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ROCKY MOUNTAIN ARSENAL
HYDRAZINE BLENDING & STORAGE FACILITY

HAZARD ABATEMENT PLAN

1. PRESENT SITUATION:

a. Rocky Mountain Arsenal (RMA) operates the Hydrazine
Storage and Blending Facility for the United S ates Air
Force (USAF). Hydrazine operations consist of downloading/
uploading of railroad cars and tanker trucks, storage and
blending of rocket fuels. Bulk storage/blending involves
hydrazine and Unsymmetrical Dimethylhydrazine (UDMH) and
Aerozine 50 (Product Mix). This facility alsc £ills drums
from the bulk storage and stores other fuels such as
Monomethyl Hydrazine (MMH), Monopropellent Hydrazine (MPH)
and Hydrazine 70 (Hydrazine/Water mixture). The USAF util-
izes the RMA facility as a depot to receive, store, blend
and issue hydrazine fuels to various customers. RMA has
operated the hydrazine facility under an Interservice Support
Agreement (ISSA) since 1960.

-b. During Jan, Feb, and Mar 1982, the Department of _
Labor (DOL)/Occupational Safety & Health Administration (OSHA)
District Office conducted an inspection of the hydra:zine
facility. This inspection included sampling of the work
area both durlng operational- and non-operational periods
for Hydrazine, UDMH, and N-Nitrosodimethylamine (NDMA). Back-
ground samples of other areas on the Arsenal were also
taken. The OSHA sampling results are attached as Appendix
A. Verbal guidance from OSHA indicating that safety up-
grades were recommended for continued operation of the
facility resulted in RMA stopping routine hydrazine opera-
tions. The USAF was formally advised of this situation on
5 May 1982. A meeting was held at RMA with the regional/
district office of OSHA on 19 May 1982 at which time OSHA
presented its findings and recommendations and participated
with the USAF/USA representatives in discussion of possible
corrective actions. OSHA inspection findings are attached
as Appendix B. The USAF/USA indicated to OSHA that they
shared OSHA concern for worker protection and that a plan of
corrective actions would be prepared and submitted to OSHA.

2. HAZARD ASSESSMENT:

a. Review and analysis of the OSHA sampling report
indicates the following:




e,

1) During hydrazine transfer operations, the primary
operation of the facility, personnel were not exposed to
hydrazine or UDMH above the permissible personnel exposure
limits. However during one specific activity, the operation
of taking the physical inventory of the storage tanks,
personnel were exposed to UDMH above the permissible personnel
exposure limit. Prior to the OSHA inspection, RMA had
recognized the necessity to incorporate engineering controls
to eliminate the exposure and physical hazard of this operation.
Specialized equipment had been purchased and is currently
on hand awaiting installation. The following abatement plan
does include the installation of the tank liquid level
indicators as has been previously planned, which will
eliminate this hazard.

2) During all operations sampled, personnel were
exposed to NDMA (above the detectable 1limit). NDMA, also
was detected at various locations within the facility, when
sampled nine days after operations had been terminated.
The source of NDMA could be due to the presence of UDMH (at
non-detectable levels) or, as 1s more likely the situation,
due to the presence of a sizeable open sump within the facility
with waste water containing NDMA. NDMA is a regulated sus-
pect carcinogen. OSHA representative's at the 19 May 1982
meeting, indicated that ii:was the opinion of the national
OSHA office that the OSHA regulation for NDMA (29 Code of
Federal Regulations (CFR) 1910.1016) applied to the situation
at RMA. Based on this determination, OSHA officials presented
21 items of non-compliance (See Appendix B). RMA position
has been that hydrazine blending and storage operations do
not fall within the scope of this regulation, based upon
the statement within the regulation that the regulation shall
not apply to solid or liquid mixtures containing less than
1.0 percent by weight or volume of NDMA. Furthermore, as
stated in the regulation, the regulation applies to any ares
in which NDMA is manufactured, processed, repackaged, released,
handled or stored, which is not the situation at RMA, where
the NDMA is formed in the atmosphere from oxidation of UDMH.
Regardless of the legality of the regulation, RMA's position
is to comply with the specific requirements insofar as it
possible given the peculiar nature of an outdoor facility
handling the spontaneously flammable hydrazine fuels.
RMA recognizes that a serious situation does exist and the
subject OSHA regulation on NDMA presents a viable guideline
for the elimination of this hazard. Further discussion on
the issue concerning the applicability of 29 CFR 1910.1016
is not at this time in the best interest of the concerned
parties. !
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3. HAZARD ABATEMENT PLAN:

a. The objective of the hazard abatement plan is to
eliminate the presence of NDMA within the hydrazine storage
and blending facility and secondly to eliminate the poten-
tial exposure of workers to hydrazine and UDMH during any
hydrazine operation. To accomplish this objective, a phased
approach will be employed to minimize emissions. The plan
consists of the following four phases:

1) PHASE I - FACILITY CLEAN-UP AND DECONTAMINATION.
-The objective of thlis phase 1s to elimilnate the presence
of ambient NDMA within the facility by controlling the poten-
tial sources of NDMA. This will involve such tasks as
draining, cleaning, and decontaminating of the waste water
cpen sump and drain lines, and pressure testing (Nitrogen)
and repair of the fuel piping. After this work has been
completed, an dndustrial hygiene sampling study will be
conducted by Army Environmental Hygiene Agency (AEHA) to
certify that the work areaz is free of NDMA. Personnel
will than be able to enter the hydrazine facility without
the use of SCBA protection.

2) PHASE II - FACILITY MODIFICATION - NDMA SOURCES.
The primary objective of thls phase 1S to modlIy PToOcCess
equipment that currently is a potential source of NDMA during
fuel transfer operations. This will involve such tasks as:
the disconnection of the vent scrubber in the blending station
and scrubber piping modifications (vent and waste water) to
permit the use of the scrubber in the east storage tank area;
modification of the collection and storage of the hydrazine
waste water system to provide a closed 'system and eliminate
the use of the open sump; and relocation of the nitrogen
supply tanks outside the regulated area. After completion of
the above tasks, it is expected that fuel transfer and blending
operations could be conducted without contamination of the
facility by NDMA.

3) PHASE III - FUEL SYSTEMS MODIFICATIONS. The objective
of this phase 1s to modify the fuel stcorage tanks to =liminate
the exposure of workers to hydrazine and UDMH during inventory
and sampling operations. This will involve the installation
of electronic liquid level sensors with remote indicators and
a closed sampling system. The installation of the above
equipment will be accomplished on one tank at a time and
will require the transfer of fuel between tanks. As stated
above, it is not expected that transfer operations, will
result in the presence of NDMA. During this period, any
USAF priority orders involving the bulk transfer and/or
blending of fuel would be accommodated.

D




4) PHASE IV - DRUM FILLING AND CLEANING AND MISCELLANEOQUS.
The objective of this phase 1s to change the drum filling
system and the drum cleaning operation to minimize the
exposure of workers to hydraglne and UDMH during these
operations. This will involve the installation of special
equipment that will maintain a closed system during operations.
Another task in this phase is the installation of a life
support system (air supply) that would include an air supply
source outside the regulated area with distribution lines to
various stations within the facility. This system would be
utilized by operations and maintenance workers during repair
and emergency situations as required. During this phase the
vent scrubber in the east storage tank area will be evaluated
and if required, a new scrubber will be installed. During
this phase the temporary personnel support facility installed
under Phase I, may be replaced by more permanent facility.

4. PROTECTIVE, MEASURES DURING. ABATEMENT PERIOD. Appendix
D provides speclfilc procedures pertaining to protective
clothing to be used during the abatement period. the pro-
cedures outlined should be adequate to address all OSHA
concerns, and will lead to full compliance with 29 CFR 1910.1016.
There are, however, two areas where it does not appear
practicable or necessary to implement the very conservative
measures required by the regulation. The areas are: (1) the
use of full bodied impervious protective clothing for all
entries into the hydrazine facility when NDMA 1is present;

(2) the decontamination of all equipment and vehicles leaving
the regulated area when NDMA (vapor) is present. RMA's
position concerning these areas is as follows:

a. Use of Full Bodv Impervious Protective Clothing.

1) The major area of difference between OSHA interpreta-
tion of CFR 1910.1016 and what can or should be enforced
occurs in the area of when to use a full body impervious
protective garment. In its findings OSHA cited paragraph
(c)(5) (i) and stated that a full suit was required for all
facility entries. RMA took exception at the time of the
finding's presentation and continues to do so for the following
Teasons:

a) Paragraph (c)(5)(i) deals with clean-up of leaks
or spills, maintenance or repair operations on contaminated
systems/equipment where direct contact with NDMA could
result. In our plant this situation may well result from
certain types of operations, however, OSHA's interpretation
has been that airborne concentrations of NDMA constitute




continuous direct contact and that a full body impervious
suit is therefore required for all entries irrespective of
type of activity to be performed.

b) The assertion that percutaneous exposure from the
very low levels of ambient NDMA constitutes a health hazard
is most unlikely from a medical standpoint.

c) The use of M-3 Toxicological Agent Protective Suit
can present an acute health and safety hazard due to heat
or cold stress. Ref: DARCOM-R-385-102, Chapter 4-1 c.(7)
"Maximum wearing time vs Ambient Temp." indicates that
wearing time under extreme hot (such as above 90°F) weather
is severely limited (15 minutes) and can actually be less
than the donning, walk-in, walk-out and undressing time.

d) RMA is currently unequipped to handle or service air
coaled suits. *

e) Use of full suit protection would make activities
necessary to eliminate the current NDMA emissions practically
impossible and very hazardous since the use of heavy con-

. struction equipment is required during portions of the abate-
ment effort. '

2) We believe that a phased approach which ties levels
of protective clothing to specific types of activities on
the basis of exposure to known or possible NDMA sources is an
acceptable approach which will allow the abatement plan to
be accomplished with minimum risk of injury to our personnel. -
This phased approach is presented in Appendix D.

b. Decontamination of Equipment and Vehicles.

1) The major area of difference between the OSHA inter-
pretation and the RMA position is the OSHA requirement
(paragraph (d)(4)(iii)) to establish and implement deconta-
mination procedures to remove (suspect) NDMA from surfaces
of materials and equipment before leaving the regulated
area even when the equipment has only been subjected to
extremely low airborne concentrations of NDMA. RMA and the
USAF voiced exception to this requirement when OSHA presented
its finding's/recommendations and still do for the following
Teasons:

a) At the very low concentration levels of NDMA found
in the hydrazine facility (see Appendix A), calculations
indicate that NDMA will not condense out of the atmosphere




a* ambient conditions, and so will not contaminate materials
and equipment, as suggested by OSHA.

b) Wipe samples of materials and equipment within
the hydra21ne facility that were/are subjected to airborne
concentration of NDMA indicated non-detectable NDMA and
UDMH. These results substantiate the theoritical assessment
in the above paragraph.

2) RMA recognizes the fact that equipment could become
contaminated by direct contact with liquid fuels and/or
waste water containing NDMA or UDMH. Decontamination proce-
dures will be established and implemented for use when known
or potential contamination of materials/equipment with liquids
containing NDMA or hydrazines has occurred.

5. MONITORING PLAN - RMA proposes to implement the following
monitoring plan consistent with the plant decontamination,
engineering controls, modifications and operatiomns.

a. Phase I - Environmental Monitoring after Facility
Clean-up and Decontamination. Upon completion Of tasks
outlined iIn Appendix C - Phase I - Facility Clean-up §&
Decontamlnatlon, an industrial hygiene air sampllng study
will be conducted by AEHA to certify that NDMA is no longer
present in the hydrazine facility.

b. Phase II - Environmental and. Personnel Monitoring
after Engineering Modirications. Appendix C, Phase 1l -
Facility Modifications - NDMA Sources delineates the tasks -
to be accomplished to eliminate NDMA sources. After com-
pletion of Phase II, during Phase III which will involve
limited fuel transfer operations, a second industrial hygiene
study will be conducted by AEHA to determine the presence
of hydrazines and NDMA both during and after fuel transfer
operations.

¢. Phase III - Environmental Monitoring During Operations.
An environmental monitoring system will be 1nstalled capable of
monitoring hydrazines at multiple sample locations. Monitoring
will be performed prior to entry to the facility and during
all operations. RMA will have an in-house capability to
support this monitoring program to include laboratory chemical
analysis. During operations, NDMA will not be monitored, as
it 1is expected Phase II monitoring test results will sub--
stantiate that after :ac111ty modifications have been completed
eliminating NDMA sources, monitoring only for hydrazines will
be required. (i.e. if hydrazines are not present than NDMA
cannot be present.)




6. MEDICAL SURVEILLANCE PROGRAM DURING ABATEMENT PERIOD.
During tne period of clean-up (Phase I, while the possi-
bility of contamination by and exposure of NDMA exists,
special medical surveillance of the workers will be in
effect. This will consist of approximately weekly contact
with medical personnel, who will check for any evidence of
illness, document the medical record, and get monthly
urinalysis and liver function studies, and perform any
other medical investigation studies that may be indicated.

7. RESPONSES TO OSHA FINDINGS. Appendix E indicates spe-
cific actions to be taken that will eliminate any health
hazard posed by presence of NDMA in the hydrazine facility
and also addresses the OSHA findings.
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APPENDIX B
OSHA INSPECTION FINDINGS

“oOCFR 1910.134(0)(6):  Respirators were not stored in a2 convenient,
clg:n anu sanitary location:

(2) 1In the hydr zine facility, self-contained breathing
anparatys ussd for routine cperations wera stored in the
GEFice wnich was contaminated with n=tiitrosudimethylamine.

')J(a)(Z): Sanloyee(s) were exposed to raterial(s) in

2%CoSS ur -hour time waiyghted average 1imit(s ) listed for tha
carzicy lar 12 ‘erwblfs) in Table Z-1 of subpart Z of 23 CFR part 1210:

(a) 1n the nyrdug1re facility, the twe ch'ﬂical nlant

operaturs engaged in an inventory oparat1on ot 1?

sbove ground shorage tanks were enyUS°L to 1eve1

1,1 dimethylhydrazine in excess of thase Tistad in Tab]e
-1 as follows:

3,
s L

Geerator #1 - 1.3 my/n .2 tines the standard.

, . 3 . .
(perator #2 - 4014 mg/aT, <.14 times the standard.

oo
Sl LR 1510,1000(e): reasiol adainistrative or cngineesring controls
cape not dstermined and implamented to reduce *nplove“ excosura(s): -

'
(a) In the hydrazine facility, the tuo chemical plant
operators wers overaxposed ta 1,1 dimethylnydrazine and
fazsible engineering controls were not jmnlemantod.

S=e exposures fn Item 2a, ahove.

The following itawms, 3 through 21, are vork practice controls
roairea when exposed to HUMAL The recoomended expasurz limft

is the detection limit, 9.Gl ug por sample. The results of sampiinn
Rociy imuntain Arsenal sho“sd rursoxd] exposures ranginy from

t 1.4 uy/a” to ol ug/n”, which is 140 to 5100 times the detection

M
[




2% OLFR I910.101C ) (2 (1) Enployess were net recuired to wash
h41;a, forearms, vacs, and nack upon each exit from the requlated
ERE . .]

and
nt of a2xit and Lefore enoaging in otiher

s ~aployses siere not required

2 hydrazine ility
exit ,f the requlated area tipon

(2) In ! fa
nar the voint o

c1
&
]

T
oS OCFE 110.1015{c){3):  pen vessel systsm operations as definad
in Haragnapn {(6)(13) were not proa151ted:
{a) In the hydrezine facility, the waste water sum, an
open vasssl operation, was not prehidited.
4
3
25 OCFH 1310.1515( (i11): Employees were not provided with

|3;./

ctive clotning, sice covers, and yloves

c)
clean, full buiy proc
the requlstae aroa:

srior Lo enteriog
(a) In tne hydrazine facility, enployses were not
pravidod with sho=2 covers and gleoves prior o antering
the regulatad areca.

CrR 121C.1015(c)(4)(v): Prior to each exit from a requlated
, Buploye=s were not raquirnd to ramove and leave prwugctivc }
IR

Dve Y o SN SPRRP E )
(i T WV

2a o
ntiing and a2quipment at the zoint of exit amd at the last exit
7 the day, tc piac2 used clothin iy and equigdtent in imparvious
contain2rs at the point of exit for purposes of dzcontanination
cr disposal:
(a) In tie hygrazine facility, employees did not rumove
amd leave protactive coverails at the point of exit, and
also, at the Tast exit of the day the coveralls were noi
placad in fupervious containers at the point of exit for
ducontaniinaticn cr disposal.
7

22 CFR 171001016{c) (4)(viii): Lrinking fountairs wuzre not
sronibited in the requlatad area:
(2) On the est side of the hpdrazine facility in the

derth out-tuilding, a drinking fountain was in oparation.

B-2




s

lﬁ.lﬁlé(c)(S)(i): In clean~up of leaks or spills,
c2 or rapalr gparations on cartur1ndtﬁ” yStems or
i T, whers dirsce Lon.‘bc with h-ilitroscs me:rv1amine

514 result, each cutooriz PNp]OVﬁe entﬂr1w" that aresz vas
not providad uith and rhguixLu to wear cle 1““nrv1Ju; garments,
iuzlqunJ ;1oves, boots and continucus-air Junpi1ed hood in

secopazncs with 1310.134:

(3) In the hydrazine Tacility, smnloyees enaagai in
reutine maintenance wiara not r“qu1r od to wear xxpervious

sarments and continuous air supo.1ﬂu hood. At times
these employees vore {9 gas masks or no respiratory

protection at all. Also, the pro;“c*1«e c]athlnd at
+i1es was a pair of coveralls

D

’5 Fr 1910, 1016(c )(")(") In clean-up of ieaks or spills,
wain curanc~ or repair operations on contaminatad systams or

G Llpnnnu, whare direct contact with il-ilitroscdiaethyianine

cs :1* rusuit, each authorizad ew*loyeo antering that area was

ot de c0utaninau: sefore removing the protc:tive sarments and

ucud:
(1) In the hydrazine facility, employe2s engaged in
reutine maintenance operat1ons ware not decontaninated
Lefore removing protective garments.
13
25 CF 1012.1018.(c) (5 Y(iii): In clean-up of leaks or spills, i

zintansnce or rapair oparaticns cn con;arlwatcd systoins or
2oriement, whare girect contact with H=liitresodimethylanine
could result, each authorized employse entaring that area was
a2quired to showsr unon remeving the protective garments

A 100G

{z) In the hydrazine facility, =mployees engjaced in
routine maintanance operatiows wera nol raquired to
sngwar upon rengving the brotactive garments.

--_'_—4._'*
Li
I3 (R 1210, 1635 (d) (2) (i) In an en=rgancy, immediate measures
inclugin,, 2uil not 11nzfed tc, the requir%ments of subdivisiors
r . \‘ . - \ - R 4 b g
(17, (i1}, (1i4), {iv), and (v) of this paragraph were not
joglemanted:

’

(i) The potentially affectad area was not 2vacuated
23 soon as the =rergency nad baen determined.




{51)  Hazardous conditions created by the acargency
wers not eliminated and the potentially affected area
1ag not decontaminated prior to resumpticn of normal
upzrations.

(iii) Special iwedical surveillance by 2 nhysician s
not instituted uithin 24 hours for empluyses presant
in the potentially affected area at the tine of the
eaergency. A report of the wedical surveillance and
zny treatsent shall be included in the incident repere,

in accordance wich paragraph (f)(2) of this section.

(iv) wnare an employee has a Knuwn contact with
n—u1trnsod11ethy1aﬁln_, such cmp]aje° was not reguired
to shower as soon as possible, uniess contraindicated

vy phg}ica] injuries.

(v} An incident report on the emergency was not
reported as provided in paragraph (f)(Z) of this section.

(a) 1In tha hydrazine facility, emergancy proceuuras
hed not been established and implemented.

~Te
N I

'c1rcun
"-;i CI‘ O‘a

»g on the definition of “emergancy” in 1810.1815{(d)(8) 1.=2.,
wcz or set of circumstancas resulting in the raiease of
imetiaylamine wnich may result in exposure 2 or contact
ith =i tros: diwebhv]an1n°" the normal oneration of this hydrazine
7aeiiity can be definsd as an emargency situation hecause MNOMA s _
constantly present. _ -

o)
ouasSa
e
Sc3t

~
-
28
L

R 1210.1016(d)(3)(1): Storage or consumption of food, storage
inars of Devaragzs, storaye or applicaticn o7 cametics,
f smoking mater iaI tobacco products or other
nq, cr tha chawing o f such products, were not
uylated ars

2w
-
a

tha hydrazine facility, in the
i

J f L
Gorth out- bJ1]a1q; Severdl cases of Catorade wers beiny

hore employees are required by this
twcs viere not previded in accordanca
throuch (vii): ’

e e

.

(a) In the hydrazine facility, veshing Tacilities were

ot provided.
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14

25 CFiY 1510.1015(d)(3)(i14): uhere enpleoyems arz roguirsd by this
szctTion To siower, shower fac 111?195 vere not provided in accerdance
with 1910.1481(a) (3):

(a) In the hydrazine facility, shower Tacilities wsre not

nrovided.
17
JiCFR 1910.1915(d)(3)(dv): Vhere emplayzes wear protective clothing
s oouirment clean changg roums were not pr rovided, in accordance
Litn 19100151(e), Tor the number of such employees required o
changs ¢clotnes:

(a) in the hydrazine facility, cleen change rcoms

varg not provided,

4
i3
LT 1913, 1016(¢ ) l}(1i): ray equipment, material, or other

i“au taken into or renovid fran a regulatod arma was not done so
in a nannex tha* doss not causs centanination in nonregulatad
ar2as cor cthe external eavironsent:
(2) In tie hydrazine facility, motor vehicles and 3284
tainis were ren oved from the regulatad arsa without beina
)

L7

JUOCFR 1016.1016(d)(2)(i11): Cecontamination procedures were

ot estaniished and inplenented to reniove .f!-'m{:r-zy:odr1 hV]4U1ﬂ° -
fro.a the surfeces of waterials, ecuipnent, and tihie decontaminatic

facility:

(2} In the iydrazine facility, decontamination proceures
irad not been established or 1malwwLnLnd.

T

e

20 CFR 1216.1015{e) (1){i1): Entrances to rogulatad areas
congainiag opnerations covered in paraqraph (¢)(5) of this
section were not postod uith signs hearing the legend:

CARCER SUSPECT AGEHT
EXPUSED IN THIS AREA
IMPERVICUS SUIT THCLUGING
GLOVES, BO0TS, AlD Ald-
SUPPLIED HCOD ReQUIRED

AT ALL TILHES

AUTHCRIZED PERSTIIEL OhLY

(a) In the nydrazine facility, the 2bova notad uarniry

B-3




fppropriate signs and instructions
nce to, and exit froii, n"uxateﬂ arpis,
ocedurns that must e ‘olluwed in

{4) In the hydrazine facility, signs and instructions
yere not postec.

)f\
-
C3OUTR 1510.1016{e) (53{d): fach omployee prior o beiny duthorizad

! LY .
\ J )

i onter a regulated area, did not recezive a training and
am inc

cluding, but not necessarily linited to:

(a) Tie nature of the carcinogenic hazards of ii-litro-
sgdimathvlemine, including local and systemic toxicity;
v
(b) The smecific natura of the operation involvinn
:'.'-.'h'tr‘osoumetuy]a.nm wnich could result i n exposurs;
(¢) The purzose for the application c¢f the medical
surveiliance proyram, including as appropriate, mathoids
af so»lf-exanination;

(i} The purposs for and application o7 decontainination
practicas and purposes;-

The purpsse for and significance of emergency
practices and procedursas;
(£) The cuploves's spacific role #if emergency procedures;
9)  Spacific information to aid the employes2 in recogi-
jon and evaluation of conditicns and situations wnicn
may result in tihe relsase of M-uiurcsoa1methy1amine,

(n)  The purposz for and application of specific first

aid proceaures and practices.

(1) In the hydrazine facility, a traininy and
indoctrination prograa had not been established and -

implemented.
2l
29 CFR 1210.1016(2){5)(i1)s Specific smeryesncy procedures were
0t proscribed and posted: '

(a) In the hydrazine facility, emervency preocedures
had not been established.
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APPENDIX C

HAZARD ABATEMENT PLAN

Phase I - Facility Clean-up and Decontamination.

TASK

a.

o

Phase II -

Drain Sump.

Install person-
nel support
facility.

Provide Protec-
tive Equipment.

Decontaminate
Sump/Drains.

Fuel System
Test.

Industrial
Hygiene
Sampling.

controls are remote operated.

DESCRIPTION/COMMENT

Waste water containing NDMA in open
sump within facility will be pumped
to storage tanks in east area. Pump

Special modified trailer designed
for use as personnel change fac111 v
in support of lethal chemical agent
operations will be installed at
hydrazine facility.

Procure air supplied respirators

with umbilical adapter and set up

mobile air supply system ul;hln'
ac1lltv . I

Sump and drain lines will be cleaned
and decontaminated. Waste will be
pumped to east storage tanks. ...

Pressure testing (Nitrogen) of fuel
piping will be conducted. Minor
repairs will be done.

An industrial hygiene air sampling
study will be conducted by AEHA to
certify that NDMA 1s no longer prTe-
sent in the hydrazine facility.
Survey will also include sampllno
for the presence of hvdrazine and
UDMH.

Facility Modification - NDMA Sources.

(=

Modify Scrubber
Svstem

Present vent scrubber is located
within blender control area and waste
water containing NDMA flows (openly)
into drain line. This scrubber will
be disconnected from hydrazine vent
piping, thus eliminating source of
NDMA. w1thlt that part of the facility.
The scrubber located in the east
storage tank area will be connected
to the vent svstem and the waste




TASK

b. Modify Waste
Water System.

c. Relocate Nitro-
gen Supply.

DESCRIPTION/COMMENT

water will be collected and pumped
to the east storage tanks.

The existing waste water system is
an open system. Modifications would
include the elimination of the sump,
modification of the drains, and a
new undergournd waste water pipe to
the east storage tanks.

Existing nitrogen supply is within
regulated area. This task is to
relocate supply tanks outside
regulated area.

Phase III .- Fuel Svstem Modifications.

a. Install Liquid
Level System.

b. Modify Fuel
Sampling System.

¢. Fuel Sy
Leak Te

em

n n
ct ct

d. Industrial
Hygiene Sampling
Study.

This task involves the placement of
electronic liquid level sensors within
each of six bulk storage tanks and

the installation of electrical wiring/
controls to a remote indicator panel
within Bldg 759.

Present method of fuel sampling is
open svstem. Task involves the in-
stallation of closed sampling devices
at various locations in the fuel
piping system.

The installation of a liquid level
sensors require the storage tank to

be empty of fuels. During fuel transfer
operation to accommodate this task,

the fuel lines will be checked using

a hydrazine/UDMH leak detector.

A second industrial hygiene sampling
study will be conducted by AEHA, to
certify that NDMA is not present

within the work area after fuel
transfer operations have been performed.




Phase IV - Drum Filling and Cleaning and Misc.

TASK

Drum Filling

Modifications.

Install Drum
Cleaning Equip-
ment.

Install Life
Support System.

Install new
crubber East
Area.

Construct Per-
sonnel Support
Facility.

DESCRIPTION/COMMENT

The existing drum filling station
allows fuel leaks to occur during
making and breaking of connections.
This modification would eliminate
this hazard by providing an enclosed
svstem.

The existing system of Cleaning drums
allows fuel vapors to escape when
connecting cleaning lines to the
drum. The 1nsta11atlon of new
enclosed drum cleaning equipment
would eliminate this ha ard.

This task would involve the install-
lation of a air supply svstem located
outside the regulated area wit
distribution llnes to multlnle fixed
stations within the fac111;v thus
permitting personnel to work for
extended per1ods using SCBA.

During Phase I, the ex1st1no szrubber
locatec in the east storage tank area
will be connected to the ;uel vent

- svstem. Englneerlno tests will be

conducted, with results to determine
whether a2 new- scrubber will be
required.

Approval for construction of permanent
personnel support facility is dependent
on long term requirement for continued
use of hydrazine facility which is
presently under study by USAF.




APPENDIX D
1. General. This appendix deals with the following areas
cf concern:
a) Types of Operations.

b) Protective Clothing to be used during the abatement

All areas of concern will be incorporated into the appropri-
ated standing operating procedure prior to implementation.

2. Tvpes of Operations. For purposes of clarifying the
occasion for use orf various levels of Protective Clothing
the types of operations which will be performed during the
abatement period can be classified into four types:

Type 1: Routine entry for inspection,data gathering
: and other administrative purposes which require
no contact with lIiIgquids containing NDMA OT
operation of equipment.

Tvpe 2: Entry to conduct abatement or routine operations
on equipment where the possibility of exposure
to NDMA bearing liquid or UDMH has been practi-
cally eliminated. '

Type 3: Conduct of abatement or rdutine operations where
the possibility of exposure to NDMA bearing
liquid or UDMH exists only under unforeseen
circumstances.

Type 4: Conduct of abatement or routine maintenance and
repair, conduct of decontamination operaticns,
where exposure to NDMA bearing liquid or UDME
is probable or certain.

5. Protective Clothing.

a. Definition of Levels: The protective clething to be

emploved consists ot four levels which roughly correspond to

those levels used for lethal chemical agent operations. The

primarvy difference being the type of respiratory,protection

required. The following comprise the definitions and content
of the various protective clothing levels:




. .,

1) Level A (Modified):

Inner Clothing:

2) Undershirt, unimpregnated

b) ~Drawers, unimpregnated

c) Socks, unimpregnated

Liner: Coveralls, disposable, tyvek material.

Outer Clothing: Suit - Coverall, Toxicological Agent
Protective (TAP) MS.

Gloves: Butyl (TAP) M4

Footwear: Boots, butyl, safety toe, TAP, M2Al
Headgear: ¢ Hood, butyl rubber, MSA (for SCBA)
Respirator: SCBA, Mine Safety Appliances or Scott
Z) Level B (Modified):

Inner Clothing:

a) Drawers,'unimpregnated

b) Undershir*, unimpregnated

} Socks, unimpregnated

Quter Clothing: Apron, TAP, M2

Gloves: Butyl, TAP, M4 .

Footwear: Boots, butyl, safety toe, TAP, MIAL
Headgear: Hood, butyl rubber, MSA (for SCBA)
Respirator: SCBA, Mine Safety Appliances or Scott
3) Level D (Modified):

Inner Clothing:

a) Drawers, unimpregnated

b) Undershirt, unimpregnated
c¢) Socks, unimpregnated

Outer Clothing: Coveralls, disposable, tyvek'material

D-2




Gloves: Surgical, disposable

Footwear: Boots, butyvl, steel toed, TAP, M2Al

Headgear: None

Respirator: SCBA, MSA or Scott

4) Level D (Standard):

Inner Clothing:

a) Drawers, unimpregnated

b) Undershirt, unimpregnated

c) Socks, unimpregnated

Outer Clothing: Coveralls, explosive handlers, cotton

Gloves: None

Footwear: Shoes,‘safeﬁy toe

Headgear: None

Respirator: M9 protective mask,'slung

b. Protective Clothing requirements by Phase and Tvpe
of Operation. The following represent the levels oZf protec-
tive clothong to be employed during the four phases of the

abatement period, correllated to the type of operation -
expected to occur.

’

Phase I - Facility Clean-up and Decontamination.

Examples of
Tvpes of Operation Protective Clothing Level

Type 1: Routine Safety Inspec-
tion, data collection on
nitrogen tank and sump pit :
levels; check of sprinkler Modified Level D
system and heat trace system;
non-product equipment main-
tenance.

Tvpe 2: Draining of Sump via
remote pump controls, etc. Modified Level D
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Examples of

| Tvpes of Operation ' Protective Clothing Level
|

| -

| Type 3: xternal equipment wash-

| down, appllpatlon of decon- Modified Level B

- taminant to sump if done
remotely, etc.

Type 4: Disassembly of equipment
containing UDMH Vapors or Modified Level A

wastewater, etc.

Examples of )
Tvpes of Operation Protective Clothing Level

Phase II - Facility Modifications - NDMA Sources
|

Tvpe 1: Routine Inspections as
above, Operation of Con-
struction Equipment or pro-
cess equipment not containing Standard Level D
UDMH or wastewater; non product
equipment maintanance.

Tvpe 2: Instdllation or Mainten-
ance operations on equipment
where NDMA contact has been Modified Level D
practically eliminated.
Type 3: External equipment wash-
down, application of decon-
taminant to sump if done
remotely, etc. Modified Level B

Type 4: Disassembly of equipment
containing UDMH vapors or
wastewater, etc. Modified Level A

Phase III - Storage Tank Modifications and Limited Bulk
Operations.

Examples of
Tvpes of Operation Protective Clothing Level

Tvype 1: As in Phase I, after
re-initiation of Bulk

operations but prior to cer- Modified Level D
tification by monitoring of
NDMA absence. .

{_. Type 2: As above, also certain :
maintenance activities on Modified Level D

non-product equipment




Examples oZ
Tvpes of Operations Protective Clothing Level

3 Operation cf Fuels Process
quipment to accomplish

lending, transfer, etc; Modified Level B
ertain aspects of Product

quipment Maintenance

Type
E
b
C
E

Tvpe 4: Maintenance requiring
opening UDMH product lines
.O0r contaminated wastewater Modified Level A
lines.

Phase IV - Modification for Drum Tvpe Operations

Examples of

Types of Operations Protective Clothing Level

Type 1: As in Phase III above Modified Level D
unless facility has been moni- (Level D Standard,
tored clean prior to Phase IV if monitored clean)
initiation.

" Tvpe 2: As above, includes cer-
tain phases of drum equipment Modified Level D
installation.

-

Type 3: As above, includes

certain phases of drum equip- Modified Level B
ment or scrubber system in-
stallation.

Tvpe 4: Installation or Main-
tenance requiring opening of
UDMH Product or contaminated Modified Level A
wastewater lines.

4. Dress and Undress Procedures.

a. Specific instructions to accommodate provisions of
1016 regulaticn will be incorporated into Standing Operating
Procedures. The procedures for various levels of dress will
comply with the following regulatory sections:

Regulatory Citation
Level of Protection Summary of Requirement

Standard Level D Para (c)(2)(ii) / Wash Hands,
forearms, face and neck
upon each exit.




Regulatory Citation
Level of Protecticn Summary of Reguirement

Modified Level D Para (c)(4)(v)-(vii) /
At point of exit remove and
ieave protective clothing,
or last exit place clothing
in containers for decon/
disposal. Wash hands, fore-
arms, face and neck on each
exit: Shower after last
exit of day.

Modified Level B None / Wash gloves and boots

' before removing protective
garments, wash hands, fore-
arms, face and neck on each
exit; shower after last
exit of day.

Modified Level A Para (c)(5)(ii)-(iii) / Decon-
taminate before removing
protective garments; shower
at each exit.

b. Procedures involving disposal or decontamination
and laundering of protective garments will be incorporated
in the above mentioned SOP's.
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APPEND
TO 0OS

IXE
RESPONSE TO HA FINDINGS

1. General. This appendix delineates the specific actions
+hat TOA will take in response to the OSHA findings. These
actions will be taken as required to support the phased
abatement plan outlined in Appendix C. When implemented,

the health risk posed by the NDMA vapors now present in the
hvdrazine facility will be greatly reduced and future hvdra-
zine operations should be in compliance with 29 CFR 1910.1016.
In many cases a single response satisfies more than one OSHA
finding and the finding are so grouped.

2. Specific Responses.

a. OSHA findings No. 1, 3, 6, 12, 15, 14 and 15.
Prior to decontamination and clean-up work within the hydrazine
plant, a personnel support facility will be provided near
the entrance to the regulated area.
In order to initiate Phase I activities as soon as possible,
RMA intends to install a special modified trailer as the
personnel support facility. This trailer was designed to
meet personnel support requirements for lethal chemical
operations which are similar in nature. The personnel
support facility will provide a clean and sanitary location
for storage of protective equipment and clothing, a clean
change area, a wash and shower room, and 2 clean administra-
tive area. GSOP's will be prepared describing the use of this
facility; to include such activities as; change out and proper
storage of protective and work clothing, wash and shower re-
quirements, and restrictions on smoking, eating and drinking
within both the regulated area and support facility.

b. OSHA findings No. 2a and 2b. Phase III - Storage
tank modifications will include the installation of liquid
level sensors, with remote indicators on all storage tanks.
Phvsical inventory operations on the storage tanks with
the potential to expose workers will no longer be performed.

c. OSHA finding No. 4. As part of Phase I (Facility
clean-up and decontamination) activities, the contents of
the waste water sump will be pumped to the east storage
tanks and the sump cleaned and decontaminated, also thedrain
lines will be cleaned and decontaminated. Phase II (Facility
modifications - NDMA sources) will include the modification
of the waste water collection and storage systemto effecta
closed system. This task will include the elmination of the open
sump, modification to the drain lines, and the elimination of
the scrubber waste water open discharge to the drain system.




. OSHA finding No. 5. All protective clothing will
ored in the clean area of the perscnnel support facility.
priate protective clothing as indicated in Appendix D

e provided and worn pricr to entering the regulated

e. OSHA finding No. 7. The subject drinking fountain
will be disconnected.

f. OSHA findings No. 8 and 9. Appendix D addresses
protective clotning lLevels and decontamination requirements
for operational and emergency activities. All personnel
wearing modified Level A will be decontaminated prior to
removing protective garments and entering the personnel
support facility.

g. OSHA finding No. 10. Any employee potentially
exposed to NDMA containing liquid, liquid containing an
NDMA source or entering the regulated area
for types of operations covered by para {c) (5) will be
required to shower immediately upon removing protective
garments.

h. OSHA findings No. 11 and 21. During routine hydra-
zine operations, an emergent sicuation will include any
situation where NDMA vapors or liquid contaminated with NDMA
cxposed to the open air, are present within the facility. |
During these situations, provisions of 29 CFR 1910.1016 (dy (2)
will be implemented consistent with the need to
reduce the hazard of spontaneous hydrazine ignition. An
SOP describing the emergency procedures to be followed will
be established and implemented as part-of the overall major
revision of operational procedures.

i, OSHA findings No. 16 and 17. Equipment and material
within the regulated area known to have come in direct contact
with NDMA containing liquid or an NDMA liquid source will
be considered contaminated and will be decontaminated prior
to leaving the regulated area. Decontamination procedures
will be established and implemented.

j. OSHA findings No. 18 and 19. Since the hydrazine
facility 1s an open air installation it does not contain
discreet operational areas which can be posted with warning
signs specific with regard to protective clothing as regquired
bv 29 CFR 1910.1016 para (e)(1l)(ii). The level of clothing
worn depends on the actions to be performed. If the intent
of posting is to remind and warn, the content of ‘the signs
must be kept pertinent and non-confusing or else they will
be ignored. Therefore, areas known to contain NDMA contamin-
ated liquid will be posted according to (e)(1)(ii) with the
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act requirements to insure that the instructions are
ecific and non-ambiguous. Areas known to be contamin-

ed with NDMA vapors will be posted similarly except that
references to impervious suit will be deleted. The facility
already has the appropriate warning signs posted at entry
points according to (e)(1)(i). The remaining required in-
structions, (para (e)(1)(iii)) will be posted as appropriate.

k. OSHA finding No. 20. Each emplovee working in the
hydrazine faciliity will receive the required training and
indoctrination program. A program will be established and
implemented to effect this training.
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