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SUBJECT:  Shallow Aguifer Permeability at Envirocare LARW, lle.(2) and Mixed Waste
Disposal Facility, Clive, Utah.

Purpose

The purpose of this memorandum is to document staff findings regarding permeability distribution
in the shallow aquifer at the Envirocare low activity radioactive waste (LARW), uranium mill
tailings [11e.(2)], and Mixed Waste Disposal Embankments.

This current analysis updates and augments previous staff analysis of hydraulic conductivity found
in a July 10, 1995 Division of Radiation Control (DRC) letter to Envirocare of Utah.

Introduction

Previous DRC staff analysis included review of the permeability of the Unit 3 Sand at the 1 le.(2)
and LARW Disposal units. This analysis now includes review of all shallow aquifer permeability
data available at the LARW, 11e.(2), and Mi» =d Waste embankments, plus other Envirocare wells
in Section 32. In addition, detailed evaluation is made of hydrostratigraphic intervals tested during
each slug test event, comparisons made between slug test and laboratory results, evaluation of
contrasts in horizontal and vertical permeability, and conclusions drawn regarding lateral distribution
of permeability of the shallow aquifer.

T
eosnis oy |
PDR .

Previously monitoring wells at the Envirocare facility were classified by both the hydrostratigraphic
intervals exposed across a well's filter pack, and the depth where groundwater was encountered at
the time of well installation. This review now revisits previously existing information, and adds well
completion and slug test data collected at the Envirocare Mixed Waste Area. Previous data for the
LARW and 1le.(2) embankments was found in the January 31, 1992 Bingham Environmental
Hydrogeologic Peport, Addendum 1 (Appendix A). Similar well slug test information and well
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completion data for the Mixed Waste Disposal Area was recently provided to the DRC, and can be
found in a November 18, 1994 Bingham Environmental Hydrogeologic Report (Appendix A). Soil

log and well completion data for the GW-5 well slug test were found in the November 29, 1989
Delta Geotechnical Hydrogeologic Report .

Previous DRC review focused on local hydrostratigraphic units present in the wells of interest, i.e.,
Unit 3 Sand or Unit 2 Clay. This study now includes detailed review of the lithologies tested during
each slug test. Several slug test details were considered for each monitoring well tested, including:

1) Initial Head (H,) - or height of the water column measured in the well before addition
of the slug head,

2) Additional Head (H ) - instaneously added to the static water level at the start of the
slug test, and

3) Total Head (Hu) - or total height of water column provided at the start of the slug test,
or the sum of the initial head (H,) and the additional head (H,).

Total head from each slug test was determined and tabulated from the above referenced Bingham
Environmental repcrts. Individual total head values were then compared to their respective well
completion diagram to determine lithologies exposed to additional hydraulic str. - during each test.
Soil lithologies were simply classified as sand, silt, and clay. Thicknesses were measured and totaled
for each soil class and tabulated on a well-by-well basis.

Slug Test Results
Results for wells completed across the Unit 3 Sand and Unit 2 Clay are summarized below.

1. Unit 3 Sand Slug Tests - slug test data was available from 8 Envirocare monitoring wells
where total head was all or in part induced across the Unit 3 Sand, see Attachment 1, DRC
spreadsheet 3SANDK XLS-Litho, below. Although many of these wells intercepted the Unit
2 Clay in their lower filter pack reaches, results were concluded to be representative of Unit
3 Sand due to the higher permeability of this sand and the short term hydraulic stresses
imposed during the tests. In addition, results from well GW-3 were culled from the Unit 3
Sand data set, due to possible hydraulic interconnection with the underlying Unit 1 Sand (see
July 10, 1995 DRC letter, pp. 4 and 5).

Because permeability data are commonly log-normally distributed (Domenico & Schwartz,
pp. 66-67), average permeability for the Unit 3 Sand slug tests was determined using the
geometric mean, found to be 1.09E-4 cm/sec, see Attachment 1. To estimate the first
standard deviation of the slug test data, the raw data were normalized by transformation to
log,, equivalents and the first standard deviation determined from the transformed values.




Memorandum
October 1, 1996
Page 3

Using the transformed values, the first standard deviation value was then added (X + 0) and
subtracted (X - o) from the mean of the transformed values (66% confidence interval). These
log,, values were then re-transformed, the difference between them determined and divided
by 2 to approximate the first standard deviation for the raw data. Based on this
approximation, it was clear that the 66% confidence interval was larger than the geometric
mean at 1.27E-4 cm/sec, suggesting that additional data may te needed in order to achieve
a normal data distribution. Consequently, it is apparent that additional slug test permeability
data are in needed in order to adequately characterize the permeability of the Unit 3 Sand.

- Unit 2 Clay Slug Tests - slug test data were available from 27 Envirocare monitoring wells
and piezometers completed with filter packs across the Unit 2 Clay and in many cases across
boih the Unit 2 Clay and Unit 3 Sand, see Attachment 2, DRC spreadsheet 2CLAYK?2.XLS-
slug. Of these 27 wells, data from one well, GW-16, was culled because of indiscrete well
completion across Units 1 Sand, 2 Clay and 3 Sand; resulting in a hydraulic connection with
the deep confined aquifer (Unit 1 Sand). For this reason and others, well GW-16 was
previously removed from the list of compliance monitoring wells, As a result of this
evaluation, the remaining 26 wells were found to have had slug tests wherein the applied
hydraulic stress was limited to only the Unit 2 Clay.

From these results, the average permeability (geometric mean) for these Unit 2 Clay wells
was found to be 9.86E-5 cm/sec, slightly less than the average permeability determined for
the Unit 3 Sand slug tests. In a similar fashion as described above, the first standard
deviation was determined for the Unit 2 Clay wells, and at 7.80E-5 cr/sec was found to be

smaller than the geoinetric mean, suggesting a possible normal distribution for the
permeability data set.

Next, the DRC staff compared the range of slug test permeability results from the Unit 2 Clay and
Unit 3 Sand, respectively, see Attachment 3, DRC graph 23SLUG.XLS-2vs3. Comparison of these
data clearly show an overlap in range of field permeability, despite the fact that these tests were
conducted on distinct and separate hydrostratigraphic units.

The overlap of permeability seen in these two lithologic units may be explained by heterogeneity in
each of these stratum. For example, thin sand interbeds have been found in soil logs for the Unit 2
Clay, see wells GW-41, GW-42, GW-43, GW-44, GW-45, GW-46 (November 18, 1994 Bingham
Report, Appendix A), and 1-1-30, 1-2-30, 1-3-30, and 1-4-30 (January 31, 1992 Bingham Report,
Appendix A). These sand interbeds may explain the wide permeability distribution in the Unit 2
Clay, relative to those values seen in the Unit 3 Sand. It is also important to note that the same wells
in question range widely across the Unit 2 Clay permeability results available; suggesting that when
sand interbeds are present, they may not always contribute to higher permeability, but in fact may
be of lower permeability clayey or silty sands.
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Conversely, the Unit 3 Sand appears to be just as heterogeneous. Silty clay interbeds were also
encountered in wells GW-26, GW-27, and GW-37 (January 31, 1992 Bingham Report, Appendix
A). Envirocare permeability data show that these Unit 3 Sand wells with clay interbeds range across
the lower 71 percentile (5 of 7 tests) of the slug tests available, see Attachment 3. Review of other
well logs also shows mention of gradations of clayey sand, silty sands, and “occasional clay
interbeds” in soil units reported to be the Unit 3 Sand (see GW-18 and GW-19A, January 31, 1992
Bingham Report, Appendix A). Such heterogeneity either by low permeability interbeds or by
gradations of silts and clays could easily reduce the permeability of the Unit 3 Sand, and thus spread
its permeability distribution making it overlapping and comparable to the Unit 2 Clay.

As a result of the apparent heterogeneity in both hydrostratigraphic units and their overlapping
ranges of permeability, it appears that no distinction in hydraulic conductivity of the shallow aquifer
is warranted on the basis of hydrostratigraphy or lithology alone at the Envirocare facility.

e 1 | Model for st T

Based on the permeability overlap seen between the Unit 2 Clay and Unit 3 Sand, it is apparent that
previous hydrostratigraphic designations are unreliable indicators of field scale permeability. In light
of the westerly dipping interface between the Unit 2 Clay and Unit 3 Sand boundaries, and the
occurrence of the water table in both units across the site; lateral groundwater flow at the Envirocare

facility should be considered easily possible, if not unrestricted, across presently identified
hydrostratigraphic boundaries.

In lieu of using stratigraphic designations as general indicators of field permeability, careful
evaluation of permeability distribution should be made for the shallow aquifer irrespective of
previous hydrostratigraphic classifications.

In order to assess the spatial distribution of shallow aquifer permeability, slug test results from all
shallow monitoring wells were consolidated and contoured by DRC staff. 35 shallow aquifer slug
test results were available from Envirocare monitoring wells and piezometers, see Attachment 4,
DRC spreadsheet 23SLUGK. XLS-SlugK-All. These 35 tests included duplicate from Envirocare
piezometers DH-31, DH-32, and DH-33. Consequently, the greatest value from each piezometer was
used for 1z contour map. Two other monitoring wells, GW-3 and GW-16, were found to have
hydraulic cornection with the deep confined aquifer, see discussion above. Consequently, these two
monitoring, wells were also removed from consideration in the contour map.

In order to arrive at more representative presentation of horizontal permeability, it was important to
consider how aquifer permeability values are commonly log-normally distributed (Domenico &
Schwartz, pp. 66-67). In addition DRC staff were cognizant that many computer contouring
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software programs commonly assume linear data distribution in interpolation of known data points.

Consequently, the Envirocare slug test permeability data was transformed to log base-10 (Log,,)
equivalents before contouring began.

From the DRC permeability contour map, several key observations were made, as follows (see map
in Attachment 5):

1. Higher Permeability Trough in Mixed Waste Area - from the available data it is apparent that

a north-south trending trough of higher permeability exists in the shallow aquifer between

well GW-43 and piezometer DH-33. Such a trend may have significant local effect on
ground water flow directions.

2. Higher Permeability Trough Across Vitro Embankment - a northeast striking trough of

higher permeability also is apparent between monitoring wells GW-5 and GW-21. However,
this spatial trend is based on only two data points, and should therefore be confirmed with
the completion of additional wells/piezometers and slug tests before any conclusions are
reached for this apparent trend.

3. Low Permeability Ridge Across Facility - an east-west striking ridge of low permeability is

apparent between well 1-3-30 / piezometer DH-31 found in the north end of the Mixed Waste
Area, and well GW-27 near the northwest corner of the 11.e.(2) disposal facility. This ridge
may also be related to a localized area of low permeability near LARW piezometer DH-32
and Mixed Waste well GW-46. This ridge of low permeability may direct local groundwater
flow into other directions, primarily in south, southeast or southwestern directions.

4. Southerly Increasing Trend At LARW and 11e.(2) Disposal Areas - review of the spatial

distribution of shallow aquifer permeability suggests a southerly increasing trend away from
wells GW-36, GW-37, GW-38 in the 11e.(2) Area, and south away from well GW-20 and
piezometer DH-32 in the LARW Area. This general increase in permeability to the south
may have significant effect on local groundwater flow directions, and should be investigated
further with the installation of additional wells/piezometers and completion of slug tests.

Based on the available slug test resulis, it is apparent that permeability in the shallow aquifer
increases in a southerly direction across most of the Envirocare LARW, Mixed Waste, and 11e.(2)
Disposal Facilities.

Need for Additional Slug Tests

After review of the available slug \est permeability data, it was apparent that a number of existing
compliance monitoring wells, completed in the shallow aquifer, have not been slug tested to
determine local permeability. Collection of this information would be valuable to confirm and
improve current permeability trend observations. These existing wells and piezometers include:
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1. LARW Areg - three existing compliance monitoring wells are in need of slug testing at the
LARW disposal area, including GW-16R, GW-56R, and GW-64,

2. Mixed Waste Area - one existing compliance monitciing well is in need of slug test work,
GW-66. The four recently installed compliance we!ls for the Phase I expansion should also
be slug tested to determine local permeability.

3 1le.(2) Areg - four existing compliance monitoring wells need to be slug tested, including
GW-57, GW-58, GW-60, and GW-63.

After review of permeability data collected frem these existing wells, it may be necessary to install
additional wells/piezometers and conduct further slug testing in order to adequately characterize the
spatial distribution of shallow aquifer permeability at the Envirocare facility.

Bttt e o

The above finding of increased heterogeneity in the shallow aquifer reinforces previous
hydrodynamic dispersion assumptions. The previous value used in contaminant transport modeling,
10% of the transport field scale, represented an average literature value for many saturated
groundwater flow environments. Based on our new understanding of shallow aquifer heterogeneity,
use of any lower value would be inappropriate. Further, sensitivity tests should be considered for
future transport modeling which include higher hydrodynamic dispersion va! ies. It may also be
advisable to require Envirocare to conduct tracer or other studies of the shc low aquifer at their
facility to provide actual field values for this important transport parameter,

In order to assess the possibility of field scale anisotropy, brief comparison was also made of the
above slug test results and available core sample permeability tests run by Envirocare contract
laboratories. Such core sample results represent vertical permeability values for the shallow aquifer.
On the other hand, slug test results represent an integration of both vertical and horizontal
permeability across the shallow aquifer segments tested. From these comparisons, several
conclusions were drawn by DRC staff, including:

1. Higher Vertical Permeability in Unit 3 Sand - review of available core data shows vertical
permeability, in all cases, was greater than the slug test values produced from the Unit 3
Sand, see Attachments | and 6, below. Although limited laboratory data are available, this
relationship may have been caused by one or more of the following factors:

A, Core Sample Bias - wherein Envirocare biased selection of coarser Unit 3 Sand
samples selected for laboratory testing, or
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B. Permeability Reduction by Field Heterogereity - in that clay interbeds and gradations
of silts and clays in the Unit 3 Sand reduced effective field permeability measured by
the slug tests.

Because Envirocare has not yet tested horizontal periaeability exclusive of any vertical
components, and in light of the higher vertical permeabilities seen in the core samples, there
exists the possibility that discrete zones of higher horizontal permeability could exist in the
shallow aquifer which could provide preferential zones for contaminant transport.

As a result, the spatial distribution of shallow aquifer permeability presented in the contour
map in Attachment 5, below, should be considered the best case possible for Envirocare, in
that: 1) higher horizontal permeabilities are possible in the field than those measured by the
slug tests, and 2) small discrete zones of preferred groundwater flow may exist at the facility

which have gone unmeasured by the slug test data, and hence are not represented on the DRC
permeability contour map.

- comparison of available laboratory data with
slug test data discussed above, shows the vertical permeability to be significantly lower; on
the order of about 10 times lower, on average, than the slug test results for the Unit 2 Clay,
see Attachments 2 and 7, below. This relationship confirms the fact that the slug tests
conducted on the Unit 2 Clay represent an integration of both vertical and horizontal
permeabilities at the field scale. Similar to the discussion above, it also confirms that the
field permeabilities measured likely represent the best case possible for Envirocare, in that
higher horizontal permeabilities may exist in the shallow aquifer at the locales measured by
the slug tests.

Vertical Permeability in Both Unit 3 Sand and Unit 2 Clay - comparison of Attachments 6

and 7 also shows that the vertical permeability for the Unit 3 Sand ranges between about 1E-
4 to 4E-4 cm/sec; whereas vertical permeability in the Unit 2 Clay ranges for the most part
between 1E-6 to 4E-6 cm/sec, or about two orders of magnitude lower. This would suggest
that infiltration from the Envirocare embankments could encounter some resistance to flow
in some areas of the facility after encountering the Unit 2 Clay, causing a degree of lateral
spreading. However, no-flow boundaries are generally created after 3 or more orders of
magnitude contrast in field permeability. Consequently, this limited permeability contrast
combined with the heterogeneity apparent in the shallow aquifer, suggests that any lateral
spreading of vertical infiltrating waters should be limited at the facility.
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Field Permeability, Slug Test Data,
and Well Completion Details
for Unit 3 Sand

Division of Radiation Control
Spreadsheet
3SANDK.XLS-Litho.
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Sorted from Low fo High
Y e

Envirocare Unit 3 Sand Permeability Data: Slug & labTests | | | i |
Tests Across Unit 3 Sand Intervals in Wells | ] | . Lithologies Siug Tested
| Hydraulic Conductivity rox. Thick. (ft)

]
Soil Type Tested

Water
Test | Strat Added
Well ID Type | Units i{cm/sec) (cm/yr) (gah | i silt
Stug Tests (field tests for integrated vertical & horizontal K) | 1
GW-26 ‘slug 2(31 320E05 1,.009.8] -451 022' B 5074126

Hydro

Tot. USCS Description

576 2.56 0.00 5.76

siity clay. silty sand

GW-27 CFY I
GW-19A

Islug |
slug

F3 3]
2 3)

leEOS

| 5.90E05]

T
1,2939!-4.4|

18619-42
-

040' 2701480

7.50 500 0.00

7.50

siity sand, silty clay

1431 11.41 0.00

1431

silty sand, silty clay

172 810/621

1599 7.69 0.00

15.99

silty clay, silty sand
silty clay, silty sand
sifty clay, sifty sand
siity clay, silty sand
silty clay, silty sand

| | 1.10E-04|
[ 1.7060a]
| 290E—04
14, 40E-04
[10.0079
4.40E-04
3.20E-05
1.63E-04
| Geomean | 1.09E-04
| Std_Dev.| 152604
Count: 7

GW-17A
GW-37
GW-18
GW-36
GW-3

(2) 3
2 (3)
2.3
| 2.(3)
1.2.(3) |
Max:
Min:
Mean:

slug
) siug
| stug
Istug
n‘ug

3471340
5.3648/-38|
9.1517/-35 16.5
138853 -34] 063, 387/4.12 799
n/a___ |nja| 020 236518 754 1.74 0.00
13.8853]-3 4Re-fransformed ||

1,009 .81 -4.5] Values (cm/sec)

5,148.4]-4.0 1.09E-04
3.4449|n/a

4,7959] 0.4
8
Laboratory Tests (Vertical Core Somples) i ]
GW-198, L-5Jlab | 3] 1.60E-04] 50492/-38|n
GW-17A, L-5(lab 3| 200E04] 63115-37]
GW-18, 5-4 .‘lob 3l AAOED3 138,853.4/-2.4 1
Max:| 4.40E-03]138,853.4|-2.4
Min:| 1.60E-04] 5,049.2|-3 8] Values (cm/sec)
| Mean'| 1.59E-03] 50,071.4{-3.3] 5.20E-04|x Verfical Seepage Flux Rate*:
| Geomean'| 5.20E-04] 16.417.4|n/a a) Non-Mobile Area = 2.47 cm/yr
Std. Dev.| 2.44E-03] 76,890.1] 0.8 b) Mobile Area = 0.29 cm/yr]
_ Count: 3

]77{]2@43%
076, 5.16/4.44
2.40!16.50|5.05

9.60
21.55
7.99
7.54

9.60 1.90 0.0C
21.55 $.35 0.00
799 229 0.00

SEIEIEEIEIEE

i - - —— ——

» n/o
Infa.
n/a

siity sand
silty sand
silty sand

Permeability Data Sources:

1 = 1/92 Bingham H.G. Report, pp. B-69 & 70
2 = 10/90 Bingham H.G. Repnrt, p. B-31

3 = 5/91 CSU Unsat. Soil Repori, Table 3, p. 8

L1 L

8.16E-05/x-s

3.32E-03
1.62E-03

* Based on currently approved
engineered cover design. | 1

—
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Summary of
Field Permeability, Slug Test Data,
and Well Completion Details
for Unit 2 Clay

Division of Radiation Control
Spreadsheet
2CLAYK2.XLS-Slug
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e — 4

1Sorted from Low to High Values

Envirocare Unit 2 Clay Permeability: Slug Test Results

—

-

Tests Across Unit 2 Clay Intervals in Wells 4 =M | i | | i 1] | ____% o T
Hydro Water | Lithologies Siug Tested | Lithology Slug
Test| Strat Hydrauiic Conductivity Added Approx. Thick. (ft Tested, % Daa | SodTrpeSlu_&Tested
Well ID{ Type] Unit | (cm/sec)| (cmiyr) [Log (K)| (gal) Ht |sand| silt | clay | Tot. | sand | silt | cla yed  USCS Description
GW-38slug 2,[3] | 280E-05 8836 -46  0.13 0.76| 3.01| 3.77, 0.00, 0.00 3.77] 0% 0% ~1/CL [silty clay
1-4-30 'slug | 2/290E-05 9152 454 100 067 250 317 200 000 117 317 63% 0% 37%  4/SM,CL siltysand & silty clay
GW-24/slug [[21.3 | 3.60E-05 1,1361 444 055 3.00 292 592! 2.00] 0.00 592] 0% 0% 1L sityclay
GW-46slug [2).3 ' 3.90E-05 1,230.7 -4.41 1.00, 1.03] 1.73] 2.76 1.90 000, 086 276 69% 0% 31%  4/SM,CL sity sand & silty clay |
GW-28slug [2[3] |450E-05 14201 -43]  0.12] 0.68 204, 272] 0.00[ 0.00 2.72] 1iCL lsilty clay i
DH-32 slug | 2 500E-05 15779, -430 077, 476 522 9.98/ 0.00] omn 998, 9.98 CL silty ciay
DH-32 slug 2 500E-058 15779 430 100 471 522 9.93| 0.00, 000 993 993 silty clay
GW-45/slug [2]3 | 7.20E-05| 2.2721| -414]  1.00 1.33| 161, 294 294 000 0.00] 2.94 “L- sity sand
DH 31 [slug 2| 7.30E-05| 23037 -4.14]  0.27| 1.68] 1.55/ 323] 0.00 1.23| 2.00] 3.23] 0% 1[CLL ML [silt & clay
GW-16siug [1.2).3] fOOOGO?Gn/a iMa | 090] 6.56] 447 11.03] 0.00, 0.00 11.03] | __L_CL sityclay |
DH33slug |  2/7B0E-05 24615 -411] 070 2.75 2.79| 5541 0.00] 0.00/ 554 554 1CL  sityclay |
1-2-30 slug 2 7B0E-05 24615 -411] 100/ 1.70| 5.74] 7.44 150 1.24] 47°r 7.44 20% 17%) __4CL, SC, ML [clay, clayey sand, silt
1330 slug | 2 9.20Er5 29033 -404 100 0.85 276 361 1.00 000 261 361 28% 0% CL,SC _|silty clay, clayey sand
GW-23slug [[213 | 2.75c-05] 3061.1, -4.01]  0.23] 1.44] 383 527*[ 0.00] 0. ' CL  sitycay
GW-22'slug [23 | 1.00E-04, 3,1558/ 400  0.16 091 205] 2.96] 0.00 sityclay
DH-31 slug 2 110E-04 34713 396  1.00/ 1.92] 1251 3.17) 0.00] T4 CL, ML silty clay, silt
GW-25/slug 2[3] | 140E-04] 44181 39/ 020 1.90 4.63| 6537 0.00! 1CL_ sty clay
GW-44 slug [213 | 1.50E-04| 4,7336 -384’ 1.00] 1.70| 438, 6.08 060 0.00 _4/CL,SM___[silty clay, silty sand _
GW-29'slug [2].3 | 1.70E-04, 53648 -377, 020 1.22 269 3.91 0.00] ,ooo _1CL [sityclay
GW-21slug | 2 1.70E-04] 53648 -3.77, 060 350 6.52 10.02| 0.00] 1CL  sityclay
GW-5 slug 2,37 | 1.80E-04] 56804, 3.7,  0.75 4.60] 501, 9.61/ 0.00, 0.00) 961 0% ~1jCL sty clay
GW-41slug [2],3 | 180E-04 56804 374 100 1.36 2.01| 3.37 337 0.00, 0.00] 337 100% 0% 4/SM ~|silty sand
GW-42'slug [2)3 | 180E-04] 56804 -374  1.00 196, 1.99| 395 200 000 295 495 51% 0% 4/CL, SM silty clay, silty sand |
1-1-30 [slug |[2].3 | 1.90E-04] 59959 372  1.00 0.71, 583 6.54 4.00 0001 254] 654 61% 0% 4/SC,CL  |clayey sand, clay
DH-33 slug | 2 210E-04 66271 -368 070 3.80 3.00 6.80| 0.00[ 0.00 6.80/ 6.80] 0% 0% 4CL  [sityclay
GW-20/slug [2],3 | 2.60E-04] 82050/ -359 065 400 514 9.14] ooolﬁ_@-:A 4] 0% 0% 1/CL  Isityclay
GW-43'slug [[2].3 | 4.70E-04| 14,832.1] -3.33 1.00] 2.33] 2.03| 4.36 040 000 396/ 436 9% 0% 91% 4/CL | silty clay
Max |4 70E-04] 14,822.1] -33|Re-transformed | | __J{_ Ll = RN -
Min:| 2.80E-05| 8836 46|valves | | Count>0] 10 == 2 Vertical Seepage Flux Rate*:
‘ Mean | 1.26E-04] 3,677.5 -4.0{ 9.86E- 05Jx _ |Total Count:} 27 T o _j‘ | a) Non-Mobile Area = 2.47 cmiyr
. Geomean:| 9.86E-05|. 3,111.9 % of Total:| 37% o T r ] ___|b) Mobile Area = 0.29 cmvyr
Std. Dev.:| 9.53E-05| 3,006.4 0.3] 4 77E- 05 xs | | LR S s ST BEONE | TS * Based on currently approved
Count: 26 | | |204E- 04_:}_5 | N R | engineered cover design.
| ol £ [ [7eoeosls | | [ [ | I B D BRI S
[ 5 | ' 5 L i
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2CLAYK2.XLS - Slug

Enviroc

Tests A

Well iDlComments

GW-38 clay @ base of tested interval

1-4-30 sandﬂbaseoftestedimerval

GW-24

1

GW-Astand @ base of tested interval

GW-2

DH-32

DH-32 same as 1/92 B.E. H.G. Report value

GW-45sand @ base of tested interval

DH-31

GW-16

DH-33

1-2-30 |sand near base of tested interval

1-3-30 |sand @ ba

se of tested interval

GW-23]

GW-22

DH-31 h FMr ma%wse BE. TH.(;. Report

GW-25

value

1
GW-44/sand @ base of tested interval

GW-29

Gw-21

GW-5

GW-41sand @ base of te: ied interval

GW-42/sand @ base of tested interval

1-1-30 !sand @ base of tested intervy!

MahcghermariVQzBE H.G. Report
1

GW-20

value

GW- 43Lsand @ base of tested interval

Page 3




2CLAYK2.XLS - Lab

Envirocare Unit 2 Clay Permeability Tests: Verfical Core Samples Sorted from Low to Values
Laborofory Penneamefer Tests of Unit 2 Clay ¢ (vnmccl LI Depth
| Sample THydro [ Below
_Depth | Strat Soil Type Hydraulic Conductivity Topof | Data
Well ID (ft) Unit | USCS] Description| (cm/sec) | (cmiyr) Log (K)| Unit2 |Source[Comments
GW-17A, L7 32-345 |  2/CL _ |SityClay |6.00E-08] 189 -7.227.0-95 2|Top of Unit 2 Clay @ 25.0 ft
DH-4, -2 16 18 | 2/CL |SityClay |120E-06| 3787 5.92(07-27 3[Top of Unit 2 Clay @ 153 ft
DH-3, 8-3 15517 2/CL  [SityClay | 1.50E-06| 47.34 -582/09-2.9 3/Top of Unit 2 Clay @ 14.6 ft
DH-1, 85 547 | EICL __|Sitty Clay [ 1.70E-06] 5365 -577,1.0-3.0 3 I
DH-1,54 _41:‘1;_@‘_ | 2[CL [SityClay |180E-06 56.80, -5.74/0-1.0 3|Top 0. Unit 2 Clay @ 14.0 ft
DH-2, S-4 _15-17 | "2/CL__|SityClay |260E-06| 82.05 -550/05-25 3|Top of Unit 2 Clay @ 145 ft
DH-3, 5-4 1175-195|  2CL  |SityClay | 310E-06 97.83] 551/29-4.9 3
DH-4, S-3 18-20 | 2/CL__ |SityClay | 4.40E-06| 138.85 -5.36/2.7-4.7 3
DH-2, S5 17-19 | 2lcL  [SityClay |n/a n/a 3
. 1 S B A Max:| 4 40E-06] 138.9] -5.4|Re-transformed |Vertical Flux Rate":

DERTRERE ST N Min-| 6.00E-08 190 72| Vaiues a) Non-Mobile Area = 2.47 cmyr

) 1 Mean:| 2.05E-06] _ = -5.9] 1.36E-06|x b) Mobile Area = 0.29 crvyr

4 1 1 Geomean:| 1.36E-06 *""3@42.9 * Based on currently approved
. | A Std. Dev.:| 1.31E-06] 415 0.6] 3.60E-07!x-s engineered cover |
| i . Count: 8 5.14E-06 x+s
) - 4 - 7‘_'_ N 5 T S 2.39E-06|s
Notes: j | *41
1) Undisturbed shelby gube‘ 'samples of Unit 2 Clay. Soil described ran jed from brown fine sandy clay to brown clay.
2) Core sample resufts vertical permeabmty |
] o
Data Sources: { |
1 = 1/92 Bingham H.G. Report, pp. t_3-_c_5§ _& 70 | - )
= 10/91 Bingham H.G. Report, p. B-31 | | _

3 8/1/94 Bingham Report on Perched Leachate Potential
4 = 11/18/34 Bingham Final Mixed Waste H.G. Report, p. A-71

Page 1



2CLAYK2.XLS - Both

8/26/96

Envirocare Unit 2 Permeability Test: Slug vs Lab Ruum [ | Sorted from Low to High Values
| Permeability Tests Across Unit 2 Ciay Inte?v’a—ls in Wells | i =
- Hydro ' Lithology 1

Test | Strat Hydraulic Conductivity Tested, % Data Soil Type Tested
Well 1D Type| Unit | (cm/sec) | (emiyr) [Lo K)| sand | silt | clay | Source] USCS Description
GW-17A, L7 lab 2| 6.00E-08 189 -7.22) 2/CL silty clay
DH-4,8-2  lab 2| 120E-06, 3787 -592 A 3/CL silty clay
DH-3,5-3 lab 2, 1.50E-06 47.34 582 | 3/CL silty clay
DH-1,85 lab 2| 1.70E-06 5365 -577 3/CL silty clay
DH-1,84 lab 2| 1.80E-06 56.80/ -574 3/CL silty clay
DH-2,8-4 lab 2] 260E-06 82.05 -559 3/CL silty clay
DH-3,S-4 lab 2| 3.10E-06 97.83 551! 3 CL silty clay
DH-4,5-3  lab 2| 440E-06 138.85 536 3L silty clay .
GW-38  Islug 2[3] | 2BOE-05| 88361 -4.55) 0%, 0% 1/CL silty clay v
1-4-30  [siug 2| 290E-05| 91517 -4.54 63% o_% 37% 4/SM, CL silty sand & silty clay
GW-24  [slug [[23 | 3.60E-05| 1,136.07| -4.44 0%/ 0% 1/CL silty clay
(GW-46  Islug [[2],3 | 3.90E-05| 1,230.75 -4.41 69% 0%| 31% 4/SM,CL silty sand & silty clay
GW-28  Islug 12(3] | 4.50E-05/ 1420.08] -4.35]  0%| 0% 1/CL silty clay g
DH-32 lsug | 2| 5. 00E-05 157788 -430, 0% 0% —1CL silty clay -
DH-32" 7 5@9_1 2{B00E05 1577.88] -430 0%| 0% 4iCL silty clay Y
GW-45  [slug [2]3 | 7.20E-05 2,272.15] 414 100% 0% 4/SM sitysand
DH-31 slu_g_ 2| 7.30E-05| 2,303.70] -4.14) 0%/ 38% 1/CL, ML sit&clay
DH-33  Isiug | 2 7.80E-05| 24615 -4.11|  0%| 0% 1cL sity clay =
I-2-30 's slug | 2: 7.80E-05 24615 -4.11 20% 17% 4[CL, SCML clay, clayey sand, silt | |
1330 |s|u1 2| 9.20E-05| 2,903.3] -4.04 28% 0% 4 iq._ SC___|silty clay, clayey sand |
GW-23 Islug ﬂg]S | 9.70E-05| 306100 -401| 0% _1CLsityclay
Gw-22 'sluLj2j 3 | 1.00E-04] 3_1_5276‘ _-400] 0%, 0% K100% % _1CL  sityclay ]
DH31 " slug 2/ 1.10E04 34713 396 0%*3,7% 863% 4 CL ML [sityclay sit |
GW-25  [slug | 2.'31 | 1.40E-04| 4,418.06 -3.85 0%, 0% . \eL  sityclay |
GW-44  slug |[g]3 [ 150E_0{ 47336, -382 10% 0% 90% 4 \CL,SM ___Isilty clay, silty sand
GW-29 sh& [23 | 1.70E- 04, 5364, 79l 377, 0%] 1 CL ~Isityclay N
GW-21  Islug | 2| 1.70E-04| 5364, 8 -3 77 0% ¢ i 1 1cL _sityclay .
GW-5 ’slug 2 37 | 1.8OE- 04 5,680 37| -3.74] 0% 0% 1oL Tsmy clay |
GW-41 slug 1[2)3 | 1.80E- 04]  5,680. 4 374  100% 0% 0% alsm _silty sand
GW.>42 slug ji 4 R 1.B0E- 04 56804 -3.74 51% 0% 75% 4 CL SM o |snlgl clay sifty sa sand
I-1-30 slug 1[2],3 | 1.90E 04 5 995 9 -3.72 61% 0% 39% 4 SC}“CL __clayey sand, clay
DH-33 siug | 2 210E-04 66271 -368 0%] 00%  4CL  sityclay
GW-20  [slug |[213 | 2.60E- 04| 8,204. 98 359 0%| e Isiftyclay
GW-43 'slug JZJ 3 | 470E-04] 14,8321/ -3.33 9% 4 cL ‘s!'ty clay
DH-2,85 lab | 2nla ’n/_a ina B | 3 CL __silty clay
GW-16  slug [1.2]3 r0.000076 in/a na | 0% _1CLsity clay

Max:| 4.70E-04] 14,8321 -3.3|Re- fransf_ormecj 1 1
Min:| 6.00E-08 191 -72|values | | |
Mean:| 9.69E-05] 3,056.8] -4.4]360E-05[x Vertical Seepage Flux Rate":
| Geomean | 8.60E-05| _1,135.8] #NUM! ‘ _ a) Non-Mobile Area = 2.47 crmyr
Std. Dev..| 98B6E-05] 31122 0.9/ 4.66E-06 x-s | b) Mobile Area = 0.29 cmiyr
| Count 34 2.78E-04 x+5 | * Based on currently approved
s | engmeeredﬁcover design
Data Sources |
1 = 1/92 Bingham H.G. Repont, pp. B-69 & 70 )
= 10/91 Bingham H.G. Report, p. B-31

3 8/1/94 Bingham Report on Perched Leachate Potenual
4 = 11/18/94 Bungham Final Mixed Waste 4.G. Report, p. A-71

Page 1




Comparison of
Slug Test Field Permeability Results
Unit 2 Clay vs. Unit 3 Sand

Division of Radiation Control
Graph
23SLUGK . XLS-2vs3



Slug Test Permeability (cm/sec)

23SLUGK.XLS - 2vs3 9/26/96

Envirocare Slug Test Results for Intervals Across Unit 2 Clay or Unit 3 Sand

Slug Tests Across Unit 3 Sand (sorted low to high)

GW-26 GW-27 GW-19A GW-17A GW-37 GW-18 GW-36

1.00E-03 i

- - 'y - & - - - ‘/._ut' "»‘7-. - - -
" Untasans | D / ~
Wm0

| Geometric Mean | .
| v =4
‘ = 1.09E-4 [ s ,/,;,—,G/’/
1.00E-04 | _ T s | [“e-Unt2Clay |
| e ‘- —_ = e @ Unit 3 Sand
o o g r Unit 2 Clay

| ) Sy - | Geometric Mean

‘ = | =986E-5

| % : - —-

,"M
$ -
{  Duplicate Unit 2 Tests | | Unit 2 Clay Tests with sand interbeds = 1-4-30,

| Yieided Contrasting Results 1!

GW-46, GW-45, 1-2-30, 1-3-30, GW-44, GW-41, |
in DH-31 and DH-33 | i

GW-42, i-1-30, and GW-43 jl

| - __,___JI
1.00E-05 +——— ; - v R
R EEEEEE ¥ 583353328389
< I I 2 X 9 ¢ = I 22233 2 A B
BN EEEEEEEERESEEEEEREEEE O o o
Slug Tests Across Unit 2 Clay (scorted low to high)
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Consolidation of Shallow Aquifer
Slug Test Field Permeability Results
from both the
Unit 2 Clay and Unit 3 Sand

Division of Radiation Control
spreadsheet
23SLUGK . XLS-SlugK-All



Data Sources

4

= 1/92 Bingham H.G. Report, pp. B-69 & 70
2 = 10/91 Bingham H.G. Report, p. B-31 .
3 = 8/1/94 Bingham Report on Perched Leachate Potential |
= 11/18/94 Bingham Final Mixed Waste H.G. Report, p. A-71

23SLUGK.XLS - SlugK-All 9/30/96
Envirocare Shailow Aquifer Permeability: Slug Test Results =) | | | 1
Tests Across Unit 2 Clay or Unit 3 Sand Intervals in Wells | [ 1 [ |
| [Fier [ =~ R RS S 0 o8
- Hydro| Slug Water | Lithologies Slug Tested | Lithology |
Test| Strat | Test Hydraulic Conductivity Added Aaprox Thick. (ft) Tested,
Well ID|Type| Unit [Intervall (cm/sec)| (cmlyr) [Log (K (gal) Ho | Hi Ht | sand sand | silt
GW-38 slug 2,(3] 2| 2.80E-05 8836 -46  0.13] 0.76 3.01, 3.77| 0.00 0%| 0%
-4-30 [slug | 2 2| 2.90E-05 8152 -454 100/ 0.67 2.50 3.17 2.00 ooo‘ .17 63% 0%
GW-24 [slug |23 | 2[3.60E-05] 1,136.1 -4.44’1r 0.55 3.00 2.92] 592/ 0.00 0.00 0% 0%
GW-46 slug 2.3 | _____ 2| 3.90E-05] 12307 -441)  1.00] 1.03] 1.73] 276 1.90 0.00 69% 0%
GW-28 [slug 2, (8] | + _2|450E-05| 14201 43 0.12| 068 204 272 0.00] 0.00 ; 0% 0%
DH-32 le_uuw_________gj 5.00E-05| 1,577.9] 430 077, 4.76 5.22] 9.98] 0.00 0.00 9.98 9.98| 0% 0%
DH-32 slug_f 2| 2 BOOE-05 15779 -4.30 1.00, 471/ 522| 9.93| 0.00] 0.00] 9.93] 9.93] 0% ¢ 0%)
GW-45 [slug [[2J3 | 2| 7.20E-05] 22721 -4.14  1.00] 1.33| 1.61] 294 294 000 000 294 100% 0%,
DH-31 'saug”f 2 2/7.30E-05' 23037 -414] 027] 168 1.55 3.23| 0.00[ 1.23] 2.00 3.23] 0% 38%)
DH-33 slugT‘ 2 2/ 7BOE-05 24615 -411]  0.70| 2.75| 2.79| 554 0.00 0.00 554 554/ 0% 0%
1-2-30 slug | 2] 2/7.80E-05 2,461. 5 -411] 100 1.70/ 5.74 744 150 1.24] 470 7.44 20% 17%]
1-3-30 slgg_T 2| 2/ 9.20E-05 2,903.3] -4.04 100/ 085/ 276/ 361 1.00 000 261 361 28% 0%
GW-23 slug /23 | 2[9.70E-05 3,061.1] <401 023] 1.44] 383 3| 527 0,00/ 0.00 527]  0%| 0%,
GW-22 [slug 1213 ___2/100E-04] 31558 -400, 0.6 0.1 2.05 286 __Q__oo 0.00 296] 0% 0%
DH-31 slug | 2| 2 1.10E-04 34713 -396  1.00 192 1.25 317L 0.00| 1.17| 2.00| 317, 0% 37%
GW-25slug 23] | 2] 1.40E-04] 44181 -sg;' 020, 1.90) 463 6.53] 0.00, 0.00 6.53]  0%| 0%
GW-44 slug 1213 | 2[1.50E-04] 47336 382  1.00| 1.70) 4.38] 608 060 0.00, 548 608 10% 0%
GW-29 [slug [213 _2[170E-04|  5364.8] - 377| __ 020 122 269 391 oooFooomr 391 0% 0%
GW-21slug | 2| 2/ 1.70E-04] 53648 -3.77 gﬂ__g_so 6.52)10.02] 0.00| 0.00] 10.02|10.02] O%ch/g
Gsttug \[213 |2 1.BOE 04| 56804 -374]  1.00 1.36 | 201] 3.37 337 0.00| 0.00] 3.37 100% 0%)
GW- 42rsluﬂ @3 T 2F1 aog_o_q%_;s__qual 374/ 100 1.96] 1. 9_9_*__3 95 200 000 285 495 51% 0%)
GW-5 .s:ug 1237 | 2J1BO~E__Q4#_5_58_04T___§Z __075] ;4_@0 501, 961 0.00| 0.00 961 0%| 0%
11-30 [slug [[2.3 | 2/ 1.90E-04 59959 -372] 1oo 071583 654 4.00 0.00] | 254 654 61% 0%
DH-33 slug | 2] 2 210E-04 66271 -368 070 )| 3.80/ 3.00/ 6.80| 0.00] 0.00 680 ___sao 0%(-0%
GW-20slug [[2]3 | 2| 2.60E-04] 82050/ -3.59 065 4.00 514] 9.14] 0.00 0.00 9.14] 0% 0%)
GW-43 slug ([2)3 | 2[4.70E-04 14,832 1] 333 1.00 szaﬁal_z 03 436 040 000 396 436 9% 0%)
GW-16 slug [[1 2]3 2| r0000076n/a ~lnia 090 6.56] 4.47/11.03| 0.0 0.00 11. o% 0% 0%
| \ \ |
GW-25 [slug_ 2[3] _3/3.20E-05| 10098 -45 _0.22] 150/ 426 576 256 0.0 320 576 44%7 0%|
GW-27 slug 2[3] 3/410E-05] 12039 44| 040/ 2.70] 480/ 7.50 5.00 000 250 7.50] 67% 0%
GW-19/slug [2,(3] 3[590E-05 1861.9 -42]  1.72| 8.10| 621 14.31 11.41 0.00] 2.90/14.31] B0%| 0%
GW-17/slug [[2).3 3 1.10E-04] 34713 .40/ 1.77/12.09/ 3901509 7.69 0.00| eao 15.99] 48%| 0%
GW-37 'slug |2,(3] 3 1.70E-04| 53648 -38) 0.76] 6.16/ 4.44' 960 1.90 000 7.70| 960 20%| 0%
GW-18 slug (213 3|290E-04| 91517| 35 240 16.50] 505 2155 535 10.00/16.20 21.55 25%* 0%
GW-36 slug 23] | 3/ 440E-04 138853 3.4 0.63 387 412| 7.99 229 0.00 570 799 29% 0%
GW-3 [slug 11.23]] 3/r0.0019 n/a 'n/a 0.20 2.36/ 518/ 754 1.74 0.00 580 754 23%] 0%
Max: 4.70E-04] 148321 -3.33|Re-transformed
Min: 2B80E-05| 8836 -455|Values | Count>0] 10 |
Mean: 1.34E-04] 42258 -4.00] 1.01E-04]x Total Count:| 23 |
. Geomean:| 1.01E-04| 3,179.7 _ | % of Total:| 43% [
| Std_Dev.. 1.0BE-04] 34074 | 0.34] 4.65E-05 x-s |
Count: 33 2.1BE-04 Ix+s
[6 60E 055
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-t

|* Based on currently approved ' -
! 909’0&?!9‘1.69‘/9_' design. |
‘ |

—

23SLUGK.XLS - SlugK-All 8/30/96
Enviroc Sorted from Low to High Values
Tests A(I '
Blug 2

P Data Soill Ty:  ug Tested
{Well ID| clay [Sou USCS Description Comments
(GW-38 11CL silty clay clay @ be se of tested interval
I-4-30 | 37%| 4/SM, CL silty sand & silty clay |sand @ base of tested interval
(GW-24 1,CL silty clay | |
@W -46 | 31% 4/SM, CL silty sand & silty clay sand @ base of tested interval
GW-28 1,CL silty clay
DH-32 1{CL silty clay
DH-32 R CL silty clay same as 1/92 B.E. H.G. Report value
GW-45 0% 4/SM sity sand sand @ base of tested interval
DH-31 % 1,CL, ML silt & clay
DH-33 }100%  1.CL silty clay
1-2-30 | 63% 4 CL, SC, ML |clay, clayey sand, silt [sand near base of tested interval
I-3-30 | 72% 4 CL,SC silty clay, clayey sand sand @ base of tested interval
GW-23[100%  1/CL silty clay
GW-22{100%  1/CL silty clay
DH-31 = 4 CL, ML silty clay, silt higher than 1/92 B.E. H.G. Report value
GW-25 1/CL silty clay | |
GW-44 | 90%| 4 CL, SM silty clay, silty sand |sand @ base of tested interval
Gw-29 »100351 1,CL silty clay
GW-211100%  1/CL silty clay
GW-41| 0%  4|SM silty sand sand @ base of tested interval
GW-42| 75%|  4/CL, SM silty clay, silty sand 'sand @ base of tested interval
GW-5. et sity clay 1 ] o
I-11-30 | 39% 4/8C, CL clayey sand, clay sand @ base of tested interval 1
DH-33 100% 4CL silty clay higher than 1/92 B.E. H.G. Report value
GW-20{100%  1/CL  Isityclay : | |
GW-43 91% _4CL  sittyclay |sand @ base of tested interval -
GW-16] 100% _ ‘»1C.L______,-~s"n/ clay [ i

|
GW-26| 56%]  1/CL SM silty clay, siity sand_|clay @ base of tested interval |
GﬁW-gTig:a_% - TSﬁM CL_silty sand, silty clay |clay @ base of tested interval _ )
GW-191 20%| 1 jSM CL silty sand, silty clay clay @ base of tested interval |
GW- 17A 52% __1CL, SM __silty clay, silty sand _|clay @ base of tested interval T NS
GW-37| 80%|  1/CL,SM __|silty clay, silty sand |clay @ base of tested interval | -
GW-18 775_%‘ ~__1/CL,SM sity clay, silty sand_|clay @ base of tested interval |
GW-36| 71%, 1 CL SM _A_kjty clay, siity sand Iclay @ base of tested interval _T
GW-3 J 77%‘_ 1 CL SM smy clay, silty sand T[? dascontu‘nuous SO _ng id_ o
| |
"7' N N T e “““‘( T s T "
S SO A— e S et —
— | _ ‘V’"‘c"_' Seepage Flux Rate®: B W e Lt
N la) Non-Mobile Area = 2.47 crn/yr aa - - ; I I
J‘ - | ‘b) Mobule Area = 0 29 cm/yr 1 .




Envirocare Shallow Aquifer
Slug Test Field Permeability Contour Map

Division of Radiation Control




Envirocare Shallow Aquifer Slug Test Permeability Map
LARW & Mixed Waste Disposal, Unit 2 Clay and Unit 3 Sand Data

Log10 Transforms (higher Log10 = higher K)

Labels oriented uphill
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Permeability Conversions

Log10 (K) K {cmisec) Log10 (K) K {(cm/sec) Log 10(K) K (cm/sec)
4.4 3.8BE-5 4.0 1.00E-4 -3.8 2.51E 4
4.3 5.01E-5 -3.9 1.26E-4 3.5 316E-4
4.2 6.31E-5 -3.8 1.58E-4 -3.4 3.98E-4
-4 .1 7.84E-5 3.7 2.00E-4 -3.3 501E-4




23SLUGK.XLS - Coord.

[Envirocare Shallow Acuifer Si

Test Permeability Results (Units 2 & 3)

Local Cooro.nates Test |Test "
Well ID X (ft) Y(ft) |Kem/sec] Log (K) [Type |interval
GW-38 1975.07) 1484.56| 2.80E-05| -4.55264 slug 2
1-4-30 5088.97| 664.79| 2.90E-05 -4.5376 slu 2
GW-26 1076.77, 2151.39] 3.20E-05, -4.49485]siu 3
GW-24 2798.47| 1913.29| 3.60E-05 -4.4437|slu 2
GW-46 4438.57|  717.29| 3.90E-05 -4.40894 siu 2
GW-27 241.77| 2169.89| 4.10E-05| -4.38722slug 3
GW-28 226.07, 1227.39| 4.50E-05 -4.34679]slug 2
DH-32 4066.57|  688.59] 5.00E-05/ -4.30103 slu 2
DH-32 4066.57 68859 '6.00E-05 -4.30103 siug 2 =N
GW-19A 2717, 82.79| 5.90E-05 -4.22915 sy 3
GW-45 4584.17|  709.79| 7.20E-05  -4.14267|slug 2
DH-31 4765.57| 199409 7.30E-05| -4.13668]slug 2
DH-33 4987.87, 1257.69| 7.80E-05 -4.10791/slug | 2|
I-2-30 4075.67, 122349| 7.80E-05 -4.10791|slug 2
1-3-30 475167, 1998.19| 9.20E-05 -4.03621!slu 2
GW-23 3214.87| 2009.79| 9.70E-05| -4.01323slug v
GW-22 3624.87| 2005.09| 1.00E-04 -41slug 2
DH-31 4765.57 1994.09 1.10E-04 -3.95851|slug 2 I
GW-17A 2789.57| 2246.29| 1.10E-04] -3.95861]slug 3
GW-25 1815.57| 2138.50| 1.40E-04| -3.85387/siug | 2
GW-44 4734.17  706.89| 1.50E-04] -3.82391|slug 2 wl
GW-21 5364.47| 5202.39| 170E-04] -3.76955/slg | 2| |
GW-29 2764.37| 17479 1.70E-04] -3.76955 slug 2|
GW-37 1418.57, 1100.99| 1.70E-04| -3.76955siu | R
GW-41 | 502517, 45589 180E-04) -374473slug | 2| |
GW-42 | 5028 47| 595.49| 1.80E-04| -3.74473 slug | g]r_ Eud1Y
GW-5 | 269397 3463.79 1.80E-04 -3.74473/slug | e R
1-1-30 T 4358.17|  -23.91] 1.90E-04| -3.72125/slug | __gl Tk N
DH-33 4987.87| 125769 21oem_g§zgplsj_{___ o gl
GW-20 | 2779.27| 1063.89| 2.60E-04 3_§_1_3§q3|§ wg [ 2]
GW-18 | 278167  22.19] 2.90E-04 3537§@u SR
GW-36 | 862.17 717_3_@_ 40E-04] -3.35655/slug | 3| |
GW-43 ;_”{9_1_3_1_7‘* 713.89] 4.70E-04] -3.3279]slug i
1 | |
B --~-——+——- - T £ -COUHYT‘ 354‘ T |
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Comparison of
Envirocare Shallow Aquifer Permeability
Slug Test Results vs. Vertical Permeability Data
(Unit 3 Sand)

Division of Radiation Control
graph
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Permeability (cm/sec)

GW-198B, L-5
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Envirocare Unit 3 Sand Permeability: Lab vs. Slug Test Results

Lab Test Results, Kv (sorted low to high)
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Comparison of
Envirocare Shallow Aquifer Permeability
Slug Test Results vs. Vertical Permeability Data
(Unit 2 Clay)

Division of Radiation Control

graph
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Envirocare Unit 2 Clay Permeability: Lab vs. Slug Test Results
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