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DR-3: DYNAMIC CLOSURE OF THE NORTH-END AND HALLWAYS 
Summary Memo of Record 

From: ' ~.'~aughn, h4 L a d  R MacKinnon 

Subject: FEP Screening issue DR-3 

STATEMENT OF SCREENING DECISION 

FEP Screening issue DR-3 need not be included in fUhrre system-level performance assessment calculations. 

STATEMENT OF SCREENING ISSUE 

This screening effort evaluates the need for including dynamic closure of the northend and halhvays in future 
system-level perfbmance assessment calculations. In past calculations. the dynamic effect of halite creep and room 
~li&~ononmporositywasmode1ed~inthewastedtsposalregions.OtbehpOmonsaftherepositay.such 
as the experimental region in the north end and the hallways, were modeled assuming fixed (mvariant with time) 
properties. In these regions, the pameability was held at a fixed high value repmtative of nearly ttmxmolidated 
mataial a mcdzdy ~ l i & t e d  The porosity in these regions was maintained at relatively low values associated with 
highly consolidated material. It was assumed that this combination of low porosity and high permeability would 
cxmsemativb overestimate flow through these regions and minimize the capacity of this material to store fluids. 

The impact of dynamic closure of the north-awl and hallways m direct releases to the surfax during a drilling 
intrusion into the repository is also considered Direct releases to the stdace may occur during chilling due to cutting 
ad qdlhqp m the chilling fluid and brine circulation hm the repository to the surface in the wellbore. These releases 
are controlled by the prevailing presswe, permeability, and saturatim conditions m the d i i  rn at the time af 
mtmion. The etkd of dynamic c l m  of the northend and hallways on these cunditions may be important a d  needs 
to be evaluated 

APPROACH 

Consolidation of the northend and hallways was implemented in BRAGFLO by relating pressure a d  time to 
pomdy via the ''pot&ty slaface" method ?he pcxosity stdace is a look-up table within BRAGFLO that relates cavity 
closure (void volume) to time and pressure f a  different gas generation histaies. This porosity surhce is calculated 
independently of BRAGFLO by the computer code SANTOS (see Butcher et al. 1991). The potosity . d i ce  for the 
north-end and hallways is different than the one used for consolidation of the disposal room and is based on an empty 
excavation; it is described in detail in a mano h Stone and ArqueUo to Butcher entitled 'Pomity Mace 
Generation for a Disposal Room Withut Crushed Salt Back6ll9and dated 2/2/95. 

A series of BRAGFLO simulatim were performed to detamine if dynamic uxmljdaticm of the nh-end  ad 
hallways has the potential to enhance ataminant migratim to the acoessible environmenL Effects of all otba FEP 
issues were disabled in the simulations. Two basic scenarios were considered in the saeening analysis, undimkd 
perfmarice and disturbed performance. Bdh scenarios included a I .O degree formation dip downward to the south 
Intrusion event El is considered in the cliduhd scenario and axlsists of a borehole that penetrates the repositay and 
prcsmd brine in the underlymg Castile Formation Two variations of intrusion event El are examined, El UpDip 
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and E l  Down-Dip. In the El UpDip event the intded panel regim is located on the updip (north) end of he  
repository, whereas in the El Down-Dip event the intruded panel regicm is located an the down-dip (south) end of the 
repositay. Iksz hvo El events permit evaluaticm of the possiblity of inaeased brine flow into the panel region due to 
higher brine saturations Qwn-dip of the borehole and the potential for subsequent impacts on contaminant migration 
To inmpat.ate the effects of uncertainty in each case (El Up-Dip, E 1 Down-Dip, and mdhdd), a Latin hypercube 
sample size of 20 was used resulting in a total of sixty simulations. To asses the sensitivity of system perf- to 
north-end and hallway consolidation, d t i o n a l  complementary cumulative distribution b t i o n s  (CCDFs) of 
normalized contaminated brine releases to the Culebra via human intrusion and shaft system, as weU as releases to the 
subsurf~~e boumhy of the accessible en-f were conshucted and compared to the c m e p d h g  baseline 
model CCDFs. In the bwline model calculations, the &ats uf all FEP isrmes were disabled These conq>arisorrs 
provide direct i d d o n  about how the inclusion of northend and hallway consolidation may influeme repository 
performance. In addition, perfixmance measures are examined for direct releases during drilling due to cuttings and 
spallings and brine circulation h the repository to the d a c e .  Potential releases to the &ace during didling are 
strongly influenced by three drivers: brine pressllres, brine saturations, and permeability in the waste disposal area 
Spallings, cuttings, and and releases tend to increase with an inczwse in each of these drivers. The exception to this 
trend is that at high brine saturations (a low gas saturations) brine releases tend to deaease because gas vdumes 
become to *all to maintain an appreciable gas drive (gas expansion). 

RESULTS AND DISCUSSION 

CCDFs for releases to the Culebra and lateral land withdrawal bourndray for El UpDip, El  Down-Dip, and 
mclhkd casg are provided in Figm 5 of Appendix 1 in the recoadf package entitled ' W s  Saeening Adysis  for 
FEPs DR2, DR3, DR6. DR7, and S6". EBch figure compares CCDFs of normalized r e l e a ~ ~  predicted by the baseline 
model and normalized releases predicted with north-end and hallway consolidation Note that releases to the Culebra 
via the shaft and inhusion borehole are shown on the left side of the figure whenm lleleass to the lateral Id 
withdrawal boundary are presented on the right side of the figure. In the EOl -Down and EOI -Up cases, the dynamic 
consolidation cwves for releases to the Culebra are very close to the baseline curves for most of their lengths In the 
lmd&dxd case, the dynamjc consolidation CCDF is above the baseline c w e  fm only vay s m d  releases via the shaft 
to the Culebra Hawem, CCDFs for releases to the subsurface boundary of the accessible environment via the marker 
beds show only m i n o r h a  between the dynamic closure and baseline results with the baseline m e  coosistently 

, 

above and to the right of the dynamic closure CCDF. These results can be explained in part by the fact that time- 
varying porosities dthe n o h a d  and hallways exceed the m a t i v e  cavity porcsity (0.075) used in the baseline 
model far most dthe 1 0 0  yrs. This results in greater storage volume capacity and lower qxxitoiy presslae. Lower 
pressures result in a lower driving f m  for release. The time-varying putxities are initially set to 1.0 and chaing the 
colrrse of simulation they gradually deaease. For a short duration (500 to 1000 yrs), starting at a n d  500 yrs, cavity 
pmities drop slightly below 0.075 and then experience a g r d d  ioaease to values well above the value of0.075. 

Perfnmance measures for direct release drrring drilling which include ma>rimum, mean, medium, and mbimum 
values of volurne averaged brine pressures, brine satumtions, porosity, and permeability in the waste region for 
u r x h h t d  anditions at 100,1000, and 10000 yam, are g i m  m Table 4 of Appendix 1. Canparison of tbese table 
values with the baseline values given in Table 2 indicate that brine pressures tend to be higher m tbe baseline case. 
Also, the diffaences m brine satmations between the baseline and clasure model are insignificant, except w i l y  the 
maximum medium, and mean brine satmation at 100 yeam At tbese low sahdons, however, the brine is relatively 
immobile and releases to the ititding w e b  will be small, both m the baselioe aod dynamic closure cases 'Ibis 
rmdition is ibdm c x q a d d  by tbe fad that, besides pressures being less than the bmline case, tbe brine presnrres 
are well below hydrastatic presswe in the wellbore (approximately 7.8 MPa). Pressures must exceed hydmshtic 
pressure before direct releases up the borehole during drilling can oaw (based cm a hydmtatic column of drilling 
mud). In summary, dynamic closure of the north-end and hallways has a negligible effect on waste rcan cooditians 
relevant to releases during a clrilling inhusion 
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BASIS FOR RECOMMENDED SCREENING DECISION 

Based on the CCDFs, the inclusion of mnsolidation of the north-end and hallways in BRAGFLO results in 
overall lower computed releases to the accessible environment than the baseline case. In addition, dynamic 
consolidation has an insigni6cant effect an waste room conditions relevant to died releases during a clrilling 
inbusion. As a dt, the baseline model is conservative (over predicts potential releases) in its treatment of closm 
and cawlidation of the northad and can be eliminated h consideration in the baseline PA model. 
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Total # of pages in document includes 
/ j  pages of preface material and ,.<\ 
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Record of FEP Screening Work 
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FEP ID # DR-2 Capillaw Action (Wickina) Within the Waste G. 

FEP ID # DR-3 Dvnamic Consolidation of the North End and Hallwavs 
FEP ID # DR-6 Brine Puddlina in the Repositow Due to Heteroaeneities 
FEP ID # DR-7 Permeabilitv Varvina with the Consolidation in Closure Reaions 
FEP ID # S-6 Dvnarrric Alterations of the Disturbed Rock Zone~Transition Zone 

The following package contains: 

Screening Argument for the above FEP (s) 
Technical Review Form (follows this cover page) 

- Completed Comment Forms for DR-2 (p. 41) 
(If no comments received fill in NIA) 
1 Completed Comment Forms for DR-3 (p. 42) - 

(If no comments received fill in NIA) 
1 Completed Comment Forms for DR-6 (p. 43) - 

(If no comments received fill in NIA) 
1 Completed Comment Forms for DR-7 (p. 44) - 

(If no comments received fill in NIA) 
2 Completed Comment Forms for S-6 (p. 45a, 46,47) 
(If no comments received fill in NIA) 
Response to Comments (follows Technical Review Form) 

In total 6 pages of response(s) to comments are included in this records package. 

This document represents implementation of: 

Technical comments presented during WlPP Project Management Review 
Sessions held September 8, 28,29 and open managerial review session. 

Signed: 
D.R. Anderson h, i 
(6749 Department Management Approval) Signature 

Dated w5- 
4 ;  1' -7 1 ,/ 

/ 

-3m /' 
Lead Staff f l  f l , ~ / j  - :n . ' 9 :'$1// 7'/i.,dd Dated 
(4799 ) ' Sianature' 



FEP ~ i t l e :  CAPIUALY ACT,Dd [ d , M t ~ ~  1 
FEPID: a/2-2 

Reviewer Instrucrions 
Check "Yes"for each irem reviewed andfound acceprable. I 

Check "No" for eoch irem reviewed andfiund nor acceptable. 

e the calculations applicable, correct, nnd adequate7 
NO NA (for reasoned argument FEP's) 

(attach pages as needed) 

2. Are the screening arguments derived from the calculations or argumenls applicable, correct, and adequa~c'? 
NO 

(attach pages as needed) 

3. Is the record package documenting the screening effort, con~plele'? Use CI-i~el-ia found in Appendix D o!'~lli. 
,&lan Version 5.1. 

NO 
Comments (attach pages as needed) 

Does the record packages contain sufficient information for nn independent person utith zquivalznt ~echnical 
background to understand the work, evaluate the ~echnical quality of the work, continue unfinished work, 
andlor reproduce the work and its primary results. 

NO 
(attach pages as needed) 

Report your assessment along with deficiencies if any and, if appropriate, make recommendations for 
addressing the deficiencies (attach pages as needed). 

1 Signarure ofrechnical reviewer(s) ond lead srafjmember indicares rhar rhe packa~e rewewed was complere. occurare. and accrptub!z 

Technical Reviewer(s) (attach pages as necdcd) 
Name (Print) Dzrz 

h. 6. f l aw-  1 O / I  s/ps' 

Name (Print) Sipature Dak  

Lead Staff 
P. Y O ~ Q ~  h Y. 

Name (Print) 

Management Concurrence 

P&~ Signatwe flTJY 



FEP ID: QE-3 

Reviewer Inshlccrions 
Check "Yes "for  eoch irenr reviewed ondfound occeproble. 
Check "No"@ eoch irem reviewed ondfound nor acceproble. 

1 .  Are the calculations applicable, correct, and adequate? 
@ NO NA (for reasoned argument FEP's) 

Comments (attach pages as needed) 

2. Are the screening arguments derived from the calculations or arguments applicable, correcr, and adequarz? 

@ NO 
Comments (attach pages as needed) 

3. Is the record package documenting the screening efYort, complete? Use Cri~eria found in Appendix D of ~lls 

Plan Version 5.1. 
NO 

(attach pages as needed) 

Does the record packages contain sufficient information for an independent person ~vith equivalent technic31 
background to understand the work, evaluate the rechnical quality of the work, continue unfinished work, 
andlor reproduce the work and its primary results 

0 NO 
Comments (attach pages as needed) 

Report your assessment along with deficiencies if any and, if appropriate, make recommendations for 
addressing the deficiencies (nttach pages as needed). 

I Signorure ofrechnicol reviewerfs) and leodsfoflmenrber rndicores rhor rhepockoge reviewed was co~rrplere, occurore. and 0CCr~lrrble. 

Technical Reviewcr(s) (attach pages as needed) - - 
Name (Print) 

A A . ~ .  U A ~ I E ~ T ~  
Date 

1 0//5/9G 

Name (Print) Signature D a ~ e  

h a d  Staff 

Name (Print) 

Management Concurrence 

kL,ha/i-7 Signature /+< 

Name (Print) 

21 2019 

Datr 
/ o  i l ~ / ~ ( J '  

. - 
ccc 



FEPID: DL-6 
Reviewer Instruclions 
Check "YesWfir eoch irem reviewed ondjound occeproble. 
Check "Nom'for eoch irem reviewed ondfound no1 occeprable. 

1. Are the calculations applicable, correct, and adequate? a NO NA (for reasoned argument FEP's) 
Comments (attach pages as needed) 

2. Are the screening arguments derived from h e  calculations or arguments applicable, correct, and adzquare? 
NO 

=ents (attach pages as needed) 

3.  Is h e  record package documenting the screening efYort, complete? Use Criteria found in Appendix D of the 

NO 

Does the record packages contain sufficient information for an independent person w i h  equivalent technicel 
background to understand the work, evaluate the technical quality of the work, continue unfinished ~vork, 
andlor reproduce the work and its primary results. 

@ NO 
Comments (attach pages as needed) 

Report your assessment along with deficiencies if any and. if appropriate, make recommendations for 
addressing the deficiencies (attach pages as needed). 

Signolure of lechnicol reviewer(s) and lead s~oflmenrber indicales rho1 (he package reviewed was complere, accurare. and accr~robir.  

Technical Reviewer(s) (attach pages as needed) 
Name (Print) 
, M.G. w & @ C r a  

Signature q'4'ySib Date 
r o / t  &-/$k- 

Name (Print) Signature Dale 

Lead Staff 

Signature 

Management Concurrence 

Name (Print) 
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FEPTitle: & W E , ~ S I L I ~ ~  L ~ I v ~  %~RDs/?!J lu f U S d ~ G  TGI~J~ 
FEP ID: QR-7 

Reviewer lnslructions 
Check "Yes" for each ilenl reviewed and found acceplable. 
Check "No"for each item reviewed andfound not accep~oble. 

1 .  Are the calculations applicable, correct, and adequate? 

@ NO NA (for reasoned argument FEP's) 
Comments (attach pages as needed) 

e the screening arguments derived from the calculatjons or arguments applicable, correct. and adequa~s? 
NO 

Comments (attach pages as needed) 

3. Is the record package documenting the screening effort, complete? Use Cntena Sound In Appendix D or'dis 

NO 

Does the record packages contain sufficient information for an independent person with cquivalznt tzchnica! 
background to understand the work, evaluate the technical quality of the work. con~inur unfinished work, . . 
andlor reproduce the work and its primary results. 

8 NO 
Comments (attach pages as needed) 

Report your assessment along with deficiencies if my and, if appropriate, make recommendations for 
addressing the deficiencies (attach pages as needed). 

Name (Print) Signature 

m. 6. M ~ ~ l g r r j  yd' y ?  

. . .  . . :.. . . .  . . 

Name (Print), 

Lead Staff 

Signature oftechnical reviewer($) and lead stafmenlber indicales ~ h a l  the package reviewed )vat co/~lplele. accurole. and occrproble. 

Signature 

. . . .  . :.. . . .  _ . . . .  . . 

Name (Print) 
p , ~ , ~ ~ - i / ~ ~ h ~  ~z&g&q 

Management Concurrence 

Technical Reviewer(s) (attach pages as  needed) . . 

Name (Print) Signature 
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Date: 
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FEP Title: ~ y t J ~ r ( t c  A L ~ A S O M  O g V ?  & k ~ f l f i d ~ 0 * 1  &A~E 

FEP ID: S- 6 
Reviewer Jnsmcfians 
Check "Yes"for each ifem reviewed andfound acceproble. 
Check "No"fir each ifem revlewed andfiund nor acceprable. 

1.  Are the calculations applicable, correct, and adequate? 

@3' NO NA (for reasoned argument FEP's) 
comments (attach pages as needed) 

2. Are the screening arguments derived from the calculations or arguments applicable, correct, and adzquare? 

rn NO 
Comments (attach pages as needed) 

3. Is the record package documenting the screening effort, complete? Use Criteria found in Appendix D of dle 
e l a n  Version 5.1. 

NO 
Comments (attach pages as needed) 

Does the record packages contain sufficient information for an independent person with equivalent ~echnical 
background to understand the work, evaluate the technical quality of the work, continue unfinished work. 
andlor reproduce the work and its primary results. 

@ NO 
Comments (attach pages as needed) 

Report your assessment along with deficiencies if any and, if appropriate, make recommendations for 
addressing the deficiencies (attach pages as needed). 

I Signature of rechnical reviewer($) and lead stafmenrber indicares rhar rhe packa~e revrewed was co~~~plere. accurale. and acceploble. 1 
Technical Revicwcr(s) (attach pages as  needed) . - 

Name (Print) 

4. e. @k,LZrr4 
I 

Name (Print) Signature Dais 

Lead Staff 

Management Concurrence 

Signature Date 

r 0 / / 7 / f . r  



RESPONSE TO COMMENT(s) FOR FEP DR2 

Comment from Ste~hen Webb 
(Commentor's name) 

Response to Comment (1) 

I disagree with the conjecture in 7 1 and 2. As far as the comments in 7 3, the commentor is mistaken in 
that: 1) a horizontal Salad0 is not modeled (Dip of Salado and Repository is simulated), 2) the socalled 
brine and gas bucket approach is not used, 3) it is perfectly reasonable to use conditional CCDF of release 
to Culebra and lateral boundaries as metrics (If Culebra flow and transport had been included, they would 
have only diluted any sensitivity to DR2 which is not a Culebra issue), and 4) uncertainty is captured by 
LHS sampling and Monte Carlo using sample size 20 and considering undisturbed as well as two human 
intrusion scenarios. 

/ 

Signature pJh LLd9 
Date 7/~9 /q 52 



RESPONSE TO COMMENT(s) FOR FEP DR3 

Comment from Ste~hen Webb 
(Commentor's name) 

Response to Comment (1) 

Reviewer has same comment as DR2. I disagree with the conjecture in T[ 1 and 2. As far as the comments 
in 7 3, the commentor is mistaken in that: 1) a horizontal Salado is not modeled (Dip of Salado and 
Repository is simulated), 2) the socalled brine and gas bucket approach is not used, 3) it is perfectly 
reasonable to use conditional CCDF of release to Culebra and lateral boundaries as metrics (If Culebra 
flow and transport had been included, they would have only diluted any sensitivity to DR2 which is not a 
Culebra issue), and 4) uncertainty is captured by LHS sampling and Monte Carlo using sample size 20 
and considering undisturbed as well as two human intrusion scenarios. 

Signature P i q  L~.M&'; 
Date 7 . 2  53'7 5- 
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RESPONSE TO COMMENT(s) FOR FEP DR6 

Comment from Stephen Webb 
(Commentor's name) 

Response to Comment (1) 

Reviewer has same comment as DR2. I disagree with the conjecture in 7 1 and 2. As far as the comments 
in 7 3, the commentor is mistaken in that: 1) a horizontal Salado is not modeled (Dip of Salado and 
Repository is simulated), 2) the so-called brine and gas bucket approach is not used, 3) it is perfectly 
reasonable to use conditional CCDF of release to Culebra and lateral boundaries as metrics (If Culebra 
flow and transport had been included, they would have only diluted any sensitivity to DR2 which is not a 
Culebra issue), and 4) uncertainty is captured by LHS sampling and Monte Carlo using sample size 20 
and considering undisturbed as well as two human intrusion scenarios. 

Signature 

Date .7/87/7 5 
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RESPONSE TO COMMENT(s) FOR FEP DR7 

Comment from Stephen Webb 
(Commentor's name) 

Response to Comment (1) 

Reviewer has same comment as DR2. I disagree with the conjecture in 1 1 and 2. As far as the comments 
in 1 3, the commentor is mistaken in that: 1) a horizontal Salado is not modeled (Dip of Salado and 
Repository is simulated), 2) the so-called brine and gas bucket approach is not used, 3) it is perfectly 
reasonable to use conditional CCDF of release to Culebra and lateral boundaries as metric5 (If Culebra 
flow and transport had been included, they would have only diluted any sensitivity to DR2 which is not a 
Culebra issue), and 4) uncertainty is captured by LHS sampling and Monte Carlo using sample size 20 
and considering undisturbed as well as two human intrusion scenarios. 

Signature P&vA /& 
Date 7/& Y / P  4' 
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RESPONSE TO COMMENT(s) FOR FEP S-6 

Comment from Stephen Webb 
(Commentor's name) 

Response to Comment (1) 

Reviewer has same comment as DR2. I disagree with the conjecture in 7 1 and 2. As far as the comments 
in 7 3, the commentor is mistaken in that: 1) a horizontal Salado is not modeled (Dip of Salado and 
Repository is simulated), 2) the so-called brine and gas bucket approach is not used, 3) it is perfectly 
reasonable to use conditional CCDF of release to Culebra and lateral boundaries as metrics (If Culebra 
flow and transport had been included, they would have only diluted any sensitivity to DR2 which is not a 
Culebra issue), and 4) uncertainty is captured by LHS sampling and Monte Carlo using sample size 20 
and considering undisturbed as well as two human intrusion scenarios. 

Comment from A1 Lapuin 
(Commentor's name) 

Response to Comment (2) 

The commentor is expanding the scope of S-6 beyond the original scope by including the DRZ 
mounding the shaft system. His concerns are best addressed in the shaft seal system design. My 
understanding is that timedependent DRZ characteristics are being considered as part of the shaft seal 
design and will be incorporated in the NWVP and CCA PA calculations. 

The commentor's alternative screening decision is included, but I would add "and bounding" to the end of 
the last bullet. 

Signature /ZJm &&' 
Date 7 / ~ 7 / ? f  
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