





i RESPONSE TO COMMENTS

| ON NRC OPEN ISSUES
FALLS CITY, TEXAS
UMTRA PROJECT SITE

APRIL 30, 19881
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UMTRA DOCUMENT REVIEW FORM

SECTION 1

Site: Falls City, Texas __ Date: 4/1/81
Document: Draft TER
Commentor: NRC

Open Issue: Number 1]
Section: 2.3.5

DOE needs to provide a map showing the location of all abandoned, currently being
developed (mined or otherwise processed) or undeveloped natural resources in the
region and site area.

SECTION 2

Response: By: _6. Lindsey
Date: March 27, 1991

Figure 1.1 has been prepared showing a modified map from Eargle et al., 1971,
using additional data from aerial photos dated 1-27-83 and 2-28-83.

Plans for Implementation: The figure will be included in the final RAP,

SECTION 3

Confirmation of Implementation:

Checked by: Date:
Approved By: Date:

4/30/91 1
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SECTION 1

Site: ralls Ci Date: 4/1/91
Document: Draft TER

Commentor: NRC

Open Issue: Number ?
Section: 2.4.3

DOE needs to define a specific design acceleration rather than recommend a range
of acceleration values, .05 to .10 g, as design acceleration. If the cell design
used the .10 g design acceleration, then DOE should specify .10 g as the design
acceleration,

SECTION 2

Response: By: _G. Lindsey

Date: _March 27, 1991

In paregraph 6.3.4 of Attachment 2, the sentence will be revised to read "...a

desi?n acceleration of 0.10 g is recommended." This is the minimum allowable
acceleration for UMTRA Project sites as per the Technical Approach Document,
1989,

Plans for Implementation: The RAP will be modified accordingly.

SECTION 3

Confirmation of Implementation:

Checked by: Date:
Approved By: Date:

4/30/91 -3-
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£, Page D-214 (Table D.4.4), Page D-222 (Table D.4.13), and Page D-224
(Table D.4,15) are contained in Volume | of Information for Bidders
Section 3, "La Mesa Borrow Area - Geotechnical Data - Laboratory
Test Results".

F. No tests have been performed on samples retrieved from Test Pits 006
and 010, These two test pits have been deleted in the statements at
the bottom of Sheet 191 (former Sheet No, 146) of Calculation 20-
438-01-02 "Geolechnical Properties", Tests performed on samples for
g;st Pit 010 were tabulated on Page 14, Calculation No. 20-438-01-

zltns for Implementation: The information will be incorporated into the final
pl

SECTION 3

Confirmation of Implementation:

Checked by: Date:
Approved By: Date:

4/30/91 -8-
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UMTRA_DOCUMENT REVIEW FORM

SECTION 1

Site: f Date: 4/1/91
Document: Draft TER
Commentor: NRC

Open Issue: Number 5
Section: 3.2.5

DOE needs to address staff concerns on the coefficients of hydraulic conductivity
for the radon barrier and in situ tailings materials at this site (Section 3.2.5,
item 2).

SECTION 2

Response: By: TSC/RAC
Date: April 30, 1991

If the NRC concurs with the proposed groundwater compliance strategy, then the
saturated hydraulic conductivity of the radon barrier and in situ tailings, and
its impact on infiltration and seepage will not be an issue. Any remaining NRC
concerns regarding the saturated hydraulic conductivity of materials can be
addressed by amending the RAS/RAP with additional text on the subject as noted.

Plans for Implementation: As noted above.

SECTION 3

Confirmation of Implementation:

Checked by: Date:
Approved By: Date:

4/30/91 -9-



SECTION 1
Site:
Document:
Commentor:
Open Issue:

Section: 3.

Date: 4/1/8]

Efift TER
NRC

Number 6
2.8

DOE needs to address staff concerns on the strength and compressibility
characterizations of in situ tailings (sand, sand-slime, and slime), of relocated
tailings, berm materials (Section 3.2.5, items 3, 4, 5, 7, and 8).

SECTION 2

Response:
Date:

Item 3.

4/30/91

By: 1SC/RAC

April 30, 1991

In-situ tailings were hydraulically placed in the current locations
and are expected to be in a state of equilibrium under the exiting
conditions. With respect to the average relative density of this
material as determined from the piezocone data, the average relative
density of this material has been revised to the range of 35, 46,
and 50, percent respectively, in the tailings piles 7, 1, and 2.
The revised relative density values are presented in the Calc. No.
20-438-01-02 "Geotechnical Properties", and the reasons for the
revisions are as follows:

The relative density included in the piezocone sound . ng report were
calculated based on the assumption that there is no perched water or
groundwater tahle in these tailings piles. However, perched water
was encountered in some locations within the tailings pile as
indicated in some borings logs next to the piezocone soundings.
Thus, relative density was corrected for those tailings below the
perched water table. Also, it is worthwhile to point out that
relative density does not apply for sand-slime materials at the
Falls City site because of high percentage of fines contained in
these materials.

The cohesion value from the UU test previously selected (cohesion ¢

= 600 psf) may be high for the hydraulically placed and unsaturated
in situ sand tailings. The sand was hydraulically deposited only a

7




Item 4

Item 5.

4/30/91

short time ago and has not undergone any significant geological or
chemical weatheri g to exhibit a significant cohesion component in
shear strength, The UU test for the unsaturated in situ sand sample
was subsequently re-evaluated and revised with a cohesion (¢) of 200
psf. This value may be more reasonable because the cohesion compo-
nent is derived from the ¢lay component of sand. Also, this value
would be similar to the cohesion value of slime tailings, which have
an estimated undrained strength (Su) of 400 psf, or a cohesion (c¢)
of 200 psf. In the revised slope stability analyses, for
conservatism, it was assumed that ali in situ tailings were slime
railings, which have the weakest strength among all types of tail-
ings material. Adequate factors of safe.’/ were obtained against
slepe failures under different loading cond'tions analyzed., The UU
strength parameter for in situ sand tailings was not actually used
in the revised slope stability analyses.

The OCR characterization analyzed previously for in situ slime
tailings at shallow depth may be unconservative., The slimes at this
site have a natura) moisture content of nearly 100 percent, which is
approximately equial to their liquid limit, and are in a very soft
consistency state. The tailings at this site were hydraulically
placed in their current location and are in a state of equilibrium
due to self weight, weight of existing soil cover, and any
consolidation/compactiorn as a result of earth moving operations
associated with placing the soil cover. The tailings are expected
to be normally consolidated for the entire depth. The OCR
characterization analyzed previously using piezocone data may not be
adequately supported by other data such as consolidation test data,
In view of this, the undrained s*rength and consolidation characte-
rizations of the in situ slime tailings were re-evaluated and
revised to be a normally consolidated clay for the entire depth of
the slime layer. Settlement calculations were revised using the
normally consolidated compressibility parameters (Cc) and coeffi-
cient of consolidation (Cv). It should be noted that the unit for
Cv values presented in the dRAP and In‘nrmation for Bidders was not
correct. The units should be in (in /sec) rather than (cm/sec).
The correction has been made in Calculation No. 20-438-0]1-02.

Slope stability calculation was also revised using the normally
consolidated undrained strength values with Su/p ratio of 0.28. An
undrained shear strength of 150 psf was conservatively assumed for
the upper five feet of the slime layer.

The composite samples, which consisted of sand, sand-slime, and
slime tailings, were mixed in a bucket during field investigations
and were remolded in the laboratory for testing. In the previous
calculations these samples were assumed to be representative of the
tailings after they are relocated and compacted in the disposal
cell, The DOE concurred with the NRC’'s comment that, since the
tailings placement specifications do not spec\fy any requirements
for mixing the tailings before placing them in the disposal cell,

«11-
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Item 7.

Item B.

these composite samples may not necessarily be representative of the
materials placed in the cell. The relocated tailings may be placed
such that material in some locations may consist entirely of sand,
entirely of sand-slime, or entirely of slime. In view of this, all
the laboratory results of tests performed on remolded tailings were
re-evaluated. The values for index and physical properties were
presented separately for remolded sand, sand-slime, slime, and
composite samples. For conservatism, the lowest reasonable values
were selected for strength parameters and were used for appropriate
analyses (MKES Calculation No. 20-438-01-02).

The DOE agreed with the NRC’'s comments that the UU strength
previously selected for relocated tailings were higher than the CU
strength., The higher strength may be due to the unsaturated
condition of the test specimens. The test data was subsequently re-
evaluated. As mentioned in Item 5 above, the lowest reasonable
strength parameters were selected based on the tests performed on
remolded sand, sand-slime, slime, and composite samples. In the
slope stability analyses, the revised UU strength used for short-
term cases was ¢ = 600 psf and @ = 13°; the total stress strength
from CU tests used for long-term seismic case was ¢ = 250 psf and @
« 17° and the effective stress strength from CU tests used for
long-term static cases was ¢ = 200 psf and @ = 20°. These values
are deemed to be appropriate.

The has DOE reevaluated the test data. As a result, the revised U
strength for the berm material is cohesion of 1050 psf and zero (0)
friction angle. No CU tests were performed on this material. It
was assumed, for conservatism, that the berm and the in situ slime
tailings have the same strength. As mentioned in Item 3 above, the
revised slope stability analyses were performed assuming all the in-
situ materials including the berms were slime tailings. Therefore,
the strength selected for berm material was not used in the stabi-
lity evaluation.

Plans for Implementation: The final RAP will include the appropriate information.

SECTION 3

Confirmation of Implementation:

Checked by:
Approved By:

4/30/91

Date:
Date:

«]12-



UMTRA_DOCUMENT REVIEW FORM

SECTION 1
Site: &2}]5 City, Texas __ _ Date: 4/1/91
Document : Ft TER

Commentor: NRC.

Open lssue: Number 7
Section: 3.2.5, 6.2.1.2
DOE needs to address the staff concerns on the reported organic content of radon

barrier borrow material and tailings designated to be relocated to the disposal
cell (Section 3.2.5, items 6 and 9).

SECTION 2

Response: By: TSC/RAC
Date: April 30, 1991

The DOE will implement a field investigation to retrieve additional soil samples
from the tailings piles and the windblown areas. Organic content of these
materials will be tested and determined.

The DOE will plan a supplementary field program. Additional samples will be
collected and tested in the primary borrow area. Following completion cf this
supplemental program (including sampling and testing), the DOE will address the
justification for the planned uses of material.

The organic content of the relocated tailings should not exceed five percent of
the total relocated material volume and organics should be well mixed; however,
this requirement will be easily met. Providing additional test results, re-
evaluating existing tests, and amending the RAS/RAP text may be necessary to
address NRC concerns.

Plans for Implementation:

4/30/81 -13-



SECTION 3
Confirmation of Implementation:

Checked by: Date:
Approved By: Date:

4/30/91 -14-




Site: Falls %]Lx*_lngin~__.__, Date: 4/1/81
Document : gﬁfft ER

Commentor:

Open Issue: Number 8
Section: 3.3.1
DOE needs to reevaluete the stability of the disposal slopes using the revised

soi] parameters, investigate if sliding wedge method of analysis is appropriate,
and also evaluate stability of the slope in the vicinity of bering 065,

SECTION 2

Response: _ By: RAC
Date: April 30, 1991

Concerns regarding the strength parameters selected for the in situ sand
tailings, in situ slime tailings, relocated tailings, and berm materials were
addressed in the response to Open Issue 6. The strength parameters of these
materials have been reevaluated and revised in Calculation No. 20-438-01-02.
Slope stability analyses were re-evaluated assuming all in situ materials were
slime tailings, which have the weakest shear strength among all materials (see
response to Open Issue 6, Item 4).

The DOE has revised slope stability analyses for the disposal cell slopes.
Factors of safety against s1iding along the critical slip circle were determined
using Bishop's Modified Method of Slices. Computer code UTEXASZ was used in the
calculation of factors of safety against failure for short-term static and
seismic, long-term static, and seismic loading conditions. Seismic conditions
were analyzed using the pseudostatic method. The values of the seismic coeffi-
cients used in the analysis are 0.1 g for long-term and 0.07 g for short-term
loading conditions.

Because of the heterogeneous nature and irregular layering sequences of the in
situ tailings deposits and various thicknesses of the relocated tailings, it was
decided that, instead of performing slope stability analyses for numerous
sections, the analyses were made for one critical section only. It was assumed
that all in situ materials, including the berms, were slime tailings, which have

4/30/91 15~



the weakest strength of all., The embankment geometry was so selected that the
critical section had the greatest thickness for the in situ tailings, Another
conservative assumption was that the high perched water table existed within the
in situ tailings pile, and was uniform across the entire disposal cell, The
perched water table will drain after the placement of the radon barrier layer on
the disposal embankment because there will be 1ittle infiltration from precipita-
tion through the cover, Moreover, the permanent groundwater table was conserva-
tively assumed to be near the interface between the tailings deposit &nd the
foundation., The embankment was found to be safe against slope failure for all
loading conditions under this worst-case scenario (MKES Calculation No. 20-438-
05-02), Therefore, a sliding wedge failure analysis by sliding along the sand-
slime layer is not required.

Plans for Implementation: As noted above.

SECTION 3

Confirmation of Implementation:

Checked by: Date:
Approved By: Date:

4/30/91 -16-
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UMIRA DOCUMENT REVIEW FORM

SECTION 1
Site:
Document ¢
Co .mentor:

Open Issue:

Date: 4/1/91

t TER

NRC
Number 9

Section: 3.3.2

DOE needs to reevaluate the settlement aspects of the design using revised soil
characterization, and also address staff concerns on the locations of the settle-
ment evaluations and localized volume changes under seismic load.

SECTION 2

Response:
Date:

By: TSC/RAC

April 30, 1981

A revised settlement analysis has been made to predict the total and differential
settlement of the disposal cell and the resulting potential for cracking of the
radon barrier and ponding on top of the cover. Assumptions and the design
parameters used to calrulate the total and differential settiement as well as
cracking potential of the radon barrier have been detailed in the revised
Calculation No. MKE 20-438-06-02.

Highlights of the calculations are as follows:

Al
B.

4/30/91

The C, values for all the materials have been corrected and revised.

Instead of characterizing overconsolidation for the in situ slime
layer, this layer is assumed to be normally consolidated.

To reduce the total differential se: lement, certain portions of the
in situ slime will be excavated, relocated and recompacted. The
total volume for the recompacted in situ slime is approximately
387,000 cu yd.

As shown in the revised liquefaction analysis, the potential settle-
ment for the disposal embankment due to earthquake loading is

T 28



negligible.

With regard to Item C, excavation and relocation ~f the slime tailings is an
extremely conservative and costly colution to the problem of differential
settlement, Thus, the DOE may at a later date, evaluate alternative approaches
to solving the problems associate with slime settlement,

alans for Implementation: The revised calculation will be included in the final
P,

SECTION 3

Confirmation of Implementat on:

Checked by: Date:
Approved By: Date:

4/30/91 -18-
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UMIRA _DOCUMENT REVIEW FORM
SECTION 1
Site: LML‘%Lu‘.Igm____ Date: 4/1/81
Document: Draft TER

Commentor: NRC

Open Issue: Number 10
Section: 3.3.3
DOE needs to evaluate the liquefaction potential at some of the boring locations

with low blow counts, and also address staff concerns on the liguefaction
analyses.

SECTION 2

Response: . By: TSC/RAC
Dute: April 30, 1991

Revised liquefaction analyses have been made and are presented in Calculation No.
438-04-03. It was concluded that the liquefaction potential for in situ tailings

:o?}d not occur within the disposal cell, Highlights of the calculations are as
ollows:

A A calculation to evaluate the perched water within the in situ
tailings piles 1, 2 and 7 based on the available data, has been made
(Calculation No. 20-438-08-00). It is concluded that the perched
water table will finally drain because of the placement of impervi-
ous radon barrier layer at the top of the disposal embankment.

B. A fence diagram, as well as soil profile sections, have been made to
well define the locations of sand tailings within the pile. See
Calculation No. 20-438-07-00.

€. Low blowcounts for sands ranging from 2 to 4 beneath the perched
water table were found in Borings B-1, B-2, B-3, B-4, etc. The low
blowcounts were encountered because of the type of drilling method
practiced during the field investigation. The blowcounts were
obtained from sampling by means of hollow stem auger. Therefore,
the blowcounts recorded below the perched water were not correct
because quick sand conditions developed during the sampling

4/30/91 -19-






UMTRA _DOCUMENT REVIEW FORM

SECTION 1

Site: Falls City, Texas . Date: 4/1/81
Document: Draft TER

Commentor: NRC

Open Issue: Number 11
Section: 3.3.4

DOE needs to address the staff conrerns on the specifications for the radon
barrier borrow and the bedding layer materials.

SECTION 2
Response: By: TSC/RAC
Date: April 30, 199]

The specification for the radon barrier borrow will be addressed upon the
completion of additional field investigations and testing.

[he bedding layer between the growth medium and radon barrier layer has been
deleted and the gradation for the bedding layer on the sides'ope has been
calculated and presented in the Calculation No. 20-440-03-00. The bedding
material and riprap will obtain from the same borrow source.

Plans for Implementation: As noted above.

SECTION 3

Cenfirmation of Implementation:

Checked by: Date:
Approved By: Date:

4/30/91 -21-



SECTION 1

Site:

Date: 4/1/91

Document: Draft TER

Commentor: NRC

Open Issue: Number 12
Section: 3.4.2

DOE needs to rectify the inconsistencies among the design calculations specifica-
gigns. ?AI: specifications, and contract specifications identified in Section
.4.2 of the TER.

SECTION 2

Response: o, By: _TISC/RAC

Date: April 30, 199

A. Revision A of the Falls City, Texas Remedial Action Inspection Plan,
Paragraph 6.1.3, states in part: ". . . The nuclear density gauge shall

not be used in radioactively contaminated materials, or in areas where the
gauge may be affected by background radiation or the chemical composition
of the soil (i.e., the first 1ifl of radon barrier material).

Revision A of the Falls City, Texas Remedial Action Inspection Plan,
Para?raph 6.1.4.1, states in part" . . ."There sha'l be a minimum of one
in-place field density and moisture test per Tift,

Once the specifications for the radon barrier are revised to address the
NRC concerns, the Remedial Action Inspection Plan will be revised
accordingly. The DOE cannot revise the Remedial Action Inspection Plan to
addres; NRC comments prior to the specifications for radon barrier being
revised,

Plans for Implementation: As noted above.

4/30/91 .22-
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SECTION 3

Confirmation of Implementation:

Checked by: Date:
Approved By: Date:

4/30/91 -23-
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UMTRA DOCUMENT REYIEW FORM

SECTION 1

Site: Eiils City, Texas Date: 4/1/81
Document : ft TER

Commentor: NRC

Open Issue: Number 13
Section: 4.2.2, 4.3.1

DOE needs to redesign the vegetated top slope of the pile. In redesigning the
topslope, it is suggested that OOE use a runoff coefficient of 1.0, a flow
concentration factor (FCF) of 3, and appropriate values of allowable shear stress
or maximum permissible velocity. OOE also needs to address the conclusions
reached in NUREG/CR-3192 with regard to sheet erosion as they relate to the
design of the topslope.

SECTION 2

Response: , By: TSC/RAC
Jate: April 30, 199]

TSTE:dF?; the ease in review, the following response also addresses Open lssues
and 15,

The NRC concerns and recommendations regarding the topslope cover design have
been addressed in the TAC Calculation FCT-03-91-05-02-00 "Stability of Topslope
Vegetation Cover." The conclusions found in NUREG/CR-3199 have been addressed
in TAC Calculation FCT-03-01-05-01-00.

Additional issues are discussed below:

FLOODING DETERMINATION
Infiltration Losses

For the design of the vegetated top slope, a runoff coefficient of 0.5 was
originally assumed. For the revised design of the top vegetated cover, a runoff
coefficient of C=1.0 has been used in calculating the maximum flow rate. See
MKE’s Calc. No. 20-440-03-00, April 1991,

Computation of PMF
0 Igg;lgng - A flow concentration factor of 3.0 has been used in the
calculations, referenced above, for the top vegetated cover, as suggested

by the NRC to account for "imperfections in the slope and for potential

4/30/91 -24-
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accumulations of flow".

0 Sideslopes - A flow concentration factor (FCF) of 1.5 has been used in
redesignin the side slope erosion protection cover, as suggested by the
NRC. The NRC feels, and the DOE concurs, that even with the prevision of
¢ rock transition zone, the design concentrated flow along the top
vegetated cover will not have uniform and sufficient lateral dispersion to
warrant an FCF = 1.0, as it flows over the grade break into the steeper
sideslope of the disposal cell.

Da - A flow concentration factor of 1.5 has been used in the
revised design of the rock apron also.

Further, several hydraulic conditions and Apron configurations have been
considered for sizing the stable rock size. These are described below:

WATER SURFACE PROFILES, CHANNEL VELOCITIES, AND SHEAR STRESSES
Topslopes

The revised design incorporates the following Flow Concentration Factors (FCF),
as suggested by the NRC.

Location ECE
Topslope 3.0
Sideslope 1.8

In addition, the basic allowable soil shear stress has been developed by
following the methodology presented in Temple (Temple, D.M., et al., USDA,
5%3?]]1;1 Design of Grass-Lined Open Channels, Agricuitural Handbuok Number €67,
1987).

For the vegetated soil cover with a slope of one percent, the flow is subcritical
and the effective soil stresses are lower than the allowable soil shear stresses,
both for "fair" and "poor" vegetative cover - as found in the above-referenced
MKE calculation.

Side Slopes

A flow concentration factor of 1.5 has been used for calculating the design flow
along the sideslope, which resulted in an average rock size (D§0)min of 7.2
inches.

Downstream Apron

For calcuiating the apron rock size, the following combinations of apron
configurations and hydraulic conditions have been considered:

A, At the grade break from the 20 percent sideslope to the 10 percent slope,

the apron is subjected to the same tractive shear as the steeper 20
percent side slope immediately upstream. This resulted in apron rock

4/30/91 -25-
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s‘ze, (D50)min of 7.2 inches. However, a (DS0)min of 8.0 inches resulted
from using V.S, COE ‘s stilling basin equation (see Table 3 of MKE
calculation). HMowever, a collapsed apron with a 3H:1V slope with sheet
flow along 1t with a flow concentration factor of 1.5 (described below)
is the governing situstion that required a (D50)min of 11.3 inches,

The Apron depth has been extended to the maximum potential scour depth
that could result from (12 runoff from the top and side slopes of the
disposal cell, and (11) PMF in the swale on the east side of the disposal
cell « whichever 1s maximum, Calculations show that the scour causad by
the PMF is greater and accordingly, the apron depth has been extended to
this potential scour depth.

As Yong-term gully encroachment down to the maximum potential scour depth
occurs, the apron is assumed to have collapsed with a steep 3H:1V. The
stable rock size 1s calculated to be $050)min » 11.3 inches under this
configuration using PMF values and a flow concentration factor of 1.5,
The results are summarized in Table 3 of the MKE calculation,

Gullies developed adjacent to the apron will exert a force on the apron
rock, the magnitude of which depends on the gully size and flow concen-
tretion factor, Assuming a conservative gully section and a flow concen-
tration factor of 3.0, the stable rock size was calculated., The results
indicate that the design (D50)min of 11.3 inches will be stable under the
conservative assumptions of gully formation.

0 Hj&g:_ﬁn:ﬁgﬁn_tqﬁtjlg The water surface profile in the area between
the disposal cell and Road 1344, resulting from the PMF, has been
calculated using U.S. COE's HECZ computer program. The results,
included in Appendix A of the MKF calculation, show that the PMF
stage is lower than the Apron elevation along its entire length. This
is to be expected since the Road 1344 elevations are lower than the
Apron elevations. The analysis assumed the culverts to be clogged,
which resulted in PMF spills over the roadway towards the east, away
from the disposal cell.

Thus, the PMF does not directly affect the Apron, although the
resulting scour in the swale could initiate gully development towards
the Apron. As stated above, the Apron depth has been extended to the
maximum potential scour depth due to the PMF in the swale.

0 Hydraulic Jump - The design flow stream (PMF, with a flow
concentration factor of 1.5) on the sideslope and the apron has
Froude Numbers of 2.03 and 1.31, see Table 5.2 of MKE calculation,
The calculated flow depths range from 4 to § inches and velocities
range from § to 6 ft/sec. A hydraulic Jump 1. expected to be
submerged, within the swale waterway, where the apron flow meets the
water surface in the swale.

0 WMMMMMWL%MM .
KES analyses found that the PMF scour within the swale 1s deeper

-26-



than the PMF scour adjacent to the Apron. However, the Apron is
extended to the scoured swale elevation on the assumption that over
a long period of time, gully erosion would nroceed towards the Apron
and eventually the base of the apron would have nearly the same
elevation as that of the scoured swale.

Prior to this long-term development, the concentrated sheet flow from
the disposal cell side slopes would control the erosion adjacent to
the Apron, Calculations show that the design rock size for the Apron
will stable under the gully erosive forces caused by concentrated
sheet flows immediately downstream of the apron.

Plans for Implementation: The RAP will be modified accordingly.

SECTION 3

Confirmation of Implementation:

Checked b‘: Date:
Approved By: . Date:

4/30/91
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SECTION 1

Site: ]}: g!;:. Texas Date: 4/1/91
Document : Eh t 1ER

Commentor: NRC

Open lssue: Number 14
Section: 4.2.5.2, 4.3.2

oog needs to redesign the riprap for the side slopes of the pile, using a FCF of
1.8,

SECTION 2

g:::?nse: By: 1SC/RAC

See response to Open Issue )3

Plans for Implementation:

SECTION 3

Confirmation of Implementation:

Checked bg: Date:
Approved By: Date:

4/30/9) -28-
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SECTION 1

Site: h Texas . Date: &/1/91
- Document : é%ﬁtk
! Commentor:

dpen Issue: Number 15 |
Section: 4.3.3

|
DOE needs to redesign the riprap vor the apron (1) using & FCF of 1.5 in
calculating the design flow rate, (2) using the maximum shear stresses produced
where the 20% side slope meets the apron, (3) using appropriate velocities and
stresses produced in the drainage channel along road 1344, and (4) using
appropriate values of flow concentration produced by headward gully advancement
|
1
|

SECTION 2
Response: By: . JSC/RAC

Date: e hpril 30, 1991

See response to Open Issue 13

i Plans for Implementation:

L L S 1 T S EMTT Y SEh T T4 ED LA A R
SECTION 3

Confirmation of Implementation:

Checked bg: Date:
Approved By: Date:
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SECTION 1

Site: . Date: 8/1/81
Document :
Commentor:

Open lssue: Number 18
Section: 6.1, 5.2.3, 5.4.1.4

The DOE needs to establish background hydrochemistry for the Deweesville/
Conquista aquifer, unaffected by uraniui milling operations and the presence of
tailirgs piles. None of the existing back?round wells for the site can be
considered as upgradient, uncontaminated weils because the site occurs on @
hydrologic divide. A1l of the backyround wells appear to be within the
historical radius of influence of the millsite and the artificial recharge of
targe volumes of disposed, acidified wastewaters,

SECTION 2
Response: By:
Date: April 30, 199]

The DOE has initiated three phases of drilling programs beginnfn? in 1985 to
establish background water quality. Many of the background wells were dry
because of the necessity of locating background monitor wells updip along the
topographic divide. The locations of the dry holes are shown on Figure 18.1,
The number and placement of the holes demonstrates that DOE has attempted to
characterize background water quality in all feasible upgradient and cross-
gradient locations. From this, the DOE has concluded that characterization of
upgradient background water quality in the Deweesville/Conquista aquifer is not
possible. Groundwater quality must be taken from downgradient or cross-gradient
monitor wells that have not been influenced by tailings seepage. As a result,
btgkground water quality has been established based on geochemistry of ground-
water,

Because of the potential hydraulic connection between the Deweesville/Conquista
aquifer and the lower Dilworth aquifer by vertical leakage across the lower
Conquista and upper Dilworth facies (both behave as an aquitard, and were
penetrated by exploration boreholes), the DOE will consider the Deweesville/
Conquista/Dilworth as the uppermost aquifer. However, although there is a
potential hydraulic connection, the reducing geochemistry within the Conquista
and the Dilworth members should prevent the migration of hazardous constituents
from the upper units to the Dilworth member. In the final RAP, the Deweesville/
Conquista/Dilworth members will be included as the uppermost aquifer, although
water quality will still be discussed by formation member.
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FIGURE 18.1
LOCATION OF DRY MONITOR WELLS
AT THE FALLS CITY, TEXAS, SITE




Deweesville/Conguiste members

The locations of background monitor wells (663, 664, 665, 666, 667, 677, 68E,
922, and 924) in the Deweesville/Congquista are shown on Figure 3.11 in the
preliminary final RAP, Severa) geochemical approaches were tried while attempting
to establish the background water quality for the Deweesville/Conquista members,
Among these were both stiff and trilinear diagrams in which the patterns formed
by the major cations and antons are used to try to distinguish fluids from
different sources. There 18 virtua)ly no difference in the patterns of the stiff
and trilinear diagrams for the background and on-site wells (Figures 18.2 through
18.6). It 1s, therefore, necessary to finvestigate the distribution of
“indicator" parameters that can be attributed to the milling process and that
should behave 1n a conservative manner in the Deweesville/Conquista groundwater,
The presence of uranium ore deposits at the interface between these units
significantly complicates this effort. The conditions under which the ore
deposits were formed indicate an active geochemical environment, The pres e
of & uranfum mineralization halo around the mined-out ore deposits allow
natural contribution of the same hazardous constituents released during (ha
m1111ng process. The presence of multiple sources of contamination makes “*
distribution of most of the hazardous constituents very complex. In orde
delineate contamination from the mill tailings piles, only those parameters w.t.
a regular distribution (e.g., defined plumes) centered on the piles are
considered to have been contributed by milling activities.

Examination of the groundwater quality data for the Deweesville/Conquista members
suggests that there are efght "indicator® parameters which show a regular
distribution centered in the vicinity of the tailings piles. These are pH,
oxidution/rcguct1on potential (ORP), and the concentraticns of molybdenum (Mo),
sulfate (80.°'), tota) organic carbon (T0C), total dissolved solids (7DS),
uranfum (U), and potentialiy tritium, The measured tota) dissolved solids
concentration 1s dominated by the sulfate in solution, therefore, these para-
meters are interdependent and the measurement of one allows prediction of the
other. Thus, there are seven semi-independent indicator parameters that can be
used to delineate contamination, Attempts to establish a statistically based
1imit on the values of these indicator parameters were frustrated by the small
number of background wells and samples. The high variebility of the indicator
parameters in the background wells prevents using a 99 percent upper confidence
Tevel as the sole basis for defining back?round water quality. Therefore,
isopleths of {indicator parameters were also used to qualitatively assess
background water in background monitor wells. Qualitative background 1imits and
some of the 99 percent confidence intervals for indicator parameters are
BrOSQnttd in Table 18.1, The de#lineation of contemination within the
eweesville/Conquista aquifer 15 complicated by the presence of open pit uranium
mines and ro ant mineralization. In addition, the geochemical environment 1§
continually difying the groundwater as it percolates through the subsurface.
Recognizing the 1imitations of this semi-qualitative approach, background monitor
wells should not exceed the range of more than two indicator parameters,
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FIGURE 18.2
STIFF DIAGRAM FOR BACKGROUND MONITOR WELL 665

FALLS CITY, TEXAS, SITE
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FIGURE 18.3
STIFF DIAGRAM FOR BACKGROUND MONITOR WELL 666
FALLS CITY, TEXAS, SITE
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STIFF DIAGRAM FOR BACKGROUND MONITOR WELL 651
FALLS CITY, TEXAS, SITE
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FIGURE 18.5
STIFF DIAGRAM FOR ON-SITE MONITOR WELL 721
FALLS CITY, TEXAS, SITE




e

1 665
2 666
3677
4922
5924
6 836
7 651
& 712

983s

BACKGROUND

ON-SITE

FIGURE 18.8
TRILINEAR DIAGRAM FOR BACKGROUND AND ON-SITE MONITOR
WELLS COMPLETED IN THE DEWEESVILLE/CONQUISTA AQUIFER
FALLS CITY, TEXAS, SITE




Table i8.1 Indicator Parameters in Deweesvillie/Conquista Background Wells

Monitor H orp Mo Mo S04 Tos | & u ToC - '
Wells Date pH {Activity) {mV) (mg/1}) | (log) | (mg/1) | (mg/1 | {(mg/1) | (Tog) | (mg/1) | Tritium
) M BT e g
663 6/85| 6.8 1.58E-07 1835 | 3499 0.05} -1.30 «<2.4
664 5/85 1 6.9 1.26E-07 0.02 -1.69 45| 2747 | 0.025] -1.60
665 6/89] 4.4 3.98£-05 0.02 -1.6 2380 | 6830 0.01 -2 34| 2.3:2.8
666 5/89 1 6.47 3.38E-07 2201 0.01 -2 1770 | 6500 | 0.064 | -1.19 8| 2.7+2.
667 7/85| 6.8 1.58£-07 703 | 2786 2.9+2.4
677 4/89 | 6.47 3.38E-07 3.51 0.54 -0.2 1770 | 4350 0.025] -1.60 6
668 7/88 | 6.9 1.26E-G7 0.005 ~2.3 | 920 ] 3300 0.1i2{ -0.95
922 4/89 1 5.9 1.26E-06 143 | 0.005 -2.3 2480 | 6280 | 0.059 -1.22 4 2.2
9524 5/891| 6.4 3.98£-07 153 0.02 -1.6 2970 | 4940 ' 0.i35] -0.85
Number of S 9 R 7 7 g 9 8 8 5 NA
Samples
Mean | 5.3 4. 74E-06 129{ 0.089; .0195 1652 | 4575 0.060; .045) 11.000
, Standard Dev. | 0.794 1.32€-05 90 0.199; 0.5691 937 1623) 0.084 ! 0.378 ) 13.009
t{99.n-1) | 2.8% 2.896 4.54]1 | 3.183 1 3.i143! 2.896} 2.895 | 2.992 1 2.998 3.7
99% Conf%:szgg 4.758 1.74€-05 336 L3251 0.12% 2557 | 6143 | 0.166 ; 0.113 32.7
Qualitative 5.9 NA 150 2.5 3000 | 7000 0.2 10 NA
Background Limit
from Isopleth
Maps TR W

Notes:

1. Sampled 6/89

2. Lower confidence internal

3. Confidence levels are calculated by a method described by UStPA (1989) "Statistical Analysis of Groundwater Monitoring
Data of RCRA Facilities -Interim Final Guidance,”™ Office of Solid Waste Management Division, Washington, D.C.

N/A - Not appilicable.
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FIGURE 18.7

DISTRIBUTION COF pH WITHIN THE DEWEESVILLE/CONQUISTA AQUIFER
FALLS CITY, TEXAS, SITE




FIGURE 18.8
DISTRIBUTION OF OXIDATION REDUCTION POTENTIAL
WITHIN THE DEWEESVILLE/CONQUISTA AQUIFER
FALLS CITY, TEXAS, SITE
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FIGURE 18.11
DISTRIBUTION OF TOTAL ORGANIC CARBON WITHIN THE DEWEESVILLE/CONQUISTA AQUIFER
FALLS CITY, TEXAS, SITE




Figure 18.12 shows the distribution of molybdenum in the Deweesville/Conquista
members, The plume for this element is centered at the "moly pit" that was
formed during the solution mining effort in the 1970s. It must be recognized
that the shape and extent of the plume 15 influenced by contributions from the
tailings piles and the unmined mineralization. The molybdenum and uranium
concentrations in groundwater from monitor well 677 are evidence of a much faster
than anticipated average groundwater seepage velocity that would have allowed
contaminated ground water to have reached the monitor well, as suggested by the
NRC. Although average seepage velocity may have some relevance to the movement
of conservative fons, 1t can not be used to finterprét the distribution of
hazardous constituents that are either precipitated or adsorbed along the flow
path., Further discussion of this is provided in the response to Open lssue 21.
Concentrations of molybdenum and uranium exceed the MCLs in groundwater samples
from moniter well 677 even though all other indicator parameters are within the
range of background in groundwater samples from the well,

The distribution of uranium concentrations within the Deweesville/Conquista
member 18 shown on Figure 18.13. The maximum concentrations ave located adjacent
to the tailings piles and pond 6., Concentrations in excess of approximately
0.200 mg/1 seem to be associated with contamination.

Tritium (’H{ analyses of background wells indicate that the background water
quality is low in tritium and not influenced by atmospheric testing of nuclear
weapons (Table 18.1). Attempts were made to date the time of infiltration of the
groundwater in the Deweesville/Conquista aquifer using tritium. The first
attempt had re\it1ve1f high laboratory detection limits (¢ 2.3 tritium units
(TU)) and only two wells (607 and 836) indicated the presence of recent recharge.
Samples have recently been submitted to a laboratory with lower detection limits
(¢t 0.2 TU) and the results have not been received to date. These results will be
submitted to the NRC upon receipt and interpretation, Although some recharge
has occurred to the aquifer from tailings makeup water that was derived from the
Carrizo Sandstone, the DOE calculates that & roughly equivalent amount of
recharge from precipitation has also occurred, Rates of water use during uranium
procos;in?. rates of seepage from the tailings, and rates of recharge from
precipitation are tabulated in FCT Calculation No, 04-81-14-18, As demonstrated
in this calculation, the unsaturated hydraulic conductivity of the tailings has
more influence on seepage than the total water use. Thus, 1t appears that natural
recharge in the vicinity of the tailings is sufficient to contribute tritium to
groundwater that is influenced by tailings seepage. None of the background wells
have elevated tritium,

In summary, it 15 evident that background monitor wells are below the 99 percent
confidence levels for all of the indicator parameters except the Tow pH in
monitor well 665, molybdenum concentrations 1in monitor well €77, uranium
concentrations in menitor wells 668 and 924, sulfate concentrations in monitor
well 924, TOS in monitor wells 665, 666, and 922, and TOC concentrations in
monitor well 665. Considering the qualitative background limits derived from
1sopleth maps, monitor wel) 665 exceeds the gualitative pH 1imit of 6.9, monitor
well 666 exceeds the qualitative limit of 150 mV for ORP, monitor well €77
slightly excerds the qualitative limit for molybdenum, and monitor well 665
exceeds the qualitative limit of 10 mg/1 for TOC. Because none of the background
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monitor wells except 665 exceed either the 99 percent confidence levels or
gualitative background limits for more than two parameters, the background
monitor wells have not been influenced by tailings seepage. Therefore, the use
of the monitor wells in the Deweesville/Conguista members listed in the
preliminary final RAP to %dentif{ background water quality s justified and
appropriate. Monitor well 665 will be kept as a background well because it is
farther down gradient than other background wells that show no influence of
tailings seepage. The high T0C concentration and TDS may be related to
substantial distance monitor well 665 is from the outcrop area.

Pilworth member

Even though permeable units within the Dilworth member are included as part of
the uppermost aquifer, there is absolutely np geochemical evidence that
groundwater within the Dilworth has been contaminated by hazardous constituents
related to uranium processing by seepage from the overlying Deweesville/Conquista
members, Plots o/ the indicator parameters of samples (Figures 18,14 through
18,16) collected from the Dilworth member do not show & configuration that
indicates that there has been a contribution of fluid other than from recharge
by precipitation at the outcrop.

Background water quality within the Dilworth varfes as a function of distance
from the subcrop area. Presently there is no contamination indicated in the
Dilworth based on the distribution of pH and ORP, The distribution of pH in the
Dilworth member {Figure 18.14) does not indicate a contribution of low pH fluids
from the area of the tailings piles. The pH is typically between 6.1 and 6.5 ir
the subcrop area and increases to more than 7.0 down dip. The distribution of the

4/30/81 -48-




311S ‘'SYX3L ‘ALID STiv4d
HIJINOV VISINONCD /ITHASIIMIC IHL NIHLIM WNNIGEBATOR 30 NOILNBIHISICO
Zi'8L IHNOIL

oMW NI S2NWWA 310N

> 4 2

s‘.. LERS N WOS >

\ saaz a06) o 0864

Ak
i

gue

i




o

R AR 1800 o 1900 2090

SCALE IN FELY

SN<9.003

/

-
353
0.062

NOTE VALUES IN MG/L

FIGURE 18.13
DISTRIBUTION OF URANIUM WITHIN THE CEWEESVILLE/CONQUISTA AQUIFFR
FALLS CITY, TEXAS, SITE
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FIGURE 18.14
DISTRIBUTION OF pH WITHIN THE DILWORTH AQUIFER
FALLS CITY, TEXAS, SITE
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FIGUPRE 18.15
DISTRIBUTION OF OXIDATION REDUCTION POTENTIAL WITHIN THE DILWORTH AQUIFER
FALLS CITY, TEXAS, SITE
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FIGURE 18.16
TRILINEAR DIAGRAM FOR THE DILWORTH FORMATION GROUNDWATERS
FALLS CITY, TEXAS, SITE
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SECTION 1

Site: fFalls City, Texas Date: 4/1/8]
Document: Draft TE
Commentor: NRC

Open Issue: Number 19
Section: §.2.1, 5.2.2, 5.2.3, 5.2.4, 5.4.2

The DOE needs to provide an analysis of the potential for downward migration of
contaminants via abandoned boreholes in the site vicinity along with available
data on the locations and construction details of the exploratory boreholes.
These boreholes have the potential to vertically connect the Dilworth aquifer to
the ove lying Deweesville/Conquista aquifer, thereby providing paths for the
downward migration of contaminants,

SECTION 2

Response: By: I1SC
Date: . April 30, 1991

The DOE has previously described the potential hydraulic connection between the
Deweesville/Conquista members and the lower Dilworth member in the preliminary
final RAP (DOE, 1990). To further define the potential for hydraulic connection,
the DOE has obtained records of Susquehanna Western Inc. exploration boreholes
that were drilled in 1960, Because this information is proprietary, it can not
be published in this document but will be summarized briefly. Exploration
boreholes cover the disposal site on 100 foot centers typically to a depth of 300
feet. In the northern and western portions of the site some of the boreholes
penetrated the lower Dilworth and upper Manning Clay. Subseguent to this
drilling, other shallower boreholes were drilled into the Conquista Clay to
define the ore bodies that were mined in the vicinity of the UMTRA Project site.

Although these boreholes cover the site, they most likely do not significantly
increase the present amount of recharge to the Dilworth member. During the 1991
Texas BEG/DOE field program, drillers had difficulty keeping coreholes open. It
appears that the clays in the formation are self-sealing and close the boreholes
naturally. While the permeability of these clays that seal the boreholes is
probably from one to two orders of magnitude less than that of the naturally
occurring materials, the cross-sectional area of the boreho'e available for
vertical recharge is small relative to the area of the aquitard that separates
the Deweesville/Conquista members from the lower Dilworth member. Thus, seepage
down the boreholes is negligible compared to leakage across the aquitard. The
suggested groundwater mound in the upper Dilworth to the southwest of pile 2,
shown on Figure 3.8 in the preliminary final RAP, is more an artifact of leakage
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TABLE 19.1. (continued)
SUMMARY OF AQUIFER PUMPING TEST PARAMETERS

Pumped Well No.

[ e e Y

Observation Well

No.
921 915
Depth 140 40
(feet)
Screened
Interval 118 -~ 132 10 = 40
(feet)
Member Fossiliferous
Congquista~ upper Dilwerth
Sandstone
Static Water 25.18 $7.22
Level (feet)
Pumping Duration Not
(minutes) 1400 Applicable
0.5 (0 = 160 min)
Discharge Rate 1.0 (160 = 350 min) Not
(gal/min) 1.5 (350 = 600 min) Applicable
2.0 (600 = 900 min)
2.5 (900 = 1400 min)
Maximum 15.3 None
Drawdown Observed
Distance from pumped -
well to observation “Not — 17.0
well (feet) Applicable =
Transmissivity 33T§“T€ﬁﬂ§;; not analyzed
(drawdown analysis)
Storativity 4.9 x 107 not analyzed
(drawdown analysis) y
Specific Leakage 7.4 x 10°° day”’ not analyzed
(drawdown analysis)
Transmissivity 37.9 ft?/day not analyzed
(recovery analysis)
Storativity 5.0 x 10°? not analyzed
(recovery analysis)

Specific Leakage
(recovery analysis'

1.1 x 10 day"'

not analyzed
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UMTRA_DQCUMENT REVIEW FORM

SECTION 1
Site: 1s City, Texas ___ Date: 4/1/81
Document : &3'1%‘[[ 3

Commentor: NRC

Open lssue: Number 20
Section: 5.2.2

The DOE needs to prepare a phreatic (water table) map to more accurately show
groundwater flow directions and gradients in the uppermost, unconfined, water-
bearing zones. This map should include the unconsolidated surficial deposits,
Dubose Clay Member, Deweesville/Conquista Members, and the Dilwortn Mamber within
at least a 2-mile radius of the site. This would demonstrate the direction and
gradient of groundwater flow in the aquifer,

SECTION 2

Response: By: ISC.
Date: —hpril 30, 1991

As requested by NRC, the DOE has prepared the phreatic surface map shown on
Figure 20.1. The map was prepared using groundwater elevations obtained from DOE
monitor wells screened in an unconfined interval within the outcrop area of the
geologic member. N> monitor wells are screened in unconfined conditions
upgradient of the tailings piles in the Dilworth member.  Similarly, no
unconfined monitor wells have been completed downgradient of the tailings piles
in the Dubose Clay. Therefore, most of the data are concentrated in the
Deweesville/Conquista outcrop area. The groundwater elevations are a subdued
reflection of topography.

Plans for Implementation: None

SECTION 3

Confirmation of Implementation:

Checked by: Date:
Approved By: Date:
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Table D.2.7 Radon emanating fractions at the
Falls City site

MOISTURE RADON
LOCATION DEPTH DRY WT. EMANATION RADIUM

PILE  PARCEL  NUMBER (ft.) % COEFF. (pCi/g)
1 I3 84 9=11 45.6 0,26 552
1 A 86 12-14 49.4 0.26 655
1 A 89 14-16 56.3 0.27 558
1 A 90 2+-4 94.3 0.27 642
1 A 91 0-2 31.0 0.08 11
1 A 95 31=13 52.1 0.36 656
1 A $5 1)-18 38.1 0.28 475
1 A 97 2-4 24.2 0.18 16
3 A 105 €-8 62.7 0.28 €98
1 A 105 4-6 58.0 0.23 568
1 A 107 6-8 174.3 0.13 943
b A 107 0-2 29.1 0.12 11
1 A 108 6=-7 156.2 0.34 934
2 A 59 8-10 28.9 0.19 274
2 A 59 10-12 28.9 0.17 281
2 A 60 10-12 31.6 0.23 21
2 A 63 4-6 28.2 0.13 524
2 A 64 6-8 54.7 0.21 384
2 A 64 10-12 26.6 0.17 265
2 A 65 8-10 129.3 0.14 1254
2 A 65 4-6 33,2 0.15 458
2 A 71 6-8 29.7 0.19 240
2 A 73 6-8 $9.9 0.10 991
2 A 73 8-10 144.2 0.15 1561
2 A 78 0=-2 26.0 0.15 16
2 A 78 2-4 48.8 0.19 20
4 A 9 16-18 24.9 0.16 317
B A 9 8~10 27.4 0..6 637
“ A 9 30~-32 29.8 0.22 165
G A 9 22-24 31.0 0.18 481
4 A 9 12-14 24.2 0.16 413
- A 10 4-6 12.7 0.18 486
& A 10 10-12 7.6 0.16 240
4 A 10 14-16 31.0 0.17 297
< A 11 2~£ 9.7 0.15 272
& A 11 8-10 73.1 0.17 1855
4 A 11 16-18 86.6 0.14 2046
4 A B 26-28 32.9 0,14 564
5 A T 12-14Db 31.0 0.19 360
5 A 7 4-6 7.3 0.17 175
5 A 7 18-20 108.8 0.21 3733
5 A 7 12-14 31.7 0.19 363
5 A 7 €-8 10.6 0.17 251
5 A 7 10-12 12.1 s [ B 257
5 A B 14-16 13.4 0.21 292
5 A 8 26-28 39.8 0.19 483
5 A 8 10-12 11.3 0.23 227
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Table D.2.7 Radon emanating fractions at the
the Falls City site (concluded)

OISTURE RADON
: DRY WT. EMANATION RADIUM
PARCEL (UMB] . v COEFF. (pCi/g)

0.19 e
0.25 92
0.23 290
0.20 165
0.19 2 00
0.18 0
0.13 64
0. 62
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SECTION 1

Site: 11s City, Texas Date: 4/1/981
Document: ft TER

Commentor:

Open Issue: Number 26
Section: 6.2.1.2

The data used to characterize radon barrier material must be evaluated against
the proposed material specifications.

SECTION 2

Response: By:
Date:

Plans for Implementation:

SECTION 3

Confirmation of Implementation:

Checked by: Date:
Approved By: Date:
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UMTRA_DOCUMENT REVIEW FORM

SECTION 1

Site: City, Texas Date: 4/1/81
Document : Eéift TER

Commentor:

Open lssue: Number 28
Section: 6.3.2
DOE must reevaluate the material that has been considered naturally occurring

ore, and if warranted, address its remediation. Otherwise, DOE must establish
acceptable identification procedures for this material for NRC concurrence,

SECTION 2

Response: . By:
Date:

Naturally occurring uranium ore which has been moved from its point of origin
will be remediated, if present at the Falls City site. The Spook, Wyoming UMTRA
Project site also contains naturally occurring uranium ore, and a procedure for
its identification has been developed. The Spook procedure, with specific
modifications, will be used at the Falls City site. A site geologist will
determine the interface between undisturbed strata and tailings,

Plans for Implementation:

SECTION 3
Confirmation of Implementation:

Checked by: Date:

4/30/91 <77~
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