 F [IFemic Chioride 33.71 oz/gal

not in use IFerric Nitrate 17.92 oz/gal
[|Hydrochloric Acid 5.78 ozigal
[Nickel Chloride 1417 oz/gal
|Hydrofiuaric Acid 6.076 oz/gal
I

N-3B 18" x 24" x 24" 33 Gallons Red Dye [|Sandoz Al Fiery Red ML 2g/1 (.26 oz/gal)
[Sodium Acetate 40/l (.53 oz/gal)

N-3C 18" x 24" x 24" 33 Gallons ARP 28 Ammonium Biflouride 6.67 . oz/gal

Cover when

not in use

N-4 72" 24" 3 224 Gallons [JCounter-flow Rinse DI Water

N-54 187 x 24" x 32" 50 Galions Titanium Etch [ Nitric Acid

Cover when JAmmonium Bifluoride 7 oz/gal%%

not in use

N-5B 18" x 24" x 32" 50 Gallons Passivation | Citri-Surf 2250 1 part

Cover when Jior Stainless Steel [D1 Water 3 parts

not in use

N-6 72" % 24" % 32" 224 Gallons [[Blue Dye |Sandoz Al Blue 2LW 19/l (. 4oz/gal)
[[Sodium Acetaie 4/l

MN-T IZ-}G" X 24" x 32" 112 Gallons |fStainless Steel Eiectropolish | Phospharic Acid 75% by volume

71F

M-8 '-24" x 24" x 30" 59 Gallons Iridite 15 | Iridite 15 (Proprietary) 5 ozfgal

Cover when ot in use | Chromic Acid 2% by volume

not in use |ARF #2 1 mlgal
| Hydrochloric Acid 1.25 gz igal
|

3-242




NASA Independent Assessment Team Report October 2009
Attachment 21 continued
Building & Plating Facility 4132008
BATH PROFILE
TANK TANK TANK PROCESS AND (PROPRIETARY INGREDIENTS | | BATH
TANK # DIMENSIONS | |CAPACITY TEMPERATURE IF APPLICABLE) CONCENTRATION
LxWxH

A 48" x 24" x 32" | | 148 Gallons Aluminum Soak Cleaner (Dakite 618 6 oz.fgal
must be 160 F Dizodium Phosphate <5% 0.3 oz./gal
coverad with 0.42 oz /gal
plastic balls Tetra Sedium Pyrophosgphate 7%
A2 48" x 24" x 327 | |148 Gallona Aluminum Eich Cleaner Oakite 160 5 oz.fgal
must be 160 F Sodium Hydroxide 80-20% 44 5 oz./gal
coverad with Sodium Carbonate <10% 0.5 az /gal
plastic balls
A3 48" x 24" x 327 | |148 Gallons Cold Water Rinse
A 48" x 24" x 327 | |148 Gallona Aluminum Deoxidizer LNC Deoxidizer 17.5% by volume
must be 75F Mitric Acid 15% by volume
coverad with Hydrofluoric Acid 25% by volume
plastic balls Femic Sulfate 25% by volume
A-5 48" x 24" % 32" | |148 Gallong Cold Water Rinas
AB 48" x 24" x 327 | |148 Gallons Sulfuric Anodize Type |l Sulfuric Acid 2ai (.26 ozfgal)

T2F 4g/ (53 az/gal)

15% by weight
AT 48" x 24" x 327 | |148 Gallons Cold Water Rinse
A9 24" x 26" x 287 | |76 Gallons Black Dye Sandoz Fast Black MLW 2.3 Ibigal
Chromium as part of the

130 F molecule 5% 0.08 ozigal
A0 24" x 26" x 28" | |76 Gallons Anodize Sealer Sandoz Sealing Salts AS 1 azigal
must be 200 F Benzoic Acid 10% 0.1 oz/gal
covered with Nickel Acetate 20%
plastic balls
A-12 48" x 24" x 327 | |145 Gallons Aluminum Inidite Iridlite 14-2 1.25 azigal
Must be 2F Sodium Silicofiuonde 2% 0.025 oz/gal
covered with (Chromic Acid <2% <0025 oz/gal
plastic balls Barium Nitrate < 2% <0025 oz/gal
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NASA Independent Assessment Team Report

Attachment 21 continued

October 2009

Building 5 Plating Facility 41132008
TANK TANK TANK PROCESS AND | [BATH PROFILE [PROPRIETARY | | BATH
TANK # DIMENSIONS | |CAPACITY TEMPERATURE INGREDIENTS IF APPLICABLE) | |CONCENTRATION
LxWxH
B-1a 168" x 24" x 30" | |56 Gallons Hydrochloric Acid Dip Hydrochloric Acid 0%
Caver when
notk in use
B-1b 18"x 24" x 30" | |56 Gallons Hydrochloric Acid Dip Hydrochlonic Acid 30%
Cover when
not in use
B-2 T2 % 24"x 32" | (224 Gallons Counter-flow Rinse Cold Water Rinse
B3 36" x 24" 32" | [112 Gallons Aluminum Zincate Fidelity 3116 Zincate 25%
Sodium Hydroxide 30% 1.50%
B4a 18" x 24" x 32" | |60 Gallons Nitric Acidf/Ammonium Hitric Acid 50%
Cover when Bifuoride Ammeonium Bifiuoride 50%
not in use 15F
B4b 168" x 24" % 32" | |60 Gallons Nitric Acid Dip Mitric Acid 50%
Cover when
not in use
B-S T2 x24"x 32" | (224 Gallons Counter-flow Rinse Cold Water Rinse
B-6 36" x 24" 30" | 1135 Gallons Woods Nickel Strike Hydrochloric Acid
15F Nickel Chiloride 6 az/gal
B-7 36" x 24" x 30" | [100 Gallons Black Nickel Nickel Sulfate 10 oz/gal
0F Nickel Ammonium Sulfate
Zinc Sulfate 5 oz/gal
Sodium Thiocyanate 2 azigal
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NASA Independent Assessment Team Report

Attachment 21 continued

October 2009

Building 5 Plating Facility 4132008
TAMK TANK TANK PROCESS AND | |BATH PROFILE (PROPRIETARY BATH
TANK # DIMENSIONS CAPACITY TEMPERATURE INGREDMENTS IF APPLICABLE) CONCENTRATION
LxWxH
B-8 36" x 24" x 3 112 Gallons Watts Nickel Mickel Chioride 240 oz/gal
125 F Nickel Sulfate 40 ozigal
Boric Acid B oz/gal
Sel-Rex - Lectroc Nic 1030 1.3% by volume
Stress Reducer 55g/1 6.4 gigal
Anti-Pit Agents
B-9 72" x 24" x 367 224 Gallons Counter -flow Rinse Cold Water Rinse
B-10 36" x 24" x 36" 112 Gallons Acid Copper Cupric Sulfate 26 ozigal
TaF Sulfuric Acid 9 oz/gal
Chloride lons 50 mgil
Sel-Rex - UBAC #1 0.20%
B-11 36" x 24" x 36" 112 Gallons Hot Water Rinse Dl Water
160 F
E-1 24" x 24" x 187 3 Gallons Mickel Strip Mitric Acid S50% by volume
Cover when
not in use
E2 24" % 24" x 18" 34 Gallons Iridite Strip Mitric Acid 2 parts
Cover when aF 1 part DI Water 1 part
not in use 7.5 gmigal Ammonium Bifluoride
E-2 24" x 24" x 18" 30 Gallons Tungsten Etch Ammonium Bifluoride 2.6 Ibs/gal
Cover when 70-60 F
not in use
E-4 48" x 24" x 18” 70 Gallons Counter-flow Rinse Cold DI Water
ES 24" 21" % 187 15 Gallone Copper Bright Dip Mitric Ackd TE%
Cover when T0-80 F Dl Water 255%.
not in use
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NASA Independent Assessment Team Report October 2009
Attachment 21 continued
Building 5 Plating Facility 41132008
TANE TANK TANK PROCESS AND | |BATH PROFILE (PROPRIETARY | | BATH
TANK # DIMENSIONS CAPACITY TEMPERATURE INGREDIENTS IF APPLICABLE) COMCENTRATION
LxWxH

E-& 48" x 24" x 187 70 Gallons Counter-Flow Rinse Cold DI Water

E-7 18" % 24" x 24 32 Gallons Electroless Nickel Ficlelity 623

Caover when 200F Ficlelity 6224 6% by volume

not in use Micke! Sulfate 75% 4.50%
Sodium Hydroxide 9% 15% by volume
Ficlelity 623B8M
Sodium Hypophosphite 1.35%
Ammonium Carbonate 6% 4 oz/gal%
Ficlelity 623C -Replenisher
Sodium Hypophosphite 23%
Ammonium Hydroxide <5%

E8 45" x 24" x 247 75 Gallons Electroless Nickel Ficlelity 623

Cover when 200 F Fidelity 6234 6% by volume

not in use Hot in Use Mickel Sulfate 75% 4.50%
Sodium Hypophosphite 15% by volume
Fidlelity 623BM 1.35%
Ammonium Hydroxide 5.00%

4 ozigal

Ficdelity 623 C -Replenisher
Sodium Hypophosphite 23%
Sodium Hydroxide 9%

CH-1 24" x 24" 5 247 49 Gallons Cyanide Dead Rinse D Water

CN-2 24" x 24" x 247 408 Gallons Mot in Use

CHN-3 48" x 24" £ 247 99 Gallons Courter-low Rinse Dl Water

CH4 36" x 24" X 37 112 Gallons Copper Strike E-Brite E-Brit= 30/30 50% by volume

30/30 Copper Metal 1.2 ozi/gal

E-Brits 30/31 3% by volume
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NASA Independent Assessment Team Report

Attachment 22 Copy of LEV GSFC Working Copy

October 2009
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38 DDL CFEl Fomas Head A Bz §-T650 Andrs Berpsa 333 BG-120 831 Spm 1 Adszmats roamE 432003 BN Ko chasicalt fxt baz oxt sz
MA Clezm
30 DDL CFE2 Foms Hood Ao Bergma 6-5650 Andrs Berpsa 333 BG-120 n Adoguats o 4372004 BN Cleamimg and serricig pars salovents
30 DDL Clows bex Ay Borgeu §-5650 Andrs Berpam 333 THD 245 o HA TED £
3 DDL GE Glows bex Assirs Bergens 5850 Andrs Borgas 353 THD NA I8D NA
MA -
3 DD Spamar-14. SpEmnar Angiry Bargeus -5 Andes Borpest 133 THD 76 fen A TED o TN
“Clazz
£ DOZ Spomer- 15 Spronar Andm Bargess § 3850 Andrs Borgem 133 THD N IE5D Toom
¥A Cleax
3 DOL Spemar-24 Spimnar Andro Bargess 63650 Andss Bomn 533 18D 159 = WA 18D o 120004
MA Claz=
30 DDL Spomec-15 SpEmnar Andr. Bergmss 55 And Borgem 333 TBD 17 NA TED Toom 427004
NA ez
L frivsd fpoma A Burgess & 3670 Ands Bopes 33 TED o= WA TED ez N
HA Llea=
38 DL Spimmer 34 B Spmmer Asdre Burgsas £ 5630 Andw Borges 533 TED WA TBD Toar Em
HA Cleax
3 DbL Spimmer 34 C Sp==ar Asdre Bursess £ 5830 Ands Borgew 513 TED HA TBD T Em
o 3" duct pEms
L] DDL Saloaout ovaz Baksost ovan Azdre Burgeas £ 585 Ands Borpess 353 B 153 cfm MNA I=0 T 492004 EmN 311
WA Claa= I et p S
g DDL oo Ewpl In Azsdre Burgsas §-56530 Andrs Barpes 333 TBD 1578 cfm NA TED Toom 422004 EmN
Verssle kigh s WA Claz= 1T et o Eme
fr=acs Andrs Burgses S350 NA TIBD Toam e
Ems hoed Alex Monoa 53188 1= Adeuats Nons Orsmnic solmas mosdy <100=1
iz boach MA Adezuams Nons
nizric acid, Eydrochloric acid acsmne.
30 Zoms hoed 192 = % Adsguite Yons niane
£ Ems heed 5 fom 18 Adeguats Noms akrohel. acstons. caicies carbezam
30 slot hood 4 BS fm T4 ) ] Home soldacng
30 ot ol Tl stk TE =t 12 mmay WA | Adeguam = Woms ="y
EC] slot bood 106 at tzak 26 HA Adeguate T Euot plae, Thesmlok Ap-13] presmar
30 Sexibla duct 100a: 6 sway =¥ sway WA | Edeguas = Neze ot pists, Chamick Ap-131 promac
Sexibls d=ct == 6 =chee MEA I=adeqnas = Nons mcgooms, alcchel s=lme=c,
Sexikls d=rt L I 7= Nons xogtoms, sloche] solmame,
E=me hood = Moms acgmne, DMF, sicobal, tolsens
e oo == Tom EEakokol mhane Acerame
s ool == Tom Fen
Eome heod =i Nons acil:, basos. sobmen
s hood =i Noms nkasenic classms akehal solvents
et oparag fr cemroem
3 Zma hood pemposes par Miks Vams
3% Sexible durt
38 Eme hoed toloems, alrohel
3 Sexibla d=ct [
33 FD1 Sexibls durt Sorve Camame He 100wt ook Ta 117772004 EN o snishle and coromg ofl
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Attachment 22 concluded

October 2009

Required Capture Snih Smoke
Buddine | Koo Hood Ne, Satem Comtact Persen. Lab Mapaper/Supervizor | Code Velocicy Captare Velocuy | Heaght | Stanms | Caprure Daie Eraluater Notes Chemizals
i Nic m Sexbladuct | Sweve Capimo 4-6386 Stars Capann bind 100 ot sk 1002t 12 inchas NA | Adequaw | Ve | 17004 | EMN f Open one other duct wiik wiing. wolubrks and custng ol
3 wic D3 Tl duct Stove Cagiano 48386 Steve Cagano 44 100 2t ok 100 a1 B mches NA | Adsquan Yo 11 EMN | Cpen one other duct whik swing. soluble and cortng ofl
3 ik FD4 Hluxiblo duct Sieve Cagino 46386 Steve Cagiang 44 100 ot task 1002t 12 inches NA | Adequata To 1111772004 EMN | COpen ane other duct whils fiting woluble and curting ol
3 Wi 0§ fabls duct Stwve Cagimo 4-6386 Stevw Capana 144 100 ot sk 100 a1 B mches NA | Adsquaie Tw 1171772004 EMN  |Cpen one ofer duct wiik teviing, woluble and cusimg ofl
b3 Wic FD4 Seibla duct Steve Cagpians 48306 Stavw Capang 44 100 ot eaik 100 21 B inches NA | Adseuats Y 11/17/2004 EIN  [Cpsn ons othar duce whils sviing. soluble and curing oil
HOOD INOPERABLE DO
NOT USE FOR TOXIC
3 Hio FEI Flow bench Barry Corle 43652 By Cople 9203 80-120 m urned off WA | Iadequan Yo 2252004 EN MATERIALS Used 10 koop dust oF clown material
k] Hid CFHI fams hoed Barry Cole 4-5010 By Conle 103 80-120 fm 130 fem | Adequaw 1250004 EIN | Copturod upscke with ne addw acuons, aleshel WD40, 409
b ol CFHI Fama bood Fiobast Aball 46366 D Harpeld 14915 80-120 fm 1135 18 | Adequan Yo 692004 EN Sash Foight locked Natrogan, dsilatices
13 DILs Ol foxihle duct Dan Harpeld 4-6378 Doz Harpeld [IE 1002t & wway 108 at 8" wormy NA | Adeuan | Y 6192004 EN Noza welding fumat
] B4l CFH] fama haod Stam Seom §-6280 St Seant [IH 80-120 fom Wt werkmg NA | Imdeguam Ha S10000H EMN Sath does ot mens acetons, tleaba]
] Dips CFH! Fams heod Roben Abel w388 Dz Hapeld 4915 ) 801N fm 554 fpm 17 | Adsqus | Yu | gl0oom | EW 0m Fermic scid, aitric acid, Boadar solusons,
HOOD INOPERABLE DO NOT
i Dalg THI fama hoed Dan Harpold 4-6378 Dz Harpeld 8 80-120 fm Nat warking NA | hadequaw | N §102004 | EIN | USEFOR TOXIC MATERIALS |  methass, mirogan divxids, betums
3 Bl CFHI fams hood Jokm Marketon 4-5081 John Markeson 11 0-120 fom Not workine NA | Imadeqr Nao 11722004 EIN Nons alcohiel acetons
1 DIA Gl i cabzet Doan Harpeld 4-6378 Dz Harpeld 51! TBD 156 chn NA | Adequan Tui 117272004 EIN
3 DA [l £25 cabinet Dlan Harpald 48178 Dian Harpeld 514 THD §34 14 e NA | Adsquats You 117172004 EN
i DA GCl g cahimat Dan Harpeld 46378 Dz Harpeld 913 TED 8612 chm NA | Adeguate Tas 111220 EN Nems s e
i Dis 1 Dip Tank Robart Aball 146366 Dian Harpeld 4915 TED B0 Iied mnck ‘phespboniz sl
b4 NA ;| fame bood | Joo Hasomerhackar 6-3480 Randy Hedeeland 34 100 147 at 13 mchos Adsguate £200003 RAW Noos alcobols
b4 N4 1 famo beed | Joo Hazmarbacker 63480 | Randy Hedpalund 4 100 123 9t 16 imches Adeuate §20000 | RAW Noos alcohe] sxmctica
7] Racksa 1 Canopy Randy Scian 668440 | NA -zova bborery 100 1000t 16mehusaway | NA | Adegaate | Yoo | 110620 | EN Vet wsed mach for cooling Sesam for bealing water
Druct sealed durmg roofwerk, Fall
a M4 CFHI fuma hoed I Dapt 6-6560 MA - not a laberxtery 2059 -1 fpm ot warkmg NA | Isadeg No 6102004 EN 2003 Notused Tagsed out "DO NOT USE"
MP. 3 Nov (4 - Genscally used at
night for the mixing chlorobanzeas
01 | Meblw 7 1 fuma hoed Michas] Peery 65300 Michaal Parry 14 100 119 at D inches Aduguate §242043 EAW with developing chesical aleabiol, chlcrobanzass
208 D 1 fams hood Michast Peery 8-5300 Michas] Parry 94 100 128 Adiguate 6142003 EAW Sash dows not move 1.1 dichlorosthans
Masvwred whiks tha cleazing door
W 5010 LEV1 Cleanar Sharry Warsar §-TH7 NA - oot aberery 161 01 o NA NA 1210004 EIN wai closd x|
LW 010 LEVI Infured ovea Sharry Wamar §- 7447 NA - not a labomtory il 36 fpe WA NA 1212004 EN Dlamgers wits opan
Vean are vary dirty. Suggwnd
claaning them for buttar air fow
According b Yobuwda Willins (§
JA bi] LEVI slot Beod Michaal Schoolman 63217 | Michasl Schoolman b 1) 100 at sk 100t 12 inchey NA | Marginl Tas T212004 EN 0E89), Scheelman s POC. acutezs, aleobol provar Buscoat
Amadll| H7 CFHI fumss hood Staart Baskis xfi66 16 Stuart Banks 112 80-120 fom Not working NA | Indequate Ho 11115200% EN not wied storags
Ama#0| 416 LFEl anclosns Stwart Bal 566618 Stuart Banks 152 §0-120 fpm Not wecking NA | Indequie Ne 11152004 Em Not s for othar thas wate Watar , ulimsonic cliagat
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Attachment 23: Bldg. 5 Plating Lab Push-Pull Ventilation Survey 2008

Lab Required
Contact |AManager/Sup Capture Capture Sach Smoke Addificnal
Bullding | Reom Hood No. Svalem Person ervisor Directorate | Divizien Code Vieloeity Velocity | Height, in. Stanas Capture | Survey Date | Evaluator Notes Chemicals Motes
Mo Sodium
FpsiEar pull 617 fpoy |pull: 610 LatWxH H;!]ﬁ-;ﬂ*:“
7 palll: h 1 a a
John has been Ipush 165 |fpm 443" | Sedium
pushpull | Wolfe 6- (assigned as fpm face (3 push: 210 Temp 160* | Carbonate
{1 E-D14D | Tank Al zlat 5708 of 12-2008 500 40 547 |pushNA fpm NA Adeguarz NiA 12/12/2008 CTB F <10%
Na
s torinics ulk 617 fpm |pull: 828 LxWxH
18 ull: 82 Wy
lohn ha.s bean E push: 165 ;cn:: AR 243"
pubpull | Wolfe & |assigned as fm fce (37 push: 103 Temp 160° | Cold Water
003 E-014D | Tank A2 shat 5708 of 12-2008 500 540 547 [push: WA fpas WA Adequane NA 12/12/2008 CTR F Rinse
Nao
o Ul WA |pull NA Witric Acid
Jojey, | s bewn 3" push NIA |3 prush NIA Hydrofluric
pushpall | Wolfe 6- [assigned as facopush:  |face push: Cold Water | Acd
008 E-014D | Tank A3 ot 5708 |of 12-2008 500 540 347 WA N/A NA rinie tank WA CTB Fins Femc Acid
Mo
SUp&rvisor
pull 617 fpm |pull: 906
lohn has been pusk 165 |gm LeWxH
pushpall | Wolfe & (assigned as fom face  [3"push: S0"x24x31° | Cald Water
o0s E-014D | Tank A4 shat 5708 of 12-2008 500 40 547 |pushiNA 1 56fpm HA Adeguats NA 12/12/2008 CIB Temp 75* F Rinsa
No
supervisor A pull: N/A
pull: N/ :
lahn hl-i baen 3% push: A [3* push: NiA
push-pull Wolfe &~ |assigned as face push: face push: Cold Water | Sulfumic
005 E-014D | Tank AS ot 5708 |of 12-2008 500 540 547 |NA N'A NA rinie tank NA CTB s Acid
Mo
Supervisor pull 617 fpm |pull: 947 et
[« i/ b4
John has been puih: 165 [fa A3
pushpull | Wolfe 6- [assigned as foin face  [3"push 130 Temp 160° | Cold Water
oS E-014D | Tank AG shat 5708 of 12-2008 500 40 547 |pushc NA fpm NiA Adeguarz NIA 12/12/2008 CTB F Finze
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Attachment 23 continued

October 2009

Lab Required
Contact  [AfamagerSup Capiure Capture Sath Smoke Addinenal
Buildm= Room Hoed No. Sysiem Persom erviser Directorate | Division Code Velocity Velocity | Heishi in Stmtws Capture Sorvey Date | Evalmaior Noies Chemical: Notes
Mo
S pull K4 pull M4 Bwimxiis
fchel,, | Meo=hiee 3" puskc WA |3° push N4 "30%
puhpull | Wolfe 6 |assigned as face pash: face push: Cold Water | Zinc Cride
005 E-013D | Tank B2 ot 5708 | of 12-2008 500 540 47 |ma NiA NA Tinse tark NA CiB Rimse <11%
No
e pull- 463 fpm |pull 613
ik ;| Besheen FpmE B |pm LsWsH | Nimic Acid
puhgull | Wolfe & |assigned as fom face  [pusc 177 36°x24531" | Ammosiam
003 E-014D | Tank B3 sl 5708 | of 17-2008 500 540 47 |puka  |pm NA Adecmaie WA 19/12/2008 | CIB |Temp W F| Bifmde
pull B4A
610 Som,
Mo B4B 636
" pult 463 o ;mia-. B4
T 1 1 X
Antug; | Jeashcey I pui 25 114 5m, LaWsH
Tankz B4 | muchgmn | Wolfe & |assigned as fom fars  |R4R 127 w3 | Cald Wasrer
L] E014D Afa slot 5708 | of 17-2008 500 §40 47 b WA | HA Adeguars NiA 12/12/2008 CIB  |Temp 75°F| Rinse
Mo
supervisor pull N4 ll: M/ o
I 32 [l N ‘Eidmchloric
lohn ha.sheerr 3" push: N/A 3" pushe N/A| Acid
phpull | Wolfe & |assignad as ficepush:  [face push- Cold Water | Nicksl
00s E-014D | TankBS <lot 5708 | of 12-2008 500 340 547 (WA NiA WiA Tinse tark WA CIB Rimse Chioride
Nicksl
Sulfas
Mo Kicksl
o pull 463 G [pum 537 " Sufe
ki . 363 o |put 537 sieereras
dobm,, | fo=l=e IpuE 1 |G LaWaH | Zime Sulme
puhpall | Wolfe & |assigned as fom face  |[push 127 3030 | Sodim
003 E-014D | Tank B6 <lok 5708 | of 12-2008 300 340 547 [psE XA |pm WA Adeguate WA 12/12/2008 | CTB | Temp 75°F | Thiocyamae
Nickal
o
m‘_‘;'i 2
Sulfas
Baric Acid
Sel-Rex -
Lectroc Nic
Mo 1030
Bp— pull 463 fom |pul 732 g?éi“
T L L i =
fonar. || e lees IpuE 1N |Tm LaWsH e
push-pull | Wolfe & |assigned as fom fare  |push 134 I | Ami P
00 E-014D | Tamk B sl 5708 | of 12-2008 500 540 47 pushc N4 [m NA Adecmare NA 12/12/2008 CTB Temp W°F | Apens




NASA Independent Assessment Team Report October 2009

Attachment 23 continued

Lab Required
Contact  |Manager/Sup Capture Capture Sazh Smoke Additional
Bailding | Room | Hood No. System Person ervisor | Directorate | Division Code Velocity Velocity | Heght in. | Statms Capture | Survey Date | Evalutor Notes Chemdcals Nates
No
SUpervisor pul 453 5 — ——
3 fpm |pul: 7 AW
Aghi: | [T B 3 puih 333 |fpm 364
push-pull | Wolfe 6- |assigned as fom face  [push 130 Temp 125* | Cold Water
003 E-014D | Tank BS shot 5708 | of 12-2008 500 40 547 |puske WA |fpm NIA Adeguats NA 12/12/2008 CTB F Rinse
Cupnc Acid,
Na Sudfursc
e pull- N/A all: N/A ‘":.::'S:]e
i N pll: N1 Fa
lohn | has been 3push NA |37 push; NiA Toas, Sel-
pushpull | Wolfe & |assigned as facepush:  |fnce push: Cold Water |Rex - UBAC
005 E-014D | Tank B2 shot 5708 of 12-2008 500 540 547 |NA NA NA mnse tank NiA CB Bimse 21
Mo
supervisor ol 463 s [pall: 885
443 pall: 885
John has been I puk 18 |fom, LaTinH
push-pull | Wolfe & |assigned as fpm face  [push 114 36524036 | Hot Water
oos E-014D | Tank B10 slat 5708 | of 12-2008 500 340 547 |puskcNA i A Margual NiA 12/12/2008 CTB  [Temp 75*F| Rimse
No pull: did not
supsrvisor check
P pull 483 fpas |37 push: LeWsH
lotey: | | hasbeen Ipush 223 |DNC 34
puhpull | Wolfe & |assigned as fm face  (fce puh Temp 160°
[ E-014D | Tank B11 shot 5708 of 12-2008 500 40 547 [push: WA MiA MiA rirse ank MiA CTB F Nitric Acid
Mo
supervisor
lohn h:s baan fualk 257 B, (gl 54
3"push: 404 |fpoy LxWxH | Nimic Acid
push-pull | Wolfe 6- | assigned as fpm face  [push: 124 24"x24%18" | Sulfimic
005 | E-D14D | TankE2 ot 5708 |of12-2008| 500 540 547 [pushcNA o NiA Adaguate WA | 12/17/2008 | CTB  |Temp 75'F| Aci
MNa
supenisor pull: 257 S [pull: 380
John ha_s been 3 pus 404 |fom, LWl
push-pull | Wolfe & |assigned as fom face [push- 203 24"24%18” | Cold Water
008 E-014D | TankE3 slot 5708 | of 12-2008 500 540 547 |pushi WA [fpm HIA Adeguate WA 12/17/2008 C7B  |Temp 75"F| Rinse
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Attachment 23 continued

Lab Required
Contact |Mamager/Sup Capture Capture Sath Smoke Additional
Bailding | Reom | HoodNo. | Sydem Person ervisor | Directorate | Division Code Velocity Velocity | Height, in. Statuy Capture | Survey Date | Evalustor Notes Chemicaly MNaotes
No
supendisor pull NA pull N/A
dufy,) | T b 3'puih NA (3" push: NiA
puhpall | Wolfe & |assigned as face push: face push: Coumter-
s E-014D | TankE4 shat 5708 | of 12-2008 500 240 347 (WA WA NA rinse tank NA CTB flow rinse | Sulfimic acid
Na
SUpervisor i
lahn has baen 3..“;; i f.:i i Lt
push-pail Wolfe &- |assigned as fom face push- 2456 24" 4% 187 | Cold Water
003 E-014D | TankES slor 5708 | of 12-2008 500 $40 547 |pusiNA |fpm MA Adequarz WA 12/17/2008 CTB  |Temp 75*F| Rinse
No
SUpErvisor pull NA Pl A
dotin.” | e 3" pushi NA. (37 push: NIA
push-pull | Wolfe E- |assigned as face push: face push: Counter- | Electrolass
0os E-014D | TankE6 slot 708 | of 12-2008 500 540 547 |NA WA WA NIA CTB fow rinse | Wickel
Mo
supervisor pull- 193 § pull: 905 LaWsH
3 fpm : =W
John has been 3" pusk: 404 [fpan A9"xd4nl g
push-pall | Wolfe 6 | assigned as fom face push: Temp 200° | Electrolass
00 E-014D | TankE? slot S708 |of 12-2008 500 340 347 |push: WA 1148fpm WA Adequare HA 12/17/2008 CTB F Wickal
Mo
supervisor pull 514 ooy |pull: 733 LsWsH
John has been 3 puik: 404 [fpa ey
puth-pail Wolfe & |assigned as fom face |push- 216 Temp 200° Electro
005 E-014D0 | Tank E8 H 5708 of 12-2008 500 340 47 [pushi WA fpm NiA Adequaze NA 12f17/2008 =] F cleaner
Mo
supervisor pull- 386 fpm [pull: 625 LeWxH
pull: 683 : 4
John has been I push: 154 |fpos Id4xdd”
pushpull | Wolfe & |assigned as fom face |push: 101 Temp 160° | Cold Water
00 E-014D | Tank N1 slot 5708 of 12-2008 500 240 347 [push: WA fpm HA Adequare HA 12/17/2008 CTB F Rinse
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Attachment 23 continued

Lab Required
Contact  (A{anagerSop Capture Capture Sash Smoke Additional
Building Eoom Hood No. System Ferson ervisor Directorate | Division Code Velocity Velocity | Heishi in Staims Capiure Survey Date | Evaluaior Notes Chemicals MNotes
Chrantiam
Cloride,
Femic
Chlarsde.
Mo Femic
fon mil- WA |pull N4 muhﬂm..
. O T 0TI
dote. | heen 3"pushc NA |3 push WA Acid
push-pall | Wolfe & | assigned as face push: face push: Cold Water | Nicks]
s E-014D | Tank N2 skat ST08 of 12-2008 500 o 547 WA NiA NA rinse tank N CIB Rinse Chlarxle,
pull: M3A
Mo 677 fpm,
supensor ol 3705 w.rum 55 -
579 fpm |fpm AW
John | has been Iipush 152 |push W5A AR PRLRE
Tanks | pyshpun | Wolfe & |assigned as fom  face |00 fom B4B Temp 1007 | Cold Water
5 E-014D | N3 A/B/C shat LT08 of 12-2008 500 0 547  |pmsh:N/A 102 fpm NiA Adagnarz NiA 12/17/2008 CIB F Rinse
Mo
SUpErisor — —
puil- ]2 paill: M2
lohey; | asheen 3" push N4 |3 push: A
puzh-pull | Wolfe & |assigned as face push: face push: Cold Water
o0s E-014D0 | Tank N& skt 5708 of 12-2008 500 40 47 NiA A NA A CIB Fumss Wiimic Acid
Pl N5A
823 pm.
3B 807
fom, N3G
Mo 830 fpm
supervisor pull 576 5 m“__mu. ik LW
579 fpm |B23 fpm, AW
doher. | == been Ipush 154 NSBEOT SR
Tanks pushpull | Wolfe 6 | assigned as fm fac fpm, WAC Temp 777 | Cald Water
005 E-014D | N5 A/B/C skat 5708 of 12-2008 500 o 547 |push: NA 106 fpm NiA Adeguaee NiA 12/17/2008 CIB F Rimse
MNo
supenvisor il WA )
I Pl 11
Iete,; | hissboon 3" push NA 3" pushe NiA
pushpull | Wolfe & | assigned as face push: face push: Cold Water | Phosphoric
005 E-014D | Tank N6 shat ST08 of 12-2008 500 o 347 |NA NiA NiA inse tank Nia CIB Rinse Aced
' [+] Imidira 15,
o dinb il pull- 386 uil: 801 - E..
- 386 fpm (pull: ar
John has been Ipush: 154 (fom LaWsH ARDE,
pushpull | Wolfe 6- | assigned as fim face  |push- 106 3652432 | Hydrochloric
005 E-014D | Tank N7 slot 5708 of 12-2008 500 40 547 |push: N/A frm NiA Adegnare NiA 12/17/2008 CIB Temp 71 F Acd
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Attachment 23 continued

Lab Required
Contact  |Aanager/Sup Capture Caplure Sash Smolce Additional
Buiding | Reom | HoodNo. | System Person ervisor | Directorate | Division | Code Velocity | Vebcity | Heishiin | Stafms Capture | Survey Date | Evaluator | Notes | Chemicals Motes
Mo
supervisor
s pull: 257 fpm [pull: 880 LaWaH
lahn has been guh 14 |Bm W30
push-pull | Wolfe & |assigned as fom face |push: 152 Temp 77
005 E-014D | Tank NB ot 5708 |[of 12-2008 500 540 547 |puh NA fpm NA Adequate NiA 12/17/2008 CTB F Wter
Ne
sUpenisor il NiA ol 3/A
John has been ¥ push:-}-} A (3" push: WA
pushpull | Wolle & |assigned as facepush:  |face push Hot W atat
005 E-014D | Tank N9 slot 5708 of 12-2008 500 o 547 |NA A NA N4 [s: } Rinse Water
pull: DD
Mo NOT RUN
SUpEenyisor oLl 357 E?Nuerll
John has been ‘: ?u'm,']fpf E!h?'.‘.
puzhpall | Wolfe & |assigned as fom face  |face push: Cyanide
s E-014D | Tank CN1 akot ST08 of 12-2008 500 240 547 |push: WA A NfA NIA CTB Dead Rinse | Motimuss
Mo
supervisor
157 MW
ot | | iesheey Emiuj ]Tf g%]?h:“_\"ﬁ
push-pall Wolfe & |assigned as fplil face face push:
s E-014D | Tank CN2 st 5708 |of 12-2008 500 £40 547 |push: WA MIA NrA NA CTB Mot i use Wtes
Neo
Supenisor FI'I.L:LN A all: N/A
Jahn has been 3" pash WA |3 push: WA Copper
push-pull | Wolle & [assigned as face push: face push: C i bat- Serike E-
003 E-014D | Tank CN3 slot 5708 of 12-2008 500 40 47 |NA N/A N'A N/A CIB flow rinse Brite
COPPER
SULFATE
WASIN
No THE TANK;
supervisor ull 395 fpmn LWt C.FF{IET]:EEE{ Push side
1 13 Iy
Jotin | (s been Ipush 155 |pul: 381 s x4x32” | LIVE was |fan was off
pashi-pull Wolfe 6- |assigned as fom  face f, Temp 777 | NOTIV [om 12-17-
005 E-014D | Tank CN4 ot 5708 [ef 12-2008 500 540 547  |pushi WA |push 47pm | N/A Adaquate NA 12/17/2008 | CTB 3 USE. |2008
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Attachment 23 concluded

Lab Required
Contact |Manager/Sup Capture | Capture Sash Smoke Additional
Building (| Eoom | HoodNo. | System Person ervisor | Directornte | Division Code Velocity Vebocity | Height in. | Statms Copture | Survey Date | Evaluator | Notes | Chemicals Notes
No
supervisor 357 ]?m'it‘ﬁ"
e | e e Ipuskc 404 (3" pudk: 05 LeWaH
push-pull | Wolfe b- | assigned as fm foce |Pm  face 44w
5 | E-014D | TankE1 slot 5708 |of12-2008( 500 340 547 [pushNA  push NA NiA NA | 12/17/2008 | CTB  |Temp 75°F| Gold Stke
Mo
supervisor Sk Fa
P o "
lohn ha_s been Ppoh NA [pul 337 I
pushpall | Wolfe 6- |assigned as facepuwsh:  |fpmy Temp 130° | Cold Water
{111 E-014G | Tank G1 slot 5708 of 12-2008 500 340 347 [NA push: 78 pm NA Adeguace NiA 12{17/2008 CTB F Rmse
Mo
supervisar ult NA AL WA
Il N/ pull: N4
| e 3 pudk A |3 pusk: NA
pushpull | Wolfe 6~ |assigned as facepush: | face push Water spray
005 E-014G | Tank G2 slot 5708 of 12-2008 500 540 547 |NA WA NA NiA CIB rinze (Gold plating
No
i pull: 386 fpm [pull: 327 LsWxH
fpm |pull: 327 1
John ha_s been I push: NA |fm I ad4ae”
pushpull | Wolfe 6- | assigned as facepush:  |push: 129 Temp 120° | Cold Water
003 E-014G | Tank G3 alot 5708 of 12-2008 500 340 547 |NA jii NA Adaquata Nia 12/17f1008 CTB F Rinze
No
supenvisor il WA G
John has been 3pusk NIA (3% push NiA
puhpull | Wolfe & |assigned as face push; face push; Coumter-
005 E-014G | Tank G4 slot 5708 of 12-2008 500 340 547 [NA NA NA NiA CIB flow rinse
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Attachment 24: Purchase Order for Probes

r\ INVOICE
Accent
CONTROL SYSTEMS INVOICE
Wane b . 10022
" Tiegice e Pige
m-;mm 10202008 14442 1af2
GG Tl GRUER KUMBER
([ B
Bill Te: Ship Ta:
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P Nuwlere Fermy Dhescripnoe Wor Dy Diaie Dhiwe Faee Dane Dinrsiing A mw i
3580  OC -onder CREDIT CARD 103 o Y121 OE @ m
L | Fich Ficlket Na Primary Taleweep Yame Talker
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o TE [ o P R
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M4 w-r{ h--»-i — ‘!'l Ehanyatin Lt S
Delivery Imstrmctbs: LU order - esied SoCeE ok rebE il fisee
LR B
Carvier;: (% ¢ d - PROcADD Trmeking W FSUVHANEIRD | 3 N7T
idl i (R F] ivinh E.A BT Ea 52, il 213K 0
(K] Myioe L Reslacesenl Pribs ]
Fuit Lansrod-Soal Binee Task © ot lss
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i nie? e 403
Maberanan Smembyr. (240057
Referdnie Nomber. 440
B Nuwmmber: 0377
Mirevhand I 143 on=p0n1 71
Apthprizathen donmamt: < 705 43
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4 apree 1o pay abuve tetal amosine
according ro card fvoeer agreement
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Attachment 24 concluded

INVOICE
Accent Control Svsiems P VOICE
Branch: Qi Waon Instrumeints dhe Accens © m,ﬁ'; 300227
e e i Iavoe Daw Fage
. B 1 I 20GR |4 2% 2ol 2
vl L il -
. DREDER NUMBEER
2R3
Tl Lirees | ’ SUB-TOTAL: 212800
Tosnis! Frwijohin fi (0300 Tama? Frejghn Oat: | I TOTAL FREIGHT: [ER-2)
PA _{D TAX: (T
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CHEIGINAL
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Attachment 25: Electroplated Inspection Form (548.2.14)

DIRECTIVE NO. 5438-WI-8072.[.13
EFFECTIVE DATE: 03/04/1999
EXPIRATION DATE: NVA

Electroplated Inspection

e 1‘

g ? 1 ) |

Average Thickness
Date | Shop # | Visual Anodize |
Inspection | Tape Test Electroplated coatings
Positector [Micrometer X-Ray [Beta-
/} Backscatter
L te Yol i Mt%a
~Fod S5H2| fhss fgns®
S-%-ox| Sp33¢ | Fps> :--L(‘Dro’é
ro8lbals | feas e Hyiocld
/08 332 |frsc frrelite
=Jo% |e3ug [ fzac lojoldemy|
souy| 299/ | HUSS e A//t?{ 2%&’/)/“"/
s/iope 6366 | fpss Iz el A=
51309 £33 | Taon AP SILLp Y
1720212 35Y | AHzes sl il -
730l (35 FASS By %mf/
08| ST | S Lo U
B0t el | JASS - . e
3’;{% Sevfoy | FASS ——l(299%) Y il
v | SE3 D r,"j,f:‘zi.“; ety LA Ao
S1yef (G PASS Qﬂ%ﬁ
S 1yO8 G3G90] FASS yraa
5719k 273 | FASS CLh fhapee
M\%L&&b_ﬁ hss (Cteon
sis-od § 9% | fhss | £oeir
Faorm 348.2-14-Electroplated Inspection . P.I

March 3,1999

CHECK THE GSFC DIRECTIVES MANAGEMENT SYSTEM AT
http://sdms. osfc.nasa. gov/edms TO VERIFY THAT THIS IS THE CORRECT VERSION PRIOR TO USE-.

R D
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4.0

ACGIH
AESF
AETD
AIHA
CFR
CHP
GRC
GSFC
HST
HVAC
HWRT
IA Team
IH

IHO
ISO
LEV
MDL
MSDS
MSFC
NASA
NIOSH
NSC
OEL
OosC
OSHA
PEL
POC
PPE
QA
RO

Acronyms

American Conference of Governmental Indastdygienists
American Electroplaters and Surface FiniSmsety
Applied Engineering and Technology Directera
American Industrial Hygiene Association

Code of Federal Regulations

Chemical Hygiene Plan

NASA Glenn Research Center

NASA Goddard Space Flight Center

Hubble Space Telescope

Heating, Ventilating, and Air Conditioning

Hot Water Rinse Tank

Independent Assessment Team

Industrial Hygiene or Hygienist

Industrial Hygiene Office

International Organization for Standardizatio
Local Exhaust and Ventilation

Method Detection Limit

Material Safety Data Sheets

Marshall Space Flight Center

National Aeronautics and Space Administratio
National Institute for Occupational Safatyd Health
NASA Safety Center

Occupational Exposure Limit

U.S. Office of Special Counsel

Occupational Safety and Health Administratio
Permissible Exposure Limit

Point of Contact

Personal Protective Equipment

Quality Assurance

Reverse Osmosis
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RO/DI
S&MA
SAM
TLV
TWA
UHV

Reverse Osmosis/De-ionization
Safety and Mission Assurance
Sample Analysis at Mars
Threshold Limit Value
Time-Weighted Average
Ultra-High Vacuum
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