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Recommended Screening Decision

Drilling into a Salado contaminated plume within the controlled area is screened out on low
consequences.

Drilling into a Non-Salado contaminated plume within the controlled area is screened out on low
consequences.

Screening Issue

A contaminant plume may form in the more transmissive units within the WIPP horizon.
Exploratory drilling may provide connections between the repository and units above the
repository which could potentially result in the development of a contaminated plume in these
units. Those units of concern are Marker Beds 138, 139 and Marker Beds A and B of the Salado
Formation, the Culebra and Magenta Dolomites within the Rustler Formation, and the Dewey
Lake Redbeds of the Dewey Lake Formation. These plumes may be intersected by exploratory
drilling, thereby bringing up contaminated cuttings to the accessible environment. The overall
contribution of these cuttings to the Complimentary Cumulative Distribution Function (CCDF)
must be evaluated.

Basis for The Recommended Screening Decision

Requirements of 40 CFR 194 state the impact of drilling into a contaminated plume within
the controlled area must be considered in a Performance Assessment as part of the Compliance
Certification Application for WIPP. The rationale and basis for including such events as required
by the rule are summarized in FEP RI 3 - Drilling into a Contaminated Plume Within the
Controlled Area (SWCF-A:1.2.07.3:QA:QA:TSK:RI3,R14, RI6, R17, RI8).

The probability of drilling into a contaminated plume is dependant on the drilling
frequency per unit area. Drilling practices within the Delaware Basin have been investigated by
the U.S. Department of Energy (DOE Draft Report, June 1996) in order to assess the frequency
and likelihood of a drilling intrusion into and within the vicinity of the Waste Isolation Pilot Plant
over a 10,000 year period after closure. Two borehole ¢ depths’ have been defined by EPA (EPA

SWCF-A:1.2.07.3:PA:QA:TSK: NS¢, S9 1 July 15, 1996

(fep_scm)

Information Only



1996) in order to determine the impact of a suite of boreholes on repository performance. Deep
drilled boreholes are those that penetrate to and beyond the repository horizon of 655 m (2150
ft); shallow boreholes are those terminating at depths less than the repository depth. Drilling
density rates for deep and shallow boreholes, as defined in the report, are given in Table 1. It
should be noted, the total number of boreholes drilled through a shallow ‘depth’ is the sum of
boreholes terminating at both shallow and deep depths but is not explicitly listed in Table 1.

Table 1. Borehole Frequency to Be Considered by
Performance Assessment

Types of Boreholes Borehole per Km?

Shallow Borehole (terminating at depths less than | 21.821
655 meters)

Deep Borehole (terminating at depths greater than | 46.766
655 meters)

Preliminary results of the Certification Compliance Application (CCA) set of calculations
performed by the WIPP PA department indicate zones most likely to develop a plume are Marker
Beds 138, 139 and Marker Beds A/B of the Salado Formation, the Culebra Dolomite of the
Rustler Formation, and the Dewey Lake Redbeds of the Dewey Lake Formation. From this set
of calculations a plume was seen to develop only in Marker Bed 139 and the Culebra Dolomite.
No plume was seen in the Dewey Lake Redbeds, the Magenta Dolomite, or other Marker Beds
within the Salado. The following is meant to demonstrate that, given the current PA model, it is
not necessary to incorporate the contribution of contaminated cuttings from plumes formed in
MB139 or the Culebra Dolomite to the CCA CCDF. The above recommendation is a result of
exploring two screening approaches, probability and consequence, and are defined in the
following sections.
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Drilling Into A Contaminated Plume developing within the Salado at Marker Bed
139 and the Culebra Dolomite.

A set of Performance Assessment (PA) CCA transport calculations were evaluated using
the same flow and transport input parameters, model geometry and assumptions as that for the
CCA calculations (see Analysis Plans for listed in Appendix A).

Screening on Low Probability

The probability of intersecting both plumes is dependant on the plume size. The largest
actinide releases are to the Culebra, therefore, borehole cuttings from a plume formed in this unit
needs to be considered in order to determine the probability of releases. Maximum and minimum
plume size ranges for the Culebra was determined using results of replicate 1 of the CCA PA
calculations. Those vectors having the largest 2°PU and *'Am Kds coupled with small block
lengths (few fractures) exhibited small plumes, conversely, vectors having small Kds with large
block lengths had larger plumes. Given this preliminary analysis it was determined plume sizes
ranged between .000255 and .0624 kM? in the Culebra Dolomite. The probability of drilling into
a contaminated plume is defined by:

A A"
P, ( £ )", o A )
Where:
P, = Probability of intersecting a plume
= Drilling rate per plume (i.e., boreholes per kilometer”> X’s area of
plume)
At = Time period to be considered
n = Number of Drilling Events, (i.e., boreholes per plume)

Table 2 lists the probabilities of drilling into a Culebra Dolomite and MB 139 contaminated plume
conditioned on those minimum and maximum plume sizes expected in the Culebra over a 9900
year period (assuming 100 years of active institutional controls)..
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Table 2.  Probability of Drilling into a ‘Small’ or ‘Large’ Culebra Plume and a Marker
| Bed Plume of Contanst Size (114 kM* Over a 9900 Year Period.
Number of Drilling [Probability of Drilling through a Small Probability of Drilling through a Large
Events (.000255 kM?) Plume (.0625kM? ) Plume
1 1.703e-02 6.076e-02
3 1.475¢-04 ] 1.290e-01
3  8.518e07 1.827e-01
4 3.68%¢e-09 1.939¢-01
5 1.278¢-11 1.647¢-01
6 3.691e-14 1.166e-01
7 9.136e-17 7.075e-02
8 1.979¢-19 3.756e-02
9 3.809e-22 1.772e-02
10 6.599%-25 7.528e-03
11 1.039e-27 2.906e-03
12 1.500e-30 1.029¢-03
13 2.000e-33 3.361e-04
14 2.475e-36 1.020e-04
15 2.858¢-39 ) 2.887¢-05
16 3.095e-42 7.662e-06
17 3.154e-45 1.914e-06
18 3.036e-48 4.517e-07
19 2.768e-51 1.010e-07
20 2.398e-54 2.144e-08

Using drilling rates of 68.59 boreholes per km per 10000 years and the above plume sizes
the probabilities of intersecting a plume within the Culebra exceeded 10 . Therefore, cuttings
from a borehole intersecting a contaminated plume within the Culebra cannot be screened out on
low probability.

Screening on Low Consequence

Releases from plumes were determined using the following equations.

R=E -a-b-cW, @
Where:
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Ri = Release from a single region, I, over a time period ‘At’

Ei = Expected number of drilling intrusion into region I over the time period , At
= (Ai-d, - At)
Ai = Area of waste emplaced
d, = drilling rate per unit area per unit time period
At = time period
a = cross sectional area of an intruding borehole
b = thickness of waste region penetrated by borehole
cWi = concentration of waste (EPA units/m?) in region I
(Wi/(Ai - b)) (10 /m?)
Wi = the amount of dissolved waste partitioned to other units

Substituting the above definitions into Equation 2 gives us:

Wi ¢ km?
iy ®)

i m

R = (4,d A)) (@~ b -

Canceling terms reduces Equation 3 to:
2
R, = @ At-a- W) (10 22
" )

Equation 4 shows drilling rates, actinide concentrations, and the borehole cross-sectional
areas are the major contributors to releases, and not the plume size.

For releases from two areas having different drilling rates and concentrations the above equation
would be adapted by the following:

Ry = Ri+R,
/8 w, ¢ km?
= [(4,/d- AY) (a b ) + (4, d- AD) (a by )] (107° —) ©)
4, b, 2 b m?
Canceling terms reduces equation 5 to:
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R, = [d," At -a - W) + (d,- At -a - W)](10° _k’l;)
" ©

Where:

A, = Area of waste partitioned into 7 number or plumes.

Wi = the amount of dissolved waste partitioned to each region

di = drilling rate per unit area, differs depending on whether plume is locate in shallow

or deep zones defined in Table 2.
Marker Bed 139 and Culebra Dolomite, are here denoted as region R, and R,, respectively.

Using Equation 6 and EPA releases to both units (listed in Table 3), cuttings releases
from boreholes intersecting plumes in both MB139 and the Culebra were derived. These values
are listed on Table 4. For this analysis it was assumed all waste partitioned into the plume gets
taken up by a borehole ‘plug’ regardless of whether it is adsorbed to a solid, precipitated, in
solution or colloidal. As a comparison, cuttings releases were calculated (in EPA units) using
Equation 4 for 46.744 intrusions into the repository and listed on Table 5. It was assumed waste
was uniformly distributed over the entire repository.

Information Only

Table 3. EPA Releases to the Culebra and MB 139
(.311 m Borehole Diameter)
Scenario Number - Number (_:f Release's Number (?f Relensr:s
Time of Intrusion into Repository nggs::th %gﬁ:’? Vgl‘:sc“:th ](EP[ AU:;S)
Intrusion Region Minimum Minimum
Median Median
Culebra MB 139
S1 - Undisturbed (no intrusion) 0 NA 1 1.28E-1
S2 - 350 years - Intrusion into 23 1.48 22 1.10E-2
Waste Panel and Brine Pocket 1.53E-7 1.73E-10
7.39E-2 2.71E-4
S3 - 1000 years - Intrusion into 19 6.5E-1 18 3.67E-3
Waste Panel] and Brine Pocket -1.52E-4 3.01E-9
: 2.15E-2 9.56E-5
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Table 3. EPA Releases to the Culebra and MB 139
(.311 m Borehole Diameter)

_——P—I}

S4 - 350 years - Intrusion into 6 17.7 0 NA

Waste Panel only 1.34E-2 )
1.34E-1

S5 - 1000 years - Intrusion into v 6 16.0 1 1.57E-5

Waste Panel only 1.35E4
1.06E-1

Table 4. Releases from Boreholes Intesecting Plume in Culebra and Marker
Bed 139 (0.311 m Borehole Diameter).

68.597 Boreholes per 10,000 years per kM? (rate for shallow borehole)
46.766 Boreholes per 10,000 years per KM (rate for deep boreholes )

Scenario |EPA Releases from
Culebra EPA Release from MB 139 Total EPA Releases
1
One
Value 0.00e+D0 455E-7 4.55 E-7
2
Maximum 7.72 E-6 3.91 E-8 7.76 E-6
Minimum 7.98 E-13 6.15 E-16 7.98 E-13
Median 3.85E-7 9.64 E-10 3.86 E-7
3
Maximum 339 E-6 1.31E-8 3.40 E-6
Minimum 7.93 E-10 1.07 E-14 7.93 E-10
Median 1.12 E-7 1.58 E-10 1.12 E-7
4 -
Maximum 9.23E-5 0 9.23 E-5
Minimum 6.99E-8 0 6.99 E-8
Median 6.99E7 0 6.99 E-7
5
Maximum 8.35E5 0 3.35E-5
Minimum 7.04 E-10 558 E-11 7.60 E-10
__Median 5.53 E-7 0 553 E-7
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Table 5. Cuttings Releases (in EPA Units) at 1,000 and 10,000 years
(.311 m Borehole Diameter)

Releases from a 46.766 boreholes/kM%/10,000 year intersecting the repository -
Assumption - Waste is Evenly Distributed over Repository.

Time Repository Inventory Cutting Releases
(years) (EPA Units)

1,000 3.36 E+3 119 E-2
10,000 2.83E+3 1.01 E-2

Results, listed on Tables 4 and 5, show cuttings releases from the repository are several
orders of magnitude higher than cuttings releases from a contaminated plume within the Marker
Beds and the Culebra. Consequently, any contribution from the repository cuttings will be far
greater than that from boreholes intersecting plumes outside of the repository. It is recommended
not to include borehole cuttings intersecting plumes within the Culebra and/or MB 139, as these

will contribute insignificantly to the CCA CCDF .
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Appendix A.

1 ctinides Partitioned to Sala ni Marker B an

Non-Salado Units

The 2-D numerical code BRAGFLO, respecitive BRAGFLO pre- and post-processors used to
calculate flows in the Salado, non-Salado, borehole, and shaft (simulating a vertical slice of the
mode] domain) are described in the following Analysis Plans:

Analysis Plan for the Salado Flow Calculations (Task 1) of the Performance
Assessment Analyses Supporting the Compliance Certification Application,
SWCEF File Number: WPO 36337

The 2-D numerical code NUTS, resepective NUTS pre- and post- processor used to actinide
transport in the Salado, non-Salado, borehole, and shaft (simulating a vertical slice of the model
domain) are described in the following Analysis Plans:

Analysis Plan for the Salado Transport Calculations (Task 2) of the Performance
Assessment Analyses Supporting the Compliance Certification Application, Version 00
SWCEF File Number: WPO 34797

The suite of 2-D SECO flow and transport numerical codes, pre- and post- processor used to
calculate flow and actinide transport in the Culebra (simulating a horizontal slice of the model
domain) are described in the following Analysis Plan:

Analysis Plan for the Culebra Flow and Transporot Calculation (Task 3) of the
Performance Assessment Analyses Supporting the Compliance Certification
Application, Analysis Plan 019, Version 00

SWCE File Number: WPO 37267
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il termine ‘Generic’ Plume Sizes in th lebr

Output Files:  Directory: Disk$Carlos_CCA2:[ST2D.DATA.R1FM]
File Name: ST2D3_CCA_R1_V##.CDB

Given specific discharges and the range of input parameters for block lengths, fracture
porosities, and partitioning coefficients (K s) Vectors 93 and 23 were determined as representing
a set of conditions that would develop relatively large and small plumes, respectively, relative to
other realizations. )

ALGERBRA Files Used to Pull-Off Dependant Variables from NUTs and
BRAGFLO

Dependent variables from NUTs and BRAGFLO calculations at various locations of the
modeled domain (defined on BRAGFLO grid, Figure 1 Appendix B) were ‘pulled off” the data
base using the following ALGEBRA files. A list of these dependent variables are on Table 1
Appendix B.

Algebra input and output files used to calculate integrated releases, fluxes (dependant
parmeters) from NUTs runs.

Code: ALGEBRA Version Number:2.31z0 Platform:Alpha AXP Beatle Open VMS v6.1
Input file: Directory: Ul:[JDMILLE.CCA POSTALG]
File Name: PA_NUTS_ISO.inp
Output Files:  Directory:
Disk$Tina CCA3:[BF.JDMILLE.CCA.POSTALG.PA_NUTS.R15%)]

File Name: PA NUTS_ISO R1S% V##.cdb
%=1.5
#=1..100
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 Table |- Apee, dig A

_$2$DKB300: [JDMILLE,CCA. POSTALG] PA_NUTS_ISO_PARAM.LIS;7

Output parameters from ALGEBRA file PA_NUTS_ISO.INP (19 June 1996)

Activities (integrated Eluxes) across the repository boundary (EPA units)

Param
Param
Param
Param
Param
Param

Activities (integrated

Param
Param
Param
Param
Param

Param
Param
Param
Param
Param

Param
Param
Param
Param
Param
Param

001: Am-241, activity across repository boundary --> EPA1_RE
002: Pu-239, actlvity across repository boundary --> EPA2_RE
003: Pu-238, activity across repository boundary --> EPA3_RE
004: U--234, activity across repository boundary --> EPA4_RE
005: Th-230, activity across repository boundary --> EPAS_RE
006: Total activity across repository boundary ----> EPAT_RE

007: Am-241
008: Pu-239
009: Pu-238
010: U--234
011: Th-230
012: Am-241
013: pPu-239
01d4: Pu-238
015: U--234
016: Th-230
017: Am-241
018: Pu-239
019: pu-238
020: U--234
021: Th-230
022:

marker
marker
marker
marker
marker

marker
marker
marker
marker
marker

beds
beds
beds
beds
beds

beds
beds
beds
beds
beds

all marker
all marker beds at
all marker beds at
all marker
all marker
Total activity in marker beds

at
at
at
at
at

at
at
akt
at
at

beds

beds
beds

north
north
north
north
north

south
gouth
south
south
south

at

at
at

Total flux (mRem/yr} in marker beds across

Param
Param
Param
Param
Param

Param
Param
Param
Param
Param

Param
Param
Param
Param
Param

Total activity (integrated

Param
Param
Param
Param
Param

Param
Param

023: Am-241
024: Pu-239
025: Pu-238
026: U--234
027: Th-230
028: Am-241
029: Pu-239
030: Pu-238
031: u--234
032: Th-230
033: Am-241
034: Pu-239
035: Pu-238
036: uU--234
037: Th-230

038: Am-241
039: Pu-239
040: Pu-238
041: U--234
042: Th-230
043: Am-241
0441 Pu-239

repository
repository
repository
repository
repository

repository
repository
repository
repository
repository

repository borders
repository borders
repository borders
repository borders
repository borders

border
border

border
border

border -
border

at repository borders --»

1-w boundary

P
P
P
P
P
P

fluxes) into marker beds at repository (EPA units)

EPA1_MBN
EPA2_MBN
EPAJ_MBN
EPA4_MBN
EPA5_MBN

EPA1_MBS
EPA2_MBS
EPA3_MBS
EPA4_MBS
EPAS5_MBS

EPA1_MBT
EPA2_MBT
EPA3_MBT
EPA4_MBT
EPA5_MBT
EPA_MB_T

flux in marker beds at north l-w boundary ~---> F1LW_MBN
flux in marker beds at north l-w boundary ----> F2LW_MBN
flux in marker beds at north 1-w boundary ----> F3LW_MBN -
flux in marker beds at north l-w boundary ----> FALW_MBN
flux in marker beds at north l-w boundary ----> FSLW_MBN
flux in marker beds at south l-w boundary ----> F1LW_MBS
flux in marker beds at south l1-w boundary ----> F2LW_MBS
flux in marker beds at south l-w boundary ----> F3LW_MBS
flux in marker beds at south 1-w boundary ----> FALW_MBS
flux in marker beds at south l-w boundary ----> FS5LW_MBS
total flux in all marker beds, l-w boundary --> FI1LW_MBC
total flux in all marker beds, 1-w boundary --> F2LW_MBC
total flux in all marker beds, l-w boundary --> FILW_MBC
total flux in all marker beds, 1-w boundary --> FALW_MBC
total flux in all marker beds, l-w boundary --> FSLW_MBC
flux) "in marker beds at l-w boundary (EPA units)

all
all
all
all
all

all
all

marker beds
marker beds
marker beds
marker beds
marker beds

beds
beds

marker
marker

across north 1l-w boundary --> E1LW_MBN
across north 1l-w boundary --> E2LW_MBN
across north l-w boundary --> E3ILW_MBN
across north l-w boundary --> E4LW_MBN
across north l-w boundary --> ESLW_MBN
across south l-w boundary --> E1LW_MBS
across south 1-w boundary --> E2LW_MBS
A-3
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_$25DKB300: [JDMILLE.CCA.POSTALG] PA_NUTS_ISO_PARAM.LIS;7

Param
Param
Param

Param
Param
Param
Param
Param
Param

045: Pu-238 in all marker beds across south 1-w boundary --> E3LW_MBS
046: U--234 in all marker beds across south 1-w boundary --> E4LW_MBS

047: Th-230 in all marker beds across south l-w boundary --> ESLW_MBS
048: Aam-241 in all marker beds across 1-w boundaries ~----- > BLLW_MBT
049: Pu-239 in all marker beds across l-w boundaries ------ > B2LW_MBT
050: Pu-238 in all marker beds across 1-w boundarles ------ > E3LW_MBT
051: U--234 in all marker beds across l-w boundaries ------ > E4LW_MBT
052: Th-230 in all marker beds across 1-w boundaries ------ > ESLW_MBT
053: Total activity in all marker beds at l-w boundaries --> EPALWMBT

Extent of radioactive penetration in marker beds outward from repository (m)

Param
Param
Param
Param
Param

Param
Param
Param
Param
Param

Param
Param
Param
Param
Param

Param
Param
Param
Param
Param

Param
Param
Param
Param
Param

Param
Param
Param
Param
Param

Maximum

Param
Param

Param
Param

054: Am-241 zone length, MB 138 North -~------- > XL1_M3BN
055: Pu-239 zone length, MB 138 North --------- > XL2_M38N
056: Pu-238 zone length, MB 138 North ---w-a--- > XL3_M3BN
057: U--234 zone length, MB 138 North --------- > XbL4_M38N
058: Th-230 zone length, MB 138 North ------=-~ > XL5_M3BN
059: Am-241 zone length, Anhydrite A&B North --> XL1_AABN

060: Pu-239 zone length, Anhydrite A&B North --> XL2_AABN
061: Pu-238 zone length, Anhydrite A&B North --> XL3_AABN
062: U--234 zone length, Anhydrite A&B North ~--> XL4_AABN
063: Th~230 zone length, Anhydrite A&B North --> XL5_AABN

064: Am-241 zone length, MB 139 North --------- > XL1_M39N
065: Pu-239 zone length, MB 139 North --------- > XL2_M3I9N
066: Pu-238 zone length, MB 139 North --------- > XL3_M39N
067: U--234 zone length, MB 139 North --------- > XL4_M39N
068: Th-230 zone length, MB 139 North ----~---- > XLS5_M3I9N
069: Am-241 zone length, MB 138 South --------- > XL1_M388
070: Pu-239 zone length, MB 138 South -~------- > XL2_M385
071: Pu-238 zone length, MB 138 South --~~----=~ > Xt3_M3es
072: U--234 zone length, MB 138 South --------- > XL4_M388
073: Th-230 zone length, MB 138 South -~~------ > XL5_M38s
074: Am-241 zone length, Anhydrite A&B South --> XL1_AABS

075: Pu-239 zone length, Anhydrite A&B South --> XL2_AABS
076: Pu-238 zone length, Anhydrite A&B South --> XL3_AABS
077: U--234 zone length, Anhydrite A&B South --> XL4_AARS
078: Th-230 zone length, Anhydrite A&B South -~> XL5_AABS

079: Am-241 zone length, MB 139 South --------- > XL1_M39s
080: Pu-239 zone length, MB 139 South ~-------- > XL2_M39s
081: Pu-238 zone length, MB 139 South -----~--- > XL3_M395
082: U--234 zone length, MB 139 South ---~==--- > XL4_M39S
083: Th-230 zone length, MB 139 South -----~--- > XL5_M39s
values of radiocactive penettration zones in marker beds (m)

084: Maximum Pu-239 penetration in north marker beds --> MAX2_MBN
085: Maximum U--234 penetration in north marker beds --> MAX4_MBN

086: Maximum Pu-239 penetration in socuth marker beds --> MAX2_MBS
0B7: Maximum U--234 penetration in south marker beds --> MAX4_MBS

Integrated fluxes (Ci) in borehole at Rustler/Culebra (for PANEL calculations)

Param
Param
Param
Param
Param

088: Am-241 int. flux up bh at Rustler/Culebra (el.713} --> AOCOAM241
089: Pu-239 int. flux up bh at Rustler/Culebra (el.713) --> a00pU239
090: Pu-238 int. f£lux up bh at Rustler/Culebra (el.713) --> AOOPU238
091: U--234 int. flux up bh at Rustler/Culebra {el.713) --> AOQU234

092: Th-230 int. flux up bh at Rustler/Culebra (el.713) --> AD0TH230
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_$25DKB300: {JDMILLE.CCA.

Activities (ilntegrated

POSTALG| PA_NUTS_ISO_PARAM.LIS;7

fluxes) up borehole

{EPA units)

093:
094:
095:
096:
097:
098:

borehole
borehole
borehole
borehole
borehole

Param
Param
Param
Param
Param
Param

Am-241 up
Pu-239 up
Pu-238 up
U--234 up
Th-230 up

099:
100:
101:
102:
103:
104:

Param
Param
Param
Param
Param
Param

Am-241 vp borehole
Pu-239 up borehole
Pu-238 up borehole
U--234 up borehole
Th-230 up borehole

at Magenta
at Magenta
at Magenta
at Magenta
at Magenta
Total activity up borehole at

at Rustler/Culebra
at Rustler/Culebra
at Rustler/Culebra
at Rustler/cCulebra
at Rustler/Culebra
Total activity up bh at Rustler/culebra {el.713)

Dolomite

Dolomite
Dolomite
Dolomite
Magenta

{el.?777)
Dolomite (el.777)
(el.777)
(el.?777)
{el.?777)
(el.777)

(el,713)
{el.713)
(el.713)
{el.713)
(el.713)

_———
———>
———
——
_—

————

————
————>
———
———>
————>
-

Activity down borehole at Castile/Brine interface (EPA units)

Param 105: Total activity down bh at Castile/Brine {el.973)

Fluxes (mRem/yr) in

Am-241
Pu-239
Pu-238
U--234
Th-230

shaft
shaft
shaft
shaft
shaft

flux
flux
flux
flux
Elux

Param 106:
Param 107:
Param 108:
Param 109:
Param 110:

up
up
up
up
up

shaft at Salado/Rustler interface

{el.661)
{el.661)
(el.661)
at Salado/Rustler {el.661)
(el.661)

at Salado/Rustler
at Salado/Rustler
at Salado/Rustler

at Salado/Rustler

-—>

-——>
———>
——
——
_——

EPA1BHMD
EPA2BHMD
EPA3BHMD
EPA4BHMD
EPASBHMD
EPATBHMD

EPA1BURC
EPA2BHRC
EPA3BHRC
EPA4BHRC
EPASBHRC
EPATBHRC

EPATBHCR

FL1SH_SR
FL2SH_SR
FLISH_SR
FLASH_SR
FL5SH_SR

Activity (integrated flux) in shaft at Rustler/Culebra interface (EPA units)

Param 111: Am-241 up shaft at Rustler/Culebra (el.662) ---------- > EPA1SHRC
Param 112: Pu-239 up shaft at Rustler/Culebra (el.662) ---------- > EPA2SHRC
Param 113: Pu-238 up shaft at Rustler/Culebra (el.662) -~-------- > EPA3SHRC
Param 114: U--234 up shaft at Rustler/Culebra (el.662) ------w--- > EPA4SHRC
Param 115: Th-230 up shaft at Rustler/Culebra (el.662) -------—n- > EPAS58HRC
Param 116: Total activity up shaft at Rustler/Culebra (el.,662) --> EPATSHRC
Volume-averaged isotope concentration (EPA unitg/m*3 brine) in waste panel
Param 117: Am-241 vol-avg concentration in waste panel ~-------- > EPAC1_WP
Param 118: Pu-239 vol-avg concentration in waste panel --------- > EPAC2_WP
Param 119: Pu-238 vol-avg concentration in waste panel ------~-- > EPAC3_WP
Param 120: U--234 vol-avg concentration in waste panel --------- > EPAC4_WP
param 121: Th-230 vol-avg concentration in waste panel --------- > EPACS5_WP
Param 122: Total vol-avg lsotope concentration in waste panel --> EPACT_WP

Volume-avg isotope concentration (EPA units/m~3 brine) in rest of repository

param 123: Am-241 vol-avg concentration in rest of repository --> EPACI_RR
Param 124: Pu-239 vol-avg concentration in rest of repository --> EPAC2_RR
Param 125: Pu-238 vol-avg concentration in rest of repository =--> EPAC3_RR
Param 126: U--234 vol-avg concentration in rest of repository --> EPAC4_RR
Param 127: Th-230 vol-avg concentration in rest of repository --> EPACS_RR
Param 128: Total vol-avg isotope conc. in rest of repository ~--> EPACT_RR
Activity of dissolved mass of isotopes in waste panel (EPA units)
Param 129: Am-241 dissolved mass activity in waste panel ----~---- > DMEPAlWP
Param 130: Pu-239 dissolved mass activity in waste panel --------- > DMEPA2WP
Param 131: Pu-238 dissolved mass activity in waste panel --------- > DMEPAIWP
Param 132: U--234 dissolved mass activity in waste panel --~------ > DMEPA4WP
‘Param 133: Th-230 dissolved mass activity in waste panel --------- > DMEPASWP
Param 134: Total dissolved mass activity in waste panel ---------- > DMEPATWP

SWCF-A:1.2.07.3:PA:QA:TSK: NS6, S9
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Actlvity of dissolved mass of lsotopes in rest

Param
Param
Param
Param
Param
Param

135:
136:
137:
138:
139:
140:

Am-241 dissolved mass
Pu-239 dissolved mass
Pu-238 dissolved mass
U--234 dissolved mags
Th-230 dissolved mass
Total dissolved mass activity in rest of repository --->

of repository (EPA

activity in rest of
activity in rest of
activity in rest of
activity in rest of
activity in rest of

repository -->
repository -->
repository --~>
repository -->
repository -->

Activity of undissolved mass of isotopes in waste panel (EPA units)

Param
Param
Param
Param
Param
Param

Activity of undissolved mass of isotopes in rest of

Param
Param
Param
Param
Param
Param

141:
142:
143:
144:
145:
146:

147
148:
149:
150:
151:
152:

Am-241 undissolved mass activity in waste panel ------- >
Pu-239 undissolved mass activity in waste panel ~------ >
Pu-238 undissolved mass activity in waste panel ------- >
U--234 undissolved mass activity in waste panel ------- >
Th-230 undissolved mass activity in waste panel ------- >
Total undissolved masg activity in waste panel -------- >

Am-241
pu-239
Pu-238
U--234
Th-230

Total activities of

Param
Param
Param
Param
Param

Param
Param
Param
Param
Param

Param
Param
Param
Param
Param

153:
154:
155
156:
157:

158:
159:
160:
161:
162:

163:
164:
165:
166:
167:

Am-241
Pu-239
Pu-238
U--234
Th-230

Am-241
Pu-239
Pu-238
u--234
Th-230

Am-241
Pu-239
Pu-238
U--234
Th-230

Total activities of

Param
Param
Param
Param
Param

Param
Param
Param
Param
Param

Param
Param

168:
169:
170:
171:
172

173:
174:
175:
176:
177:

178:
179:

Am-241
Pu-239
Pu-238
U--234
Th-230

Am-241
Pu-239
Pu-238
U--234
Th-230

Am-241
Pu-239

undisslvd mass
undisslvd mass
undisslvd mass
undisslvd mass
undisslvd masgs

activity in rest of
activity in rest of
activity in rest of
activity in rest of
activity in rest of
Total undisslivd mass activity in rest of repository --->

isotopes in marker beds (ci)

total
total
total
total
total

total
total
total
total
total

total
total
total
total
total

activity
activity
activity
activity
activity

activity
activity
activity
activity
activity

activity
activity
activity
activity
activity

in north marker
in north marker
in north marker
in north marker
in north marker

in south marker
in south marker
in south marker
in south marker
in south marker

in all marker
in all marker
in all marker
in all marker
in all marker

isotopes in marker beds (EPA

total
total
total
total
total

total
total
total
total
total

total
total

activity
activity
activity
activity
activity

activity
activity
activity
activity
activity

activity
activity

in north marker
in north marker
in north marker
in north marker
in north marker

in south marker
in south marker
in south marker
in south marker
in south marker

repository -->
repository -->
repository -->
repository -->
repository -->

beds --> TA1_MBN
beds --> TA2_MBN
beds --> TA3_MBN
beds --> TA4_MBN
beds --> TAS_MBN

beds --> TAl_MBS
beds --> TA2_MBS
beds --> TA3_MBS
beds --> TA4_MBS
beds ~--> TAS5_MBS

beds ----> TAl_MBT
beds ----> TA2_MBT
beds ----> TA3_MBT
beds ----> TA4_MBT
beds ----> TAS5_MBT
units)

beds --> TEPA1MBN
beds --> TEPA2MEN
beds --> TEPA3MBN
beds --> TEPA4MBN
beds --> TEPASMBN

beds --> TEPAIMBS
beds --> TEPA2MBS
beds --> TEPA3MBS
beds -~> TEPA4MES
beds --> TEPASMBS

in all marker beds ----> TEPAIMBT
in all marker beds ----> TEPA2MBT

units)

DMEPALRR
DMEPA2RR
DMEPA3RR
DMEPA4RR
DMEPASRR
DMEPATRR

PMEPA1WP
PMEPA2WP
PMEPA3WP
PMEPAAWP
PMEPASWP
PMEPATWP

repository (EPA units)

PMEPA1RR
PMEPA2RR
PMEPA3RR
PMEPA4RR
PMEPASRR
PMEPATRR
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Param 180: Pu-238 total activity in all marker beds ~---> TEPAIMBT
Param 181: U--234 total activity in all marker beds ----> TEPA4MBT
Param 182: Th-230 taotal activity in all marker beds ----> TEPASMBT
Param 1B3: Total activity in all marker beds, north ----> TEPATMBN
Param 184: Total activity in all marker beds, south ----> TEPATMBS
Param 185: Total activity in all marker beds, overall --> TEPATMBT

Total activities of lsotopes in waste panel (EPA units)

param 186: Am-241 total activity in waste panel ---------- > TEPALl_WP
Param 187: Pu-239 total activity In waste panel ---------- > TEPAZ2_WP
Param 188: Pu-238 total activity in waste panel ---------- > TEPA3_WP
Param 189: U--234 total activity in waste panel ---------- > TEPA4_WP
Param 190: Th-230 total activity in waste panel ----~----- > TEPAS_WP
Param 191: Total isotope activity in waste panel --------- > TEPAT_WP
Total activitlies of isotopes in rest of repository (EPA units)
Param 192: Am-241 total activity in rest of repository ---> TEPA1_RR
Param 193: Pu-239 total activity in rest of repository ---> TEPA2_RR
Param 194: Pu-238 total activity in rest of repository ---> TEPA3_RR
param 195: U--234 total activity in rest of repository ---> TEPA4_RR
Param 196: Th-230 total activity in rest of repository ---> TEPAS_RR
Param 197¢: Total isotope activity in rest of repository --> TEPAT_RR
Fluxes (Ci/s) in borehole at Rustler/Culebra Interface
Param 198: Am-241 flux up borehole at Rustler/Culebra (el.713) --> FL1BH_RC
Param 199: Pu-239 flux up borehole at Rustler/Culebra (el.713) --> FL2BH_RC
Param 200: Pu-238 flux up borehole at Rustler/Culebra (el.713) --> FL3BH_RC
Param 201: U--234 flux up borehole at Rustler/Culebra (el.713) --> FL4BH_RC
Param 202: Th-230 flux up borehole at Rustler/Culebra (el.713) --> FLSBH_RC
Concentration (kg/m*3 brine) of isotopes in borehole at Rustler/Culebra
pParam 203: Am-241 concen. in bh at Rustler/Culebra (el.713} --> CON1BHRC
pParam 204: Pu-239 concen. in bh at Rustler/Culebra {(el.713} --> CON2BHRC
Param 205: Pu-238 concen. in bh at Rustler/Culebra (el.713) --> CON3BHRC
Param 206: U--234 concen., in bh at Rustler/Culebra {el.713) --> CON4BHRC
Param 207: Th-~230 concen. in bh at Rustler/Culebra (el.713} --> CON5SBHRC
- A-7 m a, gi : ;
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Param 180: Pu-238 total activity in all marker beds ----> TEPA3MBT
Param 1B1: U--234 total activity in all marker beds ----> TEPA4MBT
Param 182: Th-230 total activity in all marker beds ----> TEPASMBT
param 183: Total activity in all marker beds, north ----> TEPATMBN
Param 184: Total activity in all marker beds, south ----> TEPATMBS
param 185: Total activity in all marker beds, overall --> TEPATMBT

Total activities of isotopes in waste panel (EPA units)
Param 186: Am-241 total activity in waste panel ---~---=--- > TEPAl_WP
Param 187: Pu-239 total activity in waste panel -------=--- > TEPA2_WP
Param 188: Pu-238 total activity in waste panel -~-------- > TEPA3_WP
Param 189: U--234 total activity in waste panel ---------- > TEPA4_WP
param 190: Th-230 total activity in waste panel ---------- > TEPAS_WP
Param 191: Total isotope activity in waste panel --------- > TEPAT_WP

Total activities of isotopes in rest of repository (EPA units)

param 192: Am-241 total activity in rest of repository ---> TEPAl_RR
raram 193: Pu-239 total activity in rest of repository ---> TEPAZ_RR
Param 194: Pu-238 total activity in rest of repository ---> TEPA3_RR
Param 195: U--234 total activity in rest of repository ---> TEPA4_RR
Param 196: Th-230 total activity in rest of repository ---> TEPAS_RR
Param 197: Total isotope activity in rest of repository --> TEPAT_RR

Fluxes (Ci/s) in borehole at Rustler/Culebra Interface h
Param 198: Am-241 flux up borehole at Rustler/Culebra (el,713} --> FLIBH_RC
Param 199: Pu-239 flux up borehole at Rustler/Culebra (el.713) --> FL2BH_RC \
Param 200: Pu-238 flux up borehole at Rustler/Culebra (el,713) --> FL3BH_RC
Param 201: U--234 flux up borehole at Rustler/Culebra (el.713) --> FL4BH_RC
Param 202: Th-230 flux up borehole at Rustler/Culebra (el.713) --> FL5BH_RC

Concentration (kg/m*3 brine) of isotopes in borehole at Rustler/Culebra

Param 203: Am-241 concen. in bh at Rustler/Culebra (el.713) --> CON1BHRC
Param 204: Pu-239 concen. in bh at Rustler/Culebra (el.713) --> CON2BHRC
Param 205: Pu-238 concen. in bh at Rustler/Culebra (el.713} --> CON3BHRC
Param 206: U--234 concen. in bh at Rustler/Culebra (el.713) --> CON4BHRC
Param 207: Th-230 concen. in bh at Rustler/Culebra (el.713) --> CONSBHRC
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Code: SUMMARIZE Version Number:2.10 Platform:Alpha AXP Beatle Open VMS v6.1

Input file: Directory:

File Name:

Output Files:  Directory:

File Name:

Input file: Directory:

File Name:

Output Files:  Directory:

File Name:

U1:[KMECONO.TEST.CCA.SUMM]
SM_CLEPA_10k R1S%.INP
SM_RP_EPA_R1S%.INP

%=1..5

U1:[KMECONO.TEST.CCA.SUMM.R15%]
c1% EPA TBL

U1:[KMECONO.TEST.CCA.SUMM]
SM_RP_EPA R1S%.INP
%=1.5

U1:[KMECONO.TEST.CCA.SUMM.R18%]
RP% EPATBL

Files created with SUMMARIZE, i.e. *.tbl files, were exported to a PC in order to perform
simple data manipulation; (e.g. to determine minimum, maximum, mean, medians).

Code: EXEL Version Number: 5.0 Platform: Gateway 2000 - 4DX2-66V

SWCF-A:1.2.07.3:PA:QA:TSK: NS6, 59 (4, som) A-9 July 15, 1996
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Appendix B.
Figures 1 and 2 are maps of BRAGFLO ‘logical material identification’ and ‘logical
mesh’ grids used to determine actinide releases to Marker Beds, Rustler (Magenta and Culebra

Dolomites) and Dewey Lake Formations. Dependant Parameters (listed in Table 1 Appendix A)
were calculated by ALGEBRA runs using output from NUTs transport runs.

SWCF-A:1.2.07.3:PA:QA:TSK: NS6, S9 4, vy B-1 July 15, 1996
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