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July 13, 2011 10 CFR §2, Subpart A

A1.5. Nuciear Regulatory Commiasion
ATTN: Document Control Desk
Washington, DC 20555-0001

Subject: Exolon Nuclear Texas Mokdings, LLC
Victoria County Station Early Site Pormit Application
Response to Request for Additional irdormation Letter No. 08
NRC Docket No, 52-042

Attached are responses to NRC stelf questions included in Request for Additional Information
(RAI) Letter No. 08, dated April 19, 2011, related to Early Site Parmit Application (ESPA), Part 2,
Sections 02.05.02, 02.04.03, 02.04.12, and 02.04.13. NRC RAI Letter No. 08 contained
fourteen (14) Questions. This submittal comprises a partiat response to RAI Latter No. 08, and
includas responsés fo the following Question:

02.04.12-8

When a change to the ESPA is indicated by a Question response, the change will be
inc ted into the next routine revision of the ESPA, planned for no later than
rch 31, 2012.

Of the remaining thirteen (13) RAls assoociated with RA! Letter No. 08, responses to nins (9)
Questions were submitted to the NRC in Exelon Letter NP-11-0017, dated May 18, 2011, and
responses to two (2) Quastions were submitted to the NRC in Exelon Lettar No. NP-11-0021,
dated June 2, 2011. The response {0 RAI Quastions 02.04.12-2 and 02.04,13-1 will be provided
by August 17, 2011. These response times are consistert with the response times described in
NRC RAl Letter No. 08, dated April 18, 2011,

Regulatory commitments egtablished in this submittal are identified in Attachment 2.

If any additional information is needed, please cortact David J. Distel at (610) 765-5517 or
Joshua Trembley at 610-765-5345.
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| declare under penalty of perjury that the foregoing is true and correct. Executad on the 13"
day of July, 2011,

Respectfully,

9% ka-
Marilyn C. Kray

Vice President, Nuciear Project Development

Attachments:
1. Question 02.04.12-8
2. Summary of Regulatory Commiiments

cc:  USNRC, Diractor, Office of New Reactors/NRLPO (w/Attachments)
USNRC, Project Manager, VCS, Division of New Reactor Licensing (w/Attachments)
USNRC Ragion IV, Regional Administrator (w/Attachments)



Question 02,04.12-8 NP-11-0030
Attachment 1
Page 1 0f 95

RAI 02.04.12-8:

.

In accordance with the requirements of 10 CFR 100.20(c) "Factors to be considered when
evaluating sites" relating to hydrology and, 10 CFR 52.78(a) "Contents of applications; technical
information in final safety analysis report” relating to hydrologic characteristics of the proposed
site, and as recommended by Standard Review Plans 2.4.12 "Groundwater” and 2.4.13
"Accidental Releases of Radioactive Liquid Effluents in Ground and Surface Waters”
acceptance criteria,, the NRC Staff requests that the Applicant discuss the hydraulic
connactions between river hydrographs, the level in Linn Lake and the water levels measured in
wells on the eastarn side of the site (OW2348 U/AL). Describe the potential hydraulic
communication postulated in the FSAR (Rev0, page 2.4.12-22) and causal mechanisms for the
pervasive downward trend in well hydrographs and if the model s in agreement with the
observed patter of vertical gradients.

fesponse;

The series of hydrographs presented in the attached, updated SSAR Figure 2.4.12-17 shows
groundwater levels in observation well pairs at the VCS site. The hydrographs show a consistent
downward trend in groundwater leveis beginning in late 2007 and continuing through
approximately November 2008. Therealter, groundwater levels began an increasing trend. This
pattern was observed in each well in the Upper Shaliow, Lower Shatiow and Deep aquiters at
the VCS site through October 2010. The water-level trend in well pairs OW-2324U/ and OW-
2348U/. is slightly different in that these were the only welis that showed a decrease (of less
than one foot) for the last measurement in October 2010.

Figure 1 depicts the monthly Paimer Drought Severity index for the period 2007 through 2010
for South Central Texas {Division 7) and the Texas Upper Gulf Coast (Division 8), (Reference
1). The VCS site is located in Division 8 whereas most of the Guadalupe River watershed is
located northwest of the site in Division 7. These are climatic divisions monitored by the National
Climatic Data Center of the U.B. Department of Commerce. The Palmer index uses
temperature and rainfall data to determine relative dryness. An index of 0 indicates normal
dryness, -4 indicates extreme drought and +4 indicates extreme wetness. Figure 1 indicates that
a drought of increasing severity began in the VCS region in September 2007 and continued
through September 2009. After September 2009, a reversal in the climatic trend occurred that
resulted in a condition of relative weiness.

Figure 2 is a hydrograph showing the daily height of the Guadalupe River at the USGS gage
near Bloomington, Texas (approximately 5 miles northeast of the VCS power block area) from
January 2007 through December 2010 (Reference 2). With the exception of a few brief events,
the hydrograph shows a decreasing water level in the river from a gage height of approximately
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24 feet in September 2007 to approximately 7 feet in September 2009. After September 2009
the water level in the river was generally higher and fluctuated around a gage height of - '
approximately 20 feet. During low-flow periods after March 2010 the water level trended
downwardappromme!y 5 feat through the end of the year.

Basedonmedosaooﬂe!aﬂonofmemonmym!memmught%vamy tndexwmathe river stage
and groundwater levels during the period 2007 through 2010, it appsars that the causal
mechanism for the pervasive downward trend in VCS observation welt hydrographs from
September 2007 twough approximately November 2009 was a teglmal dmught that bagan in
September 2007 and tasted until September 2009.

Tha hydraulic conhection between the Guadatupa River, unn tL.ake and groundwatar-levets in
observation wells on the VCS site can be explained in terms of the site's location within the
lower portion of the outcrop area of the Chicot aquifer. Vertical hydraulic gradients are.
predominantly downward. in the recharge area of regional groundwater flow systems, and
upward in areas of groundwater discharge (SSAR Reference 2.4.12-16). Groundwater
recharged to the Chicot aquiter in the upland portion of the outcrop area (including the northern
and westem pants of the VCS site) tiows down-gradient and discharges to the river and lake.
Hydrographs of well pairs in the northem and western parts of the VCS site generally show

- relatively large downward vertical tdraulic gradients; whereas near areas of groundwater
discharge (including the eastem par of the VCS site), well-pair hydrographs indicate upward.or
relatively small downward verticat hydraulic gradients. These relationships are depicted in the
updated hydrographs in SSAR Figure 2.4.12-17 and are most likely dus to the locatiob of the
VCS site within the Guadalupe River basin groundwater flow system. This hypothesis is -
suggested rather than preferential hydraulic mmmmmatwnonmeeastemsmmthesne as
postulated on pagee 4.12-22 (Subsection 2.4.12.2.3) of SSAR Rev 000,

Figure 3 shows average observed and modaled vanica! hydraulic gradients for the period from
October 2007 through August 2009 at each VCS observation well pair. The average
groundwater level measured in each observation well over this period was used to calibrate the
VCS numerical madel. Table 1 provides the calculated observed and modsled vertical hydraulic
gradients shown in Figure 3. As depicted in the tigure, the observed vertical hydraulic gradients
in the northern and western parts of the VCS site are consistently downward, and the modeled
vertical hydraulic gradients are In general agreement with this trend. In the eastem part of the
site, near the floodpiain of the Guadalupe River, the observed vertical hydraulic gradients are
upward or only weakly downward, This condition in the eastern pan of the site suggests
transition from an area of groundwater recharge to one of groundwater discharge. The trend in
modeled verticat hydraulic gradients shown in Figure 3 is generally the same as that of the
observed gradients, in that the modeled gradients are generally highest in the northern and
westemn parts of the site and lowest in the eastern pan.

Updates to the SSAR are presented in this response. SSAR Subsections 2.4.12.2.2 and
© 2.4.12.2.3 will be updated in a future revision of the ESP application to include discussion of
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water levels measured from November 2009 to Qctobar 2010, Groundwater levels measured
during this period demonstrate-a rising trend compared to approximately the previous two years.
Together with Figures 1 and 2, these now groundwater level data provide evidence to support
the conclusion that the pervasive downiward trend in well hydrographs during the period from
October 2007 to August 2009 was due to regional drought. )

SSAR Subsection 2.4.12.2.3 will be revised to discuss the position of the VCS site within its
regional groundwater flow regime and how that regime causes the larger vertical hydraulic
gradients observed on the waestem side of the site relative to the eastem side. A paragraph will
also be added to SSAR Subsection 2.4.12.2.3 to discuss the geomorphology of Linn Lake and
the inferred relationship between water levels in the lake and the Guadalupe River. Linn Lake is
an oxbow lake on the west side of the Guadatupe River valley. The lake is a former meander

_ that has been cut off from the main channel of the Guadatupe River. The Bloomington, Texas
7.5-minute USGS topographic map (Reference 2.4.12-32) shows the river to be approximately
1,000 feot from the lake at their closest point, and both to be at approximately the same
elevation. No water level measurements for Linn Lake are available. However, because of the
geomorphology of Linn Lake and its proximity to the river, it is likely that the lake and river are
hydrmﬂicalenneaedanthhsstagemmelakeuen& shnﬂar!ytothastageofmeneafby
fiver.

SSAR Figure 2.4.1245 will be updatad to include potentiomatric surtace maps based on water
levels measured on March 17, 2010 and October 18, 2010. The hydrographs in SSAR Figure
2.4.12-17 will be updated to include water levels measured on November 18, 2009, March 17,
2010, June 8, 2010 and Qctober 18, 2010. SSAR Table 2.4.12-1 will be updated to correct the
elevations of the top and bottom of all observation well scroens. SSAR Tables 2.4.12-6 and
2.4.12-7 will be updated to include groundwater level measurements on November 19 2009,
March 17, 2010, June 8, 2010 and October 18, 2010.

1. “NCDC Climate Data Online,” National Climate Data Center (NCDC), 2011. Available at:
hnpwlwww7.nedc;noaa.gov/CDOICDODiﬂsionalSelect.ﬁsp#. accessed May 18, 2011,

2. U.S. Depariment of the Interior, U.8, Geological Survey, Surface Water Data for Texas,
USGS Surface-Water Annual Statistics. Available et:
hitp:/iwaterdata.usgs.gov/ix/nwis/annual?, accessed May 23, 2011.
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Figure 1 Monthiy Palmer Drougit Severity indices for South Central Texas (Division 7) and the Texas
Upper Gulf Coast (Division 8)
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Figure 2 Hydrograph of Daily Gage Height in the Guadaiupe River Near Bloomington, Texas
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.

b: Oct ‘07 to Feb 09 plus May '09 and Aug ‘09
c: VCS numerical modet described in SSAR Subsection 2.4.12, Appendix C
d: Source = SSAR Table 2.4.12-C~7
e: Ax = Distance between midpouuofupperanutowerwanscreem
f: Ah = Difference in- potentiometric head between upper and lower well screens
g: iy= AhAx (teet per fool)

Obsawe:w rica) Gragient Modeled Vi 5
Well No. |geot o Piopome £ Javerage Top of Sand ( A pigport [ -
. 09 Sc‘een ﬁ r :‘\"!«! o (] ']
(U ‘zmvm VD 88)
OW-2284L| Lower § 2402 f 133] 53 _13499F 912 ] 076] fSandd 701 %s . ~2a§ %94 474 { 37 ] 0078
OW-2284U] Upper § 1097 ¥ 4275 } ; fSand2 {370 | 0 ,26. 3 N
ov\zesou Deep § 531t 1} 3675 {79801 1250 { 0156 oind § -«;g 612 ~ 523 5340 J 819 ) 34 | 004l
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Notes: a: Source =SSAR Table 2.4.12-C-1
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Associated ESPA Revisions:
SSAR Subsection 2.4.12.2.2 will be revised in a future ESPA revision, as indicated:
2.4.12.2.2 Groundwater Flow Directions

Limited historical groundwater level data exist for the site proper because it is a greenfield site;
however, the Texas Water Development Board (TWDB) does maintain several observation wells
close to the site to measure water levels in the Chicot Aguifer. Regionally, groundwater fiow in the
Chicot Aquifer is generally southeast toward the Gull of Mexico as shown in Figure 2.4.12-13, which
is a regional potentiometric surface map of the Chicot Aquifer for 1999, The limited number of data
points in the site area obscures any localized impacts from rivers in the site area. Figure 2.4.12-14
prasents the steady-state simulated groundwater level elevations in the Chicot Aquifer using the
calibrated Central Gulf Coast Groundwater Availability Model (GAM) (Reference 2.4.12-14). This
map shows the influence of the Guadalupe and San Antonio Rivers on localized flow conditions
adjacent to the site, where a west to east component of flow is overlain on the regional flow pattern.

Regional groundwater flow in the Evangeline Aquifer is also generally to the south and east toward
the Gulf of Mexico, based on groundwater level data collected by the TWDB between 2001 and
2005 (Reference 2.4.12-6). As depicted in Figure 2.4.12-9, localized pumping has caused a decline
in water level in some parts of the Gulf Coast Aquifer, such as Harris and Kleberg counties. The
pumping has created iarge cones of depression in these pumping areas, which divert groundwater
tiow from the Gulf of Mexico to the pumping centers.

As described in Subsection 2.4.12.1.4, groundwater observation well pairs were installed at 27
locations (54 individual wells) to investigate groundwater flow directions and horizontal and vertical
hydraulic gradients at the VCS site. in addition, the four pumping test observation wells for each of
the two test well locations (additional eight wells) were added to the observation well network

resulting in 62 groundwater level monitoring wells.

Monthly groundwater level measurements have been collected from the newly installed observation
wells since October 2007, when the first wells were installed, By February 2008, all of the site
investigation wells had been installed and the first complete set of groundwater levels was collected.
Monthly groundwater level measurements were collected through February 2009. Approximately
Cguarterly groundwater level measurements were collected thereafter until August- 2000 October
2010.

For the first three months of data collection, only the OW-01U/A through OW-10U/L well pairs were
installed, for a total of 20 observation wells. By February 2008, an additional 42 observation wells
(17 well pairs and two sets of 4 observation wells associated with the aquifer pumping test wells)
were installed. The two aquifer pumping test wells were not incorporated into the groundwater
monitoring program. Water level measurements from October 2007 through August-2009 October
2010 are presented on Table 2.4.12-6. (Anomalous or suspect water level measurements due to
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instrument malfunction, operator error, or transcription errors are indicated in the table).

Groundwater level measurements collected from the observation wells at the VCS site in February
2000, May 2008, August 2000, and November 2008, February 00, May -~ 00 and August 2009;
mmmmmmmmmmmmmfmmuwm
Shallow, Lower Shallow, and Deep aquifers, (Figure 2.4.12-15). These potentiometric surface maps
show that groundwater flow direction at the VTS site in the three aquifers is generally to the east
toward the Guadaiupe River valley.

The potentiometric surface maps are used 1o estimate horizontal hydraulic gradients at the site. For
sach map, hwmwmwcqymnumcammwmmammmmwmmmm
surface map and determining the head loss (h) over the huslzons ciion of th

(L) to determine the horizontal hydraulic gradient (i or WL.).

The Upper Shallow aquifer potentiometric map surfaces indicate a hydraulic gradient of between
0.002 and 0.003 foot per foot. The Lower Shallow aquifer potentiometric map surfaces indicate a
hydraulic gradient of between 0,001 and 0.002 foot per foot. The Deep aquifer potentiometric map
surfaces indicate a hydraulic gradient of between 0.001 and 0.002 foot per foot.

The vertical hydraulic gradient (i) is calculated by dividing the difference in hydraulic head between
adjacent upper and lower observation wells by the length of the vertical flow path. The vertical flow
path length is assumed 0 be from the midpoint elevation of the upper observation well screen to the
midpoint elevation of the lower observation well screen. Table 2.4.12-7 presents the calculated
vertical hydraulic gradients.

Measurement data collected from the observation well pairs generally indicate a downward flow
between the Upper Shallow, Lower Shallow, and Deep aquifer zones in the Chicot Aquifer. The
downward vertical hydraulic gradients at the VCS site range from less than 0.01 to approximately
0.28 foot per foot. Those well pairs indicating upward flow are described as foliows:

» Well pairs exhibiting an upward vertical gradient (QW-10U/L, OW-2320U/., and OW-2352 U/ L).
Excluding anomalous measurements, the upward vertical hydraulic gradient exhibited by these
well pairs ranged up to 004 007 foot per foot. Well pair OW-2352 U/L consistently shows a
subtle, nearly imperceptible upwards hydraulic gradient. The August 2009 readings at OW-10
U/L readings indicate a weak downward hydraulic gradient (0.01 foof per feol).

»  Well pairs exhibiting occasional to infrequent upward vertical gradients (OW-05U/L, OW-07 UL,
OW-08U/L, OW-2321UL, OW-2348U/L, and OW-2350U1/L1). Some of the readings show a

subtle, nearly imperceptible upwards hydraulic gradient.

o Wells pairs exhibiting an upward gradient only in months where suspect measurements were
made (OW-02U/L, OW-06U/L, and OW-2319UA.). Ignoring the suspect readings, these well
pairs all show a downward vertical hydraulic gradient.
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The well pairs exhibiting upward vertical hydraulic gradients are, in general, located in the eastem
haif of the site. However, other well pairs in the eastem half of the site exhibit a downward hydraulic

gradient, suggesting thal the agulferie ~ heterogeneous .

Construction dewatering, operation of the proposed onsite production wells, and the operation of the
cooling basin have the potential to alter or reverse the local flow pattems at the VCS site. Post-
construction groundwater flow patterns were simulated through the development of a site
groundwater computer mode! (see Subsection 2.4,12.3.1).

SSAR Subsection 2.4.12.2.3 will be revised in a future ESPA revision as indicated:
2.4.12.2.3 Temporal Groundwater Tronds

As depicted in Figure 2.4.12-16, groundwater levels in Victoria County were on the decline from the
19508 to 2000, until the city of Victoria switched to surface water for much of its needs (Reference
2.4.12-2). Data obtained from the TWDB for fhree observation wells (well numbers 7924702,
7932602, and 8017502); (Reference 2.4.12-10) located near the VCS site were selected to prepare
the regional hydrographs shown on Figure 2.4.12-16. Water level data from these wells fhwough

aburgimetely 2008 were used in the temporal groundwater analysis based on their proximity to the
VCS site.

Weill 8017502 is located approximalely 6.3 miles northeast of the power block area at the VCS site
and is screened in the Goliad Sand of the Evangeline Aquifer to a depth of 1026 feet below ground
surface. Mistorical water level data from this well indicatey that between 1958 and 2000 a decrease
in groundwater level occurred. Since 2000, mmmmmwmm
the 1958 level.

Waell number 7932602 is located approximately 5.5 miles northeast of the power block area at the
VCS site and is screened in the Lissie Formation of the Chicot Aquifer to a depth of 505 feet below
ground surface (Reference 2.4.12-10), As with well 8017502, historical water level data from this
well indicateg that between 1958 and 2000, a decreass in groundwater level occurred. Since 2000,
the groundwater level has recovered and has also surpassed the 1958 level.

Well 7924702 is located approximately 6 miles northwest of the power block area at the VCS site
and is screened in the Chicot Aquifer to a depth of 180 feet below ground surface (Reference
2.4.12-10). This well exhibits a generally decreasing water level over the period of record for the
well. Groundwater level data ate wore not available from this well from 1998 to 2003. Therefore, the
relationship, if any, of the decrease in groundwater level in this well to the city of Victoria switching to
surface water for its needs in 2001 is unclear.

Figure 2.4.12-17 presents e hydrographs for the observation wells installed at the VCS site.
Review of the data suggests that there are g few several suspect water level readings that deviate
from the general water level trend in_some wells. These suspect readings may result from
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misreading of the water level device or from conditions in the well that can produce faise readings
when using an electric water level mgagwing »woeswean device, such as water condensate
droplets on the interior wall of the well casing. Excluding the suspect water level measurements, the
following trends are apparent for the three monitoring intervals:

Upper Shaliow aquifer: Readings generally show an overall rige in water level elevations of yg 1o »o
mare- e 2 feet between October 2007 and January 2008. Between January 2008 and November
WW«%& nmmuwmmuwwamdmuw

Lower Shallow aquifer: Waler pvels hpically shesy - minor fluctuations -+
W b of less than 1 foot between October 2007 and January 2008. Between January
2008 and Hovaris 2008 v 2000, the wells in this zone show a general downward trend, with
m%MMWMWWMMNMWMde

wwowmmmmmma oxwme!mw
oW Shaliow auuile @mw locatedhtheeastampeﬂof
‘ éw £ m%fﬁw

Deep aquifer: During the winter of 2007, water level readings show small variations of less than 1
foot in this zone. Beginning in 2008, and ending in November 2008, there is an overall downward
trend in the water level elevation data, with the exception of a few wells showing a flattening of the
hydrograph curve durlng the fall and winter months of late 2008 and into ear!y 2009. Em
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The groundwater potentiometric head of the Upper Shallow aquifer beneath the VCS site power
biock area ranges between approximately elevation 31 and 49 feet (« Table 2.4.12-6). Post-

construction changes to the hydrogeociogic regime were evaluated using a groundwater computer
model. The results are described in Subsection 2.4.12.3.1,

(End of Subsection 2.4.12.2.3)
The following references are added to Section 2.4.12:

244232 U8 Depertmont of the intesior, U.§. Geological Survey, 7.5-minute series
topographic map, Bloomington, Texas, 1886

24.92-33 U8 Departmoent of the intevior, U.S. Geological Survey, Surface Water Data for Texas,
LUSGE Swriaoe-Water Anrws! Stetistics. Avallable at:

hity/Nwatordats. usgs. govibrnwis/annual?, accessed May 23, 2011,
The following figures in Section 2.4,12 are revised:

Figure 2.4.12-15, "Potentiometric Surface Maps™: Revised to include VCS potentiometric surface
maps for the Upper Shallow, Lower Shaliow, and Deep aquifers for March 2010 and October 2010.
[Added sheets 22 through 27.]

Figure 2.4.12-17, "VCS Site Hydrographs”™ Updated VCSE observation well hydrographs to include
groundwater level measurements from November 2009, March 2010, June 2010, and October 2010.

The following tables in Section 2.4.12 are revised:

Table 2.4.12-1, “Observation Well Construction Details”: Corrections to the top and bottom well
screen elevations.

Table 2.4.12-8, “VCS Groundwater Level Measurements”: Revised to include VCS observation well
groundwater level measurements (November 2009, March 2010, June 2010, and October 2010).
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Table 2.4.12-7, “Vertical Mydraulic Gradient Calculations”; Revise to !nc:lude VCS observation well
groundwater level measurements (Novamber 2009, March 2010, June 2010, and October 2010).

Revisions to the corresponding sections of the anvironmente! report (Subsections 2,3.1.2.2.2
and 2.3.1.2.2.3) that mwmmtmmmwwmuummm next revision
ofthe ESPA.

The foliowing table entirely replaces and superssdes SSAR Table 2.4.12-9, Rev. 0, to revise
the top and bottom slevations of the ohservation well seresns.
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Tabile 2.4.12-1: Observation Weill Construction Details (Sheet 1 of 3)
TS wor Yy T I ™
Weil Hydro-geologic Northing Easfing Elevation Pad Diameter §Well Depth§ Screen Screen Tap of Screen | Botiom of Screen Pack Filter Pack
Number"” Unit ®® ®° anavose® | onavose® | (m | mog) | ogy® ) ope® | mnawen)® | anavnea® | (ogs | (hbge)
OW-01L  § Lower Shallow { 13404262.08 | 260688652 7374 T2 2 1" 100 “r 110 m M 86 113
OW-01U | Upper Shallow | 13404253.64 § 260886685 73.65 72.18 = & 2 a1 50 80 “ w 47 3
OW-02L §Lower Shallow] 13411520.61 § 2607868.3 78.58 707 2 108 ) 108 “ ﬁ 94 112
OW-02U | Uppar Shallow | 13411502.39 § 2807882.18 .74 76.25 2 84 88 83 m w 50 68
OW-03L § Lower Shaflow | 13414918.68 § 260026681 Te87 75.21 2 98 87 t4 M M 84.1 100
OW-03U | Upper Shallow } 13414934.48 § 2600204.88 7706 756 & 54 43 53 _a ﬁ 40 56
OW-04L  { Lower Shallow ] 1341426874 § 260744023 80.67 79.13 2 111 100 110 M w 98 113
OW-04U | Upper Shellow § 13414280.51 | 2807428.57 81.08 78.61 i 2 88 75 85 m ﬂ 71 88
OW-08L Deep 13414774.22 § 2680581328 769 78.26 2 13t 120 130 ’m w 1163 135
OW-05U  § Upper Shallow § 1341477021 § 260683208 79.556 780 2 57 46 56 m w 43 80
OW-08L §Lower Shatiow] 13415880.64 § 2604084.9 8156 7849 2 96 85 95 ﬂ w‘ #0.8 )
OW-08U | Upper Shaflow § 13415875.58 § 260406694 80.77 7846 2 84 &8 63 “ & 50 8
OW-07L Deep 19418420.52 § 260653128 7904 7747 4 124 113 123 “ _ﬁ 110 127
OW-07U § Upper Shallow § 134184214 | 260654201 o2 7R 2 84 53 & w w 802 68
OW-08L Deep 1341581885 § 2608042.40 B84.07 8258 4 138 127 137 M @ 124 140
OW-08U | Lower Shaliow | 13415801.21 § 25080034.58 B3.88 8238 2 101 20 100 % w 88 103
OW-08L Deep 13414937.42 § 260485358 80 77586 2 121 110 120 & % 106 126
OW-09t) { Upper Shaliow § 13414056.06 § 260480451 7824 o 2 61 0 ] % % 47 61
OW-10L Desp 1341848644 § 260476090 78,88 7807 2 138 127 137 ﬂ 3& 123 f‘iy
OW-10U  § Upper Shallow { 13418474.37 § 260476843 7853 78.00 2 50 48 &8 ﬂ % 45 a2
OW-2150L Deep 134125652.9 § 2599686.12 8245 8087 ﬁr 2 151.15 140 180 w M 138 182
OW-2150U | Upper Shallow § 13412568.08 § 250058277 8278 80.91 l 2 88.15 i & 66 s M % 51 67
OW-2168L § Lower Shallow | 13412356.74 § 25809302 872 80.04 2 101 20 100 “ w 86 102
OW-2163U | Upper Shaflow | 13412343.77 | 250004585 81.77 80.1¢ 2 86 55 &5 M w 51 &7
OW-2181L | Lower Shallow § 13412138.42 § 260007196 8132 79.88 2 W1 80 100 5% % 88 102
OW-2181U | Upper Shallow | 13412147.38 § 2600052 86 81.31 80.01 2 §1 40 50 % w 3% 52
OW-2185L | Lower Shaliow } 1341231447 § 260081569 81.36 7976 2 101 80 100 % m 88 102
OW-2185U { Upper Shallow | 13412328.07 § 2600801.11 8145 79.89 2 7B 65 75 ﬂ & 61 77
OW-2253L Deep 13413601.55 | 260047437 52.66 81.97 2 146 135 145 M ;ﬁi‘&i 1at 147
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Table 2.4.12-1: Observation Well Construction Details (Sheet 2 of 3)
"Top O Casing 1 Top O Concrte T oo of “Botom a1 Top T her | Boliom of Filer]
Hvd o Northing Easting Elevation Pad Well Diameter 1 Well Depth  § Yop of Screen Scraen Yop of Sereen Screen Pack Pack
Well Number™]  Unit > m® MNAVD 881" | (NAvD 881" {in) it bgs) oo § moge™ | mnavDsn)® fanavnes)®l  tog) (it bge)
OW-2253U | Upper Shallowd 134135684.78 § 260040474 Vg g 1 2 L 55 & & w 5 &7
OW-2269. Deep 1341312329 § 260057423 8255 80.89 2 141.15 190 140 &% % 128 143
OW-2269U | Lower Shallow§ 134131101 2600680.08 8243 8075 2 #1.15 80 90 w ﬂ 7% a2
OW-2284L. | Lower Shallow ] 13413083.71 § 2600988.04 & 8088 * 2 111.08 00 110 w w 98 112
OW-2284U { Upper Shallow | 13413085.14 § 26000668 8252 BOST 2 78.07 65 7. % ﬁ 61 7
OW-2301L Deep 13414420.77 § 250626829 8319 8180 2 14 130 140 _M_ u 126 12
OW-2301U | Upper Shallow | 1341443008 § 259608846 8327 81.77 2 &1 S0 80 w w 46 82
OW-28021 Deep 13407382.11 § 2508388.94 8185 8046 2 151 40 150 m M 138 152
OW-2302U §Lower Shallowf 134073615 § 250838847 8190 8052 2 96 8 8 ﬁ M 81 14
OW-23041. {Lower Shallow}] 1330652812 ¢ 2608878.08 89.73 4888 2 98 - ] ! 9 M M " 97
OW-2304U 1§ Upper Shallow ] 13308542.30 § 2808679.35 0.1 888 2 3 & 80 _n ﬁ 36 52
OW-2307L § Lower Sheliow] 13420879.00 § 2603152.12 7858 TRH 2 111 100 110 m % ) t12
OW-23070 § Upper Shallow } 13420806.73 § 260316423 7850 707 2 o8 85 # 68 ﬁ % 50 87
OW-2319L Deep 134036113 § 280305183 7808 7468 2 156 145 55 % M 141 157
OW-2319U §Llower Shaflow] 134035004 § 280804621 Bor 7433 2 96 B % _& N &1 a7
OW-2320L Deep 13407580.88 § 2606834.36 739 7106 2 161 140 180 ﬁ % 136 152
OW-2320U | Lower Shallow] 13407589.51 2806848.7 745 718 2 11 00 110 ﬂ % 96 112
OW-2321L Desp 13410055.46 § 2610027 59 7954 7i08 2 15 140 50 m M 138 152
OW-2321U § Lower Shallow | 1341094358 § 2610040.98 b b nmn 2 11 00 1% n m ) 112
OW-2324L Deep 13416300.52 261207 2827 2485 2 7. 116 125 % M 110 127
OW-2324U §Lower Shallow] 1341631654 § 281220323 217 2487 2 46 » 45 w w 3 &7
OW-2348L Deep 13409617.75 § 2621644.36 827 §1.21 2 145 134 44 m M 1% 148
OW-2348U | Lower Shallow] 13400636.31 § 262186058 82.12 6056 2 # 70 80 M M ] 82
OW-23521 [ Lower Shaliow] 1340246845 § 2017518.54 846 8333 2 & 80 80 M M " w®
OW-2352U { Upper Shaliow § 13402470.681 § 2B17538.69 84,47 8337 2 56 & 55 % w 41 57
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Table 2.4.12-1: Observation Well Construction Detalis (Sheet 3 of 3)
Top of Casing | Top Of Concrete Bolom ol ] Yopof Filer JGotiom of Filer}
Nothing Easting Elevafion Pad ¥oll Dimmeter § Wl Deph | Top of Screen Sceean Top of Screen Screen Pack Pack
Hydro-geologic
wel Number™|  Unit W ®>  jenvosy® | auves® | i) Mogs) § (toge)® | mogy® | anavDee® faoevoen®f o) )
TW-23200° § Upper Shallow | 1340742859 § 286710551 27 s 5 82 % # s 85 5 ®
OW-2320U1 { Upper Shallow § 1340744566 § 2607080.05 728 7136 2 L) L &0 m % 55 82
OW-2320U2 §Upper Shallow | 13407436.76 § 26807093.25 7292 3% 2 # &0 80 % & 5 8
OW-2320U3 §UpperShallow § 1340744817 § 280712137 7284 7.3 2 8 0 80 & % 56 4
OW-232004 | Upper Shallow § 13407466.48 | 280713842 728 na 2 81 & & % & 85 82
TW-2350L Deep 13417241.41 § 200545048 7988 68 e 8 e 19 i® Ee ] ek 45 182
OW-2358,.1 Deep 1341728365 § 0547056 7938 7808 2 178 155 $75 % ﬂ 1 17
OW-2358L2 Deep 13417259.76 § 260543337 7898 7758 2 1 155 15 i:d ._% 150 in
OW-2358L.3 Deep 1341727858 § 2605416.18 7883 % 2 1% 165 5 1@ % 151 177
OW-2359U1 { Lower Shallow § 1341725264 | 2605480.64 7929 786 2 % ] ] ﬁ_ % 0 L1
Abbreviations;

bgs = below ground surface

ft = feet

in = inches

OW = Observation Well

TW = Aquiter Test Well

Fooinotes:

) « » suffix wells are the lower welt in well pair, instafied in Lower Shaliow or Desp aguifer zones. “U” sullix wells are the upper well in weil pairs, instalied in Upper Shallow or Lower
Shaliow aquifer zones

@ Coordinates based on the North American Datum of 1983 (NAD 83) and elevations based on North American Vertical Datum of 1988 (NAVD 88)

@ Dbservation well screens are 0.020 in slot widith

“'Well screen interval containg a 5 & casing blank at 65 1o 704 bgs.
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mmmmmwwmr&uamz&m 0, to add
gmumxrmwmm:dmmmmmmw,m&m
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Table 2.4.12-6: VCS Groundwater Level Measurements {(Sheet 1 of 3)

K.
Well No. Depth to | Blovation } Dapit 0 | Elwwstien Loept to | Blavetiond Dapth to | Elewation
* Water | of Walwr Thoaw ater § ofWbe § Thos Woter folliourd Tiow e = Waler
| _OW-01
l-"fl'll
h
e =
[
” i 3
L]
3
t ¥
% - : - - - - - - - - -
P SO NI N RO MNERN Beco, MM WO W ; -
EEEEESESSSESSSoEEEES
o i N - . N * P - 14,2
C&FKZB 97 - - - - . s “ - P VZ"
g - - k4 - - - s o o L
e - - - : : - - - - :
S S ChEmEs e casmme s
—m% : 3 : : - : : - S g -
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Table 2.4.12-6: VCS Groundwater Level Measurements {(Sheet 2 of 3)

NP-11-0030
Aitachment 1
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Table 2.4.12-6: VCS Groundwater Level Measuremenis (Sheet 3 of 3)

NP-11-0030
Attachment 1
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Table 2.4.12-6: VCS Groundwater Level Measurements (Sheet 3 of 3, Continued)

Notes:
- Purple-shaded areas indicate an anomaly or suspect reading.

- Yellow-shadded areas indicate water levels corrected the following day. (September 2008
wgwmwamaoums-m;waowwmmmem
10-18-10)

- Blue shading areas: Wells OW-2253UA. were fisid mislabeled. Shaded areas indicate data
corrected to reflect the true well identities.

Abbrevigtions:
-~ NAVD 88 = North American Vertical Datum 1988

- Fbic = feet below top of casing
- NA = Not Applicable
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The following table entirely replaces and supersedes SSAR Tabie 2.4.12-7, Rev. 0, to add
groundwater lovels and vertical hydraulic gradients measured on November 19, 2009 and
March 17, June 8, and October 18, 2010 to Sheets 1 through 14,
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Tabie 2.4.12-7: Vertical Hydraulic Gradient Calculations (Sheet 1 of 14)

Upper Zooe Lower Zone
Par | Ome Topol | Botomef | \oo | Eovason | Topol | Gomomer | o, | Eeveen | A% | &P b
sorown | scwen | MBS | ofWatw | soesn | soeen | MESEL | of Water
(NAYDSS) | (NAVDES) (NAYDSE) | (NAVDSE) | (NAVDSS) (NAVDER)
iohe e e e e A ﬁ ORI NS
260007 | 208 12.48 17.16 2.1 2778 -a7.78 52.78 31.38 w04 | 084 | 002
17-Now07 | 2218 12.48 17.18 32.20 2t | arrs | mm 9138 wos | 088 | o002
1800007 | 2216 12.18 17.98 2.0 arm | v | s 1.8 aw9s | oms | oo
30-Jarn08 | 2218 1298 17.46 .60 o | et | w097 wse | on an
18Feb08 | 2016 12.98 17.16 3148 2.7 4778 278 30.80 954 | 086 | oo
M08 | 2218 12.48 17.98 .47 a1 | e 2278
2Apr08 | o216 12.18 17.18 3778 2278
i apod | 2218 19.16 17.18 3113 @m | arm |
Tan08 | 2218 12.16 17.18 20.89 o | arre | sem | sow wse | ove | oo B
sad08 | 2298 1248 17.18 30.70 o | arve | sem wor | # [ om | oo |
1-Aug0s | 2216 1218 17.48 30,60 27.78 4778 40.78 2040 wee | om 0.02 i
248ep08 | 2210 12.98 17.98 0.8 e | e | mnm 280 wse | om | oo
é 200008 | 2218 12.98 17.96 3025 gtz | avre | aam e | @ | om | oo |
12N0v08 | 2218 12,48 V7.8 2.1 aom | ars | aem wao | @ | on | oo }
g 16-Deo08 | 2216 12.99 17.18 20.90 wn | an | an 2y | w04 | om | oo l
E | senoe | w2 12.98 17.98 .72 o | st | wunm oo | 4w | om 0.01
18FP00 | 2010 18.46 17.18 20,82 o | e | e 20,88 w09 | 074 | om
19Mey-00 | 2218 12,18 17.48 20.08 2178 ar.e a2 242 904 | 087 | oot
agoe | 20 12,18 17.16 28.50 s | eim | mm 2278 w4 | o7 | oo
IS Hald il B S RGN Y . L 0 L S8 | o
e | RRIS %] £ ek 1A S N Y 35 a8 1 4R | A8
Sl L M ik i3 ) -1 add 4GB 1 R B | e 1 S 1 S
WOOT | 2096 12.28 17.28 25.25 2288 | 429 2798 8.7 4518 | oo8 | o000
17-Nov-07 | 2028 12.26 17.28 25.99 29 | 3293 2798 25.32 418 | oo | 000
18-Dac-07 2235 1228 17.28 26.86 2293 -$2.03 27.98 25.41 48.16 0.14 0.00
30Janoe | 2206 12.28 17.28 25.40 220 | 228 £7.09 2.3 w8 | 017 | o000
19-Fep08 | 2226 12.28 17.28 25.90 2298 9299 -27.08 5.2 18 | 017 | o000
at-Mar-08 | 2225 1225 1726 28.45 0 22,09
26Mpr08 | 2036 12.26 ¥7.28 25.28 2293 3249
5 23-May-08 2228 1228 17.28 2%.16 -22.03 32,09
17dun08 | 2235 1225 1728 24.94 2298 | -:29
18-Jul-08 2228 225 17.26 24.80 2293 §2.08
11Aug08 | 2228 12.25 1725 24.60 29 | 3200 27.85 2437 18 | 032 | 001
24-Sep08 | 2225 12.25 17.28 2434 229 3293 2798 2404 4618 | 030 0.01
§ 22-0ct-08 2226 12.28 17.28 24.28 22.08 -32.93 2793 23.80 46.18 0.37 0.01
2 | 12Novos | 2228 12.25 17.26 4.2 2208 3298 27,08 275 18 | 037 | oot
g 16-Dec-08 | 2226 1226 17.28 23.84 2299 | -3208 -27.98 2847 4518 | 037 0.01
g 13-Jan-09 2225 12.26 17.25 23.62 2203 -32.93 ~27.93 E_Q‘] 4518 0.356 0.01
18-Feb-08 2225 12.28 17.25 23.52 2293 ~32.93 -27.88 23.12 45.18 0.40 0.01
19-May-09 2225 12.25 17.25 2295 22.99 3298 -27.93 2258 418 | 037 0.01
25-Aug-09 22.25 1225 17.28 22 41 -22.93 -82.93 R7.93 22.00 45.18 0.41 0.01
| 1oNoels | @228 Ba8 1Les EEEN] 22 | Sas, | s 218 | w18 | 08 | 001 |
| oo ) o st B shat 2% | S8 | a8 2186 | 4518 | 018 ]| 000 |
| Sty | fee e Ligl 2208 de | S | 2% R 4638 | 017 | 000 |
I T R T N N S SR .
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Tabie 2.4.12-7: Vertical Hydraulic Gradient Calculations (Bheet 2 of 14)
e iy
Upper Zone Lowsr Zone
Por b Topo! | Botomol Glevation | Topol | Botomet Elevation ax ah b

sreen | scwen | Mdpoint | i | screen | soresn of Water

MAVDse) | (Navose) | (NAVDSS) | aaupes) | miAvoss) | (uavDess) | MNAVDSE) | iaviies)

S T T T I N T T T LR T
17-Now-07 3280 20.60 27,80 22.01 7 2178 1878 20.94 “mw | 107 002
18-Dec-07 32.60 22.60 2760 BRY 4179 21.79 1679 20.79 44.39 NA NA
30-Jan-08 32.60 22.60 27.60 oRY 11,79 2179 -18.79 20.50 44.99 NA MR
18-Fab-08 3260 2260 27.680 pRY 1199 L 45879 20.38 44.39 NA NA
31-Mar-08 32.80 2280 27.60 DAY 1179 2179 -18.79 20.20 44,39 NA NA
26-Apr-08 32.60 22.60 27.60 ORY -11.79 -21.79 10.79 19.98 4420 NA NA

5 23-May-08 32.80 £2.80 27.80 PRY -11.78 21.70 -18.79 10.53 44.39 NA NA
17-Jurv0 32.60 2260 22.60 oRY 41.79 2179 18,79 19,56 44,30 NA NA
15-Jul-08 3260 22680 W60 DRY ~11.78 21.79 ~18.7% 19, 32 44,38 NA MA
11-Aug-08 32.80 22.80 27.60 DRY -11.79 -21.79 -16.79 18.91 44.30 NA NA

| 24-Sep-08 22,60 22.60 27.00 oRY -11.79 21.79 30.78 18,41 44.90 NA WA

5 22-Oct-08 3260 22.80 27.80 DRY 1179 2170 18.79 18.15 44.30 NA A
12-Nov-08 38,60 2260 27.60 DRY 4178 2178 16.79 7.8 44.30 NA NA

é 18-Dec-08 32,80 22.60 2780 DRY -§1.79 R1.79 -10.78 17.88 44.39 NA NA

13-Jan-09 3280 2260 27,60 DRY 11,79 2179 1878 17.24 44.39 NA NA
18-Feb-08 32.60 2280 27.60 DRY 1.7 2179 -18.79 1742 44.30 NA NA
19-May-09 32.80 22,60 27.80 DRY 4179 21,79 18,79 17.13 44.30 NA NA
25-Aug-08 32.60 2280 27.60 DAY 179 21.79 18,78 1828 44,30 MA NA

| Shfecit | Ba8 | B Bt [N giik | AL 1 Al e | fege | M3 1 B

L R 1 R BE_ L e ) S 1 B ) S8 ] AR R | BB L WA 1.

TN - L 46 58 3 B L e B L e | A 3 W

| 18-Doc-07 4.81 5.39 0.39 25.02 20487 087 -28.87 24.13 26.48 0.89 0.03
30-Jan-08 4.61 5,38 -0.30 24.48 20,87 30.87 -25.87 23.92 2548 0.98 0.04
18-Fab-08 481 -5.90 039 24.76 L0857 -30.87 -26.87 28.78 25.48 1,00 0.04
31-Mar-08 481 -5.30 0.3 24.64 2047 -30.87 25,87 23,69 2548 0.95 0.04
26-Apr-08 481 530 .39 24,38 2087 -30,87 2887 23.45 25.48 0.03 0.04

5 23-May-08 481 -5.39 .39 24.21 2087 -30.87 -25.87 23.28 25.48 0.03 0.04
17-Jun-08 461 5,30 029 24.08 -20.87 -30.87 -35.87 23.10 25,48 0.95 0.04
15~Jul-08 4.61 5.39 -0.99 20.86 20,87 -30.87 -35.87 280, 26.48 0.07 0.04
11-Aug-08 4.81 5,30 0.39 23.61 2087 3087 25,87 2268 25.48 0.06 0.04
24-Sep-08 461 .30 0.39 23.25 2087 -30.87 -26.87 224 25.48 1.01 0.04

§ 22-Oct-08 481 539 -0.30 23.08 -20.87 -30.87 -25.87 2204 25.48 1,02 0.04
12-Nov-08 4.81 -5.39 0.39 22.88 -20.87 -30,87 -26.87 21.88 25.48 1,02 0.04

? 16-Dec-08 4.61 -5.39 -0.39 22.56 20.87 3087 -28.87 21.56 26.48 1.01 0.04

g 13-Jan-08 4.61 -5.39 ©0.39 22.34 20.87 -30.87 -26.87 2132 25.48 1.02 0.04
18-Feb-09 4.61 -5.30 0.39 22.47 2087 -30.87 -26.87 21,17 25.48 1.00 0.04
19-May-09 4.61 -5.39 -0.39 21,69 20.87 -30.87 -26.87 2070 25.48 0.93 0.04
25-Aug-09 4.61 -5.90 -0.39 20.09 -20.87 -30.87 -25.87 20.00 25.48 0.99 0.04

| leNow0y i Sl Sl die iy PO T S ] 2548 | 089 | 003 |
el 480 222 ] il A087 | om7 | 2esy | 2021 2548 | 007 | 003

L Bahl0 e Sl 228 R B <R Y 1A 22 2548 | 068 | 003 |
mﬁg;_lﬁ 481 5.8 D38 w iﬂ;&l m}z 28.87 Damaged | 2548 NA NA
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Table 2.4.12-7: Verticsl Hydraulic Gradient Calculations (Sheet 3 of 14)
R
Upper Zone Lower Zone
Weil Date Ax Ah [
Pair Topof | Botlomol | oo, | Elovaion Topol | Botomol | (oo, | Elevaton
ovavDse) | puavosey | MV | LU | Ao | cuavoes) | MAVOR) | LIUES
™ WW 21.07 26.64 41,74 ax.rw 73,81 0.11 0.00
17-Nov-07 3207 207 2707 2207 -41.74 B1.74 “48.74 2888 738 0.19 0.00
18-Dec-07 82.07 .07 2.0 a2.24 41,74 £1.74 ~46.74 2693 78.61 o 0.00
30-Jan-08 32.07 2207 27,07 2728 4174 51,74 45.74 26.88 73.81 0.37 0.01
16-Feb-08 ROT 207 207 27.10 -41.74 §1.74 48,74 26.86 7381 a4t 0.01
31-Mar-08 32.07 22.07 2707 27.06 -41.7% $1,74 48.74 26.65 73.81 040 0.01
26 A0 307 2207 2107 20,60 4174 6178 4874 26.98 73.81 0.42 0.01
_ 23-May-08 a2.07 2207 27.07 26,67 -41.74 $1.74 48.74 2019 7381 0.48 0.01
17-Jun-08 307 @*.07 2707 2048 -41.74 H1.74 ~#6.74 2597 73.81 052 0.01
g 16-Jul-08 3207 o7 T 26.04 41,74 8174 46.74 37 7881 0.56 0.01
11-Aug-08 3207 22.07 2787 26.99 41,74 $1.74 4074 2580 7984 0.60 0.01
§ 24-Sep-08 32.07 2207 27.07 26,04 41.74 51,74 -40.74 2530 72.81 0.58 0.01
22-0ct-08 2207 2207 orar 2%.72 41,78 $1.74 4674 28,11 73.81 0.81 0.01
12-New-08 3207 22.07 o7 25.57 41,74 &1.74 4874 24.97 78.81 0.80 0.01
g 18-Deo-08 3207 2a.07 27.07 25.20 41.94 51.74 40,74 24,87 78.81 0.59 0.01
18-Jan-08 207 2207 2707 2804 41.74 5174 48.74 24,45 73.8% 0.69 0.01
18-Fob-09 3207 2207 2707 24.91 -41.74 £1.74 48.74 2443 73.81 0.48 0,01
16-May-08 3007 ®’kor .07 24,33 -41.74 41.74 48,74 M 73.81 0.47 0.01
25-Aug-09 3207 22.07 27.07 23.72 41,74 51,74 -48.74 23.16 73.81 0.58 0.01

OW-06UA. (Upper Shaliow/L.ower Shallow)

30-Jan-08 26,48 18.48 2146 27.54 681 -15.81 ~10.81 27.33 arer o1 .01
18-Feb-08 20,48 19.48 2146 27.42 -5.81 -18.81 ~10.81 .2 3197 0.21 0.01
31-Mar-08 2848 10.46 2148 27.34 451 1551
26-Apr-08 26.46 18.48 21.48 27.11 581 -15.51
23-May-0a 2648 16.46 2146 26.99 .51 1851
17-Jun-08 26.48 18.48 21.46 26.78 6.91 ~18.561
18-Jul-08 26.46 18.46 21486 28.67 5.81 -18.81
11-Aug08 26.48 16.48 21.48 26.41 551 15,51 -10.61 26.17 31.07 0.24 0.01
24-Sep-08 26,48 16,48 21.46 26.06 -8.51 -18.81 <3081 26.84 3197 0.22 0.01
22-0c1-08 26.46 16.48 21.48 25.93 551 ~18.51 -10.61 25.70 3197 0.23 0.01
12-Nov-08 26.46 16.46 21486 25.80 -5.851 -18.61 10,51 26.57 31.97 0.23 0.01
16-Dec08 26.46 16.48 21.48 25.51 451 -15.61 -10.51 25.28 3197 0.23 0.01
13-Jan-08 2646 16.46 21.46 2528 551 -18.81 -10.61 25.08 31.97 0.23 0.01
18-Feb-08 26.46 16.46 2146 25.18 -5.51 -15.51 -10.51 24.97 31,97 0.21 0.01
19-May-09 26.46 16.48 21.48 2465 £.61 -18.51 -10.51 24.45 31.97 0.20 0.01
25-Aug-09 26.46 16.48 21.48 24.08 551 -18.61 -10.51 23.80 31.97 0.23 0.01
| sotovoo | asge | s | ave | gaes | se f ser | gom | me fmwfox | oo
| swnio | 2006 | s | e | mam | ss | oss | com | we || ooce | oo
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Table 2.4.12-7: Vertical Hydraulic Gradient Calculations (Sheet 4 of 14)

Upper Zone Lower Zone
:3 Date Topol | Botomot | Lo . | Elevabon Topot | Bomomot | (oL | Elevaton ax L b
ouavoes) | ovavoosy | MAvoes) | R | (iivbes | ciavoe | Guvoes | LTSS
| TR TOTSUSUPRNTTE S S A NN S s ——
25-Oct-07 2632 14.32 19.32 21.00 138,53 4553 40,53 21.28 5085 | -026 | 000
17-Nov-0T 24.32 14.3¢ 10.3% -48,53 40,63 21.18 59.85 0.13 0.00
1808007 | 2432 14,32 19.92 45,53 4053 21,08
30-4an-08 2432 14.32 19.52 4553 4059 20,87
18Feb08 | 2432 14.32 19.32 20.72 -35.50 45,53 40,59 20.71 5085 | 001 000
Si-Mar08 | 2432 14.32 19.82 20,88 35,59 4553 40,63 20.68 5985 | 000 0.00
26-Apr-08 2432 1492 19,39 2047 38,53 4553 4058 20.99 5088 | o1 0.00
_ | omecs | 243 14.3¢ 1932 20.96 98,59 -48.63 4058 2016 5985 | 020 0.00
17-hun® 24.30 14.32 19.32 20.21 385,53 4853 40.53 10.90 5085 | 031 0.01
15408 2452 1492 19.52 20.02 35,59 4553 40,63 10.69 5985 | 039 0.01
11.Aug08 | 2432 1482 19.92 10.8Y 35,60 45 53 -40.63 19.20 5095 | o082 0.01
é 24-Sap-08 2632 14.92 19.92 10.44 -35.53 46.53 40,59 19.07 59.85 0.37 0.01
2-0c08 24.32 e 19.32 19.9¢ 26,53 4558 4053 18.83 5085 | 041 0.0t
12Now08 | 2432 14.32 1098 19.14 3859 45,53 40,53 18.78 5085 | 038 0.01
18Dec08 | 2492 .32 19.30 18,88 3880 4853 40.83 18.87 85 | 010 0.00
13-Jan-09 2432 1452 19.32 18.72 35,58 4559 4059 18.60 5088 | 048 £.00
18-Feba | 2432 1492 19.32 18.63 3553 48,53 4053 18.50 5985 | 004 0.00
19-May09 | 2432 14.32 19.32 1820 95,69 4553 -40.53 18.21 5065 | o8 0.00
28-Aug0d | 2432 14.32 10.42 17.88 3558 4853 40,53 17.00 5988 | o8 0.01
A
T
AR
$7-hov-07 7.6 4782 1262 37.64 4444 5644 49.44 3400 %682 | 286 0.10
18-Dec-07 782 4762 1262 37.82 4448 54,44 -40.44 32.97 sea2 | 588 010
30-Jan-08 -7.62 762 1202 37.39 4444 5444 49.44 53.99 %882 | 340 0.00
1§-Feb-08 -7.62 1782 12.62 T -44.44 B4.44 -49.44 33.91 e | 33 0.09
31-Mar-08 782 1762 12.62 37.08 44,44 8448 4044 3377 w82 | am 0.08
26-Apr-08 762 47,82 1282 38.50 4,44 54,44 -49.44 33.38 8 | 852 0.10
| 2aMay0s 742 1762 1262 36.63 4444 B444 40.44 332.05 3688 | 258 0.10
17-un-08 782 782 1262 36.28 4844 B4.44 49,44 3268 %82 | 880 0.10
18408 782 4782 12,62 96.00 444 5444 4D.44 32,61 % | 388 0.10
11-Aug-08 762 4782 1262 38.71 44,44 5444 49.44 32.04 %82 | 387 0.10
g 24-Sep-08 -7.68 4762 12,62 35,50 -44.44 5044 49,44 31.91 382 | 350 0.10
2 | 220008 7.82 -17.62 1262 35,94 44,48 54.44 -49.44 at.74 3682 | 260 0.10
§ 12-Nov-08 762 AT62 12,62 35,28 44,44 54,84 49.44 31.73 3682 | 358 0.10
g 16-Dec-08 -7.62 -17.82 -12.62 34.08 -44.44 -654.44 -49.44 31.51 36.82 347 0.09
13-Jan-08 -7.62 -17.62 -12.62 3485 -44.44 -54.44 -49.44 31.44 36.82 a4 0.09
18-Feb-09 -7.62 47,62 1262 34.77 -44.44 54,44 49,44 31.41 3682 | 336 0.09
19-May-09 782 1762 4262 34.17 -44.44 5444 -49.44 30.90 ;82 | 827 000
25-Aug-09 7.62 -17.62 1262 33.42 -44.44 54,44 -49.44 20.03 882 | 349 0.09
mosn | o [ uw | e | se | sa ] su | ou | wo [oelon] o




Question 02.04.12-8 NP-11-0030

Attachment 1
Page 29 of 85
Table 2.4.12-7: Vertical Hydraulic Gradient Calculations (Sheet 5 of 14)
TS i i T O P O T AP IT
Upper Zohe Lower Zone ’
Woll Dt Ax ah W
Pair Yop of Bottom of WMidpoint Ehsvntion Yop of Bottom of Elwvation
oty | oo | Okvow | cower | soee | en | oioen | o Wemr

25-Oct-07 a0 1 2901 747 ~32.14 4214 -37.14 27.81 60.08 -0.34 .01

17Nov? | 279 179 2291 27.81 s214 | 4218 | anue 2800 | 6008 | 02 | o000
18-De007 | a7.91 17.91 20 20.41 o214 | 4w | arue es18 | #008 | 023 | o000
0-Janos | 2701 12.01 291 27,09 214 | 4218 | sru 2008 | s00s | w10 | o000
10Feb00 | 2791 120 201 2r.78 e | 4 | ara 2787 | 6008 | 000 | o000
3i-Mur0s | a7 7.8 22.91 279 221 | 4018 | anie
a-Ape0s | 279 17.91 29 27.68 218 | a214 | 9114
| Meyes | e 1791 291 27.47 wmw | v | are
unoe | zme 7.1 2.91 273 21e | 4z | sn1e |
15ioe | 27en 17.91 291 22.17 21 | wue | e |
11-Aug08 | 270 1791 2291 o7 5298 | 4214 | a4 290 | 0008 | 033 | oot J
L é 24-56p-08 2791 17.9% 2291 26.71 .94 43.14 714 2680 00.08 | 0.2 0.00
20008 | 2791 7.0 2201 26,05 a1d | seve | e 2649 | #008 | o018 | o000
1240008 | 2701 1791 29 20.48 s | 4214 | are 932 | 6008 | o016 | o000
1808008 | 2701 17.91 2.9 2.1 ain | 4w | aru 2508 | 8008 | o013 | oo
tsance | 279 1791 2291 2581 a4 | 421 | erm 273 | eos | ooe | 000
1eFeb0p | #7.91 1701 =N 25.08 o | w2 | e zs7s | 8008 | o013 | o000
19May00 | 2791 17.01 291 26.25 9216 | 4a1e | arne 2.5 | 0005 | of0 | 000

28-Aug-09 a8 17.91 -32.14 ~42.14 37,14 24.81 60,08 0.17 0.00

17-Now-07 30.09 20.00 25.09 0.49 -48.88 58,98 53,99 26.12 702 | -263 .03
18-Deo-07 30.00 20.08 25.00 22.81 -48.99 58.99 -453.93 26.07 7002 | 248 .03
30-Jan-08 30.00 20.08 .00 22.53 -48.99 58,89 -53.93 25,08 702 | 288 .08
18-Fob-08 30.09 20.08 2609 22.49 48,99 -58.93 -53.93 24.00 e | 24 0.09
31-Mar-08 30.09 20.00 28.00 22.70 48.93 58.93 $9.99 24.73 o | 208 .03
28-Apt-08 3009 20.09 25.00 22.62 -48.93 58.93 £3.69 79.08 '

_ 23-May-08 30.08 20.00 2500 22.69 -48.90 -68.93 -53.99 2308 902 | -1.28 -0.02
17-Jun-08 90,09 20,09 25.09 22.58 -48.93 898 -53.98 23.94 7002 | D78 0.01
15-Ju-08 30.00 20.08 2508 2282 48.93 -68.98 -£3.93 23.04 w02 | 082 901
11-Aug-08 30.00 20.08 25.00 22.44 48.99 -68.99 -53.98 2254 7002 | <010 0.00

§ 24-88p-08 30.09 20.09 25.00 22.24 -48.83 -68.93 -63.93 2250 79.02 ©0.28 0.00
22-Oct-08 30.09 20,09 25.00 22.24 -48.93 -58.93 53.93 22.32 02 | 008 0.00

§ 12-Nov-08 30.00 20.08 25.00 2217 -48,93 -58.93 -53.93 22.36 02 | -0.18 0.00

g 16-Dec-08 30.00 20.09 26.00 22,00 -48.99 -58.99 -53.98 22.37 702 | 037 0.00
13-Jan-09 30.09 20,09 25.00 21.78 -48.93 -58.93 £9.98 22.46 79.02 -0.68 0.01
18-Feb-09 30,00 20.00 26.00 21.88 -48.93 -50.93 -53.93 22.50 702 | 062 -0.01
19-May-09 30,09 20.00 25.00 21.61 48,98 -58.93 -53.93 21.81 702 | -0.20 0.00
25-Aug-09 30.00 20.09 25.09 21.34 -48.83 -68.83 53,03 20.36 79.02 0.98 0.01
| iehowon | 000 | @0 | o@ AR s | g8 | S 2hzl | 12 | Q61 | 001 |
L g ECR £ He | s | e By | B | o241 | 20
| Sdeto | 3009 | 2008 | &80 224 A0 | | | B | e ) 0% | 28 | 08
TR RET R THEETRETEETREETEN TR ETEETETE
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Table 2.4.12-7: Vertical HWydraulic Gradient Calculations (Sheet 6 of 14)
A L Sl R S P R TR
Upper Zone Lowsr Zonw
Wl
Pair D Topot | Botomot | oo | Govaton | Topot | Bomemot | o | Geveien | & | &% I
piavose | ouavosey | MAVDSE) | B | ivoes | uavoos | MAVOSE) | SRS

WW AN A mw—v——-*
30-Jand8 a5.m 16.61 20.91 46.29 -58.13 49.13 B4.13 3444 85.04 11.85 0.14

18-Fob-08 2581 15,91 2061 45.08 50,13 49.13 44,12 3488 8808 | 1183 0.4
31-Margg 289 16,91 2091 48.27 4613 69,13 £4.13 3448 904 | o0 | 014
26-Apr-08 2691 1891 20.91 40.08 $0.13 £2.13 $4.13 34.34 8504 | 1 0.14
23-May-08 2591 15.91 2091 45.88 £0.13 40,13 £4.13 34,18 8504 | 1109 0.14
17-Juv-08 26.01 16.91 2091 48,61 4913 49.13 493 20.04 8504 | v | o
@ 16-Jul-08 26.91 16.01 20.91 46.95 0.3 9.1 £4.13 33.00 04 | 17 | o
11-Aug-08 2591 18,91 2091 4512 £8.18 40,13 £4.93 .24 8504 | 11.08 0.14
24-8ap-08 2591 16.91 2091 44.78 60,13 48,18 54.93 32.90 #8504 | v | 0w
20-0a-08 28.01 18.01 20.91 44.60 49,13 49,13 44,18 .74 85.04 11.82 0.14
é 12-Nov-08 5,91 % 2091 §4.40 5813 4.3 8418 22.81 8504 | 170 0.94
2 16-Dec-08 2591 15.91 2091 44.20 56.19 £9.13 44.13 32,80 e8¢ | 1170 | o4
13-Jan-09 26.91 1691 2091 497 50,14 £0.13 S4.13 32.45 o4 | 1182 0.14
g 18-Feb-00 2591 18.91 2091 43.81 $9.13 40,12 6413 52.96 8806 | 1158 | 094
19-Mey-00 2891 1501 2081 42.99 4093 £0.13 4413 2.0 8504 | 1007 0.43
26-Aug-09 25.91 1691 20,01 @20 9.1 49.13 84.13 3115 @0 | 1087 | 013

g .

bt .
0.18
18-Feb-08 28.11 18,31 20.11 43.48 096 1998 -14,98 36.98 %07 | e 0.18
31-Nar-08 2511 N 20.11 437 .98 -19.98 14,08 36.89 3807 | 38 0,19
20-Apr-08 26,11 18,14 20,11 43.08 496 -19.06 14,98 38.57 3807 | 840 0.19
2aMay08 | 2811 18,11 20.13 4208 260 -19.96 1498 36.92 3807 | 688 0.19
17-Jun-08 25.11 18.11 20.14 4268 998 -10.98 -14.08 36.00 3807 | 686 0.19
g 15-Jul-08 2511 18.11 20.11 4239 $.96 1098 -14.08 .81 807 | 658 0,19
11-Aug-08 25.11 18.11 20,11 42.18 296 -19.98 -14.08 38.49 3507 | 608 0.19
24-80p-08 25,11 1811 .11 4178 998 -19.08 -14.98 8.2 2807 | 688 0.19
2200108 2841 15.91 20.19 41.60 .06 -19.98 14,08 38,07 307 | 8862 0.19
12-Nov-08 25.11 15.11 2011 41.62 -8.08 -19.66 -14.96 35.00 36.07 8.62 018

é 18-De0-08 2541 16.11 20.11 4102 9.96 19.06 -14.08 3471 /o7 | 68 0.19 1
é 13-Jan-00 26.11 15.11 20.11 40.98 9.96 -19.98 14,96 34,50 3507 | 636 0.18
5 18-Fab-09 26.11 16.11 20.11 41,01 £96 -19.96 14,96 34.49 3807 | 652 0.19
E | 1oMayos | 2811 16.11 20.11 000 296 -19.98 14,08 33,88 3507 | 821 0.18
26-Aug-08 26.11 15.11 20.11 39.21 956 -19.98 -14.96 33.15 207 | 608 017

| Aaoweh | el o S A Ll ki ) e SBRr | e | R

| nieie 1 g FERSN Sl £ i il S Lol 2 | sal 1 o |

ISR ST e, s Bl s i AL A S0 | 578 | Q8 ]




Question 02.04.12-8 NP-11-0030

Attachment 1
Page 31 of 95
Table 2.4.12-7: Vertical Hydraulic Gradient Calculations (Shest 7 of 14)
e e s a5
Uppar Zone Lowsr Zone
i Dawe Topat | Bottomof Bovation | Topol | Bottome! Elovadion ax sh b
Hidpoint Midpoint
screen sCTRN (NAVDSS) of Water sCTHeNn scroen (NAVDSS) of Water
{NAVDRS] | (NAVDSES) (NAVDEE) | (NAVDSS) | (NAVDES) (NAVDSS)

30-Jan-08 40.01 30.01 35.01 49.24 -10.92 -20.12 XTI T 5013 | 879 0.14
18-Feb-08 0,01 .01 3501 42.85 1092 £0.12 -18.12 38.58 5013 | 827 0.13

F 31-Mar-08 40.01 0.0 301 43.08 «10.12 -20.12 15,12 36.54 6013 €50 0.3
26-Apr-08 40.01 .04 28.01 4271 -10.92 2012 15,12 38,48 5013 | 628 012
23May-08 | 4001 20,01 8.0 4284 4012 20,12 16,12 28.41 5013 | a2 012

17 Jun-08 4001 30.01 ‘LN 42.28 .12 2013 1618 86.26 £0.13 .00 V.12

i 1608 40.01 .01 .0 48.08 4,12 2018 18,12 26.12 8013 | 596 0.2
11-Aug-08 40.01 30,01 B 41.89 092 2012 1812 3581 5013 | 682 o8
24-S0p-08 40.01 20.01 .01 41.48 -10.12 4012 1812 35.64 515 | 882 0.2

i 20008 400 20.01 2.0 41.40 40,12 2092 15,12 96.48 8012 | sma 012
12Nov08 | 40.0 20.01 .0 4132 -10.12 20.12 1812 35.39 8013 | 604 0.12

é 16-Ooc-08 €001 .01 38.01 40.90 10,12 2092 18,92 36.00 s013 | 881 0.92
5 13-Jan-00 40,01 30.01 3601 40.81 1012 2012 1842 24,96 5043 | 588 011
& 19-Fab-00 40.01 30.01 96.01 40.74 10,12 2012 16.12 24.78 5013 | ses 0.92
g 10May-00 | 400 30,01 28.01 3081 1042 20.12 1842 8043 | 838 0.1

25-Aug-08 40.01 90.01 38.04 38.08 ~10.12 -20.12 “18.18 60.13 5.19 0.10

17-un08 1489 4.89 9.80 9801 -10.24 2034 -16.24 34.67 298 | 424 0.7
5 15-Jish-08 14.09 489 2.89 .72 10,24 2024 1824 34.40 2613 | 423 0.17
11-Aug-08 1480 409 089 3504 +10.24 20.24 -15.24 34.18 2513 | 428 017
24-Gop-08 14.89 409 900 8813 10,24 2024 1824 9391 25143 | 422 0.7
22-001-08 14.89 489 9.8 57.98 40,24 20,24 1824 38.75 %13 | 423 p.17
12-Nov-08 16.89 488 9,89 w0 -10.24 -20.24 1624 39.67 25193 | 428 017
§ 18-Dec-08 1480 A0 0.0 97.58 10.24 2024 AB24 33.87 10 | 421 017
é 13-Jan-09 14.09 480 989 37.42 -10.24 2094 1624 20.24 213 | 418 017
18-Feb-08 1489 480 0.89 37.98 -10.24 -20.24 1824 2314 2613 | 419 017
g 19-May-00 | 1489 480 080 30.64 -10.24 -20.24 1524 32.57 2693 | a07 0.16
25-Aug-09 1480 489 2.89 36,68 -10.24 2024 4804 e 2518 | 404 0.18
| ledinetd f 1408 L Lk R gt et} ke B BmaR | 288 | Q8
| Iideedd | 148 A8 24 b g2 ] gdg 1 ke sndk &g 4 BT | O18
e - RO SRS I e SR .
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Table 2.4.12-7: Vertical Mydraulic Gradient Calculations (Sheet 8 of 14)
e e
Uppes Zone Lower Zone
Wt Date A Bk i
Pair Top of Bottom of Widpoin Elevation Topof Botiom of Midpoint Elwvation
acreen SCI0HN (NAVDSS) of Water aoTHen Gorsen (NAVDSS) of Water
(NAVDSS) | (NAVDSS) (NAVDSS) | (NAVDES) | (NAVDEs) {NAVDS8)
30-Jan-08 26.18
18-Feb-08 26,18 . Arse ; 1
31-Mar08 20,18 1.18 2118 48,18 -53.89 -$3.83 58.89 38.30 8001 | 1488 0,18
26-Ape-08 28,14 16.18 21.18 48,01 53.88 83,88 58.53 33.00 8001 | 1501 0.19
23-May-08 20.18 16.18 21.18 4808 -53.83 £43.83 5888 a@re 8001 | 1428 0.18
17-Jun-08 26.18 1618 21,36 46,52 -53.63 43,83 50.83 32.91 8001 | 1421 018
7 15-Jul-08 2618 16.18 21,18 48.07 53,89 £3.83 4888 2212 8001 | 1345 0.17
g 11-Aug-08 26.18 16.18 21.18 45.68 -83.63 43.83 -58.83 31.74 8001 | 1399 0.47
24-Sep-08 28.18 18.18 21.18 45.08 63,83 £3.83 86,62 9188 8001 | 1847 0.17
22-001-08 26.18 16.18 21.18 a4 -63.89 £3.08 5883 3129 8001 | 1232 0.17
g 12-Nov-08 26.16 18.18 21.18 44.42 5983 63.83 -58.83 31.38 80.01 | 13.04 0.18
18-000-08 2618 16,18 21,18 43.99 -53.63 -43.88 56.83 3117 2001 | 1282 0.18
g 13-dan08 28,18 18.18 2118 48 -53.83 £9.83 -68.83 3111 a00t | 12850 0.18
18-Fab-08 26,18 16.18 2118 43.32 5382 43,93 -56.83 31.08 8001 | 1228 0.15
+9-May-00 26.18 16,18 21.18 42.34 -63.83 43,88 £8.83 30,56 8001 | 1.7 0.1
25-Aug-09 2018 18,18 2.8 41.99 43.08 8353 £8.88 20,62 8001 | 1w 0.15
B %0} S -
g _—
L 7 -
e
0.04
39-Mar-08 0.75 928 428 38.41 4911 5011 B4.11 33.43 w58 | 108 0.04
28-Apr-08 075 .36 4,28 75148 48,11 -69.11 £4.11 39.12 4088 | 208 0.04
23-May-08 078 225 428 34.88 9.1 69,11 B4.11 80,05 40 | 20 0.08
17008 0.75 9.25 4,26 34.59 4911 89,11 54,41 32.48 o8 | 211 0.04
15-Juh-08 0.75 225 425 24.40 4911 £9.11 $4.11 32,26 Mo | en 0.04
11-Aug-08 0.78 928 428 24.08 48.11 59,11 8491 31.61 4088 | 215 0.04
26-8ep-08 0.76 9.28 -4.25 338 48,11 59.11 -B4.11 31.74 49.88 207 0.04
22-00t-08 0.78 9.25 426 33.85 48,11 0.1 4.1 2158 w088 | 210 0.04
§ 12-Nov-08 0.75 .28 425 33,57 49.11 58.11 54,11 31.58 4988 | 202 0.04
16-Dec-08 0.5 .26 425 33.27 49,11 9.1 54,11 31,34 486 | 193 0.04
g 13-Jan-09 0.75 .26 -4.25 33,16 4911 -59.41 54.11 31.27 4988 | 188 0.04
E | 1efenoo 0.78 985 -4.25 39.06 -49.11 50,44 54,11 31.24 4088 | 181 0.04
19-May-08 0.78 £.25 426 32.48 49.11 5911 5411 30.70 4988 | 178 0.04
25-Aug-09 0.75 025 428 0.7 40.11 -50.11 8411 26.78 4086 | 193 0.04
| ot ] L3 A EEY didi AU 3 SRl | Sl SR
| ey sl SR NN B} ey | ey | Sy S8 1 948 | 0% | 0@
L Sonad | S L4 el Ledd A 3 SRl | Sl Ll ge89 | 104 )| 908 |
P R T R B R TR U IR SR WA




Question 02.04.12-8 NP-11-0030
Attachment 1
Page 33 of 95
Table 2.4.12-7: Vertical Hydraulic Gradient Csiculations (Sheet 9 of 14)
S
Upper Zone Lower Zone
Well Date Ax &k b
Py Top of Bottom of Midpoin Elovaion Top ol Bottom of Midpoint Elevation
o | ol | R | S | o | o | B | GRS
T T T T YO TN AT TN TR TR T
18-Fob-08 15.97 .97 0.7 44.30 19.02 -20.02 24.02 3818 34.90 8.14 0.26
31-Mar-08 16.07 597 10.97 44.44 -18.02 200 -24.00 36.01 34.99 0.43 0.27
26-Apr-08 16.97 597 1097 44.41 19,08 2002 24.02 34.78 34.09 9.69 0.28
23-May-08 1897 897 10,87 44.00 -19.02 -29.02 24.02 34.42 34.99 2.58 0.27
17-Jun-08 1597 597 10.97 43.63 -19.02 2902 24,02 34.18 84.09 9.49 0.87
i 18-Jul-08 16.97 597 Ww.ar 43,36 ~18.00 29.02 2402 35.09 34,98 9.97 027
11-Aug-08 15.97 597 10.97 43.07 10.02 20.02 24.02 33.60 34.90 8.38 027
25-Sep-08 18.97 8.97 10.87 42.84 19,02 -20.02 24,08 39.42 34.90 9.22 0.28
i 22-0ct-08 15.97 5.87 10.07 4340 -19.02 002 24.02 38,26 3400 9.14 028
12-Now-08 18.97 507 10.87 42.18 -10.02 2808 -24.08 83.17 3409 8.01 0.26
é 16-Dec-08 1897 597 10.67 41.86 -19.02 2002 24.02 32.88 34.90 8.99 0.28
13-Jan-09 1597 897 1087 41.87 -10.02 -0.02 24.02 32.74 34,09 8.89 0.28
§ 18-Feb-08 1597 547 1097 4149 -19.02 20.02 24.02 32.84 34.99 8.79 0.28
19-May-09 16.97 5.97 10.97 058 19,02 -20.08 24,02 32.07 34.99 849 0.24
25-Aug0% 1597 597 10.97 $9.60 -19.02 -29.02 24.02 31.32 34.99 8.28 0.24
B R 87 LY B AE | R | Mg ) Bl | wW L 1k | S8
WEIC G R Ly A T s L S8 | Q| OE
tad 1 a1 A8 g s S8 1 SR 3 Sk e L us | i ) S8 3
18-Feb-08 81.77 21.77 26.77 80.24 -48.11 -68.11 -43.11 38.35 79.88 11,80 0.16
31-Mar-08 "7 g7 26.77 8052 48.1% -88.11 83,11 38.22 70.88 12.90 0.16
28-Apr-08 17 9.7 28.77 $0.20 -48.11 -58.11 8341 37.98 7988 12.84 0.18
23-May-08 Nn.77 1.7 26,77 §0.00 4811 5841 58.11 37.68 790.68 12.32 0.18
17~Jun-08 81.77 21.77 28.77 487 48,31 88,11 $3.11 37.44 70.88 12.38 0.18
- 16-Jub-08 namw LAl 28.77 48.83 48,11 S8 11 -53.11 37.14 70.88 12.96 0.18
11-Aug-08 3177 ik 26.77 49.38 48,11 5811 4311 20.74 70.68 12.84 0.18
24-Sop08 31.77 21.77 28.77 40.19 -48.11 -58.11 58,11 $6.50 79.88 12.80 0.16
22-0ct-08 .77 2 2.77 49.98 -48.11 56,11 5311 36.42 79.68 12.76 0.18
§ 12-Nov-08 81.77 277 26.77 49.03 -48,1% 58.11 531 36.44 79.88 1250 0.16
g 16-Dec-08 31.77 2177 26.77 48,79 48,11 5841 $3.11 36.19 79.68 12.60 0.16
s 13-Jan-06 377 21.77 2877 48.60 -48.11 -58.11 £3.11 368.08 79.98 12.52 0.18
g 18-Feb-09 377 .77 26.77 48.64 4811 58,11 5311 36.00 79.68 12.64 0.16
19-May-09 31.77 2177 26.77 48.12 4811 -58.11 63.11 $5.51 70.08 12.61 0.18
26-Aug-09 "7 2077 28.77 47.68 48,11 $8.11 5311 34.80 79.88 12,97 0.18
| iefe | LT L0 e EERE] E_ SR S, - RS jege | B | o5
| ihecie | Ll st E 38 S 1 S ) Sl 008 | WSS | 1248 | 08 )
0 CHECA %ﬁ g Ap 3 Seu L Sy | Ba | BE | 1ah8 | 948
E2ue LA L.B4, T MR ISR IR TS R RN




Question 02.04.12-8 NP-11-0030

Attachment 1
Page 34 of 95
Table 2.4.12-7: Vertical Hydraulic Gradient Calculations (Sheet 10 of 14)
i e T N
Upper Zone Lower Zone
Well Dats Bx 4h by
Pair Top of Bottom of Midpoint Elevation Top of Bottom of Madpoint Elevation
screen screen of Watar acresn So108N of Wager
(NAVDss) | (uavDes) | NAVDSS) | uavies) | (navDeey | avoeyy | MAVDSE) | oiavpes)
ot R s — |
18-Feb-08 ~4.48 ~14.48 B.48 38.09 -58.54 £$9.54 54.54 37.01 56.06 1.88 009
31-Mar-08 -4.48 14.48 0.48 38.77 -50.84 60,54 -54.54 38.93 65.08 1.84 0.03
26-Apr-08 -4.48 14,48 .48 38.50 50,84 0954 -64.54 3688 56.08 1.82 0.08
23-May-08 448 -14.48 948 36,20 5884 4954 -84.54 36.47 55,08 1.82 0.03
17~ Jun-08 -4.48 -14.48 48 9747 60,64 6054 84,54 96.07 66.08 1.80 0.03
e 18-Jul-08 -4.48 -14.48 -9.48 37.78 58,54 £9.54 64.64 45.98 55,06 1.78 0.03
11-Aug-08 -4.48 -14.48 048 3742 -59.54 4954 B854 36,84 65.08 1.78 0.03
24-5ep-08 -4.48 1448 .48 37.80 -59.54 8954 B4.54 38.44 86.06 1.78 0.08
22-0ct-08 4,48 -14.48 048 37.09 -59.54 69.54 54,54 35.90 §5.08 1.73 0.08
g 12-Nov-08 ~4.48 14,48 -9.48 36.97 -59.54 B9.54 64,84 3527 55,08 1.70 0.03
16-Dao-0B -4.48 -14.48 9.48 36.70 +50.54 89,54 44,54 34.99 55.08 1.71 0.08
13-Jan-00 -4.48 -14,48 248 26.57 50.56 -89.54 6454 34,87 §5.08 1.70 0.03
18-Fub-09 4,48 -14.48 6,48 36.48 -59.84 69,54 64,84 34.81 65.08 1.87 0.03
+-ay-08 -4.48 -14.48 -0.48 35.05 59,64 68.54 64,54 34.33 56.06 162 0.08
25-Auy 09 -4.48 ~14.48 .48 35.17 -58.84 8954 84,84 33.56 66.06 1.81 0.03
LAl A L a8 {48 Sk F IR WS ] B LS ) 8 L a8 |
| il § 48 S588 Bz k. Aate 1 R | 94 B L 0 ) s 1 e
867 0.19
3t-Mar08 26.80 18.80 20.80 38.99 -18.12 £6.12 2112 22.42 44.92 251 0.19
26-Apr-08 28.80 18.80 2380 35.73 -18.92 812 -21.12 a5 44,62 B4 0.19
23-May-08 28.50 18.80 29.80 36.83 1842 26.12 21.12 26.80 4492 8.64 0.19
17-Jun-08 28.80 18.80 28.80 $5.28 -18.12 ~28.12 2112 28.79 44.92 8.47 0.19
5 18-Jul-08 26.80 16.80 2380 24.94 48,12 2612 2118 20.8% 44.92 8.33 019
1-Aug-08 28.80 18.80 23.80 94.80 ~15.12 2812 21,12 20.08 44.92 8,92 0.18
24-3ap-08 28.80 18.80 23.80 410 -16.42 -20.12 21.12 26.08 44.52 8.02 0.18
a2-Got-08 28.80 1880 2580 33.60 -18.12 20,12 £21.12 25.04 44.92 7.66 017
12-Nov-08 28.80 18.80 23.80 23.58 -16.12 -26.12 21,12 26.01 44.92 7.67 0.17
é 16-Dac-08 28.80 18.80 23.80 2820 1812 26,12 21,1 26.60 44.92 7.80 0.17
13-Jan06 28.80 18.80 28,80 29.07 -18.12 -20.12 2112 2558 44.99 7.49 0.17
g 18-Feb-09 28.80 19.80 2380 30.82 18,12 26.12 2112 28.59 44.92 7.29 0.18
19-May-09 28.80 18.80 23.80 32.11 16,12 28,12 21,12 25.07 4492 7.04 0.16
3 26-Bug-08 26.80 18.80 23.80 30.06 -16.12 26,12 21.12 24.52 44.92 6.64 0.15
| Sty | G880 M <2 Bl g L e | Ll T 00 - T SN
| iiMactp § 4080 e L. 2 A S0 1 M ) RJE 1 min | MG L B0 L S48
| Sdwuo | aeae | vem | ma | was f oeg | s | w2 | e | wm | se | ou |
R B o BB d B o B il e B el s SR o S i B




Question 02.04.12-8 NP-11-0030

Altachment 1
Page 35 of 95
Table 2.4.12-7: Vertical Hydraulic Gradient Calculmions (Sheet 11 of 14)
T s 4 s e R e b e
Upper Zone Lower Zone
m Dnte Topol | Botiomol Elovation Topot | Botomof Elbwgtion ax ah b
Aidpaint Hidproin
BCrOBN aeTeen (NAVDSS) of Water BOTRON SoreRn (NAVDSS) of Waler
(NAVDSS) | (NAVDSS) MNAVDSS) | (NAVDSS) (NAVDES)
$0-Jan-08 2207 12.07 17.07 282 oo | as00 | 2000 2100 m
18-Feb-08 22,07 12.07 17.07 2288 29,00 3,69 -28.08 20.81 18 | 687 013
31-Mar-08 22.07 12.07 17.07 3250 23,00 32.00 28.09 20.64 4518 | 888 013
26-Apr-08 22.07 247 17.07 20.97 2408 43.00 2.0 28.21 4618 | 608 013
23-May-08 | 2207 1267 1707 3014 2208 2800 2808 28,00 418 | a1 014
17-Jun08 2247 1207 11.07 3200 29,00 -23.00 20.08 25,10 4618 | 690 0.18
; 18-Jul-08 2207 1207 1707 31.08 23,08 82,00 26,00 24.87 asre | 7 018
11-Aug-08 2207 1207 17.07 3187 -23.00 .00 20.08 24,10 a1 | 787 017
24-Gop-08 20.07 12.07 17.07 31,98 20,00 83,00 -29.08 24.08 s | 73 0.16
i 2200108 2207 12,07 12.07 2 2000 -39.00 38,00 29.73 e | 149 017
12Nov08 | 2207 1207 12,07 $1.07 23.00 3309 20.08 23.69 418 | 798 0.16
é 18-Doo08 | 2207 12.07 1707 30.80 2500 3300 -28.00 23,09 e | 7 0.16
13-Jan-09 2207 12.07 17.07 3087 2200 4208 -29.08 23.67 4516 | 880 0.15
E 18-Feb-09 22.07 12.07 1707 30.81 22.09 39,00 28.09 29.88 4518 | 878 0.15
19-Mury-00 12.07 1707 20.78 2200 -$3.09 28.00 2274 4516 | 7.04 0.18
25-Aug-08

12.07 17.07 20.08 -33.08 <33.00 -28.09 R1.24 45.78 7.81 017

F | swaoe | 0er | 20m | aser 34,30 703 | -sose
11Augos | 1087 | 067 | .ser 34.00 032 | s
248ep08 | 1967 | 2067 | 1887 277 205 | 8032
: 20008 | -1067 | 2087 | 1887 33.04 703 | eose | 7832 s225 | 605 | 141 | o002
8 | taNovos | -voer | w087 | -ser 33.57 703 | 032 | 78 azys | soes | 130 | o002
3 160s008 | -1087 | 087 | 1567 33.30 qom | @032 | sm 2190 | 5088 | 140 | o002
8 | vayanoe | -t087 -20.67 1667 33,98 70,32 8032 76,02 31.78 5905 | 142 0.02
Z | terevoo | -t0e7r | 2087 | ey 23,14 7032 | -s03@ | -78a2 3162 | 6066 | 149 | o002
10May-00 | 1067 | s087 | -18e7 32.69 7082 | 03 | 783 3121 5086 | 142 | 002
26-Augon | -wer | 2067 | 58 31.91 702 | w3 | Mm% 040 | sees | 143 | o0
| 0Newos | O | W { JW EXEA Jh ) S0 | IR B | mes | o4 | o |
GRIE ST T e A A A8 | g | 140 | 008
5 TR IR W R T WEE R .




Question 02.04.12-8 NP-11-0030

Attachment 1
Page 36 of 95
Table 2.4.12-7: Vertical Hydraulic Gradient Calculations (Sheet 12 of 14)
A s e
Upper Zone Lower Zone
Par Date Topot | Bowomot | o | Beveion | Topot | Bomomot | o | Elevason Ax ah b

streen BCreen of Water ROFPAN soypen of Water
(NAVDSE) | (NAvDss) | (NAVDSE) | usves) | mavDse) | ovavoes | MAYDSE) | ouivoes)

30-Jan08 -28.20 -38.20 -33.20 28.91 6824 B2 -73.24 30.17 40.04 -1.26
18-Fob-08 2820 9820 43.20 2061 2424 2854 78.24 30.06 4004 | 128 -0.08
31-Mar08 -28.20 3830 -38.20 20.80 op2¢ 1 7824 73.24 2098 40.04 -1.18 -0.08
26-Agr-08 2820 3000 -33.20 #0884 §0.24 7824 7394 #9.68 40,04 “1.04 005
EER T2 2820 8830 »33.20 260.48 £8.94 7824 ~75.24 20,51 20.04 -1.08 0.03
1unte | osan 2920 33,20 .62 s8¢ | mas 3.4 29.12 w06 | 0850 | 001
g 188 | gs00 820 | wo 28.12 w824 1 7820 7924 24.08 4004 | 083 | -002
11-Aug-08 230 98.90 -33.20 2706 -68.24 -78.94 ~T3.24 28.77 40.04 -0.81 -0.02
24-Bop-08 2820 -28.20 -39.20 2788 e X S s ) ~T3.24 2858 40.04 £.88 -0.02
| 5 2008 w 36,30 -33.20 2154 86,84 7824 -73.24 898 40.04 084 .02 H
12-Nov-08 -28.30 9820 -38.20 27.43 4024 | 7829 78,24 £0.98 40.04 D2 4.02
g tebec0s | ez 2820 83.20 27.10 0804 7834 T3.24 28.08 4004 | 080 | o
13~dar 09 8.0 38.80 .0 £7.08 88.24 7824 73,24 o 40,04 0.94 0.02
18-Fab-08 -28.20 -$8.20 ~38.20 20.89 48.24 ~T.24 7924 .80 40.04 0.7 0.02
<3820 ~33.20
-38.20 33.20
M | a8
W
E T
31-Mar-08 2821 38,21 38.81 21.67 -£6.01 7801 -73.01 2178 39.80 .18 0.00
26-Apr-08 ~B.21 ~38.21 -39.21 21.41 88.01 7801 73,01 2182 30.80 .11 0.00
29-May-08 “28.21 -38.21 -33.21 .28 -58.01 -78.01 ~73.01 2128 9.80 0.00 0.00
17-4n-08 2829 5821 -33.21 2110 8801 -78.01 1301 2088 3080 .24 0.01
- 18-Jub-08 ~28.21 -38.21 3321 20,98 B8.01 ~TBO0Y -7l 2003 30.80 053 0.01
11-Aug-08 28.21 -28.21 2391 2079 £8.01 7801 73,01 2038 80 | 053 001
g 24-8ep-08 88.21 -38.21 338 2048 68,01 -78.01 ~73.01 19,90 30.60 0.46 0.01 l
2200408 | 282 3821 83.21 2028 4801 78,01 7301 19.78 80 | 080 0.01
3 12-Nov-08 | -2 8.2 39.21 2013 48,01 -78.0 73.01 19,70 %80 | 043 0.01
g 16-Dec-08 -28.21 -38.21 33.21 10.80 08.01 ~78.01 13.01 w 3980 0.33 0.01
| § 13-Jan-00 2821 8.2 3 1988 8.0 -78.01 -78.01 19.47 /80 | 018 0.00
18-Feb-00 -28.21 -38.21 -33.21 16.49 68.01 J8.01 -73.01 19.43 39.80 0.08 0.00
g 19-May-09 -28.21 ~38.21 3321 19.02 -88.01 ~78.01 ~73.01 19.23 30.80 .21 -0.01
25-Aug-09 281 <38.21 Sa.2 18.50 -68.01 ~78.01 73,01 1814 30.80 0.56 0.01

By | B | S | 48 |




Question 02.04.12-8 NP-11-0030

Attachment 1
Page 37 of 85
Yabie 24.12-7: Vertical Hydraulic Gradient Calculations (Sheet 13 of 14)
A AR B
Upper Zone Lower Zone
Well Date bx ah b
Pair Top of Botiom of Midpolnt Elevation Top of Botom of Midpoiri Elovation
scroen grreen (NAVDOS) of Water BOTOHN seren (NAVDSS) of Water
(NAVDSS) | (NAVDES) (NAVDSE) | (MAVDBS) | (NAVDEE) (NAVDBS)

e e e e ’ T ——
18-Fab-08 1033 <2038 1899 14.89 0,16 ~100.18 4518 14.48 ™e2 041 0.01
31-har-08 -10.38 20.3% -15.53 1479 H0.15 ~100.18 -985,16 14.28 70.82 0.51 0.01
26-Apr-08 ~10.38 -20.33 5.5 14.63 20,18 100,18 45,15 14.14 888 0.48 0.01
23-May-08 -10.359 -30.25 -18.98 18.78 00,18 ~100.15 98.18 1219 o8 0.54 0.01
17 Jun-0f -10.33 -20.53 ~15.88 128 9016 ~106.16 $8.18 12.43 rone 0.48 9.01

ey 1 B~Jul-08 ~10.38 2053 ~16.58 12.48 $0.18 ~100.1§ 25,18 11,98 70.82 0.50 0.0
11-Aug08 -10.93 -20.38 -16.93 11.79 90,18 +100.18 48.15 11.98 082 Q.43 0.01
24-Sep-08 -10.93 20,33 18,98 11.98 -$0.18 ~100.18 D518 11.41 70.82 0.87 0.0
22-0ct-08 ~10.53 4038 ~15.53 11,72 018 ~100.18 95.18 11.20 TH.88 0.52 0.01

g 12-Nov-08 -10.93 ~20.33 -15.93 12.00 8016 ~100.18 -86.18 11.34 70.82 .89 0.01
18-Daco8 ~10.39 -20.8% 5.9 12.43 40.18 100.18 -86.15 11,90 70.82 0.63 0.01

g 13- 0 -30.33 2058 165 1848 -#0.98 ~100.18 B5.18 12.98 79.82 033 0.00 |
18-Feb-08 -10.33 -20.39 15,93 12.70 W16 -100.15 45,15 12.28 79.82 0.42 0.01
1My 0 -$0.53 -20. 53 -15.58 1255 80,45 ~100.18 96,18 12.40 79.82 0.18 .00
28-Aug-09 1095 +20.53 -15.33 10.07 H0.18 «100.18 95.15 9.8 o062 0.46 0.01

| aoleid | N8 3 A8 1 JBGE L G L RN L RS L SRS 1 M | B | A8 | 448
A 08 Ed J B | B | 698 | LG |

L. 0.00

sider08 | 0as | 2004 | 20 12.05 arn | s
26-Apr-08 19.44 2044 | a7 .
29May08 | 1946 | 2944 | -2ese 12.08 wn | wn | o 1206 | 335 | 001 0.00
17-Jun08 1944 2044 -24.44 11.48 8178 .79 41,79 11.50 63,38 £.01 0.00

. 15-Jui-08 “19.44 2044 ~24.44 10.97 $2.79 S2.79 -$7.79 11.00 63.36 0,12 0.00
11-Aug08 | 1044 2944 | 204 10.97 wm | 4 | erm 10.54 03 | 017 | oo0
26S0p08 | 1944 | 2044 | 2644 10.31 wen | an | an 1047 | €338 | o018 | o000
220008 | 1944 | 2046 | 2444 10.01 «n | ewn | o 10.21 €38 | 020 | 000

g 12Nov08 | -wde | 294 | 2ess 10.12 2 | @ | em 1025 | 6335 | 013 | 000
10Dec0B | 1944 | o948 | 24e4 .27 w79 | e | e 10,30

é 13Jan00 | 1046 | -2044 w2m | em 10.38

g 18-Feb-08 “19.44 <2844 Ho.re B7.78 10.41
19May00 | 1944 | mas | aeam 11.58 w2n | wun | an 1145 | 6335 | 0.9 0.00
26-Aug-09 «18.44 -29.44 -24.44 878 -82.79 -02.79 BT, 789 8.02 62,38 0.24 0.00

88 1 A8 1 00
B Lo | 38

L N .




Question 02.04.12-8 NP-11-0030

W-2352U. (Upper Shallow.ower Shaliow)

OW-2359U1/L1 (Upper ShaliowsDesp)

Attachment 1
Page 38 of 95
Table 2.4.12-7: Vertical Hydraulic Gradient Calculations (Sheet 14 of 14)
I Upper Zone T Lowar Zone
Tt Dute Topol | Botemof Blovaton | Topol | Botomat Elovaton ox Ah b

m otWater | soreen

screen soreen screen | o\ Unge; | of Water
{NAVDSE) | (NAVDSS) (NAVDSS) | (NAVDSS) | (NAVDSS) (NAVDES)

18-Feb-08 18.17 a7 13.17 19.98 +18.67 -28.87 -21.87 19.43 .84 0.08 0.00
31-Mar-08 18,17 8.7 13.17 19.47 18.67 26.87 2187 19.51 34.84 -0.04 0.00
26-Apr-08 18.47 237 18.47 19.99 16.87 2087 -21.67 19.41 34.84 002 0.00
23-May-08 18.47 817 13.47 19.3¢ 1687 2887 21.87 19.99 34,84 -0.08 0.00
17-dun-08 18.47 8.7 1317 19.80 -168.87 “20.67 21.87 16.24 34.84 0.04 0.00
16-Jub-0B 18,17 817 18.47 19.00 4687 -26.87 21.67 19.13 34.84 0.04 0.00
11-Aug-08 1817 817 18.17 19.00 16.67 20.67 -21.87 18.06 34,84 0.04 0.0
25-Sap-08 18.17 g7 13,97 1881 16,87 -26.87 2187 18.88 94.84 0,08 0.00
22-Oct-08 18.17 817 13.17 10.77 -16.97 57 21.87 18.81 34.84 0.04 0.00 ‘
12-Nov-08 19.17 817 13.17 18.68 1687 -20.87 -21.67 18.71 34.84 .08 0.00 ]
16-Dec-08 18.17 847 18.17 18.69 -16.67 2887 21.87 18.62 34.84 -0.08 0.00
13-Jan-08 18.17 817 18.17 18,81 -16.67 2667 2187 18.5¢ 34.84 -0.03 0.00
18-Feb-09 18.17 817 1317 1941 -18.87 26,87 2187 18.44 34.84 -0.08 0.00
10-May-09 18.17 817 i 18.09 ~18.67 -28.87 21.67 16.12 34.84 -0.03 0.00
25-Mug-09 148.17 817 1337 17.08 1887 26.87 -21.67 17.72 34.84 £0.04 0.00

.

| ALtk } I8N

-l Bl
18-Feb-08 1.84
91-Mar-08 -7.54

1892 9892 -80.92 23.08 74.58 0.38 0.01

78,92 0892 88,59 2251 74.66 0.36 0.00

24.20
24.00
23.84
23.62
22
11-Aug-08 7.34 17.54 -12.34 nz 1892 2692 86,02 2254 74.58 0.68 0.0%
38
B
2098

22-Oct-08 -7.34 17.54 -12.54 2888 86,97 -86.92 2 74.88 0.41 0.01
12-Nov-08 734 47.34 ~12.38 7082 602 -88.92 2232 74,58 0.54 0.01
18-Dec-08 -7.34 -17.34 -12.34 2231 -76.82 28,92 -88.92 22.28 7458 0,03 0.00
13-Jan-08 -7.34 17.3% -12.34 2218 1692 36,92 -86.62 2235 74.58 -0.22 0.00
18-Feb-09 <734 ~17.34 ~12.34 2208 ~T6.92 -88.92 -86.92 22.39 74.58 -0.84 0.00
19-May-09 -7.84 -17.34 -12.94 21.43 -76.92 06,92 -86.92 gL 74.58 -0.14 0.00
25-Aug-08 -7.34 ~17.34 -12.54 ~78.92 -96.92 -88.82 20.39 74,58 0,63 0.01
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Notes:  All Screen elevations are in ft NAVD 88.

Purple shaded areas indicate an anomaly or suspect measurement.

Blue shaded areas: Wells OW-2263U/L were fieki mislabeled. Shaded areas indicate data corrected to refiect the true
well identities.

A positive i, represents a downward hydraulic gradient.

A negative i, represents an upwards hydraulic gradient.



