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PROBABILITY OF AN EXPLOSION IN WRAP-1 GLOVEBOXES 

1.0 INTRODUCTION 

Module 1 of the Waste Receiving and Processing Facility (WRAP 1) is 
designed to receive, characterize, stabilize, and prepare for long-term 
storage waste containers (55-gallon drums) which are suspected of containing 
sufficient amounts of transuranic materials to be classified as transuranic 
waste. Waste drums which will be received from the storage trenches or be 
generated as a result of Hanford cleanup activities will be examined in order 
to determine whether or not the drums meet the appropriate criteria (Waste 
Isolation Pilot Plant or other) for long-term storage. If the drums do not 
meet these criteria because of materials which are not allowed (free liquids, 
for example), the drums will be opened in either the transuranic waste 
glovebox or the low-level waste glovebox so that the non-compliant items can 
be removed and treated if necessary. The purpose of this report is to 
evaluate the probability of an energetic chemical reaction (explosion, fire, 
or release of large volumes of gas) during the process of glovebox activities 
which might either damage the glovebox (and potentially breach the facility 
boundary) or injure facility personnel. Criteria for peak overpressures 
causing structural damage or personnel injury are included in Tables 5 and 6. 

2.0 GENERAL METHODOLOGY 

Evaluation of the probability of an adverse chemical reaction occurring 
in either of the gloveboxes required several steps. Since part of the purpose 
of opening the drums in the glovebox is characterization of the drums' 
contents, a list of chemicals which might be present in the drums was 
necessary. Several listings were examined, including Klem, Reddinger, and 
Olson. Klem's list was originally developed to determine which chemicals used 
in the Hanford 100 and 200 area facilities could have been transferred to 
single shell waste tanks. The list of facilities in Klem was compared to the 
list of facilities in Table 1, and the chemicals which were used in facilities 
which generated suspect transuranic waste after 1970 were listed in Table 2, 
along with the facilities at which they were used. Reddinger and Olson were 
used to supplement the information in Klem; both documents contained 
additional information about chemicals shown in the Hanford waste data bases 
(R-SWIMS and R-SWITS). The data bases are somewhat limited because the 
requirements for recording specific hazardous chemical components have changed 
over the years . Both the Reddinger and Olson reports contained information 
about packaging of hazardous materials based on interviews with plant 
personnel, which were used to assign frequencies of occurrence of the various 
chemicals in the facility waste. 

Next, an evaluation of chemical hazards was performed. Four references , 
Bretherick, NFPA 1991, NFPA 1991b, and the Sigma-Aldrich Material Safety Data 
Sheets were used to evaluate the potential hazards posed by the chemicals 
which might be present in the "suspect" transuranic wastes. Many of the 
chemicals potentially present in solid waste are hazardous by themselves or in 
combination with other materials expected to be present in solid waste 
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{organics, metals, moisture, etc). Other chemicals are hazardous when 
combined with chemicals which could be present in the same drum or other drums 
from the same facility. After information about the hazards of the various 
chemicals was examined, reactions which could potentially occur were divided 
into several categories--flammable gases, flammable liquids, pyrophoric 
metals, two-component reactions of incompatible chemicals, and explosives. 
Each category was examined using slightly different methodology; the 
approaches and conclusions are described in the following sections. 

3.0 FLAMMABLE GASES 

Examination of the available data showed two hazardous flammable gases, 
hydrogen and propane, which could be present in waste drums. Hydrogen could 
be evolved from radiolysis of water or organic materials or from reactions of 
active metals with water. It is assumed that, if hydrogen were present in the 
glovebox, the worst case explosion would be a "combustion explosion", rather 
than a true detonation. The reason for this assumption is that the amount of 
hydrogen which could initially be transferred into the glovebox would be an 
entire 55-gallon drum loaded with hydrogen. The glovebox volumes are very 
large in comparison {3152 cubic feet for the transuranic glovebox and 2185 
cubic feet for the low-level waste glovebox) to a drum volume. Furthermore, 
the eight changes of air per hour would tend to dilute the hydrogen below 
flammable concentrations very quickly. Finally, the geometry of the glovebox 
is not appropriate to accelerate the reaction to supersonic rates. Because 
the near-field effects of the "combustion" explosions (flammable gases and 
liquids) are mitigated by the venting properties of the large glovebox 
volumes, it is assumed that the worst physiological effects of the explosion 
on the operator would be caused by fragments of a failed window. Thus, the 
probabilities calculated are for events which might cause the failure of the 
glovebox structure. 

If 55-gallons of hydrogen did explode, the resulting pressures on the 
glovebox wall would be 1.6 psi. (See Appendix A for calculations.) If it is 
assumed that the glovebox window would fail at 1 psi, the drums containing 
less than 40 percent hydrogen would not cause failure of the glovebox. This 
failure assumption is conservative, based on a test of a glovebox which was 
filled with a mixture of 10% hydrogen (theoretical peak overpressure of 60-110 
psi). Exploding the hydrogen caused breakage of a window, but no other 
failure. {The test report is included in Appendix A.) 

The probability per drum processed in WRAP-1 of a hydrogen explosion 
occurring in the gloveboxes is calculated in Appendix A. It is assumed that 
approximately one drum in 1000 contains the appropriate materials to evolve 
enough hydrogen. Since there are approximately 37,000 drums to be retrieved, 
this assumption implies that about 40 drums exist which could potentially (if 
all controls failed) be transferred into WRAP-1 with sufficient hydrogen to 
damage the glovebox. In addition, since drums are vented and sampled prior to 
being transferred into WRAP-1, the possibility of a sensitive drum being 
transferred into WRAP-1 is further reduced. (It is assumed that venting the 
drums would allow hydrogen to diffuse from the drums at a rate which would 
keep hydrogen from accumulating in the drum void space during interim storage 
in WRAP-I; it is further assumed that a drum found to contain hydrogen on 
sampling would not be transferred into WRAP-1 as long as the void space 
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contained sufficient hydrogen to have a flammable atmosphere.} Thus, the 
estimated probability of exploding a pocket of sufficiently large pocket of 
hydrogef to cause a 1 psi overpressure upon opening a drum is calculated to be 
9.4X10· during the processing of retrieved waste; assuming a thirty-year 
operation, the frequency would be 4.7X10- 6/yr, virtually incredible. Another 
scenario for producing hydrogen in the glovebox would be the evolution of 
hydrogen upon opening the drum. The mechanism for initiating this scenario 
would be the evolution of hydrogen from a reaction with water and an active 
metal. It is assumed that one drum in 100 could contain an active metal. 
Failure of the packaging upon opening would have to occur; in addition, water 
or some other reactant from which hydrogen could be liberated would have to be 
present with failed packaging. The probability of producing hydrogen in this 
manner with subsequent explosion is estimated to be 1.2 x 10·6 during the 
operation of the facility; based on a 30-year operation, a hydrogen explosion 
initiated by a metal-water reaction would not be considered credible. 
(Calculations of its likelihood are included in Appendix A.) Note that it is 
more likely that the result of mixing water with an active metal would be a 
fire; many of the water-active metal reactions generate sufficient heat to 
ignite the hydrogen as it evolves. Thus, a fire might occur before sufficient 
hydrogen evolves to damage the glovebox via a combustion explosion. This fact 
was not taken into consideration during the development of the fault tree, 
where it was assumed that, if hydrogen were produced by a metal water 
reaction, it would not burn before exploding. (See Appendix A.} 

Propane could potentially be present in waste from the Plutonium 
Finishing Plant. Propane cylinders (nominally one pound) were used in 
plutonium processing. Per Olson, the exhausted cylinders were discarded to 
transuranic waste without being punctured to remove residual propane. The 
cylinders were occasio~ally discarded because of valve failure without being 
completely empty . In addition, a number of non-empty cylinders were believed 
to have been discarded when their use was abruptly discontinued. 

Based on a usage rate of two to three per week, a total of approximately 
1200 propane cylinders could be expected to be in waste drums. Appendix B 
contains calculations of the amount of propane needed to produce a pressure of 
1 psi within the glovebox and calculations of the probability of an explosion 
which would damage the glovebox. Based on the assumption that retrieved drums 
known to contain propane cylinders will not be processed in the Transuranic 
Waste Glovebox, the probability of a propane explosion is calculated to be 6.4 
x 10·9 for a single drum containing propane. If it is assumed that 1200 drums 
containing propane will be retrieved over a 20-yr period (assuming that 2/3 of 
the waste is from PFP operations and equally likely to contain propane 
cylinders}, the frequency of~ propane explosion in the glovebox is calculated 
to be 1.3 x 10"7/yr (2.1 x 10· /drum* 1200 drums* 1/(20 yr}}. 

-
During the early 1970's, an incident which might have been a propane 

fire/explosion occurred in a PFP burning glovebox. When personnel responded 
to an air monitor alarm, a propane cylinder with the fusible plug missing was 
discovered. In addition, the glovebox walls and window were covered with 
smoke and a window was cracked. This incident led to a process change (source 
of the last set of assumed non-empty cylinders). Based on an examination of 
other reports of glovebox fires (including the glovebox test results in 
Appendix A), the author believes that it is more likely that the window was 
damaged by thermal stress from a fire rather than by explosion pressure. In 
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any case, the consequences of this incident may be similar to what might 
practically bound the consequences in a WRAP glovebox. 

Other flammable gases could potentially be present within the waste 
drums, but it is assumed that the presence of hydrogen or propane would be 
considerably more likely than other flammable gases. Thus, it is assumed that 
these two gases would be primary contributors to the operational risk of the 
gloveboxes. 

4.0 FLAMMABLE LIQUIDS 

A number of flammable liquids will potentially be present in waste 
drums; a list is included as Table 3. Calculations furnished to the author 
by R. Sexton and reproduced in Appendix C demonstrate that the glovebox 
airflow rate will be sufficient to dilute any flammable vapors evolved from a 
spill of liquids in the glovebox; hence the only potential mechanism for a 
vapor explosion in the glovebox would be flammable vapor which had evolved in 
a drum. Choosing the most volatile of the vapors examined by Sexton 
(acetone), the equilibrium concentration in the vapor space of a closed drum 
would be about 24 volume percent. If it is assumed that the maximum explosive 
vapor cloud yield would be at about 8 volume percent (about halfway between 
the upper and lower explosive limits) and further assumed that a drum is full 
of the equilibrium concentration of acetone, the volume of the vapor cloud 
would be about 165 gallons. Per Braise and Simpson, it is assumed that the 
explosion pressure would be approximately 100 psi. Thus, the glovebox 
pressure would be 1.007 psi. (See calculations, Appendix C.) Based on this 
result, it would be virtually impossible to breach the glovebox if an entire 
drum of vapor from a flammable liquid experienced a combustion explosion . 
Furthermore, the probability of the drum being filled with flammable vapor is 
lowered by the fact that the packaging of the flammable liquid could be intact 
and the fact that the drums should be sampled and vented prior to being 
transferred into the facility. Thus, the probability of a flammable vapor 
explosion which would breach the WRAP glovebox is considered incredible. 

5.0 PYROPHORIC METALS 

Among the potential contents of TRU waste drums are a number of 
active/pyrophoric metals--including aluminum, calcium, magnesium, uranium, 
plutonium, zirconium etc. The fire hazard from these materials has been 
mentioned under the topic of hydrogen, but other ways to ignite the materials 
are possible. One potential mechanism would be a dust explosion, caused by 
the ignition of a cloud of metal dust particles. Based on calculations for 
aluminum (reproduced in Appendix D), very small amounts of such material could 
create an explosive dust cloud. Such an event would be prevented by many 
features, however, including intact packaging, oxide coating of the materials, 
ventilation flow, etc. The probability of such an event is calculated to be 
10· 10/drum in Appendix D. Based on about 40,000 drums processed over a 30-
year period, frequency of the event is less than 10·6/year and not considered 
credible. 
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For two component reactions, only probabilities were calculated. First, 
a hazards assessment of two component reactions was performed. It was assumed 
that waste from separate facilities would not be processed simultaneously, and 
that the likely initiating event for the reaction would be a mixing of the 
compounds on the sorting table. Thus, the reactants would have to be in the 
same drum from the same facility. Numbers of waste drums from the Hanford 
facilities are taken from Table 1, Appendix E. Possible reactive combinations 
from the Hanford facilities based on the chemical information available are 
detailed in Table 2, Appendix E. Consequences of the reactions are detailed 
in Table 3, Appendix E. 

The likelihood of a reaction that would damage the glovebox was then 
calculated based on assumed occurrence rates of the chemicals, assumed 
likelihoods of sufficient quantities of chemicals, and a hazard index based on 
consequences of the reaction. 

The assumed occurrence rates were 0.1/drum for "common chemicals" (e.g., 
nitric acid); 0.01/drum for most other chemicals; and 0.001/drum for "rare 
chemicals" (e.g., cold). The likelihood of sufficient quantities of materials 
occurring to cause a significant reaction was assigned as 0.1 for process 
facilities and 0.01 for laboratory facilities. The hazard index was assigned 
based on the consequences of an adverse reaction as follows: 1 for an 
explosion on contact, 0.1 for an explosion occurring when heat or some other 
factor was necessary to cause a reaction, and 0.01 for a rapid gas evolution 
or ignition. The results are shown in Table 4, Appendix E. It is assumed 
that, since most of the drums are from Hanford facilities, the drums from 
other facilities which could contain similar combinations would not greatly 
increase the risk of an explosion. 

Based on the above assumptions, it was concluded that a reaction which 
might damage the glovebox would be highly unlikely (annual frequency less than 
10.4/yr). The probability of a drum explosion in the Hanford drums 
calculated by totalling the likelihoods of explosions in Table 4, Apperidix E 
was 2 x 10·4

_ If this likelihood is equally divided among the 30 years of 
assumed operation, the explosion frequency is about 7 x 10·6/yr. Thus, even 
if the explosion likelihood is much greater in the non-Hanford drums, the 
explosion frequency would be less than 10.4 /yr. 

7.0 EXPLOSIVES 

The occurrence of explosives in the drums could not be entirely 
discounted, based on the possible occurrence of peroxidizable compounds (such 
as styrene and ether) and indole picrate in some drums. The drum containing 
indole picrate contains much less than a gram of the compound; based on simple 
equivalence to TNT, it is not likely that the facility or the glovebox would 
be damaged. Interviews cited with operations personnel in Olson suggest that 
ether would not have been put in the drums in significant quantities. As 
further information is gained from characterization of the drums, the 
likelihood of occurrence of significant quantities of explosives will be 
better characterized . 
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It can be deduced from Baker's results that in order to cause major 
damage to the facility or injury to personnel located away from the glovebox, 
an energy release equivalent to at least 5 pounds of TNT would be required. 
(Such an explosion would breach the glovebox and injure workers located in the 
immediate vicinity.) Thus, if the explosive material could release an 
equivalent energy to TNT per unit mass, at least 5 pounds of the material 
would be required to cause facility damage or injury to personnel distant from 
the glovebox . . The probability of 5 pounds of sensitive condensed phase 
explosive being contained in a drum is undoubtedly extremely unlikely to 
incredible, particularly since, in addition to the low likelihood of large 
quantities of condensed phase explosive being used in the facilities, such 
materials are not allowed in waste drums. At the writing of this report, the 
minimum amount of explosive which would breach the glovebox is unknown, as 
well as the likelihood of the occurrence of sufficient quantities of such 
materials; hence, the probability of injury to the facility worker due to the 
presence of explosives cannot be accurately evaluated. 

8.0 CONCLUSIONS 

The conclusions of this report are preliminary and may be subject to 
revision as the drums are characterized. Based on calculations for the 
various classes of explosions and the conclusions in Baker, it is concluded 
that explosions which breach the WRAP facility containment boundary and cause 
injuries to personnel outside of the facility are not credible. 

Based on probabilistic calculations, explosions breaching the glovebox 
containment and thereby causing worker injury are extremely unlikely . Because 
of the number of scenarios (See Table 2.), fires and adverse chemical 
reactions are credible. Because of this fact, the efficacy of the ventilation 
ducting in venting rapid gas evolution should be analyzed. In addition, 
firefighting equipment and systems should be provided for all potential fires 
(metal, hydrocarbons, etc . ). In depth training in both the potential hazards 
of waste handling and appropriate emergency actions must be provided for all 
operations personnel. 
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Calculations for Hydrogen buildup in Transuranic Glovebox 

The capacity of the transuranic material sorting glovebox is 3152 cubic feet . 

3 
gbcap :s 3152-ft 

If an entire 55-gallon drum is loaded with hydrogen gas, the volume must 
be calcul ated for the maximum explosive pressure. (Assume that the 
maximum explosive pressure is at about 16 volume percent hydrogen and that 
the m~ximum explosive pressure is about 110 psi--the maximum pressure for 
flammable gases per the NFPA handbook.) 
volh := 55-gal 

volh 
exvolh := --

0. 16 
3 

exvolh = 45.953 -ft 

volh 
volfrac := 

gbcap 

volfrac = 0.002 

If a pocket of material explodes at the maximum explosive pressure, the 
resulting pressure seen by the glovebox wall is as follows: 

exvolh 
P := ---· 110 · psi 

gbcap 

P=l.604 · psi 

If it is assumed that the strength of the glovebox is 
about that of a conventional structure, the failure 
pressure is assumed to be 1 psi. 

Find the amount. of hydrogen necessary to breach the glovebox--assuming that 
the the glovebox would be breached by approximately 1.0 psi. 

First, find the explosive volume necessary to subject the glovebox walls 
tol.Opsi. 

PF·- l.O · psi 



gbcap 
STVL := PF·--

llO·psi 

3 
STVL = 28.655 -ft 

VH := STVL· .16 

3 
VH = 4.585 -ft 

V H = .· 3 4 . 2 9 6 · g a 1 VH 

55-gal 
= 0. 624 
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Therefore, about 60% of the drum must be full of hydrogen to breach the walls 
of the transuranic material glovebox. 

For the low-level waste glovebox, with a volume of 2185 cubic feet, the amount would be: 

3 
gbcapll := 2185 -ft 

gbcapl l 
EXVL .- PF· --

llO · psi 
3 

EXVL = 19.864 -ft 

VH := EXVL · .16 
3 

VH = 3.178 - ft 
VH = 23.774 -gal 

VH 
= 0.432 

55 -gal 

For the low-level waste glovebox about 43 % of a drum must be full of hydrogen to breach the walls. 

Now, find the time necessary to dilute the sensitive volume of hydrogen below 



~ 

the flammable limit. 
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For the transuranic glovebox, the calculated airflow over the sorting table 
has a velocity of 536 ft/hr (0.149 ft/sec); the low-level waste glovebox has 
an air velocity of 264 . 7 ft/hr (0.0735 ft/sec). 

The objective of this calculation is to determine the time that it would take 
to disperse a layer of hydrogen from the TRU and LLW sorting gloveboxes . 
Because of the buoyancy of hydrogen, it is assumed that the hydrogen would 
almost instantly go to the ceiling of the glovebox. It is further assumed 
that the hydrogen would form a layer along the ceiling of the glovebox, which 
would _ be dispersed by mixing with the ventiliation system airflow. It is 
assum~d that the layer will have an area of 32 square feet (the length of the 
sorting table multiplied by the glovebox width). 

c::::J 1. Calculate the Schmidt number. 

-4 
mu := 0.1241 · 10 

1 b 
rho · - 0.0718 · -

3 
ft 

2 
ft 

D · - 1.60 · 
hr 

mu 
Sc : = 

rho-0 

Sc ., 0.389 

lb 

sec - ft 

Assume 80 degree Fair at less slightly less than 
one atmosphere (Glovebox operates at a slight 
vacuum). 

Diffusion coefficient for hydrogen in air. 

2. Calculate Reynolds number . 

Air velocity is 536 ft / hr (0.149 ft/sec) for tru, 267.7 ft/hr for llw , 
(0 . 0735 ft/sec) . Length of sorting table is 8 ft. 

L :-= 8 -ft 



-=t-

ft 
Vtru : C: 0.149·-

sec 

rho 
Retru : s L· Vtru· -

mu 

3 
Retru C: 6.897-10 

3. Calculate Coburn J factor. 

0.5 
Jdtru :c: 0.664-Retru 

Jdtru = 55.142 

ft 
Vll w : = 0.0735·-

sec 

rho 
Rell w : s L· Vllw· -

mu 

3 
Rellw = 3.402 -10 

0 . 5 
Jdllw .- 0. 664 -Rellw 

Jdllw = 38.729 

cr--, 4. Calculate mass transfer constant (Kc) 

ft ft 
Veltru : = 536 · - Velllw - 536 · -

hr hr 

Veltru Velllw 
Kctru - Jdtru · Kcllw - Jdllw · 

0.5 0.5 
Sc Sc 

4 ft 
Kctru -= 4.739-10 4 ft 

hr Kc 11 w "' 3 . 329-10 
hr 

5. Calculate mass transfer rate . 

pa := l·atm Partial pressure of hydrogen in the 

pavg : - O· atm Partial pressure of hydrogen in the 

T : C: 540 -degr Assumed 80 degree temperature 

2 
A : = 3 2 · ft 
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layer 

airstream 



::::r-~ 
c:::
c:::::J 

• c:o 
=t--N°')· 

3 
R := 0.73008-ft 

atm 

degr · lbmol 

Kctru 
Qtru :-=--· (pa - pavg)·A 

R· T 

l bmo l 
Qtru = 1.069 ·-

sec 

Kcllw 
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Qllw :=--· (pa - pavg)·A 
R·T 

l bmo l 
Qllw = 0.751·-

sec 

6. caiculate the time for the hydrogen to disperse. 
VOLH := 55-gal 

3 
V0LH = 7.352 -ft 

At standard conditions of temperature and pressure, one pound mole of gas 
occupies 359 cubic ft. 

3 
ft 

stp := 359 · --
1 bmo 1 

e i g ht y [
5 4 0

] -st p 
528 

eighty = 367.159 -ft 

V0LH 
lbmolh2 . -

eighty 

lbmolh2 = 0. 0 2 · 1 bmo 1 

lbmolh2 
Timetru : = 

Qtru 

Timetru .. 0.019 · sec 

3 

Volume occupied by a pound mole of gas at 80 deg 
F. 

Number of pound moles of hydrogen. 

lbmolh2 
Timellw : .. 

Q l l w 

Timellw .. 0.027-sec 

Because of the short times that it might take the hydrogen to disperse 
compared to the drum processing time (about 1 hour), it is assumed that, if 
ventilation is working, a flammable mixture would exist in the glovebox for 
about 1% of the processing time. 
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To test the t!:e and explosion =esistance cf nev plutooiur.i metallurg:r glove
·ooxes and to oota:..i infor:na-:.ioo ~=-:.:..oeo .. to !"i=e ccct:ol, !'!:e and explosion 
tests ~e=e cooduc .. ed in one of .. te gloveboxes. It vas found -:.hat ove= le1, 
oxygen is =equired for non-meta!., and .. aa .. ove= ;; ox:,;en ls =equired :or 
f:-eel;r burning me-:.al fires. ;io..,.eve=, met.al c!li;>s w"-1.1. burn ,..it!i as lit-:.le as 
ii ox;rgen i! adcitiooal ~eat is !":..:.:-nisbed. 5-:.anda:d cir/ clleQical, Met-~-X 
and carbon dioxide ext~--uisie=s ~e=e exce.:.lent for non-metal. !'ires, A 
eutec-:.ic salt mixture vas exce::..len .. for me~al ::res. 

The gloveboxes desigxied for ;lu .. ~c.iw:i =esea:-~::i in t~e nev :'uels Tecb..oolos:.r Cen .. e:-. e-:. 
Argo=e ;{ational Laborator/ have fea;;..:res :.:at make :.::ie.6 :nore adaptable to var;~ =esearci. 
conditions and at 'the same time give be .. -:.e= !"i=e :-esistance.(l) ':';ley are const::-ucted of & 

heavy, e~::-ucieci aluminum !"=amevork enc :iave =e::ioveeble one-i"'ci thic;s. aluminum base-::ilates wd 
.JlD" ·~•'"' i-ch ~:nic;s. alµm•num side, back ac.d to:;;, panels. rindovs are ..b.ree-eig.at.::1-~c.:i 
laminated ~afe~J-glass. i 

Nor::ial2.y these glove·ooxes ,,,-;_:.:::. ·::,e '.!Seci •• -- ar. at::ios:;:he::-e of .:ii ;;:-~eo coo ta in~ 
less t;ia.D. 0,03 :;;ie=cent ox-1c;e::.. ID case, ::i::·.·eve.:-, :.=.: ::.:-:.=oge::. at;;ios:;::ae:-e wa::. lost or a ~a=ge 
:ea~ should occu:-, e f!:e :ou.ld cieve:o? :=:~ :~: spcu:~ec~s i;:i:-:.ion of plu~oniu.~ chi?S o:
:;:::,-opooric plutonium alloys. 

To ~est 
•\..· ., ., __ --- ·-- =esistance c:· :..::e ::.ev g:ove ·oox desi;:i and obtain i.i:"or::iation 

:;::-e:-t::.Oe!lt to fi:e con:.rol, seve::.tee~ ~:.:e tests aoa :~c eJ9:os~cos -e:-e conciuc:ed in one c: 
~e ~ove·ooxes, 

Toe pu.-;:oses of t:..e tes;;s can ·:,e :iu:.:..:.::.ed as :·.:i1.:o·.·s : 

2. 
3, 

:'o ciete:=iinc -;.::ie e:!ec: co -:.t.e ,;~::,ve·oox of ~ires and c;-=:,lo:i~o:1s. 
To !illd t.he le-est OX-/~e::. conce~t=ation that vill support combustion. 
To test tbe e:fective~ess of standa:d !".!:e ext!.nc--u.ishers anci a :used 
salt 111u,;ure for ext!.::.;-.l!so~ ~ove·oox f!:es, 

Tbe ~ove·oox u.sed :or the ;.est :.ad a oi:ie-inc;i :.::i1ck alUQi!lum baseplate, one-oaJ..:
!.nc!l -;.!iick alum~~ :panel at one end, s:.c;:~ ·.ruciovs :.::. !=ont and bac~ and a glass :panel OD 

~op and at one end, vit.b an enclosed volw:e of 17.7 c~bic feet. 

Tbennos·Jitch indicators ve=e ~oi=ted outside of uie top vi.ndov panel and a c::iromel
al~el ..:.e::-:nocouple vas :.i)leced in I si:..al2. ~cle cir~ed into -:.;ie undersiue of the baseplate. 

':he f:re tes~s ve=e conduc~ed .~:.:.:.::. a cetal cust and !°UQe chamber 10' by ~o• by 8 1 

1::isice d!.r.lensions. They 11ere conducted at ·:a:iou, oxyg;n coocent=ations of l to 20 per:ent 
lo d:-/ nitrogen. Motion p1cture6 ..,ere t~:i t~OU£.ll a \/l.llOO\i in tile chani'oer. 

~or~ pe=fonned under the auspices of :..:ie U.S. Atomic :'...'.le.:-e:, Commission 
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3ecause ethyl alcohol is used to a considerable extent in some of our ~oveboxes, it 
·.-as used t.o s.Li,ulate a non-c.etal !'ire !.::i tbe ~ovebox. Nine tests ·.rere conduct.ed using 50 ru 
~at.cbes of alcohol under va::-Jing conditions. 

':1:le alcohol ·.ras ;o~ed into a 7" ~y :.2" ·oy l-!./2" enamel t.:-ay and ignited vi t.~ a 
Tesla spark coil. Under so~e conditions tbe !'i:es s~othered the.:nselves in a !ev seconds. 7ne 
:-ema i."linG .!"!.res ..,ere alloved to bur:i for a fe.., ::l.i:lutes then e~inguished •,ri th a !'!:e 
ext.!ncuisher mounted on t.lle end panel. T~e no::.le of t~e extinguisher vas sealed ~OU&!l, a 
!':exible ::-ubber d.1aph:'a;:a and could be 1!.:e~ over a -.,ide area of ~e ;lovebox, ~ee tnea of 
ext~ishers vere used; d..-; cber::.ica.l ( so~u: ·oicar·oooa-::e), Met-i.-X ( sodium chloride) and 
ca.roon dioxide, Con-::rar-J ~o ..,hat. one :i;=.t e~?eet,(2) the ca:ooo dioxide extinguisher did cot 
:;:ressuri~ t.!le glovebox ::nore t.llan a !'e·.r ir.cbes-9f._::;e;.er as t:ie !'!.re ·ns put out Vith Jus-:: t·o10 
or ~ee short bursts of the ext~ngu~soer. 

'!'be drJ chemical also put out t:ie :·!:e ·.r... th Just. a !'ev short b~s-::s, and oar:il:, 
c.be.nged the pressure in t=.e glove·oox. 7.=.e i•;et-~-X extin;uister uses a coarser material and is 
nor:na.lly used only on z:e-::al !'!.res. To see !.:' it. could ·oe ·.1.sed in an emergency if no ot.::le: 
ty;:e vere available, it vas tried on ~e alecbol !'ire. Sur;,r!.s~y, it also ex-:inguished ~e 
!!.re vith a !'ev short burs-::s and oarcil:, cbat;ed -::he pressure in ~be glovebox. 

To find -::he lovest ox:,rgen concent:-aticn t.hat ~ould support combustion !.:l case a l!M 
sbould deve:op in a glovebox, t.lle g.loveoox ~as pu:-;ed ·.nth cylinde= n!t.=ogen until the des!:ed 
oxygen level ~as :eacbed, then held in a stat!c condition. Oxygen concent:ations ~ere 
~easured ~-1-:.!l a MSA Oxygen Anal:,ze:. Taol! r s=arizes t.!le results of these tests. 

Table:. Alcohol Fires 

ii! ::ogen- Closed glove·:,ox; 
lC?, Oxygen st.at!c a-:::::cs~~~e. 

?Li ::oe;en- Closeci g:.ove·:,ox; 
12.5~ Oxygen s-::atic a-:.:ios:;:~e:e. 

~it:-og!n- Closed g:ovebox; 
15% Oxygen ex;ieust .!'i..;.te:- =~e~. 

Air Closed ;J.ove·ocx; 
exhaust .!'U-;e= 
closed. 

A!.r Opeo glovebox; 
{gloves re.:ioved). 

Ai= C!.osed glove·:iox; 
e.xhaus-:: ~ilte: o~en. 

Air Closed gloveoox; 
exhaust !'il te.r 201, 
closed. 

Results 

Unable t.o !g:ii~e alcohol. 

:;ni te::i ·."i ~ ~!'ic-.tl. t'T, ·our:ied 4 or 5 
seconds and ~ent out. 

3urne:i resdily. 

3urned ·.n-:.!J. !'lames aga!.nst. top ·."indo;;, 
Cloves svelled to 33" diemeter and 
·ou:-s t !.:l 30 seconc.s. 

.3u=ed vi;orcusly. Flames confined 
to int.erior of g.lovebox. 

:ire sel!'-en~-uished in 45 seconds, 
leav~ 10 ml alcohol unburned. 

Fire sel!'-ext~shed ill 57 seconds; 
-:,ressure built up to 14" vat.er column; 
i8 .:ll of alcohol unburned. 

Table I does not list a.11 t~e tests conducted but gives re~resentative results for 
t.be diffe=ent conditions tested. ~vera.l thin;s can be noted from the table, 

~. Over 10 percent oxygen !s needed !'or the combustion 
of alcohol in the ;lovebox. 

2. When t:iere is no pr!ssu:e :elief, as 1n the case vben 
the exhaust filter is closed, t.he ~ressi.:.::e build-up 
vill •,e~ quickly bu:s-:. tbe gloves. 
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3, ~ben t~ere is pressure relief, cut esseot1ally a atat1c 
at."nOspnere ill the ~oveboA, the :ire quietly s1110thers 
itself -itbout b~sting the ~eves. 

Ill the teat, none of t~e vi~covs cracked even thouszi :lame, burned against t.he top 
vindov tor snort :pe:::-iod1, ~1 ccntraat, a pla,tic villdov vaa 16J11ted by a ,~all amount of 
ournins plutonium in a 6loveoox ;~eat another 1nstailat1on.(l) Tbe !1re spread to other 
plastic villdows and did consideroole d..;.iage, 

7o sir.iu.late a _;,lutoni"J." Metal f!.re ;o g:rai:i batches ot gasnesiw: c~1_;,s vere used, 
:-ia0r.esium l:.u a ~eat of comoustio:. of;~.:, cal/;;, coc;?a.;-ed to only l05d cal/g !or :plutoaiU111;(t.) 
thus 1n be6t produced, 5v .;.:-~~ o: ;~,;::.~~:~w is .~u;;.::.!.1 e~u1valeot to the amount of plutoa1um 
normally per.nitted ill one ot our ~ove·coxes a-t ooy one tae. 

A spirally wOWld nic:J.ro:ie beit~ ele:eot covered oy a small ce.auic tube vas 
1.oitalled in a 4" diaa:eter il,;;.!.llur.i _;,ar.. T.ae pin 'Ja5 set Oil • l/8" 6lwniaW11 .r>lat.e placed oa 
the ~oveoox floor. The chips vere poured on top ot the beater and heat.cd to tile ignition 
_;,oiDt. Table II S"J...marizes the result~ ot these tests. 

;., :..--;;ospne:::-e 

1'!. t:::-ogen-
l~ O.xy;;,en 

i'iitrogen-
3'.' Or/gen 

Nitrogen-
5'.- O:.qgen 

Nitrogen-
l~ Oxy0en 

Air 

Air 

Tao.le :r. :•:Ctal Fires 

Glovebox c~~c1t1or. 

c:osed glovebo.x; stat!.c 
a;;..os:phere 

Close<i ;;,love·cox; static 
at:nospbere. 

Clo,ed ~ove·cox; stat ic 
atJnosphe::e 

Closed ;;,lcve·oo.x ; s;at i c 
a t:nos:?ne::-e 

c:oves :.ei::.oveci; 100 oms 
o: c~:ps ·cirect.ly on 
·oase:;ii..ate. 

Gloves removed; 100 gi;is 
o: c;i1ps in en=cl t.ey 
1.nsulated :.C)I;. glovebox 
floor ·.-an 1/2" of sand. 

Res\.:.lts 

~oed very slovly; vent out 
vi:len beater tunled of!. 

3urned slovly vita slight amount 
of smoke; vent out Well beater 
turned otr, 

.aur~ed slovly vith sli~; :lame; 
.ent out vben heater turned of:. 

3uraed treely vitb s!.!~t name; 
box fil.lec \lith SQO~e; continued 
to burn ~hen beater turned o!f. 

.aurned treely ·out not v1 0orously. 

3urned violelltly vit.b brilliant 
flame. 

Toe 11~1!'icaot t.hi.ogs to note ill Table I::i: are: 

l. Tbe coipa v1.l..l burn in as little as l percent oxygen 
1! add!tiooal beat is tur.tlsbed, but tbey vl.ll not 
burn !:ee!r unt:.l over 5 percent oxygea 1, supplied. 

2. ~e d!tfe:::-ence !.ll o~n~ chu.cter1st1c, betveell 
the lut t\lO tes;s clearly 1.ncii;;ates that the heavy 
al1JJ;11num base~la~ conducta avoy enough heat to 
greatly ,lov dO'\lll the burnillg rate. 

Ill t.he latter tt.ree of the above tests, the fires vere alloved to burn !or nearl, 
teo minute,, t.beo extinguished br. pour~ over the fu-e a mixture of finely ~ound fused 
,&lta (35v/o NaCl, 40~/o KCl, 25J/o .aaCl2),(L) The fire va& extinguished 1.mrr,eci1atel,, ~ad 

r 
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1.atr.r ~;<.;;:-;ina~ .. ~:n o;."' -;he c~i~~ -~ :.o\ocri~: :-C-j·.:•?C t:-.a~ ~~.? sul't ..ii.":':.ure had ::elt.t!d ~nci ;·.::,r=.eci a 
StJl.i'J c=:i~:.. :.:--.,..;.~ :.!:e bu.i.·:.~r,l..: ;.~~•:::u.:.. J::.i~er ~.;.~-; ::~-:\.res u~ell in si:.il'1r Les-:.s (~) 
allc-,...c:i -;.:.c ·c.urnin; :ne<;..li -;..:, s;;;.:i.il.::e.::- ;·::..::- 20 -:.o ~J :iLu-.es. 

Toe ;;;,1.:ci.-nu;n -:.empera-.ur":! rea::.c-:i by -::.:.e ·case:;ila-.e in -.:i.ese -:es--:.s vas l52"F. 

i.ip to this :;ioim:. nc:.e -::,~· -:..:~ :::::idcv~ :: .. d c.::-ac;<eci, ill thou;:: ';):.: $-.c!'S ~:id be:".:..• -:.o 
appcor in ::.he ;,l;1&--:.ic :.:.min.-:.~ ,,,: :ne sa:.·c .. y G:...:;.ss. C:;.-.:o:n:i.-::...:,n olco:1..:,l :.r..:. ;;;cui.l :·.:.::es ·.-e.::-e 
then t.::-ieci, us~ :arge:- e:.:oun-;.s of .-:a:.~:-:a:. 7o'ble ::: &urnrnor:.:e$ ;.J1,::;.: -:.c::;-:.&. 

Ai: 

:.-.c:..e ::: . .:.:.conol and ~~ta:.. :i:-es 

v:..c·:e s =--~:;;ove~; 100 ~ 
;:._:; .. r.u 500 ::.l alccilo.!. 
~:=ec~:y on Oose~la~~ . 

.:;:.ove s .::-e;:-. .: ·,e::; 300 ;;;:. 
;.;,; c:.:;,s .. cc :.:oo ;;u 
alcoCu~ i:i !~~.iel t=ay 
::.ns~a-:.ed ::::.-n ;loor. 

J.:conol burn~~ freely n.aa i~nitec 
i•;,; ctips; ·our:i.c:c ~·or 10 ir,i:.utc:;;; 
all ~incovs c.::-ac:teci. 

.=.urceci ve:--.1 ·1i;orously; ·-inciov:; 
furthe: c:acked bu-;. still ir.tcJ.c-;.. 
;.~ :ontinued 'burning a:"te:- all 
alcohol vas burned. F!.re lef-;. 
to 'burn itselt out. 

The significant tb.~ aoou-:. ::.ese .. ~o -:.es-:.s is t~at the vindows :enai.::ed :.::.-:.oc:, 
even t.houg.~ badly c:-acked and olis-:.e:-e-:i. 

Three :no:e al.coaol :" ires ••i ::-. -:.:.e ;1.:ivebox c:oseci and exilaus--:. ..:·:.:. :er open ·.--e::: 
conducted aiter tl:iese -:·.10 -;.es:s, anci -:..::e ·.-i::.co\lS ::-e;;; .. :ned :..i-;ac-; for ;·..-o o:· -.:i.e.n. Cn tie 
th:.rd, the emaus-; f:...1--:.e:- -..·as &o :;:e::-ce:::.: closec, and tile :;i.::-essure buildup ·oiev ou-;. .:r.e 01 ~e 
c.::-ac:-tea v:.::1do\ls, ?:..=,• .. es l e:1:: 2 s:-.cr. ::.e appe6.:'ance of the e;love·oo.x s:·te.::- -;he :"'..:e :es:.s. 
Toe 'bl:s-;e:i.:15 of -.::ie plastic lar.,:nate :an be :.een in -;ile glass end ·:;: .. eel of ?i;u.::-e 2. ~.'.le 
·olacK s-.reaks are mel :ed ·oincier .·::-::,.i :::ie fel-. used i..l the villdow· clar.;ps. 

~·-;.er tb.e f::...::-e :es-;.s tr.e ;2.cve ·oox ·.-as ciisasse.-nbled anci exa;.iiLed. As:.de :::-:::. -:.:.e 
·oroil.en -r..ocio'-"s an6. a sl.i;;=.: se't :ai<en ·oy -;;:ie ;;as~e .:.s, there 'llas no dama~e :o -:..:ie e;loveccx. 

Al -:.:.ouG::i. -:.::-.e :· ::...::-e te s..s ·.-e:-e :::oductec! u..der st.a tic condi -;.ions, lo(e feel ~a .. -:.:.::.s 
closel:,· si:::;.L.ates co::c.::. ::.o.as in ou:- ;,.i.. ·..::::n1-..:..11 ;:.love·ooxes as the no.::-;:;o.j_ .·:.c·.:.·:i:e i:. Cl.:: 
oi ::-oger. a t:nos:;,cere ·co:-e s is o.aly O. 2 :?,·i :;:ic:- lCO C'..l'o ic .·oo-. glove·ocx. :o ove:-:cr.:e C.:1e 
possibility of ;:ressuri:!.n.€; tile _;love·ooxes ill case of a tire, or for any otber reasoo, ·.-e 
have adcieci a pressure relief vent to al.:. our gloveoox lilles. 

EXPLOSION TESTS 

I.:i. our previous &lovebox ~o.~ ~e have ::iod several minor explos:ons i.o -.te 02.ove
·ooxes, eve.a :..-iou5il tii.ey con<;.aineci ~i;.:i. :;:iu:-ity a-:..-nospileres of i:leliwn or .ai~.::-oge:i. ;,;cs: of 
tbese have been due t.o mi.xt.ures oi oi-:.=:.c acici anc organic materials suc::i. as alcoiloj_ c: 
acetone. I.n none of these ins--:.ances ..,.e:-: -:he cloveooxes ruptureci, altnou;::i. t::i.e intericrs 
vere shar.i'ole~. Tc, see "Jilat ..,.e misi:J.t expect i.o case of a more violen-;. explosion, -;·.-o 
explosion -.ests \lere conciucted. 

Tbe g.l.ovebox ves reassembled \l!-.!l ne\l vindo..,., and moved outdoors to an o::;-en f:eld 
vbere t.be tests ._.ere piloto.;ro;,aed ·.11~.'.l ·ootn &t.andarci speeci and high s;>eed motion :;iic:are 
carne:es u&irl6 color f1.lm. 

A Tesla coil mounted nec.r .. ~e ~:-oot viJlciov so tbat it VO\llO arc to the g.:oveoox 
f=~me vas useci tQ i.::;ite u :o pe=cen-. ~yciro5en and air atmospbere. Tbe explosion ~as 
~lgaered by a tioi.a..; circuit used to s~art tbe cameras. 
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In the first test the gloves vere not covered. One 0love ~as blo\lll off intact; t::le 
other tr..ree ~ere completely shattered. ?i~ces vere fou."lc 35 fee; avay. Fic-=e 3 shovs uree 
frames ta~en f::-om -:.he hie=- S?eed fil~ and ::-eveal~ that~ glo~es s-..~lled to aoout 35 inches 
in diarnete::- ·oel'ore ·ourst.ini:j, ;;one of ~e v:.."lcovs -_.ere c:-acked. 

I;i tbe second test t~e ;loves ~e:-e covered ·.r..t~ steel glove port covers. The 
ex-plosicn shattered ~e :·:-en; ~:.ndov out d:d ::iot even c:-ack t::i.e o;~ers. :-:-Clll :! .:-..::e i. it can 
be seen that. the vindov first bul,:;~d ou-:., t:ien lifted ;.-..-.:, fr:;r:i the frame in a :uass of 
spl~ters. A t~o to thre.e-incb bo:-de::- ct' glass remained in t::le •.;:...::.cov f:-ar.ie. 

in bot::. 
covered 

~ad tbe ;J_ovebox con-:.ained pluton!-.:.7., cont~u:...::.a-:.ion -o~t ::.ave ~een ·-r-:ely scatterec 
explosions, !-:. .;,s ~uite obvious, bovever, ~at tbe explosion vitbout tbe ;love perts 
did muc::i. less d~w&ge to ~e i:ilcveoox and ~ould iave been less 1nJuricus to anyone near 

T~e ;loves vere in effect acting as ex;:los!on ven-:.s. ' . .... 

box, 
Except for tbe brMen v1ndov and shattered gloves, no damege ·.ras dcce to the glove-

Tb.e tests shoved that: 

l. OU:- nev gloveboxes a:e ~uite rugged. For s~al.l ~etal 
end alcohol fires, tbe f.:..=es could be safely :e!t to 
bu::-n out~ necessar-;, ;:-ovicing tie gloves a.::-e not 
involved. ln case of an explos:cn, less damage is 
dace::.! glove por-:. cove:-s are not used. 

2, Over 10 percent oxyge::i !s re~u~:-ec for an alcohol 
!'ire in -:.he glove·oox. ':he metal C!lips ·,ril..:_ ·:n: ... --:1 i.i 
l ;erce::it oxygen if sor.~ additional ::i.eat !s supplied, 

3. Tb.e dz-/ che~ical, Me-:.-~-X and CO2 ext~--uisbers are 
ell exc:llent fo:- alcoaol fires in tbe gloveocx. The 
fused salt mixture is excellen .. fer metal !'.'..:~s. 

Toe safety glasz oas good :.:.:e 
~ 01:: g.:..ove ·:,ox:s, ,Ut::,,ou;i .,_.e oave not 
:all c~t a:te:- being bec.!y c:-acked in an 
plast.:.c :a.:i::..:iau: ·.oulc soften and me: t.. 

:-es:s~ance :o= ~~e -:.y;e ~f !":!:es ·~a:. ·Je ini;bt. ex:;,ec:. 
ciec-.oos .. rateci :.t., -:.::ie safet:r ~ass ·.·oU.:.ci ~c.oubtec..:..:, 
ext:-e~ely bot :ire, or ;rolo~ed f.:.:~, because t::ie 
~o-..·eve::-, i-;. vould acid ve-:-; l!. t .. le :-·..iel to -;.he f i::e. 

As :or explos!on resistance, the safety ~as3 is ;robabl7 1Jorse tbe.r. a ~last.:.c 
-.1.idcv because of the ~e.cy glass splinters !'onied. A solu-:.!oo to -:.his proble~ ~i~t be to 
!nstall a Liigo i.;npac-;.-res1stant plas-;.ic ·.::idov ove:- tte outs.:.c: o~- -:.he safet7 ;lass ;ri.ndo·,; 
anci have it held loosely at tbe edges so tbat it vould come off~ one piec: and act as a 
sbield. 

~c~s 
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3, Ser!ous ~ccideot1 3ullet1.n, NU111ber 130, November 27, 1957, USAEC. 
4. ASi-i Metals Handbook., dt.h Edition, 1961, pp. l2J.3 and ill8. 
5, ~- H. Cope, Tbe ~xt!n.y,--uisb!n; of Uranium and ?lutoo1\J.11l (1:-es, UKAEA, DEC?.-29D, November, 

1959, 

0 



"-l cr-..., 
c:::; 
c:::J .. 
CO' 
::::r-

APPENDIX B 

WHC-SD-W25L-TI-001 
REV . 0 

PAGE 8.1 OF 8.20 



THIS PAGE I TENTION LLY 
LEFT BLANK 



PROPANE 
BREAKS 

PROPANE IS PRESENT 
[N GLOVEBOX 
ATMOSPHERE 

9'1· I 3 ~ 48 .. OlJ93 

PROPANE 
OEFLAGRATION IN 
HRAP 1 GLOVEBOX 

SUFFICIENT PROPANE 
IN GB ATMOSPHERE TO 
CREATE PRESSUAE OF 

SPARK SOUACE IS 
PRESENT DURING TIME 

FLAMMABLE 
ATMOSPHERE EXISTS 1 PSI 

8.30E-03 

ORUM CONTAINING 
PROPANE TRANSFEAAEO 

INTO GLOVEBOX 

Page 4 

PROPANE FROM 
BREACHED CYLINDER 

IS PRESENT IN 
GLOVEBOX 

CYLI NOER BAE I.KS 
WHEN IT SPILLS ONTO 

SORT ING UBLE 

SPARK SOURCE IS 
PRESENT 'ilHEN 

GLOVEBOX VENTILATION 
IS NOT OPERATIONAL 

SPARK SOURCE IS 
PRESENT WHEN 

VENTILATION IS 
OPERATIONAL 

CYLINDER PROPANE NOT 
IN ORUM OISCOVEAEO CURING 

HEAOGAS SAMPLING 

t . OOE-02 Page 2 

2 

! . OOE-03 

SPARK SOURCE EXISTS FAN FAILS TO 

3 

OPERATE WHILE 
PROPANE CYLINOER IS 

ON SORTING TABLE 

l . OOE+OO 

VAPOR HAS NOT MIXED 
WITH AIR SO THAT IT 

IS DILUTED BELO\,! 
FL~MMABLE LIMITS 

CFF0!3FN 

I . OOE+OO 

t.tOE-0~ 

Page J 

5 

0:, 

N 

:£: 
:r: 
n 

I 
VI 
CJ 

I 
~ 
0 
N 

0 O'> 
"'T1 :::0 I 

l'TI :::! 
0:, < I 

N 0 
008 

LIKELIHOOD OF PROPANE EXPLOSION IN WRAP CYLINOER.CAF 7-06-93 Page 1 



Page 1 

PROPANE NOT 
OISCOVEREO DURING 
HEAOGAS SAMPLING 

9'i· I 3 I '~·8 .. OlJ9~ 

HEAOGAS SAMPLE NOT 
PERFORMED 

HEAOGAS RESULTS NOT 
CORRECTLY 

INTERPRETED OR 
RESPONDED TO 

1 . 00E-02 1 . 00E-02 

2 

!LIKELIHOOD OF PROPANE EXPLOSION IN WRAP CYLINOER.CAF 7-06-93 

::t:: 
:c 

.,, C, 

> I 
G) Vl 
,,, ? 
a, ~ 
w ~ 
0 I 
-n :::0 --t ,,, ...... 
CD< I 
•• 0 
N 0 
0 0-., 

Page 2 , 



Page l 

SPARK SOURCE IS 
PRESENT WHEN 

VENTILATION IS 
OPERATIONAL 

9't 13148 .. 0095 

VAPOR HAS NOT MIXED 
WITH SUFFICIENT AIR 
TO BE DILUTED BELOW 

THE LFL 

SPARK SOURCE IS 
PRESENT WHILE 

FLAMMABLE VAPOR 
CONCENTRATIONS EXIST 

l . OOE-02 l.OOE+OO 

2 

LIKELIHOOD OF PROPANE EXPLOSION IN WRAP . CYLINOER.CAF 7-06-93 

:: 
~ :c 
> n 
G') I 

l'TI ~ 
m ~ 
.i:. ~ 
0 °' 
.,, ;:IO I 

,.,., --l 
m< ...... 
• • I 
N 0 
008 

Page 3 



Page 1 

DAUM CONTAINING 
PAOPANE TRANSFEAREO 

INTO GLOVEBOX 

9'1· 131 '1·8 .. 0096 

DAUM CONTAINS 
PAOPANE 

PROPANE-CONTAINING 
ORUM TRANSFERRED 

INTO GLOVEBOX 

I . OOE•OO 

PROPANE CYLINDER 
NOT DISCOVERED 

DURING NOE 

ORUM KNOWN TO 
CONTAIN PAOPANE 

MISTAKENLY TRANSFEAA 
ED TO GLOVEBOX 

1 . 00E-03 

NOE NOT PERFORMED 
ON ORUM 

NOE DOES NOT 
DISCOVER PROPANE 

CYLINDER 

I . OOE-02 1 . 00E-02 

2 

1LIKELIHOOO OF PROPANE EXPLOSION IN WRAP CYLINOER . CAF 7-06-93 

:,E 
::c ,:, ("") 

)> I 
G') (./') 
ITI O 

I 
CD ::C 

0 
u, N 

°' 0 I 
..,, :,0 -t 

ITI ..... 
CD< I 
•• 0 
N 0 
co-..., 

Page 4 . 



CYLINO[R .Cllf 

r-,... Tree lhl : 
a:--., 

AtlO ...--. TOP - /I OR c::::t ., /II /1110 
o::t /112 on 
:::r C OR - Cl /\NO 

~ (2 /1110 - D NID 

J- 02 on 
C!"-,_ 021 DH 

C/IFT/1 F1ull Tree Reporl 

/I 
/II 
/Ill 
/1121 
Cl 
C II 
C21 
01 
021 
0211 

. ; 

I • 

c' 

8 C 
/12 
/112 
/1122 
C2 
Cl2 CfFOIJrN 
(22 
02 
022 
0212 

7- 06 - 93 7: SO 

0 

P1ge 

WHC-SD-W026-TI-007 
REV. 0 

PAGE 8.6 OF 8.20 



-✓ 

CYL lllOCR .C/\F 

Gale outpuh: 

Gate Naae 

I\ 
Al 
Al2 
C 
Cl 
CZ 
0 
oz 
Oll 

) 
~-

CI\FTI\ F au It l ree lteport 

Outputs 

lOP 
A 
Al 
lOP 
C 
C 
!OP 
0 
Ul 

7-06 -93 7:50 Page 

_WHC-SD-W026 -TI-007 
REV. 0 

PAGE B.7 OF 8.20 

2 



CYLIIIO[R.CAF CAFTA F1ull Tree Reporl 

81slc evenl oulpuls : 

8. £. ll•11e Oulfluls 

1111 Ill 
11121 Al2 
Al22 1112 
A2 A 
8 TOP 
CII Cl 
Cl2 Cl 
(21 (2 
(22 (2 
crro11r11 c1 
01 0 
0211 021 
1)212 1121 
022 02 

~-. 
·., : 

_;;.1 

7-06 -93 7:SO P1ge 

WHC-SD-W026-TI-007 
REV. 0 

PAGE B.8 OF B.20 

J 
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CUISEf RCPORI 7- 06- 93 
Truncillon Ll • ll: 1.00[ - 15 

DESCRlrr ION 
--- --------

CYLINDER OREI\KS WllCN 11 SPILLS ONTO SORI 
SUHICIENl PROrllNE IN GB AltlOSPlllRE 10 C 
VAPOR IIAS NOi Hll£0 WIIII SUHICIENI AIR 
SPARK SOURCE IS PRCSCHI WIIILC fLI\HMIIBLE 
DUUII COIH II I NS rRor/lNE 
NOE OO[S 1101 DISCOVER rROP/INE CYLINDER 
CYLINDER BR[l\l(S WIIEII 11 sr!ILS OIIIO SORT 
SUH IC ICNI PROrNlf IN GB All10SPIIER[ 10 C 
VIIPOR 11115 NOi HIXlO Wllll SUHICIEIIT IIIR 
SPi\RI( SOURCE IS rnc SUII Wll I lC FlNV-1/\0lE 
OHUH COIIIIIINS PUOl'/111[ 
IIUE NO I Pf Rf ORH[O OIi OllUH 
CYLINDlR BR[I\ICS WllfN IT SPILLS 01110 SORT 
SUfflCllNT PllOP/111[ IN GB lllHOSPlllR[ 10 C 
VI\POR 11115 NOi HllfD Wllll SUfflClfNT IIIR 
SP/IRK souncc IS l'R[SlNI Wllll[ flN-V11\U LE 
OHUH CONIIIINS PIIOl'IIN[ 
DRUH ICNOWrl 10 COIIIIIIN PROP/IN[ HISII\KlNLY 
r1tol'NI[ en INU[R OR[IIKS Ill IJllUH 
Ill IIIJGI\S SN11'l C rm l re Rro1tt1[0 
SUff ICl£NI PROl'MI[ IN GO I\IHOSPll£n[ 10 C 
Vl\roR 1111S 11011111£0111111 SUfflCIENI 11111 
Sl'l\llK SOUIICC IS Pll[ SlNI llllll[ flN-V111UlC 
Olll/11 COttllllNS PROP/IN[ 
NU[ UOES NOi UISCOVlR PIIOl'I\Nf CYLIIIOCR 
PROl'IIN( C Yl I ND( R BR£ AKS IN IJRUH 
1111\UGIIS RCSULlS IIOI LURll[Cll Y IIIICRPRCIE 
SUH IC ll NI PROl 'NI[ IN GB II 111051'11[ RC 10 C 
VII PUH 11115 1101 HIX[D 111111 surr1c1£1II IIIR 
SP/IRK SOURCE IS l'U[ SEtll WIII LC fll\Ml1/lll l[ 
IIHUH CONI/IINS PROP/Ill[ 
NU[ NO I Pl Rf Ofltl(O UII llllUH 
PROP/IN[ CYl INU[R Bn£11KS IN IJIIUH 
11£/\l>GIIS RC SUL IS NOi CORR(Cll Y INHRPRCH 
surr IC UNI PROPNI[ IN GB I\IHOSPlllRE 10 C 
v11ron IIAS NOi HIXCO 111111 SUIFICl!NI II IR 
SPARK SOURCE IS PR[SCHI lllllll flNIMIIOL[ 
OII UH COIII A I NS PROP NI[ 
IIU[ l)()[S NOi UISCO V[R PROP/IN[ en 1Nll£R 
PROl'NI[ CYLIND[R OR(I\KS 111 UllUH 
11£ AUGAS SAHPL [ HO I P[ RrDlltl[O 
SU[flCl!NI rROrNI[ IN GB l\lHOSPll[R[ 10 C 
VIIPOR 111\S HOl HllCO VI i ii su r flCICIII AIR 
SPIIRIC SOUfl({ IS PRCSlNI llllll£ flNY11111lE 
OIIUH CONII\IIIS PROPNI[ 
HUE NOi PERfOlltl[O ON OIIUH 
PROPNI[ en INll[R BR[IIICS Ill Oflllt1 
11(1\UGAS RESULIS IIOI CORIUCll Y INICRPRCTE 
SUff ICl(NI rROPNI[ IN CB AlHOSPll[R[ 10 C 
VAPOR 111\S NOi HllCO 111111 SUfflCIINT AIR 
SP/IRK SOUit([ IS PR[S[HI Wlllll fll\Ml1/IOL[ 
DIIUl1 COHIIIINS rMOl 'Nlf 
OHUH ICNOIIH IO COlll 111 H rROPNI[ HIS 11\KCIIL Y 
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CUlS£T REPORT 7-06 - 9) 
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O(SCRIPllON 

-----------
PROP/\NE CYllNUCR BR(/\KS IN ORUtl 
11[/\0GI\S SAHrt £ 1101 PERrORH[O 
SUHlCIElll PROrllN[ IN CB IIIHOSPll(R[ TO C 
Y/\rOR II/IS HOT HIXCO WI Ill surr IC IEHI /\JR 
SP/\AK SOURCE IS rRISEHI WllllE rLNfll\Ol[ 
ORllH CONTAINS r1wr.v1[ 
ORUH KNOWN 10 CONI/\IN PROr/\N[ HISl/\K[NlY 
CYllNU[R BR[/\KS 1/ll[H 11 SPll lS 01110 SORI 
surr l(l£Hl rROPAfl[ IN CB /\IHOSl'IIERE 10 C 
SP/IRK SOUR([ [XISlS 
v11roR IIIIS NOi HIXCO 111111 AIR so lllhl II 
FIIH FAIi S 10 orERhH 111111 [ PROP/Ill[ CYllN 
Olllltl COHlhlHS PROP/IN[ 
1111[ 1101 l'ERFOUHEO OIi URUH 
en IHO[R BR[hKS \111(11 11 SPII IS ONTO SOR! 
SUHICICIH PROP/IN[ IN CO IIIHOSPIIERE 10 C 
SP/IRK SOURCE [XISIS 
Y/\POR 11/1S NOT HIXEO Ill 111 hlR SO lllfd IT 
FIIH F/\llS TO Of'(R/11[ Wllll( rUOP/IN[ cn1H 
ORUl1 CON I /11 IIS l'ROP/\11[ 
Nil( UO(S NOi lllSCOY[R PROl'/111[ en IIIOER 
CYLIHO[R OR[/\KS llll(H 11 SPILLS OHIO SORT 
SUfFICIIHI rnOl'Nf( IN t8 /\IHOSPll[R[ 10 C 
sr11nK SOUR([ [XISIS 
v11rnH 11/\S NOi HI l!O 111111 /\IR so lll/11 11 
FIIH FAIi S 10 OP[R/11[ Wllll[ rnoP/\H[ CYL IN 
ORUH COHl/\lHS PROP/\H[ 
011011 KUOWH 10 COHllllH PROP/IN[ HlSl/\K[HLY 
rnoP/\N[ CYLIHUIR BRI/\KS Ill ORUH 
Ill IIUGIIS Sl\11Pl £ IIU I PC RI 00/1(11 
surr ICIHII PAOrAH[ IN GB AIHOSMIER[ TO C 
SP/IRK SOURCE IXISlS 
YIIPOR IIIIS HO! Hll(D 111111 AIR SO 111111 IT 
F/\N FAILS 10 or(R/11[ Wllll( rROl'/\H[ CYL IN 
HAUN COHlAINS rROP/111( 
NII[ IIO l r£ llf ORII( U ON DRUH 
PROrNI( CYLIHIIIA BR(/\KS IN OIIUH 
ll(AOCI\S SMPl( IKJI r!AIOlll\(D 
surr ICl(Hl rAor/\N( IN GB All10SPll[R[ TO C 
srAAK SOUR(( [11 S 1 S 
VAl'OR IIIIS NOi NIX(O 111111 AIR SO 111111 IT 
FAN F/\ILS lO OP(AAll Wllll( PIIOr.VIE CYLIII 
ORUN COHI/\INS rRorNI[ 
Nt)( IJ()[S NOi OISCOY(R rROrl\N( en tNO(R 
PROrAH( CYllNO(R IIRI/\KS IN llll\.t1 
11£1\0CAS RlSULlS NOi COIIR(CllT INIIRPR[IE 
surr ICl(NI PROr/\N[ IN '9 AlltJSMIIR[ 10 C 
Sr/IRK SOIJRC( (XlSIS 
YAl'OR IIIIS NOl HIUO Willi Allt SO 111111 IT 
F/\N FAILS 10 or(RAl( WllllE MtOrNI[ CYllN 
OR\.t1 CONT A I NS l'ROPAH( 
NO( NOi P[RfORH[O OIi ORUN 
PROP/IN[ C Yl IIIIJ[ R BR! hKS I II ORUtl 
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DESCRIPTION 

-- -·-------
surr IC IENT PROPNI[ IN CB AlHOSPll[R[ 10 C 
SP/IRK SOURCE EXISTS 
VAPOR MS HOT HJX[D 111111 /IIR SO 1111\T IT 
FAN FAILS 10 OP[RIIT[ I/IIILC PROl'AII[ CYLIN 
ORUH CONTAINS PROPNI[ 
HO[ DO[S NOi DISCOVER PROPA/1[ CYLINDER 
PROPA/1[ CYLINDER DREAKS IN URUH 
11(/IOCIIS SN1PL£ NOT P[RfORHEO 
SUH IC !£NT PROPNI[ IN CB IITHOSPll[R[ 10 C 
SP/IRK SOURCE EXISTS 
VAPOR 111\S HOT HIXEO 111111 /IIR SO lll/lT IT 
fllH fllllS 10 OPER/11( 11111l[ PROP/Ill[ CYllN 
ORUH CONI/IIHS l'ROPIIH[ 
ORUH t::1101/N TO COIH/IIN PROP/Ill[ HISTAX[Nl Y 
PROP/IN[ CYLIHO[R BREAKS IN ORUtl 
lt[IIUCIIS R[SUllS HOT CORR[CILY IHl(RPR[T[ 
surrtCHHT PROPANE IN CB AIHOSPIIER[ TO C 
SP/IRK SOURCE EXISTS 
VIIPOR 1111S HOT HII[D 111111 AIR SO 111111 IT 
fAH f/llLS 10 OPERATE llllll[ PROPNI[ CYllH 
OlllJH COHl/llHS PROP/Ill[ 
ORUH KHOIIH TO COHIIIIH PROP/IN[ HISI/IK[HLY 

7:41 

B. C. 
PROB. 

B. 30[-03 
l.00[100 
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1.10[-05 
I. 00[ 100 
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8 . )0E - 03 
I . OO[tOO 
I . 00[100 
1.I0[ - 05 
1.00£100 
1.00[ -0l 
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Calculations for Propane explosion in TRU glovebox 
kg 

densprop := .18 ·--
3 

. 1 · m 

lb 
densprop = 0.112·-

3 
ft 

3 
gbcap := 3152·ft 

Density of propane 
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If wtprop is 14.1 ounces (the weight of propane contained in a standard "one 
pound") cylinder: 

14. 1 
wtprop := --·lb 

16 

volprop := 
wtprop 

densprop 

3 
volprop = 7.842 · ft 

vol prop 
stvolprop := 

0.05 
3 

stvolprop = 156.844 · ft 

volfrac .-
vol prop 

gbcap 

volfrac .. 0.002 

If a pocket of material explodes at the stoichornetric pressure, the resulting 
pressure at the glovebox wall would be: 

stvolprop 
P := ----·818.4 · 1000 · Pa 

gbcap 



P = 5.907 - psi 
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Find the amount of propane necessary to breach the glovebox--assuming that the 
the glovebox would be breached by approximately 1.0 psi. 

First, find the stoichometric volume necessary to subject the glovebox walls 
tol.0psi. 

PF :• 1.0 · psi 

r-..... gbcap 
~ STVL : "' PF·------
c:::J 818.4 - 1000 · Pa 

• cc. :::r- . 3 
STVL = 26.554 -ft 

VP := STVL · .05 

3 
VP= 1.328-ft 

WP := VP -densprop 

WP= 0.149 - lb 
WP= 2.387 -oz 

The amount of propane necessary to subject the glovebox walls to 1.0 psi is 
2 . 4 oz. 

The amount of propane in a "one - pound cylinder is 14.7 oz. 

Therefore, the "fraction full of the cylinder" is 2.4/14.7. 

WP 
FF : • 

14.l · oz 
FF .. 0.169 

Assume that about 5 (plus and minus two) of the cylinders (disposed of at the 
end of the burning campaign) contain propane. Further assume that the 
remaining non-empty cylinders were not emptied because of valve failure. 
Anecdotal evidence indicates that this failure occurred more than once. It is 
assumed that this occurred for somewhere between .1% (1) and 1% (12) of the 
drums. Averaging these two results and adding the cylinders picked for fina l 
disposal, approximately 1% of the cylinders can be assumed to contain propane . 
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If it is assumed that the conditional probability that a non-empty cylinder 
contains a given amount of propane is uniformly distributed, the conditional 
probability that a cylinder would contain greater than 2.4 oz is 1 - 0.169. 

Pdam := 1 - FF 
Pdam = 0.831 

The overall probability of any cylinder containing greater than 2.4 oz is: 

p := ·o.Ol · Pdam 
~ P = 0. 008 

Calculate the likelihood that a spark source would be present when the 
concentration of material was in the flammable range. For propane, the limits 
of flammability are between 2.15% and 9.6 vol%. Find the amount of time, 
taking credit for only ventilation airflow to dilute the maximum amount of 
propane (1 lb) down below 2.15%. 

Find the volume occupied by 14 . 1 oz propane (100%). 

oz 
V 14.1----

densprop 

3 
V = 7.842 - ft 

The objective of this calculation is to determine the time that it would take 
to disperse a layer of propane from the TRU and LLW sorting gloveboxes. 
Because propane is heavier than air, it is assumed that the propane would 
form a layer on the sorting table, which would be dispersed by mixing with the 
ventiliation system airflow. It is assumed that the layer will have an area 
of 32 square feet (the length of the sorting table multiplied by the glovebox 
width) . 

1. Calculate the Schmidt number . 

-4 
mu:= 0.1241·10 

lb 

sec · ft 



c:;-,., 
c;;;;:;;. 
·--= 
c:::l 

t 
o:::? 
=r--r,r) -~ 
0--.. 

rho 

D : .. 

D = 

Sc . -

Sc = 

1 b 
: = 0.0718 · -

3 
ft 

2 
cm 

.12 · -
sec 

2 
ft 

0.465 · -
hr 

mu 

rho · D 

1. 3 38 
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Assume 80 degree Fair at less slightly less than 
one atmosphere (Glovebox operates at a slight 
vacuum). 

Diffusion coefficient for propane in air. (Estimated by 
averaging the coeffecients for methane and butane in 
nitrogen.) 

2. Calculate Reynolds number. 

Ai r velocity is 536 ft/hr (0.149 ft/sec). Length of sorting table is 8 ft . 

L . - 8 -ft 
ft 

V - 0 . 149 · -
se c 

rho 
Re - L·V · -

mu 

3 
Re :: 6 . 897 - 10 ' 

3. Ca l culate Coburn J factor . 

0.5 
Jd · - 0 . 664 · Re 

Jd = 55.142 

4. Calculate mass transfer constant (Kc ) 



--

ft 
Ve l - 536 · -

hr 

Vel 
Kc : • Jd · 

0.5 
Sc 

4 ft 
Kc= 2.555-10 

hr 

5. Calculate mass transfer rate. 
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pa:= l·atm 

pavg : "' O· atm 

Partial pressure of propane in the layer 

Partial pressure of propane in the airstream 

T - 540 · degr Assumed 80 

2 
A . - 32 -ft 

3 atm 
R . - 0. 73008 · ft . -

degr · lbmol 

Kc 
Q - · (pa-pavg) · A 

R· T 

l bmo l 
Q = 0.576 ·-

sec 

degree temperature 

6. Calculate the time for the propane to disperse. 
wtpro ; .. 14.l · oz 

lb 
denspro :s 0.112 · -

3 
ft 

At standard conditions 
occupies 359 cubic ft. 

wtpro 
VOLPRO :-= --- 3 

denspro VOLPRO R 7.868 · ft 
of temperature and pressure, one pound mole of gas 



c:::::t 
• co 

::r -

stp : = 

eighty 

3 
ft 

359 ·-
l bmo l 

: • [540] · stp 
528 

3 
eighty= 367.159 -ft 

VOLPRO 
lbmolpro := 

eighty 
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Volume occupied by a pound mole of gas at 80 deg 
F. 

lbmolpro = 0.02l · lbmol Number of pound moles of propane . 

lbmolpro 
Ti me · -

Q 

Time= 0.037 -sec 

Because of the short time necessary to disperse the propane, it is 
conservatively assumed that i t will be flammable 1% of the processing t i me. 
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flammable vapor/air mixture cannot be produced in the WRAP-·! sorting glove 
xes (except in or directly above packages of waste) with the type and 
antities of materials being handled. To demonstrate this, two things must 
shown, 1. A vapor/air mixture in a closed package will become too dilute to 
flammable when punctured and dispersed to the glove box environment. 2. 

ere is not a source of evaporation rapid enough to produce a flammable 
xture in the glove box, given the number of CFM flowing through the glove 
x. The first point is shown based on the vapor pressure and lower limit of 
ammability of volatiles of concern~ The following tables lists volatiles 
r which the equilibrium concentration is above the lower limit of 
ammability. The last column shows the ratio of these two concentrations. 

V olatile Vapor Pressure Lower Limit of Equ il i bri um 
(mm Hg) Flammability (% Concentration/ 

by volume) Flammability 
Concentration 

H exane 127 1.1a I 14.2 

A cetone 182 2.ss I 9 . 4 

2 -Butanone 82 I 1.3s I 8.0 

H eotane 36 I 1.1 I 4.3 

2 -Propanol 1- 471 1. 77 3.5 
M ethoxy Acetate 

T oluene 22 1. 27 I 2.3 

I soorooyl Alcohol 33 2. 02 I 2. 1 

M ethanol gs I s. 72 I 1. 9 

E thyl Alcohol d ~ I . J 3.28 l.i 

Th 
pu 
th 
to 
21 
in 

Th 
ra 

wh 
SU 

is data means that if a sealed waste package contains hexane, and it is 
nctured and di soersed in a volume that is at least 14.2 times the volume of 
e air/vapor space in the package, the resulting mixture will be too dilute 

be flammable. Since the smaller of the two glove boxes has a volume of 
85 cubic feet, an entire 55-gallon drum (7.4 cubic feet) of vapor dispersed 
to the glove box could not produce a flammable mixture. 

e rate of evaporation is also a functi on of t he vapor pressure . Evaporat ion 
tes in gmole / hr are ca lcul ated as follows: 

dN/dt = K
9 

A P 

ere K9 is a mass transfer coeffic ient in gmol~/hr/m2/atm and A is the 
rface area of the exposed liquid, and Pis the vapor pressure of the 

vol atile. K is calculated as a funct ion of ai r speed over the evaporating 
quid. Bas~d on an assumed 5 ft/min, the mas~ transfe~ coefficient is fS.2?
the area exposed is assumed to be a 1 ft. diameter circle (A= .073 m) or 

e liquid volatile (a conservative assumption), the evaporation rates would 
as indicated in the follow ing table. Given the evaporation rate, the 

1 i 
If 
th 
be 
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flowrate needed in the glove box to maintain a concentration below flammable 
limits can be calculated as . follows: 

Required flowrate (CFM) • DN/dt (gmole/hr) * (.79 ft3/gmole * lhr/60 min) / 
Flammability Limit(% by volume). The results of this calculation are also 
shown in the following table. Note that these flowrates are not additive, and 
the design should support the worst case (Hexane) of 261 CFM. The flowrate 
through the smaller of the two gloveboxes is 300 CFM. It is concluded, 
therefore, that a flammable vapor mixture will not occur in the glove box. 

Volatile Vapor Evaooration Lower Limit Required Glove 
Pressure Rate of Box Flowrate 
(mm Hg) (gmole/hr ) Flammability (Ci=M) 

(% by volume) 

Hexane I 121 I 234 1.1a I 261 I 
Acetone I 1a2 I 336 I 2. s5 I 113 I 
2-Butanone I 82 I 1 s1 I 1.3s I 141 I 
Heotane I 361 66 1.1 I 79 I 
2-Propanol 1- I 471 87 l . 77 1 65 I 
Methoxy Acetat e 

Toluene I 221 41 1. 21 I 43 j 

Isopropyl Alcohol I 33 61 2. 02 I 40 I 
Methanol I 95 I 115 I 6.72 34 I 
Eth yl Alcohol I 43 79 I 3 . 28 I 32 I 
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ORGVAP.CUT 
filter: 'ALL' 

MODULE/EVENT NAME 
-----------------

l) TOP 
1) A 

B 

'° Cl 
--==-
"""""' 021 
c:::l' 022 • o.:i E 
::::r 2) A -~ B - CZ ::!:-
0--. 021 

022 
E 

3) A 
B 
Cl 
011 
012 
OFF013FN 
E 

4) A 
B 
(2 
D11 
D12 
DFFO 13 FN 
E 

· ': . 

CUTSET REPORT 4-06-93 
Truncation Limit: l.OOE-15 

DESCRIPTION 
-----------

DRUM CONTAINS VOLATILE ORGANIC LIQUID 
PACKAGING IS BREACHED ON THE VOLATILE OR 
HEAOGAS SAMPLE NOT TAKEN 
SPA~ SOURCE IS PRESENT WHILE FLAMMABLE 
VAPOR HAS NOT MIXED WITH SUFFICIENT AIR 
DRUM IS ALMOST EMPTY (HEADSPACE CLOSE TO 
DRUM CONTAINS VOLATILE ORGANIC LIQUID 
PACKAGING IS BREACHED ON THE VOLATILE OR 
HEADGAS SAMPLE NOT CORRECTLY INTERPRETED 
SPARK SOURCE IS PRESENT WHILE FLAMMABLE 
VAPOR HAS NOT MIXED WITH SUFFICIENT AIR 
ORUM IS ALMOST EMPTY (HEADSPACE CLOSE TO 
DRUM CONTAINS VOLATILE ORGANIC LIQUID 
PACKAGING IS BREACHED ON THE VOLATILE OR 
HEADGAS SAMPLE NOT TAKEN 
SPARK SOURCE EXISTS 
VAPOR HAS NOT MIXED WITH AIR SO THAT IT 
FAN FAILS TO OPERATE WHILE SENSITIVE DRU 
DRUM IS ALMOST EMPTY (HEADSPACE CLOSE TO 
DRUM CONTAINS VOLATILE ORGANIC LIQUID 
PACKAGING IS BREACHED ON THE VOLATILE OR 
HEADGAS SAMPLE NOT CORRECTLY INTERPRETED 
SPARK SOURCE EXISTS 
VAPOR HAS NOT MIXED WITH AIR SO THAT IT 
FAN FAILS TO OPERATE WHILE SENSITIVE DRU 
DRUM IS ALMOST EMPTY (HEADSPACE CLOS£ TO 

8:42 

8. E. 
PROB. 

1. OOE-01 
l.OOE-02 
l.OOE-02 
l.OOE+OO 
1.10E..:02 
l.OOE-03 
l.OOE-01 
l.OOE-02 
l.OOE-02 
l.OOE+OO 
l.lOE-02 
l.OOE-03 
l.OOE-01 
l.OOE-02 
l.OOE-02 
l.OOE+OO 
l.OOE+OO 
l. lOE-05 
l.OOE-03 
1. OOE-01 
l.OOE-02 
1.00E-02 
l.OOE+OO 
l.OOE+OO 
l.lOE-05 
l.OOE-03 

WHC-SD-W026-TI-007 
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Page l 

: MOO.JCS. 
PROB. 
--------

*2.20£-10 
l.lOE-10 

1. lOE-10 

l.lOE-13 

l.lOE-13 



WEX. BE 

NAME 

1 All 
2 Al21 
3 Al22 
4 Al3 

r-, 5 Al4 
- 6 A211 

IO 7 A212 
. co· 8 A221 
I ~ 9 A222 
- 10 811 
~ 11 812 
=t-- 12 821 °"' 13 822 

14 BFF013FN 

~- . 
WHC-SD-W026-TI-007 
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CAFTA Database Report 

PROB 

4-06-93 9:33 Page 1 

DESC 

l.OOE-03 HYDROGEN HAS EVOLVED AND FILLED THE DRUM'S VOIDSPACE 
l.OOE-02 HEADGAS SAMPLE NOT PERFORMED 
l.OOE-02 HEADGAS RESULTS NOT CORRECTLY INTERPRETED 
7.SOE-01 DRUM VOIDSPACE IS GREATER THAN 40% OF VOLUME 
l.OOE-01 HYDROGEN HAS NOT ESCAPED FROM DRUM VIA VENT 
l.OOE-01 DRUM CONTAINS ACTIVE METAL 
l.OOE-02 PACKAGING OF ACTIVE METAL BREACHED DURING ORUM UNLOAD! 
l.OOE-01 ORUM CONTAINS HYDROGENOUS MATERIAL 
l.OOE-02 HYDROGENOUS MATERIAL PACKAGE BREACHED WHEN DRUM IS UNL 
l.OOE+OO SPARK SOURCE EXISTS 
l.OOE+OO VAPOR HAS NOT MIXED WITH AIR SO THAT IT IS DILUTED BEL 
l.OOE+OO SPARK SOURCE IS PRESENT WHILE FLAMMABLE VAPOR CONCENTR 
l.lOE-02 VAPOR HAS NOT MIXED WITH SUFFICIENT AIR TO BE DILUTED 
l.lOE-05 FAN FAILS TO OPERATE WHILE SENSITIVE DRUM IS SORTED 



lRGVAP. TC 

TYPE RATE 

., .. 
i' ._: 
: ·.:· 

.... , . 

CAFTA Database Report 

u OESC 
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4-06-93 9:38 Page 

SOURCE 

l 

------- --------- - ---------------------------------------- -------------
l FF FN 3.OE-O5 H FAN FAILS TO OPERATE WHC-IP-
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ORIJM CO/ITA ltlS 
ACTIVE M£TALS 

I . OOE - Oi! 

PACKAGING ON ACTIVE 
METALS BREACHEO 

I . OOE - Oi! 

2 

OUST EXPLOS[Otl IN 
HRAP- 1 GLOVEUOX 

SUFFICIENT METAL 
EXISTS IN FJIIELY 

OIVIOEO FOAH 

1 . 00E - 01 

3 

METAL OUST EXPLOSION IN WRAP-1 GLOVEBOX 

9'H314-8 .. 0 -,~O 

PROTECTIVE OXIDE 
ltAS MOT FORMED 
OIIAING STORAGE 

l . OOE-Oi! 

OUST Cl.DUO IGIHTEO 
BEFORE IT IS 

DISPEASEO 

OUST ClOUO IS FORMED SPARK SOURCE EXISTS 

I . OOE-01 

OUST CLOUO IIOT 
DISPERSED BY 

VENTILATION SYSTEM 

I . OOE - 02 

5 
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DUSTEX.CUT 
filter: I ALL I ; 

MODULE/EVENT NAME 
-----------------

1) TOP 
1) A 

B 
C 
D 
El 
E2 
E3 

CUTSET REPORT 4-06-93 
Truncation Limit: ·1.ooE-10 

OESCRI PTION 
-----------

DRUM CONTAINS ACTIVE METALS 
PACKAGING ON ACTIVE METALS BREACHED 
SUFFICIENT METAL EXISTS IN FINELY DIVIDE 
PROT£CTIVE OXIDE HAS NOT FORMED DURING S 
DUST CLOUD IS FORMED 
OUST CLOUD NOT DISPERSED BY VENTILATION 
SPARK SOURCE EXISTS 

I . 

8:40 

8.E. 
PROB. 

..... ,_~.,,. 
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Page 1 

MOD.JCS. 
PROB. 
--------

*l.OOE-10 
l.00E-02 l.00E-10 
l.00E-02 
1. 00E-01 
l.00E-02 
1. 0OE-01 
1. 0OE-02 
l.00E+00 



DUSTEX.BE 

~ . 
• CCI 

=t--I ~ 

1 -

=t-
10--.. 

1 A 
2 8 
3 C 
4 D 
5 El 
6 E2 
7 E3 

NAME 
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CAFTA Database Report 

PROB 

4-06-93 9:30 Page I 

OESC 

l.OOE-02 DRUM CONTAINS ACTIVE METALS 
l.OOE-02 PACKAGING ON ACTIVE METALS BREACHED 
l.OOE-01 SUFFICIENT METAL EXISTS IN FINELY DIVIDED FORM 
l.OOE-02 PROTECTIVE OXIDE HAS NOT FORMED DURING STORAGE 
l.OOE-0~ OUST CLOUD IS FORMED 
l.OOE-02 DUST CLOUD NOT DISPERSED BY VENTILATION SYSTEM 
l .OOE+OO SPARK SOURCE EXISTS 
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Calculations for Oust Explosion for Glovebox 
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.i 

The maxim~m pressure for an explo;ive metal dust pot~ntfally found in WRAP-I 
gloveboxes is 100 psi for aluminum dust. Find the maximum number .of cubic 
feet of dust required to bring the glovebox to 1 psi. 

3 
VGB :• 2134· ft 
PGB :• l·, psi 
PEXP :• lOO · psi 

PGB 
VEXP := --·VGB 

PEXP 
3 

VEXP • 21.34· ft -::!:'- · The minimum amount of aluminum dust required to initiate such an explosion is : 
~ 

oz 
EXPCONC :• 0.045 · -

3 
ft 

AL :• EXPCONC·VEXP 
AL• 0.06·lb 
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WINDOW OF GLOVEBOX 
IS DAI--IAGED BY AN 

ENERGETIC REACTION 
OF CHEMICALS 1&2 

N-NUMBER OF DRUMS 
SUCCEPTABLE 

REACTANTS TRANSFEAAE 
D INTO GLOVEBOX INS 
UFFICIENT QUANTITIES 

REACTANTS ARE MIXED 
DURING HANDLING IN 

GLOVEBOX 
TO DAMAGE WINDOW 

A 

REACTANTS 
TRANSFERRED TO 

GLOVEBOX IN DRUMS 
HI f ACILI TY 

QUANTITY OF REACTANT 
I SUFFICIENT TO CAU 

SE DAMAGE IF ENOUGH 
REACTANT 2 PRESENT 

QUANTITY OF REACTANT 
2 SUFFICIENT TO CAU 

SE DAMAGE IF ENOUGH 
REACTANT I PRESENT 

Paoe 2 Paoe 3 

2 

Page 4 

3 

ENERGETIC REACTION, 
GIVEN MIXING OF 

SUFFICIENT 
QUANTITIES 

Page 6 

EXPLOSION IN WRAP 1 GLOVEBOX' GBEX2.CAF 4 - 06-93 Page 1 



Paoe I 

QUANTITY OF REACTANT 
I SUFFICIENT TO CAU 

SE DAMAGE IF ENOUGH 
REACTANT 2 PRESENT 

REACTANT I PRESENT 
IN FACILITY DRUM IN 

SUFFICIENT AMOUNT 
TO CAUSE REACTION 

REACTANT I 
TRANSFERRED TO 

WASTE ORUM FROM 
FACILITY 

QUANTITY OF 
REACT ANT 1 

SUFFICIENT TO CAUSE 
REACT ION 

REACTANT I USED IN 
FACJLJTY 

1.00EtOO 

EXPLOSION IN WRAP 1 GLOVEBOX 

REACTANT I 
TRANSFERRl:O TO 

WASTE DAUi• 

I . OOE-0 I 

l . OOE-02 

2 

GBEX2.CAF 4-06--93 
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QUANTITY OF REACTANT 
2 SUFFICIENT TO CAU 

SE DAMAGE IF ENOUGII 
REACTANT 1 PRESENT 

REACTANT 2 
TRANSFERRED TO ORUM 

FROM FACILITY 

REACTANT 2 PRESENT 
IN DRUM IN 

SUFFICIENT QUANTITY 
TO CAUSE REACTION 

REACTANT 2 USED IN 
fACTI.JTV 

! . '10E • OO 

EXPLOSION IN WRAP 1 GLOVEBOX 

REACTANT 2 
TRAUSFERREO TO 

WASTE ORlJH 

I .OOE-01 

I. OOE-02 
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PACKAGING IS NOT 
INTACT FOR REACTANT 

I 
GLOVEBOX 

911· f 31 Y·B .. O iza 
REACTANTS ARE MIXED 
DURING HANDLING IN 

GLDVEBOX 

Page I 

PACKAGING IS NOT 
INTACT FOR BOTH 
REACTANT I ANO 

REACTANT 2 

GEOMETRY ALLOWS CONT 
ENTS OF PACKAGES TO 
INTERACT, GI VEN TtlAT 

BOTH ARE BREACllfD 

I . OOE-02 

PACKAGING IS NOT 
INTACT FOR REACTANT 

2 

UNDISCOVERED BREACH 
IN REACTANT I 

PACKAGE PRIOR TO 
HANDLIN IN WRAP I 

PACKAGING BREACIIEO 
DUA I NG H.l.NDL IHG IN 

WRAP 1 

REACTANT 2 
IMPROPERLY PACKAGED 
AT SOURCE FACILITY 

REACTANT 2 PACKAGE 
BREACltED DURING 

HANDLING AT 
RETRIEVAL OR 1 

Page 5 I . OOE-02 1 . 00E - 02 I .OOE-02 

2 

EXPLOSION IN WRAP 1 GLOVEBOX 

REACTANT 2 
PACKAGING 

DETERIORATES DURING 
STORAGE 

I.DOE - 01 

3 ,4 

GBEX2.CAF 4-06-93 

:,;: 
:r 

-o n 
)> I 
G') (/) 
!'Tl c:, 

I 

!'Tl 6 
(JI ~ 
0 I ..... :,:, ~ 

!'Tl ..... 
!'Tl < I 
•. 0 
--...J 0 
NO""'-' 
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UNDISCOVERED BREACH 
IN REACTANT I 

PACKAGE PRIOR TO 
HANDLIN IN WRAP I 

BI I I 

REACTANT 1 PACKAGE 
BREACHED PRIOR TO 

IIANOLI NG IN WRAP 1 

9'i· 13148 .. 0129 

REACTANT 1 
INITI Al.LY 

INCORRECTLY PACKAGED 

PACKAGE BREAKS 
DURING RETRIVAL 

1-tANOLING 

B 11111 

I. 00E-02 

PACKAGE 
DETERIORATES DURING 

STORAGE 

1.00E-01 

EXPLOSION IN WRAP 1 GLOVEBOX 

l . 00E-02 

2 

GBEX2 . CAF 4-06-93 

2:: 
:c -o n 

)> I 
G"> Vl 
,.., C, 

I ,.., ~ 

0 
O'I N 

O'I 
0 I 
....., :;:o _. ,.., ...... 
M<1 
.. 0 
--.J 0 
NO--..i 

Page 5 



Page 1 

ENERGE Tl C RE ACTJ ON, 
GIVEN MIXING OF 

SUFFICIENT 
OUANT IT IES 

C 

ENVIRONMENTAL 
CONO I1 IONS SUCH AS 

TEMPERATURE, CATALYS 
T, ETC . , PRESENT 

l. OOE-02 

EXPLOSION IN WRAP 1 GLOVEBOX -4-06-93 

: :r 
: :I: 

-o •n 
)> I 

. c;, Vl 
rri 0 

I 
rri :r 

0 
-....J N 

°' 0 I 
-1-, ;;o -; 

rri ...... 
r<l < I 
.. 0 
-....J 0 
NO-....J 
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.. 
Table J 

,sources of Un1111s in Helrievable Storaue uy Year 

11170 11171 11172 1973 1971 1976 1970 1977 1970 1979 1900 1901 1902 1903 190'1 1905 1900 11107 1900 lOTAl 

1. Bobcock 011d WHcow. Appoffl, PA 773 223 161 1147 

2 . UC low,once Oe,koloy Lobo 
3 . Bo,11ovlllo Enoroy Tochnoloay Conlor 3 3 

•. Enorgy Syotomo Oroup. Conoao ro,k , CA 40 172 23 238 

6 . nocky Floto. CO 21 45 l •J 217 MO 105 35 12 90 169 813 

0 . EXXO~ Nuclur. lllclJond. WA H 128 203 

7 . Oonorol Eloct1lo. Vonocltoo . CA 70 71 150 

8 . Oon;rol Eloct,lo, Son Jou. CA 10 18 

9 . Argonne Nollonol Lobo . Argonno . IL 4 '12 08 8 119 

10. 200 Wut A,u. J . A. Jon•• '17 •7 202 17 313 

11. 1(011 McOu, C11Hnl , OK -tGI 152 190 288 162 1221 

I 2. lowronco llv•11-•• Lobo. 2 3 

I 3. Coor Unlvoully, Moyoguor, rn I 

I •. 8011oilo Cotuonboo Lobo . CohNnbuo. Olt 41 42 03 

16 . 108F I l •• F Btdo . l'NI. Olchtond. WA 01 67 121 

18. I 705F BIJo . 1'14l. lllchlond. WA 1 4 

I 7. I 70GK Dido . l'Nl. lllchlood. WA 3 3 

I 8 . 209E 81da. rNl. lllchlon,t. WA 8 13 II 3 9 8 3 " 9 15 16 19 II 20 1•4 

19. 23 I Z Dido . rNl. lllchlond . WI\ 23 00 112 100 105 IOI 95 220 OD 129 27 20 19 13 1300 

20. 30jC Bldg. l'Nl, nlchlonJ. WA 02 82 

21. 308 Oldg . rNL . nlchlond . WA 10 4 6 20 

22 . 310 Oldg . PNl . lllclJond. WA 
I 2 3 

23. 324 Dido. l'Nl. lllchlond . WA. 
15 18 

2•. 326 Dido . PNl. nlchlond. WA 35 326 6111 7!) 62 121 63 33 40 250 I 7 3 18 1673 

26 . 326A Bldg. l'Nl. nlchlooJ. WA 10 6 16 

20. 340 Otdg . rtll. lllchlond. WA 32 ,so 18 20 3 111 

27. 3720 Dido . rut. lllchtonJ . WI\ 
I 

28. IA.EA. Solboudotl. A11011I, 
29. Wutlr,ehouu Adv. llc11 . Olv .• ChHwlck. rA 48 103 301 374 909 

JO. l06KE Bldg •• WIIC 3'1 1 30 

31. 106N BIJo .• WIIC 2 2 

32 . 200W Tonk Fern,,. WIIC 29 22 0 61 

33. 202A Bldg .• WIIC 302 71 2 400 91 60 31 10 GO 227 10 01 80 84 91 49 2397 

34 . 20lAl Dido . . w111: 418 611 137 25 13 4 3 " 6 0 1401 

36. 2l0ZII c,n, /\rH. WIIC 10 661 1"1 702 --0 ;o.::::: 

JO. 2211S Ul<lo .• WIIC 12 6 16 2 31 •,.., ::i:: 
G') < ("') 

J 7 . 22 25 Okla .• WIIC 34 40 16 40 41 35 31 13 10 3 30!1 ,.., . I 

JO. 2335 °0ld11 .• WIIC 21 30 67 
(/l 

J9 . 2346Z Oldg .. WIIC 1102 IJH 1300 J204 942 1222 1026 1199 900 1609 1650 030 872 949 1056 1782 673 •26 214 201131 
JTIOO 

I 

40. 272-tW 81JQ .• WIIC I I CX) ::e::: 
0 

4 1. 308 Dld11 .• WIIC 25 12 H 01 0 N 

12. 324 & 326 OIJg .• WIIC 61 230 230 217 261 210 162 140 307 •37 91 36 70 71 18 2682 -t, °' I 

43 . 327C Old11 .• WIIC 1J 13 JTI -j 

44 . 340 Otdg .• WIIC 70 93 '10 19 19 265 I -..J 
N 0 

TOT.Ill 2221 3•1'10 J:'113 l!H2 1760 1040 1017 1717 l'.192 3190 2365 2210 1695 2129 2622 221M 1027 000 203 370•1 0 
-..J 
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Cc»4POUND 

ACETIC 
ACID 

ACETONE 

ALIZAR IN 
YELLO\J 

ALUMINUM 

ALUMINUM 
NITRATE 
NONAHYDR 
ATE 

FACILITY INCc»4PATA· 
BILITIES 

AMMONIUM 
NITRATE 

PFP LAB 

325 \JHC 

CHROMIC 
ACID 

222S 

PFP LAB 

325 \JHC X 

PUREX 
LAB 

T·PLANT 

TANK 
FARMS 

325 Al 

325 PNL 

327 X 

OXIDIZING 
MATERIALS 

PFP LAB X 

RUST 

T· PLANT X 

325 IJHC X 

PUREX X 

PFP X 

327 X 

ALUMINUM/ 
\JATER 

222-S 

PFP LAB 

PUREX )( 

T-PLANT )( 

TABLE 2 
INCOMPATIBLE COMBINATIONS BY FACILITY 

CHROMIC NITRIC ACID HYDROGEN PERCHLORIC 
ACID PEROXIDE ACID 

X X 

X X 

HYDROGEN NITRIC ACID/ 
PEROXIDE SULFURIC 

ACID 

X 

X X 

X 

X X 

X X 

X X 

X 

X X 

CARBON AMMONIUM SODIUM AMMONIUM 
TETRA- NITRATE HYDROXIDE SULFATE 
CHLORIDE 

X X X 

X 

)( X 

)( X 

X X 

NITRIC SULFURIC HYDRAZINE 
ACID ACID 

X )( )( 

X )( X 

X X X 

)( )( )( 

WHC-SD-W026-Tl-001 
REV. O 
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POTASSIUM POTASSIUM SODIUM 
PERMANGAMATE HYDROXIDE HYDROXIDE 

X X 

X X 

CERIC NICKEL 
SULFATE SULFATE 



COMPOUND FACILITY INCOMPATA-
BILITIES 

PFP X 

324 CE 

325 PNL 

325 AL 

ALUMINUM SEE 
N"") SULFATE ABOVE 
~ -c::::J 

• co 

AMMONIA CHROMIC 
(ANHYDRO ACID 
US) 

::r - 325 IIHC X 
N"") - 325 AL ---~ 

AMMONIUM STRONG 
"' BISULFAT ACIDS 

E 

N-
REACTOR 

AMMONIUM AMMONIUM 
CHLORIDE NITRATE 

PFP LAB 

AMMONIUM ACIDS 
FLUORIDE 

PUREX X 

AMMONIUM HYDROCHLOR 
HYDROXID IC ACID 
E 

222 s X 

PFP LAB X 

325 Al X 

325 PNL X 

AMMONIUM SODIUM 
NITRATE 

T-PLANT 

PUREX 

325 Al 

AMMONIUM STRONG 
OXALATE OXIDIZING 

AGENTS 

222 S X 

PFP LAB X 

325 AL X 

TABLE 2 
INCOMPATIBLE COMBINATIONS BY FACILITY 

X X X 

X 

X X X 

X X X 

CALCIUM SILVER NITRIC 
NITRATE ACID 

X X 

X X 

OXIDIZING 
AGENTS 

X 

GLASS 

X 

HYDROFLUO SULFURIC SILVER SILVER 
RIC ACID ACID NITRATE OXIDE 

X X 

X X X 

X X X 

X X 

ORGANIC POTASSIUM IRON LEAD 
MATERIALS PERMANGAMATE 

X X X X 

X X X X 

X X X X 

STRONG 
ACIDS 

X 

X 

X 

WHC-SO-W026-Tl-001 
REV. 0 
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MAGNESIUM NICKEL SUGAR 

X 



:::::r 
~ -c:::J 

• co 
::t-
i"'") 

COMPOUND 

AMMONIUM 
FLUO-
SILICATE 

AMMONIUM 
SULFATE 

AMMONIUM 
SULFITE 

BARIUM 
NITRATE 

BENZENE 

BERYL LIU 
M 

BORIC 
ACID 

BORON 
CARBIDE 

BROMOCRE 
SOL 
PURPLE 

BROMO· 
NAPHTHAL 
ENE 

FACILITY INCOMPATA· 
BILITIES 

325 WHC X 

STRONG 
OXIDIZING 
AGENTS 

T-PLANT X 

SODIUM OR 
POTASSIUM/ 
AMMONIUM 
NITRATE 

T-PLANT 

PFP LAB 

STRONG 
OXIDIZING 
AGENTS 

T-PLANT X 

ALUMINUM 
PCM>ER/ 
SULFUR 

324 CE 

325 WHC 

N !TRI C 
ACID 

327 

TRICHLOR· 
ETHYLENE 

PUREX 

PFP 

325 WHC 

327 

POTASSIUM 

T·PLANT 

PFP LAB 

325 WHC 

OXIDIZING 
AGENTS 

327 X 

OXIDIZING 
AGENTS 

PFP X 

325 AL X 

OXIDIZING 
AGENTS 

222S X 

TABLE 2 
INCOMPATIBLE COMBINATIONS BY FACILITY 

X 

STRONG 
ACIDS 

X 

SODIUM 
HYPOCHLOR 
!TE 

STRONG 
ACIDS 

X 

STANNOUS ORGANIC CYANATES THIOCYANAT 
CHLORIDE MATERIALS ES 

X 

X 

CARBON ACIDS CAUSTICS OXIDIZERS 
TETRA· 
CHLORIDE 

X X X 

X X X X 

X X X 

X X X X 

WHC-SD-W026-Tl-001 
REV. 0 

PAGE E.11 of E.72 

ISO- HYPO- ORGANIC 
THIOCYANATES PHOSHITES MATERIALS 

X 



COMPOUND FACILITY INCOHPATA· 
BILITIES 

BUTANOL ALUMINUM 

327 X 

CADMINUM REDUCING 
NITRATE AGENTS 

PUREX X 

CALCIUM SODIUM 
HYDROXIDE 

PFP X 

CALCIUM STRONG 
CARBONAT OXIDERS 
E 

TANK X 
FARMS 

325 AL X 

CALCIUM AMMONIUM 
CHLORIDE NITRATE 

325 AL X 

325 IIHC 

CALCIUM ORGANICS 
NITRATE 

TANK X 
FARMS 

325 IIHC X 

CARBON ALUMINUM 
TETRA· (SEE 
CHLORIDE ABOVE) 

PUREX 
LAB 

325 PNL 

PFP 

PFP LAB 

325 AL 

327 

CERIC REDUCING 
AMMONIUM AGENTS 
NITRATE 

PFP LAB X 

CERIC NO 
FLUORIDE INFORMATIO 

N 

PUREX 
LAB 

TABLE 2 
INCOMPATIBLE COMBINATIONS BY FACILITY 

ACID REDUCING COPPER 
ANHYDRIDE AGENTS 
s 

X X 

COPPER ORGANIC 
MATERIALS 

X 

POTASSIUM SODIUM POTASSIUM MERCURY 
HYDROXIDE CARBONATE CARBONATE 

X X 

ACIDS MAGNESIUM ALUMINUM 

X 

X 

ZINC IIATER (RAPID 
BOILING) 

X 

X 

ALUMINUM 
AND 
AMMONIUM 
NITRATE 

BERYLLIUM 
(SEE 
ABOVE) 

-
POl,,'OERED 
METALS 

X 

WHC-SD-W026-Tl-001 
REV. 0 
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I/ATER SODIUM 



COMPOUND FACILITY INCOMPATA-
BILITIES 

CERIC NO 
NITRATE INFORMATIO 

N 

T-PLANT 

325 WHC 

CERIC OXIDIZING 
SULFATE AGENTS 

222 S X 

325 AL X 

PUREX X 
LAB 

CEROUS NO 
NITRATE INFORMATIO 

N 

325 WHC 

CESIUM REDUCING 
AGENTS 

325 WHC X 

CESIUM NO 
NITRATE INFORMATIO 

N 

325 PNL 

327 

CHROMIC ORGANICS 
ACID 

325 IJHC X 

327 X 

CITRIC OXIDIZING 
ACID AGENTS 

N- X 
REACTOR 

TANIC X 
FARMS 

325 WHC X 

COPPER REDUCING 
NITRATE AGENTS 

324 CE 

325 PNL X 

DIATOHA- HYDROCHLOR 
CEOUS IC ACID 
EARTH 

TANIC 
FARMS 

325 WHC X 

TABLE 2 
INCOMPATIBLE COMBINATIONS BY FACILITY 

ALCOHOLS ORGANICS WATER ALUMINUM 

X X X X 

HEAT META LS HYDROGEN 
SULFIDE 

X X 

X )( 

REDUCING BASES 
AGENTS 

)( X 

X X 

X X 

ORGANICS HEAT MOISTURE 

X X )( 

)( X )( 

MAGNESIUM 

WHC-SD-W026-Tl-001 
REV. 0 
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COMPOUND FACILITY INCOMPATA-
BILITIES 

012 AMMONIA 
ETHYL 
HEXYL 
PHOSPHOR 
IC ACID 

222S 

DI BUTYL STRONG 
BUTYL OXIDIZING 
PHOSPHON AGENTS 
ATE 

PFP 

DIBUTYL STRONG 
PHOSPHAT OXIDIZING 
E AGENTS 

PUREX 

PFP LAB 

DOOECANE OXIDIZING 
AGENTS 

Z-PLANT X 

ETHANOL AMMONIA 

325 AL 

325 lo/HC X 

325 PNL 

327 

FERRIC STRONG 
AMMONIUM ACIDS 
SULFATE 

PFP LAB X 

325 \.IHC X 

FERRIC STRONG 
NITRATE OXIDIZING 

AGENTS 

PUREX X 

PFP LAB X 

324 CE X 

325 lo/HC X 

FERRIC SODIUM 
SULFATE NITRATE/ 

ARSENIC 
TRIOXIDE 

PUREX 
LAB 

325 lo/HC 

FERRO.JS STRONG 
AMMONIUM ACIDS 
SULFATE 

TABLE 2 
INCOMPATIBLE COMBINATIONS BY FACILITY 

AMMONIA/ 
SILVER 
NITRATE 

STRONG 
BASES 

AMMONIA/ NITRIC ACID/ HYDROGEN NITRIC 
SILVER SILVER PEROXIDE ACID 
NITRATE 

X X 

X X X 

X X 

X X X 

STRONG 
OXIDIZING 
AGENTS 

WHC-SD-W026-Tl-001 
REV. 0 
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PERCHLORIC PLATINUM POTASSIUM 
ACID 

X 

X 

X X 



COMPOUND FACILITY INCOMPATA· 
BILITIES 

PFP LAB X 

325 AL X 

FERROUS OXIDIZING 
SULFATE AGENTS 

222 S X 

T·PLANT X 

FORMADEH STRONG 
YOE ACIDS 

PUREX X 

GALLIUM STRONG 
ACIDS 

PFP X 

GALLIUM STRONG 
OXIDE OXIDIZING 

AGENTS 

PFP X 

GLYCEROL HYDROGEN 
PEROXIDE 

327 X 

GOLD HYDROGEN 
PEROXIDE 

327 X 

HYDRAZIN AMMONIUM 
E NITRATE 

PUREX X 

222 S 

PFP 

N· 
REACTOR 

PFP LAB 

325 AL )( 

325 \JHC 

325 PNL 

HYDRAZIN CHROMATE 
E SALTS 

PUREX 

222 S 

PFP 

N· 
REACTOR 

TABLE 2 
INCOMPATIBLE COMBINATIONS BY FACILITY 

X 

X 

CARBONATE SILVER SALTS POTASSIUM LEAD 
s JOOIDE ACETATE 

STRONG OXIDIZING ISOCYANAT ANHYDRIDES 
BASES AGENTS ES 

X X X 

STRONG HALOGENS STRONG 
OXIDIZING BASES 
AGENTS 

X X 

NITRIC POTASSIUM OTHER STRONG 
ACID PERMANGAMATE STRONG BASES 

OXIDIZING 
AGENTS 

X X X X 

HALOGENS AMMONIA 

HYDROGEN NITRIC ACID POTASSIUM SODIUM 
PEROXIDE 01 - NITRATE 

CHROMATE 

X X 

X 

X )( )( 

)( 

)( X X )( 

)( X 

)( X )( )( 

)( )( X 

RAGS POTASSIUM SJ LVER CADMIUM 
Pfl!MANGAMATE COMPOUNDS NITRATE 

)( )( )( 

)( X 

)( )( 

X X 

WHC-SD-W026-Tl-001 
REV. 0 
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RUSTY IRON \JOOO DIRT 

X X 

X X 

X X 

X X 

X X 

)( )( 

)( X 

X X 

MERCURIC STAINLESS 
NITRATE STEEL 

~ 

-

. 

X 

X 

X 

X 

X 

X 

X 

X 



COMPOUND FACILITY INCOMPATA· 
BILITIES 

PFP LAB 

325 AL 

325 IJHC X 

325 PNL 

HYDROBRO AMMONIA 
MIC ACID 

PUREX X 
LAB 

PFP LAB X 

HYDRO· ALUMINUM 
CHLORIC 
ACID 

PUREX 
LAB 

222 S 

PFP 

PFP LAB 

325 AL 

325 IJHC X 

325 PNL 

HYDRO· POTASSIUM 
FLUORIC PERMAN GAMA 
ACID TE 

T PLANT X 

PFP X 

325 Al X 

325 PNL X 

327 X 

HYDROGEN RUST 
PEROXIDE 

PUREX X 
LAB 

T PLANT X 

PFP X 

PFP LAB X 

325 AL X 

327 X 

HYDROIOO PERCHLORIC 
IC ACID ACID 

PFP LAB 

325 AL X 

TABLE 2 
INCOMPATIBLE COMBINATIONS BY FACILITY 

X X X 

X X X 

X X X 

X X X 

METALS OXIDANTS BASES 

X X X 

X X X 

SILICON POTASSIUM SULFURIC PHOSPHORUS 
DIOXIDE PERMAN GAMA TE ACID PENTOXIDE 

X X X 

X X 

X X 

X X 

X X X 

X X 

- -· · -
! 

SIL VER OXIDANTS N !TR IC 
OXIDE ACID 

X X 

X X 

X X 

)( X X 

X X 

X )( 

NITRIC MAGNESIUM 
ACID 

X 

)( 

WHC-SO-W026-Tl-001 
REV. 0 
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METAL 
HYDROXIDES 

! 



COMPOUND FACILITY INCOHPATA· 
BILITIES 

HYDROXYL SODIUM 
·AMINE HYDROXIDE 
HYDRO· 
CHLORIDE 

PUREX X 
LAB 

222 S X 

PFP X 

PFP LAB X 

325 AL X 

HYDROXYL SEE 
- REACTION 
AMINE S \II TH 
NITRATE OXIDANTS 

HYDROXY· NO 
QUI NOLIN INFORMATIO 
E N 

222 S 

IODINE AMMONIA 

PFP 

325 AL 

325 IIHC X 

I SOAMYL OXIDIZING 
ACETATE AGENTS 

327 X 

ISOPROPY OXIDIZING 
L AGENTS 
ALCOHOL 

PUREX X 
LAB 

325 AL X 

325 IIHC X 

KEROSENE STRONG 
OXIDIZING 
AGENTS 

325 AL X 

327 X 

T·PLANT X 

LANTHANU OXIDIZING 
M AGENTS 
FLUORIDE 

PUREX X 
LAB 

LANTHANU NO 
H INFORMATIO 
CHLORIDE N 

TABLE 2 
INCOMPATIBLE COMBINATIONS BY FACILITY 

ALUMINUM ACTIVE 
METALS 

X 

X 

X X 

STRONG 
ACIDS 

X 

ACIDS IODINE ALUMINUM 

X 

X X 

X X X 

BASES ACIDS AMINES 

X X 

X X 

X X 

ACIDS 

X 

WHC-SD-W026-TI-001 
REV. 0 
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COMPOUND FACILITY INCOMPATA· 
BILITIES 

PUREX 
LAB 

LANTHANU NO 
M INFORMATIO 
HYDROXID N 
E 

PUREX 
LAB 

LANTHANU REDUCING 
M AGENTS 
NITRATE 

PUREX X 
LAB 

T· PLANT X 

- 325 PNL X 

325 \JHC X 

LEAD POTASSIUM 
NITRATE ACETATE 

222 S 

325 \JHC 

LITHIUM NITRIC 
ACID 

327 X 

MAGNESIU ALUMINUM 
M PO\.IOER/\JAT 
NITRATE ER 

325 \JHC X 

MAGNESIU OXIDIZING 
M OXIDE AGENTS 

PFP X 

325 AL X 

MERCURY IOOIWE 

325 AL X 

325 PNL 

MERCURIC HYDRAZINE 
NITRATE 

PUREX X 

PFP X 

325 Al X 

325 \JHC X 

325 PNL X 

327 

MERCURIC STRONG 
THIOCYAN OXIDIZING 
ATE AGENTS 

TABLE 2 
INCOMPATIBLE COMBINATIONS BY FACILITY 

OXIDIZING 
AGENTS 

X 

X 

X 

X 

CARBON 

X 

X 

SOOIUM SODIUM SULFUR 
CARBONATE CHLORIDE DIOXIDE 

TIN CYANIDES THIO· ISO· 
CHLORIDE CYANATES THIO· 

CYANATES 

STRONG AMMONIA NITRATES SULFURIC 
OXIDANTS ACID 

X X X X 

X X X 

STRONG REOUC I NG 
BASES AGENTS 

. 
X X 

X X 

X X 

X X 

X X 

X X 

WHC-SD-W026-Tl-001 
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C'.J 
:;p.~· 
~ -
c:::J 

t, 

o:l 
::r 
Nj --l 
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COMPOUND 

METHANOL 

METHYL 
ETHYL 
KETONE 

METHYL 
ISOBUTYL 
KETONE 

METHYL 
LACTIC 
ACID 

HOLYBDEN 
UH 

MORPHOLI 
NE 

NAPTHYL · 
AMINE 

NICKEL 

NICKEL 
NITRATE 

NICKEL 
SULFATE 

FACILITY INCOHPATA· 
BILITIES 

222 S X 

CARBON 
TETRA· 
CHLORIDE 

PFP LAB X 

325 AL X 

325 \IHC 

325 PNL 

327 X 

OXIDIZING 
AGENTS 

222 S X 

327 X 

OXIDIZING 
AGENTS 

222 S X 

NO 
INFORMAT 
ION 

STRONG 
OXIDIZING 
AGENTS 

PFP X 

324 CE X 

325 \IHC X 

327 )( 

ACIDS 

N· X 
REACTOR 

ACIDS 

PFP LAB X 

ACIDS 

327 X 

ORGANIC 
MATERIAL 

324 CE X 

STRONG 
OXIDIZING 
AGENTS 

TANK X 
FARMS 

TABLE 2 
INCOMPATIBLE COMBINATIONS BY FACILITY 

ALUMINUM HYDROGEN OXIDIZING REDUCING 
PEROXIDE AGENTS AGENTS 

X X X 

X X X 

X X X 

X X 

X X X X 

STRONG HYDROGEN 
REDUCING PEROXIDE/ 
AGENTS NITRIC ACID 

X X 

X X 

REDUCING STRONG BASES 
AGENTS 

X X 

NITRIC SULFURIC 
ACID ACIDS 

X 

X 

X )( 

)( )( 

OXIDIZING 
AGENTS 

)( 

OXIDIZING 
AGENTS 

X 

OXIDIZING 
AGENTS 

X 

WHC-SD-W026-TI-001 
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N"")_ 

~ -c:::t 
• o:J 

::::r -[',C"") -...! 
0-.. 

COMPOUND 

NITRILO-
TRIACETI 
C ACID 

NITRIC 
ACID 

NITROUS 
ACID 

NORMAL 
PARAFFIN 
HYDRO-
CARBONS 

o-
PHENATHR 
O-LI NE 

OXALI C 
ACID 

PENTA-
SOOIUM 
DI -
ETHYLENE 
TRIAMINE 
PEN TA-
ACETATE 
<DPTA) 

PER -
CH LOR IC 
ACID 

FACILITY INCOHPATA-
BILITIES 

OX IDIZING 
AGENTS 

325 PNL X 

SEE 
OTHER 
REACTION 
s 

ORGANIC 
MATERIAL 

325 IJHC X 

STRONG 
OX IDIZING 
AGENTS 

PUREX X 

222 s X 

325 IJHC X 

325 PNL X 

STRONG 
OX IDIZERS 

222 S X 

SILVER 

PUREX 

T-PLANT 

PFP 

N 
REACTOR 

TANK 
FARMS 

324 CE 

325 AL 

327 X 

OX IDIZING 
AGENTS 

TANK X 
FARMS 

325 PNL X 

ALCOHOLS 

TABLE 2 
INCOMPATIBLE COMBINATIONS BY FACILITY 

STRONG 
BASES 

X 

BASES AMINES 

X 

X X 

X 

X 

STRONG 
ACIDS 

X 

UREA BASES ACID ALKALAI 
CHLORIDES METALS 

X 

X 

X X 

X 

X 

X 

X X 

X 

BASES COPPER COPPER NICKEL 
ALLOYS 

X 

X 

CARBO - CELLULOSE CLAY LEAD 
NACEOUS OXIDE/ 
MATERIAL GLYCERINE 
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COMPOUND FACILITY INCOHPATA· 
BILITIES 

PUREX 

325 AL 

PHOS· STRONG 
PHORIC BASES 
ACID 

PUREX X 

T·PLANT X 

N X 
REACTOR 

PFP X 

324 CE X 

325 AL X 

325 \IHC X 

PHOS· HYDRO· 
PHORUS FLUORIC 
PENT· ACID 
OXIDE 

PUREX 

325 \IHC 

PLATINUM STRONG 
OXIDIZING 
AGENTS 

325 PNL X 

327 X 

POTAS· OXIDIZING 
SIUM AGENTS 
ACETATE 

PFP LAB X 

POTAS· STRONG 
SIUM OXIDIZING 
Bl· AGENTS 
CARBO· 
NATE 

325 \IHC X 

POTAS· OXIDIZING 
SIUM AGENTS 
CARBO· 
NATE 

PFP X 

325 \IHC X 

POTAS· HYDRAZINE 
SIUH 
DI· 
CHROMATE 

PFP LAB )( 

324 CE 

325 \IHC X 

TABLE 2 
INCOMPATIBLE COMBINATIONS BY FACILITY 

X X 

FINELY 
PO\.IOERED 
METALS 

X 

X 

X 

X 

X 

X 

OXIDES CALCIUM WATER REDUCING 
MATERIALS 

X X 

X X 

STRONG 
ACIDS 

X 

ACIDS 

X 

X 

IRON 

X 
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COHPOOND 

POTAS· 
SIUM 
FLUORIDE 

POTAS· 
SIUM 
HYDROX· 
IDE 

POTAS-
SIUM 
IODATE 

POTAS· 
SIUM 
OXALATE 

POTAS -
SIUM 
OXIDE 

POTAS· 
SIUM 
PERMAN · 
GAMATE 

FACILITY 

PUREX 

222 S 

T·PLANT 

PUREX 

T·PLANT 

325 AL 

327 

PFP LAB 

325 AL 

PUREX 
LAB 

222 S 

327 

PUREX 

PUREX 
LAB 

222 S 

T·PLANT 

PFP 

N 
REACTOR 

PFP LAB 

TANK 
FARMS 

324 CE 

325 AL 

INCOHPATA· 
BILITIES 

STRONG 
ACIDS 

X 

X 

X 

ALUMINUM 

X 

X 

ALUMINUM 

OXIDIZING 
AGENTS 

X 

X 

NO INFO. 

ACETIC 
ACID 

X 

TABLE 2 
INCOMPATIBLE COMBINATIONS BY FACILITY 

ORGANIC ACID ACID MAGNESIUM 
MATERIALS CHLORIDES ANHY· 

DRIDES 

X X X 

X X 

X X X 

X X 

GLYCERINE AMMONIUM GLYCEROL \/000 
NITRATE 

X X 

X 

X 

X X 

X 

X 

X 

X 

X 

X X 
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COHPOUND FACILITY INCOHPATA· 
BILITIES 

325 \IHC X 

325 PNL 

327 

S· STRONG 
DI PHENYL OXIDIZING 
CARBA· AGENTS 
ZIDE 

222 s X 

SILICON STRONG 
ACIDS 

PUREX X 

T·PLANT X 

SILVER STRONG 
ACIDS 

327 X 

SILVER AMMONIA 
NITRATE 

PUREX 

PUREX 
LAB 

324 CE 

325 AL X 

325 IIHC X 

SILVER HYDROGEN 
OXIDE SULFIDE 

PFP 

SOOIUM ACIDS 
BISMU· 
THATE 

T·PLANT X 

SOOIUM STRONG 
Bl· BASES 
SULFATE 

PUREX X 
LAB 

T· PLANT X 

PFP X 

PFP LAB X 

TANK X 
FARMS 

325 IIHC X 

SOOIUH STRONG 
BROHATE REDUCING 

AGENTS 

PUREX X 

TABLE 2 
INCOMPATIBLE COMBINATIONS BY FACILITY 

X 

X X 

X 

STRONG 
BASES 

X 

ETHANOL ORGANICS CHARCOAL 

X 

X 

X X 

X X 

OXIDIZERS 

X 

STRONG 
OXIDIZING 
AGENTS 

X 

X 

X 

X 

X 

X 

FINELY ALCOHOLS STRONG ORGANIC 
PCM>ERED ACIDS MATTER 
METALS 

X X X 
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COMPOOND 

SODIUM 
CARBO· 
NATE 

SOOIUM 
DI· 
CHROMATE 

SOOIUM 
FERRO· 
CYANIDE 

SOOIUM 
FLUORIDE 

FACILITY 

PUREX 

PUREX 
LAB 

T·PLANT 

PFP 

TANK 
FARMS 

324 CE 

325 AL 

325 WHC 

222 S 

T·PLANT 

325 WHC 

325 PNL 

TANK 
FARMS 

PUREX 

PUREX 
LAB 

222 S 

T·PLANT 

PFP 

N 
REACTOR 

PFP LAB 

TANK 
FARMS 

324 CE 

325 PN L 

325 AL 

325 WHC 

327 

340 

INCOMPATA· 
BILITIES 

STRONG 
ACIDS 

X 

X 

X 

X 

X 

X 

X 

X 

STRONG 
REDUCING 
AGENTS 

X 

X 

X 

X 

NONE 
SPECIFIC 

STRONG 
ACIDS 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

TABLE 2 
INCOMPATIBLE COMBINATIONS BY FACILITY 

ALUMINUM 

X 

X 

X 

X 

ALCOHOLS 

X 

X 

. 
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COMPOUND FACILITY INCOHPATA· 
BILITIES 

SODIUM STRONG 
HYPO· ACIDS 
CHLORITE 

325 \IHC X 

SOOIUM STRONG 
IOOIDE ACIDS 

325 \IHC X 

SODIUM STRONG 
NITRATE REDUCING 

AGENTS 

PUREX X 

PUREX X 
LAB 

T·PLANT 

PFP X 

PFP LAB X 

TANK X 
FARMS 

324 CE X 

325 \IHC X 

325 PNL X 

SODIUM STRONG 
NITRITE REDUCING 

AGENTS 

PUREX X 

222 S X 

T·PLANT X 

N 
REACTOR 

PFP LAB X 

TANK X 
FARMS 

324 CE 

325 \IHC X 

325 PNL X 

SODIUM STRONG 
OXALATE OXIDIZING 

AGENTS 

PFP LAB X 

325 \IHC X 

SODIUM STRONG 
PHOS· ACIDS 
PHATE 

324 CE X 

TABLE 2 
INCOMPATIBLE COMBINATIONS BY FACILITY 

AMINES AMMONIA 

FINELY STRONG ACIDS ALUMINUM/ SODIUM 
PO\IDERED OXIDANT (FORMS 
METALS EXPLOSIVE) 

X X X 

X X 

X X 

X X X 

X 

X 

X 

X X 

X X X 

f I NH Y STRONG ACIDS 
PO\IDERED 
METALS 

X X 

X X 

X X 

X 

X X 

X X 

X X 

X 

X 
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HEATING METAL 
SODIUM CYANIDES 
PHOSPHINATE HEATING 

EXP 



COHPOOND FACILITY INCOHPATA· 
BILITIES 

325 IJHC X 

325 PNL X 

327 X 

SOOIUM NO INFO. 
SILICATE 

325 IJHC 

SOOIUM STRONG 
SULFATE ACIDS 

325 IJHC X 

325 PNL X 

SOOIUH ACIDS 
SULFIDE 

TANK X - FARMS - SOOIUM STRONG 
-E TARTRATE OXIDIZING 

AGENTS 

PFP LAB X 

SOOIUM STRONG 
THIO· ACIDS 
SULFATE 

PUREX X 

T·PLANT X 

STRON· STRONG 
TIUM REDUCING 
NITRATE AGENTS 

324 CE 

325 AL X 

325 IJHC X 

325 PNL X 

SUGAR STRONG 
OXIDIZING 
AGENTS 

PUREX X 

325 IJHC X 

SULFAMIC STRONG 
ACID OXIDIZING 

AGENTS 

PUREX X 

PFP X 

PFP LAB X 

324 CE X 

SULFONIC ACIDS 
ACID 
(CHLORO) 

PFP LAB X 

TABLE 2 
INCOMPATIBLE COMBINATIONS BY FACILITY 

ALUMINUM MAGNESIUM 

X 

OXIDIZING ALUMINUM COPPER ZINC 
AGENTS 

X 

STRONG 
OXIDIZING 
AGENTS 

X 

X 

STRONG ALUMINUM TIN PHOS· 
ACIDS POIJOER/IJATER CHLORIDE PHINATES 

X 

X 

X X 

X 

STRONG 
BASES 

X 

X 

X 

X 

BASES ALCOHOLS METALS AMINES 

X X X X 

WHC-SD-W026-Tl-001 
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ORGANIC CYANIDES THIO· 
MATERIALS CYANATES 

X 

X 

X 

X 

PO\.IOERED IJATER 
METALS 



COMPOUND FACILITY INCOHPATA-
BILITIES 

SULFURIC BASES 
ACID 

PUREX X 

PUREX X 
LAB 

222 S X 

T-PLANT X 

PFP LAB X 

325 AL X 

325 lolHC 

325 PNL 

327 

TARTARIC NO INFO. 
ACID 

PUREX 

TANK 
FARMS 

TANTALUM OXYGEN 

327 X 

TETRA- STONG 
SOOIUH OXIDIZING 
ETHYLENE AGENTS 
DIAMINE 
TETRA 
ACETATE 
(EDTA) 

325 AL X 

325 l,IHC X 

325 PNL )( 

TETRA- STRONG 
8Rc»10- BASES 
ETHANE 

222 S X 

TETRAPHE NO 
NYL INFORKATIO 
BORON N 

222 s 

THENOYL- STRONG 
TR I FLUOR OXIDIZING 
0- AGENTS 
ACETONE 

PUREX X 

PFP LAB X 

325 AL X 

222 s )( 

TABLE 2 
INCOMPATIBLE COMBINATIONS BY FACILITY 

HALIDES METALS WATER 

X X X 

X X X 

X X X 

X X X 

X X X 

X X X 

HALOGENS STRONG BASES HYDROGEN 
FLUOR IDE 

X X 

STRONG COPPER NICKEL 
BASES 

X 

)( 

)( 

STRONG KAGHESIUH 
OXIDIZIHG 
AGEHTS 

)( 
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COMPOUND FACILITY 

THY· 
MOL· 
PTHALEIN 

PFP LAB 

TITANIUM 
CHLORIDE 

222 s 

TOLUENE 

PFP LAB 

327 

TRIBUTYL 
PHOS-
PHATE 

PFP LAB 

325 Al 

325 IIHC 

325 PNL 

222 S 

PUREX 

PFP 

TRI-
CHLORO· 
ETHANE 

T·PLANT 

325 Al 

327 

PUREX 

TRl·N· 
DOOE-
CYLAMINE 

T·PLANT 

325 Al 

327 

PUREX 

TRl·ISO· 
OCTYLA· 
MINE 

PFP LAB 

222 s 

TRl·N-
OCTYLA· 
MINE 

325 AL 

INCOHPATA· 
BILITIES 

STRONG 
OXIDIZING 
AGENTS 

X 

STRONG 
OXIDIZING 
AGENTS 

X 

OXIDIZING 
AGENTS 

X 

X 

STRONG 
OXIDIZING 
AGENTS 

X 

X 

X 

X 

X 

X 

X 

STRONG 
OXIDIZING 
AGENTS 

X 

X 

X 

X 

STRONG 
OXIDIZING 
AGENTS 

X 

X 

X 

X 

STRONG 
OXIDIZING 
AGENTS 

X 

X 

ACIDS 

X 

TABLE 2 
INCOMPATIBLE COMBINATIONS BY FACILITY 

STRONG 
BASES 

X 

X 

X 

X 

X 

X 

X 

ALUMINUM MAGNESIUM ZINC STRONG 
BASES 

ACID ACID OXIDIZING 
CHLORIDES ANHYORIDES AGENTS 

X X X 
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COMPOUND FACILITY 

222 s 

TRIS 
(HYDROXY 
-METHYL) 

AMINO 
METHANE 

PFP LAB 

TRI-
SOOIUH 
HYDROXY-
ETHYL 
ETHYLENE 
-
DAMINE 
TRIA· - CETATE 
(HEDTA) 

325 PNL 

UREA 

325 IIHC 

VANADIUM 

325 IIHC 

VANADIUM 
PENTOX· 
IDE 

325 AL 

XYLENE 

222 s 

PFP LAB 

325 AL 

327 

YTTRIUM 
NITRATE 

325 PN L 

ZINC 
AMALGAM 

222 S 

ZINC 
NITRATE 

325 IIHC 

325 PNL 

ZIRCO-
NIUH 

PUREX 

INCOHPATA-
BILITIES 

X 

BASES 

X 

STRONG 
OXIDIZING 
AGENTS 

X 

OXIDIZING 
AGENTS 

X 

STRONG 
ACIDS 

X 

CALCIUM/ 
SULFUR/ 
IIATER 

OXIDIZERS 

X 

X 

X 

X 

OXIDIZERS 

X 

STRONG 
REDUCING 
AGENTS 

X 

X 

HYDROGEN 
FLUORIDE 

TABLE 2 
INCOMPATIBLE COMBINATIONS BY FACILITY 

X X X 

OXIDIZING 
AGENTS 

X 

STRONG 
OXIDIZING 
AGENTS 

X 

ALUMINUM/ TIN CHLORIDE CYANIDES THIO-
IIATER CY ANA TES 

X 

PHOS· 
PHORIC 
ACID 

WHC-SD-W026-Tl-001 
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COMPOUND FACILITY INCOMPATA· 
BILITIES 

325 IIHC 

327 X 

ZIRCONYL STRONG 
NITRATE REDUCING 

AGENTS 

T·PLANT 

325 AL X 

ZIRCONYL NO INFO. 
PHOS· 
PHATE 

PUREX 

TABLE 2 
INCOMPATIBLE COMBINATIONS BY FACILITY 

X 

STRONG ALUMINUM TIN PHOSPHI · 
ACIDS POIIDER/IIATER CHLORIDE NATES 

X 

X 
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CYANIDES THIOCYA · ISOTHI -
NATES CYANATES 



No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 
13 

14 

15 

16 

17 

TABLE 3 
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CONSEQUENCES OF POTENTIAL CHEMICAL MIXTURES 

Compound Compound Consequences of 
Reaction 

ACETIC ACID NITRIC AC ID HEAT; OFFGAS 

ACETIC ACID HYDROGEN PEROXIDE EXPLODES WHEN HEATED 

ACETIC ACID POTASSIUM EXPLODES WHEN HEATED 
PERMANGAMATE 

ACETIC ACID SODIUM HYDROXIDE HEAT, OFFGAS 

ACETIC ACID CHROMIC ACID HEAT, OFFGAS 

ACETONE CHROMIC AC ID HEAT, OFFGAS 

ACETONE HYDROGEN PEROXIDE EXPLODES WHEN HEATED 

ACETONE NITRIC EXPLODES 
ACID/SULFURIC ACID 

ALIZARIN YELLOW OXIDIZING MATERIALS HEAT I POTENTIAL FIRE 

ALUMINUM RUST FORMS EXPLOSIVE 
MATERIAL (THERMITE 
REACTION) 

ALUMINUM CARBON EXPLODES 
TETRACHLORIDE 

ALUMINUM AMMONIUM NITRATE EXPLOSIVE MATERIAL 
ALUMINUM SODIUM HYDROXIDE FORMS HYDROGEN 
ALUMINUM AMMONIUM SULFATE OFFGAS 

ALUMINUM NITRATE ALUMINUM/ REACTS OVER TIME TO 
NONAHYDRATE WATER FORM EXPLOSIVE 
ALUMINUM NITRATE NITRIC ACID OFFGAS 
NONAHYDRATE 

AMMONIA CHROMIC ACID HEAT, INCANDESCENCE 



18 

19 
20 

21 

22 

23 

24 

25 

26 
27 
28 

29 

30 
31 

32 
33 

34 

35 

36 

TABLE 3 

WHC-SD-W026-TI-007 
REV. 0 

PAGE E.32 OF E.72 

CONSEQUENCES OF POTENTIAL CHEMICAL MIXTURES 

AMMONIA SILVER NITRATE FORMS SENSITIVE 
COMPOUNDS 

AMMONIA NITRIC ACID IGNITES 

AMMONIUM BISULFATE OXIDIZING AGENTS EXOTHERMIC REACTION 

AMMONIUM FLUORIDE ACIDS EXOTHERMIC REACTION 

AMMONIUM FLUORIDE GLASS EXOTHERMIC REACTION 
AMMONIUM HYDROXIDE HYDROCHLORIC ACID EXOTHERMIC REACTION 

AMMONIUM HYDROXIDE HYDROFLUORIC ACID EXOTHERMIC REACTION 

AMMONIUM HYDROXIDE SULFURIC ACID EXOTHERMIC REACTION 

AMMONIUM HYDROXIDE SILVER NITRATE EXOTHERMIC REACTION 
AMMONIUM HYDROXIDE SILVER OXIDE EXOTHERMIC REACTION 
AMMONIUM NITRATE ORGANIC MATERIALS EXPLODES UNDER 

CONDITIONS OF HEATING 
AND CONFINEMENT 

AMMONIUM NITRATE POTASSIUM CAN EXPLODE 
PERMANGAMATE 

AMMONIUM NITRATE IRON EXOTHERMIC REACTION 
AMMONIUM NITRATE LEAD EXOTHERMIC REACTION 
AMMONIUM NITRATE SUGAR EXOTHERMIC REACTION 
AMMONIUM OXALATE STRONG OXIDIZING EXOTHERMIC REACTION 

AGENTS 

AMMONIUM OXALATE STRONG AC IDS EXOTHERMIC REACTION 

AMMONIUM FLUOSILICATE STRONG OXIDIZING EXOTHERMIC REACTION 
AGENTS 

AMMON IUM FLUOSILICATE STRONG ACIDS EXOTHERMIC REACTION 



37 

38 

39 

· 40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

TABLE 3 
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CONSEQUENCES OF POTENTIAL CHEMICAL MIXTURES 

AMMONIUM SULFITE STRONG OXIDIZING HEAT, OFFGAS 
AGENTS 

AMMONIUM SULFITE STRONG ACIDS HEAT, Off GAS 

BARIUM NITRATE ORGANIC MATERIALS POTENTIAL FIRE, 
EXPLOSION 

BENZENE NITRIC ACID EXPLODES 

BERYLLIUM CARBON FLASHES AND SPARKS 
TETRACHLORIDE 

BERYLLIUM ACIDS HEAT, OFFGAS 

BERYLLIUM CAUSTICS HEAT, OFFGAS 

BERYLLIUM OXIDIZERS HEAT, OFFGAS 

BORON CARBIDE OXIDIZING AGENTS HEAT, OFFGAS 

BROMOCRESOL PURPLE OXIDIZING AGENTS HEAT, OFFGAS 

BROMONAPHTHALENE OXIDIZING AGENTS HEAT, OFFGAS 

BUTANOL ALUMINUM VIGOROUS REACTION 
BUTANOL ACID ANHYDRIDES FIRE 
BUTANOL REDUCING AGENTS HEAT, OFFGAS 

CADMIUM NITRATE REDUCING AGENTS HEAT, OFFGAS 
CADMIUM NITRATE ORGANIC MATERIALS FIRE, POTENTIAL 

EXPLOSION 
CALCIUM SODIUM HYDROXIDE HEAT, OFFGAS 

CALCIUM SODIUM CARBONATE OFFGAS 

CALCIUM POTASSIUM CARBONATE HYDROGEN GAS PRODUCED 
CALCIUM WATER EXPLOSION 
CALCIUM ACIDS OFFGAS 
CALCAIUM CARBONATE STRONG OXIDIZERS OFFGAS 



59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 
76 
77 

78 

79 

80 

81 

TABLE 3 
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CONSEQUENCES OF POTENTIAL CHEMICAL MIXTURES 

CALCIUM CARBONATE ACIDS VIGOROUS REACTION 

CALCIUM CHLORIDE AMMONIUM NITRATE HEAT, OFFGAS 

CALCIUM CHLORIDE WATER CAN EXPLODE WHEN 
HEATED 

CARBON TETRACHLORIDE LITHIUM HEAT, OFFGAS 

CERIC AMMONIUM NITRATE REDUCING AGENTS HEAT, OFFGAS 

CERIC AMMONIUM NITRATE POWDERED METALS HEAT. OFFGAS 

CERIC SULFATE OXIDIZING AGENTS HEAT, OFFGAS 

CESIUM REDUCING AGENTS HEAT 

CESIUM ALCOHOLS FIRE 

CESIUM ORGANICS FIRE 

CESIUM WATER FIRE 
CESIUM ALUMINUM LIBERATES HYDROGEN, 

IGNITES 

CESIUM AIR FIRE 

CHROM IC ACID ORGANICS FIRE 

CHROM IC AC ID METALS EXPLOSION 

CHROM IC AC ID ETHYL ALCOHOL IGNITED 

CITRIC ACID OXIDIZING AGENTS FIRE 
CITRIC ACID REDUCING AGENTS HEAT 
CITRIC ACID BASES HEAT 

COPPER NITRATE REDUCING AGENTS OFFGAS 

COPPER NITRATE ORGANICS FIRE, POTENTIAL 
EXPLOSION UNDER RIGHT 
CONDITIONS 

COPPER NITRATE MOISTURE HEAT 

DIATOMACEOUS EARTH HYDROCHLORIC ACID HEAT 



82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

100 

101 

102 

TABLE 3 
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CONSEQUENCES OF POTENTIAL CHEMICAL MIXTURES 

DIBUTYL BUTYL STRONG OXIDIZING FIRE 
PHOSPHONATE AGENTS 

DI BUTYL BUTYL STRONG BASES HEAT, OFFGAS 
PHOSPHONATE 

DIBUTYL PHOSPHATE STRONG OXIDIZING FIRE 
AGENTS 

DODECANE OXIDIZING AGENTS FIRE 

ETHANOL AMMONIA EXPLODES 

ETHANOL AMMONIA/ SILVER FORMS EXPLOSIVE 
NITRATE MIXTURE 

ETHANOL NITRIC ACID/SILVER EXPLODES 

ETHANOL HYDROGEN PEROXIDE EXPLODES 

ETHANOL NITRIC ACID DECOMPOSES VIOLENTLY 

ETHANOL PERCHLORIC AC ID EXPLODES 

ETHANOL PLATINUM HEAT 
FERRIC AMMONIUM SULFATE STRONG AC IDS OFFGAS, HEAT 
FERRIC NITRATE STRONG OXIDIZING OFFGAS 

AGENTS 

FERROUS AMMONIUM STRONG ACIDS OFFGAS, HEAT 
SULFATE 

FERROUS SULFATE OXIDIZING AGENTS OFFGAS, HEAT 

FORMALDEHYDE STRONG ACIDS OFFGAS, HEAT 

FORMALDEHYDE STRONG BASES OFFGAS, HEAT 
FORMALDEHYDE OXIDIZING AGENTS EXPLODES 
FORMALDEHYDE AC ID ANHYDR IDES OFFGAS, HEAT 
GALLIUM STRONG ACIDS HEAT 
GALLIUM STRONG OXIDIZING HEAT 

AGENTS 



103 

104 

105 

106 

- 107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 

124 

TABLE 3 
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CONSEQUENCES OF POTENTIAL CHEMICAL MIXTURES 

GLYCEROL HYDROGEN PEROXIDE EXPLODES 

GLYCEROL NITRIC ACID FIRE 

GLYCEROL POTASSIUM EXPLODES 
PERMANGAMATE 

GLYCEROL OTHER STRONG EXPLODES 
OXIDIZING AGENTS 

GLYCEROL STRONG BASES OFFGAS 

GLYCEROL CHROMIC AC ID REACTS VIOLENTLY 

GALLIUM OX IDE STRONG OXIDIZING HEAT 
AGENTS 

GOLD HYDROGEN PEROXIDE EXPLODES 

HYDRAZINE AMMONIUM NITRATE EXPLODES 

HYDRAZINE HYDROGEN PEROXIDE IGNITES 

HYDRAZINE NITRIC AC ID IGNITES 

HYDRAZINE SODIUM NITRATE IGNITES 

HYDRAZINE RUSTY IRON, WOOD, IGNITES 
RAGS, OR DIRT 

HYDRAZINE CHROMATE SALTS EXPLODES 

HYDRAZINE POTASSIUM IGNITES 
PERMANGAMATE 

HYDRAZINE SILVER COMPOUNDS EXPLODES 
HYDROBROMIC ACID AMMONIA FIRE 

HYDROBROMIC ACID METALS FIRE 

HYDROBROMIC ACID OXIDANTS HEAT 

HYDRO BROM IC AC ID BASES HEAT 

HYDROCHLORIC ACID ALUMINUM REACTS VIOLENTLY 

HYDROCHLORIC ACID SILICON DIOXIDE HEAT 
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132 
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140 
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145 
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CONSEQUENCES OF POTENTIAL CHEMICAL MIXTURES 

HYDROCHLORIC ACID POTASSIUM EXPLODES 
PERMANGAMATE 

HYDROCHLORIC ACID SULFURIC ACID HEAT. OFFGAS 

HYDOCHLORIC ACID PHOSPHORUS VIGOROUS REACTION 
PENTOXIDE 

HYDROFLUORIC ACID POTASSIUM EXPLODES 
PERMANGAMATE 

HYDROFLUORIC ACID SODIUM HYDROXIDE HEAT. OFFGAS 

HYDROGEN PEROXIDE RUST OR IRON FIRE 

HYDROGEN PEROXIDE SILVER OXIDE REACTS VIOLENTLY 

HYDROGEN PEROXIDE OXIDANTS EXPLODES 

HYDROGEN PEROXIDE NITRIC ACID UNSTABLE 

HYDROIODIC ACID PERCHLORIC AC ID IGNITES 

HYDRO 100 IC AC ID NITRIC ACID IGNITES 

HYDROXY LAM I NE SODIUM HYDROXIDE DECOMPSES WHEN HEATED 
HYDROCHLORIDE 
IODINE AMMONIA EXPLODES 

IODINE ALUMINUM FIRE 
IODINE ACTIVE METALS IGNITES 

ISOAMYL ACETATE OXIDIZING AGENTS IGNITES 

ISOAHYL ACETATE STRONG ACIDS IGNITES 

ISOPROPYL ALCOHOL OXIDIZING AGENTS IGNITES 

ISOPROPYL ALCOHOL ACIDS IGNITES 

ISOPROPYL ALCOHOL IODINE HEAT 
KEROSENE STRONG OXIDIZING FIRE 

AGENTS 
KEROSENE BASES FIRE 

KEROSENE ACIDS HEAT, OFFGAS 
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CONSEQUENCES OF POTENTIAL CHEMICAL MIXTURES 

LANTHANUM FLUORIDE OXIDIZING AGENTS FIRE 
LANTHANUM FLUORIDE ACIDS OFFGAS 

LANTHANUM NITRATE REDUCING AGENTS OFFGAS 

LANTHANUM NITRATE OXIDIZING AGENTS HEAT 

LEAD NITRATE CARBON OFFGAS, HEAT 

LITHIUM NITRIC ACID SPARKS WHEN HEATED 
MAGNESIUM NITRATE ALUMINUM FIRE 

POWDER/WATER 

MANGESIUM OXIDE OXIDIZING AGENTS EXPLODES 
MERCURY IODINE OFFGAS 

MERCURY STRONG OXIDANTS INCOMPATIBLE 
MERCURY AMMONIA HEAT 

MERCURY NITRIC ACID EXPLODES 

MERCURIC NITRATE HYDRAZINE UNSTABLE MATERIAL 

MERCURIC NITRATE STRONG BASES HEAT, OFFGAS 
MERCURIC NITRATE REDUCING AGENTS HEAT. OFFGAS 

MERCURIC NITRATE ETHYL ALCOHOL FORMS EXPLOSIVE 
MIXTURE 

MERCURIC THIOCYANATE STRONG OXIDIZING OFFGAS 
AGENTS 

METHANOL CARBON REACTS VIOLENTLY 
TETRACHLORIDE 

METHANOL HYDROGEN PEROXIDE EXPLODES 

METHANOL OXIDIZING AGENTS FIRE 

METHANOL REDUCING AGENTS HEAT 

METHYL ETHYL KETONE OXIDIZING AGENTS FIRE 
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CONSEQUENCES OF POTENTIAL CHEMICAL MIXTURES 

METHYL ETHYL KETONE STRONG REDUCING HEAT 
AGENTS 

METHYL ETHYL KETONE HYDROGEN PEROXIDE/ EXPLODES WHEN HEATED 
NITRIC ACID 

METHYL ISOBUTYL KETONE OXIDIZING AGENTS FIRE 

METHYL ISOBUTYL KETONE REDUCING AGENTS HEAT, OFFGAS 

METHYL ISOBUTYL KETONE STRONG BASES HEAT, OFFGAS 

MOLYBDENUM STRONG OXIDIZING VIOLENT REACTION 
AGENTS 

MOLYBDENUM NITRIC ACID HEAT. OFFGAS 

MOLYBDENUM SULFURIC ACID HEAT. OFFGAS 

MORPHOLINE ACIDS OFFGAS 

MORPHOLINE OXIDIZING AGENTS FIRE 

NAPTHYLAMINE ACIDS FIRE 

NAPTHYLAMINE OXIDIZING AGENTS FIRE 
NICKEL ACIDS VIOLENT REACTION 

NICKEL OXIDIZING AGENTS VIOLENT REACTION 

NICKEL NITRATE ORGANIC MATERIAL EXPLOSION 

NICKEL SULFATE STRONG OXIDIZING OFFGAS 
AGENTS 

NIRILOTRIACETIC ACID OXIDIZING AGENTS OFFGAS 

NITROUS ACID ORGANIC MATERIAL EXPLODES 

NORMAL PARAFFIN STRONG OXIDIZING FIRE 
HYDROCARBONS AGENTS 

NORMAL PARAFFIN BASES HEATING 
HYDROCARBONS 

NORMAL PARAFFIN AMINES EXPLODES 
HYDROCARBONS 

0-PHENATHROLINE STRONG OXIDIZERS HEAT 
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CONSEQUENCES OF POTENTIAL CHEMICAL MIXTURES 

0-PHENATHROLINE STRONG AC IDS HEAT 

OXALIC ACID BASES HEAT, OFFGAS 

OXALIC ACID ACID CHLORIDES HEAT, OFFGAS 

OXALIC ACID SILVER EXPLODES ON HEATING 

PENTASODIUM DIETHYLENE OXIDIZING AGENTS FIRE 
TRIAMINE PENTA ACETATE 
(DPTA) 

PERCHLORIC ACID CARBONACEOUS EXPLODES 
MATERIAL 

PERCHLORIC ACID CELLULOSE EXPLODES 

PHOSPHORIC ACID STRONG BASES REACTS VIOLENTLY 

PHOSPHORIC ACID FINELY POWDERED FIRE 
METALS 

PHOSPHORUS PENTOXIDE WATER VIGOROUS REACTION 

PHOSPHORUS PENTOXIDE REDUCING MATERIALS VIGOROUS REACTION 

PLATINUM STRONG OXIDIZING HEAT 
AGENTS 

POTASSIUM ACETATE OXIDIZING AGENTS HEAT 

POTASSIUM BICARBONATE STRONG OXIDIZING OFFGAS 
AGENTS 

POTASSIUM BICARBONATE STRONG AC IDS OFFGAS 

POTASSIUM CARBONATE OXIDIZING AGENTS OFFGAS 

POTASSIUM CARBONATE ACIDS OFFGAS 

POTASSIUM DICHROMATE HYDRAZINE EXPLODES 

POTASSIUM DICHROMATE IRON EXPLODES 

POTASSIUM FLUORIDE STRONG ACIDS OFFGAS 

POTASSIUM HYDROXIDE ALUMINUM VIGOROUS REACTION 

POTASSIUM HYDROXIDE ORGANIC MATERIALS VIGOROUS REACTION 
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CONSEQUENCES OF POTENTIAL CHEMICAL MIXTURES 

POTASSIUM HYDROXIDE AC ID CHLORIDES OFFGAS 

POTASSIUM HYDROXIDE ACID ANHYDRIDES VIGOROUS REACTION 

POTASSIUM OXALATE OXIDIZING AGENTS HEAT 

POTASSIUM PERMANGAMATE WOOD FIRE 

S-DIPHENYL CARBAZIDE STRONG OXIDIZING FIRE 
AGENTS 

SILICON STRONG AC IDS HEAT 

SILVER STRONG AC IDS HEAT 

SILVER STRONG BASES HEAT 
POTASSIUM PERMANGAMATE SILVER EXPLODES 

SILVER NITRATE AMMONIA FIRE 
SILVER NITRATE ETHANOL FIRE 

SILVER NITRATE ORGANICS HEAT 

SILVER OXIDE OXIDIZERS OFFGAS 
SODIUM BISMUTHATE ACIDS OFFGAS 
SODIUM BISULFATE STRONG BASES OFFGAS 
SODIUM BISULFATE STRONG OXIDIZING OFFGAS 

AGENTS 

SODIUM BROMATE STRONG REDUCING OFFGAS 
AGENTS 

SODIUM BROMATE FINELY POWDERED SENSITIVE MATERIAL 
METALS 

SODIUM BROMATE STRONG ACIDS OFFGAS 
SODIUM BROMATE ORGANIC MATTER EXPLODES WHEN HEATED 
SODIUM CARBONATE STRONG AC IDS OFFGAS 
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CONSEQUENCES OF POTENTIAL CHEMICAL MIXTURES 

SODIUM CARBONATE ALUMINUM EXPLODES WHEN HEATED 

SODIUM DICHROMATE STRONG REDUCING EXPLODES 
AGENTS 

SODIUM DICHROMATE ALCOHOLS FIRE 

SODIUM FLUORIDE STRONG ACIDS OFFGAS 

SODIUM IODIDE STRONG AC IDS OFFGAS 

SODIUM HYPOCHLORITE STRONG ACIDS VIGOROUS REACTION 

SODIUM NITRATE STRONG REDUCING HEAT 
AGENTS 

SODIUM NITRATE FINELY POWDERED DECOMPOSES WHEN 
METALS HEATED 

SODIUM NITRATE STRONG AC IDS EXPLODES WHEN HEATED 

SODIUM NITRATE ALUMINUM/ HEAT, POTENTIAL 
OXIDANT EXPLOSION 

SODIUM NITRITE STRONG REDUCING EXPLOSION 
AGENTS 

SODIUM NITRITE FINELY POWDERED DECOMPOSES WHEN 
METALS HEATED 

SODIUM OXALATE STRONG OXIDIZING HEAT 
AGENTS 

SODIUM PHOSPHATE STRONG AC IDS HEAT, OFFGAS 

SODIUM SULFATE STRONG ACIDS EXPLODES WHEN HEATED 

SODIUM SULFATE ALUMINUM HEAT, OFFGAS 

SODIUM SULFIDE ACIDS HEAT , OFFGAS 

SODIUM SULFATE OXIDIZING AGENTS HEAT, OFFGAS 

SODIUM TARTRATE STRONG OXIDIZING HEAT, OFFGAS 
AGENTS 
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CONSEQUENCES OF POTENTIAL CHEMICAL MIXTURES 

SODIUM THIOSULFATE STRONG OXIDIZING OFFGAS 
AGENTS 

SODIUM THIOSULFATE STRONG ACIDS OFFGAS 

STRONTIUM NITRATE STRONG REDUCING MAY EXPLODE 
AGENTS 

STRONTIUM NITRATE STRONG ACIDS EXPLODES WHEN HEATED 

STRONTIUM NITRATE ALUMINUM EXPLODES WHEN HEATED 
POWDER/WATER 

SUGAR STRONG OXIDIZING EXPLODES WHEN HEATED 
AGENTS 

SULFAMIC ACID STRONG OXIDIZING OFFGAS 
AGENTS 

SULFAMIC ACID STRONG BASES OFFGAS 

SULFONIC ACID ACIDS OFFGAS 

SULFONIC ACID BASES OFFGAS 

SULFONIC ACID ALCOHOLS FIRE 

SULFONIC ACID METALS GENERATES HYDROGEN 

SULFONIC ACID AMINES OFFGAS 

SULFONIC ACID WATER VIOLENT REACTION 

SULFURIC AC ID BASES HEAT OFFGAS 

SULFURIC AC ID HALIDES VIOLENT REACTION 

SUFURIC ACID METALS HAZARDOUS WHEN HEATED 

SULFURIC ACID WATER HEAT 

TANTALUM STRONG BASES HEAT, OFFGAS 

TANTALUM HYDROGEN FLUORIDE OFFGAS 

TETRASODIUM ETHYLENE STRONG OXIDIZING OFFGAS 
DIAMINE TETRAACETATE AGENTS 
(EDTA) 
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CONSEQUENCES OF POTENTIAL CHEMICAL MIXTURES 

TETRASODIUM ETHYLENE STRONG BASES OFFGAS 
DIAMINE TETRAACETATE 
(EDTA) 

TETRABROMO- ETHANE STRONG BASES OFFGAS 

TETRABROMETHANE STRONG OXIDIZING OFFGAS 
AGENTS 

THENOYL TRIFLUROACETONE STRONG OXIDIZING OFFGAS 
AGENTS 

THYMOLPTHALEIN STRONG OXIDIZING OFFGAS 
AGENTS 

TITANIUM CHLORIDE STRONG OXIDIZING OFFGAS 
AGENTS 

TOLUENE OXIDIZING AGENTS EXPLODES WHEN HEATED 

TRIBUTYL PHOSPHATE STRONG OX IO I ZING EXPLODES WHEN HEATED 
AGENTS 

TRIBUTYL PHOSPHATE STRONG BASES DECOMPOSES 

TRICHLOROETHANE STRONG OX IO I ZING OFFGAS 
AGENTS 

TRI-N-DODECYLAMINE STRONG OXIDIZING OFFGAS 
AGENTS 

TRI - ISO-OCTYLAMINE STRONG OXIDIZING OFFGAS 
AGENTS 

TRI-N OCTYLAMENE ACIDS OFFGAS 

TRI-N-OCTYLAMENE ACID CHLORIDES OFFGAS 

TRI -N-OCTYLAMENE ACID ANHYDRIDES OFFGAS 

TRI-N-OCTYLAMENE OXIDIZING AGENTS OFFGAS 

TRIS (HYDR-OXYLMETHYL) BASES OFFGAS 
AMINO METHANE 
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CONSEQUENCES OF POTENTIAL CHEMICAL MIXTURES 

TRIS {HYDR-OXYLMETHYL} OXIDIZING AGENTS OFFGAS 
AMINO METHANE BASES 

TRISODIUM HYDROXYETHYL- STRONG OXIDIZING FIRE 
ETHYLENE DIAMINE AGENTS 
TRIACETATE (HEDTA) 

UREA OXIDIZING AGENTS EXPLODES WHEN HEATED 

VANADIUM STRONG ACIDS HEAT 

VANADIUM STRONG OXIDIZING HEAT 
AGENTS 

XYLENE OXIDIZERS FIRE, OFFGAS 
YTTRIUM NITRATE OXIDIZERS HEAT, POTENTIAL 

EXPLOSION 

ZINC NITRATE STRONG REDUCING HEAT 
AGENTS 

ZINC NITRATE ALUMINUM/ WATER EXPLODES 
ZIRCONIUM HYDROGEN FLUORIDE 

ZIRCONIUM PHOSPHORIC ACID 
ZIRCONYL NITRATE STRONG AC IDS 

ZIRCONYL NITRATE ALUMINUM 
POWDER/WATER 



,~ -
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No. c~ Prob/ 
Drun 

1 ACETIC ACID 0.01 

2 ACETIC ACID 0.01 

3 ACETIC ACID 0.01 
0-,.. , .... 
"""""' ,-- 4 ACETIC ACID 0.01 

I 

~ .... - 5 ACETIC ACID 0.01 r-r. 
::r. 6 ACETONE 0.01 a-

7 ACETONE 0.01 

8 ACETONE 0.01 

9 ALIZARIN YELLOW 0.001 

10 ALUMINUM 0.01 

11 ALUMINUM 0.01 

TABLE 4 
PROBABILITY OF ADVERSE CHEMICAL REACTION 

c~ Prob/ Haz. Quant. Facil lty 
Drun lndx lndx 

NITRIC ACID 0.1 0.01 0.01 PFP LAB 

0.01 325 WHC 

HYDROGEN PEROXIDE 0.01 0. 1 0.01 PFP LAB 

POTASSIUM PERHANGAHATE 0. 01 0. 1 0.01 PFP LAB 

0.01 325 WHC 

SODIUM HYDROXIDE 0.1 0.01 0.01 PFP LAB 

0.01 325 WHC 

CHROMIC ACID 0.01 0.1 0.01 325 WHC 

CHROMIC ACID 0.01 0.01 0.01 325 WHC 

0.01 327 

HYDROGEN PEROXIDE 0.01 1 0.01 PFP LAB 

0.01 PUREX LAB 

0.1 T·PLANT 

0.01 325 AL 

0.01 327 

NITRIC ACID/SULFURIC 0.01 1 0.01 222 S 
ACID 

0.01 PFP LAB 

0.01 325 WHC 

0.01 325 Al 

0.01 325 PNL 

0.01 327 

OXIDIZING MATERIALS 0.1 .01 0.01 PFP LAB 

RUST 0. 1 1 0. 1 T·PLANT 

0. 1 325 WHC 

0. 1 PUREX 

0.1 PFP 

0.01 327 

CARBON TETRACHLORIDE 0.01 1 0. 1 PFP 

0.01 327 

WHC-SD-W026-TI-007 
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I of Probab. 
Druna of 

Reaction 

5000 7.8E· 10 

2562 4.0E-10 

5000 7.8E·10 

5000 7.8E·10 

2562 4.0E·10 

5000 7.8E·10 

2562 4.0E·10 

2562 4.0E-10 

3262 4.0E-11 

13 2.0E-13 

5000 7.8E·09 

2397 3. 7E·09 

34 5.3E·09 

15 2.3E·11 

13 2.0E·11 

309 4.BE-10 

5000 7.BE-09 

2562 4.0E-09 

15 2.3E·11 

1573 2.5E·09 

13 2.0E·11 

5000 7.8E·11 

34 5.3E·08 

2562 4.0E-11 

2397 3.7E·06 

20831 3.2E·05 

13 2.0E-10 

20831 3.2E·06 

13 2.0E-11 



TABLE 4 
PROBABILITY OF ADVERSE CHEMICAL REACTION 

No. c~ Prob/ c~ Prob/ Haz. Quant. Facility 
Drun Drun Jndx )ndx 

12 ALUMINUM 0.01 AMMONIUM NITRATE 0.01 1 0. 1 T·PLANT 

0.1 PUREX 

13 ALUMINUM 0.01 SODIUM HYDROXIDE 0.1 .01 0. 1 T·PLANT 

0.01 325 WHC 

0. 1 PUREX 

0.1 PFP 

0.01 327 

14 ALUMINUM 0.01 AMMONIUM SULFATE 0.01 .01 0.1 T·PLANT 

15 ALUMINUM NITRATE 0.01 ALUMINUM/ 0.001 • 1 0.1 PUREX 
NONAHYDRATE WATER 

0. 1 T·PLANT 

0.1 PFP 

16 ALUMINUM NITRATE 0.01 NITRIC ACID 0. 1 .01 0.01 222 S 
NONAHYDRATE 

0.01 PFP LAB 

0.1 PUREX 

0. 1 T·PLANT 

0.1 PFP 

0.01 324 CE 

0.01 325 PNL 

0.01 325 AL 

17 AMMONIA 0.01 CHROMIC ACID 0.01 .01 0. 01 325 WHC 

18 AMMONIA SILVER NITRATE 0.01 • 1 0.01 325 WHC 

0.01 325 AL 

19 AMMONIA 0.01 NITRIC ACID 0.1 .01 0. 01 325 WHC 

0.01 325 AL 

20 AMMONIUM BISULFATE 0.01 OXIDIZING AGENTS 0.1 .01 . 0.1 N·REACTOR 

21 AMMONIUM FLUORIDE 0.01 ACIDS 0. , .01 0., PUREX 

22 AMMONIUM FLUORIDE 0.01 GLASS 0. 1 .001 o. 1 PUREX 

23 AMMONIUM HYDROXIDE 0.01 HYDROCHLORIC ACID 0.1 .01 0.01 222 S 

0.01 PFP LAB 
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# of Probab. 
Druns of 

Reaction 

34 5.3E·09 

2397 3.7E-07 

34 5.3E·10 

2562 4.0E-10 

2397 3.7E-08 

20831 3.2E·07 

13 2.0E-10 

34 5.3E·11 

2397 3.7E·08 

-
34 5.3E·10 

20831 3.2E·07 

309 4.8E-11 

5000 7.8E-10 ~ 

2397 3. 7E·08 ~ 

34 5.3E·10 

20831 3.2E·07 

16 2.SE - 10 

1573 2.5E-10 

15 2.3E - 12 

2562 4.0E-11 

2562 4.0E-10 

15 2.3E·12 

2562 4.0E-10 

15 2.3E·12 

38 5.9E·10 

2397 3.7E · 08 

2397 3.7E-09 

309 4.8E·11 

5000 7.SE-10 



TABLE 4 
PROBABILITY OF ADVERSE CHEMICAL REACTION 

No. c~ Prob/ c~ Prob/ Haz. Quant. Facf l fty 
Drllll Drllll lndx lndx 

0.01 325 AL 

0.01 325 PNL 

24 AMMONIUM HYDROXIDE 0.01 HYDROFLUORIC ACID 0.01 .01 0.01 222 S 

0.01 PFP LAB 

0.01 325 Al 

0.01 325 PNL 

25 AMMONIUM HYDROXIDE 0.01 SULFURIC ACID 0.1 .01 0.01 222 S 

0.01 325 AL 

0.01 325 PNL 

0.01 PFP LAB 

26 AHMONIUM HYDROXIDE 0.01 SILVER NITRATE 0.01 • 1 0.01 325 Al 

27 AMMONIUM HYDROXIDE 0.01 SILVER OXIDE 0.01 . , 0.01 PFP LAB 

28 AMMONIUM NITRATE 0.01 ORGANIC MATERIALS 0. 1 . 1 0.1 T·PLANT 

0.1 PUREX 

0.01 325 AL 

29 AHHONIUM NITRATE 0.01 POTASSIUM PERHANGAHATE 0. 01 • 1 0.1 T·PLANT 

0.1 PUREX 

0.01 325 Al 

30 AMMONIUM NITRATE 0.01 IRON 0. 1 • 1 0. 1 T·PLANT 

0. 1 PUREX 

0.01 325 AL 

31 AMMONIUM NITRATE 0.01 LEAD o. 1 • 1 0.1 T·PLANT 

0. 01 325 AL 

0. 1 PUREX 

32 AMMONIUM NITRATE 0.01 SUGAR 0.01 . 1 o. 1 PUREX 

33 AHHONIUM OXALATE 0.01 STRONG OXIDIZING 0. 1 .01 0.01 222 s 
AGENTS 

0.01 PFP LAB 

0.01 325 Al 

0.01 325 IJHC 

34 AMMONIUM OXALATE 0.01 STRONG ACIDS 0. 1 .01 0.01 222 S 
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I of Probab. 
Druns of 

Reaction 

15 2.3E· 12 

1573 2.5E·10 

309 4.BE-10 

5000 7.BE-09 

15 2.3E·11 

1573 2.5E·09 

309 4.BE-11 

15 2.3E·12 

1573 2.5E·10 

5000 7 .BE· 10 

15 2.3E·12 

5000 7.BE-10 

34 5.3E-11 

2397 3.7E-07 

25 2.3E·11 

34 5.3E-10 

2397 3.7E-08 

15 2.3E·12 

34 5.3E·09 

2397 3.7E -07 

15 2.3E·11 

34 5.3E·09 

15 2.3E·11 

2397 3.7E-07 

2397 3. 7E·08 

309 4.8E·11 

5000 7.8E·10 

15 2.3E·12 

2562 4.0E·10 

309 4.BE-11 



No. Coq>OUnd Prob/ 
Or1i11 

35 AMHONIIM 0.01 
FLUOS I LI CATE 

36 AMMONIIM 0.01 
FLUOSILICATE 

37 AMMONIIM SULFITE 0.01 

38 AMMON 1114 SUL F !TE 0.01 

39 BARIIM NITRATE 0.01 

40 BENZENE 0.10 

41 BERYLLIUM 0.01 

42 BERYLLIUM 0.01 

43 BERYLLIUM 0.01 

44 BERYLLIUM 0.01 

45 BORON CARBIDE 0.01 

46 BROMOCRESOL PURPLE 0. 001 

47 BROMONAPHTHALENE 0.01 

48 BUTANOL 0.10 

49 BUTANOL 0.10 

TABLE 4 
PROBABILITY OF ADVERSE CHEMICAL REACTION 

Con-pcx.nd Prob/ Haz. Quant. Facility 
Or1i11 lndx lndx 

0.01 PFP LAB 

0.01 325 AL 

0.01 325 lolHC 

STRONG OXIDIZING 0.1 .01 0.1 T·PLANT 
AGENTS 

STRONG ACIDS 0.1 .01 0.1 T·PLANT 

STRONG OXIDIZING 0.1 .01 0.1 T·PLANT 
AGENTS 

STRONG ACIDS 0.1 .01 0.1 T·PLANT 

ORGANIC MATERIALS 0. 1 .01 0.01 324 CE 

0.01 325 lolHC 

- NITRIC ACID 0.01 1 0.01 327 

CARBON TETRACHLORIDE 0.01 .01 0.1 PFP 

ACIDS 0.1 .01 0.1 PUREX 

o. 1 PFP 

0. 01 325 \JHC 

0.01 327 

CAUSTICS 0.1 .01 0.1 PUREX 

0. 1 PFP 

0.01 325 \JHC 

0.01 327 

OXIDIZERS 0. 1 . 01 0.1 PUREX 

0. 1 PFP 

0.01 325 IIHC 

0.01 327 

OXIDIZING AGEN TS o. 1 . 01 0. 01 327 

OXIDIZING AGENTS 0. 1 . 01 0 . 1 PFP 

0.01 325 AL 

OXIDIZING AGENTS 0. 1 . 01 0 . 01 222 s 

ALUMINUM 0.01 • 1 0.01 327 

ACID ANHYDRIDES 0 . 1 . 01 0 . 01 327 
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# of Probab. 
OrlAIIS of 

Reaction 

5000 7.8E·10 

15 2.3E·12 

2562 4.0E-10 

34 5.3E·10 

34 5.3E·10 

34 5.3E·10 

34 5.3E-10 

16 2.5E-12 

2562 4.0E-10 

13 2.0E-10 

20831 3.2E·08 

2397 3. 7E-08 

20831 3.2E-07 

2562 4.0E·10 

13 2.0E-10 

2397 3.7E · 08 

20831 3. 2E·07 

2562 4. 0E-10 

13 2.0E-12 

2397 3. 7E·08 

20831 3 . 2E·07 

2562 4.0E-09 

13 2.0E · 12 

13 2.0E-12 

20831 3.2E·08 

15 2 .3E · 13 

309 4.8E·11 

13 2. OE· 12 

13 2.0E-08 



TABLE 4 
PROBABILITY OF ADVERSE CHEMICAL REACTION 

No. C~i.nd Prob/ C~i.nd Prob/ Haz. Quant. Facility 
Drun Drun lndx lndx 

50 BUTANOL 0.10 REDUCING AGENTS 0.1 .01 0.01 327 

51 CADMIUM NITRATE 0.01 REDUCING AGENTS o. 1 .01 0. 1 PUREX 

52 CADMIUM NITRATE 0.01 ORGANIC MATERIALS 0. 1 .0.1 0. 1 PUREX 

53 CALCIUM 0.01 SOOIUM HYDROXIDE 0.1 .01 o. 1 PFP 

54 CALCIUM 0.01 SOOIUM CARBONATE 0.01 .01 0. 1 PFP 

55 CALCIUM 0.01 POTASSIUM CARBONATE 0.01 .01 0. 1 PFP 

56 CALCIUM 0.01 WATER 0.1 • 1 0. 1 PFP 

57 CALCIUM 0.01 ACIDS 0.1 1 0.1 PFP 

58 CALCIUM CARBONATE 0.01 STRONG OXIDIZERS 0. 1 .01 0.1 TANK FARMS 

0.01 325 WHC 

59 CALCIUM CARBONATE 0.01 ACIDS 0. 1 .01 0.1 TANK FARMS 

0.01 325 WHC 

60 CALCIUM CHLORIDE 0.01 AMMONIUM NITRATE 0.01 0. 1 0.01 325 AL 

61 CALCIUM CHLORIDE 0.01 WATER 0. 1 0. 1 0.01 325 AL 

0.01 325 WHC 

62 CARBON 0.01 LITHIUM 0.001 o. 1 0.01 327 
TETRACHLORIDE 

63 CERIC AMMONIUM 0.01 REDUCING AGENTS 0. 1 0.01 0.01 PFP LAB 
NITRATE 

64 CERIC AMMONIUM 0.01 POI.OERED METALS 0.01 0.01 0.01 PFP LAB 
NITRATE 

65 CERIC SULFATE 0.01 OXIDIZING AGENTS 0. 1 0.01 0.01 222 s 

0.01 325 AL 

0.01 PUREX LAB 

66 CESIUM 0.01 REDUCING AGENTS 0. 1 0.01 0.01 325 WHC 

67 CESIUM 0.01 ALCOHOLS 0.01 0.01 0.01 325 WHC 

68 CESIUM 0.01 ORCANICS o. 1 0.01 0.01 325 WHC 

69 CESIUM 0.01 WATER 0.1 • 1 0.01 325 WHC 

70 CESIUM 0.01 ALUMINUM 0.01 0.01 0.01 325 WHC 

71 CESIUM 0.01 AIR 1. 0. 1 0.01 325 WHC 

n CHR011C ACID 0.01 ORGANICS 0., 0.01 325 WHC 

0.01 327 
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# of Probab. 
Druns of 

Reaction 

13 2.0E-11 

2397 3.7E·08 

2397 3.7E·08 

20831 3.2E-07 

20831 3.2E·08 

20831 3.2E·08 

20831 3.2E·06 

20831 3.2E·05 

57 8.9E·10 

2562 4.0E·10 

57 8.9E·10 

2562 4.0E· 10 

15 2.3E·12 

15 2.3E·12 

2562 4.0E-09 

13 2.0E-12 

5000 7.8E-10 

5000 7.8E·11 

309 4.8E·11 

15 2.3E·12 

1484 2.3E·10 

2562 4 .OE· 10 

2562 4.0E-11 

2562 4.0E-10 

2562 4.0E-09 

2562 4.0E-11 

2562 4.0E-07 

2562 4.0E-08 

13 2.0E-10 



TABLE 4 
PROBABILITY OF ADVERSE CHEMICAL REACTION 

No. c~ Prob/ c~ Prob/ Haz. Quant. Faci l lty 
Drun Drun lndx lndx 

73 CHRCJUC ACID 0.01 METALS o. 1 0.01 0.01 325 IJHC 

0.01 327 

74 CHROMIC ACID 0.01 ETHYL ALCOHOL 0.01 0.01 0.01 325 IJHC 

0. 01 327 

75 CITRIC ACID 0.01 OXIDIZING AGENTS 0.01 0.01 0.1 N-REACTOR 

0.1 TANK FARMS 

0.01 325 IJHC 

76 CITRIC ACID 0.01 REDUCING AGENTS 0.01 0.01 0. 1 N-REACTOR 

0.1 TANK FARMS 

0.01 325 IJHC 

n CITRIC ACID 0.01 BASES 0. 1 0.01 0.1 N-REACTOR 

0.1 TANK FARMS 

0.01 325 IJHC 

78 COPPER NITRATE 0.01 REDUCING AGENTS 0.1 0.01 0.01 325 PNL 

79 COPPER NITRATE 0.01 ORGANICS 0.1 0.01 0.01 324 CE 

0.01 325 PNL 

80 COPPER NITRATE 0.01 MOISTURE 0. 1 0.01 0.01 324 CE 

0.01 325 PNL 

81 DIAT<JolACEOUS EARTH 0. 10 HYDROCHLORIC ACID 0. 1 0.01 0.01 325 \IHC 

82 DIBUTYL BUTYL 0.01 STROt,IG OXIDIZING 0.1 0.01 0.1 PFP 
PHOSPHONATE AGENTS 

83 DI BUTYL BUTYL 0.01 STROt,IG BASES 0. 1 0.01 0.1 PFP 
PHOSPHOt,IATE 

84 DIBUTYL PHOSPHATE 0.01 STROt,IG OXIDIZING 0. 1 0.01 0.1 PUREX 
AGENTS 

0.01 PFP LAB 

85 DOOECANE 0.10 OXIDIZING AGENTS o. 1 0.01 0. 1 PFP 

86 ETHANOL 0.01 AMMONIA 0.01 1 0.01 325 \IHC 

87 ETHANOL 0.01 AMMONIA/ SILVER 0.001 1 0.01 325 IJHC 
NITRATE 

88 ETHANOL 0.01 NITRIC ACID/SILVER 0.001 1 0.01 327 

89 ETHANOL 0.01 HYDROGEN PEROXIDE 0.01 1 0.01 325 AL 
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# of Probab. 
Druns of 

Reaction 

2562 4.0E-10 

13 2.0E-12 

2562 4.0E-11 

13 2.0E-13 

38 5.9E-11 

57 8.9E-11 

2562 4.0E-10 

38 5.9E-11 

57 8.9E-11 

2562 4.0E·09 -
-38 5.9E-10 

57 8.9E·10 

2562 4.0E-10 

1573 2.5E·08 

16 2.5E-12 

1573 2.5E-08 

16 2.5E·12 

1573 2.5E-08 

2562 4.0E-09 

20831 3.2E·07 

20831 3.2E-07 

2397 3. 7E·07 

5000 7.8E-10 

20831 3.2E-06 

2562 4.0E-09 

2562 4.0E-09 

13 2.0E-11 

15 2.3E·11 



TABLE 4 
PROBABILITY OF ADVERSE CHEMICAL REACTION 

No . c~ Prob/ COll'pC>und Prob/ Haz. Quant. Faci l lty 
Drun Drun lnclx lnclx 

0.01 325 \IHC 

0.01 325 PNL 

0.01 327 

90 ETHANOL 0.01 NITRIC ACID 0. 1 0. 1 0.01 325 Al 

0.01 325 \IHC 

0.01 325 PNL 

0.01 327 

91 ETHANOL 0.01 PERCHLORIC ACID 0.01 1 0.01 325 AL 

0.01 327 

92 ETHANOL 0.01 PLATINUM 0.001 0.01 0.01 325 PNL 

0.01 327 

93 FERRIC AMMONIUM 0.01 STRONG ACIDS 0. 1 0.01 0.01 PFP LAB 
SULFATE 

0.01 325 \IHC 

94 FERRIC NITRATE 0.01 STRONG OXIDIZING o. 1 0.01 0.1 PUREX 
AGENTS 

0.01 PFP LAB 

0.01 324 CE 

0.01 325 \IHC 

95 FERROOS AMMONIUM 0.01 STRONG ACIDS 0.1 0.01 0.01 PFP LAB 
SULFATE 

0.01 325 AL 

96 FERROOS SULFATE 0.01 OXIDIZING AGENTS o. 1 0.01 0.01 222 S 

0.1 T·PLANT 

97 FORMALDEHYDE 0.01 STRONG ACIDS 0. 1 0.01 0.1 PUREX 

98 FORMALDEHYDE 0.01 STRONG BASES 0.1 0.01 0. 1 PUREX 

99 FORMALDEHYDE 0.01 OXIDIZING AGENTS 0. 1 1 0.1 PUREX 

100 FORMALDEHYDE 0.01 ACID ANHYDRIDES 0. 1 .01 0. 1 PUREX 

101 GALLI UH 0.01 STRONG ACIDS 0.1 0.01 0.1 PFP 

102 GALLI UH 0.01 STRONG OXIDIZING 0. 1 0.01 0. 1 PFP 
AGENTS 

103 GLYCEROL 0.01 HYDROGEN PEROXIDE 0.01 1 0.01 327 

104 GLYCEROL 0.01 NITRIC ACID 0. 1 .10 0.01 327 
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# of Probab. 
Druns of 

Reaction 

2562 4.0E·09 

1573 2.SE-09 

13 2.0E-11 

15 2.3E·11 

2562 4.0E·09 

1573 2.5E·09 

13 2.0E·11 

15 2.3E·11 

13 2.0E-11 

1573 2.5E·09 

13 2.0E•13 

5000 7.8E·10 

2562 4.0E-10 

2397 3. 7E·09 

5000 7.8E·10 

16 2.5E·12 

2562 4.0E-10 

5000 7.83-10 

15 2.3E·12 

309 4.8E · 09 

34 5.3E·10 

2397 3. 7E-08 

2397 3. 7E·08 

2397 3.7E-06 

2397 3.7E · 08 

20831 3.2E·07 

20831 3.2E·07 

13 2.03 · 11 

13 2.0E-11 



TABLE 4 
PROBABILITY OF ADVERSE CHEMICAL REACTION 

No. Coqxxr,d Prob/ Coqxxr,d Prob/ Haz. Quant. Facility 
Drun Dr1.n lndx lndx 

105 GLYCEROL 0.01 POTASSIUM PERHANGAMATE 0.01 1 0.01 327 

106 GLYCEROL 0.01 OTHER STRONG OXIDIZING 0.1 1 0.01 327 
AGENTS 

107 GLYCEROL 0.01 STRONG BASES 0.1 0.01 0.01 327 

108 GLYCEROL 0.01 CHRQl41C ACID 0.01 0.1 0.01 327 

109 GALLIUM OXIDE 0.01 STRONG OXIDIZING 0.1 0.01 0.1 PFP 
AGENTS 

110 GOLD 0.001 HYDROGEN PEROXIDE 0. 01 1 0.01 327 

111 HYDRAZINE 0.01 AMMONIUM NITRATE 0.01 1 0. 1 PUREX 

0.01 325 AL 

112 HYDRAZINE 0.01 HYDROGEN PEROXIDE 0. 01 0.01 0.1 PUREX 

0.1 PFP 

0.01 PFP LAB 

0.01 325 AL 

0.01 325 IJHC 

0.01 325 PNL 

113 HYDRAZINE 0.01 NITRIC ACID o. 1 0.01 0.1 PUREX 

0.01 222 S 

0.1 PFP 

0.01 PFP LAB 

0.01 325 AL 

0.01 325 IJHC 

0.01 325 PNL 

114 HYDRAZINE 0.01 SOOIUM NITRATE 0. 1 0.01 0.01 325 AL 

0. 1 PFP 

0.1 PUREX 
. 

0.01 325 IJHC 

115 HYDRAZINE 0.01 RUSTY IROH, IJOCX>, 0.5 0.01 0.1 PUREX 
RAGS OR DIRT 

0.01 222 s 

0. 1 PFP 

0. 1 N·REACTOR 
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ii of Probab. 
DrYIIS of 

Reaction 

13 2.0E·11 

13 2.0E·10 

13 2.0E·12 

13 2.0E·12 

20831 3.2E-07 

13 2.0E · 12 

2397 3.7E·07 

15 2.3E·11 

2397 3.7E·09 

20831 3.2E·08 

5000 7.8E·11 

15 2.3E-13 

2562 4 .OE-11 

1573 2.5E-11 

2397 3.7E-08 

309 4.8E-11 

20831 3.2E·07 

5000 7.8E-10 

15 2.3E·12 

2562 4 .OE-10 

1573 2.5E·10 

15 2.3E-12 

20831 3.2E-07 

2397 3. 7E ·08 

2562 4 .OE· 10 

2397 1. 9E ·08 

309 2.4E-11 

20831 1.6E·07 

38 2.6E·12 



TABLE 4 
PROBABILITY OF ADVERSE CHEMICAL REACTION 

No. c~ Prob/ c~ Prob/ Haz. Quant. Facility 
Drun Drun lndx lndx 

0.01 PFP LAB 

0.01 325 AL 

0.01 325 \IHC 

0.01 325 PNL 

116 HYDRAZINE 0.01 CHROMATE SALTS 0.01 1 0.01 325 \IHC 

117 HYDRAZINE 0.01 POTASSIUM PERMANGAMATE 0.01 .01 0. 1 PUREX 

0.01 222 S 

o. 1 PFP 

0. 1 N·REACTOR 

0.01 PFP LAB 

0.01 325 AL 

0.01 325 WHC 

0.01 325 PNL 

118 HYDRAZINE 0.01 SILVER COMPOUNDS 0.01 1 0. 1 PUREX 

0.01 PFP LAB 

0.01 325 AL 

0.01 325 \IHC 

0.01 325 PNL 

119 HYDROBROMIC ACID 0.01 AMMONIA 0.01 0.01 0.01 PUREX LAB 

0. 01 PFP LAB 

120 HYDROBROMIC ACID 0.01 METALS 0. 1 0.01 0.01 PUREX LAB 

0. 01 PFP LAB 

121 HYOROBROHIC ACID 0,01 OXIDANTS 0. 1 0.01 0.01 PUREX LAB 

0.01 PFP LAB 

122 HYDR08ROHIC ACID 0.01 BASES 0.1 0.01 0.01 PUREX LAB 

0.01 PFP LAB 

123 HYDROCHLORIC ACID 0.10 ALUMINUM 0.01 0.1 0.01 325 WHC 

124 HYDROCHLORIC ACID 0. 10 SILICON DIOXIDE 0.01 .01 0.01 325 WHC 

125 HYDROCHLORIC ACID 0.10 POTASSIUH PERMANGAMATE 0.01 1 0.01 PUREX LAB 

0.01 222 S 
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fl of Probab. 
Druns of 

Reaction 

5000 3.9E-08 

15 1.1E· 12 

2562 2.0E-10 

1573 1.2E· 10 

2562 4.0E-09 

2397 3.7E-09 

309 4.8E-12 

20831 3.2E · 08 

5.9E- 11 
38 

5000 7.8E-11 

15 2.3E -13 

2562 4.0E-11 

1573 2.5E-11 

2397 3. 7E · 07 

5000 7.BE-09 

15 2.3E - 11 

2562 4.0E -09 

1573 2.5E -09 

1484 2.3E -11 

5000 7.8E - 11 

1484 2.3E · 10 

5000 7.8E -10 

1484 2.3E · 10 

5000 7.8E · 10 

1484 2.3E -10 

5000 7.8E-10 

2562 4.0E-09 

2562 4.0E-11 

1484 2.3E·09 

309 4.8E · 10 



TABLE 4 
PROBABILITY OF ADVERSE CHEMICAL REACTION 

No. Coq>OU"ld Prob/ Coq:,o~ Prob/ Haz. Quant. Facility 
Drun Drun lndx lndx 

0.01 PFP LAB 

0. 01 325 AL 

0.01 325 \JHC 

0. 01 325 PNL 

126 HYDROCHLORIC ACID 0.10 SULFURIC ACID 0. 1 0.01 0.01 PUREX LAB 

0.01 222 S 

0.01 PFP LAB 

0.01 325 AL 

0.01 325 PNL 

0.01 325 \JHC 

127 HYDOCHLORIC ACID 0.10 PHOSPHORUS PENTOXIDE 0.01 0., 0.01 PUREX LAB 

128 HYDROFLUORIC ACID 0.01 POTASSIUM PERHANGAHATE 0.01 1 0. 1 T PLANT 

0. 1 PFP 

0.01 325 AL 

0. 01 325 PNL 

0.01 327 

129 HYDROFLUORIC ACID 0.01 SOOIUH HYDROXI DE 0. 1 . 01 0. 1 T PLANT 

0.1 PFP 

0. 01 325 Al 

0 .01 325 PNL 

0 .01 327 

130 HYDROGEN PEROXIDE 0. 01 RUST OR IRON 0 . 1 0. 01 0 . 01 PUREX LAB 

0. 1 T·PLANT 

0 . 1 PFP 

0 .01 PFP LAB 

0.01 325 Al 

0. 01 327 

131 HYDROGEN PEROXIDE 0.01 SILVER OXIDE 0.01 0.1 0 .01 PFP LAB 

132 HYDROGEN PEROXIDE 0.01 OXIDANTS 0. 1 1 0 .01 PUREX LAB 

0 . 1 T·PLAN T 

0. 1 PFP 
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# of Probab. 
Drl.lllS of 

Reaction 

5000 7.8E · 09 

15 2.3E·11 

2562 4.0E-09 

1573 2.5E·09 

1484 2 .3E· 10 

309 4.8E·11 

5000 7.8E·10 

15 2.3E · 12 

1573 2.5E · 10 

2562 4.0E - 10 

2.3E·09 
1484 

34 5.3E·09 

20831 3.2E·06 

15 2.3E · 11 

1573 2.5E · 09 

13 2.0E - 11 

34 5 .3E-10 

20831 3.2E · 07 

15 2. 3E · 12 

1573 2.5E·10 

13 2. OE · 12 

1484 2.3E · 10 

34 5. 3E · 10 

20831 3.2E·07 

5000 7.8E · 10 

15 2.3E · 12 

13 2.0E - 12 

50DO 7.8E · 10 

1484 2.3E · 08 

34 5.3E · 08 

20831 3.2E · D5 



TABLE 4 
PROBABILITY OF ADVERSE CHEMICAL REACTION 

No. Cotrp0und Prob/ COll'pOIXld Prob/ Haz. Quant. Facility 
Drun Drun lndx lndx 

0.01 PFP LAB 

0.01 325 AL 

0.01 327 

133 HYDROGEN PEROXIDE 0.01 NITRIC ACID 0.1 0.1 0.01 PUREX LAB 

0.1 T·PLANT 

0.1 PFP 

0.01 PFP LAB 

0.01 325 Al 

0.01 327 

134 HYDROIOOIC ACID 0.01 PERCHLORIC ACID 0.01 0.01 0.01 325 AL 

135 HYDROIOOIC ACID 0.01 NITRIC ACID 0.1 0.01 0.01 PFP LAB 

0.01 325 AL 

136 HYDROXYLAMINE 0.01 SOOIUM HYDROXIDE 0. 1 0.01 10.01 PUREX LAB 
HYDROCHLORIDE 

0.01 222 S 

0. 1 PFP 

0.01 PFP LAB 

0.01 325 AL 

137 IOOINE 0.01 AMMONIA 0.01 1 0.01 325 \IHC 

138 IOOINE 0.01 ALUMINUM 0.01 0.01 0.01 325 \IHC 

139 IOOINE 0.01 ACTIVE METALS 0.01 0.01 0. 1 PFP 

0.01 325 AL 

0.01 325 \IHC 

140 ISOAMYL ACETATE 0.01 OXIDIZING AGENTS 0.1 0.01 0.01 327 

141 ISOAMYL ACETATE 0.01 STRONG ACIDS 0.1 0.01 0.01 327 

142 ISOPROPYL ALCOHOL 0.01 OXIDIZING AGENTS 0. 1 0.01 0.01 PUREX LAB 

0.01 325 AL 

0.01 325 \IHC 

143 ISOPROPYL ALCOHOL 0.01 ACIDS 0. 1 0.01 0.01 PUREX LAB 

0.01 325 AL 

0.01 325 \IHC 

144 ISOPROPYL ALCOHOL 0.01 IOOINE 0.01 0.01 0.01 325 AL 
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fl of Probab. 
Druns of 

Reaction 

5000 7.8E·08 

15 2.3E·10 

13 2.0E-10 

1484 2.3E·09 

34 5.3E·09 

20831 3.2E·06 

5000 7.8E·09 

15 2.E3·11 

13 2.0E-11 

15 2.3E · 11 

5000 7.8E·10 

15 2.3E·12 

1484 2.3E·10 

309 4.8E · 09 

20831 3.2E·07 

5000 7.8E · 10 

15 2.3E·12 

2562 4.0E-09 

2562 4.0E · 11 

20831 3.2E·OB 

15 2.3E · 13 

2562 4.0E · 11 

13 2.0E-12 

13 2.0E·12 

1484 2.3E·10 

15 2.3E·12 

2562 4,0E·10 

1484 2.3E·10 

15 2.3E · 12 

2562 4.0E·10 

15 2.3E · 13 



TABLE 4 
PROBABILITY OF ADVERSE CHEMICAL REACTION 

No. Coq>Ol,l'ld Prob/ Coopound Prob/ Haz. Quant. Facility 
Orun Orun Jndx lndx 

0.01 325 IJHC 

145 KEROSENE 0.10 STRONG OXIDIZING 0.1 0.01 0.01 325 AL 
AGENTS 

0.01 327 

0.1 T·PLANT 

146 KEROSENE 0.10 BASES 0. 1 0.01 0. 01 325 AL 

0.01 327 

147 KEROSENE 0.10 ACIDS 0. 1 0.01 0.1 T·PLANT 

0.01 325 AL 

0.01 325 IJHC 

148 LANTHANUM FLUORIDE 0.01 OXIDIZING AGENTS 0. 1 0.01 0.01 PUREX LAB 

149 LANTHANUM FLUORIDE 0.01 ACIDS 0. 1 0.01 0.01 PUREX LAB 

0.01 PUREX LAB 

150 LANTHANUM NITRATE 0. 01 REDUCING AGENTS 0. 1 0.01 0. 1 T·PLANT 

0.01 325 PNL 

0.01 325 IJHC 

0.01 PUREX LAB 

151 LANTHANUM NITRATE 0.01 OXIDIZING AGENTS 0., o.o, 0.1 T·PLANT 

0.01 325 PNL 

0.01 325 IJHC 

152 LEAD NITRATE 0.01 CARBON 0. 1 0. 01 0.01 222 S 

0.01 325 IJHC 

153 LITHIUM 0.01 NITRIC ACID 0. , 0.01 0.01 327 

154 MAGNESIUM NITRATE 0.01 ALUMINUM PO',JOER/IJATER 0. 001 1 0.01 325 IJHC 

155 MANGESIUM OXIDE 0.01 OXIDIZING AGENTS 0. 1 0.01 0. 1 PFP 

0.01 325 Al 

156 MERCURY 0.01 IOOINE 0 .01 0.1 0.01 325 Al 

157 MERCURY 0.01 STRONG OXIDANTS 0. 1 0.01 0.01 325 Al 

0.01 325 PNL 

158 MERCURY 0.01 AMMONIA 0. 01 1 0.01 325 Al 

159 MERCURY 0.01 NITRIC ACID 0. 1 1 0.01 325 IJHC 
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# of Probab. 
Ori.IRS of 

Reaction 

2562 4.0E-11 

15 2.3E · 11 

13 2.0E-11 

34 5.3E·09 

15 2.3E·11 

13 2.0E-11 

34 5.3E·09 

15 2.3E·11 

2562 4.0E-09 

1484 2.3E·10 

1484 2.3E·10 

1484 2.3E·10 

34 5.3E·10 

1573 2.5E · 10 

2562 4.0E· 10 

1484 2.3E·10 

34 5.3E·10 

1573 2.5E-10 

2562 4. OE· 10 

309 4.8E·11 

2562 4. OE· 10 

13 2. 0E - 12 

2562 4.0E-10 

20831 3.2E-07 

15 2.3E·12 

15 2.3E·12 

15 2.3E·12 

1573 2.SE-10 

15 2.3E·11 

2562 4.0E-08 



TABLE 4 
PROBABILITY OF ADVERSE CHEMICAL REACTION 

No. c~ Prob/ COll1)0llld Prob/ Haz. Quant. Facility 
Drun Drun lndx lndx 

160 MERCURIC NITRATE 0.01 HYDRAZINE 0.01 0.1 0.1 PUREX 

o. 1 PFP 

0.01 325 Al 

0.01 325 \IHC 

0.01 325 PNL 

161 MERCURIC NITRATE 0.01 STRONG BASES 0.1 0.01 0. 1 PUREX 

0.1 PFP 

0.01 325 AL 

0.01 325 \IHC 

0.01 325 PNL 

- 0.01 327 

162 MERCURIC NITRATE 0.01 REDUCING AGENTS 0.1 0.01 0.1 PUREX 

0.1 PFP 

0.01 325 AL 

0.01 325 \IHC 

0.01 325 PNL 

0.01 327 

163 MERCURIC NITRATE 0.01 ETHYL ALCOHOL 0.1 • 1 0.01 325 AL 

0.01 325 \IHC 

0.01 325 PNL 

0.01 327 

164 MERCURIC 0.01 STRa.lG OXIDIZIMG 0.1 0.01 0.01 222 S 
THIOCYANATE AGENTS 

165 METHANOL 0.01 CARBa.l TETRACHLORIDE 0.01 0.1 0.01 PFP LAB 

0.01 325 AL 

0.01 327 

166 METHANOL 0.01 HYDROGEN PEROXIDE 0.01 1 0.01 PFP LAB 

0.01 325 AL 

0.01 327 

167 METHANOL 0.01 OXIOIZIMG AGENTS 0. 1 0.01 0.01 PFP LAB 

WHC-SD-W026-TI-007 
REV. 0 

PAGE E.58 OF E.72 

# of Probab. 
Drllllll of 

Reaction 

2397 3.7E-08 

20831 3.2E-07 

15 2.3E·12 

2562 4.0E-10 

1573 2.5E-10 

2397 3.7E-08 

20831 3.2E-07 

15 2.3E·12 

2562 4.0E-10 

1573 2.5E·10 

13 2.0E-12 

2397 3. 7E·08 

20831 3.2E·07 

15 2.3E·12 

2562 4.0E-10 

1573 2.5E·10 

13 2.0E-12 

15 2.3E·11 

2562 4.0E-09 

1573 Z.5E·09 

13 2.0E-11 

309 4.8E·11 

5000 7 .BE· 10 

15 2.3E · 12 

13 2.0E-12 

5000 7.BE-09 

15 2.3E·11 

13 2.0E-11 

5000 7.8E·10 



No. c~ Prob/ 
Driin 

168 METHANOL 0.01 

169 METHYL ETHYL KETONE 0.01 

170 METHYL ETHYL KETONE 0.01 

171 METHYL ETHYL KETONE 0.01 

172 METHYL ISOBUTYL 0.01 
KETONE 

173 METHYL ISOBUTYL 0. 01 
KETONE 

174 METHYL ISOBUTYL 0.01 
KETOHE 

175 MOLYBOENlJM 0. 01 

176 MOLYBDENUM 0.01 

,n MOLYBDENUM 0 .01 

TABLE 4 
PROBABILITY OF ADVERSE CHEMICAL REACTION 

C~l..nd Prob/ Haz. Quant. Facility 
Driin lndx lndx 

0.01 325 AL 

0.01 325 WHC 

0.01 325 PNL 

0.01 327 

REDUCING AGENTS o_1 0.01 0.01 PFP LAB 

0. 01 325 AL 

0.01 325 WHC 

0.01 325 PNL 

0. 01 327 

OXIDIZING AGENTS 0. 1 .01 0.01 222 S 

0. 01 327 

STRONG REDUCING AGENTS 0.1 .01 0.01 222 S 

0. 01 327 

HYDROGEN PEROXIDE/ 0.001 0. 1 0. 01 222 S 
NITRIC ACID 

0.01 327 

OXIDIZING AGENTS 0. 1 0. 01 0.01 222 S 

REDUC ING AGENTS o. 1 0.01 0.01 222 S 

STRONG BASES 0., 0.01 0.01 222 S 

STRONG OXIDIZING 0. 1 0. 1 0. 1 PFP 
AGEN TS 

0.01 324 CE 

0.01 325 WHC 

0.01 327 

NITRIC ACID 0. 1 ·0.01 0. 1 PFP 

0. 01 324 CE 

0. 01 325 WHC 

0. 01 327 

SULFURIC ACID 0 . 1 0. 01 0.01 325 WHC 

0.01 327 
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# of Probab. 
Oruns of 

Reaction 

15 2.3E·12 

2562 4.0E-10 

1573 2.5E-0110 

13 2.0E-12 

5000 7.8E-10 

15 2.3E -12 

2562 4.0E -10 

1573 2.5E-0110 

13 2. 0E - 12 

309 4.8E-11 

13 2. 0E-12 

309 4.8E - 11 

13 2.0E - 12 

309 4.8E - 11 

13 2.0E-12 

309 4.SE - 11 

309 4.8E -11 

309 4.8E-11 

20831 3.2E-06 

16 2. 5E-11 

2562 4.0E-09 

13 2.0E·11 

20831 3 . 2E-07 

16 2.5E-12 

2562 4.0E-10 

13 2.0E-12 

2562 4.0E-10 

13 2. OE-12 



TABLE 4 
PROBABILITY OF ADVERSE CHEMICAL REACTION 

No. c~ Prob/ Carpound Prob/ Haz. Quant. Facil lty 
Drun Drun lndx lndx 

178 MORPHOLINE 0.01 ACIDS 0.1 0.01 0. 1 N·REACTOR 

179 MORPHOLINE 0.01 OXIDIZING AGENTS 0.1 0.01 0.1 N·REACTOR 

180 NAPTHYLAMINE 0.01 ACIDS 0. 1 0.01 0.01 PFP LAB 

181 NAPTHYLAMINE 0.01 OXIDIZING AGENTS o. 1 0.01 0.01 PFP LAB 

182 NICKEL 0.01 ACIDS 0.1 • 1 0,01 327 

183 NICKEL 0.01 OXIDIZING AGENTS 0.1 0. 1 0.01 327 

184 NICKEL NITRATE 0.01 ORGANIC MATERIAL 0.1 1 0.01 324 CE 

185 NICKEL SULFATE 0.01 STRONG OXIDIZING 0.1 0.01 0. 1 TANK FARMS 
AGENTS 

186 NIRILOTRIACETIC 0.01 OXIDIZING AGENTS 0.1 0.01 0.01 325 PNL 
ACID 

187 NITROUS ACID 0.01 ORGANIC MATERIAL 0. 1 1 0.01 325 WHC 

188 NORMAL PARAFFIN 0.10 STRONG OXIDIZING 0.1 0.01 0.1 PUREX 
HYDROCARBONS AGENTS 

0.01 222 S 

0.01 325 WHC 

0.01 325 PNL 

189 NORMAL PARAFFIN 0.10 BASES 0. 1 .01 0. 1 PUREX 
HYDROCARBONS 

0.01 222 S 

0.01 325 WHC 

0.01 325 PNL 

190 NORMAL PARAFFIN 0.10 AMINES 0.01 1 0.01 222 S 
HYDROCARBONS 

191 O·PHENATHROLINE 0.01 STRo+IG OXIDIZERS 0.1 0.01 0.01 222 S 

192 O· PHENA THROLI NE 0.01 STRo+IG AC I OS 0.1 0.01 0.01 222 s 

193 OXALIC ACID 0.01 BASES 0.1 0. 01 0. 1 PUREX 

0. 1 T·PLANT 

o. 1 PFP 

0.01 324 CE 

0.01 325 AL 

0.01 327 

194 OXALIC ACID 0. 01 ACID CHLORIDES 0.01 0.01 0. 1 PFP 
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I of Probab. 
DrUIII of 

Reaction 

38 5.9E·10 

38 5.9E·10 

5000 7.8E·10 

5000 7.8E·10 

13 2.0E-11 

13 2.0E-11 

16 2,5E·11 

57 8.9E · 10 

1573 2.5E·08 

2562 4.0E·08 

2397 3. 7E·07 

309 4.8E·10 

2562 4.0E-09 

1573 2.5E-09 

2397 3.7E·07 

309 4.8E· 10 

2562 4.0E·09 

1573 2.5E-09 

309 4.6E·09 

309 4.8E·11 

309 4.8E·11 

2397 3.7E-08 

34 5.3E·10 

20831 3.2E·07 

16 2.5E·11 

15 2.3E·11 

13 2.0E·11 

20831 3.2E·08 



TABLE 4 
PROBABILITY OF ADVERSE CHEMICAL REACTION 

No. Coq>Ol.nd Prob/ Coqx>und Prob/ Haz. Quant. Facility 
OrLll1 DrLll1 lndx lndx 

0.01 325 AL 

195 OXALIC ACID 0.01 SILVER 0.01 1 0.01 325 PNL 

0.01 327 

196 PENTASOOIUM 0.01 OXIDIZING AGENTS 0. 1 0.01 0.1 TANK FARMS 
DIETHYLENE TRIAMINE 
PENTA ACETATE 
CDPTA) 

0.01 325 PNL 

BASES 0.1 0.1 TANK FARMS 

0.01 325 PNL 

197 PERCHLORIC ACID 0.01 CARBONACEOUS MATERIAL 0.1 1 0.1 PUREX 

0.01 325 AL 

198 PERCHLORIC ACID 0.01 CELLULOSE 0.1 1 0.1 PUREX 

0.01 325 AL 

199 PHOSPHORIC ACID 0.01 STRONG BASES 0. 1 0. 1 0. 1 PUREX 

0. 1 T·PLANT 

0. 1 N· REACTOR 

0.1 PFP 

0.01 324 CE 

0.01 325 AL 

0.01 325 IJHC 

200 PHOSPHORIC ACID 0.01 FINELY POl.'DERED METALS 0.01 0.01 0. 1 PUREX 

0.1 T·PLANT 

0. 1 N· REACTOR 

0. 1 PFP 

0. 01 324 CE 

0.01 325 AL 

0.01 325 IJHC 

201 PHOSPHORUS 0.01 IJATER 0. 1 0.1 0., PUREX 
PENTOXIDE 

0. 01 325 IJHC 

202 PHOSPHORUS 0.01 REDUCING MATERIALS 0.1 0. 1 0.1 PUREX 
PENTOXIDE 

0.01 325 IJHC 
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# of Probab. 
Oruns of 

Reaction 

15 2.3E·13 

1573 2.5E·09 

13 2.0E·11 

57 8.9E·10 

1573 2.5E·08 

57 8.9E·10 

1573 2.5E·10 

2397 3.7E·06 

15 2.3E·10 

2397 3.7E-06 

15 2.3E·10 

2397 3.7E·07 

34 5.3E·09 

38 5.9E·09 

20831 3.2E·06 

16 2.5E·11 

15 2.3E-11 

2562 4.0E-09 

2397 3.7E-09 

34 5.3E·11 

38 5.9E·11 

20831 3.2E·08 

16 2. 5E·13 

15 2.3E·13 

2562 4.0E-09 

2397 3.7E·07 

2562 4.0E·09 

2397 3.7E·07 

2562 4.0E·09 



u-, 
co -c:::J 

• o:l 
:::r -,~ 

I~ 
I 

No. 

203 

204 

205 

206 

207 

208 

209 

210 

211 

212 

213 

214 

215 

216 

C~und Prob/ 
Drun 

PLATINUM 0.01 

POTASSIUM ACETATE 0.01 

POTASSIUM 0.01 
BICARBONATE 

POTASSIUM 0.01 
BICARBONATE 

POTASSIUM CARBONATE 0.01 

POTASSIUM CARBONATE 0.01 

POTASSIUM 0.01 
DI CHROMATE 

POTASSIUM 0.01 
DI CHROMATE 

POTASSIUM FLUORIDE 0.01 

POTASSIUM HYDROXIDE 0.01 

POTASSIUM HYDROXIDE 0. 10 

POTASSIUM HYDROXIDE 0.10 

POTASSIUM HYDROXIDE 0.10 

POTASSII.M OXALATE 0. 01 

TABLE 4 
PROBABILITY OF ADVERSE CHEMICAL REACTION 

C~und Prob/ Haz. Quant. Facility 
Drun lndx lndx 

STRONG OXIDIZING 0.1 0.01 0.01 325 PNL 
AGENTS 

0.01 327 

OXIDIZING AGENTS 0.1 0.01 0.01 PFP LAB 

STRONG OXIDIZING 0.1 0.01 0.01 325 WHC 
AGENTS 

STRONG ACIDS 0.1 0.01 0.01 325 WHC 

OXIDIZING AGENTS 0.1 0.01 0.1 PFP 

0.01 325 WHC 

ACIDS 0.1 0.01 0.1 PFP 

0.01 325 WHC 

HYDRAZINE 0.01 1 0.01 PFP LAB 

0.01 325 \IHC 

IRON 0. 1 1 0.01 325 WHC 

STRONG ACIDS 0. 1 0. 01 0.1 PUREX 

0.01 222 S 

o. 1 T·PLANT 

ALUMINUM 0.01 0. 1 0. 1 T·PLANT 

0.01 327 

Ol!GAN IC MATERIALS 0. 1 0. 1 0. 1 PUREX 

0.1 T·PLANT 

0.01 325 Al 

0.01 327 

ACID CHLORIDES 0.01 0.01 o. 1 PUREX 

0.01 325 AL 

ACID ANHYDRIOES 0.1 0.01 0.1 PUREX 

0.1 T·PLANT 

0.01 325 AL 

0.01 327 

OXIDIZING AGENTS 0. 1 0.01 0.01 PUREX LAB 
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# of Probab. 
Druns of 

Reaction 

1573 2.5E·10 

13 2.0E·12 

5000 7.8E·10 

2562 4.DE·10 

2562 4.0E-10 

20831 3.2E·07 

2562 4.0E -10 

20831 3.2E·7 

2562 4.0E·10 

5000 7.8E·09 

2562 4.0E -09 

2562 4.0E -08 

2397 3. 7E-08 

309 4.8E·10 

34 5.3E·10 

34 5.3E·10 

13 2.0E-12 

2397 3.7E·06 

34 5.3E·08 

15 2.3E·10 

13 2.0E · 10 

2397 3.7E-08 

15 2.3E·12 

2397 3.7E· 7 

34 5.3E·09 

15 2.3E·11 

13 2.0E-11 

1484 2.3E · 10 



TABLE 4 
PROBABILITY OF ADVERSE CHEMICAL REACTION 

No. Coq>Ollld Proo/ Coqxn.nd Prob/ Haz. Quant. Facility 
Or1.111 Or1.111 lndx lndx 

0.01 222 S 

217 POTASSIUM 0.01 l«lOO 0.1 0.01 0.1 PUREX 
PERHANGAMATE 

0.01 PUREX LAB 

0.01 222 S 

0.1 T·PLANT 

0.1 PFP 

0.1 N· REACTOR 

0.01 PFP LAB 

0., TANK FARMS 

0.01 324 CE 

0.01 325 AL 

0.01 325 WHC 

0.01 325 PNL 

0.01 327 

218 S·OIPHENYL 0.01 STRONG OXIDIZING 0., 0.01 0.01 222 S 
CARBAZIOE AGENTS 

219 SI LICON 0.01 STRONG ACIDS 0.1 0. 01 0. 1 PUREX 

0. 1 T·PLANT 

220 SILVER 0.01 STROHG ACIDS 0.1 0.01 0.01 327 

221 SILVER 0.01 STRQ+jG BASES 0. 01 327 

222 POTASSIUM 0.01 SILVER 0.01 1 0.01 327 
PERHANGAMATE 

223 SILVER NITRATE 0.01 AMMONIA 0.01 1 0.01 325 AL 

0.01 325 WHC 

224 SILVER NITRATE 0.01 ETHANOL 0.01 0.01 0.01 325 AL 

0.01 325 WHC 

225 SILVER NITRATE 0.01 ORGANICS 0. 1 0. 01 0.1 PUREX 

0.01 PUREX LAB 

0.01 325 AL 

0.01 325 WHC 

226 SILVER OXIDE 0.01 OXIDIZERS 0. 1 0. 01 0.1 PFP 

227 SOOIUM BISMUTHATE 0.01 ACIDS 0. 1 0.01 0.1 T·PLANT 
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# of Probab. 
Or1.1111; of 

Reaction 

309 4.8E·11 

2397 3. 7E·08 

1484 2.3E·10 

309 4.8E·11 

34 5 .3E· 10 

20831 3.2E·07 

38 5.9E·10 

5000 7.8E·10 

57 8.9E·10 

16 2.5E·12 

15 2.3E·12 

2562 4.0E·10 

1573 2.5E·10 

13 2.0E-12 

309 4.8E·11 

2397 3. 7E·08 

34 5.3E·10 

13 2.0E·12 

13 2.0E·12 

13 2.0E·11 

15 2.3E·11 

2562 4.0E·09 

15 2.3E-13 

2562 4.0E-11 

2397 3. 7E ·8 

1484 2.3E·10 

15 2.3E-12 

2562 4.0E· 10 

20831 3.2E·07 

34 5.3E·10 



TABLE 4 
PROBABILITY OF ADVERSE CHEMICAL REACTION 

No. COll'pC)U'ld Prob/ COll'pC)U'ld Prob/ Hez. Quant. Factl ity 
Drun Orun lndx lndx 

228 SODIUM BISULFATE 0.01 STRONG BASES o. 1 0.01 0.01 PUREX LAB 

0. 1 T·PLANT 

0.1 PFP 

0.01 PFP LAB 

0. 1 TANK FARMS 

0.01 325 WHC 

229 SODIUM BISULFATE 0.01 STRONG OXIDIZING 0.1 0.01 0.01 PUREX LAB 
AGENTS 

0., T·PLANT 

0.1 PFP 

0.01 PFP LAB 

0. 1 TANK FARMS 

0.01 325 WHC 

230 SOOIUM BROMATE 0.01 STRONG REDUCING AGENTS 0.1 0.01 0.1 PUREX 

231 SOOIUM BROMATE 0.01 FINELY POWDERED METALS 0.01 0.1 0.1 PUREX 

232 SOOIUH BROMATE 0.01 STRONG ACIDS o. 1 0.01 0., PUREX 

233 SOOIUM BROMATE 0.01 ORGANIC HATTER 0. 1 0.1 0.1 PUREX 

234 SOOIUH CARBONATE 0.01 STRONG ACIDS 0.1 0.01 0.1 PUREX 

0.01 PUREX LAB 

0. 1 T·PLANT 

o., PFP 

o. 1 TANK FARMS 

0.01 324 CE 

0.01 325 AL 

0.01 325 WHC 

235 SODIUM CARBONATE 0.01 ALUMINUM 0.01 0. 1 0. 1 PUREX 

0. 1 T-PLANT 

0. 1 PFP 

0.01 325 WHC 

236 SOOIUM DICHROHATE 0.01 STRONG REDUCING AGENTS 0. 1 1 0.01 222 S 
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# of Probab. 
Druns of 

Reaction 

1484 2.3E·10 

34 5.3E-10 

20831 3.2E-07 

5000 7.8E-10 

57 8.9E·10 

2562 4.0E· 10 

1483 2.3E-10 

34 5.3E·10 

20831 3. 2E-07 

5000 7.8E·10 

57 8.9E·10 

2562 4.0E·10 

2397 3.7E·08 

2397 3.7E·08 

2397 3.7E-08 

2397 3.7E·07 

2397 3. 7E-08 

1484 2.7E-10 

34 5.3E·10 

20831 3.2E·07 

57 8.9E-10 

16 2.SE·12 

15 2.3E·12 

2562 4.0E-10 

2397 3. 7E-08 

34 5.3E-10 

20831 3.2E·07 

2562 4.0E-10 

309 4.8E·09 



TABLE 4 
PROBABILITY OF ADVERSE CHEMICAL REACTION 

No. COllf>OU'ld Prob/ COQf>OU'ld Prob/ Haz. Quant. Facility 
Drun Drun lndx )ndx 

0. 1 T·PLANT 

0. 01 325 \IHC 

0. 01 325 PNL 

237 SOOIUM DICHROMATE 0.01 ALCOHOLS 0.01 0.01 0.01 325 \IHC 

0. 01 325 PNL 

238 SOOIUH FLUORIDE 0.01 STRONG ACIDS 0. 1 0.01 0.1 PUREX 

0.01 PUREX LAB 

0.01 222 S 

0. 1 T·PLANT 

0. 1 PFP 

0. 1 N· REACTOR 

0.01 PFP LAB 

0. 1 TANK FARMS 

0.01 324 CE 

D.01 325 PNL 

0. 01 325 AL 

0.01 325 \IHC 

0 .01 327 

0.01 340 

239 SOO !UM I 00 IDE 0.01 STRONG ACIDS 0.1 0. 01 0. 01 325 IJHC 

240 SODIUM HYPOCHLORITE 0 .01 STRONG ACIDS 0 . 1 . 1 0. 01 325 IJHC 

241 SODIUM NITRATE 0.01 STRONG REDUCING AGE NTS 0 . 1 0.01 0. 1 PUREX 

0. 01 PURE X LAB 

0. 1 PFP 

0.01 PFP LAB 

0. 1 TANK FARMS 

- 0. 01 324 CE 

0. 01 325 IJHC 

0.01 325 PN L 

242 SOOIUH NITRITE 0.01 FINELY P~ER ED ME TALS 0.01 0.01 0.1 PUREX 

0 .01 PUREX LAB 
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# of Probab. 
Drl.lllS of 

Reaction 

34 5.3E·08 

2562 4.0E-08 

1573 2.5E-08 

2562 4. OE · 11 

1573 2.53- 11 

2397 3.7E-08 

1484 2.3E·10 

309 4.8E - 11 

34 5.3E-10 

20831 3.2E·07 

38 5.9E-10 

5000 7.8E·10 

57 8.9E - 10 

16 2.5E - 12 

1573 2.5E·10 

15 2.3E·12 

2562 4.0E·10 

13 2.0E-12 

117 11 

2562 4. 100E -

2562 4.0E10· 

2397 3 . 7E -08 

1484 2.3E -10 

20831 3 . 2E -07 

5000 7.8E·10 

57 8.9E · 10 

16 2.5E - 12 

2562 4.0E-10 

1573 2. SE - 10 

2397 3 . 7E -09 

1484 2.3E·11 



TABLE 4 
PROBABILITY OF ADVERSE CHEMICAL REACTION 

No. Coq:>01.nd Prob/ Coq,olrod Prob/ Haz. Quant. Factl lty 
Drun Drun lndx lndx 

0.1 PFP 

0.01 325 PNL 

243 SOOIUM NITRATE 0.01 STRONG ACIDS 0.1 0. 1 0. 1 PUREX 

0.01 PUREX LAB 

o. 1 T·PLANT 

0. 1 PFP 

0.01 PFP LAB 

0.1 TANK FARMS 

0.01 324 CE 

0.01 325 AL 

244 SOOIUM NITRATE 0. 01 ALUMINUM/ 0.001 0.1 0. 1 PUREX 
OXIDANT 

0.1 T·PLANT 

0. 1 PFP 

0.01 325 WHC 

0.01 325 PNL 

245 SOOIUH NITRITE 0.01 STRONG REDUCING AGENTS 0.1 0.01 0.1 PUREX 

0.01 222 S 

0.1 T·PLANT 

0.1 N·REACTOR 

0.01 PFP LAB 

0.01 325 WHC 

246 SOOIUM NITRITE 0.01 FINELY P()',l!)ERED METALS 0.01 0.01 0.1 PUREX 

0.01 222 S 

0. 1 T·PLANT 

0. 1 N·REACTOR 

0.01 PFP LAB 

0.01 325 WHC 

247 SOOIUM OXALATE 0.01 STRONG OXIDIZING 0.1 0.01 0.01 PFP LAB 
AGENTS 

0.01 325 WHC 

248 SOOIUM PHOSPHATE 0.01 STRONG ACIDS o. 1 0.01 0.01 324 CE 
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# of Probab. 
Druns of 

Reaction 

20831 3.2E·08 

1573 2.5E·11 

2397 3. 7E · 07 

1484 2.3E·09 

34 5.3E·08 

20831 3.2E·06 

5000 7.8E·09 

57 8.9E·09 

16 2.5E·11 

15 2.3E · 11 

2397 3. 7E-08 

34 5.3E-10 

20831 3.2E-07 

2562 4.0E-08 

1573 2.5E-08 

2397 3. 7E·08 

309 4.BE-11 

34 5.3E·10 

38 5.9E·10 

5000 7.9E·10 

2562 4.0E-10 

2397 3.7E-09 

309 4.BE-12 

34 5.3E-13 

38 5.9E·13 

5000 7.9E·11 

2562 4.0E-11 

5000 7.8E-10 

2562 4.0E-10 

16 2.SE-12 



No. Coq>e>llld Prob/ 
Or1.111 

249 SOOIUM SULFATE 0.01 

250 SOOIUM SULFATE 0.01 

251 SOOIUM SULFIDE 0.01 

252 SOOIUM SULFIDE 0.01 

253 SOOIUM TARTRATE 0.01 

254 SOOIUM THIOSULFATE 0.01 

255 SOOIUM THIOSULFATE 0.01 

256 STRONTIUM NITRATE 0.01 

257 STRONTIUM NITRATE 0.01 

258 STRONTIUM NITRATE 0.01 

259 SUGAR 0.01 

260 SULFAMIC ACID 0.01 

261 SULFAMIC ACID 0.01 

TABLE 4 
PROBABILITY OF ADVERSE CHEMICAL REACTION 

Coq>Ollld Prob/ Haz. Quant. Faci I ity 
Ori.Ill lndx lndx 

0.01 325 WHC 

0.01 325 PNL 

0.01 327 

STRONG ACIDS 0.1 0.01 0.01 325 WHC 

0.01 325 PNL 

ALUMINUM 0.01 0.1 0.01 325 WHC 

ACIDS 0.1 0.01 o. 1 TANK FARMS 

OXIDIZING AGENTS 0.1 0. 01 0.1 TANK FARMS 

STRONG OXIDIZING 0.1 0.01 0.01 PFP LAB 
AGENTS 

STRONG OXIDIZING 0.1 0.01 0.1 PUREX 
AGENTS 

0.1 T·PLANT 

STRONG ACIDS 0. 1 0.01 0.1 PUREX 

0. 1 T·PLANT 

STRONG REDUCING AGENTS 0 . 1 0. 1 0.01 325 AL 

0.01 325 WHC 

0.01 325 PNL 

STRONG ACIDS 0. 1 0. 1 0.01 324 CE 

0.01 325 AL 

0.01 325 WHC 

0.01 325 PNL 

ALUMINUM PO',JOER/WATER 0. 001 0.1 0.01 325 WHC 

STRONG OXIDIZING 0. 1 0. 1 0. 1 PUREX 
AGENTS 

0.01 325 WHC 

STRONG OXIDIZING 0. 1 0.01 0. 1 PUREX 
AGENTS 

0.1 PFP 

0.01 PFP LAB 

0.01 324 CE 

STRONG BASES 0. 1 0.01 o. 1 PUREX 

0. 1 PFP 
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# of Probab. 
Oruns of 

Reaction 

2562 4.0E-10 

1573 2.5E·10 

13 2.0E-12 

2562 4.0E-10 

1573 2.5E·10 

2562 4. OE· 10 

57 8.9E-10 

57 8.9E·10 

5000 7.8E·10 

2397 3.7E·08 

34 5.3E-10 

2397 3.7E-08 

34 5 .3E-10 

15 2.3E·11 

2562 4.0E-09 

1573 2.5E-09 

16 2.5E-11 

15 2.3E·11 

2562 4.0E-09 

1573 2.5E·09 

2562 4.0E-08 

2397 3.7E·07 

2562 4.0E-09 

2397 3.7E-08 

20831 3.2E-07 

5000 7.8E·10 

16 2.5E-12 

2397 3.7E·08 

20831 3.2E·07 



TABLE 4 
PROBABILITY OF ADVERSE CHEMICAL REACTION 

No. c~ Prob/ C°""°uid Prob/ Haz. Quant. Facll fty 
Drun Drun lndx lndx 

0.01 PFP LAB 

0.01 324 CE 

262 SULFONIC ACID 0.01 ACIDS 0. 1 0.01 0.01 PFP LAB 

263 SULFONIC ACID 0.01 BASES 0.1 0.01 0.01 PFP LAB 

264 SULFONIC ACID 0.01 ALCOHOLS 0.01 0.01 0.01 PFP LAB 

265 SULFONIC ACID 0.01 METALS o. 1 0.1 0.01 PFP LAB 

266 SULFONIC ACID 0.01 AMINES 0.01 0.01 0.01 PFP LAB 

267 SULFONIC ACID 0.01 \JATER 0. 1 0. 1 0.01 PFP LAB 

268 SULFURIC ACID 0.10 BASES 0. 1 0.01 0. 1 PUREX 

0. 01 PUREX LAB 

0.01 222 S 

0.1 T·PLANT 

0.01 PFP LAB 

0.01 325 AL 

0.01 325 \JHC 

0.01 325 PNL 

0.01 327 

269 SULFURIC ACID 0.10 HALIDES 0.01 0. 1 0. 1 PUREX 

0.01 PUREX LAB 

0.01 222 S 

o. 1 T·PLANT 

0.01 PFP LAB 

0.01 325 AL 

0.01 325 \JHC 

0.01 325 PNL 

270 SULFURIC ACID 0.10 METALS 0.1 0.1 0.1 PUREX 

0.01 PUREX LAB 

0.01 222 S 

0.1 T·PLANT 

0.01 PFP LAB 

0.01 325 AL 
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ti of Probab. 
Druns of 

Reaction 

5000 7.8E·10 

16 2.5E·12 

5000 7.8E·10 

5000 7.8E·10 

5000 7.8E·11 

5000 7.8E·09 

5000 7.8E·11 

5000 7.83·09 

2397 3.7E·07 

1484 2.3E·09 

309 4.8E·10 

34 5.3E·09 

5000 7.8E · 09 

15 2.3E·11 

2562 4.0E·09 

1573 2.5E·09 

13 2.0E-11 

2397 3.7E-07 

1484 2.3E·09 

309 4.8E·10 

34 5.3E · 09 

5000 7.8E·09 

15 2.3E·09 

2562 4.0E-09 

1573 2.5E·09 

2397 3.7E·06 

1484 2.3E · 06 

309 4.8E·07 

34 5.3E·08 

5000 7.8E·06 

15 2.3E·08 



No. Coq>OUnd Prob/ 
Drua 

271 SULFURIC ACID 0.10 

272 TANTALUM 0.001 

273 TANTALUM 0.001 

274 TETRASOOIUM 0. 01 
ETHYLENE OIAMINE 
TETRAACETATE <EDTAl 

275 TETRASOOIUH ETHYLEN 0.01 
DIAMINE 
TETRAACETATE (EDTA) 

276 TETRABROMO· ETHANE 0.01 

2n TETRABROMETHANE 0.01 

278 THENOYL 0.01 
TR I FLUROACETONE 

279 THYMOLPTHALEIN 0.001 

280 TITANIUM CHLORIDE 0. 01 

TABLE 4 
PROBABILITY OF ADVERSE CHEMICAL REACTION 

COllf>(XTICI Prob/ Haz. Quant. Facility 
Drun lndx lndx 

0.01 325 WHC 

0.01 327 

WATER 0. 1 0.01 0.1 PUREX 

0.01 PUREX LAB 

0. 01 222 S 

0.1 T·PLANT 

0.01 PFP LAB 

0.01 325 AL 

0.01 325 WHC 

0.01 325 PNL 

0.01 327 

STRONG BASES 0.1 0. 1 0.01 327 

HYDROGEN FLUORIDE 0.01 0.1 0.01 327 

STRONG OXIDIZING 0. 1 0.01 0.01 325 AL 
AGENTS 

0.01 325 WHC 

0. 01 325 PNL 

STRONG BASES o. 1 0.01 0.01 325 Al 

0.01 325 WHC 

0.01 325 PNL 

STRONG BASES 0.1 0. 01 0. 01 222 S 

STRONG OXIDIZING 0. 1 0.01 0.01 222 S 
AGENTS 

STRONG OXIDIZING 0. 1 0.01 o. 1 PUREX 
AGENTS 

0.01 PFP LAB 

0. 01 325 AL 

0.01 222 S 

STRONG OXIDIZING o. 1 0. 01 0.01 PFP LAB 
AGENTS 

STRONG OXIDIZING 0. 1 0. 01 0. 01 222 S 
AGENTS 
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# of Probab. 
OrlJIIS of 

Reaction 

2562 4.0E-06 

13 2.0E-=08 

2397 3.7E·07 

1484 2.3E·09 

309 4.SE -08 

34 5.3E·09 

5000 7.SE-09 

15 2.3E·11 

2562 4.0E-09 

1573 2.5E·09 

13 2.0E-11 

13 2.0E -10 

13 2.0E · 13 

15 2.3E·12 

2562 4.0E - 10 

1573 2.5E·10 

15 2.3E·12 

2562 4.0E-10 

1573 2.5E -10 

309 4. SE - 11 

309 4.SE - 11 

2397 3. 7E -08 

5000 7.SE - 10 

15 2.3E · 12 

309 4.SE· 11 

5000 7.8E·11 

309 4.8E·11 



.. 

~ cr-..., --c::::J .. 
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No. 

281 

282 

283 

284 

285 

286 

287 

288 

Coq,ol.nd Prob/ 
Drun 

TOLUENE 0.01 

TRIBUTYL PHOSPHATE 0.10 

TRIBUTYL PHOSPHATE 0.10 

TRICHLOROETHANE 0.01 

TRI-N-DOOECYLAMINE 0.01 

TRl·ISO·OCTYLAMINE 0.01 

TRI ·N OCTYLAMENE 0.01 

TRl·N·OCTYLAMENE 0.01 

TABLE 4 
PROBABILITY OF ADVERSE CHEMICAL REACTION 

Coq,ol.nd Prob/ Haz. Quant. Facflfty 
Drun lndx lndx 

OXIDIZING AGENTS 0.1 0.1 0.01 PFP LAB 

0.01 327 

STRONG OXIDIZING 0. 1 o. 1 0.01 PFP LAB 
AGENTS 

0.01 325 AL 

0.01 325 WHC 

0.01 325 PNL 

0.01 222 S 

0.01 PUREX 

0.1 PFP 

STRONG BASES 0.1 0.01 0.01 PFP LAB 

0.01 325 AL 

0.01 325 WHC 

0.01 325 PNL 

0.01 222 S 

0.1 PUREX 

o. 1 PFP 

STRONG OXIDIZING 0. 1 0.01 0. 1 T·PLANT 
AGENTS 

0.01 325 AL 

0.01 327 

o. 1 PUREX 

STRONG OXIDIZING 0.1 0.01 0. 1 T·PLANT 
AGENTS 

0.01 325 AL 

0.01 327 

0. 1 PUREX 

STRONG OXIDIZING 0. 1 0.01 0.01 PFP LAB 
AGENTS 

0.01 222 S 

ACIDS 0.1 0.01 325 AL 

0.01 222 S 

ACID CHLORIDES 0.01 0.01 325 AL 
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f of Probab. 
Druns of 

Reaction 

5000 7.8E-09 

13 2.0E-11 

5000 7.8E-08 

15 2.3E-10 

2562 4.0E-08 

1573 2.5E·08 

309 4.8E-09 

2397 3.7E-08 

20831 3,2E·05 

5000 7.8E·09 

15 2.3E·11 

2562 4.0E-07 

1573 2.5E·07 

309 4.8E·10 

2397 3.7E·07 

20831 3.2E·06 

34 5.3E-10 

15 2.3E-12 

13 2.0E-12 

2397 3.7E-10 

34 5 .3E · 10 

15 2.3E · 12 

13 2.0E·12 

2397 3. 7E·08 

5000 7.8E-10 

309 4.SE-11 

15 2.3E·12 

309 4.8E· 11 

15 2.3E · 12 



No. COllf)OLnd Prob/ 
Dnn 

289 TRI-N-OCTYLAMENE 0.01 

290 TRI-N-OCTYLAMENE 0.01 

291 TRIS (HYDR- 0.01 
OXYLMETHYL) AMINO 
METHANE 

292 TRIS (HYDR- 0.01 
OXYLMETHYL) AMINO 
METHANE 
BASES 

293 TRISODIUM 0.01 
HYDROXYETHYL-
ETHYLENE DIAMINE 
TRIACETATE (HEDTA) 

294 UREA 0.01 

295 VANADIUM 0.01 

296 VANADIUM 0.01 

297 XYLENE 0.01 

298 YTTRIUM NITRATE 0. 01 

299 ZINC NITRATE 0.01 

300 ZINC NITRATE 0.01 

301 ZIRCONIUM 0.01 

302 ZIRCONIUM 0.01 

~03 ZIRCONIUM 0 01 

304 ZIRCONIUM 0.01 

305 ZIRCONIUM 0.01 

315 ZIRCONYL NITRATE 0.01 

TABLE 4 
PROBABILITY OF ADVERSE CHEMICAL REACTION 

COll'fXUld Prob/ Haz. Quant. Faci I ity 
Dr1i11 lndx lndx 

0.01 222 s 

ACID ANHYDRIDES 0.1 0.01 325 AL 

0.01 222 S 

OXIDIZING AGENTS 0.1 0.01 325 AL 

O.D1 222 S 

BASES 0.01 PFP LAB 

OXIDIZING AGENTS 0. 1 0. 01 0.01 PFP LAB 

STRONG OXIDIZING 0.1 0.01 0.01 325 PNL 
AGENTS 

OXIDIZING AGENTS 0. 1 0.1 0.01 325 IJHC 

STRONG ACIDS 0. 1 0.01 0.01 325 IJHC 

STRONG OXIDIZING 0.1 0.01 0.01 325 IJHC 
AGENTS 

OXIDIZERS 0.1 0.01 0. 01 222 S 

0.01 PFP LAB 

0. 01 325 AL 

0.01 327 

OXIDIZERS 0. 1 0.01 325 PNL 

STRONG REDUCING AGENTS 0. 1 0.01 0. 01 325 IJHC 

0. 01 325 PNL 

ALUMINUM/ IJATER 0.001 0. 1 0.01 325 \IHC 

SOOIUM HYDROXIDE 0. 1 0. 1 0.01 327 

0. 01 325 WHC . 

POTASSIUM HYDROXIDE 0.1 0. 1 0.01 327 

SODIUM DICHROMATE 0.01 1 0 01 325 IJHC 

POTASSIUM DICHROMATE 0.01 1 0.01 325 IJHC 

CARBON TETRACHLORIDE 0.01 1 0.01 327 

STRONG ACIDS 0. 1 0. 1 T-PLANT 

WHC-SD-W026-TI-007 
REV . 0 

PAGE E.71 OF E.72 

# of Probab. 
DrlRS of 

Reaction 

309 4.8E·11 

15 2.3E-12 

309 4.BE-11 

15 2.3E-12 

309 4.8E·11 

5000 7.8E·10 

5000 7.8E·10 

1573 2.5E·10 

2562 4.0E-09 

2562 4.0E-10 

2562 4. 0E -10 

309 4 .8E·11 

5000 7.8E·10 

15 2.3E·12 

13 2.0E·12 

1573 2.5E-09 

2562 4.0E·10 

1573 2.5E·10 

2562 4.0E·10 

13 2.0E·11 

2562 4.0E· 
09 

13 2.0E·11 

2562 4.0E-09 

2562 4.0E·09 

13 2.0E · 11 

34 5.3E· 09 



• . ' 

TABLE 4 
PROBABILITY OF ADVERSE CHEMICAL REACTION 

No. c~ Prob/ c~ Prob/ Haz. Quant. Fae fl tty 
Drun Drun lndx lndx 

0.01 325 Al 

316 ZIRCONYL NITRATE 0.01 ALUMINUM PO'.IOER/~ATER 0.001 0.01 325 AL 
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f of Probab. 
Drins of 

Reaction 

15 2.3E·11 

15 2.3E·10 
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APPENDIX F CONSEQUENCES OF EXPLOSIONS 
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Table 5 
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Conditions of Failure of Peak Overpressure-Sensitive Elements 

Structural Element Failure mode Approximate 
Incident Blast 
Overpressure 
(lb/in2) 

Glass windows, large and Shattering usuallly, 0.5-1 
small occasional frame failure 

Corrugated asbestos siding Shattering 1-2 

Corrugated steel or aluminum Connection failure 1-2 
paneling followed by buckling 

Wood siding panels, standard Usually failure occurs in 1-2 
house construction main connections allowing 

a whole panel to be blown 
in 

Concrete or cinder-block wall Shattering of the wall 2-3 
panels 8 in or 12 in thick 
(not reinforced 

Self-framing steel panel Collapse 3-4 
building 

Oil storaqe tanks Rupture 3-4 

Wooden utility poles Snapping failure 5 

Loaded rail cars Overturning 7 

Brick wall panel, 8 in. or 12 Shattering and flexure 7-8 
in thick (not reinforced) failures 



Table 6 

., . .. . 
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Physiological Effects of Blast Waves 

Physiological Effect Peak Overpressure (lb/in2
) 

Knock oersonnel down I 

Eardrum ruoture 5 

Lunq damaqe 15 

Threshold for fatalities 35 

50% fatalities 50 

99% fatalities 65 
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