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Compact Waste Facility
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Introduction

Groundwater (i.e., saturated conditions) exists in the buffer zone of the Compact Waste
Facility (CWF) as well as in the CWF itself (figures 1 and 2). The groundwater oceurs in two
hydrologic units: the OAG unit’ and the upper portion of the Dockum Group (aka red beds)?
{figure 3). The OAG is the uppermost aquifer at the WCS facility’. Groundwater occurrence
may be transient. That is, water levels fluctuate and a partion of the OAG or Dockum may be
salurated at one time, and unsaturated at ancther®.

Table 1 lists the wells where water has been measured within the buffer zone around the
CWF, or within the CWE.

Table 1
Wells with Water at CWF®
Wall ID Location Notes®
CWF-4AT CWF buffer zone Fluctuating water level. First dry,

then rose into OAG. Water currently
below screen slots®. Bottom of
screen in Dockum. )

DAG-21° CWF buffer zone Water in OAG.
OAG-22" CWF buffer zone Water in OAG. _
TP-173"7 CWF buffer zone Fluctuating water lavel. First found in

Dockum, then rose into OAG. Water
currently below screen slots. Bottom

of screen in Dockum.

ow-17 Within CWE - Water found below screen siots,
Currently dry. Bottom of screen in
Dockum.

OwW-2™ Within CWF Water found above and below screen

slots. Bottom of screen in Dockum.

¥ The OAG unit consists of the Cgallala, Antlers, and Gatufia formations (WCS, 2007, page 5-13),

? See hydrographs in INTERA/Cook-Joyce, 2012za. In this report, the upper portion of the Dockum refers to the
portion within ten feet of the base of the OAG. At the CWEF, this is approximately 25 to 40 feet below land
surface (see lithology for wells OW-1 and OW-2 in WCS, 2012d; and lithology for wells OAG-21 and OAG-22 in
Cook-Joyce, 2011a).

? Basad on productivity reported in WCS, 2012¢: 23,250 gallons between end of November and end of March,

“ See, for example, hydrographs for wells AP-18, CWF-4A, TP-19, TP-122, and TP-173 {(INTERA/Cook-Joyce,
2012a).

® Other wells at tha CWF may also have contained water in the past. Available records were not complele.

% Construction Information for these wells is given in attachmaent 1.

” INTERA/Cook-Joyce, 2012a. ~ >

 When water is found below the screen slots it is in the end cap — a short length ¢about six inches) of
unperforated pipe attached to the bottom of the screen, When water is below the screen siots it means that the
water table In the surrounding aquifer is below the bottom of the screen.

? WS, 2012a; and INTERA/Caok-Joyce, 2012a.

“wes, 2012a; and INTERA/Caok-Joyee, 20124,

Y WCS, 2012a; and INTERA/Caok-Joyce, 2012a,

wes, 2012a.

“WES, 2012a.
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The water levels measured in the wells in table 1 ranged from approximately 3437 feet above
sea level (fasl)' to approximately 3444 fas/™s. Al of these levels are above the proposed
bottom of the CWF. When excavated, the bottom of the CWF will be at an elevation of
approximately 3383 fasi™. .

Discussion

Sources of water in wells
20Urces of water in wells

Water in the wells comes primarily from two sources.

1. Infiltration (recharge) of rainwater or snowmelt from the surface. Water tables in the
OAG unit and the Dockum Group rise and fall in response to variations in recharge .
Much of the recharge at the WCS facility occurs through playas @,

2. Lateral movement of groundwater. Groundwater is not static, it moves. Groundwater
may flow from one satyrated area to another, or may flow from a saturated area {o an
unsaturated area. - '

Condensation as a source of water in well Qw-2
~===tdlOn 43 8 source of water in well OW-2

Waste Control Specialists (WCS) appears to believe that the water found in weill OW-2 is the
result of condensation flowing down the well bore and collecting in the end cap below the
screen'®, However, there are several reasons to doubt that all the water measured in OW-2 is
the result of condensation: '

* The well was dry from the time it was instafled (January 4, 2012) untii March 9,
2012%°. What changes in condifions would cause condensation to suddenly begin
forming at a rate high enough to fill the end cap®'? This has not been explained®.

» Wells OW-1 and OW-2 are similar. They are constructed of the same materials,
penetrate similar materials, and are screened over approximately the same
depths®. They were installed on the same day and are less than 100 feet apart™.
However, water was found in OW 1 only once, the same day it was first found in

“ Well CWF-4A, INTERA/Cook-Joyce, 20125

* OAG-22, INTERA/Cook-Joyce, 20123,

" WCS, 20072, figure 6-5r.

See hydrographs in INTERA/Gock-Joyce, 2012a. At the CWF, water in well CWF-4A rose into the OAG after a
rainfall (INTERA/Cook-Joyee, 2012a), and he highest water levels measured in well OW-2 occurred a number of
days a rainfall (WCS, 2012a; and WCS, 2012b, table 5}

®WCS, 2007a, page 6-16.

2 wes, 2012c.

BWes, 20122, ,

# The depth of water in OW-2 on March 9" was 0.59 feet (WCS, 2012c). The length of the and cap (from
bottom of cap to bottom of screen is 0.63 feet (calculaied from data in attachment 1)

* 1t should be noted that the presumed source of the condensate, the screened interval, is more than 20 feat
below land surface (WCs, 20124d).

* See well construction diagrams in WCS, 2012d.

*WCs, 2012d. :
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O‘u{}hzzs. On the other hand, water was found in OW.-2 from March 9 through March
31%, If the water in OW-2 was caused by condensation, why didn’t condensation

also cause water to colisct in well OW-1 after March 9? This has not been
explained.

» The water level in OW-2 has been found to be above the bottom of the screen
siots™. Why didn’t the water to leak out into the sand filter that occupies the space
between the well screen and the surrounding formation? The most fikely answer is;
it didn’t leak out because the water table in the Dockum was above the bottom of
the screen slots. Thus, the water.in OW-2 came from the Dockumn.?®

Groundwater saturation in the upper portion of the Dockum Group

Portions of the upper Dockum {within ten feet of the base of the OAG]) are saturated at least
part of the time at the WOCS faciifty”. However, WCS does not appear to have thoroughly
investigated the upper portion of the Dockum at the CWF. This is a serious oversight
because 1) there is clear evidence that the upper Dockum is saturated in some areas of the
CWF*, and 2) other portions of the upper Dockum may be saturated at the CWF.

New Buffer Zone

Groundwater is present in the buffer zone along the south-eastern boundary of the CWFY',
Presumably, a new buffer zone wiil be established to the west of this buffer Zonie. However,
WCS does not appear to have installed monitor wells t0 determine whether groundwater is
present in the new buffer zone.

®wes, 2012a,
% March 31 is the last day for which measurements are availabie (WCS, 2012a),
Compare water levals shown in WCS, 2012a with the elevation of the screen slots given in attachment 1.
The water found in OW-1 on March Sth could be the result of condensation. However, i could also be the
result of water in the Dockum briefly rising above the lower screen siots in OwW-1.
* See hydrographs for wells where the water fable is below the OAG/Dockum contact egd., A-16, TP-12, TP-1g,
TP-36. TP-48, TP.49, TP-83, TP-105, and TP-122 {(INTERA/Cook-Joyce, 2012a). In addition, the upper portion
of the Deckum is aimast certainly saturated in areas where the overlying OAG is saturated. See, Tor example,
hydrographs for wells OAG-21, OAG-22, TP-71, TP-84, TP-111, TP-11 7, and TP-118 (INTERA/Cook-Joyce,
2012a).
* As shown by the presence of water in welis OW-2, OAG-21, OAG-22, and TP-173 (WCS, 2012a: and
INTERA/Cock-Joyce, 201 2a).
* Wells OAG-21 and DAG-22 {(INTERA/Cook-Joyce, 2012a).




Conclusions and Recommendations

1. - Groundwater exists in the buffer zone surrounding the CWF. The groundwater occurs
in both the OAG unit and the upper portion of the Dockum Group™.

2. Groundwater exists within the CWF. Af least some of the water found in well OW-2 is
from the upper portion of the Dockum Group.

3. Groundwater levels at the CWF fluctuate. Thus, some portions of the OAG unit and
the upper Dockurn Group are altemately saturatediand unsaturated.

4. To the northwest of the CWF, a lobe of groundwater in the OAG appears o have
advanced toward, and then retreated from, the CWF (see addendum). There does not
appear to be anything to prevent this groundwater from entering the CWF in the future.

5. WCS should install a system of monitor wells to investigate groundwater conditions in
the upper portion of Dockum Group at the CWF.

6. WCS should install monitor wells in any new buffer zones at the CWF.
References
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Construction information for Welis in Tabie 1%

Attachment 1

Well ID Top of Total well Bottom of Top of Red
casin depth gft, screen slots | beds (famsl)
{famsl) btoc)® (famsl)
CWF-4A 3471.65 34.52 3437.78 3438.57
OAG-21 3471.57 35.18 3437.01 3438.65
OAG-22 3473.01 34.27 3439.36 3442.88
TP-173 3470.96 30.34 3441.24 3443.36
OW-1 3470.31 27.87 3443.07 3445.77
OW.-2 3468.48 28.67 3440.44 3442.88

* Data from WCS, 20125, table 1.
* farms: feet above mean sea level.
* btoc: beiow top of casing.
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Addendum

There is a lobe of groundwater in the OAG that extends toward the northwest corner of the
CWF™ (figure A-1). The groundwater is now approximately 250 feet from the CWF buffer
zane™. However, in 2006 the lobe appears to have extended within 50 feet of the buffer®®. At
that time the lobe actually extended into the CWE®. The boundary of the CWF has been
changed and the portion of the CWF that contained the groundwater is now outside of the
boundary®,

In the past six years the lobe of groundwater in the OAG appears to have advanced toward,
and refreated from, the CWE. In the future, groundwater in the OAG may advance into the
CWF. There does not appear to be anything to prevent this from happening.

% INTERA/Cook-Joyce, 2012b.

7 As of March 2012 {INTERA/Cook-Joyce, 2012b).

* Based on two feat of water above the OAG/Dockum contact in well TP-39 (WCS, 2007, figure 8-3a). Another
nearby well, TP-19, contained 0.5 feet of water. WCS shows the saturated zone around wells TP-39 and TP-19

arcund wells TP-35 and TP-19 and the main body of groundwater. Thus, there is no reason to befieve that the
%roundwater found in TP-39 and TP-18 was separated from the main body of groundwater.

"~ WCS, 20073, figure 6-3a.
“® The well within the CWF that contained groundwater in 2006 {TP-39) is now approximately 50 feet outside of
the current CWF buifer zone (INTERA/Cook-Joyce, 2012b).
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TABLE 4-1

RADIONUCLIDE INVENTORY
B ‘ C‘i/assemblyl
Volatiles
Sroo 1.36E+04
Csl34 1.30E403
Cs137 2.02E+04
Total — Volatiles "3.51E+04
Gases
H3 6.40E+01
Kr 85 1.03E+03
1129 7.62E-03
Total - Gases 1.09E+03
Fines
Pu238 8.19E+02
Pu230 6.32E+01
Pu240 1.09E+02
Pu241 1.81E+D4
Am241 4.06E+02
Cm244 6.25E+02
Y90 1.36E+04
Rul06 1.15E+02
Sbi25 1.32E+02
Pmi147 2.10E403
Smisi 7.57E+01
Euls4 1.32E+03
Eulss . 4.61E+02
Total — Fines 3.79E+04

initial bundle average enrichment, and 10 year cooled).

Bal37m and Rh106 contribute 20.4% and 0.1%

. 24
{4
g

Values are based on a 7x7 fuel assembly (40,000 MWD/MTU burnup, 3.3 wt% U-235

» Iespectively, to the total design basis

activity. Bal37m and Rh106 are daughters of Cs137 and Rul06, respectively, with half

lives of 2.6 min and 30 sec, respectively. In accordance with
Note ITI, these radionuclides are evaluated with the parent nuc

B U -

10CFR71 Appendix A
lide.
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Provided all the requireme
the intact fuel assemblies are;

nts listed in this section are m

et, the boundjng fuel characteristics for

Maximum Tniial Enrichment:

Minimum Initial Bundle Average Enrichment:

Maximum Initial Uranivm Content:
Meximum Decay Heat:

Group 2:
Maximum Burnup:
‘Minimum Coaling Time;
Maximum Initial Enrichmeng:

Minimum Initial Bundle Average Enrichmeng:

Maximum Initial Uraniym Content:
Maximum Decay Hear:

Group 3:
Maximum Burmup:
Minimum Cooling Time:
Maximum Inital Endchment;
Minimum Iitial Bundle Average Enrichment:
Maximum Initial Uranjum Content:
Maximum Decay Heat:

Gronp 4;
Maximum Burnup;
" Minimum Cooling Time;
Mazximum Initial Entichment:
Minimum Iitial Bundle Average Enrichment:

Infact BWR Fyel Assembly Characteristics
Physical Parameters: .

Fuel Design: 7x7, 8x8, 9x9, or I10x10 BWR fuel assemblies
manufaciured by General Electric or'equivalent reloag
fuef

Cladding Material: Zircaloy.
Fuel Damage: Cladding damage in excess of pirthole leaks or hairfine
cracks is not authorized 1o be stored as “Intact RWR
Fue]”, :
Channels: Fuel may be stored with or without fuel channels
" Radiologicat Parameters:
Group 1:
- Maximum Burnug: 27,000 MWdMTU
Minimum Cooli ng Time; 6-years

See Poison Material Desi 2n Requirements Table
2.0 wt. % U235
108 kgfassembly
260 W/assembly

35,000 MWdMTU

12-years )

See Poison Materia] Design Requirciments Tabla
265wt % U-23s

198 kgfassembly

260 Wassembly

37,200 MWaMTU

2-years

See Poison Material Design Requirements Table
338w % Ua3s

198 kg/assembly

260 Wrassembly

40,000 MWd/MTU

15-years

See Poison Material Design Requirements Table
34wt % U235

" Maximum Initial Uranium Content: 198 ke/assembly
Maximum Decay Heat- 260 W/assembly
2
e
2
2
| o
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