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DR-2: C A P W Y  ACTION ( W I m G )  WlTHlH THEl WASTE MATERMIS 
Summary Memo of Record 

To: D.R. Anderson 

From: P. Vaughn, M. Land, R. MacKhon 

Subject: FEP Screening Issue DR-2 

STATEMENT OF SCREENING DECISION 

FEP Samdng Issue DR-2 wilI be included in future system-lml performarm asmment calculations 

STATEMENT OF SCREENING BSUIE 

This srresling effort evaluates the need for including wicking in future system-level performance assasment 
calculatiw~s. Capillary action (wicbg) is the ability of a material to cmy a fluid by capillary forces above the level it 
wadd m m d y  seek in response to pvhy. Although the representation of wicking is implied by the use of two-phase 
Drcy flow, wiclang in waste rnataials has b m ~  cans ided in the past st reprepresent a level of d e d  that is beyond the 
available data for fundamentally a g  the mechanism of wicking on gas generation. Nevatheless, the effect of 
wichng on gas generation mcl releases to Ihe environment cm be approximaled and may be important land needs 
evaluation. 

The present gas gaxdm male1 estimates mbstmtially d i f fmt  gas generation rates depmding upon whethet the 
waste is in d k t  contact with liquid or whetha the waste is surmmded by water vapor in the gas phase. This behavior 
is -istent with experhmtal obswvations. Thdore, the physical extent of these regions of mtact could be 
imptmt. Present -ptions are that capdary action in oAlulosics is not likely to be imp-z becaw it applies to 
ooly a small portion of the Zotal waste, which d d e  from i$ containas, is not likely to contain much metal. Sdar ly ,  
capillarity in mdal waste is also not likely hause the sites of the metal waste hgments aae much larger than the 

size needed to fllstain crtplllarity. W e  'pore' size of the sludges is probably small enough for capillary forces 
to be important, aside h the containers, the sludge is assumed to contain no k e  water because Squid mrbing 
&ds such tw dry @and canat are intentionally added to the sludge. Finally, whde capillarity in the bacW is 
pcsnile, it would be i m ~  only in regard to backill that is in k t  contact with metal (note there is no bacm in 
Ihe ~urreot repository design). 

The impact of wicking on k t  rel- ta the surf= during a drilling in&m into the repository is dso 
cadad Dkd rel- to the &me may occur dunng drilling due to cuttings and spallings in the dnlling fluid and 
brine circulation ffom the Fepositgr to the d a c e  in the wellbwe. Thee releases are cdntrolled by the prevahg 
p c s n q  permeabity, and saturation mditims in the d q m d  nmn at the time of intrusion The effect of w i c h g  m 
&ESZ d t i m  may be im-t and needs to be evaluated 

APPROACH 

The badhe ga4 pxatian model in BRAGFLO ammts  for corrosion of iron and microbial degmdation of 
celIulosics. The net reaction rate of these processes is directly dependent on brine shratiwt: an increase in brine 

' saturation will haease the net &on rate by weighting the inundated p d c m  more heady, while Iess wkghhg is 
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applied CQ the slowa humid patian. To simulate the sect of wicking on the net redon  rate, an dective. brine 
salmation. which includes a wicking &wahn oontribdon, is u& to dculate reaction rates m k  than the brine 
sabmtion. The wicldng model is d h b e d  on page 2 of Section C. 

, . A series of BRAGFLO sirnulaticas were p a f d  to detamine if wicking has the potenrial to d a n c e  
mtmbrmt migalion to the d b l e  en-t. Effects of all 0th FEP issues were disabIed in the simulations, 
Two basic scenarios wae considered in Ihe screening analysis. mdisaabad paformam and distuibed perfonnanca 
Both scenarios included a 1.0 degree formtion dip downward to the swth. Inkusion event El is umsidffed in the 
disturbed scenario and consists of a borehole that pen&- the repository md pressllrized brine h the underlying 
M e  F d o n  Two yariatkm of intrusion event E 1 me examined, El Up-Dip and El Down-Dip. In the El Up- 
Dip event the intmdd panel region is located on the updp (north) end of the repsiw (Figure 2 of Section B), 
whenas in the El Down-Dip went the intruded panel region is located on the downd~p (south) end dthe repository 
(Fi p 3 of S d o n  B). Thw two El m t s  panut evaluation of the p&iility of increased brine flow into the panel 
region due to higher h e  saturations d o d p  of the M o l e .  and the potential for subsequent mipacts w 
contaminant migratioa To in-k &e effects of uncertainty in each case (731 Up-Bp, El Down-Dip, and 
undisturbed), a Latin hyperwbe sample size of 20 wss used resulting h a total of sixty simulations. To assess the 
d t i v j t y  of @an pafbrmance on wicking in the w e  matajals, mditimd complementary cumulative disbibutim 
functions (CCDFs) of normalized contaminated brine releases to the Culebra via humm i n h i o n  md shaft system, as 
we11 as releases to the subsurfam boundary of the accessible environment, were constructed md compared to the 
corresponding b d h e  mdel CCDFs. Jn the basehe m&l calculations, the effects of all FEP issues are disabled 
'l%ese comparx'sons prwide duect infondon about hew the inclusion of wicking may idufnce q i m h y  
perfonnamce. In addition, performance m m  me examined for direct releases during drilling due to cuttings and 
spaIlings and brine cidat ion h m  the nqmtgr to the stnfaoe. Potential relearn b the furface dllting dnlLu-~g are 
StrOngIy i n f l u d  by h.m drivers: brine pressures, brine saturations, and permeability in the waste disposal area 
Spalhgs, cuttings, and brine releases tend to in- with an ime&x in each of these drivers. 'Ihe exception to this 
trend is that at high brine sahmtjons (or low gas saturations) brine relases tend to decrease because gas volumes 
become to small tomaintain an appreciable gasdrive (gas expansion). 

RESULTS AND DISCUSSION 

CCDFsfk re1- to the Culebra and l a t d  land wiW-awal bwnclq for El Up-Dip. El Down-Dip, end 
undisimkd urses are provided in F i p  4 of S d o n  B. Each figure compam CCDFs of nomra5d  releases 
predicted by the baseline model and norm- releases p d c t e d  with capillary d m  Note that releases to the 
Culebra via the shaft and intrusion barehole are shown on the left side of the figure whereas releases to the subsurface 
batnadary of f l ~  accessible envirrmment are presenled m the right side of the figure. In all thm cases (El Up-Dip, El 
Down-Dip, d udkbW), &e capillary adion curves fix releases to the Culebra me wty clom to the baseline curvs 
fmmostoftheklmgdq with capillary action d m  having only sligh* higher valua in the diHu%ed scenarios. In 

. ih El Up-Dip and El Down-Dip cats, CCDFs for releases to the subsurface bwndary show higher probabilities for 
only mall and imigdcant fel-. U n M  releases to Ihe subsurface boundary of the accessible environment via 
the marker beds are consistently higher for the baseline model, with (he b8seEute CCDF above and ta the right of the ' 
c@my action CCDF, h summrrryI the Waenm- in ~1eass between the baselhe and wicking d t s  are minor and 
occur primarily in the low release tegions ofthe CCDFs, 

Performance measllres for direct release during drilling which include maximum, man, medimq and 
ninimrn vaiues of voIume averaged brine presslrres, brine saturations, poms~ty, and permeability in the wask region 
fbrumWnW d t i m  at 100,1000, and S 0000 yeam, are given in Table 3 of Section B. Cornparison of these table 
values with the baseline values given in Table 2 indicate that wickhg produces slightly higher maximum, minimum, 
and mdm ymum at 1100 years only and a higher median presnae at 1000 years. Note that these presfllres are 
d&ly low @ydmMic pressure is approximately 7.8 MPa). In addition, all brine saturations. with the exception of 
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the maximum value at 1OOO yesrs, are not sigdicantly d X m t  than the corresponding baseline model values. 
Therefore, in all clises with the exception of the 1000 yew intrusim time, direct releases during drilling will not be 
sigdicantly diffaent than those predicted by the baseline model. 

The maximum brine saturation at 1000 years is sp-iy 7 per cent higher than the correspoading 
basefine value and this may result in releases greater than those predicted by the baseline model. A separate screening 
analysis of direct releases due to brine ckulatim fi-om the repository to the d a m  is currently underway. The 
screening mmmmdation for wicking may be revisited in light of h s  analysis. 

BASIS FOR RECOMMENDED SCREENING DECISION 

Results indicate that wicking does not significanUy impact releases to the accessible envhnment via the 
Culebm end Madcer Beds. However, the impect of capiIIary d o n  on potentid releases due to a drilling intrusion may 
not be insisnificmt fix inbusion times near lo00 years. Therefore, capillary action will be included in all fUhlre PA 
system-level modeling. This screening decision will be reevaluated once the separate and c m t l y  ongoing screening 
andysis of brine circulation to the surface is completed and the impact of wickhg on this phenomena is futher 
quantified 
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DR-3: DYNAMIC CLOSURE OF THE NORTH-END AND HALLWAYS 
Summary Memo of Record 

To: DR A n b  

From: P. Veughn, M Lord, R MacKinnon 

Subject FEP Smming lssue DR-3 

STATEMENT OF SCREENING DECISION 

FEP Scnmhg Issue DR-3 need not be included in fitme yskm-level performance assessment dculations. 

STATEMENT OF SCREENING ISSUE 

This screening effort evaluates the need far including dynamic closure of the north-end and hallways in future 
system-level performance assessment calculations. In past calculations, the dynamic effect of halite creep and room 
consolidation on r#m porosity was modeled only in the waste disposal regions. Other portions of tbe repository, such 
as the e d e n t a l  region in the north end and the hallways, were modeled assuming fied (invariant with time) 
properties. In these regions. the permeability was held at a fixed high value repmtst ive of nearly unconsolidated 
material mmadesyr a m . w h d d .  The pomty in these regions was maintained at relatively low values associated with 

. highly consolidated mataial. It was assrand that this combination of low porosity and high permeability would 
tmmvativly ovensthate flow through these regions and minimize the capacity of thls mattrial to store fluids. 

The impact of dyoamic d m  of the northend and halIways on direct rel- to the d a c e  during a clrilling 
intrusion into the repmitory is also considend Direct releases to the d a c e  may occur dunng drilling due to cuttings 
and q a l h g  in the drilling fluid and brine circulation from the repositmy to the surfice in the wellbore. These releases 
are conkollwl by ?he prevailing presswe, pmmeability, and saturation condjtiom in the disposal room at the time of 
intrusion. The &kt of dynamic closure of the north-end and hallways on these conditions may be important and needs 
to be evaluated 

APPROACH 

Consolidation ofthe northend and hallways was implemented in BRAGFLO by relating pressure ahd time to 
pomsity r i a  theSpcaosity slrrface" method The porosity surface is a look-up table within BRAGFLO that relates cavity 
closure (void volume) to time and pressure for different gas generation histories. This porosity surface is calculated 
independcnUy ofBRAGFL0 by the camputer code SANTOS (see Butcher et al, 1991). The pmsity d a c e  for the 
n&-end and hallways is d 5 m t  than the me used for mlidation of the disposal rown md is based on an empty 
excavatim it is described in detail in a memo h Stone and ArqueUo to Butcher atitled 'Porosity Surface 
haat ion for a Disposal Rwm Without Crushed Salt BacW'and dated 2/2/95 (SWCF WPO #: 30 144). 

A series of BRAGFLO simulations were performed to detmnine if dynamic -lidation of the north-end and 
hallways has the potential to enhance contaminant migration to the accessible environment Effects of all other FEP 
issues were disabled in the Simulations. Two basic scenarios were consided in the screening analysis, undisturbed 
performance and dishdxd performance. Both scenarios included a 1.0 degree formation dip downward to the south 
Inbusion event El is considered in the dish&& scenario and consists of a M o l e  that penetrates the repository and 
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mud). In summary, dynamic c l m  of the northend and hallways has a negligible effect on waste room conditions 
relevant to releases during a drilling inbusion 

i BASIS FQR RECOMMENDED SCREENING DECISION 

Based on the CCDFs, the inclusion of amsolidation of the north-end and hallways in BRAGFLO results in 
ovaall lower c0mpe.d releases to the d b l e  envhmment than the baseline case. In addition, dynamic 
mnsolidatibn has an insigdcant effect on waste roam conditions relevant to direct releases during a drilling 
intmion. As a result, the baseline model is cawnative (over predicts potential releases) in its treatment of closure 
and  lida at ion of the northend and hence the closure of the northend can be eliminated h consideration in the 
baseline PA model. 
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DRd: BRINE PUDDLING M THE REPOSmORY DWE TO HETEROGENElTlES 
Summary Memo of Record 

To: D.R. A n d m  

From: P. Vaughn, M. Lotd, R. MacKinnon 

Subject: FEP Screening Issue DR-6 

STATEMENT OF SCREENING DECLSION 

F'EP Smmbg Issue DR-6 need not be included in f h e  system-level ~ ~ c e  assessment calculations. 

STATEMENT OF SCREENING ISSUE 

This saeening effort evaluates the need for including heterogeneity of disposal room contents in futm 
system-level performance assessment calculations. Previous modeling of flow within the repository is based on 
homogenizing the room contents into large mputational volumes. However, heterog&eity of room contents may 
influence gas and brine behavior in the room by causing fluid flow among channels or preferential paths in the waste, 
bypashg atire regions. This bypassing of entire regions may leave large volumes of brine immobile and avdable to 
re;act with the wade ptoducing sigru6cant volumes of gas. Isolated regions could exist because (1) they may be isolated 
by low permeability waste barriers, 2) because connectivity with the intabeds may occur only at particular locations 
within the repository, or 3) the repository dip may promote preferential gas flow in the upper regions of the waste. 

The impact of puddlrng on direct releass to the m f e  during a &g intrusion into the reposithy js also 
m n s h d  Dtrectreleeses to the d a c e  may occla during driUing due to cuttings and spallings in the drilling fluid and 
brine circulation from the repository to the d a c e  in the wellbore. These releases are mtroUed by the prevailing 
psme, pamdiity, aad &ration d t im in the disposal rrxnn at the time of inbusion The effect of puddling on 
these conditions may be important and needs to be evaluated 

APPROACH 

To address room hetemgeneity issues and resulting impact of immobile brine, an additional parameter has 
been implemented in BRAGFLO to spec@ the minimum acrive (mobile) brine flow shntion (pseudo-residual brine 
saturation). Above this saturation, the normal desa'ptim of two-phase flow apply (i.e., either the BmWCbq or 
VanGenuchtenIParker relative permeability models). Below this mjnimum, bike is immobile, although it is available 
for reaction and it may still be amsumed during the gas generation reactions. Justification for the saturation limit 
assumption is based on the presumed heterogeneity of the waste and the fact that .the repository dips slightly. The 
sahdon limit (puddling parameter) is applied rmifody throughout the dqosal roam in order to bound the impact of 
puddling. Implementation of the puddling parameter is descrikl on page 3 of Section C. 

A &es of BRAGFLO simulations were p a f d  to determine if puddling has the potential to enhance 
contaminant migration to the accessible en-t FXects of all other FEP issues were disabled in the simulations. 
Two basic scenarios were considered in the scxeening analysis, mdisturtd performance and disturbed performame. 
Both scenarios included a 1.0 degree formation dip downward to the swth Intrusion event El is coosidered in the 
disturbed scenario and cansists of a b~rehole~that penetrates the repository and ptessurized brine in the underlying 
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Castile Famation. Two variations of inbush event El are examined, EI Up-Dip and El Down-Dip. In the El Up- 
Dip event the intruded panel region is located on the y A p  (north) end of Ole repositmy (Figure 2 of Section B), 
whereas in the El Down-Dip event the intruded panel region is located on the downdip (south) end of the repository 
( F i p  3 of Section B). These two El events permit evaluation of the possl'blity of inweased brine flow into the panel 
region due to hi@ brine saturations down-dip of the borehole and the potential for subsequent impacts on 
con&ant migration. To mcqomte the &eds of uncatainty in each case (El Up-Dip, El Down-Dip. and 
undisturbed), a Latin h ~ u b e  sample size of 20 was used resulting in a total of sixty simulations. To assess the 
d t i v i t y  of system perfhnance on puddling, conditional complementary cumulative dishibution functions (CCDFs) 
of normalized contambaled brine releases to the Culebra via human inbusion and shaft system, as well as releases to 
tbe subsurface boundary of the accessible environment, were amstmcted and compared to the mreqonding baseline 
model CCDFs. In the b w h e  model calculations, the effects of all FEP issues were disabled. nese comparisons 
provide direct information about how the inclusion of puddling may influence repository performance. In addition, 
performance measures are examined for direct releases during drilling due to cuttings and spalljng and brine 
circulation h the repository to the surface. Potwtial releases to the surface during drilling are Wngly influenced by 
three dnvers: brine pressures, brine saturations, and permeability in the waste disposal area. Spallings, cuttings, and 
brinereleaw tend to increase with an increase in each of these drives The exception to this trend is that at high brine 
satmations (or low gas sahmtions) brine releases tend to decrease because gas volumes become to small to maintain an 
appreciable gas drive (gas expansion). 

RESULTS AND DISCUSSION 

CCDFs for releases to fhe Culeh and s u b m f ~ ~ e  boundary of the accessible environment foi El UpDip, El 
Down-Dip, d a ~ d m  cases are provided in Figure 6 of Section B. Each figure compares CCDFs of normalid 
releases predicted by the basehe model and normalized releases predicted with puddlmg. Note that releases to the 
Culebra via the shaft and inbusion borehole are shown on the left side of the 6gure w f i m  releases to the subsurfae 
h i d a y  ofhe -ile environment arr: presented on the right side of the figure. In dl t h e  cases (El Up-Dip, El 
Down-Dip, and und idnh i ) ,  the puddling curves for releaxs to the Culebra are vay close to the baseline curves for 
most of their lengths. In addtion, CCDFs for releases to the subsurFax h d q  via the marker beds show that the 
baseline CCDF is consistefitiy above and to the right of the puddling CCDF. En summary, diff~ences in releases 
between the baseline and puddling results are minor with the baseline model predicting consistently higher releases. 

Performance measures for direct re1eas-s during drilling, which include maximum, mean, medium, and 
minimum values of volume averaged brine presslues, brine saturations, porosity, and permeabiliv in the waste region 
for un- conditions at 100, 1000, and 10000 y q  are given in Table 5 of Section B. Comparison of these 
values witb the baseline v h  given in Table 2 indicate that puddling produces slightly larger maximum, mean, and 
median brine s a t u d m  at 100, 1000, and 10000 years. AU other performance measures are nearly equal between the 
baseline and puddljng cases. The higher brine saturations, however, with the exception of the maximum values at 1000 
and 10000yas, are small end the brine will not be dciently mobile for releases to be significant Further, although 
the maxjmum brine saturation values at 1 OOO and 10000 years exceed the axresponding baseline values, they are too 
high to allow enough gas to be present to provide the gas drive needed to exceed basehe model releases. As a 
consequence, the mmqmdhg maximum baseline saturations result in slightly larger releases with respect to direct 
releases due b a drilling inbusion. In summary, the baseline case is su5cien$ comat ive  with respect to direct 
releases due to a &iUing intrusia 

Based on the CCDFs, the inclusion of puddling in BRAGFLO results in ovaall lower computed releases to 
the d b l e  environment than the baseline w. In addition, puddling has an insignificant effect on waste room 
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d t i o n s  relevant to relmis due to a .driiling in&m As a result the baseline model is conservative in its 
approach to hmogenhng waste panel mteuts into Iarge cmputatimal volumes and puddhg can be ehinated 
fmn d d e r a t i o n  in system-level PA cafculbons. It is myhasited that a separate s a w i n g  analysis of direct 
rel- due to brine circulation h m  the repository to the surface is cwently undaway and the impact of pudding 
on this phenomena will Ix examined in addrtional detd. This s m m h g  decision will be walualed once the 
separate smmhg analysis is completed and the mpact of puddling on releases due to a biilng intrusion are M a  
d u a t e d  
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DR-7: PENHEABILJTY VARYING WITH POROSXTY IN CLOSURE REGIONS 
Summary Memo of Record , 

To: D.RAnd&n 

I 

From: P. Vaughn, M Lord, R. MacKinnon 

Subject: FEP Screening Issue DR-7 

STATEMENT OF S C R E M G  DECXSlON 

FEP Smmhg Issue DR-7 need not be included in firhm system-level performance assessment calculations. 

STATEMENT OF SCREENING ISSUE 

'Ibis saeening effort detamines if dynamic variations in permeability with porosity and consolidation should 
be included m future system-level perfiance assessment calculations. In past calcdations, the dynamic effects of 
halite aeep and room cmsoljdatjon on room porosity were only modeled in the waste disposal region. in addition, the 
permeability of the waste disposal region was uniformly fixed at a high value so that fluid flow would not be impeded 
Direct releases to the surface via cuttings and spallings depend in part on the permeability of the waste region at the 
time of inkusion. These h t  releases were calculated conditioned on a permeability that was consistent with the 
porosity and degree of consolidation at the time of intrusion The detenniaation of thls permeability was done outside 
of the flow field calculations and was not the same value of permeability used to estimate the flow fields. 

* Olhportions ofhe rep iby ,  such as the experkntal region in the n& end and the hallways, have been 
modeled assuming ked (invariant with time) values for both @ty and permeability. In these regions the 
m b i l i t y  was held at a fie3 high value representative of nearly unammlidated or modestly consolidated material. 
The porosity m these regions was maintained at relatively low values associated with highly m l i d a t e d  material. It 
was assumed that this mbinatim of low porosity and high permeability would m a t i v e l y  overestimate flow 
through these regions and minimize the capacity of these regions to store fluids, thus providing a maximized release to 
the environment 

The impact of pemeability varying with porosity in all -tory regions on direct releases to the surfbe 
during addling inbasion into the repository is also oonsidered Direct releases to the surface may occur during drilling 
due to cuUin&s and spallings in the drilling fluid and brine circulation h n  the repository to the surf= in the wellbore. 
These releas are contmUed by the prwailing presnrre, pemabilifyeability, and satmdon conditions in the disposal room a! 
the time of intrusion. The effect of permeability varying with porosity in repository regions which consolidate on these 
conditions may be important and neds to k evaluated. 

APPROACH 

A model for estimating the change in permeability with porosity in all repository regions (waste disposal 
regicm, wrth en4 and hallways) was implemented in BRAGFLO. This mdel is described on page 4 of Section C. A 
Series of BRAGFLO simulations were then performed to detRmine if permeability varying with porosity in all regions 
had the poteatial to enhance contaminant migration (compared to using a time inv&ant permeability representation of 
urawmlidated mateaid) to the accessible environment Effects of all other FEP isms were disabled in the simulations. 
Two basic scenarios were considered in the scmmhg analysis, undisturbed performance and W performance. 
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a Both scenmim included a 1.0 degree formatjan dip downward to the south. h&on event El is d d e r a d  in the 
disturbed soeaario and oonsists of a borebole that penetrates the repitory and pressurized brine in the underlying 
M e  F d m  Two variations of intmion event El are examined, E 1 Up-Dip and El Dm-Dip. In the E I Up- 
Dip event the intruded pauel region is located on the updip (north} end ofthe repasitmy (Figure 2 of Sedion B), 
wh- in the El Dm-Dip event the intruded panel region is lwkd on the down-dip (south) end of the repsitory I 

1 (Figure 3 of Section B). Thesf: two El events permit evaluation of the e b l i t y  of i n d  brine flow into the pane1 
region due to higher brine saturations down-dip of the hehole and the pbtential for subquast impacts on 
contaminant migratim To incarpate the. effects of unmtahty in each case (El Up-Pip, El Down-Dip. and 
undisturbed), a Lath hypercube m p l e  size of 20 was tlsed reflllting in a total of sixty simulations. To assess the 

i 
sensitivity of syw performance on dynamic pameability in the dosure regions, conditional complementary 
cumulative Wbution functions (CCDFs) of nmW contaminated brine releases to !he Culebra via hman 

+ intrusion and sh& system, as well as relaws to the subsurface boundary of the accessible envhmmt, were 
d and c o m p d  to the m r m p d n g  baseline model CCDFs. In the baseline mdel calculations, the effects 
of all FEP iwm were disabled T h a  mmparisons provide duwt infomation about how h e  inclusion of dynamic 
permeability in all repository regions may influence repository performance. In addition, pafmance rneasutes we 
cmnid for d h  releases during drilling due to cutting anand spal rigs and brine circulation h n  the repository to the 
d a c e .  Pohtial r e l w  to the slafaoe during d n h g  are strongly influenced by three drivers, brine p m ,  brine 
6- d pameability in the waste disposal area. Spallings, cuttings, and brine releases teod to in- with an 
increase in each of these drivers. The exception to lhis m d  is that at high brine saturations (or low gas saturations) 
brine releases tend to decrease because gas volumes W e  to small to rnaintain an appreciable gas drive (gas 
expansion). 

CCDFs fos rel- to the Culebra and lateral land withdrawal bounm for El Up-Dip, El Down-Dip. and 
undisiuhd cases me provided in Figure 7 of Won B. Each figure mqares CCDFs of nmalized relases 
@ded by &e baseline n d d  and nwmdid releases e c t e d  with dynamic pwmeability. Note that releases to the 
Cultbra via the shaft 9nd himion borehole are shown on the left side of the figure whems releases to the latersl land 
witbdrawd boundary are p m r e d  on the right side of the figure. In all three cases (El Up-Dip, El Down-Dip, 
dkhdxd), Be varying permeability w for r e l ~  to he Culebra are vay close to the baseline cunres for mod 
o f k  l@ T k  CCDFs for releases to the subsdace boundary of the m i l e  environment via the marker beds 
show or@ minor dB- between the v-g permeability and baseline d k  with the b&e CCDFs 
d t l y  gbove .and to the right of the varying permeability CCDFs. 7%- results are similar to those obtained in the 
analysis of dynamic mlid&w of the n d - e n d  and hallways and can be explained in part by the fact that the- 
varying porasities of tbe northend and hdways ex& the mwative cavity porosity (0.075) used in the basehe 
model fm mst of the 1 OOOO yrs. This results in v m  storage v o l m  capacity and lower repository p m .  h w e r  
p s m m  d t  in a lower dnving fm for release. The time-varying porosities we initially set to 1.0 and &ring the 
course of simulation they gradually d-. For a short duration (500 to 1 OOO yrs), starling at around 500 p, cavity 
pmities drop slightly below 0.075 and then experjenoe a gradual in- to d u e s  weU above the vdueof0.075. In 
mmmy, the reduction in pameability accwnpanying c l m  in Ole waste region and north-end and hdways appears 
to have Iittle effect on releases to the a b b l e  environmenL 

Performme measlaes for direct relertse during drilling, which include maximum, rnem medium, and 
minimum values of v o l w  averaged brine presnrra, brine saturatians, v t y ,  and permeability in the waste region 
f m u t d i d d  &tim at 103,1000, aud 10000 years, rn given in Table 6 of Section B. Comparison of these table 
values with the baseline values given in Table 2 indicate that brine p m  tend to b higher in the baseline case. 
Howevm, the maximum, median. and man brine saturations for varying permeability at POO yrs are only slightly 
hi&erthmthe corresponding b a h e  w h s .  It is also important to note that these saturations, although slightly higher 
fhan the -ding basetine v a l w  are mall and releases to the inbding weUbm wd1 be smd because of low 
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brine mobility at lhese low saturatiws, both in the &HI pamdility baseline and dynamically varying permeabiIity 
cases. This condition is further compwnded by the fact that, besides prfsum being less than the baseline case, the 
brine are well below hydmtatjc pressllre in the wellbore (approximately 7.8 Ma).  A.essures must e x 4  
hydmmtic pressure before -releases up the boffhole during d d h g  can mm ( b a d  on a hydrostatic o o l m  of 
d d h g  md). In smnmary, permability varying with closure has a neghgible effect m waste m wndrtions relevant 
to releases due to a drilling intmim 

BASIS FOR RECOMMENDED SCREENING DECISXON 

Based on the CCDFs, the hc1usion of dynamic pameability with clmm of the waste region, northad, 
and hallwrrys in BRAGFLO d t s  in ~ ~ n p ~ t e d  releases to the accd'blle environment that -tially equivalent 
to the basehe c w .  In addition, dynamic pameability has an insipficant effect on waste m conditiorls =levant to * 
mleam during a d d h g  inbusion As a reflllf the baseline model is oonservative in its katment of closure snd 
dynamic pameability can be eliminated fmn consideration in the baseline PA model. 
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Sd: DYNAMIC ALTERATION OF THE DRZtTRANSmON ZONE 
Summary Memo of Record 

To: DR. And- 

From: , P. Vaughn, M. h d ,  R. M a c h o n  

Subject: FEF Screening Issue 5-6 

STATEMENT OF SCREENING DECISION 

FEF Screening Ism S-6 need not be included in future system-level performance assessment 
cdcut ations. 

STATEMENT OF SCICEENMG ISSUE 

This screening eff0t-I evaluates the need for including dynamic alteration of the disturbed rock tone 
@FU) and W t i o u  zone (TZ) in future system-level perfwmance assessment calculations. The DRZ and TZ 
will have dynamic (time-varying) porosity and pameabiIity properties due to room consolidation, possible morn 
expansion, atld h h g  caused by high presms. Previous performance assessment calculations modeled the 
D m  and TZ with a constant porosity equal to those of the intact halite units and a constant high formation 
permeability. However, the DRZ and TZ may fracture in response to high, timedependent gas generated 
pressures. There will be a dual effect h r n  the formation alterations. With pressure build-up due to gas 
generation and creep closure within the waste, the increased porosity within the DRZ and transition zone may 
offer more fluid storage md resulting lower pressures. The increase in formation permeabilities may enhance 
gas and brine flow away frm the DRZ and TZ. As a consequence, Ihe constant properties used far the DRZ and 
TZ may not be conservative with respect lo gas and brine outflow. 

The impact of dynamic altaetim ofthe DRUTZ on dim3 releass to the surface drajng a dnlling intmiw 
into the repository is also considered Direct releases to the surface may rn during drilling due to cuttings and 
@m@ in the drilling fluid and brine circulation fimn the repository to the d a c e  in the wellbore. These releases are 
controUed by the prevailing pressure, pmneab'ility, and saturation conditiom in the disposal room at the time of 
inbusion The effect of dynamic dterations of the D W Z  on these mditions may be important and n& to be 
evaluated 

APPROACH 

The DRZ and TZ will have dynamic (timevarying) pornsit) and pameability properties due to three 
processes: (1) room urnsolidation, (2) possible room expansion, and (3) fracturing caused by high p r e s m .  
The twa processes are addressed e g  reason4 arguments. while the h d  process is addressed using a 
sensitivity analysis. These approaches are s u m d  in this section. 

Observations to date indicate that the development of a dilational DRZ around toom openings is time- 
dependent, is . ,  both the geomebic extent and amount of dilation within the DRZ increase with time, up to some 
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litnit. To the extent that dilation is significant, it wwld tend to allow increased brine storage beween h e  
bundary of the far-field domairr and the rwm wall. That is, it would tend to decrease observed brine idlow into 
the room itself. At long times, however, the DRZ (with the probable exception ofthe anhydrites) will largely 
heal and its porosity (of the halites) will return to approximately the initial porosity under Iithostatic loading. 
Therefore, assuming that fluid pressures w i h  the repository are relatively low at the time of final stmctwal 

! closure, the process of structural healing of my halite DRZ could potentially release "additional" brine into the 
waste disposal m m .  

The p m t  mode1 implementation assigns i n c d  permeabilities and f i x d  porosities (equal to the 
far-field porosity values) to the DRZ and TZ. Therefore. no "additionat" brine storage in the DRZ is allowed. 
This approach of combining elevated permeabilities with no d d i  ti onal brine storage has the following impacts: 
a) brine volumes estimated to enter the m m  directly are essentially those crossing the DWfw-field boundary as 
a function of time (since d a n c e d  DRZ storage is not allowed); b) prior to the time of effective structural 
closure, brine inflaw volumes should be overestimated (since e n h a n d  DFZ storage is not allowed); c) the 
mount of additional brine that flows into the repository during the DRZ heating period is bounded and included 
in the brine idow calculations. (This is because enhanced DRZ storage is not allowed and brine which would 
& d y  be retained in the DRZ is discharged directly into the repository. As long as DRZ healing dms not result 
in porosities less than intact levels, the current trestment bounds brine inflow.); and d) after the time of structural 
closure, estimated brine inflow volumes should be realistically estimated or slightly overestimated (because an 
elevated permeability of the DRZ is retained). 

Effective room closure is expected to occur (on average) within approximately 100-400 years, i.e.. very 
early in the 1 OOOO year time h e  of regulatory interest. Since: a) any impact of a time-dependent DRZ on fluid 
S o w  is expmted to occur very early in the regulatory heframe; b) b h e  inflow voIumes up to and through the 
time of room c l o m  should be realistically captured by the present modeling implementation; and c) since no 
meaningful lmpectof any shod-term increase in brine inflow rate during the process of fmal room c l o m  can be 
identified, it can be concluded that it is not necessary te include numerical modeling of a time dependent DRZ at 
the repository horizon in long-term sy stem-scale calculations during the room. closure process. 

me-Dmendent h e r t i e s  of the D W 7 ,  During Room Ex~ansion (Prior to Fonnation/Prmae.ation of New 
Ea!as& 

kssuming that '*final"room closure occurs while fluid pressures within the waste-emplacement rooms 
are still below lithostatic, and that far-field formation-propagation of fractures occurs only at pressures near the 
&thostatic load, thae is the possibility of time-dependent DRZrrZ properties at fluid pressures ranging b m  sub- 
lithostatic pmmres to that required for the initiation of h c t w h g .  Any diiational behavior w i t h  the DlGYlZ 
overthis prmme interval would be expressed in terms of increased permeability and local increases in porosity. 
The present modeling approach axmnes steady-state maintenance of increased permeability, but does not include 
inmass  in porosity. The available limited experimental data base indicates approxhateIy a four-fold increase 
in pameability of anhydrite interbeds at ptesfllres below lithostatic, with extremely small increases in porosity. 
Due to its ability to mq sh-ucturally at rates exceeding the rate of volumetric response to internal pressurization. 
hdte dilation ova  this pressure interval would not occur. 

Therefore, the baseline modeling approach, which assigns i n d  permeability to the DRZ at all 
times, is consavative (we~estimate fluid flow) regarding fluid flow through the DRZ over this pressure h t 4 ~ a l .  
Since time-dependent increases in porosity oc~ur only in the anhydti te over this pressure interval. the baseline 
model is atso conservative (underestimates storage) regarding potential brine and/or gas stwage within the DRZ. 
Therefore, it can lx concluded that indusion of a time-dependent DRZ in system-scale performance calculations 
is not warranted for this timelpresim interval. 
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Amodel for treating the alteration of formation properties within the DRZ and TZ was implemented in 
BRAGFLO. . This model is identical to the existing anhydrite interbed alteration model employed for the 
interbeds. In this model, fmation porosity and permeability are dependent on brine pressure as described on 
page 5-6 of Section C. This treatment permits the representation of two important formation alteration effects. 
First, pressure build-up due to gas generation and creep closure within the waste will slightly increase porosity 
within the DRZ and TZ and offer additional fluid storage with resulting lower pressures. Second, the 
accompanying increase in formation permeability will enhance the flow of fluid away from the DRZ and TZ. 
Since an increase in porosity has a tendency to reduce outflow into the far field. parameter values are selected so 
that the D W Z  alteration model greatly increases permeability while only modestly increasing porosity. - 

A suies ofBRAGFLX> simulations were perfiied to determine if dynamic formation alteration of the DRZ 
and TZ have the potential to enhance contaminant migration to the accessible environment Effects of all other FEP 
issues were disabled in the simulations. Two basic scenarios were considered in the &g analysis, u n M  
performance and dkbxbed performancx. Both scenarios included a 1.0 degree formation dip downward to the south 
Intrusion event El is considered in the dishubed scenario and consists of a borehole that penetrates the repository and 
pmsmhd brine in the underlying C d e  Formation Two variations of intrusion event El are examined, El Up-Dip 
and El Down-Dip. In the El Up-Dip event the intruded panel region is located on the up-dip (north) end of the 
repository (Figme 2 of Section B), whereas in the El Down-Dip event the intruded panel region is located on the down- 
dip (south) end of the repository (Figure 3 of Section B). These two El events permit evaluation of the possiblity of 
kmmed brine flow into the panel region due to higher brine saturations downdip of the borehole and the potential for 
subsequent impacts on contaminant migration. To incorporate the dects of uncertainty in each case (El Up-Dip, El 
Down-Dip, snd undisbmt>ed), a Latin hpmube sample size of 20 was used resulting in a total of sixty simulations. To 
assess the sensitivity of system performance on fmation alteration of h e  DRZ and TZ, conditional complementary 
cumulative distribution functions (CCDFs) of normalized umhmhakd brine releas to the Culebra via human 
inbusion and shaft system, as well as releases to the subsurface boundary of the accessible environment, wae 
constructed and c o m p d  to the c m q m d i n g  baseline model CCDFs. In the baseline model calculations, the effects 
of all FEP issues were disabled These comparisons provide direct mformation about how the inclusion of formation 
a l b a h  in the DRZ and TZ may influence repository performance. In addition, performance measures are examined 
for direct mlerrses during drilling due to cuttin@ and spalling and brine c d a t i o n  from the reposiq to the surface. 
Potential releases to the surface during d d h g  are strongly influenced by three drivers, brine pressures, brine 
satmatiom, and permeability in the waste disposal area. Spallings, cutting, and brine rel- tend to increase with an 
increase in each of these drivers. The exception to this trend is that at high brine saturations (or low gas saturations) 
brine releases tend to decrease because gas volumes become to small to maintain an appreciable gas drive (gas 
expansion). 

nKDRZ and TZ are located near the repository as illustrated in Figure I of Section B. These zones provide 
enhanced permeability regioris that tend to increase fluid mobility near the repository and potentially enhance flow 
between the dqmal room, borehole. shaft, and marker beds. This imea& in fluid mobility may result m increased 
releases to the accessible en-ent 

CCDFskreleass to the Culebra and subslnfaw boundary of Ule accessible environment for El Up-Dip, El 
Down-Dip, and undisturbed cases are provided in Figure 8 of Section B. Each figure compares CCDFs of normalized 
r e l a  predided by the baseline model and normalized releases predicted with formation alteration. Note that releases 
to the Culebra via the shaft and intrusion borehole are shown on the left side of the figure, whereas releases to the 
sub& bmdary of the accessible envimment are presented on the rigbt side of the figure. In each case, the curves 
are almost identical fw most of their lengths. Note that any Memces in releases are minor with predicted releases 
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e consistently hi* fi the baseline model. These rtsults indicate that the DRZ and TZ are &led adequakIy'in the 
baseline model with a coostant porosily equal to that of intact halite and a constant high permeability. 

Performance measures for direct releaw during drilling, which include maximum, mean, medium, 
and minimum values of volume averaged h e  pressures, brine saturations, and permeability in the waste 
region for undisturbed conditions at 100,1000. and 10000 years, are given in Table 7 of Section B. Comparison of 
these table values with the baseline values given in Table 2 indicate that all metric5 (drivers) are -tially equivalent 
between the two cases. 'Xhaefore, dynamic alteration of the D W Z  has a neghgible effect ,on waste room conditions 
relevant to releases due to direct brine releases, cuttings, and spalling. 

BASIS FOR RECOMMENDED SCREENlVG DECfSION 

3& on the CCDFs, the inclusion of dynamic alteration of the D W Z  in BRAGFLO d t s  in computed 
rel- to the accessible mvbmmt that are essmtially equivalent to the baseline case. In addition, dynamic alteration 
oftbeDR2/IZhas an insignificant effect on waste room ~ d i t i o n s  relevant to h t  releases due to a drilling intrusion 
Therefore, dynamic alteration of the DFCZ and TZ need not be included in system level PA calculations. 
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Section B - FIGURES AND TABULATED RESULTS 
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Figure 10. CCDFs for releares due io Blowout (Baseline vs Capillary Action ). 
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~ a b l c  1. Sampled him- 
! . . 

* I . '  

i. 

F Phf&ution A d  S&*p 
I' m=- . . Maaid. 

(vaTs1t"amt) Range M d a n  ! 
(Dimmiws) . 
Log ofx-dircction p c r m d i  Hasite 

Comm~aEd 3.799883 i21.09494 

. MBI39 Ctmaruned 5529356 -18.79408 
--LOG) s~&-us~ 2-946171 -17.02151 
O o g ( q  .@J j//Jqd Borebolt N~rmal 2.636367 -1249108 
h 

C m d e d  0.027027 0.010380 
C o n m u d  0.069465 0.818577 - 

p i m e n s i d e 4  - 

WalitE C m a c d  1.823131 d.O;4UO 
Lop of specific 

MBl29 ~ ~ n m u a t d  1.890774 -5.992161 (SF-S-LOG) 
flog(=!!) bn ), &L 

HalitG m e t t d  3.M10000 4.000000 R t l h v e ~ m e i b w  ," . -. wane- cumumed 5.000000 4.000000 - 
Model 
(SLl-MOD) 
  dim en sides^) 

Halite Uaifm 0574155 i 030275 1 . . . .  . . 
h d u a l  Brine S d w  

. . (SAT-WRN) MB139 co-aed 0.499165 0.194686 
wf- o.jn9u 0.199534 

(Dimmionless) . . - 
Reridual Gas s d a n  Halia Unifm 0383115 ' 0.199356 

m139 C o ~ d  0319945 0.164978 ( S A W A S )  038S48M 0.199738 . . 

p'mmion?ess) w e -  Uniform 

m d  9.767002 . 0.726102 p a  $& dhribmirn p m w  
MBG9 Consruead 9.1 80162 0.922575 CpORE-DISl 

(Dimmsiodess) 
W - A ~  Comn~cted 9.095209 0.769556 

Halite c&atd 0.964:E+8 9036895.0 
Threshold Presslrrt 

MB139 &nsmeted 3.665728 ~7.926188 W -  625 

Unifm 981014.0 O.1248E+8 
- - $ .  ( P R E S S W  

rn a) 
wasrc m a  Uniform 0.664240 0.439542 

Puddling Ssrtmatim 
(SAT-PUD] 
@mmsionlcss) 

wd5ngsdm uniform 
0.92S796 0.495629 

Y, 
. .  . . . (SAT-Wa) - ' _  

A 4 3  446 
(Dimensionless) 



* .  

Waste Arm Uniform 

@imcnsionlc~r) 

Corrosion StoichiOrnW Wastc Area Unifarm 0.95 17006 0.493992 

(STOICOR) 
(~imensionlezs) 

Humid Corrosion Gas 
Generation Rate 

bundated Corrosion Gas 
Generation M e  hAfi WmeAM C o m o c d  0.591798Ed 0.1196ME-7 
(GRATCORD , 5//4 b 
(moV&) d * 

h" 

 id Microbial Gas warn Consnuded 0302275E-8 0 3 9 4 3  lE-9 
Generation Rate 
(GRA7MICH) 
(m0Vkg.-5) 

hnmdated Microbial Gas 
G e n d w  Rate Waste Area 

Initial Brine S a d w  waste- 

Log (Solubilii of Aqumur %stc Area Co~rmned 8.477690 -65825 10 
Radionuclides in Oxidation 
State III) 
(OXYSTA~)  

Log (Solubility of Aqueous 
Radionuclides in Oxidation 
State N) 
(OXYSTAT4) 
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. .. .-:.. .' .. . , . . ::.'A, .,"; - ., . . ., ' ' ':. . *. .', ...' ,, , . . .. .. 

Log (Solubility of A V ~ W  W a  Arm C m &  8.866982 4.882M8 - 

~~fionuclidfi in Oxidation - 
state v) 
(OXYSTATS) 
flog ( m o w r  

bg (Soiubiliv of A*- W a  M a  9-587173 -3.950130 

RadionucIidc~ Oxi&Jia 
stale vl) 
(OXYSTATG) - - - 
flog (mom) 

&i&a Didiiution W8Re AM Random 
0.9747659 0.4977925 

Parameter 
(SOLIDX) 
(DW SI ONLESS) 

0 .SO665 1 8 
Stare Didbudon W w  b f l  

0.9202215 

Farameta 

h i&m state D i r m i o n  W* 
0.9844602 0.4970062 

parameter 
( S O L ~ I D ~  

- 
~ R V I E ; N S I O ~ S S ~  

0.941763 8 0.5013523 
hidadon Dihtnrdon WSk ma mdom 
Parametm 
(SOL4Dm 
pwasromss) 

Ad ducr ljnrd in &e following file: ~ ~ ~ - ~ ~ ~ - L ~ s ]  SMPLHS-FEP S-Baseline .Ou@ 
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fable 2. PRfdrmsnct Menmr for Ehm@$Pa!IinE.d Cuttingpatiin Model Results) 

B31ME Bkm'E POROSllY fERMEABErPI .. 
PRESSURE SATURAXON (mZ) 

(PQ)M 4 JYL 
UM O.U63lE+O6 0.164512E-00 0,129134E.t00 0.558470E-11 

MAX 0.78 134 jE47 0.328766ENU 0300751€+00 0.558470E-1 E 
MEAN 0261626E+07 0.159652EJ.00, 0.182226Er00 0.55847QE-11 - 
MED 0.197089Ea7 0.175252E+OO O.l63546E+00 0.558470E--11 - 

MM 0.405960E.07 
M a  OZE3275E+08 

0.99j771E47 
MED 0.84 1570E37 
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JA,& dPd. L' E- -- a- 

@ ~ & l e  3. ptrfomanc. ~ e a s u f t s  fo- f pdling,sad Cuttings (Capilhy ~ction) 3 . : 

= 0.100000E+03 YeaSS . . . . . .  
POROSITY PERMEABILTTY 

. . 

BRINE BRINE 
PRESSURE SA-~ON (m2) 

MM 0.674278E+06 0.1 58943E-06 0.129719E+00 0.55M7OE-11 

0.948818E+07 0281991E+00 0300846€+00 055847OE-11 MAX 
oj79715~+07 0.129274E+00 0212469WO 0.558470E-11 MEAN 
0342245~fl7 0.12058SE+00 0206797E+00 0.558470E-11 = MED - 

= 0.1000OOE+O4 years 

MIN 0.426707E7 0.625236E67 0.760762E-01 0.558470E-1-11 
MAX 0205#34E+OS 0.891288€+00 OjO2535E+00 055847OE-11 
MEAH 0.101;80~+08 0214197E+00 0.134522.E+00 OS5847OE-11 
?vED 0.92591oE-107 0.1 j0116E+OO 0.106S35E'OO 0.55847OE-11 

= 0.100OOOE+O5 years 

0.597301EH7 021 166%-05 0.832214E61 0558470E-1-11 

MAX 0-1746jlE+08 0.891j27EiOO 0.301?99E+00 0558470E-11 
mkw . 0.888775~+07 0.282265E.00 0.133485E*O 0558470E-11 
MED 06684748E+07 0208696E'.OO- 0.106219E+OO 0.5584708!1 

. . 
. r h  bk 

1 ~ f ~ ~ ~ ~ ~ f ' ~ ~ ~ ~ ~ 6 ~ ~ . ' ~ ~ 6  

pace - - 



MIN 0.483148€+06 0.142370E-01 0.12S514E+00 0558470E-11 
MAX 0.593746EM7 0370424E+OO 0285701E+O+00 0.5584708-1 1 
MEAN 0.191471E'-07 0.17 1554ENO O.lM694EMO 0558470E-11 
MEP 0.128225E47 0.1953 15EMO 0.144612EXIO 0.5584708-1 1 

TIME = 0.100000EM4 YEARS 

haN 0.410419Ei47 0.266397805 0.755763E41 0.558470E-11 
M b X .  0205698E48 0.814618E40 OZi285EiOO 0.558470E-11 
MEAM 0.932229E07 021 6348EOO 0.10808;E+OO 0.55847OE-1 l 
MED 0.770680E+07 0.183058E40 0.9875ljEbl 0.5584708-1 1 

-- 

0.600993E47 0.4725 86E-M 0.8259 WE-01 0358470E-11 
. ' .  , ' . . t  '.' , . . MAX 0.17809OE'oS 0.8237OEOO 036498E40 0.558470E-11 

MEAN 0.891 8j;E+07 0271736E+00 0.109159EMO 055847OE-11 
MUD 0.68 181 1E;07 0224979E100 . - - 0.93349E-01 0.558470E-11 
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a Table 5. Performance ~~~5 6 ! & u b a =  f o r ~ S p a l l h g ,  d ~urtings'cp~ddiin~) . 

11ME = 0.3 00000E.cO3 years 
. . 

3 m  B m  
PRESSURE SATUMTION 
Ww@ ~ . % ~ / l * / 5 ~  P/iL 

MM 0,647427EM6 0.1645 12E--0 1 
MAX 0.78 1402EH7 0.353 094E40 
mew 0261 6 8 5 ~ ~ 7  O . I ~ ~ S ~ S E + O O  
MEP 0.19730SEi07 0.175266E.00 

POROSW PERMEABILITY 
(m2, 

MIN 0.413829E47 0.144595E-0; 0.754796ElD1 0.538470E-11 

MAX . 021 1521E-08 0.941 654E40 0360262Ei-00 0.558470E-11 

E 4 N  0.999799Eq7 0.288060E+0-00 0.1 l5453E*O 0.558470E-11 

MED O.S320SlEN7 0273739E+OO 0.989002E-01 0.55847OE-S 1 

= 0.1 OOOOOE+Q5 years 

@ ,  0.594842E-197 0.162282E-03 0.831048E-Dl 0558470E-11 
MAX 0.1 77635E+08 0.94176jE-F00 0259203EM0 0.558470E-1 I 
MEAN 0.905020EW7 0396616Ei-01) 0.1 15048EW0 0558470E-11 

E D .  0.68617jEM7 0.332423EMO $.106518E+00 0.558470E;ll 

A G$ 
mfornf'%u16^~:uzfry+i"?6 

Page - 
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a m  d A d d r / -  rr/mnrr 
Table 6. Performance Mcawcr for- Spdlb& Cuffinq (Varying PemeabiIiry) 

L .. - 
\ 

I I= O.lOOOOOE~3 ycars . 
BRINE B- . POROSIN PERMU\BILrn: 

SA-KJlUTION (mf) 
t, f&) 5/23/96 

MM OA83525E+06 0.140190E-01 0.125528EMO 0.46581E-12 
MAX 0590756E4-07 Oj70326E+O0 028M97E+OO 0.558470E-13 
?duN 0.189846E+W 0.17061 BENO 0.16421 1EMo 0.103486E-11 - - 
MED 0.128j77E.+07 0.195572EIOO 0.1"1605E40 0.622053E-12 - 

TIME = 0.100000E4b4 yea" 

?dm 038932 1Ea:107 -037545E45  0.7MSiE-01 0.124021E-12 

MAX 02063 16E-t-08 0.796MSE+OO 0228743E+00 0.144 193E-l I 
MEAN 0.92&481E+07 0212871W0 0.108107E+OO 025501 DE-12 

MED 0.750772E47 0.1851 12EMO 0.99761 1E-0 1 027487E-12 

@ - = ~.~~QOOOE+OS y w  
. .  :3 . . .  
": .! 

MrN 0.601 1 8&E+07 0286979E-M 0.83405E-O 1 0.169520E-12 

U 0.178354EM8 0.82j441EMO 022797S00 0.144193E-11 

MEAEf 0.892445E+07 0267615E+& 9.10870SE+00 0260?6jE-12 

MED 0,680374E47 020901X+OO 0.9%6jTE-01 0229360E-12 

HJ- 
' 2  -- ,b "@ ' 
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C 

TlME= 0.100000E.cO3 ytan 

P O R O S N  PERMEABLITY - BRINE BRINE 
) 

Pay4 S A W T O N  (m2) . . 

%/wc 
?dm 0.646341~+06 0,164512Edl 0.129134E40 0558470E-11 

0.78134 jEN7 0328698EMO 0.300751E~O . O5!5847OE-11 MAX 
MEAN 0261676E+07 0.159636H00 0.1 8224QEMO OS58470E-11 

0.197438E07 0.175165E40 0.16364ZMO O.558470E-1-11 
G D  ? - 

= 0.1 00000E+04 y m  i 

MM 0.40596QE47 0.779 j78E-M 0.75541 1E-01 0.55S47OE-11 

M a  021f~43gEg)+0( 0.829489EOO 0259995E40 oJj847oE-11 

h4E.M 0 . 9 9 ~ 7 ~ + 0 7  023650Ei00 0.1 14 145Ei00 0.55847051 1 

MED 0.841570~+07 0.186801E.00 0.986526E-01 0558470E-11 

TDur;i = 0.1000OOE~S 

0596SgE+ 0.161961E-0; 0.83185WOl 0558470E-11 

0.16#361E4+0( 0.(1913OOE*O 0258682E*O 0558470E-11 

MX'Y 
om9oU78E+7 0297 j48EXIO 0.1 15669EMO 0.55847081 1 

I~rm- Om6861jlE+07 0 ~ 4 3 O j E i 0 0  9.306594E+O 0.5jMOE-11 

P Q-k , , 

# 
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!a;. Date: 5/23/96 - [;">: 
g From: Michael 
F 
i Subject: Explanation of MB 139 threshold pressure value. 
1 

A parameter PTHRESH was sampled with the following statistics: 

MI37 MAX RANGE MEAN MEDIAN VARIANCE 

-9.170817 -5.505089 3.665728 -7.708151 -7.926188 1.134222 

I 

! 
I 

The value FCT-A is conelated to FTHRESH by the relation 

I 6 FTHRESH 
P c A =  10 10 

Threshold pressure is computed as 

Pt = KT-A*~~", 
1 

where k is formation permeability. The values given in Table 1 for MI3 139 PTRRESR 
refemices the parameter PTHRESH as described above and not the actual threshold 

.;:. pressure. .. . . . *. . . . .  
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i @kk 
PESCRWTION OF WTCKING MODEL 

I 

The following relationship is used in BRAGFLO to debmine effective oorrosion and biodegradation rates I 

fram their respective inundated and humid component rates in the presence of wicking: 
4 
i 

i 

with 

where: 

r = either the effective corrosion or biodegradation rate 
r, = either the inuudated cornsion or biodegradation rate 
r, = either the humid corrosion or biodegradation rete 
S, = brine satunition in the waste disposal region 
S, - a d d i t i d  brine saturation tlpt contacts solid isacteats due to wickhg 
S ,, = effective brine saturation for gas generation reactions 

The parameter S, was sampIed fnnn a uniform distribution of range h m  0.0 to 1 .O. When S, is set to mrn the 
effect of yickiog is absent (assumed in baseline cdculations). The net effd of a positive vahe for S, on the 
gas generation rate is to weight more heavily the inundated contribution. This is consistent with increased 
capi l lq  action drawing brine in contact with more of the solid reactants. 

SWCF-A: 1 .I .6.3:PA:QA:TSK:DlUPR3PR6DR7.S6 
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@ DESCRIPTION OF PUDDLING MODEL 

To activate puddling, a paramem representing the hction of immobile brine is defined. This 
parameter was sampled uniformly between a value of 0.1 and 0.8.. Residual brine and gas saturations were 
sampld independently from a uniform distribution between the values of 0.0 and 0.4. The sampled values of 
residual brine saturation, residual gas saturation, and immobile brine fi-action were combined to produce 
pseudo-residual saturations that were used in either the sampled BrooksICorey or VanOenuchtenIParker 
models. The saturations were combined as follows: 

S,, = the pseudo-residual brine saturation 
S, = the pseudo-residual gas saturation 
5, = the true residual brine saturation 
S, = the true residual gas saturation 
S, = the fraction of immobile brine ( puddling parameter) 

with the restriction that: 

This resbiction gumtees a saturation interval of at least 0.05 for which both fluids (brine atid gas) wiU be 
mobile. 

SWCF-A: I.  1.6.3:PA:QA:TSK:DR2,DR3PR6PR7,S6 
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PESCRIPTION OF DYNAMIC PERMEABILITY MODEL 

The following relationship was implemented in BRAGFLO for those simulations in which 
permenbility was allowed to vcuy dynamically with porosity during repository consolidation: 

where 

k = local permeability (m2) 
4 = local porosiv based on current repository volume 
a =  l.Ox 10-I'mZ 
n = 4.6 

May 9,1996 

I .I 
1 

1 
- :I 

f 
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PESCRIPnON OF DRZlTRZ ALTERATION MODE4 

Tbe BRAGFLO treatmeat of alteration of formation properties (permeability and porosity) with 
pressure within the marker beds has been documented in (Key, S. ei al, SAND94-0381). The porosity 
dependence on pressure is given piecewise by the formula: 

for 

i 

i 

for m, 

e 
where 

C = rock compressibility + = porosity 
p =brine pressure 

and subscripts 

o = reference condition 
I = fracture initiation condition 
a =full fracture condition 

BRAGFLO input determines pressures p, and p,, and the porosity at the fully altered conditions. 4, From this 
information the fuUy altered wmpsibiility, C,, is d e t e d  by specifying the full fracture porosiq and 
solving the h v e  equation for C,. 

The BRAGFLO ftacture treatment furiher allows for c b g e  in the mterial permeability. The often 1 used p a d e l  plate analogy for flow in fractured rock models the permeability by 

C SWCF-A: 1.1.6.3:PA:QA:TSK:DR2,J3R3PR6,DR7.S6 May 9.1 996 
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where 

k = permeability of d t d  material 
& = prmeabilily of intact materid 
@ = pomity of altered material 
4, = porosity af intact materid 
n = an empirid flarameter. 

The exponent n is d s t e h e d  by spcifying the permeability at the fuUy altered amtition, k. Siuce 
the ptosity is specified at this condition, the above expression determks tbe exponent n. 

The permeability-porosity data for the DRZlTnursition zone alteration is: 

= 10'"m2 4, = sampled intact Halite vdue 
q =  l o 4 d  4, = 4; + 0.01 

This results m m exponent n value of 54.34274. 

When D R Z l T ~ i t i o n  zone alteration is not used 

k = 10''' m2 4; = &pled intact Haiite value. 

The initiation pressure, pi, and the full altered pressure, p , are specified on input as a certain pressure 
increment above initial brine pressure. The pressure increments assigned for the D W m s i t i o n  zone will 
have tbe same values as the pressure incments for the marker beds. 
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Sept 7,1995 FEPS Screening Effort Review Meeting. 
. Overview of Meeting - Discussion and Conclusions 
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I have reviewed the following document, 'Sept. 7,' I995 FEPS Screening ESfort Review Meeting - 
Overuiew of Meeting, Discussion and ConcIusions'. . As technical reviewer for FEPs DR2, DM, DRG, 
DR7, S6 and DR4 I agree that these minutes capture the essence of the technical discussions raised during ' 

. . .  
I '  

 ate:& 

This set of minutes was compiled, edited and reviewed by: 
Kathy Economy, ECODYNAMICS . . 

Shelly Strong, TRI 
- 

A! Schenker, LATA 



L 
I Overview of Technical Discussions and Conclusions 

A meeting was held in the video-conference room at BDM @DM/3435) on Sept. 7, I995 to review the 
results of a set of Features, Events, and Bmsses  PEPS) screening efforts. The purpose of the review was to 
compare the incorparation of the effscts of n FEP on the c w n t  WPP baselime conceptual models. The 
comparison would help determine whether a FEP should be included or excluded in future WIPP conceptual 
models. The meeting started at approximately % a.m. and concluded at 10:30 a.m. This document captures 
those technical discussion relevant to the foIIowing FEPS: 

DR-2: Capillary Action (Wicking) Within the Waste 
DR-3: Dynamic Consolidation of the North End md Hallways 
DR-6: Brine Puddling in the Repository h e  to Heterogeneities 
DR-7: Permeability Vaqir~g with Porosity in Closure Regions 
S-6: Dynamic Alteration of the Disturbed Rock Zone and Transition Zone @RZ!Tmition Zones) 

The following individuals aptended this meeting. Their names and roles are as follows 
Lead and support staff: Palmer Vaughn - 6749 (PV) sewed as lead investigator for the abwe FEPs. Two 
of seven support staff for this set of FEPs a ~ n d e d ,  thqr were Bob MacKinnon 6749 (BM) Michael Lord 
6749 (ML). 
Technical reviewer: Mel Marietta - 6707 0 

@ WrPP Project Management: La Shepherd - LIOL(LS) partiripatd via speakerphone h r n  Czrlsbad; ' 

Margaret Chu - 6705 (MC) 

Manager and Coordinator Overseeing the FEP screening ellort: Rip Anderson, 6749 (RA); Mert Fewell, 
6749 (MF) 

QA Support: KathIeen Byfe, 6706 (KB); Mario Chavez 6706 (MC) 

AIl other attendees were individuals who served as auxiliary support to this set of meetings (record 
minutes, 'runners', etc) or were technical staff members who had an interest in haw the FEP screeing 
issue is  being resolved. These were: Jennifer Hoogerhius TechReps (IN), Mdley Minahan - TechReps 
(MLM), Shellqr Strong - TechReps (SS),Barry Butcher - 6748 (BB), Stephen Webb - 6 1 15 (SW), AI Lappin 
- 6115 (AL) 

Copies of D M  R m d  Packages @Ps) for FEPs Dm, DR3, DR6, DR7 and S6 had been given in 
advance to WIPP Management and the techtllcal reviewer. Mel Matietta sewed as the technical reviewer for 
this review. Les Shepherd and-~ar~aret Chu represented WIPP Project Management. 

Q FEP Technical Discussions held September 7.19% 
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The nee&&-. 

Results of the FEP screening review for this meeting will follow4 the general format given bdow: 
submittal of a screening recommendation for management consideration 
present the basis for the FEQ screening recamendation, 
open discussion between management, technical reviewers, and lead s M i n  order to confer 
and address issues relevant to the screening recommendation. 

Review of FEP Records Pac- 

FEPs DR-2, DR-3, DR-6; DR-7, and S-6 were part of one Records Package. Palmer Vaughn (PV) served as 
the lead investigator for this set of FEPs. Bob MacKinnon, contributer, presented the FEP screening issue, 
the screening approach, and the screening recommendation. Bob outlined the following set of screening steps 
common to this set of FEPs. (Note: the final documentation for the above FEP screening efforts are part of 
FEP records packages and have been placed in the SWCF.) 

1. The &ec& of one FEP were considered singiy. 

2. A11 FEPs were compared to a baseline model set of caldations. In the baseline calculation the effects of 
all FEPs issues are hmed 'off. 

3. Two basic scenarios were considered in the screening analysis; an undisturbed scenario and a disturbed 
scenario. 

4, Both undisturbed and disMed scenarios included a one degree formation dip, dmward to the south. 

5. The inmion event, El, is wnsidered in the disturbed scenario af~d cbnsisted of a borehole that penetrated 
the repository and pressurized brine in the underlying Castile. 

6.  "Two variations of the inmion event were examinad-E 1 updip (north) and E 1 downdip (souLh). 
Modeling the afIects of an Ef event penebating either updip or downdip permitted evaluating the effects 
of potential increased brine flow, due to higher brine satrzrations, in fithe panel region, located downdip. 

7. The effects of uncertainty were incurporated by wing a Latin hypercube sampling (LHS) method. A 
sample size of 20 used for each case, resulting in a total of 60 sirnut ations for each FEP issue. 

The following captures discussions relevant to the basic approach used for above set of FEP screening 
efforts. 

I 

LS: What are the techcal dcations of using a sample size of 20 and have we had the opportunity to 
see what wodd happen if we increased the sample size for this set of FEPs? 

BM: No. This is a limited sample size, using the 4/3 nife, given there were 41 uncertain parameters. The 
rationale for using this sample size was based on results of scoping and the DCCA calculations, which 
revealed outcomes were insei.lsitive to these FEPs issues. Therefore, we believed a sample size of 20 

l?EP Technical Disussions held September '7,1996 
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was adequate. Additionally, because we considered Performance Measures [PM] for each FEP one at a 
time, that is holding all other parameters to the baseline values, we believed this sample size was 
reasonable. 

MM OK, but, I found no comment made in the FEP Summary Memos of R m r d  (SMORs) defending your 
decision te use rhis sample size. I think you need to include thatjustifrcation in the RP. Please add it. 

I wodd say for the disturbed perfomanae this is an adequate sample size, because the answer is so 
close to the baseline. For the undisturbed perfoman~e you are integrating in a lot of zero releases into 
the CCDF so I wodd say it is still OK to use such a small sample size. 

FEP DR-2: Capillary Action (Wicking) Within the Waste 
Presented by Bob MacKinnon (BM) with discussion following, Palmer Vaughn (PV) is lead 
investigator. 

It was recommended this FEP be screened out of future calculations. 
(Note: The original screening decision was reversed after this review meeting, i.e. it was recommended to 
screen this FEP in for future aFculations. Documentation supporting this change in s c r b g  decision has 
been placed in the SWCF under the appropriate FEP file.) 

- 

EM summarized the FEP issue, screening approach, and results and discussion given in the FEP RP. 

BE: Did you plot gas generation histories for these? 

BM: No. We did plot total moles of gas that hydrogen generated. We made a scatterplot of the 20 
simulations of dotal moles of hydrogen generated for the particular FEP and the 20 vectors of the 
baseline case, and differences on the scatterplot are basically negligible. 

MC: Is the bottom Iine that increased saturation, due to wicking, is negligible? 

BB: If the total amount of brine is f i x 4  with gas parameters varied - then do you have faster generation of 
gas? 

BM: We initially started out with higher brine saturation in the waste because of B e  wicking factor. So 
initially gas generation is at,a hlgher rate than baseline case, but not much. This prevents less water to 
move into the facility. Then later on, gas generation drops down. Consequently initial higher pressures 
do not let as much water move into the repository . As n resuIt you see releases are actually less, and 
overall, net releases are less to the subsurface boundary. 

FEP Technical Discussions held September 7,1996 
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MF: Is this FEP model time intensive? And if not, why not just include this FEP in the final model? 

BM: We screened out several of these FEPs that did not require much computational effort; we believed it 
would be more advantageous to take this approach bearing in mind that a much larger eEort would be 
requited when conducting the full set of CCA PA calculations. We believe keeping the model simple is 
advantageous. 

P V  And given the results we saw in the CCDF there is no reason to screen it in. 

MM: Yes, the screening daision sbodd be made on the analysis right here. Not whether it is easy to 
implement in the d e .  

BM: A second set of PMs were concerned with the impact ofth is  FEP on Blowout-SPALLINGS, and 
CUTTINGS. The bottom line is - if you compare baseline results to wicking results, wicking produces 
slightly higher maximum, medium, and minimum pressures in 100 years and higher medium pressure 
at 1000 yr. However, brine saturation, with exception of a maximum at 1000 yr, are consistently lower 
than the brine saturation value of .6 - which i s  an approximate value r e q d  for uncontrolled brine 
releases during blowout, basad on Dan Stoelzel' s preliminary blowout results. 

BB: You show variable porosity, constant permeability, but CUTTINGS model uses a variable 
permeability. Is that included? 

BM: These calculations only included mulls &om BRAGFLO, NUTS, and PANU. No results fmo the 
CUTTINGS model was used as input. 

PV: I think we used a conservative permeability, high c o m p d  to CUTTINGS. The blowout model you 
are referring to is entrainment not blowout; blowout is DR-4, which deals with 2-phase flow of gas and 
brine during intrusion process. 

BB: Gas pressrue does influence CUTTINGS release; what you're saying is the total gas content doesn't 
change that much and therefore the CUTTINGS release i s  similar to basetine? 

P V  Yes. 

BM: On wicking relative to Blowout, the baseline case is sufliciently conservative with respect to releases - 
so in relation to releases both to Culebra and subsurface boundary in blowout, we think that this issue 

. can be screened out. 

BB: But you need simnger justification, because of gas. The issue here is are you creating more gas h the 
repository which is reflected by the pressure. In the conclusion I think you need to say that the 
pressures aren't substantially different, therefore the gas component can't be that much different either, 
the additional contribution to the pressure is the brine. 

FEP TEchnical Discussions held September 7,1996 
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LS: Barry* so you are saying that you do not disagree with their conclusion, just they need to add additional 
Tationale or justification in support of this recommendation. I 

BB: Yes. 

, I 

F'EP DR-3: Dynamic Consolidation af the North End and Hallways 
Presented by Bob MrcKinnon (BM) with Panel discussion following. palmer Vaughn (PV) i s  lead 
investigator. 

It was mmtnendsd this FEP be screened out of future calcdations, 

B M  PMs show insignificant differences between the baseline model and modeling ths FEP. 

LS: You say the impact of this FEP are insignificant. What does "insignificant" impact mean for h s  in 
FEPs? 

MM: It depends on where the CCDF falls dative to the baseline. You will have to look at intermediate 
diagnostics, then you will need to look at some semi tivity analysis tables to get an idea of releases relative to 
other parameters. If you are dealing with an insignificant parameter to begin with a factor of 2 increase 

a meam nothing. 

BB: So basically you are saying not to include this FEP in future calculations? No. 

BM: Yes, that is correct. 

BB: That makes sense. Because we h o w  that the north end volume is only 10% of the repository. And our 
gas production uncertainties are probabIy as much of that, if not more. So for convenience it does not 
need to be included. 

MM: In your con~lusion you use the words "appear" to be mnservative for you input values. Change that to 
"is" conservative. You should be more decisive, this values are conservative. 

FEP XlRd: Brine Puddling in the Repository Due to Heterogeneities 

Presented by Bob MacKinnon (BM) with Panel (P) discussion following. Palmer Vaughn (PV) is lead 
investigator. 

It was recommended this FEP be screened out of future calculations. 

FEP ~ e c h n i d  ~i&ssions held September 7,1996 
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BM: Baseline and puddling a w e s  show minor differences. Based on CCDFs, puddling is not a significant 

factor. Therefore, we screened this issue out. The associated screening issue would be to coupled this 
FEP with the blowout model This FEP coupled with assumptions relevant to blowout model show 
minor PM differences. 

BB: Implementing a puddling model, you know you would reduce releases. The issue is if you did have an 
adverse CCDF to start with, by including puddling, it would help reduce releases. Do you feel that 
maybe we nee$ to include puddling to help us? So, can puddling be omitted or is it needed? 

PV: No, because at this point the model is not well d e f d  and it is non-conservative. Consequently, we 
do not believe we can use it to help us. 

MM: Can you tell me how the puddling parameters are implemented within the mesh? Is it the same within 
the e n t i  waste panel region or are t h q  varied from cell to cell? 

PV: It is uniform within the waste disposal region, 

NM: So the heterogeneity issue is not Mly modeled. 

PV: No, but we sknpled an the factor of.1 to .8, so brine below that sampled value was immobile. 
Whatever is sampled, is described by the two phase c w e s  above that. 

MM: So brine saturations were uniform throughout the waste region? 

PV: Yes, but we spanned a range of 10-80% saturation h m  vector to vector, in order to cover the wide 
range of uncertainty. 

BM So Mel, are you uncomfortable with tern "'heterogeneities'"? 

MM: Yes, it dmn't seem to attack that issue. Additionally, I was curious, why is there absolutely no 
difference between CCDFs? 

PV: There is a slight difference. But the baseline dms result in higher releases in all cases. A puddle factor 
immobilizes a certain portion of the brine. 

MM: When we were interpreting the SP results we gave more credit for the puddling factor in re-g the 
flow. 

FEP Technical Di)l'seussions held Stptemba 7,1996 
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a 
PV: The SP ussd a fixed value at 0.5. So we do have a number of realizations that are higher than that. A 

I few lower, it was a sampIed parameter in doing the FEP analysis. 
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FEP DR-7: Permeability Varying with Consolidation in Qosure Regions 
Presented by l o b  MacKinnon @M) with panel discussion following. Palmer Vaughn (PV) is lead 

r l  

investigator. 
It was recommended this FEP be screened out of future calcuf ations. 

BM: The FEP and baseline CCDFs are close to one another. The baseline CCDF curve is above or to the 
right ofthe curve resulting in the variable permeability model. Variable permeability was not a 
significant factor. Brine saturations were only slightly higher that those baseline saturations at 100 yr. 
These values are low, below the 0.6 vaIue.  heref fore, this issue has been screened out. 

BB: Does your screening process here examine what happens if you have a very high seal permeability and 
how permeability of the waste might alf er flow up the seal rather than through the waste? Before this 
came up, we assumed low-seal penneabilify, and on that basis, we could be crude about what we 
assumed for waste permeability of the waste, and the result being the waste constitutes a shoa circuit. 

PV: In this sampling, we used database h m  DCCA calculations that included some v e q  high seal 
penneabilities, which are folded into the range of pafameters used to do these FEPs screenings. Joe's 
seals design is significmtIy tighter than what was in the DCCA, but that has,yet to be transmittd to us 
via an oficial memo. I expect the seal perms we will be using will be fairly tighter, but these 
calculations assume some very loose ones, like 10- 14. 

BB: Are you saying even for the loose ones, even though they are very different they are folded into the 
whole sampling process. 

PV: The loose are foldd into the results you are seeing today, so it de-amplifies them. 

MM The con- is the DCCA value for seal parameters, 40% of the time in the sample, had seals loose 
enough so that the shaft seals behave like a borehole. The f i t  intrusion that hits through the waste and 
the brine pocket generates an ElE2 type event. But they are forgetting now we are not modeling the 
perfect plug. So we do not have an ElE2 event like we did in the past. 

PV: Tm, and the distribution we used here had 40% the leaky seals. 

MM: Right. That should be incorporated in FEP screening calculations, which is the way you have 
sampld it, 
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At: A similar background question, does the change in baselime b m  back-fill to no back-fill have any 
estimate on room permeabilities. As I remember it we never took credit for bacMlf in room 
permeabilities. If that is true than the change in baseline from backfill to no-backtill have any impact on 
room permeability? 

BB: With no backf~ll, there are differences, but they are small. What no-bacmll really implies is  you just 
wait a little longer for closure arid then waste compresses to about the same state. The only impact is it 
takes a M e  longer for the waste to compress to the same state, say 10 years. 

PV: A reminder, when we talk about screening out variable permeability, we are talking about screening it 
out dynamically within the BRAGFLO model. The CUTTWGS model will still use the permeability vs 
p s i @  factor. 

FEP S-6: Dynamic Alteration of the Disturbed Rock Zone and Transition Zone (ESWRZ Zones) 
Presented by Bob MacKinnon (BM) with panel discussion following. Palmer Vaughn (PV) is lead 
investigator. 
It was recommended this FEP be screened out of future calculations. 

BM: These CCDFs show baseline and DRZ alteration model are closer than the previous FEPs we described. 
It appears this eflect is insignificant. We c w p l d  this model with the blowout model. It is also apparent 
the PM showed FEP S-6 bas lnsigniflcant impact on PMs. Therefore, we recommend this E P  be 
screened out of CCA calculations. 

AL: Does the FEP cover the fuil range of issues. I do not disagree with the cenclusion, but my concern is it 
is not clear we will get gas pressures above lithostatic and is it coupled with the far field anhydrites. 
The other point concerns brine mflow as the D m  heals. P think we can say by assuming high perms 

. and low porosities we are being conservative about how much brine is coming in the r m .  1 think this 
can be argued away with a sbort reasoned argumrmt but we need to document it somewhere. 

PV. Even with dynamic alternation, we get gas pressures in excess of lithostatic, on occasion, because, 1, we 
. have c a p p i  the re-expansion of the waste disposal region. We do not allow it to expand even though 

there is some indication that it may expand, And ,2, we generate gas at a faster rate &than it can be 
dissipated even with the fracturing going on, because we assume there is no increase in porosity, rather, 
a negligible increase. So on occastsion, at hi& gas generation rates, we still get high pressures. 

BM: The increase in permeability in DRZ and TRZ is only temporary. When you see the pressure gets hgh 
delta P is large enough that you get hcturing. Then you see the pressure wave moving out to the far 
field, there it drops. Then the permeability goes back down. Consequently, you see no additional brine 
inflow. You see a little increase in brine outflow to the marker beds, but as that pressure pulse 
dissipates there is no difference. 

EEP Technical Diseussiono held September 7,1996 

SWCF-Pz1.2.07.3!PkQk~K:DR2,DR3, DR6,DRT,S6 (r,--) D l 8  

Information Onlv 



PV: The DRZ starts at an elevated permeability at the onset, Then it is elevated more as pressure rises, as the 
pressure dissipates DRZ p m  go back d m  to the original value. When the fracturing is w m h g  the 
pressure gradient is moving outward, so that part of it does not impact brine inflow. 

MC: Is the DRZ zone always the same geometry? 

PV: Yes. We are only talking about the DRZ surrounding the excavations other than the sh&. There is a 
DRZ associated with the shaft that Joe's group is looking at. We assume the same thickness, we assign 
a fixed dimension to it, then vary the pemeabilitylporosity of that region. 

MC: Do you expect it to grow as gas pressure goes up? 

PV: We assigned a size that we feel is adequate. It extends up to Marker Bed 138 which is about 8- 10 
meters; it's a big zone. 

Rd; I think we need to have A1 Lappin and Palmer Vaughn get together and fomulated a "reasoned 
argument'' addressing the items A1 has brought up. These should k included in the final FEP RP going 
into the SWCE. 

MM: 1 have one more question regarding the CCDF picture relative to those FEPs modeling dip. The El 
updrp virtually overlies the El downdip. What is the status of including dip? 

PV: We are going to include dip. If you look carefully at the El downdip CCDF consistently results b 
higher release; so we may be able to only model one of those ~ ~ ~ g u r a t f a n s  whch would be the El 
the downdip. 

MM: Doing both comes at high computational cost. 

PV: Yes. Downdip bounds the release, and thy both are so similar anyway, I think we can just@ just 
- going witb the downdip codguration. 

MM; Yes, this is important because we are discussing accelerating the schedule. 

FEP Technicat Discum*sions held September 7,1996 
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§ O m  ARE 

The m p u t e r  programs used ia the FEPs screening analyses, along with their sof twm abstracts, are 
listed below. Complete somare abstracts are on file in the WIPP Records Center. These computer programs 
are classiiid as follows. 

Pre-processws: GENMESY MATSET, PRELHS. MS. ICSET, P W R A G ,  GENNET 

Analysis codes: BRAGFLO, NUTS, PANEL 

Post-processors: POSTLHS, ALGEBRACBD, POSTBRAG, S t M M A K E ,  CCDFCALC, 
CCDFPLOT, BLOTCDB, SPLAT 

A q y  of the Grade X code is available in the Reebrds Center. Other d e s  have been archived by 
Department 6351, Computational Support, on the following tapes: F95074, F95080, F95654, F957 14, 
F95738, and F9508 1. 

GENMESH: (Version 6.0420, Versim Date: 0 112711 992) 

Tiis program mnshcts BRAGF;L,O"s Cartesian, rectangular two-dimensional finite-differenoe grid. 
In addition to &bIishing mesh connectivity and node coordinates, the program sets material regions, geometq 
f l a ~  for node or element boundary conditions, md element attributes associated with the cell size (e.g. " 
elevations of elements). 

MATSET: (Version 8.0720, Version Date: 0210 1 /1944) 

MATSET sets material names to specified regions in BRAGIFLO'S finite-difference grid (eg , defined 
by GENMESH), sets materia1 property values, and sets attribute values into canputationat data base files. 
Property and attribute values are obtained h the property Secondary Data Base (median values read from 
PROP-SDB). 

PRELHS: (Versim 2.00220, Version Date: 02/0 111 995) 

The PRUHS translator is weti to extract parameter distribution data h m  the secondary data base 
me, PROP.SDB, and sets up the L-atin Hypercube S-ampler (LHS) program input file. 

LIB: (Version 2.3120, Version Date: 0811 311 993) 

The purpose of the LHS program is to sample distributions of input parameters using Latin 
H ~ u b e  S m p h g .  LHS permits correlations ( d c t e d  pairings) W e e n  parameters. 

POSTfhIS: (Version 4.0520, Versian Date: 0211 6194) 
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The POSTLHS innslator replicates PRECAMDAT Nv times where Nv is number of sample 
vectors generated by LHS and inserts one distinct sample vector of the varied parameters h m  the output of 
LHS into each replication oECAMDAT. Identical parameters previously inserted into P R E C M A T  by 
MATSET are o v d t t e n  by POSTLWS. 
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ICSET: (Version: 2.1 123. Vmion Dak: 07/07/1994) 

Sets analysis array variables: history, global, nodal, and element variable values, at the fmt time step 
(NSTEP=1) in a cdb fde. A cdb file was generated for each vector. Analysis m y  names and values are 
obtained h r n  a user supplied input file. 

AXEBRACDB: (Version 2.3 120, Version Date: 1 111 511 994) 

ALOEBRACDB generates additional data (or removes u n n v  data) in CAMDAT by 
manipuIaling data afredy stored. With ALGEBRACDB, an analyst can generate pertinent data external to a 
program module by combining data aIready stwed in the CAMDAT rather than modifying the program rndule 
and, thereby, invoking a new quality assessment of the mdule. 

PREBRAG (Version 4.0020, Version Date: 0 111 6/1995) 

PREEMG creates an input file for the BRAGFLO code by translating data from CAMDAT 

BRAGFLO: {Version 3.5020, Version Date: 06/03/1995) and (Version 3.6 120,  Version Date: 
06/22/1994) 

Note: Two different versions were used during the s&hg analysis, both versions have been 
amhived on FEP archive tapes. 

BRAGFLO is the two-phase (brine and gas) finite-difference program used to examine fluid flow 
within the Wmte Isolation Pilot Plant (wrPP) repository site and surrounding formations. 

POSTBRAG: (Version 3.0320, Venion Date: 06/22/1994) 

POSTBRAG places BRAGFLO output into O A T .  BRAGFLO output Includes global mass 
balances (global variables) and any of 48 user-specfled element variable distributions, including fluid 
pressures, phase saturations, Dmy veldties of each fluid p h w  in each (x.y,z) direction, interblock fluid 
flow rates of each fluid phase in each dinktion, reactant concentrations, physical properties (e.g., porosity 
and viscosity of each phase), and phase mass balances. 

SWMMARIZF,: (Version 2.0020, Version Date: 02/08/1995) 

SUMMPcrUZE is used to read spec~fied variable values h m  multiple CAMDAT data bases (one for 
each vector). The data may be read from a single time or multiple times. Some simple processing (such as 
interpolation or integration) of the data may be done. The data is then written to an output fiIe in a format that 
is spec5e-d. 

NUTS: (Vmion 1.0220. Version Date: 0812711 995) 

NUTS is finite-difference program that calculates the movement of radionuclides wjthin the Waste 
Isolation Pilot Plant (WPP) repository site, NUTS can be u s 4  to simulate the decay of multiple radioactive 
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I 

. . P. . components during transport in Ihree dimensions through fractm and matrix continua. Single-porosity, dual 
porosity, and dual-permeability simulations can be petfomed. 

POSTNUTS: (Version 1.0020, Version Date: 0210911 995) 
I 

4 POS'FNUTS formats NUTS output for CAMDAT, This postprocessor outputs radionuclide 
1 

mmtrations, radionuclide fluxes, and associated input variables which indude flow velocities, fluid 
saturations, and porosities. 

GENNET: (Version 2.0320, Version Date: 0210I11994) 

GENNET mnskwts simple one-, !wo-, or three-dimensional networks using two-node elements h m  
a user input file. In addition to establishmg the mesh connectivity and n& coordinates, the program sets: 
marerial regions. geometry flags for node or element boundary conditions, and cross-sectional areas of 
elements. All information is then stored in a computational data base file, ".CDB file". 

PANlEb (Version 3.5020. Version Date: 0611 211 995) 

PANEL reads input propertie from a CAMI)AT file and mputes  the distribution of the nuclides in 
the panel (ie,in orginal waste form, in colloidal fom, or in ~Iution). Then, when the panel is breached and 
brine flow starts, it outputs the cumlative mass released of the nuclides and the cumlative flow of the brine. 

BWTCDB: (Version 1.3320, VersionDale01119195) 

The plotting support module, BLOTCDB plots all intermdiate and final results fiom all main 
modules. BLOTCDB directly reads CAMDAT and plots El) the computational mesh with contoured analysis 
results, (2) grid distance versus any variable, andw (3) any variabIe versus any other variable. 

@ S m T :  (Version C- 1.00 W, Version Date t0/04/93) 

SPLAT is a general curve plotting utility md is used to plot intermediate and final results. 

CCDFCAX: (Version 4.2720, Version Date: 02/30/1995) 

CCDFCALC is used to calculate integrated release fiom CAMDAT files to be plotted by 
CCDF'PLOT. 

For each sampIe set .and scenario. CCDFCALC accesses the appropriate CAMDAT We and 
integrates to h d  cumulative releases for each rdionuclide. The cmulalive releases are written to a transfer 
fie used by CCDFPLOT. 

CCDFFLOT: (Version 4.1 920, Version Date: 02/23/1995] 

CCDFPLOT plots a complementary cumulative distribution function of total integrated reIeases. 

Li stin ES 

Not applicable 
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Section F - CALCULATIONS 
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List of Parameters Required. Includinp. Units 

See Table 1 in Section B - Fieures and Tabulated Results for this information. 

Rationale for Selection of Models used in Calculations 

There are two primary reasons why the computer models BRAGFL.0, NUTS, and PANEL 
are used in the screening analyses presented herein. First, these models are the only ones available with the 
capabilities to evaluate the complex processes (borehole intrusion, two-phase flow, contaminant transport, 
interbed  iteration, waste room consolidation, gas generation due to microbial degradation and corrosion, and 
multiple material maps) associated with each FEP issue, in a probabilistic framework'. Second, these models 
are the models to be used in the Performance Assessment of the Waste Isolation Pilot Plant Note that the 
overall objective of the screening analyses is to determine which FEPs need to be included in these models for 
the final compliance calculations. 

The conceptualization of the repository/Saladolshaft is the same as that described in chapter 
6 of the Draft CFR 191 Compliance Certification Application (DCCA). 

rJames of Analvsts 

The following analysts contributed to the analysis of FEPs Dm, DR3. DR6, DR7, and 56: . 

J. Bean, J. Garner, M. Lord, R, MacKinnon, D. McArthur, and A. Shinta 

D Q  

Calculations and analysis of results were conducted between June 21 and August 3 1, 1995. 

@structions from Lead StaffMernber 

Screening analyses are to be performed in accordance with the Planning Memos of Record 
for FEPs DR2. DR3, DR6, DR7, and S6. 
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Piapmrn of Data Flow Betwen Computer Codes 

A listing of program 4 in Ihe FEFs scseening anal* Ihe order they were implemented, and the data 
thq  b v e  and prodm is provided in the subsequent section 'list uf Input md Output Files". 

Two basic scenarios considered in the &g analysis, mdi& pdonnmce and 
distrabed p fhnance .  BDth scenarios inclded a 1.0 degm formaZion dip downward to the d I n h i o n  event El 
is considered in the dishrrbed scenario and wns& of a borehole that penetrates the qmitory and presslaized h e  in 
the underlying C d e  Formati011 Two variations of intrusion m t  El m examined, El UpDip and El Down- 
Dip. In the El Up-Dip event the h i d e d  p m l  region is located on the up-djp (north) end ofthe repository, wfiaeas 
in the El Down-Dip event the i n f d a d  panel region Is located on the dm-dip  (south) end ofthe repitmy. These 
two El events permit evaluation of the passiblity of in& bnne flow into the panel region due to higher brine 
m t i o n s  d m d s p  &d the potential for subsequent impacts on contaminant migration 

An im-t objective ofthe weening m@ws presented h is to determine if any ofthe 
FEPs listed above haw the potential to enhance wntaminant migration to the accessjble en-ent The potentid 
pathways of concern for groundwater flow and donuclide tmsprt jn the undisturbed and disturbed systems are 
smmarized below. 

Potential contaminant migration pathways in the undktwkl system are: 

• Head gradients between the w8sie4sposal panels and ovalying strata may cause brine and radionuclide 
migration b the w a s t d ~ s p d  panels to the base ofthe shaft and upwards through ?he shaft to the 
Culebra and pund surface. Mgration to the base of the shaft may occur directly thugh the panel seals 
and &ms drifts w through the DRZ and anhydnte interbeds (MB 139, MB 138, and inkthds A+B). 
Migration up the shaft occurs thou@ the &aft-seal systea Radjmclide trahspwt to the accessible 
en-ent may occur via laterd migration kough the Culebra 

a Migration from the wastedispasal p e l s  lam through the anhyhte towards the a k b l e  
emtirWrment 

Flow dong these pathways are driven by elevated gas pfesfllres in the waste mdting from gas generation in the 
w~~ panels ad by elevated (above hydrostatic) in-situ fluid presnaes resulting h n  m l j d a t i o n  of the 
excavation andl m m h g  mk 

PmtiaI migarion pathways in the d i s b h d  scenario are: 

e Radionuclides may be brought to the gmmd slaface duhg &g ES p&culate matRial dissolved or 
entrained in drilling fluid due to cavings, cuttings, spallings. and blowout 

Radionuclides that are dissolved in brine may reach the eccessible cmbmmmt following Img-term 
p d - w a t e r  transport up he W f e  and &ail to the pmd surfce or laterally down a potentimetric 
gradient in h e  C d e h  
C o n ~ t s  transported as VOCs in h e  brine and gas p h e  are also an important considdm in the 
undkhkil maria. The project position on gas-phase RCRA concerns is m d y  being waluated The 
assumption made in the present set of &g andyses is that the VOC source knm has an insimcant 
impact on fluid flow and can be excJuded from detailed cons~deratiw in the FITS d g  process. In 
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* additims, b m h g  4culatims show that the VOC source term mmmhtims, w l m  convated to soil 
exmcentdons. Hnll not exceed RCRA soil-- limits for VOCs. If the project determines at a later tLne 
that an elevated gas-phase VOC solace tRm is potentially hptmt, the FEFs discussed herern may n d  
to k mduated b assess heir impact on gas-phase VOC t ranspt  The assumption wed for modeling 

I heavy metal d t l m e n t s  is that their migration behavior is analogous to lhat of the long-lived ~ u n u c l i d e s  
and thdm can be examined by direct anparison to the radionuclide results. 

I 

SeveFaf kq pdcnnance measum wue used ta evaluate the sensitivity of the primary migration pathways 
mthdabove beachFEP,thesemeasuminclude: 

Conditimd complementary d a t i v e  distribution functions (CCDFs) ofnmdized contaminated brine 
re1- to the Webra via human i n h m  and shaft system 9s we1 as releasfs within the maker beds to the 
subslafa boundary of the d b l e  envhnment 

Blowout related pdxmance measlaes including voltme averaged p m m e s  and brine saturations in the waste 
disposalmaatthm 100,1000,and 1Wyears. 

Mdel Geomm 

TWO geometries are u d  in the BRAGFZO smmhg calculations with thnx different of material 
@a, one set for rndkhdd conditions and two sets for didmbed conditions. The geometries and material sets 
q m e n t  a thmdhensional syskm in a twwhensiond plane that cuts vertically through the repository. Side 
views of the geomelq for the tmdishrbd, El Up-Dip, and EO Down-Dip configurations and their @ve a malerial sets me given in Rgum 1 - 3 in Won 1. The El Down-Dip geometry and material set is similar to the 
El Up-Dip dgura t ion ,  e x ~ t  that the intndng h h o l e  and w e  panel locations are rotated 180 d e w  about 
the cenlerhe of the rqmsihry so that the intruded paneb is on the d m 4 p  side of the (to the l& south). 
Additional details on the &el geomhes  are provided in the Draft Compliance Wcation Application (DCCA), 
July Update, July 2 1,1995. 

and Initial c!ditions 

Boundaq and initial cmdilims in the undhnkd and distrabed scenarios are identical. B m d q  conditions 
included no flow in the normal directions mas all far-field boundaries except at the lateral boundarie ofthe 
Culebm and Magenta units, and st the ground d a c e .  At the lateral boundaries of the Cdebra an initial pressure of 
0.852 MPa d a water -tion of 1.0 was held m t  throughout the simulations. Similarly, the p- and 
wtm satlaations at the l a w  bmdmies of the-Magenta were held 5x4 at 0.9 MPa and 1.0, @vely. At the 
grwnd surface, p s s u m  was maintained at an atmosphaic pressure of 1 -01 325 MPa The water table was located at 
a depth of 59 metas below the ground surfax. 
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As in the DCCA calculations, an hitid simulation period and set of initial conditions wete spec8d which 

and pressures in lhe formations munding the repositmy. This time pend is modeled explicitly and is assumed to 
last 5 yem k g h m g  at h e  -5 years (the time of initial excavation). The inritial conditions during ths Per;d me as 
fo~ows. 

Except for lhe waste and excavated regions, the formations above the Mado, and the C@e formation, the 
p m s m  dkki'butim at 5 yr before time zero is  hydrostatic relative to the pore pramre of MB 1 39. The brim: 
presfllreinMB139 ishledasanum;ertainvariabEemdissampledhamgeof 12b 13 MPa 

- lbsm iu the waste and excavated regions is set to atmospheric pressun: at 5 yr befm time zero. 

Except fm Ibe Culebra and hAagenta units and the region above the water table, the pressure distrjbution in the 
Rustler formation at 5 yr before time zarr is hydrostatic relative to the ground-water table. 

- Wata presrmre in the Culebra at 5 yr before tLne zero is 0.852 Wa, and the far-field p m  is held at that 
valueoverthe 1myrcalculatim 

Water presslae in the Magenta at 5 yr before h e  zero is 0.90 MPa, and the far-field pressure is held at fiat 
value over the 1OOOO yr calculation 

Water prwme in the region above the water table (upper 59 mem) is set to abnosphetic pressure at 5 yr befm 
time m. 

The initid brine saturation is 1.0 everyhere except in the waste and excavated regicms (whm brine saturation is 
O.O), and in the region above the water table (where brine sntudon is at residual equal to 020). 

Initial W e  saturations within the disposal rowrg shaft, and expaimental area are 0.028,0.25, md 6.0. 

l)uring the initih conditions calculation, the permability of the mils ovalymg the Salado is set to zao tu 
prevent water hrn flowing down the shaft during the waste emplacement period. In addition, the pameability of 
excavated regions is set to a high vdue (1 -0 x 10"' m2) to v t  mvitia Performanoe calculations begin at time 
m (5  years after the initid calculatim), At time m, the presfllre in tk waste region is mt h m  its dculated 
value to atmospheric presswe. Brine d o n s  are reset withm h disposal rooaq. shaft, and experimental area to 
0.028,0.25, and 0.0, respectively, Initial brine samtiw in the waste is treated as an unGertain variable and is reset to 
its sampled value, which ranges h 0.006 to 0.05 1 In all other excavated regions, h e  gas sawation is set to 1 .O, 
and the pressure is nset to atmospheric pressllre. Panel d s ,  Gacal, and lower and upper shaft seals are also 
ernplaced at time zao and these regions take on their corresponding petmeabilities and porosities, Panel seals are 
essigned a bigh pmability of 1.0 x 10" d to 
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minimitetheireff~veness.For.the~100mthe~PPershaft~~bilityiss;lmpledhtheseals . 
permegbity distributiw curve and pmeability of the lower zed is assumed to be 1 -0 x 1 0-l3 m2. CalcuIatiw 
continue to time 100 yr, at which ~IIE the pmeabilitita of the lower and uppa shafi d s  m re& so that the lower 
seal permeabiIiy is assigned sampled values frorn the upper seal ~ b ' i l i t y  distribution and the upper seal 
permeabifig is set to 1.0 x 10k2 m'. This treatment of seal permeabilities reflects that the short term compw~nt 
(upper seal) permeabiity i n m w ~  with time and that the long-term component (lower seal) pmneability d e c m s s  
wilh time. In the mdisttrrbad scenario, pformance calculations continue unchanged to 1 OOaE yr. In Lhe human 
intmshn events, El Up-Dip and El Down-Dip, a bwehole penetrates the repository and an undedpg brine pocket 
at 1000 yr. Furtha detruls on p r o m  values of the various components can b found in D d t  Compliance 
Certification Applicadon, July Update, July 2 1,1995. . 

~GFLOdculatesthe~andgasflowfreldshthedi~systan. Theseflowfieldsareudinthe 
computer code NUTS to estimate radionuclide dw to the d b l e  mvironment NUTS uses the same model 
gameby as BRAGFLO and c.cuSa6ons are p e r f 4  8s follows. A tracer element is assumed to have an idbite 
inventmy in each computatiand waste cell and a solubility of EKdm3. Tram mmtrations throughcut the problem 
domain, exclusive of ?he waste region. are initially m. Far-field boundary fluxes are maintained at m. b y  and 
sorption processa~ are neglected. Using the brine flow velocities reported from BRAGFLO. NUTS calculates the 
imqmt of the traoer to the Culebra and subsurface boundary of the accessible environment Since the tracer 
element has solubility of 1 K&', each Kg of contaminated brine mching these locations is  equivalent to 1 d of 
repositmy brine. 

The volumes of contamhated brine calculated 'by NUTS are m d  b d y  by the C M I ~ ~ ~ C X  mde PANEL to 
&mate the amounts of the various radionuclides (di$$~lved and colloidal) that are released to the Webra and 
subsmfaa~ bmdary. These e s t i m e  are based on the consavdve assumption that the volumes of contaminated 
brine passing these locaticms flows M y  h u g h  the dispasal nwm and is lmnqmrted instantaneously to h e  
Culebra and subsurface bouradary. Radionuclide decay and inventory solubility hits are ztccounted for in PANEL. 

Table I in Section I sunnnarizes the m& variables that were sampled in the smmhg calculations. The 
range and medim values of the actual sampling are listed A Latin hypmbe sample of size of20 was used to 
maporate the effects of u n d t y .  TIUS sample size wss selected as the best compromise between provibg 
d i c i ~ l t  dm for meenbg purposes vasvlj schedule and mume mnstnhts. 

List ofhtlut and Output Files 

The following dimbries and fla have bm mhived on tape n u m b  F95881, F95882, F95883, 
F95884. F95885. F95886, F95074. F95080, F95054, F957 14, F95738, F95081. 

The program used in the FEPs e g  analysis are l i d  below in tbe order thgr were implemented 
'k ispuZBes tisted under each pmgmm name are the fles provided for program execution and the output fdes 
v t  the d t i n g  files. The k t o r i e s  w+~ere the various files reside me also noted. 

The following symbolic notation is llsed to denote FEF des. 

DRE ScmnhgIssueS6 
WJCK: W g k D R - 2  
VPC: M g  b D R - 7  
MCS: SmmingIssueDlt-3 
PUD: SmemgbueDR4 
Bm: Baseline Model 
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$ i :  
Input a=: 

output m=: 

Version 6.0020, Version Date 01 R7/1992 

F2$EP.JEBEANBASELME.GENMESH] 
OENhasHINP 
GENMESH-I .CDB FUNI)ISlTRBED AND EOI-UP Scenarios) 
GENMESH-2.CDB (EOl -DOWN scenario) 

Version 8,0720, Version Date 0210 1 /I 994 

F 2 : p = E P . r n W B ~ , M A T S E T ]  
MATSET-bEW.W 
GENMESH-1 .CDB (UNDISTURBED AND EOI -UP sxthos)  
GENMESH-2.m @I-DOWN scenario) 
MATSET. CDB 
MATSET-D0WN.CDB 

Version 2.0220, Version Date 02/03 11 995 

Directory: F2:FEp.JEBEANEANBASELINE.~] 
Input fle: PRFLHS-FEPS-sASEE,M.W 
Output fie: LHS-FEPS-BAsELWE.Xrm 

WIS: Version 2.3 Iu), Version Date OW1 311 993 

Directory: F 2 : P . E B E A N M I N E . W S ]  
Inps files: LHSLHSFEPS-BASELWE.INP 
oIIpna fde: W ~ - F E P S - B A S ~ , O U T  (UNDISTURBED AND EO I-UP marim) 

SMIUE-lFEPS-BASELINEINE130WN.0UT @I-DOWN scenwio) 

PO- Version 4.0520, Version Date 0211 611 994 

Directory: F2:(FEPlTEBEAN.BASlUNE.ENS] 
Input files: P O S T L H S . ~  

MA.TSET.CDB (UNDISTURBED AND EOI-UP scenarios) 
MATSET-D0WN.CDB @I-DOWN scenario) 
SMPIIISIIISFEPSFEPBASELINF+OUT (UNaISTUWED AND U) 1-UP marim) 
SWLHS-FEPS-BASJZDE-DOWN.OUT (EOI-DOWN scenario) 

Output files: P O S W F E p S _ B A s E L ~ - R W . C D B  
PO STLHSTLHSFEPS-13ASEt~-DOW-RW. CDB 
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e Vasion 2.1 120, Version Date ma711 994 

D i  F2:~.JEBEANBASELN£.ICSE'T'l 
Input fle: 1CSET.W (UNDISlWRBD AND EOl-W d m )  

ICSET-D0WN.N' @I-DOWN scenario) 
PO STLHS-FEP S-BASELWE-RO##.CDB 
P O S ~ S ~ ~ S - 3 ~ ~ - D O w N w N R 0 # # . C D B  

Output lila: ICSET-RO##.CDB 
1CSm-DOWNWNRW#C.CDB 

D i :  F 2 : ~ . ~ E A N E A N B A S ~ . k L G E B R A ]  
Input files: ALGEBRA-NEW.INP 

ICSET-RO##.CDB 
ICSET_DoUrN_Rc##r,CDBDOW-RW.CDB 

Output fl61es: ALGEBRA-RW. CD3 
ALGEF3RA-D O W - R W .  CDB 

## range from 01 ta 20 

PREBRAC: Version 4.0020, Vasion Date 01 11611 995 

l3hdm-y d F Z : ~ J E B E A N B A E L l N E . P ~ R A G ]  
laput aes: PMBRAG UND.INP (UNDISTURBED srrenario) 

PREBRAG~EOI .m @I -UP scenario) 
PREBRAG-HI 1 -DOUrN.W ml-DOWN m k o )  

D i e  and 
Output files: ~:~,~EAN?/D%.BRAGKO)BFEp-&-W-RW#f.INP 

The symbols denote: 
%% = BA!ELDlE, DIG, VPC, MCS, PUD. WICK 
& = BPSE, DRZ, VPC, MCS, PUD, WICK 
$$ = UNDIST, EO 1-UP, EOl-DOWN 
## = 01,02. ...., 20 

BRAGFIB: File Nme BI .EXl536, see dire~tory F2:[fep.dahexee.bmgexJ 

Executable: UI :[JDSCHRE.BRAm;LD.FEPpl .EXF# 
Input Be; F2:~.JEBW?/o%]B8FEP-&8c&8c~~-RO##.INP 
OlapUtfiEe: _ F2:~."A%.%$JE-FEPFEP&-$$-RW.BN 

The symbbIs denote: 
%% = BASELINE. DRZ, VPC, MCS, PUD, WICK 
&% = BASE, DRZ, VPC, MCS, PUD, WICK 
$$ = UNDIST, EO1-UP,EOl-DOWN 
## = 01, 02, ...., 20 

SWCF-A: 1 .I .6.3:PA:QA:TSK:DR2,DR3PR6DR7,Sb 
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@ POSTBRAG Version 3.0320, Version Date 06/22/1994 

Directories and 
lnputfles: Fz:~.JEBEANBASFl,INE.ALGEBRA]ALG~RARO##.CDB 

F2: [FEP. JEBEAN.BAS~.ALGEBRA]ATX;EBRARADOWNWNRW.CDB 
F2:p?h%.%%]B-FEP-&&-%$-RO##.BIN 

Directories and 
Output files. F2~.%%.$~-FEP-a-$$-ROf#C.CDB 

The symbols denote: 
%% =BASELINE, DRZ, VPC, MCS, PUD, WICK 
&& =BASE, DRZ, VPC, MCS, PUD, WICK 
$$ = UNDIST, EO1-UP. EOI-DOWN 
##=01,02 ,...., 20 

ALGEBRACDB: Version 2.3 120, Vasion Date 1 111 511 994 

Directories and 
Input files: F1 :~."/o%.$$]POST-AtGG$$.INP 

F2:~P.%%.%$JBBFEPFEPU-$$-RW.CDB 
Directories and 
Output fles: Fl :~.oh%.$~-FEfOJJ~-$$-RO##.CDB 

The symbols denote: 
%% = BASELINE, DRZ, VPC, MCS. PUD. WICK 
&& =BASE, DRZ, VPC, MCS, PUD, RAD. WICK 
$$ = UNDIST, EOl-UP, E3 1-DOWN 
J = 1 (BASELINE), 2 ('DXiZ), 3 WCS), 4 (PUD), 6 VC), 7 (WICK) 
## = 01,02, ...., 20 

S- Version 2.0020, Version Date 02/08/1995 

D i e s  and 
Input files: F1 :~P/o%.$%]B-mOJ-&Bt&BtS$-RO##.mB 

Fl:~?h%.%$)FEPOJ-a-$$.SMZ 
Dktaries and 
Output aes: F1 :~POSTPROC.%%]FEPOJ-~~&-VARTBL 

Tbe symbols denote: 
%% = BASELINE, DRZ, VPC, MCS, PUD. WICK 
&% = BASE, DRZ, VPC. MCS. PUD. WICK 
%% =UNDIST, EOi-UP, EOl-DOWN 
J = 1 (BASELINE), 2 (Dm), 3 (MCS), 4 (PvD,, 6 (VPC), 7 WCK) 
## = Ol,02, ...., 20 

May 9,1996 
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Version: 1.0220, Version Date: 0812711 995 

D i ~ y  : 51 :W.AASHINT.SP.SDEBARAR8t8t.$$] 
Input Files: m:pEF?Jo%.%%] B-FEPFEP8cg,-$$-RO##BIN 

F2:m.%%.$$] B-FEPFEP&&-$$-RO##.W 
Eol SIDE.rn 
TJNDSIDE.IN 

Output Files: NUTS-FEP-a-!B-RWf#.BIN 

%I% =BASELINE, DRZ, VPC, MCS. PUD, WICK 
&.& =BASE, DRZ, VPC, MCS, PUD, WICK 
%$ =m, EOI-UP, EO1poWN 
#=Ol,O2 ,...., 20 

POSTNWTS: Version 1.00&, Version Date 0210911 995 

Dktory: F1 :m.AASm.SP.SDBAR.&&.%%] 
Irqoui Files: F2:m.%%.$$] NCrrS~~-8t&8t&~$-RO##.BIN 

ALGEBRA-NE W-RW.CDB 
ALGEBRARADOWWNRO##.CDS 
ALGEBRA RO##.CDB 
mi SDE.G 
UNl3SEDE.m @ Output File: NUTEIFEPFEP&&-$I-RW.CDB 

%% = BASEJJNE, DRZ, VPC, MCS, PUD, WCK 
&& = BASE, DRZ, VPC, MCS. PLFD, WICK 
%%=UND,EOI-UF,EOI-DOWN 
##=01,02 ,..,,, 20 

GENNIET: Version 2.0320. Version Date 02ml11994 

Dimtory: FTm-GARNER] 
Input me: GENNET-SO0 . INP 
Output file: GENT-SOO. CDB 

MATSET: Version 8.0720. Version Date 02/01 11 994 

Directory: F2:w.GARNERl 
Input file: MATSET-SO0.W 

GENNET-SO0 . CDB 
Output file: MATSET-SOO.CD3 
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POSTLH% Version 4.0520. Version Date 021 6/1994 

Directory: FZ:W.GARNER] 
Input files: POSTLHS_SOO.INf 

MATSET-SO0.W 
SMPLHS-FEPS-BASELINE.OUT 

Output: LHS-SOO-SRO##.CDB 

PANEL: Version 3.5020. Version Date 06/1 Z1995 

Directory: F2:W,GARNER.&&.%$] 
Input files: FT WP .GARNER] LHS-SOO-SRO##. CDB 

F2:mP.GAtWER.&&.BRAGFLO] NUTS-SOO-0 1-020.CD13 
F2:[FEP,GARNER.&&.BRAGR,O] NUTS-S00-01-020.CDB 
F2: [FEP.GARNER.&&.BRAGFL.O] NUTSSOO_O1-020.CDB 

Ou?put Files: PANEI-SOOSOOSSRO##.CDB 
. PANEL-SO 1 _S-RO##.CDE 
PANEL-SO 1 D-S-RO##.CDB 

&& =Base, DRZ. MCS. PUD, VPC, WICK 
$% = PANEL-CUL. PANELAMB, Bragflo 
## range from 0 1 to 20 

CCDFCALC: Version 4.2720, Version Date 02/30/1995 

Directory: F2: W,GARNER.&&.%$.CCDQ 
hput files: CCDFCALC-EO.DF; 

CCDFCALC-El . W, 
CCDFCALC-E I D.INP; 

Output files: PANOUT-EO.'OUT 
PANOUT-El .OUT 
PANOUT-El D-OUT 
PANOUT-EO. TRN 
PANOUT-El .TRN 
PANOUT_ElD.TRN 

&& = DRZ, MCS, PUD, VPC, WCK 
$$ = BRAGFLO. PANEL-CUL, PANEL-MB 
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@ CCDF'PU)T: Version 4.1 920, Version Date 0212311 995 

Dkectwy: F2:w.GARNERl 
Input files: CCDFPLOT-El D.INP; 

CCDFPLOT-El .W, 
CCDFPLOT EO.W, 
CCDFPLOT~MBEI D.W; 
CCDFPLOT-MBE 1 .INP; 
CCDWLOT-MBEO.INP; 

Output files: 
*.PST and renamed PLOT.## 

Directory: F1 :~.POSTPROC,$%]FEPOJ -&&-$$.TBL 
Input files: F1: ~P.POSTPROC.UNDIST]BRN8M39C-SPLAT.CMD;S, 

BRNMB38C-SPLAT.CMD:7, MXGASMOL-SPLAT.CMD;7 

Output files: Output SPLAT files were not archived since these files were graphical representations of the 
archived *.TBL files. 

BLQTCDB: 

Dir&ny: F1 :mP%%.$$]B-FEPOJ-a-$$-RO##.CDB 
Input files: 

Output files: Output BLOTCDB files were not archived since these files wen generated interactively and 
are graphical representations of the archived *.CDB files. 

The symhls denote: 
%% =  EASEL^, Dm, VPC, MCS. P W .  WICK 
&& = BASE, DRZ. BPC, MCS. PUD, WICK 
$$ = UNDIST, EO I-UP, EO I D O W N  
J = 1 (BASELINE), 2 (DRZ), 3 (MCS), A4 (FUD), 6 (VPC), 7 (WICK) 
#C(=01, 02 ,....., 20 

The listing of directories and files used in the FEP screening analyses are given in Section 3. Plots, tables, and 
figure documenting results are presented in Section .1. 
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Section G - INPUT DATA SET 

All material properties were obtained from the baseline database prop.sdb. The database file is in 
directory (dataexec.database]. The baseline data is the same data described in chapter 6 of the Draft 40 CFR 
191 Compliance Certification Application (DCCA). Input data sets for the screening ~alculations were 
generated in step-wise fashion using GENMESH, MATSET, PRELHS. LHS, POSTLHS, ICSET, 
ALGEBRACDB, and PREBRAG. These codes are described in the foregoing SOFTWARE section. 
Corresponding inpul and output files are listed in a subsequent Input and Output section. 

All data sets used in the FEPs calculations were based on the baseline data set. Differences between 
each FEP data set and the baseline data set were comprised only of those data required to invoke the particular 
FEF' in the calculations. 
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Directory FZ:[EEP.DATAEXEC,DATABASE] :I 

,4- 3 . . 
SWC~~.I.~.~:PA:V:TSK: DR2, DR3, DM, DR7, and S6 
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B-FEP-DR2-EO l-DOWN-R002.INP, 1 
B-FEP-DRZ_EO l-DOWN_R004m 1 
B-FEP-DRZRZEOlpOWNWNR006.MP,1 
3-FEP-DRZ-EO 1-DOWN-RO08.m 1 
B-FEP-DRZ-EO I-DOWN-RO 10.W. I 
B-FEP DRZ,EOIPOWNWNRO 12.NP;l 
B~FEPIDRZ_EOI-DOWN~RO 14.NP;l 
B-FEP-DRZ-EO 1-DOWN-RO 16.W. 1 * 

B-FEP-DRZ-EO 1-DO WN-RO 1 8 . W ;  1 
B-FEP-DRZ-EO 1-DOWN-R02O.W; 1 

B-FEP-DRLEO 1-UP_R002.LNP; 1 
B-EP-DRZ-EO1-UP_ROO4.MP,l 
B-FFP-DRZ-EO1-UP_RO06.MP; 1 
B-FEP-DRZ-EO 1_UP_ROO8 .MP; 1 - 
B-FEP-DRZ-EO I - R R O  10.INP. 1 
B-FEP-DRZ-EO I UP RO 12.MP.I 
B-FEP-DRZ-EOIERO 1 4 . ~ ;  1 
B-FEP-DRZ-EO 1-UP_RO 1 6 .W;  1 
B-FEP-DRLEO I-ULRO 18.m; 1 
El-FEP-DRZ-EO I-UP-ROZO.MP,1 

B-FEP-DRZ-UND-ROO2.W; I 
B-FEP-DRZ-UND-RO04.W; 1. 
B-FEP-Dm-UND-ROO6.INP; 1 
B-FEP-DRZ-UND-ROO8.MP; I 
B_FEP-DRZ-Vm,-RO 1 0.m 1 
B-FEP-DF!zRZUNDUNDRO I2.W; I 
B-FEP-DRZ-UND-RO 14.W; I 
B-FEP-DRZ-UND-RO 16.W; 1 
B-FEP$PZ-UND-RO 1 8 .MP, 1 
B-FEP-DRZ-UND-RO20.INP;I 

3-FEP-MCS-€0 1-DOWN-R002.m 1 
B-FEP-MCS-EO l-DOWN-R004.INP,l 
B-FEP-MCS-EO 1-DOWN-R006.W; 1 
B-FEP-MCS-EO l-DOWN_R008.INP.l 
B-FEP-MCS-EOI-DOWN-RO 1O.W; 1 
B-FZP-MCS-EO I-DOWKRO 1 2 . N ;  I 
B-FEP-MCS-EO 1-DO WKRO 14.W; 1 
B-FEP-MCS-EO I -DOWN-RO 16.W;  1 
BFEP-MCS-EO 1-DOWN-RO18.MP;I 
B-FEP-MCS-EOl-DOWN-RO20.Mf.l 

B-FEP-MCS-EO1-UP-ROO2.MP; 1 
B-FEP-MCS-EO 1-UP-R004.INP; 1 
B-FEP-MCS-EO l-UP_R006.MP; I 
B-FEP-MCS-EOl-vP_ROO8.INP; 1 
B-FEP-MCS-EO I-UCRO 1O.W; 1 
B-FEP-MCS-EO1-UtRO I2.MP;l 
B-FEP-MCS-EOl-WRO l 4 . m  - - . .. 
B FEP~MCS~EOl~UP~ROl6.INP;1 
B-EP MCS-EOI-UP_ROI E.INP;~ 
B~FEP~MCS-EO I_UP_RO~O.INP; I 

A 
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. . 
:I:--* .,.; ' .- .%,.A2 ... . . 
.?:i.'.-,Y - " C  1,. - . . 

, 3:. !., -.. .. . . I .  

. . . . 
. . -  . .  . . . . "  >. . 4 -". .. . 

. - . .  ,I... * . 
*A....'p+*.; :. . -- 
.: .,2 a B-FEF - W I C K _ E O ~ _ W _ R ~ ~ ~ . T W ~  B-FEP-WICK-WNI-ROO1 ,TW; 1 

B-FEPPWICKWIUNDUNDRO02 .W; 1 B-FEP-WI CK-UND-ROO3 .INP; I 6. ;a ::2-.-:. , . - . - 
:: ;...%. 

B - F E P P W I C K W I ~ - R O O ~ . ~  1 B-FEPPWICKWIUNDUNDROO 5 .INP; 1 n . .. - .--.. :. >.. . 

B-EF-WICK-UI~-ROO~.W; 1 B-FEP_WrCK-UND-RO07.TW;4 F A - r r . .  . .. . 
i 

B-FEF-WICK-tTND-RO 08. W; 1 B-FEP-WCK-UND-RO 09 .W; 1 :I 

B-FEP-WCK-W-RQ lO.W;l B-FEPPWICKWIUND-RO 1 1 . W ; l  
L 

. . 1; 

B-FEP-WICK-UND-RO 12.INp;l B-FEP-WICK-UND-RO I 3 .W, I 
.. . . + .  . 

. . .  
B_FEFPWICKWIUND-RO 1 5 .MP, I B-F'El-WCK-'IMD-RO 14.Mp;l " * I  

. ~-FEp-WICK-uNP-RO 16.lW;E B-FEP-WICK-UND-RO l 7 . N ;  1 
'4 .><. " + . . :I. 

. : B-FEF-WCK-UNZ~~RO l8.Mp;f B-FEP-WICK-UNP-RO 1 9 . N ;  1 
B-FEP_W1CK-UNDUNDR020.W,l . . 

, c  . 

Diremiy F1 : P P ? B A S E L W  . . . .- . 

EOl-DOWNSRl EO I-UPDIR; 1 UNDIST.DR1 - .. . . ~  .. - 

Directory F I : ~ . B A S E L N E . # I S ~  

BLOT,CMD;3 6 BLOT-PSTS BLOTMBR00 1 .PST; 1 B L O M R 0 0 1  APST; 1 
Y B L Q ~ R O O 2 P S T ; l  BLOTMBROO2A.PST;l BLOTMBR003.FST;l BLOTMBROO3APST;l 

BLOTMBR004,PSl; l B L O ~ R 0 0 4 A . P S T ;  1 BLOTMBROOS .PST;I BLOTMSR005A.PS~ 1 
BLOTMBR006.PST: 1 BLOTMBROOZPST; I BLOTMBR008.FSZ1 BLOTMBR009 PST; I 
BLOThf3ROIOPST;l BLOWROl1.PST;I BLOTMBRO12.PST;I BLOTMBR013PS~I 
BLOTMBR014,FST;I BLOTMBRO15,PSI:I BLOTMBRO16.PST;l BLOTMBRO17.PST;I 
B L O W R O  18.PST;l BLOTMBRO 19 PST; 1 BLOIMBRO2O.PST:I @ FEPOI-BASE-W.COMJ FEW I-BASE-W.SM;6 

F E P O l ~ B A S E W I ~ 1 0 . S M Z ; 6  FEPOI-BASE-UNDl .ShG!;2 
FEPOI-BASE-UND 12.SW$? F E P O l _ B A S E - ~ I  1 . S m , 1  

FEPO l-BASE-UNDEO.SMZ;2 FEPO l-BASE-UNDZ.SM2; 1 
FEPOl-BASE-W3 .SMZ;4 FEPO lBASE-lJND4.SMZ;2 
FEPO I-BASE-UND5 .ShlZ;2 FEPO I-BASE-UND6.ShlZ2 
FEPOlUNZ3BASE-W7.SUZ;2 FEPO l-BASE-W8.SMZ;2 - .- 
FEPO l-BASE-W9.SMZ;Z FEPO lBASEEIND-BO.COM;Z 
EPOl-BASE-W-GAS.COM;3 FEPO1-BMGANABC-UND.TBk1 
FEPOI-BMGMB38C-UND.DL;Z FEPO 1-BMGh.1333 9C-UND.TBL; I 
FEPO 1-BRNAN~C-UND.~L;2  FEPO I-BRNMB3 8C-IJND.TEL;l 
FEPO 1-BRNMB39C-lTMD.TBL; 1 FEPOl-SRNSHUPC-UM,UM,TBZ; 1 .. 
FEPO I-GASANABC-W.TBL; 1 FEFO 1-GASM33 LC-W.TBL;1 - 

FEPO lWIGASSHUPC_UND.TBL;6 FEPO l-GASMB39C,UND.~L;l 
FEP0 l_MXGASMOL-W.TBL;2 GASSKUPC.TBL;I MXSG-ANHABRPST; 1 
PA-GAS-FEP-BASEEUND.COM;6 PA-GAS-F'E:P_BASE-rJNa,Ol .COW2 
POST-ALG-GAS.MP;5 POST-ALG-GAS_UND.INP;lO P O S T - A L G ~ ~ . ~ ; z  
POST-ALG-IMD,BO.ZNP;2 READTBL.E=6 READTBL.OB J;6 
READ-SUM. FOR6 5 READ-lBL.E=;4 RE AD-lBL.FOR; 1 2 READ-TBL .OBI;4 

SATGAS-ANKABRPST; 1 SPLOT.W;9 SPLOTMB.INP; 1 SPLOTMBRO IO.PST:l 
SPLOTMB-MXGS.R.m; 1 SFLOTMB-SATGAS.W;2 
S P L O W - S  ATG A S-ROO3 .PSX I SPLOTMB-SATGAS-ROO5,PST; 1 

SPLOTMB-SATGAS-ROO6.f ST; 1 SPLOTMB-SATGAS-ROO7.PST;l 
SPLOR~~B-SATGAS-R~O~.FST; 1 SPLORVTS-S ATG AS-RQ 1 1 .PST; 1 
EST*OW,7 TEST1.SMZ;lI 

P. ' \ &!+ 
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ALGEBRA-ROO 1.CDB;l ALGEBRA-RO02.CDB; I ALGEBRA-ROO~.CDB;I 
ALGEBRA-ROO~.CC>B; 1 ~,i,:<*~-;;.;~:':.;.--.. , . 

. . . .: ,'... . .*" -. ' ' - 
ALGEBRA-ROO~.CDB;~ ALGEBRA-RO06.CDB;l ~GEBRA-ROO~:CDB; ,. , ..,:.. .. . ' 1 ... 
fiGEBM-ROO8.CDB; 1 - - . . .-,;2-', ' .? 1, , . , , . .. . # . A  

ALGEBRA-ROO~~CDB; 1 ALGEBRA-RO 1O.CDB;l ALGEBRA-ROI . ... 1 . c ~ ~ ;  . 1 , 

~ G E B R A - R O  12.CDB;l i:-. . ;'srs..;., . .  .... . : ... 
ALGEBRA-R? 13.CDB; 1 hLGEBRA-R014.CDB; 1 A L G E B ~  , , -,, ... ,-.. : ,-,-* ,, .T~:+.+~-:; RO~S.CDB;I .\., ., - .: ,. . . , 
ALGEBU-RO 16.CDB; 1 'h'? ' A '  . '. ,... . . I . . ':. - *,-+.: -,v-.....r-:.., , .. . .?,;, ;: !-;.-+>w:::~F.,,4,:-w . 

ALGEBRA-RO IZCDB; I ALGEBM-RO 1 8-CDB;~ ~ E B R A  . '  , RO :,,,, I~.CD& ,. ::.+ : .  1 . 
ALGEBRA-RO2O.CDB; 1 . .. -., , .,,.: .. .! , , 

EPO 1-BASE-EO I-UP.COM; I FEPO ~-BASE_EO~-VP~ ~:S!MZ~ ,,.. 

FEPO 1-BASE-€01-UP1 1 .SMZJ FEPO1-BASE-€0 1-UP12.SMZJ 
FEPO 1-BASE-EO 1-UP1 3 . S W J  EPQ1-BASE-EOl-UP13,SUZ~~.' * 

FEFOI-BASE-ED1 -UP 14.SMZ;Z FEPO 1-BASE-EO 1-W 14.SMZ:l "' ' - .  
FEPo~-BASE-EO~-US~.SMZ:~ FEPO 1-BASE-€0 1-UP9.SMZ;2 , . 

=PO ~-BRNANABC-EQ 1-UP.TBL; 1 FEPO 1-BRNBHUPC-EO I-UP~TBL; E 
FEPOl BlWMB38C-EO 1-UP.TE3't;l EEPO 1 BRNMB39C-EO 1-UP.TBL;l 
WPO IIBRNSHIJPC-EO 1-u~.m~; 1 FFYO 1-G ASBHLIPC-EO I-UP.TBL;I 
=PO 1-MXGASMOL-EO 1-UP-TBL; 1 POSTIAZGGEO I-FJNP; . 1 

. . 

. - 
Directory F1 :~P-BASELWE.EOI-DO~ 

ALGEBRA-DOWN-ROO I .CDB;l ALGEBRa-DOWN-ROO2.CDB;I 
ALGEBRA_DOWNWNRO03 .CDB; 1 ALGEBRA_DOW-ROQ4.CDB;I 
ALGEBRA-DOW-ROO5.CDB;I ALGEBRA-DOWN-ROO6.CDB;l 
ALGEBRA-DOWNWNRO07.CD3; 1 ALGEBRA-DOW-R0OS.CDB;l 
ALG"cM-DOUU_ROO9,CDB;l ALGEBRA-DOWN-RQ 1O.CDB; 1 
ALGEBRA-DO W-RO 1 P .CDB; t ALGEBRA-DOWN-RO 12.CDB; 1 
ALGEBRA_DOWN_RO 13 .CDB;Z ALGEBRA-DOWN-RO l4.CDE; 1 
ALGEBRA-DOWN-RO I5.CDB;I ALGEBRA_DOWN-ROl6.CDPI; 1 
ALGEBRA-DO WN-ROl 7 . C m  ' ALGEBRA-DO WN-RQ 1 8 . C W  
ALGEBRA-DOWN-ROl 9.CDB; I ALGE3TtATtADOWNWNR020.CDB;1 
BATCHCDB-1 O.COM;Z BATCHCDB-11-20.COM;6 
BATCHCDI3_19-20.COM;3 BATCHCDB-1-1 O.COM;6 BATCHCD~-~-~ 0.COh 
B ATCHCDB-9-1 0.COMJ FEPO I-B ASE-EO 1-DOWN-COM2 
FEPOl-BASE-€01-DOW.SMz;l FEPO 1BASE-EO 1-DOWN1 O.SMZ;Z. 
=POI-B ASE-EO 1-DOWN I 1 .SMZ;2 =PO 1-B ASE-EO 1-DOWN 12.SMZ;Z 
FEFOl-B ASE-EO 1-DOWN1 3.SMZ;2 E P O  1-B ASE-EO I-DOWN 1 4 . S W 2  
FEPO I-BASE-EQ 1-DOWZ.SmZ'J FEPO I-BASE-EO I-DOWN9.SMZ;2 
FEPO~-BASE-EO~-DOWN~~ O02OpC0W2 FEPO 1-BASE-EOI-DOWN-1 9-200C0M;2 
FEW 1-E ASE-EO l-DOWN-88200COM;2 FEPO l -B~ANABC-EOl-DO~.JgL;  1 
FEPO 1-BRNBHvpC-EO 1-DOWN.TBL; 1 FEPOl-BRNMB38C-EO I-DOWNWNTBL; 1 
FEPO l-BRNMej9C-E0l-DOWNWN~L; 1 FEPOl-BRNSHWC-EO 1-DOWN.mL;I 
FEPOl-GASBHuPC-EO 1-DOW.TBL; 1 FEPO 1-MXG ASMOL-EO I-DOWN-TB~; 1 
POST-ALG-EO I-D0WN.W; 1 

- Information Only i a p  '. '/ 



, . _ . . . . . . . . . .  . . > _ '  .. ,.. , , 

;p&i;*p>-(g,?" 
,*+.,-*+*.w-, 

* .  . . . < . - I 

* + .*'.s+-:!:?+-J; ,.? -:. * .  . . . . .  . . . . . . . . . . .  - 
r:-: . . .  *. ... .- . , ..., %,,:!.. ... . . 

'<; ,Gs.,;-:y:* ; :'+ + .  

. . .  . .  .. 
;,.>. . . . . .; :<:, r; .,:..':,.'.-..' ' . . . 

. .. 
. "  . :>:! , \. ' 2  , ,; %. ;- ;- , :::.,:.+,' ,'.;'A ,:,= ..- 

t' @ ~irectory Fl:FpqRZ.lJNl?IST] . . 
. - 

, . , . :%;..;?:$ ?..:..!-., . . . 
, . ... 

.it'n,;.y.., *, 3 .. ::li-...' cfc''r:-.,?c, .C. .-.... . 

. B A T C H ~ D U . C O M ; ~ ~  ?ATCH2DUUCOM.J BATCHCDB-5-lO.COM3 
.... 

FEPO~-BMGAN~C_UND.TI~L; 1 . ; FEPO2-BMGMB38C-JND-TBL; 1 : 

FEPO2-BRNANABC-JND.TBL;l FEP02-BMGMB39C-Y.TBL;l 
L: 

!- FEPO2-BRNMB39C-UND.'IBL3 
k 

. ,O~-BRNMB;~C~UND.TBL~ .' 
I % P O ~ _ B R N S ~ C - ~ . ' T B L ; ~  :- FEpO2-Dm-UND.COM2 FEP022DRZ-UND.SMZ;6 

i'- ;+ gy. .... -: .., ,. A .... - - F E P O ~ - D ~ ~ ? : - ~ ~ ~ ~ S - ~ ~ ~ ~ ~ ~ ~ ~ + ~ ~  +'.. FEp02-DRZ-UNDll .SMZ;3 
' ' ' ~ ~ p 0 2  Dm. Wl2.SMZ;3: ;:: : :  ; . "' FEP02-DRZ-UNDZ.SMZ3 &s:-. . - 0 .  - .  . . . .  '. ; ,,<, ;;,.. . .  , 

' . FEP02-DRZ'-UND3.SMZ;I:? a;: ,,. . .  - -.' FEPO2-DRZRZUND4.SMZ;6 
i , FEfO2-DRZ-UND6.SMz.J 
1.. ' 

F E P O ~ - D R Z - ~ S . S M Z ~ ~ ' . ~ ~ ; ' - ~  ' . 
FEpO2 DRZ-VND~.SMZ;~ j '''i;: ' FEPO2-DRZ-UND8.SMGJ 
FEPO~-DRZ_UND~.SMZ~ :;-: . FEP02-DRZ-UND-GAS.COM2 

i 

FEW~~DRZ~UND~GAS~OS~COM;~ FEP02-GASANABC-7JND.TBL;l 
- . 

FEPO~CASMBS 8 c - ~ . T k ~ ; 2  FEP02-GASMB39C-W.TBL;l i. 

FEPOZ GASSHWC_UND:~BLJ FEPO2-MXGASMOL-UND.TBL;3 
PA-G~S~EP-DRZ-UND,COM$ " POST-ALG-GAS.INP;6 

. . 

POST-ALG-GAS-W.WP; 10 " POST-ALG-UND.INP;Z TEST1 .SMZ;I2 
4 .  . - .  . ,: :." - . , .  : ,+ -  " . .  . , .- -!, ..... . . . . .  _ . _ , .  

I - . . . . ,  . . - .  . . .  
~ i r e c t o r ~ ~ l : ~ . D ~ ~ ~ l - ~ l  .. . 

k 

BATCHI CDB.COM;~ BATCIDCDB.COM;4 B-FEP022DRZRZE0 l_W_R00 1 .CDB; 1 
B-FEPO2-Dm-EO l-W_ROO2.CDB;1 3-FEP02-DRZ-EO ldWWRO03 .CDB;l 
B-FEPO2-DRZ_EO l-uP_R004.CDB;I B-FEP02-DRZ-EO 1-UP-ROO5 .CDB; 1 
B-FEPO2-DRZ-EOl-vP_ROO6.CDB;l B-FEF02-DRZ-EO 1-UP-ROO7,CDB; I 
B-FEF02-DRZ-EO 10UPUPRO08.CDB; 1 B-FEPOZ-DRZIEO l_W_R009.CDB;l 
B-EPO2DRZ-EO 1-W_RO lO.CDB; 1 B-FEPO2-DRZ-EO l-W_RO 1 1 ,CDB;2 
B-FEPO2-DRZ_EOl-W_RO 12XDB;l B~E;EF~2~DRZRZEOl~UPUPR013.CDB;1 
B-FEPO2-DRZ_EO l-vP_ROl4.CDE3; 1 3-FEP02-DRZ-EO 1-UP-R015.CDB;l 
B-FEPO2-Dllz-EOl-uP_RO l6.CDB: 1 B-FEP02-DRZ-EO I_UP_RO 17.CDB; 1 
E-EPO2-DKEOl-UPUPR018.CDB;l B-FEPO2~DRZRZEOlOUPUPRO19.CDB;I 
B-EP02-DRZ-EO l-vP_R020.CDB;1 FEP02-BRN AN ABC-EOl-UP.TBL;l 
WPO2-BRNBHWC-EO 1-W,TBL; 1 FEPO2-B-3 SC-EO 1-UP.TBL;2 
FE?02BRNMB;9C_EO 1-UP.TBL;2 FEPO2-BRNSHUPC-EO 1-UP.TBL; 1 
FEPO2-DRZ-EO 1-UP.CONJ FEP02-DRZ~EO1,UPi O.SMZ;2 
FEP02-DRZ-EO 1-UP 1 1 .SMZ;3 FEP02-DRZ-EO 1-UP12.SMZ;3 
FEPO2-DRZ-EO 1-UP1 3 .SMz:) FEPOZ-DRLEO 1-UPl4SMZ;2 . 
FEPOZ-DRZ-EO l-vPz.SMzl ' ' FEPO2-DRZ-EO l-UP9.SMZ;4 . . 
FEPO~-DRZ-EO 1 - E l  1-20.COM;Z FEP.02-G ASBHUPC-EO 1-UP.TBL;I 
FEPO2-h4XGASM0L-EOl-UPUPTB~2 FOR030.DATJ 
POST-ALG-EOl_VP.J?Q;l'. . ,: ' 

. . i r 
. . . .  - . . . .  .. - 

. : I .  . .  
... 
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BATCHECDB,COM;4 BATCH~CDB~COMJ B-FEP03-MCS-tMD-ROO I .CDB;J 
B-EF03-MCS-UND-ROO2-CDB; 1 BSEl'02-MCS-UND-ROO3 .CDB; I 
B-FEPO3-MCS-UND-ROM.CDB; 2 B-EEP~3_MCS-UNDUNDRQ05.CDB;1 
B-EP03-MCS_W-R006,CDB; 1 B-EP03-MCS-tTND-ROO7.CDB; 1 
B-FEPO3-MCS-~-ROOS.CDB;I B-EP03-MCS-W-RO099CDB; 1 
F-FEP0;-MCS-UND-RO 1 0-CDB; I B-EP03-MCS-UND-RO 1 I .CDB; 1 
B-FEP03-MCS-UND-RO I2.CDB; I B-FEPO3-MCS-UND-RO I3 .CDB; 1 
3-FEPO3-MCS-UND-RO l4.CDB; 1 B-FEPU3-MCS-UND-RO 15,CDB;l 
B-f EP03-MCS-UND-RO 1 6.CD9 ; 1 B-FEP03-MCS-UCRO I7.CDB; 1 
3-FEPOZ-MCS-UND-RO I S.CDB; 1 B-FEP03_MCS_UND-RO 19.CDB; I 
B-FEPO3-MCS-~-RO20.CDB; 1 FE?03-BMGANA%C-UNTl.TBL; 1 
FEPO3-BMGMB38C-W.TBk I FEP03-BMGhdB39C-UND.TBL; 1 
FEPO5-BRNANABC-UND.Tt3L; 1 FEf Oj-BRNMB3 8C_UND.l3L; 1 
F E P O ~ - B ~ W M ~ ~ ~ ~ C _ V N D . T B ~ ;  I FEPO3-BRNSHVPC-UND-TBL; I 
F EPO2-GASANABC-W.TBL;1 FEPOT-GASM33 8C-W.TBL: 1 
FEPQ3-GASMB39C-W.Tgt; 1 FEP~~-GASSHUPC_UND.TBL; 1 
FEPO3-MCS-lJND.COM;5 EPO3-MCS-UND.SMZ;S FEP03-MCS-W 1O.S)UIZZ 
FEfQ3-MCS-UNI3 I 1 . S M W  FEP03-MCS-UND I2.SMZ2 
FEP03-MCS-tTNDZ,LOG;1 FEPO3-MCS_UND2.SMZ,3 
.EPO~-MCS,UND~-EMORLOG;~ FEP03-MCS-WND3 .SMZ;3 
FEPO3MGS-UND4.SMZr3 FEP03-MCS-UNDS.SMZ2 
FEPO3_MCS-W6.SMZ~ FEPO3-MCS-UNl37.SMZ,2 
FEP03-MCS-UNDS.SMZ;Z FEP03-MCS-W9.ShlZZ;2 
FEPO5-MXGASMOL-UND.'SBL;3 GDTMESH-1 .CDB;l 
PA-GAS-EP-MCSmW.COM;3 POST_ALG-GAS.TNF;5 POST-ALG-UND.W;2 

,A 
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. . .  .-." . . . . . I 

- .  

@ Dknory F I :[FEP.MCS.EOI-UP] 

ALGEBRA-ROO 1 .CDB: 1 ALGEBRA-R002.CDB;l ALGEBRA-ROO3.CD&1 
ALGEBRA-R004.CDB; I 

i 
+ 

ALGEBW\-R00S.#B; I ALGEBRA-RO06.CDB; I ALGEBRA-R007,CDB;l ? 

ALGEBRA,R008,CDB; 1 
ALGEBRA-R009.CDB; I ALGEBRA-ROl O.CDB; I ALGEBRA-ROI 1 .CDB;l 
ALGEBRA,ROl2.CDB;l . - I 

ALGEBRA-RO I ~.CDB;I ALGEBRARAW 14.CDB;l ALGEBRA-RQI S.CDB; 1 
P ' 
P :-. ,4LGEBM-RO l6.CDB;l . h .  

ALGEBRA-R0 17.CDB; I ALGEBRA-RO 18.CDB;I ALGEBRA-RQ 19.CDB; I 
ALGEBaA-R020,CDB; 1 

. . B-FEPo~-MCS-EO ldlP-ROO1 ..CDB;l B-FEP03-MCS_EO 1_W_R002,CDB;I 
B p O  3-MCS-EO l_W_RO03 CDB; I B-EP03-MCS-EO I-UP-ROO4 .CDB; 1 - 
B-FEPO3-MCS-EO 1-UPUPROOS.CDB; I B-EP03-MCS-EO1-UP-ROO6.CDB;I . 
B-FEPO3-MCS-EO l_UPUPROQ7.CDB;I BdFE?03_MCS-€0 1-UP-ROO8.CDB; 1 
B-FEPO3-MCS-EOl-W_ROO9.CDB; I B-FEPOj-MCS-EOI-UP-RO 1 O.CDB; 1 
3 FEFO3-MCS-EO 1-W_RO 1 1 .CDB;1 B-FEP03-MCS-EQ 1-Uf-RO 12,CDB; 1 
B~FEPO~-MCS-EO ~-W_RO 1 3 . c ~ ~ ;  1 3-FEP03-MCS-EOI-W-RO 14.CDB;I 
B-FEPO3-MCS-EO l-lP-RO l5.CDe;l B-FEFO3-MCS-EO l-W_ROI 6.CDB;l 
B-EFO3-MCS-EO l_uP_RO17.CDB; 1 B-FEP03-MCS-EO1-UPUPR018.CDB; 1 
B-FEP0;-MCS-EO 1-UP-RO 19.CDB; 1 B-FEP03-MCS-EO I-WPUPR020,CDB;I 
FEP03-BRNANABC-EO 1-UP.mL; 1 FEPQ3-BRNsHUPC-EO IIUPUPTBS,; 1 
FEPO3-BRJMB3 3C-EO 1-UP-TBL; 1 FEFOURMVIB3 9C-EO I-UP.TBL; 1 
FEP0;-BRNSKvPC-EO 1 -UF.TBL; 1 FEP03-GASBHUPC-EO 1-UP-lBL; 1 
FEPOj-MCS-EO 3-DOWN1 0.SMZ; 1 FEP03-MCS-€0 l P O W  1 1 . S W ,  1 
FEP0;-MCS-EO l-DOWN122SMZ; 1 FEPOlj_MCS-EOlPOWN13.SMZ; I 
FEPQ;-MCS-EO 1-DOWN14.SMZ; 1 FEF0;-MCS-EO lmUP.COM;3 
FEP03-MCS-EO 1 _UP.COMJ FEPO3-MCS-EO 1-uP.COM; 1 
FEP0;-MGS-EO 1-W.SMZ; 1 FEPO3-MCS-EO 1-UP1 O . S W ; 2  
FEPO 5-MCS-€0 1-UP1 1 .SMZ;2 FEP03-MCS-EO 1-UPEZ.SMZ;:! 
FEPO;-MCS-EOl,vPl3.SMZ;4 FEPO3-MCS-EOI-UP13 .Sh.Iz;3 
FEP03-MCS-EO I-UP 1 4 . S W J  FEP03-MCS-EO 1-W-.SMZ;3 
FEP03-MCS-EOl-UP2.SW2 FEPO3-MCS-EO 1-UP9.SMZ;2 
FEPO5-MXGASMOL-EO I-W.TBt;2 FEP03-MXGASMOL-€0 I -UF.TBL; 1 

POST-ALG-E 1-W.MP;l 

-. 
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BATCHCDB-MCS-Eo 1-DOWN-1 120.COM,4 BATCHCDB-MCS-EOI-DOWNWNII~ O.COM;~ 
B-FEP03-MCS-EO 1-DO WN-ROO 1 .CDB;l El-FEP03-MCS-EO I-DOWN-ROO~.CDB; 1 
B-FEP03-MCS-EO 1-DOWN-R003.CDB;l El-FEP03-MCS-EO 1-DOWN-R004.CDB; I 
B-FEPO3-MCS-EO 1-DOWNWNRO05.CDB; I B ~ ~ ~ ~ ~ M C S ~ E O ~ ~ D O W N _ R ~ ~ ~ . C D B ; I  
B-FEP03-MCS-EO I-DOWN_R007.CDB;l B-FEP03-MCS-EO 1-DOWN-R008.CDB;l 
B-FEP03-MCS-€0 1-DOWN-R009.CDB;l. B-FEP03-MCS-EO 1-DOWN-RO 1O.CDB; 1 
B-FEP03-MCS-EO 1-DOWN-RO 1 1.CDB;2 B-FEW3-MCS-EO IPOWN-R01ZCD~; I 
B-FEP03-MCS-EO 1-DOWN_R013.CDB;I B-FEPO3-MCS-EOI-DOWN_RO I4.CDB;I 
B-FEP03-MCS-EOl-DOW?4-ROlS.CDB;l B-FEP03-MCS-EOI-DOWN-RO 16.CDB; 1 
B-FEP03-MCS-EO 1-DOWN-RO I7.CDB;I B-FEP03-MCS-EO 1-DOWN-RO18.CDB; I 
B-FEP03-MCS-EO 1-DOWN-RO 19.CDB; I B-FEF03-MCS-EO lpOWNWNR020.CDB; 1 
B-FEP-MCS-EO 1-DOWN-ROO 1 .CDB;2 B-fEP-MCS-EOI-DOWN_ROO2.CDB;~ - 
B-FEPMCS-EOl-DOWN-RO03.CDBg B-FEP-MCS-E02POWN-R004.CDB;2 
B-FEP-MCS-EOl-DOWN_R005.CDB;2 B-EP-MCS-EOI-DOWNWNR006.CDB;2 
B-FEPMCS-EO I-DOWN-R007.CDB;2 B-FEP-MCS-EO 1-DOWN-R008.CDB;2 
B-FEP-MCS-EO 1-DOWI'?-R009.CDB;2 B-FEP-MCS-EO I-DOWN-RO 1 O.CDB;Z 
B-FEP-MCS-EO 1-DOWN-RO I I .CDB;5 B-FEP-MCS-EOl-DOWN_ROI2.CDB;l 
B-FEP-MCS-EO 1-DOWN-RO 13 .CDB; 1 B-FEP-MCS-EO 1-DOWN-RO 14.CDB; 1 
B-FEP-MCS-EO 1-DOW-ROl5 .CDB; I B-FEF-MCS-EO 1-DOUrN_RO 16.CDB; 1 
B-FEP-MCS-EOl-DOUU,R017.CDB; I B-FEP-MCS-EO 1-DOWN-RO 1 8.CDB; 1 
B-FEP-MCS-EO I-DOWN-RO19.CDB; I B-FEP-MCS-EO 1-DOWN-RO2O.CDB; I 
FEPO3-BRNANABC-EO 1-DOW.TBL;l FEP03BR?43HUPC-EO I-DOWN-TBt; 1 
FEP0;-BRNMB3 8 C-EO 1-DOWN.TBL; I FEP03-BW39C-EO 1-DOWN.7BL; 1 
FEP03-BRNSHUPC~EOl-DOWN.TBL;1 FEP03-GASBHUPC EO 1-DOWN.TBL;l 
FEPOj-MCS-EO 1-DOWN.COM;2 FEPo~-Mcs-Eo~-DoV~~ O . S M Z ; ~  
FEPO3-MCS-EOI-DOWN11 .SMZ;2 FEPO3-MCS-EO 1-DOWN 12.SMZ;2 
FEPO5-MCS-€0 1-DOW13.SMZ;2 FEP03,MCS-EO1-DOWN 14.SM2J 
FEP03-MCS-EO IPOWNZ.SMZ;3 FEP03-MCS-EO lPOWN9.SMZ;2 
FEP03-MCS-EO 1-DOWN-1 1-20.COMZ FEf03-MXGASMOL-EOl-DOWN.TBL;2 
POST-ALG-EO I-DOWN.W, 1 

Directory F 1 :mP.POSTPROC] 

BMGAN ABC-ALL-UND-TBL; 1 BMGMB28C-ALLLUND.TBL;3 
BMGM339C-ALL-UND.TBLZ EO 1-DOWN.DIR;I EO 1-UP.DIR; 1 
EO I-UP_BOREHOLE.SM2,9 FEPO 1-BASE-UND.SMZ; 1 
FEW2-DRZ_UND.SMZ$ EP03-MCS-W.SMZ2 FEP04-PUD-UND,SMZ;2 
FEPOS-RAD_UND.SMZ;2 
FEP06-VPC-UND.SMZ;2 FEP07-WCK_UND.SUZ;2 
FEP-BASE-EO I-~-BXWSTC-OO 1-0 I O.SMZ3 GASANABC-AU_UND.TBL; 1 
GASMf33 8C_ALL-UND.TBL;3 GASMl339C-ALL-UND.TBL;3 
GASSWC-ALL.T'BL$ GASSHUPC-ALL-W.mL;I MXGASMOL-ALL-TBL; S 
MXGASMOL-AU-UND.'TBL;2 POST-ALG-UND.INP;2 READ2-TBL.COM.5 

I READ:-TBL.COMJ READ4-TBL.COM2 READS-TBL.COM2 RE.4D6-TBL.COM;2 
READY-TBL.COM;Z READ8-'TBL.COM3 READ9-lBL.COM;I READ-TBL.COM,l 
READ-TBL.m, 1 READ-TBL.FOR; 13 READ-TBL.OB3; 1 TEST1 .SMZ,ll 
UNDIST.DIR; 1 

,A izf; 
A 
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- _ . .  - . . .  .. . , ,  . 

. . . . .: . , 

. . . . 
, - 

. . -  - , ,  

:. - - * - . . .  . .  - . , - .. . _ . - . . _ . . - . . . 
Directory F l : ~ P O ~ R O C . U N D I s T ]  , , 

BMGANABC-ALL-UND.?BL;l , BMGMB3 8C-ALL-UND.TBkJ . . 

BMGMB39C-UL UND.TBLJ BRNANABC-ALLLUND.T3L;1 
. . 

BRNMB~ ~C-ALL~UND.TBL~ B-3 8C-SPLAT.CMD;7 
. . . . 

BRNMB38C-LJND.PSTJ BRNhB38C_UNDIST.PST;l 
B W 3 9 C - A L L L ~ . ? ' % 5  BRNMB39C-SPLAT.CMD;S ' . 

. . - 
. . 

BRNMB39C-UND.PST;l BRNSHUPCHUPCALLLUND.TBL;l 
GASANABC-ALL-UND.TBL; 1 GASMB3 8C-ALL-UND.TW , ,., . , . ..: .. ,.. 1- , 

GASMB~~C-ALL-UND.DL;~ G A S S H U ~ C - A L L ~ ~ ~ ; ~  j -: x,.::. . ... :-'- * 
. . . - i. 

GASSHUPC,ALL-UN~.TBL; 1 GRAFH.PSTJ MXGASMOL-ALL:TBL;I . I 
MXGASMOL-ALLLW.TBL;4 MXGASMOL-SPLAT.CMD;7 
MXGASMOL-UND.PST1 READ1 0-58LCOM;2 READ1 1 -mL.COMJ READ 122TBL.COM3 
RL~D~-'TBL,COM;~ READ3-TBL.COM;2 READ4 lBL.COM;2 REAREADS-TBL.COMJ 
READ6-TBL.COM;2 RW\D7-?BL,COM*J READ~~TBL.COM;~ READ9-TBL.COM;I 
READ-TBL.COM; 1 READ-TBL.EXE;l 

D ~ E ~ I Y  FI :~P.PosTPR~c.EoI-w] 

BRNANABC-ALL-EOl-W.TBLJ BRNBHUPC-ALL-EOI -UP.TBL;S 
BRNMB38C-ALL-EO I-UP.TBL;3 BRNMB39C-ALL-EO1-UP.T3L-;3 , 

BRNSHUPC-ALL-EO 1-UPUPTBL;2 GASBHUPC-ALL-EO 1-UP.TBL2 
GRAIJH.PST; I MXGASMOL-ALLf,EOI_W.TBL;3 FtL4.D 10-TBL.COM;Z 
REM) I 1-TBL.COM;3 READ 12 TBL.COM3 READ1 3-TBL.COM;I READ 14-TBL.COM;2 
READ2-TBL.COM;6 READ~-~L.COM$ READ4-TBL.COM;Z READ5-TBL.COM2 
READ6-TBL.COM;2 READ7 TBL*COM;2 READS-TBL.COM;j RE ADP-TBL.COM;P 
READ~TBLCOM;I READ-%L.EXE; 1 

Directory F1:~P.POS'ZPROCCEOIIDOWN] 
- 

BFW ABC-ALLEOl-DOTKN.TBL; 1 BRNBHu'PCCALLLEO 1-DOWN.TBL;l 
BRNMB38C-ALL-EO 1-DOPJN.TBL; 1 BRNMB39C-ALL-EO 1-D0WN.TBL; 1 
BRNSHvpC-ALL-EO 1-D0WN.TBL;l G ASBWC-ALL-EO 1-DOWN.TBL;l , 

MXG ASMOL-ALL-EO 1-D0WN.TBL;l READ I 0-TBL.COM;4 READ1 1-TBL.COM;4 
READ 1 2-TBLtC0M;4 READ 1 3-TBL.COWt3 READ 14-TBL.COM;3 RE ADZ-TBL.COM;7 
READ~-TBL.COM;~ READ4-TBL-COMJ READS-TBL.COM;2 READ6-TBL.COM;? 
READ7-TBL.COM;2 READ8-TBL.COM;3 READ9-TBL.COM;4 READ-TBL.COM;l 
READ-TBL.UCE;l ! 

Diaory Fl :(FEP.PUD] 

EOI-DOWNDIR; 1 EO 1-UP.D%l VMIIST.DIR;l 





. . '>.. ..". . . . . , . 
k. : . 

'. - b. 
_*: 

. I .  

);: 
21 

-. 
. . . . ... 

. 4 - .  . . . . 
:': 

. . 

F'EF03-MCS-EO 1 -M3W E 0 .SMZ; 1 FEF03_MCS_EO 1-DOWN 1 I .SMZ; 1 
FEFOP-MCS-EOl-DOW 1 2 . S W  ' ??EP03_MCS-€O 1-DOWN 1 3-SmI 1 :. . . 

FEPO3-MCS-EO 1-DOWN14.SMZ;l FEPO3-MCS-EOl-DOW2.SMz; I E. 
FEP03-MCS-EO IPOWN9.SMZ;1 FEPO4-BRNANABC-EO lpOW.TBL; I 5: 
,O~-~RNBHWC-EO~-DOW.~BL; 1 FEP04-BRNM838C-EO 1-D0WN.TBL; 1 . . i' 
EPO4-BRNMB39C-EO 1-D0WNWNT3L; 1 FEP04-3RNSHUPC-EO I-DOWN~TBL;~~ 

.'I 
3 .  -. - 

,M-G ASBHWC-EO 1-DOWN.TBt;I FEFC)4C)4MXGASMOL-E0 I-DOWN.TBLJ 
. - FEPO~-P~D_EO 1-DOWNCOM3- FEP04-PQEO 1-DOWN1 O.SMZJ 

FEP04-PIJ-EO 1-DOWN 12.SMZ;2 EP04-PUD-EO 1 -DOWN I 1 . S W J  . . 
FEP04-PUD_EOl-DOWN 13 , S W J  FEP04-PW-EO 1-DOWN 14.SMZJ 
FEP04-PUD-EO l-DOWN2.SMZ;3 FZPO4-PUD,EO I>OWNP.SMZ;2 1 .. . 
POST-ALG-EO I-DOWN.INP; I 

- 7. 2' 

EL 
I 

Directory F 1 : m . S C A m J  ' 9 .  

EO l p O W D I R ; 1  EO 1-UP.DIR; 1 GRAPH.PSTaJS N0TES.TXT;Z 
t. 
FA. FOST-ALG-GAS-W.INP;10 POST-ALG-W.W;2 TEST.CMD;I 5 

ESTI.SMZ;l I UND.DIR;l -. - 
. - 

. . Directory F1 : P F . S C A m U N D ]  

BLOTL0G;I BLOT.PST;3 BLOT-SATGAS-RHSmINP;4 @ BLOT-sPLOT-NOTES.~J SMGaUABC-ALL-UND,mL; 1 
BMGANABC,SPLAT.CMD;3 BMGM333 8C-ALL-UND.TBL;3 
BNGMB3 8C-SPLAT.CMD;4 BMGk.IB 33 C-ALL_UND.TB L;2 
BMG-3 9C-SPlAT.ChlD;3 BRNANABC-AtL-UND.DL; 1 
BRNANABC-SPLAT.CMD;5 BRNANABC-SPLAT.TMP;S 
BRNBHZEPC-SPLAT.CMD;Z BRNMB3 IC-ALL-UND.lBL; 1 
B W; 8C_SPLAT.CMD;3 BRNMB3 8CSPLAT.T?0;4 
B W 3  9C-ALLtW.nL;4  BRNMB39C-SPLAT.CMD;S - 
BRNSHvpC-ALttW.Tst; l  BLVSfnTPC_SPLAT.CMD;4 
FEPOZ-Dm-W.SMZ;z GAS AKMC-ALL-UND .TBL; 1 
GASANABC-SPLAT.CMD;4 GASBHUPC-SPLAT.CMD,2 
GASMB3 8C-ALL-W .TBW GASMB3 8C-SPUT.CMD;S 
CASM339C-ALL-UNDUNDmL;3 GAS1vIB39C-SPLkT.CMD;4 
GASSHUPC-ALL-UND.'IBLJ GASSHUPC-Sf LATTCMD;16 
GAS-FRONT.DIR; 1 GRAPHPST30 GR-BRNmABC.PST; 1 GR-B-3 8C.PST; 1 
GR-BRNMBj9C.PST:I GR-GAS ANAX-PST: I MAIL-NOTES.lXT2 
MXGASMOL-ALLZUND.mL;2 MXGASMOL-SFLAT.CMD;T 

. - 

fi - r\ DP 
SWCF 1 .I .&.3:PA:W:TSK: DU, Dm, DR6, DR7, and S6 



. ':%MGANABc-SPLAT.CMD;~ BMGMB3 XC-SPLAT.CMD;4 
BMGM339C-SPLAT.CMD;3 BRNANABC-ALL-EO l-UP.lBC;2 
BRNANABC-EO 1-vP.PST;I . - BRNANABC-SPL.AT.CMD;7 
BIWANBC-EO I_UP.PST; 1 BWHUPC-ALL-€0 1-W.lBL;S 
BmHUPC-EO1-WPST; I BRNBHUPC-SPLAT.CMD;6 
B W 3  BC-ALL-EO 1-UPmT3k3 B W 3  EC-€0 I-IFP.PST;4 
BRNhB38C_SPLAT.CM33;6 BRNMB39C-ALL-€0 E-UP.T3L;3 
BRNMB3 9C-EO 1-UP.PST; I ' ' : ; ': , - ,Bm39C_SPLAZ=CMD;6 
BRNSWC-ALL-EO 131~ .733~;2  . . . ,.. .. BRNSHUPC-EOI-W.PST;I 
BRNSHUPC-SPLAT.CMD;6 GASANABC-SFLAT.CMD;4 
G A SS WPC-ALL-EO 1 -UP -TBLJ GASBHUPC-SPLAT.CMD;T 
GASMB3 8C-SPLAT.CMD;S GASm3 9C-SPLAT.CMD;4 
GASSBrrvPC-EO l_rrP,PST;1 GASSHUPCHUPCSPLAT.CM13; 1 6 
G W H . P S f ; 7  MXG ASMOL-ALL-EEO 1-UP.TBL;3 

- MXGASMOL-EO I-UP-PST; I MXGASMOL-SFLAT.CMD;P 

BMCANABC-SPL~CMD;~ BMGMB38.C-SPLAT.CMD;4 
BMGMBZ9C-SPLAT.CUD;j BRYANA~C-ALL-EOIO\'M.T~L; I 
BRNANABC-EO I-D0WNaPST;3 BRNANABC-SPLAT.CMD;g 
B~'B"XUPC-ALL-EO I-DO WN.TBL; I BRNBHUPC_EO 1-DOWN.PST;;! 
SRh'BKUPC-SPLAT.CMD;7 BlWdB38C-ALL-EO 1, -DOWN.TBL; I 
BRhW3 8C-EO 1-DOWN.PST2 BRIZ8C-SPLAT.CMD;7 
BRNh.11339C-ALL-EO 1-DOWN.TBL; 1 BRNMB39C-EOl-DOWN.PST;2 
BRNMB3 9C-SPLAT.CbD;7 BRNSH~P-C-ALL-EQ 1 -DOWN.TBL; 1 
BRNSKUPC-EO I-DOWN.PST;2 BRNSHWC-S?LAT.CMl%7 
GASANABC-SPLAT.Cm;4 GASBHUFC-ALL-€0 I-DOWN-TBL; I 
GASBHUPC-EO 1-DOWlrf-PSTJ GASBHLPC-SPLAT.CMD;4 
GASM838C-SPLAT.CMD;S GASM33 9 C-SPLAT.CMQ4 
GASSWC-SPLAT-CMD; 16 + GRAPH.PST;l 
MXGASMOL-ALL-EO l -DO~=CBL;  I MXGASMOL-EOIPOWU.PST;;! 
MXG ASMOL-SPLAT.CM3D;9 

I 

Direexory F I :mP.VPC] 
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;:;. ,' . . '- . . .  - . . . . . -  - - .  , . .  -... ' _ , .:;: - . :.. ... . . -.. $;.. ',, +~iL:,."'..'. ' ' -. .. - , . : . . . . .  , - , .  . . .  - 
, . . .  . . . . ;..:': :. -:- -.::.. . . .  -;- .>*- . .. -. , . - ' .  ..'...+ '. ., ;,.-,. '1. ,>*: ,-:,7,:: -= 7 

<:'rL i+.krr&-.r a -..., . . . 
r ' 

.- -. EV- -+** *,-><.?b- 

L .  .,., ,..& , , 14r79t~2,:~.'. , . . .. . . . 
. .. . . 

, ,  , 
' . . :,.;'..-' ,.:- 
, . . *,;;-, , -,;. --a. - 'A 

. . , . .  .- . 
, ' ,  :.,,*k.- - ,.y y;:;,::;-.4;* ':- . 

C ?. . . FEPO6-PUD-EO 1-vPs.SMz;l - - FEP~~-VPC~EC!I~UP.COM:.Z ' . , 
FEP06-VPC-EO 1-UP 1 O.SMZ;Z ~~06-VPC-EO 1 9  I I ' : s M z ; ~  
FEPOS-WC-EO 1-UP l2.SMW i : .  "" FEP06-VPC - EO .. >.Fa I .  UP13,SMZ;2 ..r,,,-- =. . 

. + FEP06-VPC-EO 1-UP 14 .SM2;2 F E P o ~ - V ~ C ~ E O ~ ~ ~ ~ L O  h; 1. '.+-.. 

<- ' .. . 

, FEPO~-WC_EO I:W~:ERRORLOG; I FEPO6-VPC-EO lmWP2.SMZ;3 
G-sH I ,~~Dfi.-i?:;~~l$-:+ -. . - FEPO6-VPC-EO 1-vP9.SMZ; 1. - , - , , T-4 ..- .- . .. . . . 

POST-ALG-€0 I-W.W; I. < .,?-<. ;;; , .'-. -; . .. . . , - . I - : , 
* . *  . . .  . , 

. . . .., 2.  , ,- <?, :,i*T;j:,Y-,,: --! - :.. .. . . :.. , . - . ::;;;:\;-:,:,.'.-':, - ,' * 
' 

.z., $.. .".* #*1::.1.' '. j. Directory F 1 :FP.VPC.EO 1-DOWN] 5:+q;i.,7:7 -+>. . 
t ,, :+- ?;::$$~:[~.?j.:~.s::.~ , . 

. - , . ; .,., .,:.+ . -t.+l;&lr?<.;-,:.L1.I c?....- L<:I . y. .- ... -. . I-. 

I BATCHCDE.VPC' - EO ... ..- l? D6wl .-. ~ ~ o . c o M ; ~  T': BATCHCDB_VPC~EO~-DOWN~~~~ 0 . ~ 0 ~ ; ~  
. 1.5 E P O ~ _ V P C ~ ~ O  I-DOWN-ROO 1 .CDB; 1 1 1 1  ;ii : ~_EPO~-WC-EQ I-~OWN-R~~~.CDB; I b,: ' 
" ' 'B::*P'o~-VPC-EO I - D O ~ - R O O ~  .CDB;~ ' B_FEPO6-PC_EO ~-DOWN-ROO~.CDB; I - 

!. I3 FEP06-VPC-EQ 1-DOWN-ROO5.CDB; 1 B~FEP06~VPC~E01~D0WN~R006,CDB; 1 
. , 

B>PO~-VPC-EO I-DOWN-~007.c~~; 1 B_FEP06_VqC_EO 1-DOWN-ROO8.CDB; I 
B-FEPO6-VPC-ECI 1-DOWN-RO09.CDB; 1 B-FEP06. VPC-EO I-DOWN-RO 1O.CDB;l 

c B FEP06WC-EQl -DOWN-RO I I .CDB; I B - F E P O ~ ~ ~ C - E O I P O W ~ R O  1 ~.CDB;I 
BIFEPQ~-VPC-EO 1 -DOWN-RO 13 .CDB; I B-FEP06-WC-EO I-DOWN-RO 1 4 . ~ ~  I 
B-FEPOS-WC-EOl-DOWN-RO 15.CDB; I B-FEP06:VPC-EO I - D O W O  1 dCDB; 1 
B-FEPO6-VPC-E0 1-DOWN-RO I7CDB; I B-~~p06-h~-EOI-DO WN-RO 1 8.CDB; I 
BJEF 06-WC-EO 1-DOWN-RO I9.CDB; 1 B-FEPO~-WC-E~ ~-DOWN_RO~O.CDB; 1 

. FEPD6-BRNANABC-£0 1 -DOWN.TBL; f : I:,.. I-. FEPO~_BRNBKUPC-EO IPOWN.~BL;~ 
E .  ' . *  

. . F E P ~ R N M ~ ~ ~ C - E O  I-DoWN.TBL; 1 - . FEPD~-B~~NMB~~c-EO ~-S,OW.TBL; I c. 

FEPO6-%WSWC_EO l-DOWNWNTBt; 11 FEPO~-GASBHT.~C_EO I-DOWN.TBL; I 
FEP06-MXGASMOL-ED 1-DOWU.TBk2 FEPO6-VFC-EO 1-DOWN.COM;2 
FEP06-VPC-€0 I -DOWN I O . S M ; 2  FEP06-VPC-EO 1-DOWN 1 1 .SMZ;3 
FEPO6-WC-EO I-DOWNlZSMZ;2 - FEP06-WC-ED 1-DOWN 1: .SMZ;3 
FEPOb-WC-EO 1-DOWN1 4.S;rlZJ FEP06-VPC-EO I-DOWN2.SM;3 

POST-ALG-EOl-D0W.TNP;l 
.- . "-. ., - -. . 

--. . . 
Directory F I :mP.WICK,UNDISfl 

*:. '.. 
ALGEBh4-ROO 1 .CDB; 1 ALGEBRA-R002.CDB; I ALGEBM-ROO~ .CDB; E 
ALGEBRA-R004.CDB; 1 . .., 

ALGEBRA-ROO5,CDB; I ALGBRA-R006.CDB; 1 ALGEBRA-ROO7.CDB; I 
ALGEBRA-RO08.CDB; 1 
ALGEBRA-ROO9.CDB; 1 ALGEBRA-ROI 0-CDB; 1 ALGEBM-I20 1 I .CDB; 1 
ALGEBRA-RO 12.CDB; 1 . 
ALGEBU-R0 13.CDB; f ALGEBRA-RO 14.CDB;I ALGEBRA-RO 15.CDB; 1 
ALGEBRA-RO16.CDB;I . :*; ... r ' 

ALGEBRA-RO 17.CDB; 1 ALGEBRA-RO 1I.CDB;I ALGEBM-RO 19.CDB; 1 
ALGEBRA-R020.CDE; 1 . 

, 

. - 

.., . 

. . 

P' 
' t\ @fi 
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-- - , ,  , , , . . . . .  - , . ., .  ;..,..-., '..: . . .  .. * : . -  , . ... ..: . . , . . ' . . "  , , . , . -  , - . . . . . . . . . *: '..- - .  . 
r 

, - - w;x$j%$j*:-. - - 
. ... . , . _ .._, - -wf*?-- ; * z v c .  . . - .  . .  -- qu;:'I.r..l ' " 

.i.' , .  
5 , ,  , . . . . . <-f !+.:--'. .: ; - . . . .._ - -  

: BATCHCDB,~ 1'. 2 0 , ~ 0 ~ ; 7  BATCNCDB-1-1 Q.COM;9 I:. . . . . 

i., . 'c;::. I . -  B ~ $ $ ~ ~ ~ c K ~ ~ - R o ( I  1 . c ~ 3 ;  1 ' E FEPO~-WICK-UND~ROO~.CDB; 1 
. ' B F E P O ~ ~ W C K ~ W - R O Q ~  .CDB; 1 B~FEPO~-WCK-WROO~.CDB; 1 
: :'..I . B-FEPO~;, WCK- LND~ROO~.CDB; I 
. * L,<,>- - --,>-..,- -... . B-FEW7-WCK-UND-R006.CDB; 1 
-;':I B ~ F E P $ ~ ~ ~ C , K ~ W ~ R O O ~ . C D B ;  1 B-EP07-WCK-UEn>UEn>RO08.CDB; I 

k+ j ' ~  . ... . :.. B ~ ~ P O ~ ? ~ ~ C K ~ U N C ~ ~ R O O ~ . C D B ;  1 B-fEP07_WICK-UNDUNDR~0 1 0-CDB; I 
i .. B _ F E ~ O ~ & ~ C K ~ U N D ~ R O  I 1 .CDEl; 1 . . B-FEPO7-WICK-UNDUNDRO 12,CDB;I 

B-FEP07-WICK-UND-RO 14..CCDB; 1 
Is-FEPO7-WICK-UND-RO I dCDB; I 
B-FEPO7-WICK-UND-RO 18.CDB; 1 .. 

' B-FEP07-WCK-UND-R020.CDB; 1 
FEPOT-BMGM33 8C-UND.TBL; 1 

FEP07-ERNANABC-WD.T3Z;I 
FEPO7-BRNMB39C-UND.mL;l . . -. 
FEPO7-GASANABC-UND.TBt; 1 

I I  FEP07sASMB3 8C-UND.TBL; 1 EPO7-GASM33 9C-UND.TBL; 1 - 
i 
i. FEPO~:'GASSKUPC-~.TBL;I FEPO7-MXGASMOL-W.TBLJ 
I .  :.. F E P O ~ ~ W C ~ K ~ U N D . . C O M ~ .  . FEP07-WCK-UND.SNZ,6 . !'. 
i F E P O ~ L ~ C K ' - W  IO.SMZ;~ FEP07-WICK UND I I .SMZ;2 
'1 ' F E P O ' ~ ~ C K ~ U N D ' I  2 . s ~  " F E P O ~ ~ W C K ~ ~  .SMZ~ 

FEP07;WICK-W4.SMZ;2 , FEP07-WICK-UND5 . S m 3  
FEP077WICK_UND6.SMZ;2 FEP077WICKKUND7.SMZ;;! 

7$;! ; . . . . . +, :. . ~ ~ ~ 0 7 . 1 .  . - - W C K ~ U N ~ S -  . .: : FEP07-WCK_UM)9.SMZ;Z 
c. ' -  + - - - -  E P O ~ ~ C K - ~ - B O . C O ? ~ ~  F A-G AS-FEF-IVI CK-LW'D. COM ;2 

POST-ALG-GAS.MP;S . - . . . . . , , , POST-ALG-W.MP;Z P O S T - f i G - ~ - B O . M P ; 3  
. - 

~ i r e c t ~ ' ~  !. >.,.,,, ~1 :'~FEP.WICK.EO ., ,, - -  ~-UP] .. . 
5.. 

ALGEB~LI-ROO~,CDB; I 
PLGEBft4-RO09.CDt3;r ALGE3RA-ROI 0.CDB; 1' ALGEBRA-It0 1 1 .CDB; 1 
ALGEBRA. RO E 2.CDB; I 
A L G E B R A ~ R ~  1 KDB; 1 ALGEBRA-RO 14.CDS; I ALGEBRA-RO 15.CDB; I 
A L G E B ~ O  1 &CDB; 1 
+ALGEaRA-RO 17.CDB; 1 ALGEBRA-ROI 8.CDB; 1 ALGEBRA-RO 19.CDB; 1 
ALGESRA'_ROTO.CDB: 1 . 
BATCHCDB-WICK-EO I-UP_11-2O.COM;2 BATCHCDB-WICK-EO I-UP-1-1 O.CON;3 
B_FEP07,WICK-EO I-UP-ROO I .CDB; 1 B-FEP07-WICK-EO I-UP-RO02.CDB; 1 . 
B-FEPO7-WICK-EO 1-UP-R003.CDB; 1 B-FEP07-WICK-EO 1-UP-R004.CDB; I 
B-FEP07-WICK-EO 1-UP-RO05.CDB; 1 B-FEP07-WTCK-ED l~UP~RO066CDB; 1 
B_FEP07_WCK_EO I-UP-ROO7.CDB; 1 B-FEPO7-M7CK-EO 1-UpUpROOS.CDB; 1 
B-FEPO7-WICK-EO 1-UF-RO09.CDB; 1 B-FEP07-WICK-€0 I-UP-RO 10.CDB; 1 
3-FEPO7-WICK-€0 1-UP-RO I I .CDB; I B_FEP07_WICK_EO 1-UP-RO I2.CDB; I 
E~FEPO7~WCK~EO1~UP_R013.CDE;1 B-EP077WCK-EOI-UPUPRO14.CDB;1 
3~FEf07,WCK~EOI~UP_ROI5.CDB;l RFEP07-WICK-EO1-UP_ROI6.CDB;I 
B-FEPO7-WICK-€0 1-UP-RO I7.CDB; 1 B-FEFO7-WICK-EO l-W_RO I 8.CDB; I 
3-FEPO7-WICK-€01-UP-R0 I9.CDB;l BEPO7-WICK-€01-UP-RO20.CDB; I + * 

. . .. 

/A 
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FEPO7-BRNBHUPC-EO I_UP.TBL;2 . 
FEP07-B-3 9C-EO I-UP.TBL; I 
FEPO7-G ASBKUPC-EO I -UP.TBL; I 

FEW7-WICK-EO 1-UP.COM;Z 
FEP07-WICK-EO I-UP1 I.SMZ;2 
FEPO7-WCK-EOl-vP13.SW,3 
FEPO7-WICK-EO !-UPZ.SMZ;3 

POST-ALG-EO 1-ITP.W;I 

1: 
*-, r 

Directory FI :FEP.WCREO I-DOWN] . . . . - " .  . . . - : .:3 . ".. , , , ..-, 1- . . . . .  . . . . _ . . .  . - 
ALGEBRA_DO~-~'OO I .&;I ALGEB~L~~DOWN~RW~~CDB;~: ;. -' 

ALGEBRA_DOWNWNR003 .CDB ; I ALGEBRA-DOWN-RO04.CDB;l 
' ALGEBRA-DOWN_ROOS.CDB; I ALGEBRA DOWNWNR006.CDB; I 

,5 ALGEBRA-DOWN-ROO7.CDB; E ALGEBRA~DOWN_ROO~.CDB; 1 
- .  ALGEBRA-DOWN-RO lO.CDB;f - z5- ALGEBRQOWU-RO09.CDB; I 
?I. ALGEBRA-DOW-RO 1 I .CDB; 1 ALGEBRA-DOWN-RO 12.CDB; 1 
.*- 

ALGEBRA DOWN R014.CDB;I $. 
r.. 

' ALGEBRA-DO W - R O  13.CDB; E . .. ALGEBRA-DOWRO 1 S.CDB; n ALGEBRA~DOKROI$CDB; I 
ALGEBRA-DOWN-RO I 7.CDB; E ALGEBRA-DOWN-ROI 8.CDB;l 

F 
#. 5. ALGEBIL%-DOWN-RO 19.CDB; 1 ALGEBRA-DOWN-RO2Q.CDB; 1 
,r, -- BATCHCDB-Rl CK-EO 1-DOWN-1 1-20.COM;3 BATCHCDB-WICK-EO l-DOWN_l-l O.COM;~ 
.a. - . . B_FEPO~-~?CK-EO 1 _DOU%:ROO 1 .CDB;? B-FEP07-WICK-ED EhD0WN_R002.CDB; 1 
, . B-FEPO7-WCK-EO 1-DOWN-ROO3 .CDB; I B-FEP07-WCK-EO 1-DOWN-R004.CDB;1 

5-FEPO7-WICK-EO 1-DOWNWNRO05.CD3; 1 B-FEP07-WICK-EO I-DOWNWNRO06.CDB;1 
B_FEPO7-WCK-EO l-DOFKN-RO077CDB; 1 B-FEP07-WICK-EO 1-DOWN-RO08.CDB; 1 
B-FEPO7-*WCK-EO 1-DOWN-ROO9.CDB; I B-FEP07-WICK-EO~OWNWNRO 1 O.CD3; 1 
B-FEPG7-WTCK-EO 1-DOUrN-RO 1 1 .CD9; 1 B-FEP07-\VICK-EO l_DCWN_R13 12.CDB; 1 

-'- B_FEW7-WCK-E!3 I-DDPJN-RO 13 .GDB;1 -B-FEP07-WCK_EO 1-DOWN-RO 14.CDB; 1 
B-FEPO7~WCK-EO1-DOWN~RO 15.CDB; 1 B-FEPOT-WCK-€01-DOWN-RO 16.CDB; 1 
B-FEPO7-WCK-EOl-DOWN-RO 17.CDB; 1 B-FEPO7-WICK-EO 1-DOWN-RO 18.CDB; 1 
B-FEP07_WrCK_EQl-DOWN1R0 I9.CDB;l B-PO7-WCK-EO 1-DOuUuUR020.CDB; 1 
FEPO7-BRNANABC-EO I-D0WN.TBL; 1 FEPO7-BRNBHUPC-EO 1-D0WN.TBL-;;! 
FEP07-B-3 8C-EO l-DOWN.Tf3L;I FEPO7-3WMB5 9C-EO 1-DOW.TBL; 1 . 
FEP07-BRNSWC-EO 1-DOW.TBL; 1 FEPO7-GASBHUPC-EO 1-DOWN.TBC; f 
FEP07-MXGASMOL-EO lPO WN.TBL;2 FEPO7-WCK-EOI-DO~.COM;2 
FEPO7-WCK_EO 1-DOWN 1 O.ShlZ;2 FEP07-WICK-EO 1-DOWN 1 I .SMZ;;! 
FEP07-WICK-€0 1-DOWN1 2.SMZJ FEPO7-WICK-EO laOWN 13 .SIulZ,3 
FEP07-WICK-EO I-DOW14.SUZ;2 F EP07-WICK-EO I-DOWN2.SMZ;3 
FEPD7-WCK-EOlhDOWN9.SMZ;2 POST-ALG-EO I-DDWN.fi'P; 1 
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. . ,  
ALGEBRA.CO@ ALGEBRA.COM;2 ALGEBRA.DBG;ID . ALGEBRA.DBG;79 
AttEBTCA.DBG;78 ALGEBM.DBG;77 ALGEBRA.DBG;76 ALGEBRA.DBG;75 
ALGEBRA.DBG;74 ALGEBRA.DB6;73 ALGEBRA.DBG;72 ALGEBRA.DBG;7 I 
ALGEBU.DBG;TO ALGEBRA.DBGi69 ALGEBRA.DBG;68 ~LGEBRA-DBG;~~ 
ALGEBRA.DBG;66 ALGEBRA.DBG;65 ALGEBRA.DBG;64 ALGEBUDBG;63 
ALGEB RA.DBG;62 . ALGEBRA,DBG;6 1 ALGEBRA.DBG;60 ALGEBRADBG;59 
ALGEBRA.DBG;58 ALGEBRA.DBG;57 ALGEBRA.DBG;56 ALGEBRA.DBG;55 
ALGEBRtl.DBG;5.4 . ALGEBRA.DBG;53 ALGEBRA.DBG;SZ ALGEBRA.DBG;Sl 
ALGEBEtA.DBG;SO ;:..: ALGEBRA.DBG;~~ ALGEBRA.DBG;48 ALGEBRb.DBG;47 
ALGEBRA.DBG;~~~ ~:;~LGE~R~~.DBG;~s " ALGEBRA.DBG;44 ALCEBM.DBG;43 
ALGEBRA.DBG;42 ALGEBWDBG;4 1 ALGEBRA.DBG;rlO ALGEBRkDBG;39 
ALGEBRA.DBG;3 8 ALGEBRA.DBG;37 ALGEBRA.DBG;36 ALGEBRA.DBG;3 5 , 

ALGEBU.DBG;34 ACGEBRA.DBG;33 ALGEBRA.D3G;32 AtGEBRA.DBG;3 1 
ALGEBRA.DBG;30 ALGEBRA.DBG;29 ALGEBWDBG;2&. ALGEBRA.DBG;27 
ALGEBRA.DBG;26 ALGEBRA,DBG;25 ALGEBRA.DBG;Z4 ALGEBRADBG;23 
ALGEBRA.PBG;22 ALGEBRA-DBG;;? 1 ALGEBRA.PBG;20 ALGEBRA.DBG; I9 
ALGEBM-DBG; I 8 ALGEBM-DBG; 17 ALGEBIL4-DBG; I 6 ALGEBRA-DBG; 15 
ALGE3RA.DBG; 14 ALGEBRA-DBG; 13 ALGEBRb.DBG;lZ ALGESRA.DBG; 1 1 
ALGE3RA.DBG; I0  , ALGEBRA.DBCi;9 ALGEBRA.DBG;S ALGEBRA.DBG;TF 
ALGEBRA,DBG;6 i' .. ALGEBRA.DBG;S ' ALGEBRA..DBG;Q ALGEBRA-DBG; j 
ALGEBRA,DGG;2 ALGEBRA.D3G; 1 ALGEBRA_BO.C9hif ;2 
AtGE3~~3O~FEP01~TO0I00~RO01.CDB;1 ALGEB~~BO~F~O1~TOOIOOOROOI.~l 
ALGEBRA-BO-FEPO 1-TO0 100-RO02.CDB; 1 ALGEBRA-BO-FEPO 1-TO0 1 00-RO02.INP; 1 
ALGEBRA-BO-FEPO I-TOO 100-ROO3 .CD3; 1 ALGEBM-5 0-FEPO I -TO0 100-R003 .MP; 1 
ALGEBRA_BO-FEPOI_T00 100-RO04.CDB; 1 ALGEBRA-30-EPO I-TOO 100-RO04.W, 1 
ALGEBIU-BO-FEPO 1-TO0 100-RO05.CDB; 1 ALSEBRA-B0-FEPO 1-nO 100-R005.INP; 1 

, ALGEBRA-BO-FEPO 1-TOO 100-RO06.CDB; E - ALGEBRA-EO-FEPO 1-TOO 100 R006.MP; 1 
ALGEBRA-30-FEF0 1-TO0 1 00-R007.CDB; 1 ALGEBRA-30-=PO 1 0 0  1003~07.NP;1 
ALGEBRA-30-FEFO 1-TO0 100-ROO8.CDB;l ALGEBM-BO-=PO 1-TOO 100-R008,RJf;1 
ALGEBRA-BD-FEPO 1-TO0 100-R009.CDB; 1 ALGEBRA-BO-FEPO 1-TO0 100-RO09.~ 1 
ALGE3RA~BO~FEP01~TO01000ROI0.CDB;1 ~GEBRA_BO~FEPOl~TOOlOO~RO~O.INP;1 
ALGEBRA-BOLFEPO 1-TO0 100-R0 1 1 .CDB;I ALGEBRA-BO-FEPO 1-TO0100-ROI 1 .W, I 
ALGEBRA-BO-F'EPOl-Too 100-ROI2.CDB; I ALGEBRA-BO-FEPO I-TOO 100-R0 12*,1 
AZGEB~-30-FEPOl-T00100_RO13.CDB;I ALGEBM-BO_]FEFOl-TOOI00-R013.TNP;I 
ALGEBRA-BO-FEPO 1-TOO 100-R014,CDB;1 ALGEBRA-BO-FEPO1-TO0 100-RO I4.IhT; 1 
ALGEBRA-BO-FEPO I 3 0  100-RO 15.CDB; 1 ALG EBM-30-FEPO 1 0 0  100-RO 15 .W; I 
ALG =BRA-BO-FEP0 1-TO0 100-RO I6.CDB; 1 ALGEBRA-BO-FEFO 1-TO0 100-RO I6.W, 1 
aLGEBRA~BO~FEP01~T001000R017.CDB;1 ALGEBRA_BO-EPOI-T00100_]RO17.TNP,I 
ALGEBRA-BO-%PO 1-TOO 100-RO 1 8.CDB; I ALGEBRA-BO-EPO 1-TO0 100-RO 18.W; 1 
ALGEBU~BO~FEPOl~TOO100~ROI9.CDB;1 ALGEB~-BO-FEPOt-TOOIOO-R0I9.~E 
ALGEBM-BO-FEPO 1-TOO 1 ODDR0201CDB;I ALGEBRA-00-FEPO 1-TO0 100-R020.W; 1 
ALGEBRA-BO-FEPO 1-TO05DO-RO01 .CDB;l ALGEBRb-BO-FEPO l-TO0500-ROOl.TNP;E 
ALG €BRA-BO-FEPO 1-TO0500-RO02.CDB; I ALGEBRA-B0-FEPO 1-TO05OO-RQ02.MP; 1 
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;-.: . . ' . .  - .  . .. . , .  . : . .  

?. ALGEBRA-BO-FEPO~-~~~~O~ROO~.C~ ' ALGEBM-BO-FEPOl-TOO500 ROO j.W; I 

ALGEBRA~BO~FEPOl~TO05000RO04.CDB; 1 ALGEBRA-BO-FEPO 1 - ~ 0 0 5 0 0 - ~ 0 0 4 . ~ ~ ;  1 
ALGEB RA-BO-F-BPO l-TO0500-R005.CDB; 1 ALGEBRA-BO-FEPO 1 - ~ 0 0 5 0 0 - ~ 0 0 5 . ~ ~ ;  1 
ALGEBRA-BO-FEPO 1-TOO500-ROO6.CDB; 1 ALGEBRA-BO-=PO I-TOO~OO~ROO~.MP; 1 
ALGEBRA-BO-FEPO 1-TOOSOO,R007.CDB; 1 ALGEBRA-BO-FEPO I-TOO5OO-R007.W; 1 

r 
~LGEBRA~BO~EPO1~TO050O~ROO8.CDB~ 1 ALGEBRA-BO-FEPO l-TO0500-RO08.MP; 1 

, . , ALGEBRA~BO~FEPO1~TO050O~ROO9.CDB; I ALGEBRA-BO-FEPO 1 -TOO5OO-RO09.MP; 1 
ALGEBRA-BO-FEPO 1-TOO5OO-RO 1 O.CDB; I ALGEBRA-BO-FEPO 1-TOO5OO-RO 1 O.NP; 1 
ALGEBRA-BO-FEPO 1-T00500-RO 1 I XDB; I ALGEBRA-BO-EPO 1-T00500-RO 1 1 .MP; 1 
ALGEBRA BO FEPO 1-TOO5OO-RO 12.CDB; I ALGEBRA-BO-=PO 1-TOO5OO-R0 12.Mp;l r ALGEBRA-BO~FEPO 1 _ ~ 0 5 0 0 ~ ~ 0  1 3 . c ~ ~ ;  I ALGEBRA-BO-FEPO 1-TO0500-RO 13.W; 1 

t A L G E B M ~ B O ~ F E P O ~ ~ T O O ~ ~ ~ ~ R O  1 4 . c ~ ~ ;  1 ALGEBRA-BO-FEPO 1-TO0500-RO 1 4 . W ,  1 
-. 

ALGEBKBO-FEPO 1-~00500-RO 1 S.CDB; 1 ALGEBRA-BO-FEPO 1-T00500-RO 15.m 1 
ALGEBRA~BO~FEPOl~TO05000RO166CDB;1 ALGEBRA-BO-FEPO l ~ T 0 0 5 0 0 ~ R 0 1 6 . ~ ,  1 
ALGEBRA-BO-FEPO 1-T00500-RO 17.CDB; 1 ALGEBRA-BO-FEPO 1-T00500-R0 17.M. 1 
ALGEBRA-BO-FEPO I-T00500-R0 1 1.CDB; 1 ALGEBRA-BO-FEPO 1-TOO5OO-R0 1 8.m I 

- .  ALGEBRA-BO-EPO 1-T00500-RO 19.CDB; 1 ALGEBRA-BO-FEPO 1-T00500-R0 1 9.NP; 1 
, ALGEBRA-BO-FEPO 1-TOO500-RO2O.CDB; 1 ALGEBRA-BO-FEPO 1-T00500-R020,MP; I . . 
ALGEBRA-BO-FEPO 1 -TO 1000-ROO I .CDB; 1 ALGEBRA-BO-FEPO I-TO 1 000-ROO I .W, I 
ALGEBRA-BO-FEPO 1-TO 1000-RO02.CDB; 1 ALGEB&BO-FEPO 1-TO 1 000-R002.W, 1 
ALGEBRA-BO-FEPO 1-TO 1000-ROO3 .CDB; I ALGEBRA-BO-=PO 1-TO 1000-R003.INP, 1 
ALGEBRA-BO-FEPO 1-TO 1000_R004.CD3; I ALGEBRA-BO-FEPOI-TO 1 0000R004.1NP; 1 
ALGEBR4-BO-FEPO1-TO1 000-200S.CEB; 1 ALGEBRA-BO-FEPO I~TOi000~R005.MP;1 
ALGEBRA-BO-FEPO 1-TO 1000-R006.CDB; 1 ALGEBRA-BO-FEPO 1-TO 1000-R006.WT; 1 
ALGEBRLBC-FEPO 1 -TO 1 000-R007.CDB; 1 ALGEBRA-BO-FEPO 1-TO1 00OORO07.INP; 1 
ALGEBRA-BO-FEPO 1-TO 1000-R008.CDB; I ALGEBRA-BO-FEPO 1 0  1 000-R008.w 1 
ALGEBRA-BO-EPO ]-TO 1000-R009.CDE; 1 ALGEBRA-BO-FEPO 1-TO 1 0 0 0 - ~ 0 ~ 9 . m  1 
ALGEaRA-EO-FEPO 1-TO I030-RO l0.CDB; 1 ALGEBRQO-E?C 1-TO 1000ORO 10.M~; 1 

-ALGEBRA BO FEPO 1 0 1  000-R0 1 1.CDB;I -A&SEBRA~BO~FEPOI~TOIO00~ROl I .MP;l ' 

ALGEBM~BO~FEPO~-TO 1000-RO 12.CDB; 1 ALGEBRA-BO-FEPO 1-TXl I 000-RO 1 2 , ~ ;  1 
ALGEBFL4-BO-FEPO I-TO 1000-RO 13.CDB; I ALGEBRA-BO-FEPO I-TO 1000-R0 13.lNP; 1 
A.LGEBRA_BO-FEPO I-TO 1000-RO I4.CDB; 1 ALGEBRA-BO-FEPO 1-TO 1000-RO 14.MP; 1 
ALGEBRA BO_FEPOl~T01000~RO15.CDB;1 ALGEBRA-BO-FEPO 1-T01000-RO IS.MP,I 
ALGEB<BO-FEPO~-TO 1 000-RO 1 ~.CDB;I ALGEBRA-BO-FEPO 1-TO 1000-RO 1 6 m , 1  
ALGEBRA_BO~FEPO1~TO1000~R017.CDB;I ALGEBRA-BO~FEPO1-M1000-R0 17.MP;l 
ALGEBRA-BO-FEPO 1-TO 1000-RO 1 8.CDB; 1 ALGEBRA-BO-FEPO 1-TO 1000-RO 1 8 .W.  1 
ALGEBRA-BO-FEPO 1-TO 1 000-RO 19.CDB; I ALGEBRA-BO-FEPO I-TO1 000-R0 19.MP; 1 
ALGEBRA-BO-FEPO 1-TO 1000-R020.CDB; 1 ALGEBRA-BO-FEPO 1-TO 1000-R020.MP; 1 
ALGEBRLBO FEPOI-TI 0000-ROOI.CDB;I ALGEBRA~BO~FEPO1~T10000~R00I.NP;l 
ALGEBRA-BOIFEPO I-TI 0000-R002.CDB; 1 ALGEBM-BO-FEPO 1-TI 0000-R002.MP; 1 
ALGEBRA-BO-FEPO 1-T10000-R003.CDB; 1 ALGEBRA-BO-FEPO 1-TI 0000~R003.IN?; 1 
ALGEBRkBO-FEPO 1-T10000-R004.CDB; I ALGEBRA-BO-FEPO 1-TI 0000-R004.lNP; 1 
ALGEBRA BO FEPO l-T10000-R005.CDB; 1 ALGEBRA~BO~FEPOl~T10000~R005.MP;1 
ALGEBRA~BO~FEPO 1-TI O ~ O O ~ R O O ~ . C D B ; ~  ALGEBIU-BO-FEPO 1-T1 0000-R006.M~; 1 
ALGEBRA-BO-FEPO 1-TI 0000-R007.CDB; 1 ALGEBRA-BO-FEPO l-T10000-ROO7.W;1 
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ALGEBRA-BO-FEPO 1-TI OOOO-ROO~.CDB; 1 
' ALGEBR4-BO-VPO IJl OOOO-ROO9.CDB; E 
ALGEERA~BO-EEPOI-TI 0000-RO I O.CPB; I 
ALGEBRA_BO~~POI-T10006-ROI I .CQB;I 
ALGEBRA-B0-FEPO 1-T10000-RO 3ZCDB;l 
ALGEBRA-330-FEPO 1-TI OO~~E_RO 13 ,CDB; 1 
ALGEBRA-BO-FEPO I-T1 0000-RO I4.CDB;l 
ALGEBRA-DO-FEPO 1-TI 0000-R0 15.CDB; 1 
ALGEB~-BO_FEPOT-T1OOOO-RO 1S.CDB;f 
ALGEBRA-B0-EPO 1-TI 0000-R0 1 6.CDB;l 
ALGEBRA-BO-FEPO 1-T10000-RO E 7.CDB; 1 
ALGEBRA-BO-FEPO1-TI 000Q-Rll I 8.CDB; I 
ALGEBRA-JBO-EPO 1-TI 0000-RO 19,CDB;l 
ALGEBRA-30-FEPO 1-T1 OOOOOR020.CDB; 1 
ALGEBRA-BO-FEPO5-TOO 100-ROO 1 .CDB; I 
ALGEBR4-BO-FEPOS-TOO 100-ROM.CDB; 1 
ALGEBRA_sO~~P05~TO01000RO03 .CDB; 1 
ALGEBRA-BRFEPOS-TOO1 OOORO044CDB;I 
ALGEBU-30-FEPO5-TOO 100-R005.CDB; 1 
ALGEBRA_BO-FEPO5-TOO I 00-R006.CDB; 1 
ALGEBRA-EO-FEPO5-TOO 100-R007.CDB; I 
ALGEBRA-BO-EP05-TO0 100-ROO8.CDB; 1 
AL",EaRA-BO-FEP05-T00 I 00-R009.CDB; 1 
ALGEBRa_BQ-FEPO5-T00 t 00-RO 1 0.CDB;l 
ALGEBM-ED-FEP05-TOO 100-RQ 1 1 .CDB; I 
ALG E%RA_BO_FEPO5_TOO 100-RO 12.CDB; 1 

, ALGEBRA-BO-EPO5-TOO 100-RO 12.CDB;f 
ALGEBRA-BO-FEP05-TOO1OOaRII 14.CDR; 1 
ALGEBRA-BO-EP05-TOO 100-RO 1S.CDB; 1 
ALGEsRA-BQ-FEP05-TOO 1000RO 16.CDB; I 
ALGEBRA-30-FEFO5-TOO I OOOR017.CDB; 1 
fiCEBRA-BO-EPO~TOQIOOOROE 8.CDB; I 
ALGEBR4-BO-EPOS~T00100,RO 19.CDB;l 
ALGEBM-BO-FPO5-TOO 1000R020.CDB; I 
ALGE3Rk_sO~FEPOS~TOOSOO~ROO 1 . a s ;  1 
ALGEBRA-BO-FEP05-TO050O-ROO2-CDB; 1 
ALG~BTtATtABO~~P05~TO05000RO03 .CDB;1 
ALGE3RA~BO~FEW5~T~O500~R004.CDB;l. 
ALGE&RA-BO-FEP05-TOOS0O-ROOS.CDB; 1 
ALGEBRA~30~~PO5~TO05OO~RO06.CD3; 1 
ALGEBRA~BO~FEP05~T0050O~ROOT.CDB;f 
ALGEBRA-BO-FEP05_TOOSOO-R00 8.CD3; 1 
ALGEBM~BO~~POS~TOD500~RO099CDB; 1 
ALGEBR~BO~EP05STOOSOO~R0 1 O.CDB; I 
ALGEBRA-BO-EPo5-T00500-RO 1 1 .CDB; 1 
ALGEBR4-BO-FEPO5-TOD500-RO 12.CDB; 1 

ALGEBRA-BO-FEPb 1~10000-~008 .MP: I ' 

ALGEBRA-30-FEPO 1-TI 0000dR009.MP; 1 
ALGEBRA-B0-FEPO 1-T10000-R0 IQ.n\lP; I 
ALGEBRA_a~~FEPO~~TlOOOO~RO1 I .MP; I 
ALGEBRA-BO-=PO 1-T10000-RO I2.W; 1 
ALGEBRb-BO~EP01-TtOOOO-ROI3.~; 1 
ALGEBM-BO-FEPOl -T10000-RO14.W,1 
AZGEBlU-DO-FEPO 1-TI 0000-RO 15.N; 1 
ALGEBRA-BO-FEPO 1-Tl0000-RO.15.MP; 1 
ALGEBRA-BO-FEPOI-TI 0000~RO16.lNP;1 
ALGEBRA-BO-FEPO 1-T10000-RO 17.W; 1 
ALGEBRA-BO-FEPOl-TI 0000-RO I S.INP;I 
ALGEBRA-BO-FEPO I-T10000-RO 19.MP; 1 
ALGEBRA-BO-FEW I-Tl0000-RO20.MP; 1 
ALGEBRA-EO-FEPOS-TOO 100-ROO 1,MF; 1 
ALGEBRA-BO-FEPOS-TOO 100-R002.W; 1 
ALGEBRA~BO~FEPOS~TOOlOO~ROO3 .MP; 1 
ALGEBRA-BO-RPOS-TOO 100-R004.MP; 1 
ALGEB RA-BO-FEPOS-TOO 1 00-R005.W; 1 
ALGEBRA-BO-FEPOS-TOO1 00-ROO6.MP; 1 
ALGEBRA-BO-FEPO5-TOO 1 00-RO07.M; 1 
, ALGEBlU-BRFEPO5-TOO 1 OOOROOS.MP; 1 
ALGEEiRA-B0-FEF05-TOO 1 00-RO09.Pii; I 
ALGEBRk_sO-FEPOS-TOO I 00-RO 10.W; 1 
ALGEBRA-30-FEPOS-TOO IOO-RO 1 I .b?, I 
ALGEBRA-BO-FEP05-TOO 1 00-RO IZ.n\rP; 1 
ALGEBL4-BO-FEP05_TOOI OD-RO 13 ,hT; 1 
ALGEBRA-BO-~P05-T00 100-RO 14 .MP; 1 
-ALGEl3a4_s~~F'EPO5~~100~RO 15.W; I 
ALGEBRA-BO-FEFOS-TO0 I 00-RO I 6 . W  
ALGEBRA-BO-FEPO5-TUO I0OaRO17.MP; 1 
ALGEBRA-BQ-FEFO5-TOO 1 00-R0 18.XNP; 1 
ALGEBRA-BO-FEPO5-TOO lOO-RO19.R\IP; 1 
ALGEBRA-BU-FEF055TO0 1003020.MP;I 
AzGE3WIWIBO~~P05~~0500~RO0 1 .INP; 1 
ASGEBRA~BO~EP05~TUOSOOORO022MF;1 
ALG~3M~BO~FEP05~T005000R0033~, 1 
ALGEBRA_sqF,POS-TO05COORO04.MP; 1 
ALGEB~~30~FEP05~MOSOOORO05.~~ 1 
ALGEBRA-BO_FEPO5-TO05OO-RO06.MP;1 
ALGEBRA-BO-FEPOS-TO05000R007.1NP; 1 
A L G E B R ~ _ B O ~ ~ P O ~ ~ ~ O O ~ ~ ~ _ R ~ O ~ ~ ~  I 
ALGEB~~BO~~P~5~TOOSOO~ROO9.INP; 1 
ALGE3E1AE1ABO-FEP05-TO0500_R0 1O.m; I 
ALGEBRa-BO-;FP~S-TOOSOO_ROll .MP;l 
ALGEBR~O~FEP05~TO05000R0 12.W; 1 
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A L G E B ~ ~ B O ~ F E P O ~ ~ ~ ~ O S O O ~ R O  13 .CDB;l 
ALGEBRA-BO-FEPOS-TOO500-RQ 14.CDB; I 
ALGEBM-3O-~P.O5~TOO5OO~RO 15.CDB; I 
ALGEBM-B~FEP~~-TOOSQO~RO i 6 . ~ ~ 3 ;  E 
ALGEE RA-BO-FEPO5-TO05000R0 I 7.CDB ; 1 
ALGBRA-BO-FEPO5-To05000R0 1 8.CDB; 1 
ALGEBRA-BO-FEPO5-TOOSOO_RO 19.CDB; I 
ALGEBRA_BO~FE~O~-TOO~~~-RO~O.GDB;~ 
ALGEBRA-BO-FEFO5-TO 1000-ROO 1 .CDB ; 1 
ALGEBU-BO-FEPOSTO 1000-R002.CDB; 1 
ALGEBRA-BO-FEPO5-TO 1000-R003.CDB; I 
ALGEBRA-BO-FEP05-70 1000_R004.CD3; 1 
ALGEBRA-BO-FEPOS-TO 1000-R005.CDB; 1 
ALGEBRA-30-EPO5-TO 1000-RO06.CDB; 1 
ALGEBM-BO-FEPOS-TO 1 000-R007.CDB; I 
ALGEBRA_130_FEP05_TO 1 000-R008.CDB; I 
ALGEBRA-BO-FEPO5-TO 1000-R009.CDB; E 
ALGEBRd-BO-FEPOS-TO f 000-RO 1O.CDB;I 
ALGEBRA-BO-FEPO5-TO 1000-Roll .CDB;l 
ALGEBFLA-B0-FEPO5-TO 1000-RO I2.CDB; 1 
ALGEBFU-BO-FEPOS-TO 1000-RO 1.3 .CDB; 1 
ALGEBRA-30-EPOS-TO 1000-RO 14.CDB; I 
ALGEBRA-EO-FEPOS-TO I 000-RO 15.CDB;I 
ALGEBRA-BO-FEP05-TO 1000-RO 16.CDB;I 
ALGEBRA-30-FEPOS-TO 11000-RO I7.CDB; 1 
ALGEBRPr_BO-3FEP05-T010000ROi88CDB;1 
ACGEBU-BO-FEPOS-TO 1000-RO 19.CDB; 1 
ALGEBRA_sO-FEP05-TO 1000-R020.CDB;1 
ALGEBRa-B~-FEPO5-TlOOO@-RCO 1 .CDB; 1 
ALGEBRA-BO-FEPOS-TI 0000-R002.CDB;l 
ALGEBRA-BO-FEPOS-TI 0000-ROO3 .CDB ;1 
ALGEBRA-BO-FEP05-Tl OOOOaRO044CBB; 1 
ALGEBRA-BO_FEP05-TI 000O_R005.CDB; I 
ALGEBlb-30-FEPO5-TI 0000-R006.CDB; 1 
ALGE9RA-B0_3;EP05-T10000-lXO07.CDB; 1 
ALGEBRA-BO-FEPOS-TI 0000-R008.CDB; 1 
ACGEB~~BO~F5PO5~Tl0000~R009.CD3; I 
ALGEaRA-BO-FEPOS-TI 0000-RO 1 O.CDB; I 
ALGEBRA-BO-FEPO5_T1000O-R0 I 1 .CDB; I 
ALGEBRA-BO-FEPO5-TI 10000-RO 12.CDB; 1 
A L GEB~~BO~F~OS~TIOOOOORO I3.CDB; I 
ALGEBRA-BO-FEPOS-TI 0000-RO 14.CDB; 1 
ALGEaRA-BO-FEP05-TI 0000-RO 15.CDB; I 
ALGEBRA-BO-FEPOS-TI 0000-RO 16.CDB; I 
ALGEBRA~BO~FEP05dT100000R017.CDB;I 
ALGEBRA-30-FEPOS-TI 0000-RO F 8.CD3; 1 

. . -- 
?jgY&SyYY - . . .  . - .:&r;.,rr.e~?k'~.: . . . .** .... t -n - : ' , .  .* <.<. a<, . 

> .. d.:.:. ;il!,lU .., . ..,r.. ,."A : 
-..-4 .:.. *l .: i:,>... 1-r . 

ALGEB~~BO~FEPOS~TOOSOO~RO 1 ~.MF'~~$;,~,~~~+.:: ., . 

~GE3RA-BO-FEP055TO0500 R0 14.MP; I~%L;;~!SL_.  . 
~ ~ ~ ~ ~ ~ 0 ~ ~ ~ ~ 0 5 ~ ~ 0 0 5 0 0 ~ ~ 0  F 5 . m ~  g#?=-rI- 
ALGE~-BO-FEPOS-TOO~OO~RO l ~ . M P ; I ? ~ , ~ , ~  .- i$uCj&+ ., ,. 

ALGEBRA-BO-FEPO5-T00500-RO 1 7.MP; 1 - , 
-. . 

ALGE~RA~BO-FEPO~-WOSOO~RO I s.INP:~W~E~~ : . 

ALGEBRA-BO-FEPO5-TO 1000-ROO3 .MP; E , ,-': " :' 
I 

ALGEBRA_BO-FEW5-TO10OO-RO04.W;1 " . 
ALGEBM~BO_FEPOS-T01000 RI)OS.MP;~ -:: . "': '.lk. ' - . ' - 
ALGEBRA-BO-~~~05-m 10001~006.lN~; 1 ' . . - 

ALGEBRA~BO~~P05~T01000~RO07.~;1,,:c, .,:...:. ..- 
ALGEBRA-B~_FEPQS~TO I O O O ~ R O O ~ P ~  l;&i$.-$$i+, , 

ALGEBRA BO~FEPO5~TOl000~R009.MP; l.::::.;,. . ,.:l-;-:. . 
ALGEBRGO-FEPO~ TO 1000 RO 1 0 . N ;  lr&!%;!;~~;;. 
ALGEBRA-BO-FEPOS~TO 1 OOOIRO 1 1 .w;i-?-Cli- ; 
ALGEBRA-BQ-FEPQS-TO 1 OOO-RO 1 2 . ~ / 1 - :  : ci' . - 
ALGEBRA-30-FEPOS-TO 1 000-RO 13.W; I + :- 

ALGEBRA-BO-FEPO5-TO 1 000-R0 14.w 1 
ALGEBRA-B~-FE?O5-TOl000_P,315.INP;l~ .:.:: .:, :;, .. . , - 

, , ALGEBRA_BQ-EP~~-TO~OOO-RO 16.lN~;l"""" '1"' 
ALGEBRA_BO-FEPO5-TQl000-R0 17.ITP;l '*''I: '' ' ;'" ' ' 

ALGEBRA-BO-FEPOS-TO I 00 0-RQ 1 8 .m'I"tG:" .' ' ~ ' ~ c ~ ~ :  . 
~GE3M~30~FEPO5~TO1000~RO19.~;1 . -  -.= , . '  
ALCT~B~~_BO~FE?O~~TO~OOO~RO~~.~NP; lj$$f$~~,.. , 

- ALGEBRA-130-FEPO5-T1 OOOOOROO 1. W ;  !,i:j::;:;,. , ::,=:.' I .  ' 

ALGEBRA_BO-FEPO~-TI O O O Q - R O O ~ . W , ~  ' ';+: ": .;-1' , 

ALGE2M-BD-FEPO5-T1 0~OOOROo3.~; 1 .-T?rL:, - 
ALGEBRA-BO-FEPO5-TI 0000>004.MP; l yTr -. .:<--< - 
~GE3RA~BO~FEF05~T100000R0055MP;15~.?~PP "+:' : ,::' . ;- .>.:..;i; ..?,A. 

ALGEBTVI-BO FEPOS-Tl0000-RO06.MP; I "j:::::,: :.7 - +- 
" > 

ALGEBRA-BOFEPOS-TI 0000-~007,~; 1 ' ''.-'='- - - 
ALGEBRA~BO~~PO5_Tl0OOO~ROO8.W;1 +I,::- -: 
ALGEBRA-BO-FEPO5-TI 0000-RO09.MP; 1 ::.* :;'.. :- ':;- 
ALGEBRA-BQ-FEP~~-T~ 0000-RD 1 0.m; I:.::.?:'.- .::; ., . 

* - L.. . ..K ALGEBR-0-FEPOS-Tl OOOOQRO 1 I .MP; 1 $$$<:$+ 
ALGEBRA-BO-FEP055T10000 RO 12.Mc l ! ? ; ~ ~ ; : ~ ? ~ .  ., . : 
ALGEERA-BO-FEP~~S-T~OOOV>O 1 3 . ~ ;  i -: ,. . - 

ALGEHM-30-FEPOS-TI 0000-RO 14.MP; 1 . . "' , ,, :. , .,. . . . 
ALGEBRn~3O~FEPO5~TlOOOO~RO 15.~~;1i~i~~$<:: . . 
ALGEBRA-B0-FEPOS-TI 0000-R0 16.WP; I : z ? ? ? i + -  ' 

- ALGEBRA-BO-FEP05-T10000_R0177MP;1~ $::>:..:<. 
ALGEBRA~BO-FEPO~-T~~OOO~RO 1 x.MP;I:;+E':; ' ,  

' '. 
;.. .' . >..&$,,: + . . .  1 . * . _ .  
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. ?.-=.uA t.N< - " -,<: *,,- 6$~?+p-*" . 
-.,. .>-j2:d :$:!$$;;;< z.:.:,.?::: - , 

. . ALGEBRA 30 FEPQS-T 1 0000-RO 19.c~~:  I?-Y';'ALGEBRA~BO~FEPO~~T~ -% F- 0000-RO f 9 . W ;  I 
ALGEBRA>O>EW~-TI 0 0 0 0 - ~ 0 2 0 . c ~ ~ ;  l C ~ ~ ~ ~ ~ ~ ~ ~ R A ~ ~ O ~ ~ ~ 5 5 ~ l ~ 0 ~ ~ ~ ~ ~ 2 ~ , ~ ~  1 

' '@ ALGEBRA-BO-FEFP7,ToO 100-ROO 1 .CDB; I ~ ~ G E B R A _ B O - F E P 0 7 7 ~ ~  100-ROO I .INP; I 

I v 
ALCEBIU_BO-EP~~-TOO~~OO~RM)~.CDB; 1 x ~ t ~ ~ 3 ~ r i A ~ ~ O ~ ~ ~ ~ 7 7 ~ ~ ~  I 0 0 ~ ~ 0 0 2 . ~ ~ ;  1 

- ALGEB~U-BO-FEPO~-TOO 1 OO~ROO~.CDB; f l .  y+,,.p - ALCEBRA -.- .-. - BO-FEP07-TO0 100-ROO3 .IN'; I 
I ALGEBRA-30-EP07TOO 100-RO04.CDB; t~ALGEBRA-BOOFEP077M0 I QOORO04.~P; 1 
i .- ALGEBFM-BO-FEPO~-TOO I 00-ROOS.CDB; ~ ~ ~ ~ J G E ~ + ~ B O ~ E F O ~ ~ T O O  100-ROO~ .me I 

ALGEBKBO-FEPO7-TOO 1 oO-ROO~.CDB; 12~~GEERA-BO-EEP~77T~01 OQ_ROO~.MP; 1 
A L G E B R A - B ~ E P O ~ - T O O  1 0 0 - ~ 0 0 7 . c ~ ~ ;  ~~:; ,ALGEBRA~BO-FEPO~~TOO 1 00-ROO? . ~ p ;  1 
ALGEBRA_BO-EPO~-TOO 1 OO~ROQ~~CDB;I~~~~ALGEBW~~BO~FEPO~~TOO 1 00-ROO 8.m 1 
ALGEBRA-30-FEPO~-TOO 1 0 0 ~ ~ 0 0 9 . ~ ~ ~ ;  ~ ~ ~ ; , ~ G ~ E B ~ ~ B O - F E P O ~ ~ T O O  100 RO09.W; I 

p.;.: 
w r  ALGE~RA-BO-FEPO~-TOO 1 00-RO I 0 . c ~ ~ ;  ~:;c ALGEBRA-BO-FEPO~-TOO ~OOIRO 1 0.m; 1 

T ALGEBM-BO-FEPO7-TOO f 00-RO1 I .CDB; I'..'~~~GEBRA~BO~FEPO~~TOO 1 00-RO I I .INP; I 
1 ALGEBRA BO-EPO7-TOO I 00-RO 12.~?33;1'"-; ALGEBRA-BO-FEPO~-TOO~ 00-RO 12.MP;l 

ALGE~M~BO-FEPO~-TOO~ 00-RO I 3 .CDB;I ,A .: ALGEBRA-BO~FEP07_TO01000R0 1 3 . m  
ACGEBF~A-BO-FEPO~-TOO 100-RO 14.CDB; 1 fg~,&GE3R4R4BO-FEP077T~~ 1 0 0 ~ ~ 0  t 4 : ~  1 
ALGEBRA-BO-FEP07-TO0 100-ROI S.CDB;I:, ;t AL9EBRA-BO-FEP07-TOO 100-RO I 5 . N ;  1 
M , G E B ~ ~ _ B O - E P O ~ - T O O ~  00-RO l&CDB; l . ~ ~ ~ A L G E B M - B O - F E P 0 7 7 ~ ~ ~  1 00-R016.N; 1 

L. ALGEBFW-BO-EPO~-TOO 1 00-RO 1 7 7 ~ ~ ~ ; ~ ~ ~ ~ ~ ~ 3 ~ ~ 3 ~ - ~ ~ ~ 7 - ~ ~ ~  ~ ~ O - R O  1 7 . ~ ~  1 
~GEB]Rk]Rkt300%EP07~TO0100-RO18.CDB;1' f; ALGEBRA_BO-FEP07-T001OO-ROl&.MP;I 

.. . . ALGEBRA-BO-FEP07-TO0 1 OQ-RO 19.CDB; 1'. A ALGE3U-BO-FEP07_T00 100-RO 19.M; 1 
Y l  
s> 
I - 

ALGEBRA-BO-FEPO7-TOO I OOOR0200CDB; 1 ;:I ALGEBRA_B~FEP~~-TOO 100 R020.MP; 1 
. ALGEBWBQ-EPG7-m0530-ROO I .CDB; ! ; . . ~ L G E ~ R A - B O - ~ J ~ - T O O ~ O O ~ R O O  1 .w, 1 

ALGEBRA~BOdFEP07~TO05000RO02.CDB; 1. ," A L G E ~ R A ~ B O ~ E P ~ ~ ~ T O O ~ O O ~ R ~ O ~ ~ I N P . ,  1 
ALGE3RA-BO-FEPO7-TO05OO-RO03.CDB;I ALGEBRA~30_FEP07~TO05000RO033Mp; I 
ALGE~R~BO~EP07~T005000RO044CDB;1 : ~ ' A L G E B ~ - ~ O ~ E P O ~ T ~ O S Q O - R O ~ ~ . ~  1 
A L G E ~ ~ Q ~ F E P 0 7 ~ T O 0 5 0 0 0 R O 0 5 . C D B ; l  . ALGE3RA~BO~FEP07~TO05000RO05. W; I - 
A t G E 3 ~ ~ ~ F E P ~ 7 ~ T O O S O O O R O 0 6 . C D B ; I ~ .  . ALCEi31;cA-BO-EP071;cATC,05CO-ROG6.MF;] - 
ALGEBRA~BO_i.EP~7~TO0500aRO07.CDB; I ii ALGEBlU-BOhFEPi)7-T00500 ~ 0 0 % ~ ;  I 
ALGEBrtr_BO-EW7-TQ0500~RO08gCDB;I ~ ~ ~ A L G E B R A _ B O ~ ~ P ~ ~ ~ T O O ~ O O ~ R O O ~ . T N P ; ~  . 
ALGEBRA-BO-FEPO7-TOO500-RO~9.CD3; 1 ALGEBM-30-FEP07-TO05000RO09,MP; 1 
ALGEBRA-BO-FEPO7-TOO5OO-RO 1 0.CDB; 1 -4- ALGEBM-BO-F%P07-T0050O_RO 1O.W; 1 
ALGEBM-BO-EPQ7-W05000R0 I I .CDB; I .~~'~GE3RA~BO-EP071TO050QaR0 1 1 .NP; I 
ALGE3RA_sO-EP07-TO05000R0 12.CDB; 1 "' ALGEBRA~BO~FEPO7~TOO5OO~RO 1 2 . m  
ALGEBRA-BQ-EPO7_ToO5OOOR013.CDE;1 ALGEBM-BO1~POTTTOO50OORO 13 .W; 1 
ALGEBRA-BO-FEP07-T0050O_RO I4.CD3; 1 .., ' ALGEBRA-BO-EPO7-TOOSOO-RO 14.w I 
ALGEEIFL4-BO-FEPO7-T00500-RO I 5.CDB; I . ; ALGEBM-BO-EP07PTO0500 RO 1 5 .R\JP; 1 , 
aLGE3RA_sO-FEPO7-T00500-R0 16.CDB;1., ,' ~ G E B R A _ B ~ - F E P O ~ ~ T O O ~ U O ~ R O  16.W; 1 
ALGEBM BO FEP07 T00500-R017.CDB;1 *~,~.'ALGEBRAdBO~FEP07~TO05000R0 17.m 1 
ALGEB~W-BO~FEPO~-TOO~OO-RO 1 8.CDB; f ~ ~ ~ A L G E B R A _ B O ~ F E P O ~ ~ T O O ~ O O ~ R O  I 8,MP; 1 ' 

A L G E B ~ O - ~ ~ 0 7 ~ ~ 0 5 ~ 0 ~ ~ 0  1 9 . c ~ ~ ;  I .' ALGEBR&3qFZP07-TOO500-R0 I9.l??P; l 
ALGEBRA~BQ~FEPO~~TOO~OO~RO~O~CDB~ 1 ', , ALGE3RA~BO~FEP07~TO050OiR02OOTNP; I 
ALGEBRA-30-FEP07-TO I000-RO01 .CDB; 1 i ~ ; : A L G € E R A - B ~ F E P Q ~ ~ O  1000-ROO 1.w i 
ALGEBRA-BO-=POT-TO 1000-R002.CDB; 1 '2: ALGEBRA-BO-FEPOJ-TO E 000-R002.W; 1 
ALGEBRA-BOdFEP07_T0 1000-ROO3 .CDB; 1 , ALGEBRA-BO-FEPO7-TO 1000-ROO3 .NP; 1 
A L G E B U  - BO - FEP07-TO 1000-R004.CDB; E - ALGEBU-BO-=POT-TO 1 000hR004.MP; I 

.--. . . 
:. .-.*.-- ( " . - 

I * ,  ' " 
- 4 ,  

" . _.' -. . . .  '.. . . 

-. , ,;< %-J: 4 -  . . 
. ' . . 
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Direcrory F1 :[FEP.DMS-BLOWOUT.BO-ELAE] 

i() DRL.IST.LlS;l MACRO-8AEE:WCil M*CRO-BASE.MIC;4 MACRO-WICK,M*C:I 
MACRO-WCK.MAC;4 :.IACRO_WICKMAC;3 MACRO-WICK.MAC;2 RELATE.M;4 

! RELA7E_BASE.COM,6 . RELATE-BO-FEPO 1-TO01 00-ROO1 .CDB;l 
RELATE-BO-FEPO 1-TOO 1 OO~ROO2.CDB; 1 RELATE-BO-FEPO ~-TOO~OO-ROO~.CDB; 1 

L' RELATE-BO-FEPO 1-TO0 100-RO04.CDB; 1 RELATE-BO-FEPOI-TOO 100-ROOS.CDB; 1 
! RE~TE~BO~FEPOl~TOOlOO~ROO6.CDB;1 RELATE-BO-FEPO1-TO0 100-R007.CDB; 1 

! 
RELATE_BO~FEPO1,T00100~R008.CDB;1 RELATE-BO-FEPOI-TOO 100-R009.C.DB; 1 

L RELATE-BO-FEPOl-TOO 100-RO 10.CDB; 1 RELATE-BO-FEPO I-TOO 100-RO I I .CDB; I 
It?;. . RELAT~BO~FEPOl~TOOIOO~RO12.CDB;1 RELATE-30-EXPO I-TO0 100-RO 13.CDB; 1 
F-; 
1 ' RELATE~BO~FEPO~~TOO~OO~RO~~.CDB; I RELATLBO-FEPOI-TOO ~OO_RO~S.CDB;I 

RELATE-BO-FEPO I-TOO 100-RO16.CDB;I RELATE-BO-FEPO 1-TO0 100-RO 17.CDB; 1 
~LATE~BO~FEPOl~TOO100~RO 1 8.CDB; 1 RELATE-BO-FEPO 1-TO0 100-RO 19.CDB; 1 
RELA'IE_BO~FEPOl~TOO100~R020.CDB;1 RELATE~BO~FTPO1~TO0500~RO01 .CDB;l 

.: RELATE-BO-FEPO l~T00500~R002.CDB; 1 RELATE-BO-=PO 1 -TOO~OO-~003.~6~; 1 
RELATE~BO~FEPOl~TOO500~ROO4.CDB; 1 RELATE-BO-FEPO 1 -TOO~OO_ROO~.CDB; 1 
RELATE~BO~~PO1~T005OO~ROO6.CDB;I RELATE BO-EPOI T00500-RO07.CDB;1 
RELATE~BO~FEPOl~TOO5OO~ROO8.CDB; 1 RELAE~BO-FEW ~~TOO~OO-ROO~.CDB:I 
~LATE_aO~FEPOl,TOO500~ROlO.CDB;I RELATE_BO-FEPO1-T005OO-RO 1 1 .CDB; 1 

' RELAn-BO-FEPO 1-T00500-RO 12.CDB; 1 RELATE-BO-FEPO 1-T00500-RO 13.CDB; 1 
:. . . RELATE_BO~FEP01~T005OO~ROl4.CDB;I REtA~BO~~P01~T005000R015.CDB;1 

REUTE-FO_FEPO 1 tT005000R0 16.CDB; I ELATE-BO-FEPO I-TOOSCO-RO i7.CDB; 1 
RELATE-BO-FEPOl-TOC)5000R01 8.CDB;I RELATE~BO~FEPO1~TOOSOO~RO 19.CDB; I 
RELATE-BO-FEPO I-T00500-RO2O.CDE; 1 RELATE-BO-FEPOl-TO 1000?'EROO I .CDB; I 
RELAE-BO-FEPOI-TO 1000-R002,CDR; 1 RELATE-BO-FEPOI-TO 1000-R003.CDB; 1 
RELA'IE_BO_FEPO 1-TO lOOO-R@04.CDB; 1 RELATE-BO-FEPOI-TO 1000-ROOS.CDB; I 
RELATE-BO-FEPO I-TO 1 OOC-RO06.CD8; l RELATJ-BO-FEP01-TO 1 00OBR0O7.CDB; 1 ... --. - .  
RELAE-30-FEPO 1-TO 1000-R008.CDB; 1 RELATE-BO-FEPOI-TO 1000-R009.CDB; 1 
RELATE_BO~FEPOl~TOlOOO~RO IO.CDB; I RELATE-BO~FEP01-TO1000-RO11 .CDB; 1 . 
RELATE-30-FEP01-TO1000-RO I2.CDB;I RELATE_BO-FEPOI-TOIOOO-ROI3.CDB;S 
~~L.ATE_BO-FEPO1-TO1000-RO 14.CDB;I RELAlE~BO~FEPO1~TOl000~R015.CDB;l 
RELATEBO-FEPO 1-TO l000-RO 16.CDB; 1 RELATE-BO-FEPO ]-TO 1000-RO 17,CDB;l 
RELATE-30-FEPOl-TO 1000-RO 18.CDB;l RELA-BO-FEPO I-TO 1000-RO 19,CDB;l 
RELATE-BO-FEPO 1-TO 1000-R020.CDB; 1 RELATE-B~JEPO 1-TI 0000-ROO 1 .CDB;I 
RELATE-BO-FEPOI-TI 0000-R002.CDB;I RELATE-BO-FEPO I-TI 0000~R003.CDB;I 
RELAE~B0~FEP01~T10000~R004.CDB;1 RELATE-BO-FEPO I-T10000-R005.CDB;1 ' 

RELATE-BO-FEPO l-T10000-R006.CDB;1 RELA'lE~BO~FEP01~T1000O~ROO7.CDB; 1 
RELATXBO-FEPO I-TIOOOO-R008.CDB;1 RELATE~BO~FEPO1~T10000~R009.CDB;1 
RELATE-BO-FEPO QI 0000-RO 1 0-CDB; I RELATE-BO-FEPO 1-TI 0000-R0 1 1 ,CDB; 1 
RELATE-BO-FEPOI-TI 0000-RO I2.CDB;I RELATE-BO-FEPO1-TI 0000-RO I3.CDB;l 
RELATE~BO~FEPOl~TlOOOO~RO14.CDB;I RELATE~BO~FEPO1~T10000~R01S.CDB;l 
RELA'IE-BO-FEPO 1~T10000~R016.CDB;l . R E ~ A E ~ B O ~ ~ P O ~ ~ T ~ ~ ~ ~ ~ ~ R O ~ ~ . C D B ; ~  . - 

RELATE-BO-FEPOI-TI 0000-RO 18.CDB;l . RELATE-BO-FEPO 1-T10000-R019.CDB;I 
' ' RELAE-BO_FEPO~-T~ 0000-~020.cDB; 1 RELATE-BO-FEP05-TO0 100-ROO 1 .CDB;l 

RELAE-BO-FEP05-T00100-R002.CDB;1 P~LATE_BO~FEP05~T00100~ROO3.CDB;1 

1 

#A 
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. . 
RELAE-B~_FEPO~-TOO 1 OO&OS.CDB; I 
RELATE-Ba-FEPO5-TOO 1 00-ROOT.CDB; 1 
RELATE-BO-FEPOS-TOO 100-R009.CDB; 1 
aLATE_BO-FEPOS-TgO 100-80 I I .CDQ; 1 
RELATETEB0~FEPOS~T00100~R1)13.CDB;1 
RELATE-30-FEPOS-TOO I 00-R0 1S.CDB; I 
RELATE_BO-FEPDS_TDO 100-RO 17.CDB; I 
R3ELA?ETf:30-FEP0S_TO0 100-RO l9.CDB; 1 
R E ~ E ~ B O ~ F E P U 5 ~ T O O S ~ O O  I .COB; 1 
RELAE~B0~FEP05~T00500~R003.CDB; 1 
RELAT~BO~FEP05~TO0500~ROOS5CDB; 1 
REtA~~EO~~P05~TO0500~R007TCDB;1 
ELELATE-BO-FEPOST00500-R009.CDB; 1 - 
RELATE BO_FEP05-T00500-R0l~.CD3;1 
~ Z E L A ~ ~ O ~ F E P O ~ ~ T O O ~ O O ~ R O  1 3 . ~ ~ 9  1 
ELkTE-BO-FEPOS-TOO500-RD 1 S.CDB; f 
E~TE_BO-EP05-TOOSOO-R0 17.CDB;1 
REtATE_BO_FEPO5-TOOSOO-R0 19.CDB; I 
RELATE-BO-FEPOS-TO 1000-ROO 1 .CDB; 1 
RELAX-BO-FEPOS-TO 1 000P003.CD8; 1 
RELATE-BO-FEPOS-TO 100ll-RO05.CDB; 1 
RELAX-BO-FEPOS-TO 1000-R007.CDB; 1 
RELATE-BO-FEP35-TO 1 000-RO09.CDB: 1 
REME-BO-FEPO5-TO 1 000-RO 1 I .CDB; 1 
~tATE~%O~FEP05~TOIOOOORO13.CDR;I 
RELAT4BO-FEPOS-TO t 000-RO1S.CDB;l 
RELA'rz_BO_FEP05_TO 1 000-R0 1 7.CDB; I 
RELATE-BO-FEPOS-TG 1 000-R0 1 9.CEB: 1 
RELATE_BO_FEPOS-T 1 0000-ROO 1 .CDB; 1 
RELATE-BO-FEFOS-TI. 0000-RQOj .CDB; 1 
RELATE_BO_FEPOS-TE 0000-R005.CDB; 1 
RELATE_B@-FEPOS-T 10000-R007.CDB; 1 
RELAE-BO-FEP05-TIOO00~RQ099CDB; 1 
RELAE-BO-FEPO5-T3 0000-RO I 1 .CDB; 1 
RELATE_BO~FEPO5~T10000~ROI3.CDB; 1 
RELATE-BO-FEPO5-TI 0000-I20 1S.CDB; 1 
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5r-*' .- - -....-. - .  * 
-AU-*--=L..=.. , 

mg"' 
;<:.-.* :':, FJ- .4A.-a . . - . . , ,., 
. . ;.., . -.;. L:';: ,: 

RELATE~BO-FEFO?-TOO 100-R0 1 6.CDB; 1 RELATE-BO-FEP07-TOO 100-RO t ~ ~ C D B ;  ;: :. , *, , ,. , 

RELATE-BO-FEPO~-TOO 1 00-RO 1 8.CDB: I RELATE-BO-FEP07-TO0 100-RO 19 .c~~;  1 2 ~ ~  -.>... ' 
RELATE-BO-FEW7-TOO I O(IROZO.CDB;Ii ; RELATE_BO_FEP07-f00500-ROO I .CQEle,=-+ 
RELATE~BO~~PO7~TOO5OO~ROO2.CDB; I RELA~BO-FEP07-TO0500-ROO3 .CpB- :,&.&& 1 - 7 '  - 
ELAE~BO-~PO7-TOQ5OO-ROO4.CDB;1 RELAWO-EP07-T00500aRO05.CDB; 1 -* . ...U...'- 
RELA~~BO~~?07~TO05000RO066CD0; 1 RELAT~BO~FEPO~~T~O~OO~ROO~.CDB~~~~~,=':~., 
~~TE~BO~FEPO7~TOO5OO~ROO8.CDB; I RELATE-BO_FEP07-T005000RO099CDDB; 1 *-A-.; +-' ' - *  ca +' ' 

RELATE-BO_F£PO7-T005 00-RO 1O.CDB; 1 RELATE-BO-FEP07-T00500-R0 1 1 .cDB'-;~;. >.-, ., : ..- . . . - 
RELA~-BO-FEPO7-TOQ50O-RO 12.CDB; I RELAE-BO-FEP07-?UO5OO~RO 13 CDB; 1 :?A:. . : . 
~LA~-BO-EP07-TODSOO-R0 14.CDB;l RELATE_BO-FEPO~-TO~~OO-RO t 5-CDB; 1 

-. 

,ME-BO-FEPO7-T00500-RO 16.CDB; 1 RELAn-30-FEP07-T005000R0 E 7-CDB;I ' . 
c-  
P 

5- 
7 .  ~LAE-BO-EPQ7-TOO5OO-RO 1 8.CD3; 1 ELATE-'BO-FEPO7-700500aR0 1 LCDB; I 

RELA~~BO~FEP07~TO05000R020.CDB; I RELATE-BO-FEP07-TO 1 OOOCROO 1 .CDB;l: ' - 
RELA~-BO~F'EPO7-T0 l OOOdR0O2.CDB; 1 RELAE-BO-FEF07-TO 1000-ROO3 .CDB; I 
RELAE-BO-EF07-TO 1000-RO04.CDB; 1 RELATE_BO-FEP07-T0 1000-ROO5.CDB; I ::..- - - -. 
RELA=-30-FEP07-TO 1004p006.CDB; I RELATE-BO-FEP07-TO 1 OOOaROOT,C~B;1:~~~,:. I . -. 
RELATE-BO-FEPO7-TO 1 000-ROO 8.CDB; 1 RELATE-BO-FEP07-TO 1 000BRO09.CDB; 1 
RELATE-BO-FEFO7-TO l OOO_RO 1O.CDB; I RELATKBO-FEP07-TOl OOCi-RO 1 1.CDB; 1 :i : . . 
ELATE_8Q_FEP07_TO 1 000-RO 12.CDB; 1 RELATE-BO-FEP07-TO 1000-RO 13 .CDB; 1 -: '-+' 
RELATE-BO-FEP07-TO 1 000-RO I 4.CDB; I RELATE-BO-EP07-TO 1000-RO 1 S-CDB; I 
RELAlE-BO-EW7-TO 1000-RO IdCDB; 1 RELATE_BO_FEPO'I-TO 1 OOOdRO 17.CDB; 1 

-.. REL,~E-BO-FEPO~-TO 1 000-RO 1 8 . c ~ ~ ;  1 RELATE-80-FEP07-TO 1000OROE 9.CDB; I 
REL AE-BO-EFQ7-TO l COO-R02O.CDB; I ilELATE_BG-FEP07-TI 0000-ROO I .CDB; I. ,:  -; . + 

. - 

RELATE-BO-FEPO7-Tl OOOOORO022CD3; 1 RELATE-BO-FEPO7-11 0000-ROO; .CDB: I -, . . . 
RELA~~BO~FEP07~T10000dRO04.CDB; 1 RELATE_B@-FEP07_Tl O000-RO055CDB; 1, 
RELATE~~O~FEPO7~TlUOOO~ROO6.CDB;1 F\ELATE~BOdFEP07~T10000~RO07.CDB; 1 
RELATE-EO-FEPCi7-Tl 0000-ROO8.CDB; 1 RELATE-30-FEP07-T1 0000-ROO9.CDB; 1 .+ . 
E~E~BOdFEP07-T10@Oi)dFF0 1 O.CDB; 1 RELATE~BO~FEP07-TlQOOO~RO 1 1 .CDE; I .: - . i 
RELA~-Bo_FEPO7~TlOOOO~RO 12.CDB; 1 REwTETE,BO_FEW7_T1 0000-RO t 3-CDB;I : . 

. . 

RELATE-BO-FEPO7-Tl OOOO-RO 14.CDB;I RELATE-BO-FEP07~T100000R0 15 .CDBX - -" - , 

ELA~-BO-FEFO7-TlOOOO~RO I6.CDB; 1 ELATETEBO-FEP07-T1 0000-RO 17.CDB; 1 - 
RELATE-3O-FEPO7-Tl 0000-RO 1 8.CDB; I RELA7E-BO-FEP07-Tl 00000R0199CDB;1 . 
RELAE-BO-FEPO7-Tl OOOOOR020.CDB; 1 ELATE-RAD-COM; I RELATI-LCICCOM;7 . . + 

. .+ 

Dirtex~ry F1 :~F.DMS-BLOWO~.BO-ICSET] . , .. -. 
. 

DIRUST.LIS"3RZIST.LIS; 1 1CSET.CQM; I ' ICSETBASE.COM;~ 
ICSET~BO~FEPOl~TOOlOO~ROOI.CDB;l I C S E T ~ B O O F E P O ~ O 1 0 0 ~ R O 0 2 . ~ ~ .  . . -  , .  
ICSET-BO-FEPOl-TOO 1 00.-ROO3 EDB; Z ICSET_BO-FEPO !-TO0 1 OOORO04.CDB; 1 ' : '  ''-, ' ' 

ICSET-30-FEpO 1-TOO1 OO-RO05.CDB;1 ICSET-BO-FEPO I-TO0 100-R006.CDB; 1 
ICSET-BO-FEFO 1-TOO 1 OO~ROO7,CDB; I ICSET-BO-FEPO I-TO0 1 000RO08sCDB; 1 
ICSET~BQ~FEPO1~TOOlOO~ROO9.CDB;1 ICSET~BO~FEPO1~TUO?OO~ROIOOCDB;l-j;.'- :- . 
ICSET~BO~FEFOl~TOOIOOOROII.CDB;I ICSET~BO~FEP01~T001OO~RO1Z.CDB;I"'"---'- 
ICSET-BO-FEPOl-T001OO-ROl3.CDB;I ICSET~BO-FEPOl-TO01OO-RO~4.CDB;I ' ' 

ICSET~3O~FEF01~T00100~R015.CDB;l 1CSET~BO~FEP01~TOO100~R0166CDB;1 . ., 

.. . - 
I. * 2. ' - 

+ .  

, .  - 1 7 . 3 -  . 
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I .  Directory F 1 :p.DMS-BLOWOUT.BO-PREBRAG] 

BRAGFLO-BO-FWO 1 -TO0 100-ROO 1 .MP; 1 
BRAG~O~BO~~Ol~TOO100_R003.~;l @ ... BRAOFLO-BO-FEPO l-m0 100-R005.1NP; 1 
BMGFLO-BO-FEPO 1-TO0 100-R007,TNP;l 
BRAGFLO-30-FEPO 1-TO0 1 0 0 ~ R 0 0 9 . ~ ;  l 
BRAGFLO-BO-FEPO1-T00 100-RO I I .m; 1 
BRAGFLO-BO-FEPQ ]-TO0 1 00-RO 13.W; 1 
BRAGFLO-BO-FEPO I-TOO 100-RO 15.W; 1 
BRAGFLO-30-FEP01-TO0 I 00-R0 17.TNP; 1 
BRAGFLO-BO-FEF01-'0 100-R0 19.M; 1 
BRAGFLO-30-FEf O1-T00500-R001.MP; I 
BRAGFLO-BO-FEPO 1-T005OO-RO03.W; 1 
B RAGFLO-BO-FEFO l~T00500~R005.MP; 1 
B RAGFLO-BO-FEPO 1,TOO5OO~RO07.~; 1 
BRAGFLO~BO~FEPOl~TO05000RO09.1NP; 1 
BRAGFLO-BO-FEPO 1-TO0500-RO I I .MP; I 
BRAGFLO-30-FEPO I-T00500_RO 13 .MP; 1 
BRAGFLO~BO~FEPOl~TOO50O~RO 15.W;I 
BRAGFLO-30-FEPO 1-TOOSOO-RO 17.W; 1 
BRAGFLO-BO-FEPO I-TOQ500-RO19.MP; I 
B RAGFLO-BO-FEPO 1-TO J 000-ROO 1.W; 1 

BRAGFLO-BO-FEPO 1-TO0 100-R002.INP; 1 
BRAGFLO-BOFEPO l-TO0 100-R004.NP; 1 
BRAGFLO-B@-FEPO 1-TO0 100-ROO6.N; 1 
BQIGFLO-B0-FEPO I-TOO 100-ROO8.m 1 
BRAGFLO-BO-FEPOl-TOO 1 00-RO 10.INP; 1 
BRAGFLO-BO-FEPO 1-TO0 100-RO 1 2 . W  1 
BRAGFLO-BO-FEPO 1-TO0 100-R0 14.m; 1 
BRAGFLO-BO-FEPO I-TO01 00-R0 16.m I 
BRAGFLO-BO-FEPO 1-TO01 00-R0 1 8.MP; 1 
BRAGFLO-BO-FEPO 1-7'001 00-RO20.MP;l 
BRAGFLO~BO~FEPOl~TO050O~RO02.INP; 1 
BWGFLO-BO-FEPO 1-T00500-R004.ThtP; I 
BRAGFLO-BO-FEPO 1-TO0500-RO06.MP;l 
BRAGFLO-BO-=PO 1-TO0500-RO08.MP;l 
BRAGFLO-BO-FEPO l-T00500_RO1 O.INP;I 
BRAGFLO BO~FEP01~TOO5OO~RO 12.MP; 1 
BRAGFLO~BO-FEPO 100500-RO 1 4 . ~ ;  1 
BRAGFLO-30-=PO l~T00500~RO 16.INP; 1 
BRAGFLO-BO-FEPO I-T0050O-R018.lNP; 1 
BRAGFLO-30-FEPO 1-TOOSOO-R020.n\IP; 1 
BRAGFLO - BO_FEPOl-TO 1000-R002.MP;I 

2 PC 
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. - 
BRA GFLO-30-FEPO ]-TO 1000-ROO3 .INP; I 
BRAGFLO~BO~FEPOl~T01000~RO05.MP11 
BRAGFLO-BO-FEPO 1-TO 1000-ROO7.W 1 
BRAGFLO~BO~FEPO1~TO1000~R009.~1 
BMGFLO-BO-FEPOl-TO 1 000-RO 1 I . W , l  
BRAGFLO~F3O~FEPOI~TOIOOO~RO 13.MP;l 
BRAGFLO~BO~FEPO1~TO1000~RO 15.W;l 
BRAGFLO~BO~FEPOl~TOl0O0~ROl7.INP;1 
BRAGFLO~BO~FEPOI~TOIOOO~RO 19.W,I 
BRAGFLO~BO~FEPOI~T1000O~ROO 1 .INP;1 
BUGFLU-BO-FEPOI-TI 0000-R003.MP, 1 
BRAGFL'O_BO-FEPO~-TT 0000-~005.INF;l 
BRAGFLO~BO~FEPOl~TlOOOO~ROO7.MP;1 
BRAGFLO-BO-FEPOI-TI 0000-R009.MP;l 
BRAGFLO~30~FEPOl~T1OOOO~RO 1 I .W;1 
BRAGFLO-30-FEPOI-TI 0000-RO 13.MP;1 
BRAGFLO-BO-FEPO 1-TI 0000-RO 15.W 1 
BRAGFLO~BO~FEPOI~TI 0000-RO17.MP;l 
BRAGFLO~BO~FEPO1~T10000~RO19.MP;1 
Srt4GFLO~BO~FEPO5~TOO1O0~ROOl.W;1 
BUGFLO-BO-FEPO5-To0 100-RO03.MP;l 
BR+AGFLO~SO~FEPO5~TOOlOO~ROO5.MP, 1 
B R4GFLO-BO-FEPO5-TGO IOU-RO07.INP; I 
B~GFLO~BO~FEP05~T00100~R009.~,1 
BRAGFLO~BO~FEPO5~TOO1OO~RO 1 I .MP; 1 
BRAGFLO_EO-FEPO5-TOO 100-RO13.hT;l 
BRAGFLO-BO_FEP05-T00 100-R015.W; 1 
BFMGFLO-SO-FEP05-TOO 100-RO 17.INP;I 
BRAGFLO-BO-FEPO5-TOO 1 00-R019.1NP11 
BRAGFLO~BO~~PO5~ToO5O0~R0O 1 .MP; 1 
BRAGFL0~30~FEP05~T00500~R003.MP; I 
BRAGFLO~BO~FEP05~M0500~RO05.INP;I 
BP?GFLO~BO~FEPO5~T005OO~ROO7.INP; 1 
BRAGFLO~BO~FEPO5~TOO5O0~R0O9.MP; 1 
BRAGFLO~BO~FEPO5~TOO5OO~RO 1 I .MP; I 
BRAGFLO~BO~FEPO5~TOO5OO~RO 13.W; I 
BRAGFLO~BO~FEPO5~TOO5OO~RO 1 5.W; 1 
B ~ G ~ O ~ 0 O ~ E P O 5 ~ T O 0 5 0 0 ~ R O  17.MP; 1 
BRAGFLO~3O~FEPO5~TOOSOO~RO 19.MP;l 
SR4GFLO-BO-FEPO5-TO I 000-ROO 1 .W,1 
BRAGFLO-BO-FEPO5-TO 1000-R003.m 1 
BRAGFLO-BO-FEPO5-TO 1000-R005.TNP; 1 
BRAGFLO-BO-FEPOS-TO 1000-R007.MP;l 
BRAGFLO-BO-FEPOS-TO 1 000-R009.W, 1 
BRAGFLO~3O~FEPOS~TOlO0O~RO 1 I .W; I 
BRAGFLO~BO~FEPO5~TO1000~ROl3.~ 

,fi 
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" .  . . . +J -.y.,' <*<. '.-. . . . . . .  
-r:*7>...' . . . .  
%"#-LdL..*., -k * " -  . 
~ ~ ~ ~ . : ~ ; . ' +  

. . .  -.\""w.>-**p. v.... '.-..,.-. ... .+\<?.-,  

........... , > C a w  . . .  :*".![..~r.%*,--"....-, . -.- . * .  . . . . . . . . . . . . .  
BRAGFLo-BO-FEP~~~~O 1 000-RO 1 5 .w I BRAGFLO-BO-nPOS_TO 1000-RO 16.w.  .-8.- I : x * . ~ -  J-.;;.., =: .*.. . . a BRAGFLQ-BO-FEPOS-TO 1 OOOORO I7.MP; 1 . BRAGFLO-BO-FEPOS_~TI 1000~~0 1 8 : i ;  !, -1: :. ....,. .. r, ... 

i 
I. BRAGFLO-BO_FEW 5-TO 1 000-RO 19.N; 1 BKAGFLO_BO-FEFO~-TO 1 0 0 0 ~ ~ 0 2 0 , ~ ;  11::s:. . 

BRAGFLO-BO_FEP05-T10000_ROO 1 .MP; I B R A G F L ~ ~ _ B O _ F E P O ~ - T ~ ~ ~ O ~ - ~ ~ O ~ . ~ ~ ; ~ ~ ~ - ~ ~ ~ ~  
I 
C 
1 .  BMGFLO-50-FEPO5-TI 0000-ROO3 .INP; 1 BRAGFLQ-BO-FEPO5-TI O000-~004.~P;1$~~~3~.~~~ , 

- .....- ;?'. %MGFLO-BQ_FEPO5-Tl OOOOOROOS.~P; 1 BRAGFL.1~-30-FEP0S1T1 0000 R006,MP: 1 .: - 
!: BRAGFL~Bo_FEP05-T1OOOO-R007.~,~~ B R A G F L . . ~ ~ B ~ ~ ~ F O ~ ~ T I O O O O ~ R O O ~ ~ ~ ~ ~ ~ ~ ' ~ ~ ~ '  'i" 

BRAGFLO-BO-FEPOS-TI 0000-R009.m 1 B M G f  L -BO_FEPQ5_TI 0000-RO 1 0 . m ;  <:.). . 

. . . . .  BUGFLO-B0-FEPOS-TI 0000-RO 1 1 .INF; 1 BRAGFi::'.-BO-FEPOS-TI 0000-RO I ~ : M P ; ~ > -  
f$. 4 

BRAGFLU BO FEPOS-TI 0000-RO 13.INP;I. ' BRAGFLt, -BO_IEEPOS_'I;I~O~O-ROI~.M~~ F.: :,.-. . .. ~ ~ ~ ~ ~ 0 ~ 0 ~ ~ ~ 0 5 ~ ~ 1 0 0 0 0 ~ ~ 0 1 5 . ~ ;  1 i:: BRAGFL~~BO~FEW5~T100000RO166~;~ : 
BRAGFCO-BO-FEPOS-TI 0000-R0? 7.W; 1 ' BRAGFL!' -BO-FEPOS-TI 0000-RO 1 8.M. 1 - 

1 BRAGFLO-BO-FEPOS-T1000O-R0 19.W; f BRAGFLk- .BO-FEPO5-T10000-R020.rUP;I 
BRAGFLO~BO~FEP07~TO01000RO01 . N ; l  BRAGFLC-B0_FEP07-'0 100-RO02,lNP;l ,, ._, 
BUGFLO-BO-FEF'O7-TOO 1 00-ROO3 .INP; I BRAGFLC._BO-FEPO7-T00 100-ROO4.N; 1.,:::, . , 

I, - BRAGFLO-BO-FEPO7-TOO 100-R005.MP; 1 BRAGFLO--BO-FEPO7_T00 100-R006.R\IP; I ' 

BRAGFLOdBO-FEP07-TO0 100-R007.W; I BRkGFLO-BO-FEP07-TO0 100-R008.MP; I;! -* - 3:' 

~~GFLO-Blo-FEPO7-TOO 100-RO09.~ 1 BRAGFLO_BO-EP07-T00 100-I20 10.WP; - --- ' 

BRAGFLO-BQ-FEPO7-TOO 1000RO 1 I .MP; I B1RAGFLOOBO-FEP07BTO0 100-RO 12.W; 1 
BRAGFLO-BO-FEPQ7-TOO 100-RO 13 .lW; 1 BRAGFLO BO-FEP07 TOO I00 R0 14.INP; I 

5' ' ... :.- BMGFLQ-BO-FEPO7_TOO l R R 0  15.Il9; I + BRAGFLV~BO-FEPO~~TOO 1001~0 1 6 . m  ' 

2: BR4GFI.D BO-EPO~-TOO I 00-RO I 7.m; 1 '. 'BRAG~O_BO-FEPO~TOO 1 00-RO l 8 . W :  1 
B R A G F L O ~ O ~ F E P G ~ ~ T O O ~ O O ~ R O ~ ~ , ~  1 BKAGiLO~BQ~FEP07~T00100~R020.IEr'P;i -'' 

- - 
BRAGFLO~BO~EP07BTO050@~RO0 1 .IN?; 1 BRAGFL0~B0~FEP07~T00500~R002.W, 1 
BRAGFLO-BO-FEPO7-TO0500-R003 .IN?; 1 BRAGFLO~BO~FEF07~T305000R004.TUI); 1 
B~GFZO-BOFEPO7-TOO509-ROOS.~; I B RAGFLO-BO-FEPO7-MO500-RI)O6.~P; 1 
B~GFL~B~~F~PO7~TOO5OO~ROO7.WP; 1 BRAGfLqBO-FEf O?-T00500-ROOE.~;? 

@ BRAG~~~BO~~P~i~TOO5OO~ROD9.3NP; 1 DMGFLO-BO-EPO7-TOO500-REl 1 O.lFJP, 1 . ' 
BRAGFLO~BO~FE?07~TO05000R0 I 1 .INP; I B~GFLO~BO~FEP07~TOO5OO~RO 12.W; 1 
BRAGFLOOB~~FEP07~TO0500~R0 13.MP; 1 BRAGFLO-BO-FEP07-MO500-RO 14 .W;  1 
BRaGFLO~BO~FEPO7~TOO5OO~RO 15.INP; 1 BRAGFLOOBO~FEP070TQ0500~R0 1 6.MP,1 
B~GFLO~BO~FEP07~TO05000R0 I7.MP; 1 BRAGFLO-BO_FEP070TO05000R0 I8.MP; 1 
B ~ G F L O ~ B ~ ~ F E P O 7 ~ T O O 5 O O ~ R O  19.W; 1 B R A G ~ O ~ B O ~ ~ F O ~ T O O ~ O O ~ O ~ ~ ,  1 
BRAGFLO-BO-=POT-TO I 000-ROO 1 .MP; 1 BRAGFLO-B0-FEP07-TO 1 000_R002.W,I - -- + 

BRAGFLO-BO-FEP07-TO 1000-R003.W 1 BRAGFLC)BO-FEP07-T0 1000-RQ04.~;l 
BRAGFLO-BO-FEP07-TO 1000-R005.TNP; 1 BRAGFLO-BO-FEPO7-TO 1 000_R006.1hrP; 1 
BRAGFLO_BO-FEPO7-TO I 000-R007.TNP; 1 BRAGFLO-BO-FEP07-TO 1000-ROO 8 .MP; 1 
BRAGFLO-BO-FEPOT-TO 1 000-R009.W, P BlWGFLO-BO-FEPO7-TO 1000-RO I 0.W; 1 . ' 

3RAGft~~B~~~EP~7~T010000ROlI.MP;1 BRAGFLO-BO-EPO~-TOI~Q~-RO~T.R.IP;I.. .. 
BRAGFLO-BO-FEFO7-TO 1000-RO I3 .MP; I BRAGFLO-BO-FEPO7-TO 1000-R0 14.W; 1 
BRAGFLO-BO-FEP07-TO 1 000-RO 15.W;  1 BRAGFLO-BO-FEP07-TO 1000-RO t66MP; 1 
~ R A G F L O ~ 3 ~ ~ ~ P O 7 ~ T O I O O O ~ R O 1 7 . ~ 1  BRAGFLO_BO~FEP07~TOI000~ROl~.MP;~ 
B RAGFLO-30-FEPO7-TO 1000-R0 1 9.MP; 1 BRAGFLO-BO-FEP07-TO 1000-RQ20.MP; 1 - 
3RAGFLO-BO-FEP07dT 1 0000-ROO I .MP; 1 BRAGFLO-BO-FEP07-T 1 0000-R002.1ht~; I 
BFUGFLO-BO-FEPO7-T1 0000-R00331NP; 1 BRAGFLQ-BO-FEPO7-T10000-R004.MP; 1 

Dm, DFS, DR6, DR7, and S6 
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53x=.?;,i:; 
$%wx&~**-+~>.- -2 . 

I . . ~ - - $ & ; ~ > 3 ; : " '  
: , : - .  . * .* -.Q. . 
..! . .: .- -' ., .. , - .$:~<::*5.?2:@::;: -. 

. . . . 
. '."... .. . :,. .,."*.dT. '4.,+..'VUlp$... .. 

-. * , . . ,. ; ,. .::-< F&;*~~ik*~?~*:*t.<+9 . . , 
- .  - . . .  > .:- - --,-.-.... i .................. 

BRAGFLO BO-FEPO~-TI 0000-ROOS.MP;~ :$~B~GFLO-BO-FEPO~-T~ 0000~~006,~p; 1 
BRAGFLOIBO-FEPO~-T ~O~OQ-ROO~.MP~ .-.wen.--... I%! ~ ~ G ~ O ~ B 0 ~ E ~ 0 7 ~ ~ 1 . 0 0 0 0 ~ ~ 0 0 8 . ~ ~ ;  . 1 

, BRAGFLO BO-FEPO~-T~ O*OO-ROO~.INP; ... ~~~-BRA~FLo-Bo~FEPo~-T~ --. . .:.-.. 0000~~0 I 0.INp; 1 
B R A G F L O ~ B O ~ F E P ~ ~ ~ T ~ ~ ~ ~ O ~ R O  l,l,.INP; Ii;%..BRAG~BO~FEP07~T10000~ROl2.MP;1 

I 
..... : BRAGFLO BO FEPo~-T 1 0000-RO 1 3 . ~ ;  ~,~&@R~GFLo~Bo-FEPo~~T -,,, I 0000~~0 14.INP; 1 

: 1 B R A G F L O ~ B O ~ F E P O ~ ~ T ~ ~ ~ ~ ~ ~ R O I ~ . ~ ~ I ? ~ ~ : ~ ~  BRAGFLO~BO~FEP07~T10000~RO 16.m I 
. r BRAGFLO~BO~FEP07~Tl0000~RO 17:!4F; ~~~~~BMGFLO~BO~FEPO7~Tl0000~RO 1 8.MP; 1 

BRAGFLO BKFEPO~-TI 0000-RO 1 9 . ~ ;  IS.$; BRAGFLO~BO~FEPO7~Tl0000~R020.MP; 1 
!, DI~UIST,L~S;I . DMS.COM;la+,.;. ', MACRO-BASE.MAC;6 MACRO-WICK.MAC;3 

' i PREBRAG.W;~~"~~~P~B~AG~BAS,E.COM;~. PRevGGDMSJNP;2 PREBRAG - RAD.COM; 1 
. ; PREBRAG-SW'O~;~ N O ~ S . ~ ; ~ ~ ~ ; - ~ ~ $ ~ ~ < P ; , -  PREBRAGflCKCOM;2 . . . . .  . . .  , : - .  , ........ : ,  ; . . . . . . . . .  

. . . - -  - ' -. .:; >, . F .  . -.< - . .... . . .  . .  . . . :  . . ' ,,q, 2,;:..,;l;?;,j - .,*;..: ;;;, >; :,: 
. ,. :. , ,.<:.: . . -. .., .- .-.. - . -  . ....... y. . 1. ........ .,: -.,:;;.,:.* .... ,.: r ..,,,,.. 

i ' Directory F1 :[FEP.DMS-BLOWOITTBO-PREBRAG] .u. .......... : :.. ....... 
. . . .  . . :.. .. ........... -L ;,..is.7, - 

t ,. . B R A G F L O - B O - ~ ~ - T O O ~  oO~ROO~,~,D~P; 113.: BRAGFLO~BO~FEPO 1-~001 00-ROO~.INP; 1 
... . BRAGFLo-BO-FEW 1-TOO i00-~003.1~~;1: ~~,BRAGFLO_BO~EFO~-TO~ 100-~004.IW; 1 
&, . B R A G F L O ~ B O ~ F E P O ~ ~ T O O I O O ~ R O O ~ . ~ I ~ ~ ~ ~ B ~ G ~ O ~ B O ~ E P O  1-~00100-R006,INP;l 

BRAGFLO-BO-FEPO 1-TOO 100-ROO7.MP; 1:. j ':BRAGFLO-BO-FEPO I-TOO I OO-RO08.l?4l'~ I 

;,. 
BRAGFLO-BO-FEPO 1 ~ 0 0  100- ROO,?.,^; I:.:.: 'BMGFLO-BO-FEPO 1-TOO I 00-RO 1 0 . w ;  1 

2: - 
?.,.- BRAGFLO-BO-FEPOl~TOOl OO~~OIl,,~;l;~:~BRAGFLO~BO~FEPO 1-T00100-RO12.MP;l 
<:. - BMGFL~~EO~EP~~O~OO~RO'~~~MP;~~~~~:BRAG~O~BO~FEPO~~TOO~OO~RO~~~MP;~ 

BRAGFLO~BO~FEPO1~?00I:00~RO 15.INP;l.:' ' "BRAGFLO-BG-FEPCI-~00100-RO 16.MP;l 
BRAGFLO~SO~FEPO1~TOOIOO~R017.~;~ .-:; BRAGFLO_B04FEPOI-M0100-R0 1 8 . W ; l  
BRAGFLO-BO-FEPO 1-TOO 1 OO-RO19.INP; 1 3.. BL4GFLO-BO-EPO I -TO0 1 00-R020.MP; 1 
BRAGFLO-BO-FEPO l~T00500~R001,.~1.~~- BRAGFLO-00-FEF 0 1-T0050C-R00Z.MP;l 
BUGFLC-GO-FEPO 1-TO0500-lX003 .W; 1 :?- , ERAGFLO-BO-FEPO l-TC0500-RO04.MP; 1 
EMG-0 BO FEPO I T03500-Ra0S.N; 1.: BR4GFLO_BO_FEP@ 1-T00500-R0@6.TNP;1 @ B M C F L ~ O ~ F E P ~ ~ ~ T O O ~ O O ~ R O O ~ ~ I N P ; I ~ ~ ~ ~  8RAGFLO_BO~EPOI~TDO5OO~ROO~.MP;1 
BRAGFLO-BO FEPO l-TO0500-RO09.~ I.. :f, BRAGFLO-BO-FEPO 1-TOO5OO-RO 1 O.INP; 1 
BRAGFLO~BO~FEPO~~TO~~OO~RO 1 1 .MP; 1.:. ,. BRAGFLO-BO-FEPO 1-TO0500-RO 12.m,1 
BRAGFLO-BO-FEPO 1-T00500-RO I3 .W; I ; : BRAGFLO-BO-FEf 0 i-T00500-RO 14.W; 1 
BRAGFLO-BO-FEPO 1-TOOSOOORO 15.N'; 1 :'- BRAGFLO-B9-FEPO 1-T00500-R0 1 6 . N ;  1 
BRAGFLO~BO~FEP01~TO05000R01 7.INf;I: BRAGFLO~BO~~POI~TOO5OO~R0ISSMp.,1 
B RAGFLO-BO-FEPO 1-T00500-RO 19.W; I L..  BRAGFLO-BO-FEPO 1-T00500-R020.MP;1 
BRAGFLO-BO-FEPO I-TO I000-ROO 1 .IN?; I , : BRAGFLO-BO-FEPO 1 -TO 1000-R002.m 1 
BRAGFLO~BO~F'cPOI~T01000~R003.INP;1~: BRn~LO-BO-FEPO1-TO1000~R004.MP;1 
BRAGFLO BO FEPO 1-T01000-R005.W,~,j BRAGFLO~BO~fEPOI~TOI000~R006.TNP;1 
BRAGF@BO~FEPO 1-~01000-~007.~; 1;;:. BRAGFLO-BO-FEPO 1-TO 1000-ROO 8.m 1 
BRAGFLO~BO~FEPO1~TO1000~R009.~;1.~:~ BRAGEO-BO-=POI-TO IOOO-RO IO.W, l  
BRAGFLO-BO-FEPO 1-TO1 000-RO I !.IN'; I :- . BRAGFLO-BO-FEPO 1 -TO 1000-RO 12.R.JP; 1 
B ~ G F L O ~ B O ~ F E P ~ ~ ~ T O ~ O ~ ~ ~ R O ~ ~ ~ M P ; ~ ~ ~ . ~ , ~ B ~ G F L ~ ~ B O ~ F E ? O  1-T01000_R014.~;1 
BRAGFLO~BO~FEPOI~TO1000~RO 15 .~ ;1~; '~ : .~  BRAGFLO-BO-FEPO l-TO1000-RO16.M~;l 
BRAGFLO-EO-FZPO 1-TO 1000-RO I7.W;l - . BRAGFLO-BO-FEPO 1 -TO 1000-R0 1 8 , N ;  I . 
BRAGFLO-BO-FEPOI~T01DOO-R019.INP;1.~ ' B ~ ~ F L o ~ B o ~ F E P o ~ ~ T ~ ~ ~ ~ ~ ~ R o ~ ~ . M P ; ~  
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BRAGFLO-BO-FEPOS-TI 0000-RO I I .W; 1 BRAGFLO-BO-FEPOS-T 10000-RO 1 2 . m  
BRAGFLO BO FEPOS-TI 0000-R013 .MP7 1 BRAGFLO-BO-FEPOS-TI 0000-RO 1 4 . m  
BRAGFLOBO-FEPO~~TI 0000-RO 1 5 . ~ ~  1 BRAGFL.0-BO-FEPOS-TI 0000-RO 16.M~; I 
B ~ G F L O ~ BO~FEPO~~T~OOOO~ROI~.INP;~ BRAGFLRBO-EWSJIOOOO-RO 18.MP;I 
BWGFLO-BO-FEPO5-TI 0000-RO 19-N.P; 1 BRAGFLO~BO~FEPO5~T1000O~R020.MP; 1 
BRAGFLO-EO-FEPO7-TOO 100_R001 .lW; 1 BRAGFLO-BO-FEP07-TO0 100-R002.m 1 
BTL4GFLO-30-FEPO7-TOO 1 00-R003.W; 1 BRAGFLO-BO-FEPO~-TOO 1 00-R004.MP; 1 
BMGFLO-BO-FEP07-TO0 100-ROOS.INP; 1 BRAGFLO-BO-FEP07-TO0 1 00-R006.W; 1 
BRAGFLO-BO-FEPO7-TOO 100-R007.W; 1 BRAGFLO-BO-FEPO~-TO~I O O - R O O ~ : ~  1 
BRAGFLO-BO-FEP07-TO0 100-R009.M'; 1 BRAGFLO-BO-FEP07-TO0 1000RO 1 0.W; 1 
BUGFLO-BO-FEPO7-TOO 100-RO 1 1 .MP; 1 . BRAGFLO_BO-FEW~-TOO I 00-RO 12.MP;l 
BRAGFLO-BO-FEP07-TO0 100-RO 13.N; I BRAGFIB-BO-FEP07-TQOIOOORO 14.m 1 - 
BRAGFLO-BO-FEP07-TO0 1 00-RO I5.W; 1 BRAGFLO-BO-FEP07-TOO 1000RO 1 6 . m  
BIUGFLO-BO-FEPO7-TOO 100-RO I7..MP;1 BRAGFLO~BO~FEP07~T001000R0 18.W;l ' 

BRAGFLO-BO-FEPO7-TOO 100-RO19.MP; I BRAGFLO-BO-FEP07-TO0 1 00_R020.W,1 
B~GFLO~BO~FEP07~TO0500~ROOIIMP; I BRAGFLO-BO-FEP07~TO0S00-RO02.MP; I 
BRAGFLO~BO~FEPO7~TOOSOO~ROO3 .W, 1 BRAGFLO~BO~FEP07~T005000RO04.1NP; I 
BMGFLO~BO~FEPO7~TOO500~ROO5.MP;1 BRAGFLO~BO~FEF~~~TOO~O~~RO~~.MP;I 
BRAGFLO~BO~FEPO7~TOO500~ROO7.MP; I BRAGFLO~BO~FEP07~TO0SOO~RO@8.R\IP; 1 
BRAGFLO~BO~FEPO7~'TOO500~ROO9.MP; I B~GFL0~BOOFEP07~T00SOOOR0 1O.W; 1 
E3~GFLO~BO~FEPO7~TOO500~RO 1 1 .Dl?; 1 BRAGFLCBO-EP07-T00500-RO 12.W; 1 
B~GFLO~3O~FEPO7~TOO500~RO 13.RUT; I BRAGFLO~BOOFE?07~TO05000R0 14.W. 1 
~RAGFLO~BO~FE?07~TOO5OO~RO15.MP; i BRAGFLO-BO-FEP07-T0050DDRO! 6.INP;l 
BRAGFLO-BO-FEPO7-TOO500-RO 17.W; 1 BRAGFLO~BO~FEP07~T00500~RO 1 8 . m  I 
BRAGFLO~BO~FEPO7~TOO5OO~ROl9.INP;1 BRAGFLO~BO~EP07dT005000R020.1NP;1 
BRAGFLO-BO-FEPO7_TO 1000-ROO I .INP; 1 BRAGFL.0-BO-FEP07-TO 1 OOO-ROOZ.R\JP; 1 
BRAGFLO-3O-FEPO7-TO 1 000-RO0j.W; I BWGFLO-BO-FEP07-TO I 000-R004.W7 1 

- . . BRAGFLO-BO-FEPo7-TO 1 000-R005.N; I BRAGFLO-30-FEP07-TO 1000-RG06.DG';1 
BRAGFLO-BO-EPO7-TO 1000-R007.m I BWGFLO-BO-FEP07-TO 1 0000R008.1NF; 1 
BRAGFLO-BO-FEP07-TO 1 000-R009.N; 1 BRAGFLO-BO-FEP070T01 000-RO 10-TNP, 1 
BRAGFLO~BO~FEP07~TO10000R0 1 1 .W.1 BRAGFLO-BO-FEP07-TO 1000-R012.m 1 
BPAGFLO-BO-FEPO7-TO 1000-RO 13.W; 1 BRAGFLO-BO-FEP07-TO 1 000-ROl4.MP; 1 
BRAGFLO-BO-FEPO7-TO 1000-RO 15.N; 1 BRAGFLO-BO-FEP07-TO I 000-R0 16.m1 
BRAGFLO-BO-FEPO7-TO 000-RO 17.W; 1 BRAGFLO-BO-FEPO7-TO 000-RO 18.m I 
BRAGFLO-BO-FEPO7-TU 1000-RO I9.m 1 BRAGFLO-BO-FEP07-TO 1000-R020.W; 1 
BEIAGFLO-BO-FEP07-TI 0000-ROO 1 .MP, I BRAGFLO~BO~FEPO7~Tl0000~R002.~; 1 
BiVIGFLO~BO_FEP07~Tl0000~R003.INP;I B~GFLO~BO~FEPO7~TI0000~~004.~~;~ 
BRAGFLO-BO-FEPO7-TI 0000-R005.MP; 1 BRAGFLO~BO~FEP07~T10000~RO06.~7 1 
BUGFLO-BO-FEP07-TI 0000-R007.INP, I BRAGFLO-BO-FEPO7-TI 0000-R008.m 1 
BRAGFLO~BO~FEPO7~TI0000~ROO9.MP; 1 BRAGFLO-BO-FEP07-TI 0000-RO I O.INP;I 
BRAGFLO~BO~FEP07~T100000R01 1.INP;I BRAGFLO~BO~FEP07~Tl0000~R012.INP;l 
BRAGFLO~BO~FEPO7~Tl0000~RO 13.W. I BRAGFLO~BO~FEP07~T1OOOO~RO I4.MP;I 
B RAGFLo-BO-FEPO7-TIOOOO-RO I5.INP; i BRAGFLO~BO~FEP07~Tl0000~RO I6.W; I 
BRAGFLO-BO-FEP07-TI 0000-RO 17.MP; I B RAGFLO-BO-FEP07-TI 0000-RO 1 8.W. I 
BRAGFLO-BO-FEP07-TI 0000-RO 19.W; 1 BRAGFLO-BO-EP07-TI 0000-R020.INP;l 
DIRLIST.LIS; 1 DMS.COM;I MACRO-BASE.MAC;6 MACRO_WICKMAC;3 
PREBRAG.EXE;56 PREBUG-BASE.COM;2 PREBRAG-DMS.MP;2 PREBRAG-RAD.COM;I ' 

PEBRAG-SUMBOL-NOTES.TXT;4 - PREBRAG - WICK.COM;2 
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Directory F1 :[FEP.DMS_BLOWOW.BO-BRAGFLO] 

BATCH-I ,COM;12 BF2-BRkGFLO.EXE;I 
BRaGFLO-BO-FEPO1-TOO 100-ROO 1 .BM; 1 
BRA GFLO-BO-FEPO 1-TOO 1 00-ROO3 .B W 1 
BRAGFLO-DO-FEPO I-TOO I 00-R005.BM; I 
BRAGFLO-BO-FEPcEl~TOO~00-R007.BIN;lf , 
BRAGFLO-BO-FEPOl-T00100-ROO9.B~1 
BRAGFLO_BO-FEPD1-TOO1 OD-RO 1 l .BM,1 
BRAGFLO-BO-FEPO 1-TOO I 00-RO 13 .BM;1 
BRAGFLO-BO-FEPO 1-TO0 100-RD 25.BM;I 
BRAGFLO-30-FEPO I-TOO 1 00-RO I7.BIN;l 
BRAGFLO-BO-EP~t-T0010O~RO19,BM;1 
BRAG FLO-30-FEPO 1-TO0500-ROO 1 .BM; E 
BMGFLO-BO-FEPO I-TOOSOO-R003.BIN; 1 
BRAG~O~BO~FEPOI~T00500~ROOS.B~1 
BRAGFLO_BO_FEPO E-T00500_R007.BM;1 
BRAGFLO-30-FEPO l-T00500-R009.BM;1 
~ R a G ~ O ~ B O ~ F E P ~ l ~ T O O 5 O O ~ R O 1  I.BIN;I 
BMGFLO-BQ-FEPO 1-T00500-RO I3.BM;I 
BMGFLO-BO-FEPO I-T00500-RO E S.BM,l 
BMGFLQ-BO-FEPO I-TO0500-RiI 17.BM;l 
B~GFLO~BO~FEPOl~TOO5OO~R019.BM;1 
B~G~O~BO~~PO1~TO1OOOOROOI.B~;l 
'BRAGFLO-BO-FEPO 1-TO 1 000-R003.BIN; 1 
BRACFLC)_B0-FEPO1-T01000~R005.BM;1 
DRAGFLO-BO-FEf 0 I-TO 1000-2007.BN;l 
BRAGFLO-BO-FEPO I-TOI 000hR009.BM;1 
BUGFLO-BO-FEPO 1-T01000-R01 I.BM;I 
BRAGFZO-BO-EPOI-TD10DO-R013.BM;1 
BMGFLO-BO-FEPO1-TO1000-RO15.B~;1 
BRAGFLO-BO-FEPOI-Tor 000-ROE 7.BIN;l 
BRAGFLo_BO~FEPOI~TOlOOO~ROl9.3~;1 
BRAGFLO-BO-FEPOI-TI 0000~RO0I.B~;Z 
BRAGFLO-BO-FEPQ 1-T I 0000-ROO3.BM;l 
BRAGFLO-£30-=PO 1-TIOOOO-RO05.BIN,1 
BL4GFLO~30~FEP01~T10000~RO0773M;1 
BRAGFLO-BO-FEPOI-TI 0000-R009.B IN; 1 
BRAGFLO-BO-FEPOI-TI 0000-RO 1 1 .BIN; I 
BRAG~O~BO~FEPOl~T100000R013.BM;1 
BWGFLO-BO-FEPO I-TlOOOO-RO l5.BM;I 
BRAGFLO-BO-FEPOI-T10000_R017.B~ 1 
BRAGFLO-BO-FEPOl-T~OOOO-R019.BM;1 
BRAGFLO-BO-FEPO5-TOO 1 00-ROO 1 .B W; 1 
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BRAGftQ-30-F EPOS-TOO 100-RO03.BM; I 
BRAGFLO-BO-FEP05-TOO 100-R005.BM; 1 
BRAGFLO-BO-FEI'OS-TO0 1 00-R007.BIN; 1 
BRAGFLo_BO~FEPOS~T00100,R009.BM; 1 
BRAGFLO-BO-FEPOS-To0 1 00-RO 1 I .BM; I 
BRAGFLO-30-FEP05-TO0 100-RO I 3 . B q  I 
BRAGFLO-BO-FEPOS-TOO 1 00iRO 15.3M; 1 
BRAGFLO-BO-FEPOS-TOO 1 00-RO 17.BM; 1 
B~GFLQ~BO~~PO5~TOO1OO~RO19.B~;l 
3~CtFtO~BO~~P05~M05000RO0 I .BM; I 
~ ~ ~ ~ ~ ~ 0 ~ ~ 0 ~ ~ ~ 0 5 ~ ~ 0 0 5 0 0 ~ ~ 0 0 3 . ~ ' ~ ; 1  
3~G~O~BO~EP05~TQ05DOORO05.BM; I 
3RAGFLQ~BO~FEP05~TO05000RO07.B M; 1 
BRAGFLO-BO_FEPOS~TOO500-R009.BIN;1 
B~GFLO~30~FEPO5~TOO5OO~RO 1 1 .SIN;l 
B~GFLO~B~~FEP05~TO05000R0 13 .BIN; 1 
BRAGnO-BO-fEPO5-TQ05000R0 15.3IN; 1 
BRAGFLQ-BqFEPO5-T00500-RO 17.BIN; I 
BRAG~O~BO~EPO5~TOO5OO~RO 19.BM;l 
BRAGFLO-30-FEPO5-TO 1 000-200 I .BIN; 1 
BR4GFLO-30-FEPO5-TO 1000_R003 .BIN; 1 
BRAGFLO-BO-FEPO5-TO 1000-R005.BXN, 1 
BRAGFiO-30-EPO5-TO 1000_R007.B EN; 1 
BRAGFLO-BO-FEPO5-TO1 QQO-R009.)3M;l 
BRAGFLO-BOFEPOS-TO 1000-RO I 1 .EM; 1 
BRaGFLO-B0-FEPO5-TO 1000-RO I3 .BIN;1 
BRAGFLO-BO-FEPOS-TO 1000-RO 15.BIN; 1 
BlUGFLO-BO-FEPO5-TO 1000-R0 17.BIN; f 
BRAGFLO-BO-EPOS-TO 1000-RO 19.BM;l 
BRAG~O~BO~FEPO5~TI0000~ROO 1 .BM; 1 
BRAGFLO-BO-FEPQ5-TI 0000-ROO3 .BM; 1 
EEUGFLO-BD-FEPOS-TI 0000_ROO5.B~ I 
BRAGFLO-BO-FEPOS-TE 0000-RO07.BM; 1 
BRAGFLU-BO-FEPO5-TI 0000-R009.Bw 1 
BRAGFLU~3~~FEP~5~T100000R0 1 1 . B N  1 
BRAGFLU-BO-FEPO5,TI 0000-RO 13.BM; 1 
BlUGFLO-BO-FEPOS-Tl0000-RO 15.BM; 1 
BRAG~0~BO~EPO5~T10000~RO17BM.1 
BruriGFLO_BO-FEP055T1 0000-RO19.BM;I 
BRAGFLO-BO-FEPO7-TOO I 00-ROO I .BM; 1 
BRAGFLOBO-FEPO7-TO0 100-R003.B M,I 
BIUGFL~B.O-FEP07-TOO 100-R005.BM;1 
BRaGFLO-BO-FEPO7-TOO 100-R007,BM; 1 
BRAGFLQ-BO-FEPO7-TOO 1 00-R009,BM; 1 
BRAGFLO-BQ-FEP07_T001OO-ROI I .BM, I 
3MGFLO~BO~FEPO7~TOOIOO~RO 13.BM; I 

BRAGFLO-~O-FEPO~-TOO~ 00-R004.BM: ----- +.I...,-d I :":.-:.. .-. : . . - 
BRAGFLO-BO-FEPoS-TOO 1 00-R006,BM; -. 
BRAGFLO-BQ-FEPO~-~O I 00-ROOS.BM; $i:~z-:-~ .. . BRAGFLO-BO-FEPOS-TOO I 00-RD 1 o.bm; P-- d , < ~ - - . ~  ... 
BRAG FLO-30-FEPO 5-TOO I 00-RO 1 2 .B v; IA?;;$:~.;;?:, 
B ~ G ~ O ~ B O ~ F E P O ~ ~ T O O ~ O O ~ R O ~ ~ . ~ M ; ~  . . -.-.'-. 
BRACFLO-BO-FEPOS-TOO 100-R0 1 6.BM; 1 ''. " " 

BRAGFLO-B0-FEP05-TOQ 1 00 RO I 8.BRI; I".', : . ' 

BRAGFLO-BO-FEPO~-~001 O O I R O ~ O ~ B M ;  I; ;-; ; .''.;. .: 
B~GFLO~BO~~POS~TO05000RO022BN, 1 
B~GFLo_BO~FEP05~TOOSOOOR130443M; 1 
B~G~O~BO~FEP055TOQ50QORO066BM; 1 
BRAGFLO BO-EP05-T00500-R008,BIN; 1 
B ~ ~ G ~ O ~ O - F E P O ~ - ~ O ~ O O - R O  ~o.BIN;I~~,  . , - 
BRAGFLO BO-FEPO5-T00500-R012.BM;l c -... . .. . 
~ ~ ~ ~ ~ 0 ~ 0 ~ ~ ~ ~ 0 5 ~ ~ 0 0 5 0 ~ ~ 0 1 4 . ~ ~ 1 ~ ~ ' ~  ' 

3RAG~Q~BO~FEP05~TO05000R0 1 6.BM; 1 . , . 
3~G~O~BO~FEPO5~TOO50O~ROI8.8IN~I ::.-- -- " 
BRAGFLO~BO~FEPQ5~TO0500~RO20,BN; I 
BRAGFLO-F30-FEPO5-TO 1 000-R002.BM; 1 
BRAGFLO-30-FEPOS-TO 1000-RQ04.BM; I 
~ R ~ G R . o ~ B O ~ E - E P O ~ ~ T O ~ ~ ~ ~ ~ ~ ~ ~ ~ . B M ; I  
BRAGFLO-EO-FEPO5-TO t 000-ROO8 .B M; i' ' ' 

BE14GFLO-BO-FEP05-TO 1000-R0 1 O.BM; 1 
BRAGFLO-BO-FEPOS-TO 1000-R0 12.BM; 1 
BRAGFLO-BO-FEPOS-TO 1 000-RO 14 .BIN; l 
BUGFLO-B~FEP05-T01GOO~RO~6,B~;1 
B R A C F L O - B O P 0  1000-RO 1 E .EM; 1 ' '. 
BRAGF1,O-BO-FEPO5-TO I 000-R020.B M; I ' 
BRAGFLO-BO-FENS-TI 000O~ROO2.B~;l 
BRaGFLO-BO-FEPQ5-T~COOOORO04,BM; 1 . 
BRAGFLO-BO-FEPO5-TI 00000R0066B~1 1 . 
BRAGFLO_BO~FEPO5~T10000~R008.Bl?4;I 
BRAG~O~BO~FEPO5~Tl0000~R010.B~;1 . . -  
BRAGFLO-BO-FEP05-T10000-RO I2.BM; I 
BRAGFLO-BO-FEPOS-TI 0000-RO 14,BM;I 
BRAGFLO-PO-FEPOS-TI 0000-R0 1 6.B IN; 1 
3RAGFLO-BO-fE;PO5-T~0000-RO 1 8.BM; 1 
BRAGFLO-30-FEPO5-T1 OOOO_RO20.3IN;I 
BMGFLO-DO-FEW 7-TOO 1 00-ROO2.Bm 1 
BRkGFLO-30-FEP07-MO 1 00-R004.BM;I: 
BRAGFLO-BO-FEPO7-TOO 100-RO06.BW; 1 
BMGFLO-BO-EP07-TOO100-RO0X.BM;I~ ' 

BMGFLO-BO-FEPO7-TOO 1 00-RO I O.BM; 1 
BUGFLO-BO-FEPO7-TOO I 00-RO 12.B N 1 
BRaGFLO~EQ~FEPO7~TOOIOO~RO14.B~;l 

* Information 0n1ypagea 



. . . . . . . . ,  : F . 5 2  :. *- ,::,:; 7: * - ' - .  
&. L. ' ' ' 

,.A*,- .-,*:. -" 

, , ~LT%&TC;.. .. 
. '.." pCS''J<i.*.'.*~,.''.y>:: ' 

' 4. . 
< .  

* - - .  , :,. 
+ .  . - .- ~ ; ' ~ c " ~ > ' r u ; : . ~ ' r .  ' . .- . .. =--,*--.-+ .-p:rSr_-" .. - " __ _ I .a _ -. 

ERAGFLO-BO-FEPO~-TQO I 00-RO 15.~N; I:;;, BRAGFLO-BO-FEPO~-TOO I 00-RO 16.BM: I 
BRAGFLO_BQ-FEP07-T00 100-ROI 7.BIN; C..._-.. I "" BFGFLO-BQ-FEPO7-TOO 1 00-RO I 8.BM; 1 

2 B M G ~ ~ o - B ~ E ~ ~ - T O O ~ O O - R O ~ ~ . B ~ ; ~ ~ ' ~  B R A ~ ~ o - T E P ~ ~ - T O ~ ~ ~ O ~ R O ~ O . B M ; ~  
~ ~ ~ ~ 0 ~ ~ 0 ~ ~ ~ ~ 7 ~ ~ 0 0 5 0 0 ~ ~ 0 0  1 ~ ~ ~ ~ ~ f ~ ~ k A ~ ~ ~ 0 ~ 3 0 ~ ~ ~ 7 ~ ~ 0 0 5 0 0 ~ ~ 0 0 2 . ~ ~ ;  1 I: 

: 
B ~ G ~ ~ ~ B O ~ F E P O 7 ~ T 0 0 5 0 0  ROO3 .B~,~BBX-3~CFLOoBO~FEP07~TO0500~RO04~B~; 1 - 

%. B R A G ~ O ~ B O ~ F E P O ~ ~ T O ~ S O O ~ R O O S . B ~ ;  1 I,, B ~ G F L O ~ B O ~ F E P O ~ ~ T O O ~ O ~ R O O ~ . B M :  1 
- I  L 

? BMGFLO~BO~FEPO7~TO0500~ROO7.BM; 19: BRA~GFLO~BO~FEP07~TO05000RD08.BM; I 
%RAGFLO~BO~FEP07~TOQ5000RO094BM~ I:::' BRAGFLO_BO-FEP07_T0050Q-R0 1 OBM; 1 

I BRAGFLO~30~FEP07~TO05000R0 I 1 .B,m;,l", BRAGFLO_BO_FEPO~-TOO~ 00-RO 12:BM;I 
I:? B~GFLO~B~~~P07,TO05000R01 3.BIN; I BRAGR.0-BO-FEP07-T00500-RO I4.BM; I 
g. B R A G F L O _ B O ~ F E P ~ ~ T O ~ ~ ~ ~ ~ R O  1 S.%IN; I <iii BRAGFLO_BO-EP07_TO05000R0 16,BM;I 
p-:. ' 
1 BrUGFLC,C,BOOFEP07-TO0500-R~l 7,BIN;j ; , ~ , ~ B R A G ~ O ~ B O ~ F E P O ~ ~ T O O ~ O ~ ~ R O  18.3lN;l 
\ 
1 .  

BMGFLO~BOd~P~7~TO0500~R0 19.BM; 1 '. BRAGFLO~BO~FEP07~TO05000R020,BM; 1 
I' BMGFLO-BO-FEPO7-TO 1 000-ROO1 .BIN I ---" BRAGFLO-30-FEFO7-TO 1000-R002.BIN; 1 

BRAGFLO BO FEPO7-TO 1000-R003BlN; 1: ". BRAGFLO-BO-FEP07-TO 1000-R004MN; I 
1 .  
'I I 

BRAGFLO>O~EPO~-TO 1 OOO-ROO~:BIN; i'J9' BRAGFLO-E0-FEP07-70 1000 R006.Bwl 
14 BRnGFLO-BO-FEPO7-TO1 oOo_RoO7.BM;I B M G f  LOOBO-FEP077T0 1 OOO~RQO~.B~?~;~ * 
1;. B~GFLO~BO~EPO~,TOIO~O~ROO~.BM~~B~ BMGFI&BO-FEPO~-TO 1000_~01 O.BM;! 

BR4GFLO-BO-FEPO7-TO~000-R0 1 I .BIU; I ': BRAGFLO-BO-FEP07-TO 1000-R0 12.BM; 1 
BFL4GFLO-BO_FEP07-TO 1000-RO 13 1 . BRAGFLO-BO-FEP07-TO 1 000-R0 14BIN; 1 

! I , .  
C. . 

. BRAGFLC~-BO-F~O~-TO 1 000-RO I  BIN;^, BRAGFLO-30-FEP07-TO 1000-RO 16.BM; I 
;i! . ' BUGFLO-BO-FEP07-TO1000-R017,BXN;1':' : BRAGFLD-BO-FEPOf-TO1 000-ROlS.BM;l 

B R A G P L ~ _ B O - ~ ~ ~ 0 7 ~ ~ 0 1  000-RO 1  BIN; i ' . BXAGFLOd30-FEP077T0 1030-RQ20.BiN; 1 
BRAGFLQ-BO-FEPO7-Tl COOOOROO 1 .BIN; I - .  BRAGFLO-BO-FEP07-Tl OOOO-RO02.B IN; 1 
B.~GFtQ~BO~FEP07~TIOOOOORO03.BM; 1 :.:.. BUGFLO-BO-FEP07_TI 0000-RO04.BTN; 1 
B M G f  LO-BO-FEP03-TI 0000-ROO5 .BIN; 1 . . BUGFLO-90-FEP07-Tl0000-R006.BW 1 
E3RAGFLO~BO~FEPO7~T10000~RO07.B~; I . 3R;ZTJFLOOBO-FE?C7-Tl 0000-R008.BM; 1 
CMGFLO-30-FEPD7-TI OQOO_R009.BTN;l : - BMGFLO-BO-FEP07_TI 0000-RO 1O.BlX; 1 '@ B ~ ~ o - F E P ~ _ ~ ~ ~  1 .BM;I -: B~~~OOBO_FEW7-T10000aR0  f 2-BM;I 
BRAGFLO~BO-FEPO7-T10000_RO13.BM; 1- BRAGFLO-30-FEP07-TI 0000-RO 14.BIN;1 
BRAGFLO-BO-FEP07-Tl 0000-RO I5Bm; 1 , BRAGFLO-BO-FEP07-TI 0000-RO I6,BM; I 
BRAGFLO-3O-FEP07-T10000-RO 17.BIN;I : BRAGFLO~BO~FEF07~T10000~RO 1 B.EW,I 
BMGFLO-BO-FEP07-TI 0000-R0 19.BIN; I ' , 3~GELO~BO~FEP07DT10000~R020.BM;J 
BFS-BASE 1.COM;2 BRF-BASE2.COM-;2 B W-RAD 1 .COW, 1 ERFRFRAD2.COM; t 
BRE-WICK1 .COM;2 BIG-WTCK2.COM72 . DIRLISF.LIS; 1 MACRQ_BASEl,MAC;3 
MACRO-EASEZ.MAC;;! MACRO_WlCKl,MAC;2 MACRO-WCU.MAC;2 

- .  

Directory Fl :[FEP.DMS-BLOWOUT,POSmRAG] 
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. . . . . .  I , 
:pZ7-v ' -' , . 

? -: :,,. --.: -. . . 
#.d$a-=t.- . .,+-l:-- - . . 
i354:;?:L2T....:- ;- , 

. .+iG*;.4;# -..,, -:,- . .  
+ . , r - *  u r J  * .: l.,' ..-.; .,:&::#,.:,...:.:">.: 

L. - * _ , . . . . . _ . . 
ALGEBRA_B<PST~-FEPO I-TOO 1 00-R007.CDB; 1 

* L  XLGEBRA-BO-PSTB_FEP~~_T 00-ROOKCDB; I 
& @&J~BRA-B~STB-FEPO 1-TOO 1 0 0 ~ ~ 0 0 9 . ~ ~ ~ ;  1 =.  

:. ~;.:ALGEBRA_BQ-PST3-FEPO 1-TO0 100-R0 10.CDB; 1 pY. ... ., . ;~-ALGEBRA-BO-PSTB-FEPOl-~O 100-RO 1 1 "CDB; 1 
-. ... ,.,- ? .- .> . - . 'ALGEBM-BO-PS~-EPO~-TOO 1 00-RO IICDB; 1 . . 
: " 

.'- ? -ALGEBRA-BRPSm-FEPO 1-TO0 100-R0 13.CDB; 1 
* I  - 

ALGEBRA-BO-PSTBTBFEPO1_TOO 1 00-RO 14 .CDB; 1 
: - 

:~"ALGEBR~-BO,PS~-FEPOI~TOO~OO RO15.CDB;I . - 
I:?: . :.:' A L G E ~ ~ ~ B O ~ P S T B ~ ~ P Q ~ ~ T O O  1001~0 1 6 . c ~ ~ ;  I kc. - -  ': ' ~ ' ~ ~ ~ ~ ~ _ P S T B ~ F E P O ~ ~ T O O E O O ~ R O ~ ~ ~ C D B ; I  
' . . :'A' _ _  ' :; 1 ALGEBM-BO-PSTB-FEPO I-TOO 1 00-~01 X.CDB; 1 

: ALGEBRA-BO-PS~-EPOl-TOO 1 00-R0 19.CDB;I 
-. . 

! .. 
ALGEBRA-BO-PSm-FEPO 1-TO0 100-R020.CDB; 1 
ALGEBRA-BQ-PSTB-FEPO I~TOO~OO,ROO I .CDB; 1 . . 

,: A~EBKA_BO-QST~_~FEPO ~-T~O~OO-ROOZ.CDB; 1 ' .,. 
-. . . . . * . . - >  . . . -' . : ~GEBRA-BO~PSTB~EPO1-'F0050OdRO03.CDB;1 .- . 
+-a . . .~.~ALGBR~-BO,PSTB-FEPO l-T00500-~004.~~~; 1 
m2,-. 

: ALGEBRA-30-PSTS-FEPO 1 1 ~ ~ 0 5 ~ ~ 1 ~ ~ ~ 5 . ~ ~ ~ ;  1 
ALGEBXA-BO-PSTB-FEPO 1-TO05OO-RO06.CDB; I 
; ALGEBRA-BO-PSD-=PO 1-TO0500-R007.CDB; 1 

.i: 4 ' ' . .., : .4. 
.f . .. ... " ' I ALG~B~A-BO-PSTB-FEPO I - ~ 0 0 5 0 0 ~ ~ 0 0 8 . ~ ~ ~ ;  1 

:. ALGE3M-BO_PSTfl_FE?OI-TOO5GO_RDO9 .CDB; I 
': ALGEBRA-BO-PSTB-FEPO 1-TO0500-R0 1 0.CDB; 1 
' ALGEBM-BO-?STBTBFEPO IdT00500-RO I 1 .CD&; 1 
ALCE3RA_BO_PST&,FEPO 1-T00500-RO E2.CDB; 1 

! ALGEB!?&BO_PSTB_FEPO 1-TOO500-RO 13 ,CDB; I 
ALGEBRA-BO-PSTE3_FEPO 1-TOO5 00-RO 14.CDB; 1 @ ALOLBU-BO-PITB-FEPQ 1-TOO500-RO 15,CDB;I 

~..'ALGEBM~BO~PSTB~~POlTTO0500 R016.CDB;l 
ALGEBRA-DO-FSTB-=POI -TOO~OO~RO 1 7 . ~ ~ 3 ;  1 

;' ALGEBRA~30~PS'IB~EPOl~TOO500~ROl8.CDB; 1 
I' ALGEBRA-BO~PS~-FEPO1-T00500-1RO19.CDB;I 

ALGEBM-BO-PSIB-FEPO l1TOQ5OOOR02O.CDB; 1 
ALGEBRA-BO-PSTB-FEPOI-TO 1000-ROO I .CDB; I 
'ALGE~RA_~O-PST~,FEPO 1-TO i OOO,ROO~.CDB; 1 
ALGESRA-BO-PST3-FEP6 1-TO !000-RO03.CDB; 1 . 

. ' ALGEBRA-BO-PST3-FEPO I-TO 1000-R004.CDB: 1 . - 
~ ~ A L G E B ~ O ~ P S ~ P O ~ ~ T O I O O O O R O 0 5 5 C D B ; 1  
' ALGEBRA-BO-FSTB-FEPO 1-TO 1 O0OOROO6.CD3; 1 
ALGEE~~3~~PS~~~P011T01000aRO077CDB;I 

:: ALGESRA~BO,PS~~FEPOI~T01000~R008.CDB;1 . 
! ALGEsRA-BO-PSTB-FEPO 1 ,TO 1000-R009.CDB; I: 
' " ALGE3RA,BO,PS~-FEPQ 1-TO 1000ORO 1 0.CDB; 1 
' ALGEBRb~BO~PSTB_FEPOl,T01000~RO11.CDB;1 
, ALGEB~~BO~PS;ra~FEP01-T010000RO122CDB;l 

. . . .  . 
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' . .  . .  I . .  . .  .. . . , . . .  , . . .  . 

ALGEBRA-BO-PS?B-FEPO 1-73 1 000-RO 13.cDB;I 
ALGEBRA-BO-PSTB-FEPO1-TO 1000-RO 14.CDB;l ; . ALGEBFWiBO-PSTB-FEPO 1 -TO1 000-R0 15.CDB; 1 

f. ALGEBRA-BO-PST&-TEP0lETO 1000ORO 16,CDB; 1 
i: ALGEBRA_BO-PS~-FEPO ]-TO 1000-RO I 7 . c ~ ~ ;  1 

ALGEBF&4-30-PSTt3Tt3FEP0 1-TO I 000-RO 1 I-CDB; 1 

? 
ALGEBRA-BO-PS7B-FEPO 1-TO1 000-RO 19.CDB; 1 
ALGEBM-BO-PST'3-EPOI-TO 1 OOOOR0200CDB; 1 

1 
ALGEBRA-BO-PSlB-FEf 0 I-TI 0000-ROO 1 .CDB; I . 

. 
ALGEBRA-BO-PSl73-FEPO l-T1000O-R002.CDB; 1 
ALGEBM-30-PSTB-FEPO llT1 OOOOORO03.CDB; 1 

r:.. 
r ALGEBRA-BO-PSTB-FEPO I-TI 0000-ROO4.CDB;T 

ALGEBIU-BO-PSTB-FEPO 1-TI 0000-ROq5.CDB; 1 
ALGEBRA-BO-PSTB-FEPQI_TF 0000-R006.CDB;l 
ALGEBRb-30-PSTB-FEPO 1 1  0000-RO07.CDB; I 

, . ALGEBM-30-PSD-FEPO 1-TI 0000-ROO8.CDB;l 
! 
t .  ALGEBRA-BQ-PS'IB-FEPO I-TI 0000_R009.CDB;l 
1.. r aLGEBlUEL4BO-PS~-FEFOx_TI 0000-RO 1O.CDB; 1 

ALGEBRA-BO-PSTB-f EPO 1-T10000-RO 1 I .CDB; 1 
ALGEBU-BO-PS~-FEPO1-T10000-RO E2.CDB; 1 

,.. :.. ALGEBRA-30-PSTB-FEPO 1-T10000-R0 13.CDB;I 
. . ALGEBRA-BO-PST3-FEPO I-TI 0000-R0 14.CDB; 1 

' 
ALGEBU-BO-?STB-FEPO :-TI 0000-F.0 I S.CD3; 1 
ALGEBRA-BO-PSTB-FEPO 1-TI 0000-RO i 6.CDB; I 
ALGEB FL~-BO-PSTB-FEPO!-T~ 0000-RO 17.CDB; 1 
ALGEBRA-BO-PSTa-FEp01-TI 0000-RO 18,CDB;I ' 
ALGEBRJ--BO-PSTB-FE?O 1-TI 0000-RQ 19:CDB; P 
ALGEBrU_Bo_PSTB-FEPO 1-TI OOOOOR020.CDB;1 - - . - .. . 
ALGEBRA-BQ-PSB-FEP05-TOO 100-ROO 1 .CDB;I 
ALGE3Ra_BQ-PSTf3Tf3FEP055TO0 100-ROO2.CDB; I 
ALGE3RA_BO_PSTB-FEP055TO0 1 0OOROO3.CDB;1 
P.LGE3Ra~30~FS~~FEP055TO01 00-It004.CDB; 1 
ALCE3RA_f30~PS~~FEF05~TC01OO~ROOS.CDB ; 1 ' 

ALGEBRa_33O-PSl'B-FEP05-T00 1 OOdRO06.CDB; I 
ALGEERA_BO_PS~PO5-ToO 1 00-RO07,CDB; 1 
ALGEBNBQ-PSTB-FEPOS-TOO f 00-ROO8,CDB; 1 
ALGEBRA-BO-PSB-FEP05-TO0 100-R009.CDB; 1 , 
ALGE3RA-BO-PSTB_FEP05-T00 1 00-R0 1 O.CDB; I 
kLGEsRa-BO-PSTB-FEP05-TOO I OD-RO 1 1 .CDB; I 
ALGEB RA-BO-PSTB-FEPOS-TO0 1 00-RO 12.CDB; I 
ALGE3RA-BO-PS~-FEP055TO0 IOO-RO 13.CDB; 1 
ALGEBRA-BO_PSD-FEPO5-T00 100dR014.CDB; 1 
ALGEBM-BO-PSTB-FEPO5-TOO 1 00-RO 15,CDB; I 

, ALGEBRA-BO-PSwFEPO5-TOO 1 00-RO 16.CDB; I 
ALGEB RA-30-PSlB-FEPOS-TO0 100-RO I7,CDB; 1 
ALGEBRA-30-PsTs-FEPO5-TOO 1 00-R0 18.CDB; F 
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ALGEB~U_BO-PSTB-FEP~S-TOO I 00-RO I 9 . ~ ~ 0 ;  I 
ALGEBRA-BO-PSTB-EPOS-TOO 100-R020.CDB; 1 
A L G E B M ~ B O ~ P S ~ ~ F E P ~ ~ ~ T O O ~ O O ~ R O O  1 .CDB; 1 
ALGEBRA~BO~PSlB~FEPO5~TOOS00~ROO2.CDB;1 
ALGEBRA-BO-PSTB_FEF05-T005 00-ROO3.CDB;I 
ALGEBRA_sO~PS~FEPO5~TOO5OO~ROO4.CDB; 1 
ALGEBRA_BO~PSfB~FEP05~T00500~ROOS.CDB; 1 
ALGEBRA~BO~PSTB~FEF05~TO05OO~RO06.CDB; I 
ALGEBRA~BO~PS~~FEPOS~T00500~R007.CDB; 1 
ALGEBR~BO~PS~~EP05~TOOSOOORO08,CDB; I 

. .' ALGEBRA~BO~PST~EPO5~TOO5OO~ROO9.CDB; 1 
~*ALGEBRA-BO-PSTB-FEPO~-TOO~OO-RO I O.CDB; I 
ALGEBU-B0-PSTB-EP055TO0500-R0 1 1.CDB; I 
ALG EBRA-BO-PSTB-EEPO5-T0050OEERO 12LDB; 1 
ALGEBRA-BO-PSm-FEPO5-T00500-RO 13.CDB;I 
ALGEB RA-BO-PSTB-EPO5-T00500-RO ICCDB; I 
ALGE3R~BO~PSTa_FEPO5~TOO5OO~RO 1S.CDB; 1 
ALGEBRA_BO~PSTB~FEP05~T00500~RO16.CDB; 1 
ALGEBRA~3O~PS~~FEPO5~TOO5OO~RO 17.CDB; I 
ALGEBRA-BO-PS~-FEPO5-TOO5OO-RO l8.CDB; 1 
ALGEBRA-BO-PSTB-FEPO5-TOO5OO-RO 19.CDB; 1 
ALC~EBRA~BO~PST~~~FEPO~~TOO~OO~RO~Q.CDB; 1 
XLGEBRLBO-PSTB-FEP05-TO 1900-ROO 1.CDB;I 
UGEBRA-BO-PSTB-EP05-TO 1 000-R002.CDB; 1 
ALCEBRA-BO-PSTB-FEP05_TOl 000-R003.CDB;l 
ALGEBRA_B3-FSD-FEPOS-i0 1 000-RO04.CDB; 1 
ALGEBRA-BO-PS-FEFOS-TO 1 000-RO05.CDB; 1 
ALGEaRA-BO-PSTBTBFEPG55T0 : 000-RC05.CDB; I 
ALGEBRA-BO-PSTB-F"cPO5-TO 1000-R007,CDB;1 
fiGEBRA-BO-PS~-FEP05-T0 1 OOOORO08.CDB: 1 
ALGE8RA-30-PSTB-FEPO5-TO 1000-R009.CDB;I 
ALGEBRA-BO-PS~-FEP05FET0 1000-RO 1O.CDB; I 
ALGEBU-BO-PS~-FEP055T0 1000-RO 1 I .CDB;I 
ALGEBRA-BO-PSTB-EPO5-TO 1000-RO 12.CD3; 1 
ALGEBRA-BO-PS~-EPO5-T0 1000-RO 13.CDB;l 
ALGEBRA-BO-PSl13-FEP055T0 1 OOOORO14.CDB; 1 
ALGEBRA-BO-PS~-FEPO5-TO1000-RO 15.CDB;I . 
ALGEBRA-BO-PSlB-FEPO5-TO 1000-RO1QCDB;l 
ALGEBRA-BO-PSTBTBFEP055W 1000-RO 17.CDB; I 
ALGEBRA-BO-PSTB-FEPO5-TO 1000-R018.CDB; 1 
ALGEBRA-BO-PST3-FEPOS-TO 1000-RO I9.CDB; 1 
ALGEl3RA-BO-PSlB-FEPOS-TO 1000-R020.CDB; I 
ALGEBRA-BO-PSTB-FEP05-TI OOOOOROO 1 .CDB; 1 
ALGEBRA-BO-PSTB-FEPO5-T 1 0000-R002.CDI3; 1 
ALGEBRA-BqPSTB-FEPO5-T1 0000-ROO3 KDB; I 
ALGEBRA-BO-PSls_FEPOS-T1 OOOOORO044CDB; 1 

44 
A &-2 

SWCF'l.1.6.2:PA:Ny:TSK: DlQ, Dm, DR6, DR7. and S6 

" 2  Information Only- 



ALGEBRA-BO-PSTB_FEPOS-TI 0000~~005.~~~; 1 
ALGEBU~BO~PSTBTBFEPOSFET10000~R006.CDB; I 
ALGEBRA~BO~PS~~~FEPO5~T10000~R007.CDB; 1 
ALGEBRA~BO~PSTE3~FEP055T100000RO08.CDB; I 
ALGEBRI9~BO~PSTB~FEPO5~TI0000~RO09.CDB; 1 
AtGEBRA-BO-PSTB-FEPO5-TI 0000-RO 1O.CDB; I 
ALGEBRA-BO-PSTB-FEPO5-T1OOOO~RO 1 I .CDB; I 
ALGEB~~BO~PS~~FEPO5~Tl0000~RO IZCDB; 1 
A L G E B ~ ~ B O ~ P S ~ F E P 0 5 ~ T 1 0 0 0 0 0 R 0  13.CDB; I 
ALGEBRA-B~PS'iB'iBFEP05-T10000-R014.CDB;1 
ALGEBRA-BO-PSm-FEPO5-Tl OOOO_ROlS.CDB; 1 
ALGEBRA_BO_PSTBTBFEP05-Tl 0000-RO1dCDB;I 
ALGE3RA~B0~PS~~FEPO5~T1OOOO~RO1 7.CDB; 1 
ALGEBRA~30~PS?71_FEPOS~T1OOOO~RO 18.CDB; 1 
ALGE3RA-BO-PSD-FEP05-Tl 0000-RO1 9.CDB; 1 
ALGEBRA_BO~PS~FEPOS~Tl0000~R020.CDB; 1 
ALGEBRA-BO-PS~-FEP07-T00 1 00-ROO 1 .CDB; I 
ALGEBRA,BO-PSTB-FEP07-T00 1000RO02.CDB;1 
ALGEBRA-BO-PSTB-FEPO7-TOO 100-ROO3 .CDB;I 
ALGEBRA_BO-PSTB-FEP07-T00 100-R004.CDB; 1 
ALGEBRA~BOPSTB~FEP07~TO0100~R005.CDB;I 
ALGEB RA_BO-PSTB-FEP07-T00 1 00-R006.CDB; 1 
ALGE3RA_BO-PS~-FEP@7-T0O 100-ROC7.CDB; 1 
ALGEBRA-BO-PSTB-FEP07-TOO 100-ROO8.CDB; 1 
ALGEBlU~BO-PSTB_FEP07-T00 1 00-ROO9.CDB; 1 
ALGEBRA-B 9-PSls-FEPO7-TOO I 00-RO 1 0.CDB; 1 
ALGEBU-B 0-PSTB-FEP07-TOO 100-RO 1 I .CDB;l 
ALGEBRA-BO-PSTs-EPO7-TOO 100-RG12.CDB; 1 
ALGEBRA_BO-PSTE!-FEP07-T00 100-ROI3.CDB;I 
ALGEBRA-BO_PSl'B_FEPO7-T00 1 00-RO I4.CDB; I 
ALGEBRA~BO~PSTs~FEPO7~TOOIOO~RO15.CDB; 1 
ALGEBRA-BO-PSll3-FEP07-TOO 1 00-RO 16.CDB; 1 
ALGEBRA-BO-PS'IB'IBFEP07-TO0 100-ROI7.CDB; 1 
ALGEBRA_BO-PS~-FEP07-TOO I 00-RO I8.CDB; 1 
ALGEBRA-BO-PSTB-FEP07-TOO I 00-RO I9.CDB; 1 
ALGEBRA_BO-PSTB-FEP07-T00 100-R020;CDB; 1 
ALGE3R~BO~PS~FEP077TO05000RO0 1 .CDB;l 
ALGE3RA~BO~PSTBTBFEP07~T00500~R002.CDB;1 
ALGE3RA_BO~PSTF3TBFEP07~T00500~RO03.CDB; 1 
ALGEBRA~BO~PSTB_FEP07~T00500~R004.CDB; 1 
ALGE3RA~BO~PSTB_FEP07_T00500~R005.CDB; 1 
ALGEBRA-BO-PSTB-FEP07-T00500-R006.CDB; 1 
ALGEERKBO-PSTf3-FEP07-TO050OdR0O7.CDB; 1 
ALGEBRA_B~-PSTB_FEPO7_TO0500-ROO8.CDB; 1 
ALGEBRA-BO-PSTEl-FEP 07_T005OO-ROO9.CDB; 1 
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ALGEBRA-BO-PSTBTBF%P07F%TO05000R0 1 O.CDB; 1 
-. . ALGEBR~BO~PSTB~FEPO7~TOO5OO~RO 1 I .CDB; 1 

ALGEBRA~BO~PS~~FEF07~TO05000R0 12.CDB;I 
. ALGEBRA-BO-PS~-FEW~-TOOSOO-R~ 13.c~~; 1 
ALGEBRA-BO-PSTB-FEP077T00500-R0 14.CDB; 1 
ALGEB-BO-PSTB-FEPO7-T00500-RO 15.CDB; 1 
ALGEBlW~BO~PSTB~FEP07~T00500PR0166CDB; 1 
ALGEBRA~BO~PSTI3~FEPO7~TO0500~RO~7.CDB;I 
ALGEBRA-BO-PSD-FEPO7-TOO500-RO 18,CDB;l 
ALGEBRA~BO~PSTB~FEPO7~TOO5OO~RO19.CDB; 1 
ALGEBlW~BO~PSTB~FEP07~T00500~R020.CDB;1 

i ALGEBRA-BO-PSTB-FEPO7-TO I000-ROO 1 .CDB;I 
ALGEBRA-BO-PS-FEPO7-TO 1 000-R002.CDB; 1 
ALGEBRA-BO-PSTB-FEPO7-TO 1 OOOORO03.CDB;1 - 
ALGEBRA-BO-PSTB-FEPO7-TO 1000-R004.CDB;l 
ALGEBRA-BO-PSTB-EPO7-TO 1000-R005.CDB; 1 
ALGEBRA-BO-PSTB-FEFO7-TO 1000-R006.CDB; 1 
,kLGEBRA-BO-PSTB-EFO7-T01 000-ROO7.CDB; 1 
ALGEBRA_BO-PSTs_FEP07-TO 1000-R008.CDB; 1 
ALGEBRA-30-PSTB-FEPO7-TO 1 OOOORO09.CDB; 1 
ALGEBRA-BO-PSTB-FEP07-TO 1000-R0 1 0.CDB; 1 
ALGEBRA-BO-PSTB-FEPO7-TO 1 000-RO 1 1 .CDB; I 
ALGEBRA-BO-PSTB-FEPO7-TO 1000-RO IZCDB; 1 
ALGEBWI_BO-PSTB-FEP077T0 1000ORO1~.CDB; 1 
ALGEBRA_BO-PSl73-FEP07-T0 1 OOOOR014.CDB;1 
ALGEBRA-BO-PSlB-FEPO7-TO 1 000-RO 1S.CDB; 1 
ALGEBR-4-BO_PSTB_FEPO7-T0 1 000-R0 16.CDB; 1 
ALGEBIU~BO~PSTEl~FEP077TOIOOOOR0 17.CDB; 1 
.ALCEBRA-BO-PS7-a-FZF(17-T0 1000-RO1 X.CD-5; 1 @ ALGEBRA-B~ST13-FEPO7-TO1OOO-RO19.CDB;1 . 
ALGEBRA-BO_PS~FEP@7-TO 10000R020,CDB; 1 

' ALGEB~~BO~PST3~FEPO7~Tl0000~R001.CDB,;1 . 
ALGEBRA~BO~PSTB~FEP07FET10000~RO022CDB; 1 
ALGEBRA-BO-PSTB-FEP07-T1 0000-ROO3.CDB; 1 
ALGEBRA~BO~PSTB~FEPO7~Tl0000~R004.CDB; 1 
ALGEBRA~BO~PSTBTBFEP07~T10000~R005.CDB; 1 
ALGEBRA~BO~PSTB~FEPO7~T1OOOO~ROO6.CDB;1 
ALGEBRA~BO~PSls~FEPO7~T1OOOO~ROO7.CDB;l . 
ALGEBR&BO~PSTB~FEP07~T100000R008gCDB;1 
ALGE3M-BO-PST13T13EP07-TI 0000-R009.CDB; I 
ALGEBRA_BO-PSTB-FEP07-T~OOOO-RO 1O.CDB;l 
ALGEBRA-BO-PSlB-FEPO7-TI 0000-R0 1 1 .CDB;l 
ALGEBKBO-PSTB-FEPO7-T1 0000-RO12.CDB; 1 
ALGEBR4~BO~PSTB~FEP07~T100000R0 13.CDB; 1 
ALGEBRA~BO~PSTBTBFEP07~T100000R014.CDB; 1 
ALGEi3RA-BO-PSlB-FEPO7_Tf0000-R0 15.CDB; 1 
ALGEBRA-BO-PSTB-FEP07-T 10000-RO 16.CDB; 1 
ALGEBRA-BO-PS~-FEPO7-T1 0000-RO 17.CDB; 1 
ALGEBRA-BO-PSTs_EP077T1 0000-R018.CDB;l 
ALGE~RA~BO~PST~FEPO7~Tl0000~RO 19.CDB;l 
ALGEBRA-Bo-Ps~-FEFo7-T1 0000-RO2O.CDB; I 
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.. - . . - -  . - . .  .- 
ALG-BATCH 1 .COM;2 BATCH-3 1 .COM:4 BLOT.PST;I BLOT.PST; I 
BO-PB-ALG.MP;2 DIRLIST.LIS;2 DIRLIST.LIS; I FOR001 .DAT;1 

' e FOR002.DAT; 1 GROPLLIS; I ~G.cRO:&LG.MA~;~ 
MACRO-POSTBRAG.MAC; I POSTBRAG-COMJ POSTBRAG-ALG.COM;I 
POSTBRAG-ALG-RPJ).COM; 1 POSTBRAG_BO~FEPOl~T00100~R00 I .CDB:2 
POSTBRAG-BO-FEPO I ,TO0 1 00-R00 1 .CDB; 1 POST3RAG-BO-FEPO 1-TO0 1 00-R002.CDB: 1 
POSlBRAG~B0~E?Ol~TO0100~R003.CDB;1 POSTBRAG-BO-FEPO1;TOO 100 R004.CDB; 1 
p~~TBRAG~BO~FEPOl~TO0100~ROO5.CDB;1 POSTBRAG~BO~FEPOI~TOO~ O O ~ O ~ . C D B ; ~  
POSTBRAG-BO-FEPOI-TOO 100-R007.CDB; 1 POSTBRAG-BO-FEPO 1-TOO IOO-R008.CDB;1 

1' 
! 

POSTBRAG-BO-FEPO 1-TO0100-RO09.CDB; 1 POSTBRAG-BO-FEPO 1-TO0 1 00 R0 1 0.CDB; I 
; POSlBRAG BO~FEP01~T00100~R01 I .CDB;I POST~W\G~BO~FEPO~,TOO 100~~012.~1)~; 1 

~OSTBRAG>~_FEPO~-~OI 00-RDI~.CDB;I P O S T B R A G ~ E O ~ ~ P O ~ ~ T O O ~ ~ ~  R014.CDB;l 
POSTBrUG B0~FEPOl~~O100~ROI5.CDB;l P O S T B R A G ~ B O ~ F E P ~ ~ ~ T ~ ~ ~ ~ ~ ~ R O ~ ~ ~ C D ~ ; I  
POSTBRAG-BO FEPO I-TOO I 00-R0 17.CDB;l POSTBRAG-BO-FEPO 1-TO0 100-R018.CDB; 1 
POSTBRAGBO~FEPO 1-TOOIOO-RO19.CDB;l POST3RAGdBO-FEPOI-TO0 100-R02O.CDB;1 
POSTBRAG~BO-FEPO 1-~00500-ROO 1 .CDB;~ POSTBRAG~BO~FEPOl~TO05000RO0 I .CDB ; I 
POSTERAG-BO-FEPO 1-T00500-R002.CDB; 1 POSTBRAG-BO-FEPO 1-T00500-ROO5 .CDB; 1 ' 

POSTBRAG BO-FEPO 1-T00500-R004.CDB; I POS'IBRAG-BO-FEPO I-T00500-ROO5.CDB; 1 
POSTBRAGBO-FEPO ~-TOO~~O~ROO~.CDB;I POSTBR4G~BO~FEPOIdTOO5OOOR0O7.CDB; 1 
POSTBRAG-BO-FEPO 1-TO05 00-R008.CDB;l POSTI3RAG~BO~FEPOI~TO0500~ROO9.CDB; 1 
POSTBRAG-BO-FEPOI-T00500-RO 1O.CDB;I POSTBRAG~BO~FEPOl~T00500~RO 1 1 .CDB; I 
POSlBRAG BO~FEF01~T00500~ROl2.CI?B;I POSTBRAG~BO~FE?Ol~~TO0500~ROl3.CDB;1 
P O S T ~ W ~ G ~ O ~ F E P O ~ ~ T ~ ~ ~ G O ~ R O  I~.CDB;I POS~RkG~30_FEPOI~TO05000R01 5.CDB; I 
POSTBRAG BO~FEP01~TOO5OO~RO16.CDB; 1 POST3RAG~BO~FEPO1~T005OO~RO17.CDB;l 
POSTBRAG-BO FEPO 1-T00500-R0 18.CDB; 1 POST3RAG-BO-FEPO 1-T00500-R0 19.CDB; 1 
P~STBRAG-BO-EPO 1~~00500~~020.~~~; 1 POSTBRAG-BO-FEPO 1-TO 1000-ROO 1 .CDB; 1 
POSTBR~G-00-FEPOI-~3 1000-R002.CDB;l POSTBRAG~3O~FEPOl~TO13C10~R003,CDB;1 

@ 
P O S ~ ~ R ~ G ~ B ~ ~ F E P O  1-TO I OOO~ROO~~CDB;~ POSTGRAG-EO-FEPO 1-TO 1 00OCR0OS.CDS; 1 
POSTBRAG~BO~FEPOl~TO~000~ROO6.CDB;1 - POST3RAG-BO-FEF 0 1~T01000~R007.CDB; 1 
POSTBRAG BO FEP01~T01000~R008.CDB:1 POSTBRAG~BO~FEPO1~TO1000~ROO9.CDB;1 
POSTBRAGBO~FEPO I-TOIOOO-RO IO.CDB; I POSTBRAG_BO_FEFOI-TOI 000-RO I I .CDB; I 
POSTBRAG BO FEPOl~T01000~ROI2.CDB;1 P O S T B R A G ~ B O ~ F E P O ~ ~ T O ~ ~ ~ ~ ~ R O ~ ~ . C D B ; ~  . 
POSTBRAGBO~O l-~ol 000-RO 14.c~~; 1 POSTBRAG-BO-FEPO 1-TOIOOOPO 15.c~~; I 
POS~BRAG~BO-FEPO~-TO~DOO~RO~~.CDB;~ POSTBRAG~BO~~PO11T01000~R017~CD~;~ 
POSTBRAG~BO~FEPOI~TO1000~R018.CDB;l POSTBRAG~3O~FEPOl~TOI000~RO19.CDB;l 
POSTBRAG~BO~FEPOI~TO1000~R020.CDB;1 POSTBRAG-BO-FEPOI-TI 0000-ROO 1.CDB;l 
POSTBRAG-BO FEPOI~T10000~R002.CDB;1 POSTBRAG~BO~FEPO1~T10000~R003.CDB;1 
POSTBRAG B O ~ F E P O ~ ~ T ~ ~ ~ ~ ~ ~ R ~ ~ ~ . C D B ; I  POSTBRAG~BO~EPOI~T100O0~ROO5.CDB;1 
P O S T B R A G ~ B O ~ F E P O ~ ~ T ~ ~ ~ ~ ~ ~ R ~ ~ ~ . C D B ; ~  POSTBRAG-BO-FEPO 1-T10000-R007.CDB; I 
POSTBRAG £30 FEPOI-T10000-R008.CDB;1 POSTB~G~B0_FEPOl~T10000~R009.CDB;1 
P O S ~ R A G ~ O ~ F E P ~ ~ - T I O O O O ~ R O  IO.CDB;I POSTBRAG~BO~FEPO~~TIOOOO~RO~ I.CDB;I 
POSIBRAG-BO FEPOI-TI 0000-R012.CDB;l POSTBRAG-BO-FEPO1-T10000-R0 13.CDB; I 
P O S ~ ~ R A G ~ B O ~ ~ P O ~ ~ T O ~ ~ ~ ~ ~ R O I ~ . C D B ; ~  POS?BRAG~3O~FEPOl~TO1000~RO 1S.CDB; 1 
POSTBRAG BO-FEFO 1-TO1 000-RO 16.CDB;l POSTBRAG-BO-FEPO I-TO1 000-R0 17.CDB;I 
POST~RAGBO-FEPO 1-TO 1 000-RO I 8.CDB; I POSTBRAG-BO-FEPO I-TO 1000-RO I 9.CDB; 1 
POSTa~G~BO~FEPOl~TO1000~RO2O.CDB;1 POSTJ3~G~B0~FEPOI~T10000~R001 .CDB;l 
POSTBRAG~BO~FEPOl~T10000dR002.CDB;1 POSmRAG-30-FEPO l-T10000-R003.CDB; 1 
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pos~lviG-Bo_~mo 1-TI OO~O~R~O~.CDB;~ POSTBRAG-BO-FEPO ;-TI 0000 ROO5.CDB; I 
POSTBRAG-BO-FEPOI-TI 0000-RO06.CDB; 1 POSTBRAG-30-FEPO 1 TI 0000~~007.~~~; 1 
POSTBRAG-BO-FEPO 1~~~0000~~008.CDB;l POSTElRAGBO-FEFO l~l0000 R009.CDB;l 
P O S T B R A G ~ B O ~ F E ~ I ~ T ~ ~ ~ O O O ~ R O ~  O.CDB; I POSTBRAG-30-FEPO I-TIOOOO~RO I I.CDB; I 
P O S T ~ R A G ~ B O ~ F E P O ~ , T ~ ~ ~ ~ ~ ~ R O  12.CDB;l P0STB~G~30~FEP01~T10000~R0I3.CDB;1 
POSTBRAG-BO-FEPOI-TI 0000~~014.~~~; 1 POSTB~G~BO~FEPOI~Tl0000~RO 1S.CDB; 1 
POSTBRAG-BO-FEPO 1-Tl OOOO-RO 16.CDB; 1 POSTBRAG-BO-FEPO 1-TI 0000-RO 17.CDB; I 
POSTBRAG-BO-FEPO 1-~10000-~01 8.c~B;l POSTBRAG-BO-FEPO 1~T10000~R019.CDB; 1 
POSTBRAG BO-FEPO 1-TI 000OdR020~CDB; 1 POSTBRAG-BO-FEPOS-TOOl OO-ROO 1 .CDB; 1 
P~STBR~G-BO~FEPO~~TOO I 00-~002.c~~; 1 POSTBRAG~BO~FEPO5~TOO~OO~ROO3.CDB; 1 
FOSTBRAG-BO-EPO~~ Go-$oo~;cDB;~ POSTBRAG-BO_FEPOS-TOO 100-ROO5.CDB; 1 
POSTBRAG-BO-FEPO~-TOO~ 00-~006.c~~; I POSTBRAG~BO~FEPOS~TOO100~ROO7.CDB; 1 
POSTB~G~BO-FEPO~-TOO 100-~008.c~~; 1 POSTBRAG_BO-FEP055TO0 100-RO09.CDB;I 
POSTE3RAG BO-FEPO5-TOO 100-R0 1 0.CDB;l POSTBRAG-BO_FEP05-TO0 100-RO 1 1.CDB; 1 
POS~BRAGBO FEP05~TOOlOO~R012.CDB; 1 POSTBRAG~BO~FEPO5~TO0100~RO 13:CDB;l 
P~STBRAG>>EPO~-TOO 100-RO 1 4 . c ~ ~  POSTBRAG-BO_fEPO5-TOO 100-RO 15.CDB; 1 
P ~ ~ T B R A G ~ B ~ ~ ~ P O ~ ~ T O O ~ O O ~ R O  ~~.CDB;I POSTBRAG-BO-FEPO5-TO0 100-RO 17.CDB; I 
P~~TBRAG-BO~EPO~-TOO 100~~01,8.~DB; 1 . POSTBRAG-BO-FEPOS-TOO I 00-RO 19.CDB; 1 
POSIBRAG 30-FEP05-TO0 100-R020.CDB; I POS~RAG~BO~FEP05~TO05000RO0 1 .CDB; I 
P O S T B R A G ~ ~ O ~ F E P O ~ ~ T O O ~ ~ ~ ~ R O O ~ . C D B ; ~  POSTBRAG~BO_FEPO5~TO0500~ROO3.CDB;t 
P~STBRAG~BO~FEPO~~TOO~OO~ROO~.CDB; 1 POS~RAG~BO~FEPO5~TO0500~ROO5.CDB; I 
POSTBUG BO FEP05-~T00500~R006.CDB;l POSTBRAG~BO~~POS~TO0500~R007.CD3;1 
P ~ S ~ R ~ G ~ B O ~ F E P O ~ > ( ? O ~ O O ~ R O O  8.c~~; 1 POS7BRAG~BO~~PO5~TOO5OO~ROO9.CDB; I 
P~~~RAG-BO-FEPO~-TOO~OO-RO 1O.CDB; 1 POSTBRAG~3O~FEPO5~TO0500~RO 1 I .CDB; I 
PoSmRAG-BO-EPOS-T00500-RO 12.CDB;I P O S ~ ~ G ~ B 0 ~ F E P 0 5 ~ T O 0 5 0 0 0 R 0  13.CDB; I 
POSnRAG BO-FEPO5-TOO500-RO 14.CDB;l POSTBRAG~BO~FEPOS~TO05000R0155CDB;1 
P ~ S ~ R A G ~ B O ~ F E P O ~ ~ T O O ~ O O ~ R O ~ ~ . C D B ; ~  POSTEF1AG~~BO~FEP055TO050CCR017.CDB; I 
P O ~ ~ R A G ~ B O ~ F E F O ~ ~ T O O ~ ~ ~ ~ R O !  8.CDB; 1 POSTBRAG-3 0-FEPO5-TO0500-RO 19.CDB; t 
POS~BRAG-BO-FEPO~-T~~~O@-RO~O.CDB; 1 - POSTBRAG-BO-FEPO5-TO 1 000-ROO 1 .CDB; 1 
POSTBRAG BO-FEPOS-TO 1000-R002.CDB; 1 POSTERAG-BO-FEPOS-TO 1000-R003.CDB; 1 
P O S T B R A G ~ O ~ ~ P O ~ T ~ ~ ~ ~ ~ ~ R O ~ ~ . C D E ; ~  POSTBRAG~EO~FEPO5~TO1000~R005.CDB;1 
PQSTBRAG BO~FEPO5~TOl000~RO06.CDa;l POSTBRAG-BO-FEPOS-TO 1000-R007.CDB;l 
POSTBRAG-l30 FEPO5-TO 1000-RO08.CDB;l POSTBRAG-BO-FEPO5-TO 1000-R009.CDB; I 
POSTBRA~~OIFEPO~-TO 1000 RO 1 O.CDB;l POSTBRAG-BO-EPOS-TO I 000-RO 1 I .CDB; I 
P~STBRAG-BO-FEPO~-TO ~OOOIRO ~~.CDB;I POSTBRAG_BO~FEPO5~TOl000~RO 13.CDB;l 
POS~RAG-BO-FEP05-TO 1000-R0 14.CDB;l POSTBRAG-BO-FEf 05-TO 1000-RO 15.CDB; 1 ' 
POSTB~G~30~FEP05~T010000ROl 6.CDB;I POSTBRAG~BO~FEPOSfT01000~RO~7.CDB;I 
POSTBRAG-30-FEPOS-TO IOOO-RO 18.CDB;I POSTBWIG~3O~FEPO5~TO1000~RO 19.CDB; 1 - 
POSTBRAG 30-FEPO5-TO 1000-R020.CDB; 1 POSTBRAG-BO-EPOS-TI 0000-ROO 1 .CDB; 1 
POSTBUG-BO FEPO5-TIOOOO-RO02.CDB; 1 POSTBRAG~BO~FEPO5~T10000~R003.CDB; 1 
P O S ~ R A G ~ ~ O ~ F E P O ~ ~ T ~ ~ ~ ~ ~ ~ R O ~ ~ . C D B ; ~  POSTBRAG~BO~FEPOS~TI0000~ROO5.CDB;1 
POSTBRAG BO FEP05~T10000~R006.CDB;1 POSTBRAG~BO~FEPO5~TI0000~ROO7.CDB;1 
P O S T B R A G ~ B O ~ F E P O ~ ~ T ~ ~ ~ ~ ~ ~ R ~ ~ ~ . C D B ; ~  POSTBRAG~BO~FEPO5~Tl0000~R009.CDB;1 
POSTBRAG~BO~FEPO~~TIOOOO~RO 1 O.CDB; I POSTBRAG-BO-FEPOS-TI 0000-RO I I .CDB; 1 
POSTBRAG-BO-FEPOS-TI 0000-RO 12.CDB; I POSTBRAG~BO~FEPOS~TIOOOOORO 13.CDB; 1 
P ~ S ~ B ~ G ~ B O ~ F E P O ~ ~ T ~ O ~ ~ ~ ~ R O  I~.CDB;I POSTBRAG-BO-FEPO5-TI 0000-RO 15.CDB; 1 

w- b 
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.er, r:. : : *.. .--\ . , . tg::: 
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&., ' ' POSTBRAG BO FEPOS-TI 0000-RO 16.CDB; 1 POSTBRAG-BO-FEPO5-Tl 0000-R0 17,CDB; 1 
POSIBRAG-BO-FEPO~~TI OOOO-RO 1 KCDB: 1 POS7BRAG-B~-FEP05-TlOOOO R0 1 9.CDB; 1 @ POSTE~RAG-BO-FEPO~-T~ 0000~~020.~~~; 1 POSTBRAG~B~-FEPO~-TOO 1 00-ROO 1 .CDB; I 
POSTBRAG-BO-EPO~-TOO ~OO-ROO~.CDB; 1 POSTBRAG-BO_FEPQ~-TOO 100I~003 .CDB; 1 

. ' POSTBRAG~BO-FEPO~-TOO 1 OO-ROO~.CDB; 1 POSTBRAG-BO-FEPOT-TOO 100-R005.CDB ; 1 
+ POSTBRA~BO~FEPO~-TOO ~OO-ROO~.CDB; 1 POSTBMG-BO-FEP07-TO0 I 00-R007.CDB; 1 
P O ~ T B R A G ~ B O ~ F E P O ~ ~ T O ~ ~ ~ ~ ~ R O O ~ ~ C D B ; ~  POSTBRAG-BO-FEP07~TOO100-R009,CDB;1 
POSTBRAG BO~FEP07~TO0100~R01O.CDB;1 POST3RAG-BO-EPO7-TOO 100-R011.CDB;I 
POSTBRAGIBO-FEPO~-TOO 100-RO 12.c~~; 1 'POSTBRAG-BO-FEP07-TOO 1 00-RO'I 3.CDB; I * 

PO$TsRAG-BO-FEP07-TOO 100-RO 14.CDB; I POSTBUG-BO-FEP07-TOO 100-RO 15.CDB; 1 
POSTBRAG-B0-FEP07T00 100-RO 16.CDB;l POSTBlUG-BO-FEP073T00 1 00-RO 17.CDB; 1 
POSlBRAGdBO~FEP07~TO01000R0 II.CDB;I POSlBR4G-BO-FEP070TO01 00_R019.CDB;1 

. Q;'.:. , 
(.. .. POSTBRAG-BO-FEP07-TO0 100-R020.CDB; 1 POSTBRAG~B0~FEP07~TO05000RO0 1 .CDB; 1 
@ %.. POSTB RAG~BO~FEP07~T00500~R002.CDB; 1 POSTBRAG~BO~FEP07~TO05OO~RO03 .CDB ; I 
jfj . , ,. . POSTBRAG~BO~FEP07~T005004R004.CDB; I POSTBRAG-30-FEP07-TO05OO-ROOS.CDB; 1 
&I IO~.,, 1. * POSTB~G~BO~FEP07~T0050O~RO06.CDB; I POSTBRAG-BO-FEf 07~TO05000RO07,CDB; 1 - 
:>-* . . 
a:... .. POSTBRAG~BO~FEP07~T00500~R008.CDB~ 1 POSTBRAG~BO~F??P07~TO05OO~ROO9.CDB; I 
@!:: -. - - . - POSTBRAG~BO~FEP077TO05000R0 1 0.CDB; 1 POSTBRAG~BO~EP07dTO0500~R0 1 I .CDB ; I 
.:- 
; - ... 

POSTBrrCIG-BQ-FEPO7-T00500-RO 12.CDB; I POST13RAG_BO-FEP07~TOO5OO~RO 13.CDB; I 
(. - POSlBRAG~~O~FEPO7~TOO5OO~RO 1 CCDB; 1 POS~RAG-B0-FEP077TO05000R0 I5.CDB; I ,': 1 

e: c::.~ 
POSTBRAG BO-FEf 07-T00500-RO 1dCDB; I POSTBRAG-BO-FEP07-TO05000R0 I 7.CDB; I 

*...-. . P ~ S ~ B ~ ~ G ~ B O ~ F E ? O ~ ~ T O ~ ~ O O ~ R O  1 8.CDB; 1 POS~WG~BO_FEP07~TO05000PP0 I 9.CDB; I 
. ~ O ~ T B R A G ~ B O ~ F E P O ~ ~ T O ~ ~ ~ ~ ~ R O ~ O . C D B ; ~  POSTBRA~BO~FEP07JT010000RO0 I .CDB; 1 
POST3RAG-30-FEP07T0 1 000-R002.CDB; 1 POSTBR4G-BO-FEP07-TO 1000-ROO3 .CDB; I 

. . POST3~G-BO-FEP07-TO 1000-RO04.CDB; 1 POST3RAG-BO-FEP07-TO 1000-R005.CDB; I 
, . POSTElRAG-BO_FEPOl-TO 1000-RO066CD3; 1 POST3 RAGdBO-FEP07_T0 I 000-R007,CDB; 1 

POSTB RAG-BOdFEF07TO! GOO-R008.CDB; 1 POSmRAG-B~FEPOl-TU 1000-R009.CDB; 1 
POSTBRAG-BO-~~~073 1 000-RO I 0-CDB;~ POSTBRAG-30-FEPOT-TO 1000-R0 1 1 .CDB; I 
POSTBUG-BO-FEPO7-TO 1000-RO I2.CDB; I - POSTBRAG-BO-FEP07-TO 1000-R0 13.CDB; I 

. , POSTBRAG I30 FEP07 TO1000 RO I4.CDB;I POSTBRAG-BO-FEP07-TO1000-RO I5.CDB;I 
POSTBRAG-EO-FEPO~-TO 1 0 0 0 ~ 0  1 6 . ~ ~ 3 ;  I POSTBRAG-BO-FEPO7-TO 1000-R0 17.CDB; 1 

. .POSTBRAG-BOIFEPO~~TO 1 000-~018.cDB; I POSTBRAG-30-FEP07-TO 1000-R0 19.CDB; I 
POSTBRAG~BO-FEPO~-TO ~OOO-RO~O.CDB; 1 POSTBRAG-BO-FEP07-TI 0000-ROO 1 .CDB; I 

. - POSTBR4G-BO-FEPO7-TI 0000-R002.CDB;f POSTBRAG-30-FEP07-T1 OOOOOR0O3.CDB; 1 
POSTBRAG-BO-FEP07-TI 0000-ROM.CDB;I POSTBRAG-330-FEP07-TI 0000-R00S.CDB; 1 
POSTERAG-BO-FEPO7-Tl 0000-ROO6.CDB; I POSTBRAG-30-FEPOY-TI 0000-R007.CDB; I 
POSTBRAG~BO~FEP07~T30000~R008.CDB;~ P O S T B R A G ~ ~ ~ ~ E P ~ ~ _ T I O ~ ~ ~ ~ R ~ ~ ~ . C D B ; ~  
POSTBRAG~BO~FEPO7~Tl0000~R0 10.CDB; 1 POSTBRAG-30-FEPO7-TI 0000-RO 1 1 .CDB; 1 

' POSIBRAG-BO-EPO7-T 0000-R0 12.CDB; 1 POSTBRAG-BO-FEP07-TI 0000-RO I3.CDB; I 
' POSTBRAG BO FEP07 TI 0000-R0 14.CDB;l POSTBIIAG-30-FEP07-T10000-RO 15.CDB;l 
POSTBRAG-BOFEPO~~TI 0000-RO I 6 .c~~; I POSTBRAG-BO-FEPOT-TI 0000-RO I7.CDB; 1 

- P O S ~ R A G ~ B O ~ F E P O ~ ~ T ~ ~ ~ ~ ~ ~ R O ~ ~ . C D B ; I  POSTSRAG~BO~FEP07~Tl0000~RO 19.CDE;l 
POSTBRAG-BO-FEP07-TI 0000-R020.CDB; 1 POSmRAG-RAD.COM;I 
POST-ALG-VARS.W;5 4 

. . 
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ALGE3RA.MP;I BASE.DIR;I 3L.OW.DIR;l BPANEL-EX£; I 
CCDFPLOT*COM;4 CCDFPLOT.COM,3 CCDFPLOT.COM;Z CCDFPLOT.CQM; 1 
CCDFPLOT-OUT; 1 CCDFPLOT.PST;4 CCDFPLOT.PST3 CCDWLOT.PSTJ 
CCDFPLOT.PST; I CCDFPLOT_EO.TNP;I CCDFPLOT-EO.DR7 CCDFPLOT-EO.MP;6 
CCDFPLOT-EO.MP;S ' CCDFPLOT-EO.W;4 CCDFPLOT-EO.m3 CCDFPLOT EO.W;2 
CCDFFLQT-E0.W: I CCDFPLOT-E 1 =INP;7 CCDFPLOT-El .Mi6 CCDFPLOT-EI . M P ; ~  
CCDFPLOT-El .INP;4 CCDFPLOT-E I .W;3 CCDFPLOT-E I .W;2 CCDFPLOT-E 1 .N, I 
CCDFPLOT-E I D . m 8  CCDFPLOT-ElD.INP3 CCDFPLOT-E 1 D.MP;L CCDFPLOT E 1 D.WP;5 
CCDFPLOT-E I D.MP;4 CCDFPLOT-E 1 D.m3 CCDFPLOT-E 1 D . W J  CCDFPLOT~EI l3.1~;  I 
CCDFPLOT-MBC.COM; 1 CCDFPLOT_MBEO.W;B CCDFPLOT-MEEO.M;7 

CCDFPLOT-WEO.W;2 . 
CCDF?tOT_MBEO.MP; 1 CCDFFLOT-MBEOC.W;7 

- 
CCDFPLOT-MBEOC.ll4RE . CCDFPLOT-MBE 1 .W;8 CCDFPLOT_MBEl .INP;7 
CCDFPLOT M3E 1 .INP;6 CCDFFLOT-ME1 .W;5 CCDFPLOT-MEE 1 . N ; 4  

,A G A 
SWC$I.~.~.~:PA:?~~:TSK: Dm. DR3, DR6, DR7. and 56 
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Directory F2:IFEP.GARNER.BLOWJ . - a CCDFPL0T.COM.J CCDFPLOT.COM;I CCDFPLOTTPST;6 CCDFPI..OT.PST;S 
CCDFPLOT,PST;4 CCDFPLOT.PST3 CCDFPLOT-PSTJ CCDFPLOT.PST; 1 

i. CCDFPLOT-R.COM92 CCDFPLOT-KCOM; 1 CCDFPLOT-T0OIOO.W; 1 
CCDFPLOT-T00500.MP91 CCDFPLOT-TO 1000.MP, f 
CCDFPLOT-TI 0000.~~; 1 CCDFPLOT T10000RINP93 
CCDFPLOT-TI OOOORMP;~ CCDFPLOT-TI OOOORINP; I 
PANEL 1 .DIR; I PANELS.DIR; 1 PANEL7.DIR; 1 PL0T.B 1 ; 1 

g. PLOT.B3;1 PLOT.B4; 1 . 
ti" .- ' PLOT.BZ;I , 

. . 
0 . .  . - E.' -, 

r :  
i ' ' ~irect04 F2:[FEP.GARNERBLOW.PANELl] 
i 

. . .'%.,*LZ f.. . .. .. ,. d.r;lir*:.wr. :.- . . .. . 

BATCWL.COM;3 BATCHALL.COM;2 BATCHAU.COM, 1 BATCH-3LOW.COM; I 
BATCH BLOW-A.COM;l CCDF.DIR; 1 PANEL-TOO 100-SOO-S-ROO 1 .CDB;2 , 
P A N E ~ O O  I 00-SOO-S-~001 .DBG; I PANEL-TOO1 OO-SOO-S-R002.CDB;2 
PAN1EL-TO0 100-SOO-S-RO02.DBG; I PANEL-TOO 1 00-SOO-SSR003.CDB.j! 
PANEL-TO01 00-SOO-S-R003DBG; 1 PANEL-TOO 1 00-SOO-SSROOCCDB;2 . . 
PANEL~TOO100~SOO~S~R004.DBG;1 PANEL-TO0 100-SOO-S-R005.CDB;2 
PANTL-TOO 100~SOO~S~R005.DBG;1 PAhTL-TOO I OO-SOO-S-ROOS.CDB;2 

... 
Y '  

PA~L~TOO100~SOO~S~R006.DBG; 1 PANEL-TOO 1 OO-SOO-S-R007.CD3;2 
... PANEL-TOO I OO-SO9-S-RO07.DBG; 1 PNL-TOO 100-SOO-S-ROO8.CDB ;2 

PAhZL~TO0100~SOOZS~RO08.DBG; 1 PAh'EL-TOO 1 00-SOO-SP009.CDB ;2 
PAh~L~TOO100~SOO~S~R009.DBG;1 PANEL-TOO 1 00-SOO-S-R0 1 O.CDB;:! 
PANEL-TO01 00-SOO-S-RO 1 ODBG; I * P.4NEL-TO0 1 00-SOO-S-R0 1 1 .CDB ;I 
PANELdTOO 100-SOO-S-R0 1 I DaG; 1 PANEL-TOO ! 00-SOO-S-R0 12.CDB;2 
PANEL-TOO 100-SOO-S-RO 12-DBG; 1 PANELLTOO 1 00-SCO-S-RO I3 .CDB;2 
PAhTL-TO0 1 00-SOO-S-R0 13.DBG; 1 PANEL-TOO 100-SOO-S-RO 14.CDB;:! ' 
PANEL~TOO100~SOOOSSR014.DBG;1 PANEL-TOO 100-SOO_S-RO15.CDB;1 
PANEL~TOO100~SOO~S~R01S,DBG; I PAEL-TOO 100-SOO-S-RO I 6.CDB;2 
PANEL-TOO 100-SOO-S-ROl6.DBG; I PANEL-TOO 100-SOO-S-IIO t7.CDB;2 
PANEL-TOO 100~SOO~SSR017.DBG; 1 PANEL-TOO1 00-SOO-S-RO 18.CDBZ 
PANEL-TOO1 00-SOO-S-RO l8.DBG; I PANEL-TOO1 00-SOU-S-RQ 19.CDB;2 
PANEL-TO01 00-SOO-S-R0 19.DBG;l PANEL-TOO 1 OO-SOO-S-R020.CD3;2 . . 
PAh'EL-TOO 100-SOO-S-R020.DBG; I PA~L~TO0500~SDO~SSROOI .CDB;2 
PANEL~TOO5OO~SOO~S~ROO 1 .DBG; 1 PAh'EL-TO0500-SOO-S_R002.CDB;2 
PAh'EL~TO0500~SOO~SSRO02.DBG; I PA~L~TOO5OO~SOO~S~ROO3.CDB;2 
PANEL~TOO5OO~SoO~S~RO03.DBG; 1 P.4~L~TOO5OO~SOO~S~RO04.CD5;2 
PANEL~TQO5OO~SOO~S~ROO4.DBG; 1 PANEL-T00500~SOO~S~ROO5,CDB;2 
PANEL~TOO5OO~SOO~S~ROO5.DBG;I PANEL-TO050O-SOO-S-ROOdCD3;2 
PANEL~TOO5OO~SOO~S~RO06.DBG;I PANEL~TOO5OO~SOO~S~RO07.CDB;2 
PAhTL~TO0500~SOO~SSRO07.DBG; 1 PANEL~TOO5OO~SOO~S~ROO KCDB;:! 
PANEL~TOO5OO~SOO~S~ROO8.DBG;1 PANEL~TOO5OO~SOO~S~ROO9.CDB;2 
PANEL~TOO5OO~SOO~S~RO09.DBG; 1 PA?4EL-TOO5OO-SOO-S-RO 1 O.CDB;? 
PAh~L~TO0500~SOO~SSR0 1 O.DBG; I PANEL-TO0500-SOO-S-RO I I .CDB;2 
PANEL-TOO500-SOO-S-RO 1 1.DBG; I PANEL-TOO500-SOO-S-RO I ?.CDB;2 
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PA?EL_T00500-SDO-S-RO 12,DBG; 1 
PANEL_To05QO-SOO-S-R0 13.DBG; 1 a P,4bEL-TOO5OO-SO~S-RO i4.DBG; 1 
PANEL-T00500-SOO-S-RO 1 5.DBG; 1 
PANEt~TO~5OO~SOO~S~RO 16.DBG; 1 
PANEL-TOO5 00-SOO-S-RO 17.DBG; 1 
PANEL T00500-SOO-S_R0 1 &.DBG; I 
~ ~ m ~ ~ ~ o o s o o ~ s o o ~ s ~ ~ o  I ~ .DBG ;I 
PAmL-T00500-SOQ-S-RO20.PBG; 1 

'. * P A ~ L - T O  I 000-SOO-S-ROO I .DBG;~ 
PANEL-TO 1 000-SOO-S-RO02.DBG;1 
PANEL-TO i 000-SOO-S-RO03.DBG;I 
PANEL-rn 1000-SOO-S-R004.DBG; 1 
PANEL-TO 1 000-SOO_S_ROO5.DBG; 1 
PANEL-TO 1 000-SBO-S-RO06.DBG; 1 
PANEL-TO 1 000-SOO-S-RO07.DBG; I 
PANEL-TO 1000-SOD-S-R008,DBG; 1 
PAEL-TO 1000-SOO-S-RO09.DBG; 1 
PANEL-TO I 000-SOO-S-R0 1 0.DBG; 1 
PANEL-TO! 000-SOO-S-RO I 1 .DBG; 1 
PA~TO1000~SOOOSSRO~2.DBG;l 
P A N E t ~ T ~ ~ O O O ~ S O ~ R 0 1 3 . 1 3 3 G ; 1  
PANEL-TO l000-$00-5-RO 14-DBG; 1 
PANEL-TO 1000-SOO-S-RO I5.DBG; I 
PAh'EL-TO 1000-SOO-S-RO 16.DBG; 1 
PASTS-TO 1 000_>OO_S_RO I7,DBG; I 
PANEL-TO 1000-SOO-S-RO la.DBG; 1 @ PANEL-TO l O O O - S O ~ - ~  19.DBG; 1 
PAWL-TO 1 000-SOO-S-R020DBG; 1 
P A N K T 1  OOOO~SOO~S~ROO 1.DBG; I 
PANEL-TI 0000-SOO-S-RO02.DBG; 1 
PANEL-TI OOOO-SUOOSSRO033DBG; 1 
PANEL~T10000~50O~S~RO04.D3G; 1 
PANEL-TI OOOO~SOO~SSRO05,DBG; 1 
PANEL-Tl OOOO-SOO-S-RO06.DBG; f 
P A W T l  OOOO-SOO_S-Ro07.DBG; 1 

- PANEL-T1 000OS00~S-R00&.D&G; E 
PANEL-TI 0000-$00-SSR009.DBG; 1 
PANEL-TI OOOO_SOO-S_RO I0,DBG; E 
PANEL-TI 0000-SOD-S-RO 1 1.DBG; 1 
PANEL-TI 0000-SOD-S-RO I2.DBG; I 
PANEL-Tl OOOO-SOO-S-RO 13 ,DBG; 1 
PANEL-Tl OQOO-SOO-S-RO 14.DBG;r 
PANEL-T 1QOOO~SOO~S~RO 15 ,bBG; 1 
PANEL,-TI 0000-500-S-RO 16.DBG; 1 
PANEL-T 1 0000-SOO-S-RO 17.DBG; 1 
PANEL-T 1 0000-SOD-S-RO 1 8.DBG; 1 
PAhEL-TI 0000-500-S-RO 19.DBG;I ' 
PAEL-TI 0000-SOU-S-R020.DBG; 1 

k--..- -n: . . , 
r :"  '.' .- ',. 

r---~-,!&m,. ' w?.. . 
FrYI-.w#- r ,*a l+ T . . .,?, ; s . s  L4. ,-; -= 
- -A ;::"--.,-.' <; *. ,' 

4 i.y.-+:;.-.c+:, ?< .. . --n.:mh~.ca.-'-;. . 
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P A N E L ~ ~ O ~ ~ O ~ S O O ~ S S R O  !3:CDB;2 . . 
P A ~ T O O S O O ~ S O O ~ S ~ R O l 4 . C D B ; 2 ~ .  .. 
PANEL-T00500-SOO-S-RO 1 5,CDB;2 i .+ . 
PANELtT00500-SOOOSSRO I6.CDB;2-' 
PANEL~TO05~O~SOO~S~17.CDB;Z :. . . 
PA~L~TO0500~SOO~SSR0 1 8.CDB;2 - -. 
PANEL-T00500-SOO-S-RO 19.CDt3;2 
PANEL-T(10500 SOO_S_RO20,CDB;2 
PANEL-m 1000300-s-~00 I :CDB;Z +. 
PANEL-TO 1 000-SOO-S-RO02.CDB;2 '.. ' 

PAmL-TO I 0 00-SOO-S-ROO 3 .CD B;2 
PANEL TO I 000-SOO-S-ROM .CDB;2 , 

PANEL~TO~ ~OO-SOO~S-ROO~.CDB;~ 
PANEL-TO 1000-SOO-S-1R006.CD&;2 
PAEL-TO1 OOO-SOO-S-ROO7.CDB;2 
PANEL-TO 1 000-SOO-S-R008.CDB;2 
PANEL-TO1 OOO_SOO-S-RO09.CDB;2 
PANEL-TO1 000-SOO-S-RO 1 O.CDB;~ I.+. 
PANEL-TO IOOO-S00-S-R0 1 1 .CD3;2 
PANEL-TO 1000-SOO-S-RO 12.CDB2 
PANEL-TO 1000-SOO-S-RO 13.CDB;2 
PAh'EttTG1000~SO!2~S~RO!3~~3~:2 
PANEL-TO I 000-$00-5-RO I 5.CDB ;2 
PANEL-TO1 000-SOO-S_RO16.CDB;2 
PANEL-TO 1 000-500-S-RO 1 7.CDBZ 
PANEL-TO l000~SOO~S~RO 1 8.CDB;Z 
PANEL-TO 1 COO-SOO-SSPPO : 9.CDBJ 
P ANEL-TO 1 0 00-SOO-S-R02OOCDB;2 
PANEt_TIOOOO-SOO-S-R00 1 .CDB;2 
P A W T I  0000-SOO-S-R002,CDB;2 
PANEL-TI OOOO-SOO,S-R003.CDB~ 
PANEL_T10000~SOO~S~R004.CDB;2 
PANEL-TIOOOO-SOO-S-R005.CDB;2 
PANEL-TI 0000-SOO-SSR006.CDB;2. 
PANEL-TI 0000-SOO-S-R007.Cf)B;2 
PANEL-TI 0000-SOO-S-R008,CDB;2 
PAUEL-TI000O-SOO~S-RO09.CDB~ 
PANEL-TI 0000_S06-S-RO I O.CDB;2 
PANEL-TI OOOO~SOO~SSRO 1 1 .CDB;2 
PA?4EL~TlOOOO~SOO~S~RO 12.CDB;2 . 
PANEL-TI 0000-SOO-S-RO 13.CDBz 
PANEL-Tl OOOO-SOO-S-RO 14.CDB;Z 
PANEL-TI 0000-SOO-S-RO 15.CDB;2 
P.4NEL-TI 0000-SOO-S-RO 1 6.CDB;2 
PANEL-TI 0000-S00-S-RO 17.CDB;Z 
PANEL-T~OOOO~SOO~S~RO I B.CDB;Z 
PANEL-TI 0000-SOO-S-RO 19,CDB;2 
PANEC-TlO000-SOO-S-RO20.CDB;~ 
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PANEL-TOO 100-SOO-S-RO17.DBG; 1 
PANEL-TOO 100-SOO-S-RO 1 8.DBG; I 
PANEL-TOO 100-SOO-S-RO 1 9.DBG;I 
PANEL-TOO 1 OO-SOO-S_R020.DBG; 1 
PANEL-TOOSOO-SOO-S-Rm I .DBG; 1 

- PANEL~TOO5OO~SOO~S,RO52.DBG~1 
PANEL~TOO5OO~SO~~S~R003 .DEG; I 
PANEL_To0500-SOO-S~R00404DBG; 1 
PA~L_WO500-5OO-S,RoOS.DBG;l 
PANEt~TOO5OO~SOO~S~ROOdDBG; 1 

. PANEL~TO0500~SOQ~S~ROOTTDBG; 1 
PANEL-TOO5OO-SOO-S-RI]O8.DBG; 1 
PA?EL-TOO5 00-SOO-S-ROO9.DBG; I 
PANEL-TOO500-SOO_S-R0 1 O.DBG; I 

w.4- 

PANEL-TO0500_SOO-S-RO 1 1 .DBG;l 
PNL-TOO5OO-SOO-S-RO 12.DBG; 1 

. . , , PAh2LZT00500~SOO~SSR013.DBG; 1 ' .Z, .. . 
- ... . 
+ a ,  PANEL-T00500-SOO-S-RO 14.DBG; 1 
5 .  . -. b*, : PA~L4TOO5OO~S~0~S~ROIS5DBG~ 1 
$2: P A ~ L ~ T Q 0 5 0 0 ~ S O ~ ~ S S R 0  1dDBG; 1 
w: -. 
;-%. . - . ?ANEL-TO050Q-SOOOS~R@177DBG;1 
." -PANTL-To0500_SOO-SSR0 1 8.DBG; 1 

.. . . PANEL_TOO500-500-S-ROl9.DBG; 1 
PA?4EL~TOO5OO~SO~RO2O.DBG;l 
PANEL~TOIOOO~SOO~S~ROOIIDBG;I 
EANEL-TO 1 000-SOO-S-ROO2.DBG; 1 
PANEL-TO lO(iO-Si)O-S-ROO3.DBG;! ' 

.... . . PANEL-TO ? 0100-$00-S-ROOS.DBG; 1 

,.: . PANEL-TO 1000-SOO-S-R006,DBG; 2 
PANEL-TO 1 OOO-SO0-S-Ft007.DBG; 1 

I *  PANEL-TO 1000-SOO-S-ROO8.DBG; i . 
PANES-TO 1000~SOO-S-R009.DBG;l 
PANEL-TO 1000-SOO-S-RO 1 OBBG; 1 
PANEL-TO 1 000-SOO-SSRO 1 I .DBG; 1 
PANEL-TO I 000-$00-S-RO 12.DBCr; 1 

.' : 1 ... PANEL-TO I 000-SOO-S-RQ 13.DBG; 1 :. . . PA~L~TO1000~SOO~SSR0149BG;1 
PANEL-TO I 000_SOO-S-R0 15.DBG; 1 
PANEL-TQlooO_soO-S-RO16.DBG;I 
PANEL-TO 1 OOO_SOQ-S-RO 1 7.DB G; l 
PANEL-TO 1000_SOO-S-RO 18.DBG; 1 

. + .  PANEL-TO1 000-SOO-S-RO 19.DBG;I 
PAhZL-TO 1000-SOO-S-RO20.DBG; 1 
PANEL-TI0000-SOO-S-R00 1.DBG; 1 
PANEL-T t 0000-SOO-S-R002.DBG; 1 
PANEL-TI0000-SOD-S-R003.DBG; f 

PANEL-TOO 100-SOO-S-RO I 8.CDB;2 
PANEL TO0 100-SOO-S-RQ 19.CDB;2 
FANEL~TOO 1 OO-SOO-S-RO~~.CDB;~ 
PAhTL-TO0500-SP0-S-ROO 1 .CDB;2 
PANEL-TOO500-500-S~R002.CDB;2 
PANEL_TO050O-SOO-S-R003 .CDB;2 
P A N E L ~ T ~ O 5 Q O ~ S O ~ R O 0 4  .CDB;2 
PANEL~TO05~O~SO~~SSRO05SCDB;2 .. 
PANEL T00500-SOO-3-RO06.CDB;Z 
P A ~ L ~ O O ~ ~ O - S O O - S ~ R O O ~ . C D B ~  
PANEL-TOO500-SOO-S-RO08.CDB;2 
~ ~ ~ ~ ~ ~ ~ o o s o o ~ s o b ~ s ~ ~ o o 9 . c ~ ~ ; z  
PAXL-T00500-S00-S-RU I O.CDB;2 
PANEL-TOOSOD-SOO-S-RO 1 I.CDB;2 
PANELGTO050~-SO~-S-R0 I2.CDB;2 
PANEL-T00500-SOO~S-RO I3 .CDB;2 
PANEL~TO0500~SOO~SSR0 14.CDB;2 
PANEL_To05QO-SQO-S-R0 15.CDB;Z 
PANEL-TQ0500-SOOdSSRO I &CDB;Z 
PANEL-T00500-SQO-5-RO 17.CDB;2 
PANEL_T00500-SOO-S_RO 1 8.CDB:2 
PAhTL-TOOOO-S00-S-RO 19.CDB;I 
PANEL-T0050O-SOO-S~ROZO.CDB;2. 
PANEL-TO 1000_SOO-S_ROO 1 .CD32 
PANEL-TO I OOG-SOO-S-R002.CDB;2 
PANEL-TO 1000-SOO-S-ROO3 .CDBs 
PANEL-TO 1 OOO-SOO-S-R004.CDB;2 
PANEL-TO 1 OOO-SOO-S-ROOS.CDB;2 
PANELTO 1 OOO~SOO~S~R006,CDB;2 
PANEL? 1000-SOO-S-R007.CDB$ 
FANEL-TO 100O-SOO-S-R008,CDB;2 
PANEL-TO I 000-SOOtSSR009.CD3;2 
FANELLTO 1000-SOO-S-RO 1 O.CDB;2 
PA-TO 1000-SOO,S-R0 1 1 .CDB$ 
PANEL-TO 1 000-SOO-S-RO f 2.CDB;2 
P.4W-L-TO 1000-SOO-S-R013.CDB;3. 
PANEL-TO 1000-SOO-S-RO I4 .CDB;I 
PANEL-TO 1000-SOO-S-R0 15,CDB;Z 
PANEL-TO 1000-SOO-S-RO 1 6.CDBg 
PANEL-TO 1000-SOO-S-R0 17.CDB;2 
PANEL-TO1 000-SOO-S-RO 1 8.CDB;2 
PAhXL-TO 1000-SOO-S-RQ 19.CDBz 
PANEL-TO 1 OO~~SOO~S~RO2O.CDB;2 
PAhTEL-T 1 0000-SOO-S-ROO 1 .CDB;1 
PANEL-TI 0000-SOO-S-R002.CDB;2 
PANEL-Ti OO0O~SOO~S~ROO3 . C D W  
P.434EL-T 1 0000-SOO-S-ROO4 .CDB;2 
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. PANEL-Tl OOOO~SOO~S~ROO4.DBG; 1 
PANEL-T f 0000-SQ0-S-RO05BBG; I 

i PANEL-TI 0000-SOO-S_R006.DBG; 1 r 5 f ANEL-T 1 0000-SOO-S-RO07.DBG; 1 
PANEL-TI OOOO~SOO~S~R0OB.DBG; 1 

i. . 
I; PANEL-Tl OOOO,SOO~S~RO09.DBG; 1 
i PANEL TI 0000-SOO-S-Rtll O.DBG; I 
+. P A N E L ~ T ~ ~ ~ ~ ~ _ ~ ~ Q ~ S ~ R O  1 I .DBG;I k, ' PANEL-TlOO5O,SOO,S-RO I2.DBG: 1 

7' . . PA~L-~lOO~O~SOO~S-RD13.DBG;I , 

F: PANEL TI 0000-SOD-S-R0 14.DBG; 1 
 PANEL^^ o o o o ~ s o o ~ ~ ~ ~ o  ~S.DBG; I 
PANEL T10000-SOD-S-RO 16.DBG; 1 
 PANEL^^ 0000-SOO-S-R017.DBG;1 
PANEL_Tt 0000-SOO-S-R018,DBG; 1 
PANEL-TI 0000-500-S-k0 I9.DBG; I - , PANEL-TI 0000-SOO-S-R020.DBG; 1 

PANEL-Tl ~OOO~SOO~S~ROO5.CDB;2 
PANEL-T1000O_SOO-S-ROOdCDB;2 
PANELTI 6000~SOO~S_R007,CBB;2 
PANEL-T1000O-SOO-S-R008.CDB;2 
PANEL TI 000O-SOO-S_RO09.CDB;2 
PANEL~TI 0000-SOO-S-RO 1 O.CDB;~ 
PANEL~T~~OOO~SOO~S~RO 1 1 .CDB;2 
PANEL-TI 0000-SOO-S-ROIZ.CDB;2 
PANEL-TI 0000-SOO-S-RO 13 .CDB;2 
PANEL-TI 0000-SOO-S-RO 14.CDB;l 
PANEL-T 10000-SOO-S-RQ 15,CDB;2 
PANEL-TIOOOO-SOO-S-RO 16.CDB;2 
PANEL-TI 0000-SOO-S-RO I7.CDB;2 
PANEL-Tl0000-$00-S-RO I 8.CDBg 
PAEL-TlOOOO-$00-SSR019.CDB;2 
PANEL-T1000O-SOO-S-R020.CDB;2 
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Section 1- PLATFORM 

The FEP screening calculatibns were performed on a Digital Equipment Corporation (DEC) ALPHA 
2 10014 (named Beatle), which is a member machine of the WrPP ALPHA Cluster. The operating system is 
Open VMS Version 1.5. 
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Section J - PLAN OF WORK 

This document describes the process for canducting sidebar calculations. This work was planned, 
conducted, and documented in a d m c e  with the FEP Management Plan title - 'Fear&, Euents, and 
Psoce~sar (FEW Screening: Ana&s& Plan, Vmsion 5-2,for Hare I FESs.' 
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Section K - CERTI FICATION AND TRAINING 

The analysis team was identical on each FEP issue. The following individuals were reponsible for 
perfmnbg analyses: 
J. Bean, J. Gama. M. Lord, R. ~a&%non (had). D. McArthur, A. Shinta, I. Schreiber and P. Vaughn 

The technical reviewers were identical for each FEP: 
Reviewer 1 : Me1 G. Marietta (682 1)  
Reviewer 2: 
Reviewer 3: 

Copies of certification of personnel qusiifications for the above staff are on file in the SWCF. All staff were 
trained on QAPs. 
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Section t - CORRESPONDENC: E 

None 

May 9,1996 
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Section - ~ R 1 m c A  TIOIVS AND ASSESSMENTS 

TWO surveillance were ccmheted: one December 1 3- 14.1995 (S-96-04} md another held on April 30 and 
My 1,1996 (S-96-32). 
Surveillance S-96-04 found 
Sumeillance 5-96-04 found 

The attached signature pages at the front of this document indicate the technical and lead staff signatures and 
dates &review for completeness and accuracy. - 
Management, technical. edito~al, and QA reviews of this records package were performed and comments were 
addressed to complete the records package as indicated by the signatures on the attached pages st the h n t  of 
this document. 
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DIE-2: CAPIUARY ACTION ( W I C a G )  
Planning Memo of Record 

DATR June 12,1995 

TO: D. R Andcrsoa 

FROM: P. Vaughn 

SUBJECT: FEQ Screening Issue DR-2 

STATEMENT OF SCREENNG ISSUE - 
/ 

Wicking is the ability of a material to cany a fluid by eapi l lq action above the level it would normally 
seek in response to gravity. Since the present gas generation model d&es drastically different rates 
depending upon whether the waste is in direct contact with liquid or surrounded by water vapor, the physical 
extent of these regions of contact could be important. Present assumptions are that capillaty action in 
lcelIuIosics is not likely to be important because it appIies to only a mall pwliw of the waste, which aside from 
its containers is not Ikely to contain much metal. Similarly, a capillarity in metal waste is also not likely 
h u e  the sizes of the metal waste fragments are much larger than the 'pore' site needed to d 
capillarity. While 'pore' size of the shdges is probably small enough for capillary forces to be important, aside 
h m  the containers, the sludge is assumed to contain no k e  m t e r  because liquid sorbing materials such as dry 
podand cement are intentionally added to the sludge. Finally, while capilIarity in the bacW is possible, it 
would be importaat only in regard to backfi1l that is in direct contact with metal (note there is no bsck51t in the 
current repository design). 

While repramtation of wicking is implied by the use of two-phase Darcy flow, this physical process has 
been considered h the past to represent a level of detail that is beyond the available data for defrning the effect 
of capillmity in past caleulatiok Neverthetess. fhe effect of capillary action on gas generation and their 
importance on releleases to tbe environment are at present unknown and need evaluation. 

APPROACH 

CdcuIaZion Design 

A two-phased computational p d u r e  is proposed. Tbe fust phase is intended to be a "shake-out' phase 
designed to raise d d e n c e  that I )  capillary action i s  implemented properly, 2)  that no numerical instabilities 
emu, and 3) that non-physical behavior is absent Some preliminary sensitivity analgis and meening may 
occur during the 5rd phase. All other FEP conceptual models will be disabled with the exception d repository 
dip. The evaluation will cam the parameter uncertainty space resulting jiom aht in  hypercube sampling 
(LHS) of20 realizations for the El, ElIE2. and Undisturbed scenarios. 

The secwd phase is intended to be the sensitivity analysis wed as a basis fw possible screening, assuming 
that screening has not b m  previously justified as a m 1 t  ofthe phase one analysis. The relative importance of 
capillq action will be evaluated simultaneously with other FEP_issues (including repository dip) to 
hc~porate tbe possible influence of synergism on the sensitivity analysis, which is absent in the 'ceritus 
paribus' study of phase one. The phase two analysis will use results generated ern a large LHS that includes 
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Ihe uncertainties of multiple FEP issues. as well as parameter uncertainty. The El. EliE2. and Undisturbed 
sceneries will be evaluated. 
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DM: DYNAMIC CLOSURF, OF THE NORTH END AND HALLWAYS 
Sla~ning Memo of Record 

DATE: June 12,1995 

TO: D. R Anderson 

FROM: P. Vaughn 

SUBJECS: FEP Scmaing Issue DR-3 

STATEMENT OF SCREEMNG ISSUE - 
Jn past .calculations, ~e dynamic effect of halite ereq, and room consolidation on room porosity was only 

mdeled in the waste disposal regions. Both permeability and porosity were held constant w i k  the 
experinenla1 regions and the hallways, as described below. Formal evaluation of these assumptions and lheu 
implications has not been made. 

0th- pottioris of the repasitmy such as the experimmtal region in the north end and the hallways were 
modeted a s d g  frxed (invariant with time) properties. In these region the permeability was held at a fixed 
high value representative of neariy unmolidated material or modestly mmlidated. The porosity in lhese 
regions was maintained at relatively low values associated with highly consolidated material. It was assumed 
that this combination of low porosity and high penmeability would c o m a t i v e l y  overestimate flow through 
these regions and minimjze ihe capacity ofthis-material to store fluids, thereby providing a c o m a t i v e  worst- 
case &ha te  of releases to the environment 

Dynamic closure ofthe north-end and hallways reflects additional redism; it has now been included into 
tbe Perfmance Assessment model for brine and gas flow (BMGFLO). and the sensitivity of repository 
behavior to these dynamics can be evaluated, 

APPROACH 
Caieulation Design 

A two-phased tomputational +ure is proposed. The first phase is intended to be a 'shake-out~hasc 
designed to raise codsdence that I )  dynamic closure of the north end and hallways is impIementd properly. 2)  
that no numerical instabilities o m ,  and 35 that non-physical behavior is absent Some preliminary sensitivity _ analysis and scteening may occur during the fm phase. All other E P  conceptual models will be disabled 
uith the exception of repository dip. The evaluation will cover the parameter uncertainty space resulting fiom 
a Latin hypercube sampling W S )  of20 realizations for the El. E 1 E2, and Undisturbed scenarios. 

The seeand phase will be the sensitiviy analysis used as a basis for possible scmmhg, muming that 
weening has not been previously justified as a result of the phase one analysis. The relative importance of the 
dynamic c l o m  of the n d  end md haElways d l  be evaluated sirmltaneously with other FEP issues 
(hcluding repository dip) to incorporate the possible influence of syner@sm on the sensitivity malysis, which 
is absent in the 'cerftllg paribus' study of the first phase. The phase hyo analysis wilI use resu1ts generated 
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h a large LHS that includa the uncatsinries of multiple FEP issues, as well as parameter uncertainty. The 
El, Elm. and Undisturbd m a r i a s  will be evaluatd. 
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DR-6: BRlNE PUDDLING IN THE REPOSITORY 
Planning Memo of Recurd 

DATR June 12,1995 

TO: D, R Anderson 

FROM: P. Vaughn 

S W U E C R  FEP Screening Issue DR-6 

STATEMENT OF SCREENIZYG ISSUE 

The flow mode! within a disposal mm, end within the repositq as a whole, determirres how fast fluids 
flow within and out of the waste. The present (md accepted) model is based on the assumption of two-phase 
Darcy flow. Fluid flow modeling within s disposal room has three important considwations: 1)  fluid 
distribution in the waste and flow wilhm the room and repository, 2) fluid flow to and from the Salado 

.Formation, and 33 flow up a human intrusion borehole. The fm aspect may affect the rate and amount of gas 
generation. The second and h r d  aspects may affect how much brine remains in the room, how much brine 
leaves the. room, and the potential radionuclide release to the enviroment. For example, when the repository 
pressare is d e i e n t  to drive gas out of the room, it may drive out brine as well, altering h e  total amount of 
brine available for gas generation. 

The previous modeling of flow within the repository has been based on homogenizing the mom contents 
into large computational volumes. However, heterogeneity of room contents may influence the gas and brine 
behavior in the mom. To address mom heterogeneity issues, an additional pmmeter bes been added to specify 
lbe active h e  flow h d o n .  Above this limit the "normal* descriptions of two-phase flow apply (i.e., either 
the BrooksJCorey or VanGenuchtdarkw mcdels). Below this minimum. the brine is innnobile although it 
may still be consumed during the gas generation reactions. 

J d c a t i o n  for the saturstion limit assumption is based on the presumed heterogeneiv ofthe waste and the 
fact that the repository dips slightly. One of h e  factors that could cause this effect would be gas flow among 
channels or preferential paths in the waste. bypassing entire regions. Isolated regions would exist because (1) 
they would be isolated by low-permeability waste barriers, 2) connectivity with the interbeds o m  only at 
particular lbcations within the repository, or 3) the repository dip itself promotes preferential gas flow in the 
upper regions of the wsste. 

h a u s e  the hetmgeneity of the waste has now been i n w p a t e d  into the Performance Assessment model 
for brine and gas flow (BRAGFLO), the sensitivity of repositmy behavior to brine puddling in the waste 
disposal regions can be evaluated 

APPROACH 

Calculation Design 
A two-phased computational pmdure is proposed The first phase is intended to be a 'shake-out' phase 

designed to rajse confidence that 1)  brine puddling is implemented properly, 2) that no numerical instabilities 
occur, and 3) that non-physical behavior is abswt. Some preliminary sensitivity analysis and screenjng may 
occur in the first phase. All other FEP conceptual models will be disabled with the exception of repositmy dip. 

SWCF-A: 1.1.6.3:PA:QA:TSK:DR2,DR3,DR6,DR7,S6 
.ERRATA SMOR 

N6 

Information Only 

May 9,1996 



The evaluation will cover the parameter u n m i n t y  space resulting from a Latin hypercube sampling (LHS) of 
20 realizations for the El, EI JE2, and Undisturbed scenarios. 

The sewnd phase is, intend4 lo be the sensitivity snalysis used as a basis for possible sc&ng. mslrming 
h a t  meening bas not been previously j ~ e d  as a result of the phase one analysis. The relative importance of 
brine puddling in the waste disposal regions will be evaluated simultaneously with other E P  issues (including 
repositwy dip) to incorporate the possibfe influence of synergism on the sensitivity analysis, which is absent in 
the 'caitus p a r i b '  study of phase one. The phase two analysis will use results generated from a large LHS 
that includes the uncertainties of multiple FEP issues, as well as parameter uncertainty. The El,  EltE2, and 
Undisturbed scenarios will be evaluated. 
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DR-7: PERMEABILITY VARYING WITH POROSrrY IN CLOSURE REGIONS 
Planning Memo of Record 

DATE: June 12,1995 

TO: D. R Andersoa 

FROM: P. Vaughn 

SUBJECX FEP Screening Issue DR-7 - 

STATEMENT OF SCREENING ISSUE - 
In past calculations, the dynamic effects of halite creep and room consolidation on room porosity were only 

modeled in the waste disposal regions. Penneability was held constant in the flow f eld, and both permeability 
and porosity were held constant within the experimental regions and the hallways, as devcribed below. Formal 
evaluation of these assumptions and their implications has not been made. 

During past flow field calculations, the permeability of the waste disposal regions was uniformly fixed at a 
high value so as not to impede flow. The porosity varied dynamically with time and repository pressure. 
Direct refeasts to the d a c e  via cuttings and spallings depend in part on the permeability of the waste at the 
time of intrusion. These direct releases were calculated conditioned on a permeability that was consistent with 
the porosity and degree of consolidation at the time of intrusion. The determination of this permeability was 
done outside of the flow field calculations and was not the same value of permeabdity used to estimate the flow 
fields. 

Other portions of the repository, such as the experimental region in the north end and the hallways, were 
modeled assuming furd (invariant with time) values for both porosity and permeability. In these regions the 
penneabitity was held at a fixed high value representative of nearly unconsolidated or modestly consolidated 
material. The porosity ia these regions was maintained at relatively low values 8sswiate.d with highly co- 
nsolidated rnatkrid, it was assumed that this mbination of low porosity and bigh permeability would 
conservatively overestimate flow through these regions and minimize the capacity of these regions to store 
fluids, thus providing a maximized release to h e  environment 

This dynamic vfuying of permeability with porosity and consolidation in the repository reflects additional 
realism; it has now been included into ihe Performance Assessment model far brine and gas flow (BRAGFLO), 
and the sensitivity of repository behavior to these dynamics can be evaluated. 

APPROACH 

Calculation Design 
- A two-phased mputational procedure is proposed. The first phase is intended to be a 'shake-out' phase 

designed to raise confidence that 1) the dynamics of varying permeability with porosity and ~ ~ l l ~ ~ l i d a t i o n  in the 
repository is implemented properly, 2) that no numerical instabilities occur, and 3) that non-physical behavior 
is absent Some preliminary sensitivity analysis and screening may occur in the first phase. All other FEP 
conceptual models will be disabled with the exception of repository dip.  he evaluation will cover the 
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p m e t e r  u n d t y  space resulting from a Latin hypercube sampling (LHS) of 20 realizations for the El. 
EI/E2, and Undislvbed scenarios. 

The secwa phase is intended to be the sensitivity analysis used as a basis for possible screening. assuming 
that screening has not bten previously jfied as s result of the phase me analysis. The relative importance of 
varyiug the permeability with porosity during repository consolidation will be evaluated simultaneous1y with 
other FEP issues (including repository dip) to incorporate the possible influence of synergism on the sensitivity 
analysis, which is absent ia the 'ceritus paribus' study ofphase one. The phase two analysis will use results 
generated fiom a large W S  that includes the uncatainties of multiple FEP issues, as well as parameter 
uncertainty. The El, E IJE2, and Undishlrbed scenarios will be evaluated. 



sa: D m m c  ALTERATION OF 'SH~S D ~ K I W S ~ O N  ZONE 
Planning Memo of Record 

DATE: June 12, I995 

TO: D. R Andereon 

FROM: M,lard 

SUSJECk FEP Screening Issue S 4  

STATEMENT OF SCREENING ISSUE 
The capability for treating the alteration of formation properties within the disturbed rock zone @RZ) md 

transition m e  can be evaluated. The technique for altering the properties within these regions will use the 
current formation-alteration capability imposed within the marker beds. The parameter values used in the 
f~rmulation describing the formation alteration will dBer between he interbeds and the DRZbnsition zone. 
This is now included in the Performance Assessment model for brine and gas flow (BRAGFLO) and the effect 
on behavior of the DRZ and transition zone alteration can be evaluated. The formation porosiry and 
permeability will be dependent on brine pressure with the effect of increasing porosity and permeability with 
increasing pressure. There will be a dual effect from the formation alterations. With pressure build-up due to 
gas generation and creep closure within the waste, the i n d  porosity within the DRZ and transition zone 
will offer more fluid storage with resulting tower pressures. The increase in formation permeability will 
d a n c e  the flow of fluid away &om the DRZ and transition zone. Parsmeter values are selected that will 
greatly increase permeability while modedy increasing porosity. 

The current scenario is ~onservative in estimating releases to tbe accessible environment The effects 
under consideration may influence (retard) the transport of brine and ~ B S  to the marker beds, to the shaft and to 
my existing borehole. 

APPROACH 
CalcuIation Design 
A two-phad computational pmccdure is propod.  initial computations are hlmded m I )  demonstrate 

tbat the fmat ion  alteratiw is properly impIemented, 2) investigate any numerical problems associated with 
the fornation alteration of h e  DRZ and transition zone, 3) justify the physical reality of the formation 
alterations. Some preIiminq sensitivity analj*sis and screening may occur during She l5rst phase. The mlts 
that include formation alteration will be compared to the results without fmation alteration; all other 
conceptual mdels  will be disabled with the exception of repository dip. 

.- 
The second phase is intended to be the sensitivity analysis used as a basis for possible screening, assuming 

that screening has not beem previously justitid 9s a result of the phase one analysis. In phase two the relative 
importance of fmatiw alteration will be evaluated simultanmIy with other FEP issues. This will be done 

+ to evaluate tbe possible coupling ofthe effect of solution gas to other FEP conceptual models. Tbe phase two 
d y s i s  will use results generated from a large Latin hypercube sampling (LHS) that includes the uncertainties 
of multiple E*EP issues (including repository dip) as well as parameter uncertainty, The El, El lE2 and 
Undisturbed scenarios will be evaluated. 
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on 0 - DEVIATIONS (if a~plicable) of  APPROVED PLANNING 

All calculations undertaken in the scr&g analyses were successfully completed. Deviations h m  the 
analysis plan did not occur. The screening analyses of FEPs DM, DR3, DR6, DR7, and S6 show that each of 
the FEPs have insignificant impact o releases to the accessible environment Therefore. the influence of 
synergism or interactions between multiple FEP issues on the sensitivity analysis will be small. For this reason, 
simulations examining multiple FEP issues were not performed. 
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