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-From: Xiaosong Yin

To: Keith Lockie

Date: 06/15/2006 8:29:02 AM
Subject: Additional information request

Keith,

Attached is a list of request NRC generated to follow up our 6/1/06 pubhc meeting. In order to better
complete our TER on INL TFF waste determination, your response is greatly appreciated. For your
convenience, | have also attached the questions and the slides we presented in the meeting. If you have
any questions, feel free to let me know.

Thanks,
Xiaosong * -

Xiaosong Y|n
US Nuclear Regulatory Commission
NMSS/DWMEP

- Washington, DC 20555-0001 -
(Voice): 301-415-7640
Mailto: xxy@nrc.gov

cC: Bret Leslie; Cynthia Barr; linda.suttora@em.doe.gov; Ryan Whited
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Follow-up Items from 6/1/06 Meeting with DOE on INL TFF Waste Determination

As committed by NRC staff at the conclusion of the 6/1/06 meeting, we are providing a list of
follow-up items that require a response from DOE. Information requested is based on the
‘questions provided to DOE for this meetlng (see attached) as well as NRC's Request for
Additional Information (RAI). The i issue number from the list of attached questions is listed in
blue after each information request along with the number of the slide that NRC presented in the
meetlng (lf applicable).

1. Based on information provided in cIarlfymg RAI #3 and as a follow-up to RAl #6 NRC
requests the following information.

--DOE-ID should provnde specifications or standards that will be |mposed on the slag to ensure
" its suitability for cement blendlng and to ensure that it will release its content of reducing agents
_ Issue 3

' -fDOE-ID should provide additional j’ustification regarding why the effect of stresses imposed by
the large mass of grout and concrete to be emplaced in the tank and vault on the physical
degradation of the concrete base mat can be neglected.

2. Based on information provuded in response to RAIs #1 and #4, the followmg
information is needed to determme if the uncertainty in the Np-237 inventory in the sand
pad will have a significant impact on the modeling results and to help explain '
mconsrstent modelmg results for Sr—90 in response to RAI #4.

: --DOE ID should prowde the de used for Np-237 in the screening analysns since DOE did not
. perform additional- modellng of release and transport of Np-237, although the uncertalnty in the
inventory of Np-237 was much greater than it was for other modeled constituents in response to
RAI #4. lssue 4

--DOE ID should explain the |nconS|stent and unexpected high sand pad inventory values for
. most of the low pH Kd sensmvuty runs for Sr-90 contalned within response to RAI #4. Issue 4

3. Based on new characterlzatlon data (ICPIEXT-04 00244) that show mconsnstencles
_.with DOE-IDs hydrogeologlc conceptual model (HCM), NRC needs additional information
" to determine the |mpI|cat|ons of this new lnformatlon on DOE-ID’s modelmg results. As a
_ ‘,..'follow-up to information provided in response to RAIs’ 10,11,12, and 13, ‘that addressed
- _controlling hydrogeologlc features and model support NRC |s requestlng the followmg

_ mformatlon

R :',--DOE-ID should prowde the reference that contalns a new west/east geologlc cross sectlon B-

o B' that is illustrated in‘Figure 3-4 of “Evaluatlon of Tc-99 in Groundwater at INTEC:" -Summary of
- ,}LPhase | Results” (ICP/EXT-04 00244). . The reference from ICP/EXT-04-00244 that contains
~*"“this cross-section-is “Phase .1 Monitoring Well and Tracer Study Report for Operable Umt 3-13,

Group 4, Perched Water," DOE/ID-10967, Revusuon 1, 2003. ‘DOE-ID did hot prowde the most
recent geologlc cross-sectlons for the study area ln response to NRC RAI 12 -Slide 7-and Issue
2 .




--DOE-ID should provide any additional reports doctimenting recent characterization activities
related to the elevated Tc-99 monitoring well data that may provide additional information
regardlng the updated HCM for vadose zone flow at TFF. Slides 4, 7, and 8, and Issue 2

--DOE-ID should provnde the approximate thickness and extent of perched zones in the final
calibrated model in plan view along the cross-section, final calibrated heads at nearby
monitoring well locations, and the hydrostratigraphic location of the top of the perched zones.
Based on new information that shows the HCM for vadose zone flow at TFF has evolved based
on collection of additional characterization data (ICP/EXT-04-0244), NRC needs additional
information to determine the goodness of fit of the modeled versus observed heads, to
determine the amount of dilution in the perched zones, and to estimate the magmtude of
attenuatron durrng lateral transport along the perched zone. Issue 2

- --DOE-ID should provide center—lrne plume concentrations (as depicted i in Figure 4-2 of the PA)
-as a function of time for modeled radionuclides at key locations in table format and a figure
showing these locations. Locatrons should include the following grrd cells: 1.) directly
underneath the TFF in'the perched water, 2.) near the “spillway” in the perched water, and 3.) i in
the saturated zone. DOE-ID revised the time of peak release for Tc-99 in Table 4-1 of the PA in
response to RAI #13."The source of the error described in the RAI response is not clear.
Furthermore, the travel time to saturated groundwater is difficult to determine with the use of
-scientific notation which truncates the year of maximum concentration in groundwater for Tc-99
(DOE-ID should provide the travel time in years). The information requested above is also
needed to clarify to what extent Sr-90 concentrations are reduced due to attenuation in the 600
“meters of lateral transport in the unsaturated zone, which cannot be determined easily from the
' currently avallable rnformatlon Sllde 10 and Issue 2

,--DOE—ID should provrde a new flgure that shows an accurate deplctron of the locations of
'sedrmentary interbeds as shown in Figure 4-2 in the PA (the location of the sedimentary
interbeds depicted on this frgure is not consistent with Figure 2-12 in the PA). Slide 13

- --DOE-ID should try to provrde a better explanation regarding the large Iateral extent (0.5-1 mile)

of the contaminant plume near-surface and as it enters the saturated zone. For example, is the

- large lateral extent near-surface indicative of perched water in the alluvium? DOE-ID should
-also explain why the contaminant plume is depicted at the surface of the model domain in
Figure 4-2 of the PA when the tanks are located at approxrmately 45 feet below grade Slide 11




Summary List of Major Issues for 6/1/2006 Telecon with DOE-ID
Draft 3116 Waste Determination

NRC has several questions regarding the nature and extent of current
contamination in the.subsurface at the TFF including the following:

e the current level of Sr-90 and Tc-99 contamination in perched water and
saturated groundwater from TFF sources

e the potential impact of existing contamination on future contaminant transport
due to competitive sorption and changes in geochemistry

e the results of additional hydrogeologic chatacterization performed-recently for
‘the elevated Tc-99 in the saturated zone

e the impact of current contamination on monitoring and the ability to detect

" future releases from the TFF _ .

e the use of recent characterization data to calibrate the PA model used for the
waste determination

NRC has several questlons regardmg construction of the PORFLOW model
including the followmg

. boundary condltlons for the Big Lost River used in the final calibrated PA
model z
"~ selection of the cross section used in the modelmg, i.e., vadose zone flow
is expected to be in a more southeasterly direction from the Big Lost River
consideration of volcanic vents and dikes (Anderson and Liszewski) '
consideration of the head gradient of perched water and mounding of
water in perched zones
e extent of perched zone (inconsistencies with the head targets in
" PORFLOW model vs. Rodriquez reference) -
consideration of transrent flow conditions
o consrderatron of dlsturbed alluvrum and hrstonc Brg Lost Rlver channel
,_;depos1ts in the PORFLOW model RETS
L "'treatment of basa]tlc rubble zones m the PORFLOW model
the affect of grid dlscretlzatlon and treatment of fractures as porous
_ »;_'matenal on unsaturated and saturated zone dlspersron/dtlutlon ‘
e . head data for perched water in the final calibrated model (information on
L thlckness of perched zone and ]ayers where perched water ex1sts is
L '_-'-'_:'f,.{needed) LTI T :
e lateral transport to sprllway in the absence of perched water
g .;i*saturated zone thrckness dlfference near TFF L
o NRC needs a hi gher resolutlon map of potentrometnc surface near TFF
e NRC would also like to geta copy: of ICP/EXT—O4 00244 and any other
recent characterization data for thé TFF (this report should have a
west/east cross-section which wasn’t provided in the RAI responses)




e NRC would like to get a copy of center-line plume concentration over
time for all modeled constituents at key locations (perched water close to
the TFF, at the spillway, and as it enters the saturated zone)

." NRC has additional questions regarding grohting operations and slag
specifications (see additional information on attached page).

. NRC will have qﬁestions regarding the Kd selection and saturation levels for the
sand pad inventory/release modeling and results of the analysis.

. NRC will have questions regarding the flooding scenario. .

. NRC would Hkg for DOE-ID to explicitly list éll key radionuclides important to
- worker dose. '




Additional Information for Issue #3

In the DOE response to the NRC Clarifying Request 3 (CH2M-WG Idaho, 2006; page
CR-3-1), it was stated that slag will be added to the engineered grout placements and

" encapsulation grout pours and the first pour in the WM-185 and WM-187 vaults to ensure
the establishment of a reduced environment and mitigate the release of electroactive
radionuclides, such as Tc-99. The revised basic mix design also was listed.

Are there specific standards or specifications that will be imposed on the slag to ensure
its suitability for cement blending and to ensure it is reactive and will release its content

_ of reducing agents? Such spemﬁcatmns would include glass content, usually in excess of
. 80%, and also granu]ometry, particle size, or surface area. In addition, the sulfide sulfur
content should be determined. ‘Normally, blast furnace slag contains 0.7-1.1 wt% sulfur.
If the sulfide sulfur falls below the lower limit, it might be necessary to conduct tests to
ascertain reducing conditions would occur. Also, steps are needed to ensure the slag that
is used in the mixture is fresh. Slag is penshable and, once ground, looses reactivity
rapidly, within a few ‘months, in storage. The mixture formulation provided in the DOE
response suggests that the grout formulator intends to make the grout at the site. (The
alternative is to intergrind the slag and cement at the cement plant and supply a
preblend). If the grout formulator uses a silo for slag storage at the site, steps must be
taken to ensure the slag used for mixing is still fresh and reactive.

Although there is uncertamty in the available literature data regarding the minimum slag
content required to achieve reducing conditions, it seems the mixture formulation given
in'the DOE RAI response has just enough slag to achieve reducing conditions, but not
enough for a good safety margin. It would be useful if results of laboratory tests are -
~provided to demonstrate the mlxture deS1 gn given in the RAI response would result in
reducing conditions.
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I'f}_' Model and Calrbratron

,,,,,

How are contamrnants transported
" _inthe model?
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Lieation of Seclmetary literbedt =

Anderson, S.R. and M.J. Liszewski.
Stratigraphy of the Unsaturated Zone
and the Snake River Plain Aquifer At
and Near the Idaho National
Engineering Laboratory, Idaho. USGS
WRIR 97-4183 (1997)
http://www.osti.gov/bridge/

Figare 2-12. North-seuth geologica] cross-ssction ™
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G " ec clo glc Fea tures Affecting
dra U/IC Properties

How do volcanlc vents dlkes and
f|ssures affect contaminant flow
S and transport? |




Anderson et al. (1999)
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Anderson et al. (1999)
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e How does the Big Lost River

S control flow and transport in the
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Rodriguez et al, 1997
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m Northerrs perched water body
[]:D:D Ferched water body resulting from the percolation ponds
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Flgure 218, Approximatc cxtent of the upper basalt perched water bodics at the ICPP,




Weterlavels

(] . - A_ 7. -
. Y i . : : . . . ) . R T
W s .. ]
\ . mm-w»oummme-
. —-—umnbmam

- Contowr Nerval O Fout

wmmn

Figure 2-20. Elcvation of water above the “CD” interbed in the northern ICPP.
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Figure 2-21. Elevation of water above the “D” interbed in the northern ICPP.
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gure 3. Pliy view of the Tak Farm Facility.
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