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1.0 INTRODUCTION 

This report presents data collected between October 1997 and October 1998 as part of 
the ongoing Exhaust Shaft Hydraulic Assessment Program at the Waste Isolation Pilot 
Plant (WIPP) In southeastern New Mexico (Figure 1.1). This program was implemented in 
an effort to monitor and characterize source(s) of fluid leaking into the upper 85 feet of the 
Exhaust Shaft at WIPP for the past several years. Though leakage into the shaft is small in 
volume, an assessment program was implemented to characterize the near-surface 
hydrology in an effort to understand the origin of the leaking fluid. This program has used a 
phased approach involving drilling, core descriptions, well completions, water-level 
monitoring, hydrologic testing, and water-quality sampling and analysis. This study is 
confined to the surface-facility area at WIPP. 

In Phase One, three wells were drilled in 1996 near the Exhaust Shaft. Drilling and testing 
indicated that groundwater was not confined to the immediate Exhaust Shaft area and that 
the water occurred in a perched water-bearing horizon in the Santa Rosa Formation at or 
near the contact of the Santa Rosa with the underlying Dewey Lake Formation. In addition, 
hydraulic tests indicated that the wells yield no more than 1.0 gallons per minute (GPM) for 
extended periods of pumping. In Phase Two, twelve piezometers were drilled, expanding 
the area of investigation for water-quality sampling and testing. Drilling and testing 
indicated that the areal extent of the water in the Santa Rosa extends beyond the present 
80-acre investigation, though bounded to the southeast by a dry hole, piezometer PZ-8 
(Figure 1.2). Water-level data indicates that there is a potentiometric high near PZ-7 in the 
northwestern portion of the site. Based on the potientiometric surface data, water appears 
to flow from west to east in the northern portion of the site, and from northwest to southeast 
and south in the southern portion of the site (US. Department of Energy [DOE], Dec. 
1997). 

Water-quality sampling data collected from the wells and piezometers was categorized 
into three groups based on total dissolved solids (TDS). The first group consists of high 
TDS (greater than 70,000 mglL [milligrams per liter]), and represents water found in the 
central and northeastern section of the site near the north salt pile and a previously existing 
drilling pit used during construction of the Salt Shaft. The second group, consisting of 
intermediate TDS (20,000 - 70,000 mglL), represents an area in the northwest WIPP site 
area near the north salt pile retention pond, a suspected recharge area, and central portion 
of the site. The third group, consisting of low TDS (less than 20,000 mglL), is in the 
southern portion of the site near several rainfall runoff retention ponds. 

This assessment updates previous reports and is based on data collected from October 
1997 through October 1998 from wells and piezometers completed in the perched water- 
bearing horizon in the Santa Rosa Formation at WIPP (Figure 1.3). In addition, other data 
such as rainfall precipitation and Exhaust Shaft flow and pressure data are examined to 
identify possible trends affecting the hydrology within the Santa Rosa Formation. 
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Figure 1 .I -Location of the WlPP Site 
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Figure 1.3 -Units Commonly Encountered During Shallow Drilling at 
WlPP 
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1.1 Backaround 

Fluid migrating into the Exhaust Shaft at the WlPP site was first documented during a May 
1995 shaft video inspection. Fluid was observed flowing from cracks in the Exhaust Shaft 
concrete liner at depths of 55 to 85 feet below ground surface (bgs). 

Surface geophysical investigations noted possible fluid-conductive zones in the shallow 
soil and bedrock in the vicinity of the Exhaust Shaft and as the results were reported in 
Exhaust Shaft: Hydraulic Assessment Data Report (DOE, Jan. 1997). Four boreholes 
were drilled in September and October 1996 to depths of up to 100 feet bgs to evaluate 
near surface formations as potential sources of the fluid seeping into the Exhaust Shaft. 
Four boreholes (C-2505, C-2506, C-2507, and ES-001) penetrated water-bearing 
horizons between 48 and 63 feet bgs in the sandstone of the lower Santa Rosa and 
mudstone of the upper Dewey Lake Formations. Three boreholes (C-2505, C-2506, and 
'2-2507) were drilled and selectively cored to determine the stratigraphic horizons 
producing fluid and were then completed as monitoring wells (Figure 1.2). The Dewey 
Lake Formation appears to act as an impermeable layer, though a thin weathered zone 
(-1-2 feet thick) at the top of the Dewey Lake may also be saturated. Drilling continued 
into the Dewey Lake until penetration slowed and it became dry in appearance. The 
screened intervals were selected to best cover the likely saturated horizon, but it is not 
possible to determine the extent to saturate in the weathered horizon of the Dewey Lake. 

During drilling of C-2505, C-2506, and C-2507, the base of the Santa Rosa Formation 
was first estimated to be at depths of 48.8, 48.2, and 39.5 feet bgs, respectively (DOE, 
Jan. 1997). However, based on the core samples recovered from C-2505 and 
subsequent drilling of the PZ holes at the site (DOE, Dec. 1997), the top of the Santa Rosa 
is probably 39.6 feet bgs in drillhole C-2505 (personal commur~ication Powers, 1999, see 
Appendix 1). This depth is more consistent with observations in the Exhaust Shaft (Holt 
and Powers, 1986) as well. For C-2506 and C-2507, the top of the Santa Rosa appears 
to be above the initial coring depths of each drillhole. Please refer to Figures 1.4, 1.5, and 
1.6 for revisions to the well completion diagrams for C-2505, C-2506 and C-2507 relative 
to earlier reports. 

As a result of these revisions, several figures in Powers (DOE, Dec. 1997) were modified. 
Figures 11 and 12, which show the elevation of the top of the Santa Rosa in detail, indicate 
a smaller area lower than 33654 amsl (above mean sea level) and the contour for 
3370-ft amsl will be south of the exhaust-shaft area. Figures 12 and 13, which show the 
thickness of the Gatuiia Formation will indicate corresponding changes around the shaft 
area, with thickness reduced by about 9 feet. The general shape of the contours is not 
changed, nor are any conclusions about the formation of these units changed. For 
convenience basic stratigraphic data for each drillhole in the PZ boreholes, C-wells, and 
the Exhaust Shaft are presented in Table 1 .I. 
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Table 1.1 - Revised Depth Interval for Stratigraphic Units 

( Drillhole I Fi:a:dne 1 Mescakro Gatuiia I l lanta 
Dewey Lake 

Caliche Formation Formation I Formation 1 

1. ND = Not determined. Depths are approximate (about i1 fl). Some contacts to nearest 0.5 fl due to 
marked contrast. Where the Gatuiia-Santa Rosa contact is difficult to identify; the Gatuiia is incorporated 
with Santa Rosa. 

PZ-5 
PZ-6 
PZ-7 
PZ-8 
PZ-9 - 
PZ-10 
PZ-I 1 

PZ-12 

2. TD = total depth 

7-9 

7-9 
7.5-9.5 
6.5-9 

0-7 

0-7 
0-7.5 
0-6.5 

Hydraulic tests were conducted on wells C-2505, C-2506, and C-2507 in October 1996 to 
characterize the water-bearing horizons. Test data provided hydraulic conductivity values 
ranging from 5.5 x E-5 to 1.6 E-6 mlsec, with storativity values ranging from 1 .I x E-2 to 
9.4 x E-3. Water-level data were used to calculate a hydraulic gradient of 0.0245 fVft in a 
southlsoutheasterly direction. Test data indicated that the wells nearest the Exhaust Shaft 
were capable of sustained water production rates of about to 0.6 GPM (DOE, Jan. 1997). 

0-8 
0-6 
0-10 
0-6 

Water samples were collected from wells C-2505, C-2506, and C-2507 a few days after 
drilling. The water-quality data from these wells indicated that TDS were greatest near the 
Exhaust Shaft ranging from 11.500 mg1L in C-2506, to 8,500 mglL in C-2505, and to 
4,000 mg1L in C-2507, 200 feet to the south of the shaft. 

9-36 
9-32 
9.5-30 
9-31 

Further hydrologic testing was conducted in February and March 1997. Testing consisted 
of a 72-hour pumping test in C-2506 and a 24-hour pumping test in C-2505, C-2506, and 
'2-2505 were pumped at rates ranging from 0.5 to 1.0 GPM. In addition, water-quality 
samples were collected from each well at the completion of testing. Water-level data 

8-1 1 
6-9 
10-12.5 
6-8 
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9-28 
12.5-34 
8-39 
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28-46 
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collected between October 1996 and March 1997 revealed that during that time water 
levels had risen from 1.6 to 2.6 feet in wells C-2505, C-2506 and C-2507. Water-level 
elevation data (not corrected for density) indicated a 6-foot difference between well 
C-2506 near the Exhaust Shaft and C-2507 to the south. Based on water-level measure 
ments collected on March 24, 1997. the hydraulic gradient increased to 0.032 Rift in a 
southlsoutheasterly direction. 

Water-quality samples were collected upon the completion of the 72-hour pumping test in 
well C-2506 and upon completion of the 24-hour pumping test in C-2505. In both wells the 
total dissolved solids concentrations were less than observed in October 1996. In C-2506, 
the TDS decreased from about 11,500 to 6,000 mglL, while in C-2505 the TDS 
decreased from about 8,500 to 4,500 mglL. 

In June and July 1997 twelve 6-518-inch boreholes were hollow-stem augeredlcored andlor 
air-rotary drilled to depths of up to 82 feet bgs through the Santa Rosa Formation into the 
Dewey Lake Formation (Figure 1.2). Each borehole was completed with a 2-inch 
piezometer, packed with sand above the screened intervals, sealed with bentonite, and 
grouted to ground surface. The locations and elevations of each piezometer (PZ-I through 
PZ-12) were s ~ ~ e y e d  immediately upon completion of each installation. Elevation data 
were then used with water-level measurement data to determine the location of 
succeeding piezometers which were used to define the hydraulic gradient, and to 
determine the areal and vertical extent of fluid within the Santa Rosa Formation. 

Of the twelve piezometers and three wells installed at WlPP between September 1996 
and August 1997, only PZ-8 was dry. Water was present in all other monitoring wells, 
indicating that the investigative area bounded by PZ-I 1 to the north and west, PZ-12 to the 
south, and PZ-9 to the east appears to contain a constant zone of saturation above the 
perching horizon (Figure 1-2). 

Water-level measurements indicated that fluid levels in wells rose as much as 2.0 feet or 
more between October 1996 and September 1997. Water-level changes exhibit 
characteristics commonly associated with local recharge, such as an apparent response 
to local precipitation events. These responses suggest that area@) of local recharge 
probably exist. Potential sources of recharge include features such as local precipitation 
captured by the north salt disposal mound, the retention ponds along the south border of 
the site, the salt evaporation pond west of the north disposal mound, or releaseslleaks 
possibly from on-site water, drainage or sewage systems. 

Equipotential surface maps of the water levels in the Santa Rosa suggest that a 
potientiometric high exists in the northwest corner of the 80-acre WlPP site investigative 
area at the salt evaporation pond west of the north salt disposal mound. Flow lines 
indicated that fluid flow in the Santa Rosa Formation is from the northwest to the east, and 
south and southeast across the site (DOE, Dec. 1997). 
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After installation, each piezometer was pumped to determine the hydraulic parameters of 
the perched-water zone. In addition, fluid samples were collected to characterize the areal 
water quality at the WlPP site. Hydraulic conductivity values for the tested piezometers 
ranged from 2.1 x E-5 to 2.6 x E-8 mls. Table 1.2 lists the hydraulic conductivity values 
from tests performed on wells C-2505, C-2506, C-2507, and piezometers PZ-I through 
PZ-12. The higher conductivity values are typically in the western and southern portion of 
the site, whrle the lower conductivity values are found in the northern and eastern portion of 
the site. 

Table 1.2 - Hydraulic Conductivity Estimates 1 Hydraulic Conductivity 1 WelllPiezometer 
(mls) I 

Water-quality samples were collected from the wells and piezometers in July 1997. 
Analysis of samples indicated TDS values ranging from 3,700 to 155,000 (DOE, Dec. 
1997). Data indicated an area of high TDS in the vicinity of PZ-3 and low TDS in the 
southern portion of the site. Plots of CllBr ratio versus location and potassium 
concentration versus location indicated three types of groundwater in the shallow aquifer 
beneath the WlPP site (DOE, Dec. 1997). One type is around the Exhaust Shaft:; a 
second type in the central and north central part of the site; and a third type in the west and 
southwest part of the site. Data also indicate that potassium-rich groundwater occurs in 
the central and the north-central WlPP site area. 
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1.2 Obiectives 

A summary report, describing the investigations of Exhaust Shaft inflow was published in 
December 1997 and entitled Exhaust Shaft: Phase 2 Hydraulic Assessment Data Report: 
Involving Drilling, Installation, Water-Quality Sampling, and Testing of Piezometers 1-12 
(DOE, Dec. 1997). Since that time water-level measurements and water-quality samples 
have been collected and periodically analyzed to establish and identify trends in order to 
improve understanding of the hydrologic conditions w~thin the Santa Rosa Formation. This 
report has three objectives: 

To present and assess the hydrologic, chemical, and meteorological data collected 
between October 1997 and October 1998; 

To develop a conceptual model that describes the perched unconfined water- 
bearing horizon in the Santa Rosa; and 

Based on that model, identify those areas where ambiguities exist in the data or 
where there is insufficient data to define the hydrologic system. 

1.3 Scooe of Work 

Water-level measurements and water-quality samples were collected periodically between 
October 1997 and October 1998 from fifteen well and piezometer locations across the 
WlPP site to characterize the extent and quality of water present in the Santa Rosa 
Formation. In addition, WlPP site precipitation data and Exhaust Shafl pressure and fluid- 
flow data were collected to identify trends concerning fluid-flow migration into the shaft. 

2.0 CONSTRUCTION 

Five boreholes were drilled in September and October 1996, three of which were 
completed as wells for the monitoring of water levels and water quality sampling. During 
the second phase, twelve boreholes were drilled and completed as piezometers providing 
additional information concerning the WlPP site hydro geology and water chemistry. 

2.1 Wells C-2505. C-2506. and (2-2507 

Boreholes C-2505, C-2506, and C-2507 were drilled in September and October 1996 
(DOE. Jan. 1997). The boreholes were drilled to depths of up to 97 feet bgs using either 
hollow-stem auger or air-rotary methods. The wells were screened and gravel packed 
through the Santa Rosa Formation and sealed with several feet of bentonite clay and 
grouted to the surface. Figure 2.1 is a diagram of a typical well completion for wells 
C-2505, C-2506, and C-2507. 
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Twelve 6-518-inch diameter boreholes were hollow-stem augeredlcored and or air-rotary 
drilled to depths of up to 82 feet bgs through the Santa Rosa Formation into the Dewey 
Lake Formation between June 23 and July 10, 1997 (DOE, Dec. 1997). As the boreholes 
were completed, 2-inch I.D. piezometers were installed, packed with sand above the 
screened intervals, sealed with bentonite, and grouted to ground surface. Figure 2.2 is a 
typical well completion diagram for the twelve piezometers installed at WIPP. 
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3.0 GEOLOGY 

Cores and cuttings were collected from boreholes completed during Phase I and Phase II 
activities of the Exhaust Shaft Hydraulic Assessment Program. Descriptions and 
interpretation of cores, cuttings and geological data were performed by Dr. Dennis 
Powers. Powers identifies seven geologic units encountered during drilling and coring of 
the fifteen boreholes covered under this assessment program. From the surface down, 
these are: 

Fill - local units disturbed by construction or material brought in for construction, 
Holocene (?) dune sand, 
Pleistocene Berino soil 
Pleistocene Mescalero caliche 
Miocene - Pleistocene Gatuiia Formation 
Triassic Santa Rosa Formation 
Permian Dewey Lake Formation 

Fill. Construction Materials. Around the facilities, significant areas have been modified by 
construction activities. Much of the dune sand has been leveled in place, though some of 
the upper part has been removed as "soil" for later rehabilitation following 
decommissioning of the WlPP facility. Gravel from nearby caliche pits has been imported 
to stabilize the roadway and construction surfaces, and one hole, PZ-I, was drilled through 
asphalt surfacing. Another hole, PZ-7, was on top of a small berm, constructed of dune 
sand with caliche surfacing around an evaporation pond. 

Holocene (?) Sand Dunes. The most recent widespread sedimentary deposit at the WlPP 
site is a thin blanket of windblown sand. The sand, known as the Mescalero sand, occurs 
as relatively inactive dunes, except in areas where local wind-related blowouts occur. 
Nearly 8 feet of unconsolidated sand occurs at the Exhaust Shaft. This sand is reddish- 
brown, silty, and poorly sorted. 

Berino Soil. The Berino soil is a dark reddish brown siltstone to argillaceous sandstone 
that is partially lithified, mainly by accumulations of clay minerals. It is a fossil soil. 

Mescalero Caliche. The Mescalero caliche in the area of WlPP is an informal stratigraphic 
unit designated by Bachman (1976) for the pedogenic carbonate deposits across the 
Mescalero plains. The unit is locally variable in thickness and disrupted by erosionlsolution 
prior to the formation of the Berino soil. The upper one foot of the caliche is typically hard, 
and the hardness and overall degree of induration decreases with depth. It also becomes 
nodular with depth and the size of the nodules increase with depth. Locally, siltstones and 
sandstones are engulfed by the caliche. Chert and sandstone pebbles are engulfed higher 
in the section. 

Miocene-Pleistocene Gatuiia Formation. The Gatuiia is a poorly sorted, fine to very fine 
grained, friable, calcareous sandstone. The lower 1.5 feet of the Gatuiia contain angular 
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debris from the underlying Santa Rosa Formation. The thickness of the unit can vary 
considerably over short distances. Several caliche quarries east of the WlPP withdrawal 
area expose well-lithified Santa Rosa under caliche. The Gatuiia Formation is relatively 
thin across most of the site facility area at WIPP. The Gatuiia thickens considerably to the 
west, especially along Nash Draw and nearer the present day Pecos River (Powers and 
Holt, 1993, 1995). It was deposited in localized fluvial channels caused by erosion. 

Triassic Santa Rosa Formation. In the WlPP site area, the Santa Rosa Formation occurs 
as an erosional wedge that pinches out west of the WlPP site. It thickens rapidly to the 
east as a consequence of both eastward dip and eastward rise in the surface elevation. 
The Santa Rosa consists of calcareous reddish-brown siltstone and fine-grained 
sandstone and contains pebbles of chert. 

Dewev Lake Formation. The Dewey Lake is characterized by its reddish-orange to 
reddish-brown color and varying sedimentary structures. In the Exhaust Shaft, the Dewey 
Lake consists almost entirely of mudstone, claystone, siltstone, and interbeded fine- 
grained sandstone. 

4.0 HYDROLOGY 

Section 4.0 examines hydrologic data collected over the past three years at the WlPP site 
as a part of the hydraulic characterization of water inflow to the Exhaust Shaft. Data 
includes water-level data, water-quality sampling data, Exhaust Shaft instrument pressure 
data, fluid data for water collected at the bottom of the Exhaust Shaft, and precipitation 
data collected at the WlPP site weather station. 

4.1 Water-Level Data 

Water-level measurements have been collected in wells C-2505, C-2506, and C-2507 
since October 1996 and in PZ-I through PZ-12 since July 1997. Water-level 
measurement data are used to determine the pressure head at a point, the regional 
hydraulic gradient, the direction of groundwater flow, and possible areas of recharge and 
discharge. Figure 4.1 is a linear plot of water-level measurements collected from the 
fifteen Santa Rosa monitoring wells and piezometers through October 1998. Note that 
water-level elevations are not corrected for density. There are indications of fluid density 
stratification and orders of magnitude variation in TDS. Corrected freshwater head values 
are possibly inaccurate and potentially misleading. Figure 4.1 shows that typically fluid 
levels rose in all wells until early 1998 when the pattern changed. In many wells fluid levels 
then became static or began to drop slightly. The highest pressure-head values were 
found in wells PZ-7 and PZ-I 1, in the northwestern portion of the WlPP site. The lowest 
head values are found at wells PZ-12 to the south, PZ-9 to the northeast, and C-2507 the 
southeast portion of the WlPP site. In addition, PZ-8 is a dry hole indicating that there is a 
saturation front somewhere west of PZ-8. 
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Figure 4.2 is an equipotential water-level surface map of the Santa Rosa Formation at 
WIPP as of October 1998. Flow iines indicate that water moves from the west to the east 
in the northern portion of the site, while fluid flows from the north to the south and southeast 
in the western and central portion of the site. The hydraulic gradient between PZ-7 
(potentiometric high) and PZ-12 (potentiometric low) is about 0.014 Wft. 

Based on Figures 4.1 and 4.2, wells PZ-7 and PZ-11, in the vicinity of the north salt pile 
retention pond appear to be in a recharge area. PZ-7 has a total head of 3,374.92 feet 
(arnsl), at least 3.5 feet higher than the fluid level in any of the other wells and piezometers 
monitoring the Santa Rosa at WIPP. Areas of low total hydraulic head are primarily to the 
south and east. There is likely a saturation front, which extends radially outward from the 
WIPP site, as evidenced by an absence of water in PZ-8. Though there has been some 
change in the total head in each of the wells and piezometers over the past two years, 
there has been no significant change in the overall hydrology (i.e., gradient, flow direction, 
and areas of recharge and discharge). 
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Figure 4.1 - Linear Plot of Water Levels for Wells and Piezometers Located in the Santa Rosa Formation as of 
October 1998 
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Figure 4.2 - Plot of Lines of Equal Water-Level Elevation for Wells and Piezometers Located in the Santa Rosa Formation 
as of October 1998 
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4.2 Water Qualitv Data 

Per~odic water-quality samples have been collected from the fifteen well and piezometer 
locations monitoring the Santa Rosa Sandstone since July 1997. Samples were collected 
on a quarterly basis in order to establish trends, and to characterize and identify the 
origin(s) of the water (Appendix 2). Figure 4.3 is a plot of TDS versus time for samples 
collected from the fifteen wells and piezometers. This plot shows that, for the most part, 
TDS values have been relatively stable for the past 18 months. Based on the plots of TDS 
data, TDS can be grouped into three categories: high TDS (70,000 to 170,000 mg/L), 
intermediate TDS (20,000-70,000 mglL), and low TDS (0-20,000 mglL). 

In Figure 4.4 TDS is plotted with equipotential freshwater head values for the Santa Rosa 
Formation. The plot clearly identifies a high TDS region in the northeastern portion of the 
site that includes PZ-I, PZ-3, PZ-5, and PZ-9. The intermediate TDS region includes the 
northwestern and central portion of the site including P-4, PZ-6, PZ-7, and PZ-I 1. The low 
TDS region includes PZ-2, PZ-10, PZ-12, C-2505, C-2506, and C-2507. 

Given their terrigenous sedimentary composition, the Gatuiia and Santa Rosa Formations 
have insufficient halite to support high levels of total dissolved solids. Therefore, the highly 
saline water does not represent original groundwater. The high total dissolved solids 
concentration in the Santa Rosa may be linked to localized surface recharge associated 
with site evaporation and retention ponds. Pumping test data indicates that the Santa 
Rosa is an unconfined aquifer (DOE, Dec. 1997) providing appropriate conditions for the 
migration of fluid from the surface. Table 4.1 lists the stratigraphic depths for the Gatuiia, 
Santa Rosa, and the Dewey Lake Formations and the water level for each well. Given that 
the water is unconfined, localized saline water recharge is the most likely source of the 
high TDS fluid. 

The first potential high TDS source is the North Salt Storage Area which contains material 
mined from the WlPP repository horizon in the predominantly halite Salado Formation. In 
addition to being highly soluble disaggregated salt, the moat along the south side of the 
North Salt Storage Area was also the area where saline-construction and sump-collection 
water removed from the WlPP repository horizon was discharged for several years. The 
North Salt Storage Area probably still serves as a major source of recharge to the shallow 
perched water-bearing horizon beneath the WlPP site. 

A second potential source of saline fluid may be the drilling and cuttings pit used during the 
excavation of the Salt Shaft in 1981 (Figure 1.2). This approximately 200 ft x 3004 pit was 
used to settle drill cuttings from the 1 2 4  diameter Salt Shaft. This waste-material area 
could serve as a source of the elevated concentrations of potassium found in piezometers 
in the northeastern portion of the site. Upon completion of drilling of the Salt Shaft in 1982, 
fluid was pumped from the pit liner leaving residuum (drill cuttings and nonpumpable 
sludge) in the pit to dry for several months before the pit was covered with fill. 
Approximately two years later, a series of holes were drilled through the liner and caliche 
to allow any remaining fluid to drain from the cuttings. The liner and drill cuttings were 
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removed and the pit backfilled with caliche and compacted just prior to the construction of 
the Engineering Building in 1990. Another source of saline fluid into the Santa Rosa 
occurred during the installation of the steel liner in the Salt Shaft. During installation, brine 
was used to float and set the steel liner in the shaft. As the fluid level rose in the shaft, the 
brine overflowed the shaft collar at the surface and was conducted back to the tailings pit. 
During this time period of several weeks the drilling fluid could have infiltrated the more 
permeable Santa Rosa and Gutuiia Formations creating a plume of brine around the Salt 
Shaft. 
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Figure 4.3 -Total Dissolved Solid Measurements as of October 1998 
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Appendix 2 - WlPP Site Water-Quality Data for Piezometers 1-12 and Wells C-2505, C-2506, and C-2507 u. z 
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Appendix 2 - WIPP Site Water-Quality Data for Piezometers 1-12 and Wells C-2505, C-2506, and C-2507 
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Appendix 2 - WlPP Site Water-Quality Data for Piezometers 1-12 and Wells C-2505, C-2506, and C-2507 z 

Maximum I 1 0.0021 1 1 0.02001 1 0.1351 1 0.01001 1 0.04981 1 0.04961 1 0.07941 1 0.04131 1 





L 

Exhaust Shaft Phase Ill Hydraulic Assessment DOEMllPP 99-2302 8 
Data Report - October 1997-October 1998 I 

re 
0 

Appendix 2 - WlPP Site Water-Quality Data for Piezometers 1-12 and Wells C-2505, C-2506, and C-2507 
rZ z 



Exhaust Shaft Phase Ill Hydraulic Assessment DOEiWlPP 99-2302 
Data Report - October 1997-October 1998 

Appendix 2 - WlPP Site Water-Quality Data for Piezometers 1-12 and Wells C-2505, C-2506, and C-2507 
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Appendix 2 - WlPP Site Water-Quality Data for Piezometers 1-12 and Wells C-2505, C-2506, and C-2507 
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Appendix 2 - WlPP Site Water-Quality Data for Piezometers 1-12 and Wells C-2505, C-2506, and C-2507 

Standard Deviation 

Minimum 

Ma~mum 

ERR 

0.0002 

0.0002 

0.0005 

0.0011 

0.0029 

0.048 

0.118 

0.269 

0.0000 

0.0010 

0.0012 

0.0025 

0.0020 

0.0101 

0.0008 

0.0010 

0.0036 

0.0041 

0.0256 

0.0391 

0.0000 

0.0010 

0.001 1 
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Appendix 2 - WlPP Site Water-Quality Data for Piezometers 1-12 and Wells C-2505, C-2506, and C-2507 
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Appendix 3 - Exhaust Shaft Catch Basin and Ventilation Conditions Between July 1997 and October 1998 
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Appendix 4 - Precipitation Measured at the WlPP Site Weather Station Between 
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Appendix 4 - Precipitation Measured at the WlPP Site Weather Station Between 

January 1996 and October 1998 

Date (mmlddlyy) 

8-Feb-96 

9-Feb-96 

Rainfall (inches) 

0.00 

0.00 

Total Accumulalive Rainfall 
(incheq 

0.01 

0.01 
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Appendix 4 - Precipitation Measured at the WlPP Site Weather Station Between 

January 1996 and October 1998 

- 
Date (mmlddlyy) Rainfall (inches) Total Accumulative Rainfall 

(inches) 
17-Mar-96 0.00 0.01 - 
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Appendix 4 - Precipitation Measured at the WlPP Site Weather Station Between 

January 1996 and October 1998 

Date (mmlddlyy) 

24-Apr-96 

25-Apr-96 

26-Aor-96 

Rainfall (inches) 

0.00 

0.00 

0.00 

Total Accumulative Rainfall 
(inches) 

0.57 

0.57 

0.57 
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Appendix 4 - Precipitation Measured at the WlPP Site Weather Station Between 

January 1996 and October 1998 
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Appendix 4 - Precipitation Measured at the WlPP Site Weather Station Between 
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Appendix 4 - Precipitation Measured at the WlPP Site Weather Station Between 

January 1996 and October 1998 
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Appendix 4 - Precipitation Measured at the WlPP Site Weather Station Between 

January 1996 and October 1998 

I Date (mmlddlyy) I Rainfall (inches) ( Total Accumulative Rainfall 
finches) 1 



Exhaust Shaft Phase Ill Hydraulic Assessment DOEMllPP 99-2302 
Data Report - October 1997-October 1998 - 
Appendix 4 - Precipitation Measured at the WlPP Site Weather Station Between 

January 1996 and October 1998 
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Appendix 4 - Precipitation Measured at the WlPP Site Weather Station Between 

January 1996 and October 1998 

Date (mmlddlyy) 

8-Dec-96 

9-Dec-96 

10-Dec-96 

1 I-Dec-96 

12-Dec-96 

Rainfall (inches) 

0.00 

0.00 

0.00 

0.00 

0.00 

Total Accumulative Rainfall 
(inches) 

11.32 

11.32 

11.32 

11.32 

11.32 
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Appendix 4 - Precipitation Measured at the WlPP Site Weather Station Between 

January 1996 and October 1998 
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Appendix 4 - Precipitation Measured at the WlPP Site Weather Station Between 

January 1996 and October 1998 
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Appendix 4 - Precipitation Measured at the WlPP Site Weather Station Between1 
January 1996 and October 1998 

Rainfall (inches) 
Total Accumulative Rainfall 

Date (mmlddlyy) 
(inches) 

1-Apr-97 0.18 1.68 

2-Apr-97 0.00 1.68 
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Appendix 4 - Precipitation Measured at the WlPP Site Weather Station Between 

January 1996 and October 1998 
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Appendix 4 - Precipitation Measured at the WlPP Site Weather Station Between 

January 1996 and October 1998 

Date (mmlddlyy) Rainfall (inches) Total Accumulative Rainfall 
finchor;\ 
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Appendix 4 - Precipitation Measured at the WlPP Site Weather Station Between 
January 1996 and October 1998 
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Appendix 4 - Precipitation Measured at the WlPP Site Weather Station Between 
January 1996 and October 1998 
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Appendix 4 - Precipitation Measured at the WlPP Site Weather Station Between 
January 1996 and October 1998 
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Appendix 4 - Precipitation Measured at the WlPP Site Weather Station Between 
January 1996 and October 1998 

Date (mmlddlyy) 

15-NOV-97 1 0.00 I 18.89 

Rainfall (inches) 
Total Accumulative Rainfall 

(inches) 
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Appendix 4 - Precipitation Measured at the WlPP Site Weather Station Between 

January 1996 and October 1998 
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Appendix 4 - Precipitation Measured at the WlPP Site Weather Station Between 

January 1996 and October 1998 

( Date (mmlddlyy) I Rainfall (inches) I Total Accumulative Rainfall 
linchesl 
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Appendix 4 - Precipitation Measured at the WlPP Site Weather Station Between 

January 1996 and October 1998 
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Appendix 4 - Precipitation Measured at the WlPP Site Weather Station Between 

January 1996 and October 1998 

I Date (rnrnlddlyy) I Rainfall (inches) I Total Accumulative Rainfall 
llnchesl 
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Appendix 4 - Precipitation Measured at the WlPP Site Weather Station Between 

January 1996 and October 1998 
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Appendix 4 - Precipitation Measured at the WlPP Site Weather Station Between 

January 1996 and October 1998 

Date (mmlddlyy) 

1-Jul-98 

2-Jul-98 
3-Jul-98 

Rainfall (inches) 

0.00 

0.00 
0.00 

Total Accumulative Rainfall 
(inches) 

0.88 
0.88 

0.88 
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Appendix 4 - Precipitation Measured at the WlPP Site Weather Station Between 

January 1996 and October 1998 
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Appendix 4 - Precipitation Measured at the WlPP Site Weather Station Between 

January 1996 and October 1998 
- 

Date (mmlddlyy) Rainfall (inches) 
Tolal Accumulative Rainfall 

(Inches) 

15-Sep-98 0.05 4.32 

16-Sep-98 0.00 4.32 
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Appendix 4 - Precipitation Measured at the WlPP Site Weather Station Between 

January 1996 and October 1998 




