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ABSTRACT

The Idaho Nuclear Technology and Engineering Center (INTEC) Service Wastewater Discharge
Fecility replaces the existing percolation ponds as a disposal facility for the INTEC Service Waste
Stream. A preferred alternative for helping decrease water content in the subsurface near INTEC, closure
of the existing ponds is required by the INTEC Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA) Record of Decision (ROD) for Waste Area Group 3 Operable Unit 3-13
(DOE-1D 19994). By August 2002, the replacement facility was constructed approximately 2 miles
southwest of INTEC, near the Big Lost River channel. Because groundwater beneath the Idaho National
Engineering and Environmental Laboratory (INEEL) is protected under Federal and State of Idaho
regulations from degradation due to INEEL activities, preoperational data required by U.S. Department of
Energy (DOE) Order 5400.1 were collected. These data include preexisting physical, chemical, and
biologica conditions that could be affected by the discharge; background levels of radioactive and
chemical components; pertinent environmental and ecological parameters; and potential pathways for
human exposure or environmental impact.

This document presents specific data collected in support of DOE Order 5400.1, including: four
quarters of groundwater sampling and analysis of chemical and radiological parameters; genera facility
description; site specific geology, stratigraphy, soils, and hydrology; perched water discussions; and
genera regulatory requirements. However, in order to avoid duplication of previous information, the
reader is directed to other referenced publications for more detailed information. Documents that are not
readily available are compiled in this publication as appendices. These documents include well and
borehole completion reports, a perched water evaluation letter report, the draft INEEL Wellhead
Protection Program Plan, and the Environmenta Checklist.
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Preoperational Subsurface Conditions
at the ldaho Nuclear Technology
and Engineering Center
Service Wastewater Discharge Facility

1. INTRODUCTION

Beneath the Idaho Nuclear Technology and Engineering Center (INTEC), (administratively
identified as Waste Area Group [WAG] 3), groundwater is recharged from surface water sources such as
percolation ponds, sewage treatment lagoons, and occasionaly, during wet years, from the Big Lost
River. Other recharge sources may include lawn watering, storm water infiltration, and leaking
underground pipelines contai ning nonhazardous and nonradioactive process water, fire water, steam
condensate and radioactive liquid going to the tank farm. As aresult, these water sources have produced
the formation of several perched water zones beneath the INTEC at depths ranging from 31 to 128 m
(100 to 420 ft) below land surface (bls). Many of the perched zones have been contaminated by
downward transport of contaminants, primarily radionuclides (Sr-90, 1-129, and tritium) from the
overlying surface soils, and from two instances in which the INTEC injection well collapsed and service
wastewater was released to the perched zones. Water flow in the perched water zones is primarily vertica
and ultimately recharges the Snake River Plain Aquifer (SRPA). Consequently, perched water is one
contaminant transport pathway between contaminated surface soils and the SRPA. In addition,
contaminants already in the perched water are a secondary source of aquifer contamination.

The Service Waste System (SWS) and associated discharge into existing percolation ponds, located
immediately south of the facility, account for alarge percentage of water recharge to the subsurface.
Therefore, the INTEC Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) Record of Decison (ROD) for WAG 3 Operable Unit (OU) 3-13 (DOE-ID 1999a) requires
closure of the existing service waste percolation ponds as the preferred aternative for helping decrease
water content in the subsurface. In response to this action, an aternative discharge option for the 1.5 to
2.5million gallons per day of service wastewater was determined (DOE-ID 2000) and a new discharge
location was identified (DOE-1D 1999b).

In August 2000, construction of a new service wastewater discharge facility began at alocation
approximately 2 miles southwest of the INTEC facility adjacent to the channdl of the Big Lost River
(Figure 1-1). Because groundwater beneath the INEEL is protected under Federal and State of 1daho
regulations from degradation due to INEEL activities, including discharges associated with new ponds,
preoperationa information required by DOE Order 5400.1 was collected. These data include pre-existing
physical, chemical, and biologica conditions that could be affected by the discharge; background levels
of radioactive and chemical components; pertinent environmental and ecologic parameters; and potential
pathways for human exposure or environmental impact as a basis for determining the nature and extent of
the subsequent routine operational and emergency effluent monitoring and environmenta surveillance
programs.

This document primarily presents and discusses the results of a baseline groundwater monitoring
program initiated prior to startup operations at the service wastewater discharge facility. Additiondly, the
document is a compilation of al data collected and assembled in reference to the new facility. In order to
avoid duplication of previous information and to maintain brevity, the reader will be directed to other
referenced publications as needed.
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2. BACKGROUND

2.1 General Facility Description

The INTEC, formerly the Idaho Chemical Processing Plant, is a multipurpose plant located on the
INEEL, approximately 4 km (2.5 mi) north of CFA (Figure 1-1). Constructed in 1951, the INTEC
initially contained al the facilities necessary to receive and store spent nuclear fuels, process the fuels to
recover U-235, and handle waste generated by those functions. However, due to amission changein
1992, the facility no longer recovers U-235. The current mission isto receive and temporarily store, prior
to future disposition, spent nuclear fuel and waste fission products resulting from the spent fuel recovery
processes. Research and development work is also conducted to develop and improve fuel management
and waste processing technol ogies.

2.2 Service Waste System

The SWS, serving al mgjor INTEC facilities, generates 5.6 to 9.4 million L/day (1.5t0
2.5 million gal/day) of process wastewater during normal operations. This process-related wastewater
consists of steam condensate; noncontact cooling water; water treatment, demineralizer, and boiler
blowdown wastewater; and other nonradioactive, nonhazardous liquids. Hazardous or radioactive
wastewater from INTEC processes and |aboratories are sent to either the low-level liquid waste
evaporator or the high-level waste Tank Farm for treatment or storage. Sanitary wastes from restrooms
and the cafeteria are discharged to the Sewage Treatment Plant located along the northeast boundary of
the facility. Some sanitary wastes are directed to on-site septic tank systems.

Prior to discharge to the ponds, al service waste enters the final sampling and monitoring station
(CPP-797) where it is measured for flow-rate, monitored for radioactivity, and sampled as prescribed by
the State of Idaho Wastewater Land Application Permit (WLAP). Wastewater is then discharged to the
percolation ponds.

Although radioactive wastewater systems have been isolated from the service waste stream since
January 1993, systems containing liquid radioactive wastes are still present at the facility. The service
waste stream is continuously monitored for radioactivity even though the risk of afailure of the protection
systems that guard against an accidental discharge of radioactive wastes to the ponds is extremely low. A
series of diversion mechanisms throughout the system are automatically triggered by gamma monitoring
devices set to activate the system at a specified radioactivity.

2.3 Waste Stream Water Quality and Flow Rates

Current discharges from the SWS to the existing percolation ponds are regulated under a State of
Idaho WLAP and reported annually in the WLAP Site Performance Reports for the INEEL to the Idaho
Department of Environmental Quality (INEEL 2001, INEEL 2000a, LMITCO 1999, LMITCO 19983,
LMITCO 19973, LMITCO 1996b). Discharges to the new ponds will be regulated under permit LA-
000130-03 issued September 10, 2001. Data confirming compliance with the permit will be reported in
the annual Site Performance Report. Service wastewater samples are collected from the waste stream at
CPP-797 (the fina sampling and monitoring station) prior to discharge to the ponds. Between February
and April 2000, the Envircnmental Restoration Organization collected confirmatory samples of service
waste from CPP-797. Samples were analyzed for metals, nonmetals, 1-129, Sr-90, gross apha, gross beta,
and gamma. The data are reported in ED~ER-249.
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2.4 New Discharge Facility Description

The new INTEC Service Wastewater Discharge Facility (SWDF) (Figure 2-1) was designed to
function in a similar manner to the old percolation ponds south of the INTEC facility. Essentialy arapid
infiltration system, the new pond complex is composed of two cells excavated into the surficia aluvium
and surrounded by bermed aluvial materia. Each cdll is approximately 96 x 96 m (315 x 315 ft) at the
top of the berm and is 3.6 to 4.3 m (12 to 14 ft) deep. Each pond is designed to accommodate a
continuous discharge of approximately 11 million liters per day (3 million gallons per day). Two sets of
electric pumps transfer wastewater from CPP-797 to the discharge facility.

2-2
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3. GENERAL SETTING

This section briefly summarizes hydrogeologic and physica characteristics localized to the area of
the INTEC SWDF. For more regional descriptions of geology, physiography, soils, surface and
subsurface hydrology, meteorology and climatology, flora and fauna, archeological resources,
demography and land use, and infrastructure, the reader is referred to the siting study done to select the
location for the new facility (DOE-ID 1999b). Site-specific descriptions of similar information are
presented in the following sections. Most of the information was obtained during drilling of shallow
engineering boreholes, aquifer wells, and vadose zone instrumented boreholes.

3.1 Site-Specific Physiography and Geology

The new discharge facility is located in aflat-lying area just southeast of the Big Lost River
channel in the south-central part of the INEEL. In this area, adluvia gravelsfrom the Big Lost River cover
abroad span approximately 6 km (3.7 mi) wide, bounded on the southeast and northwest by outcrops of
basdlt lava flows. The pond cells are actually sited on Late Pleistocene dluvia gravels on alow terrace
above the Holocene floodplain (Figure 3-1). The Holocene floodplain, which lies between the INTEC and
the TRA facilities, is characterized by numerous abandoned channels and possibly braided channels of the
Big Lost River. The presently active channel, which has been dry at this location approximately 4 of the
last 10 years, isincised into the Holocene floodplain deposits by about 1.5 to 2 m (4.9 to 6.5 ft), and is
floored by light tan color sands and fine gravels. Air photographs of the Pleistocene terrace deposit on
which the new facility is located shows no evidence of recent channels or braids of the river. A subdued
meander-scrol| topography is present over large areas of the Pleistocene surface (Figure 3-2). The ground
surface is covered by sagebrush and the meander-scrolls are recognizable mainly from tonal anomalies on
ar photographs. Based on the degree of soil development and radiocarbon ages of sediments, the deposits
that make up this surface were laid down during periods of high runoff during retreat of the most recent
(Pinedale) glaciers, probably in the range of 15,000 to 20,000 years ago (Scott 1982,
Ostenaa et d. 19994).

The landforms adjacent to the Big Lost River aluvia deposits are dominated by lava flow surface
morphology that has been subdued somewhat by deposition of loess and fine eolian sand in low areas and
in the lees of ridges and hills. The lava flow surfaces are characterized by rugged but low-relief
topography. Due to deflation of parts of the surface during waning stages of volcanic activity, there are
numerous closed basins separated by undeflated ridges. The largest of the basins (up to several tens of
meters across) commonly contain thin playa deposits that cover the basin floors. The ridges are riddled
with anastomosing fissures that are roughly parallel to the margins of the collapsed basins. Many of the
outcrops show columnar jointing that produces a hexagonal or polygonal pattern of fractures on the
outcrop surface.

3.2 Site-Specific Stratigraphy

At the new facility, the surficial sediments (Big Lost River aluvium) vary from 12 t0 19.8 m
(39.510 65 ft) thick and consist mostly of gravel, gravelly sands, and sands deposited by the Big Lost
River during late Pleistocene time. The surficia sediments overlie an aternating sequence of basalt lava
flows and interbedded sediments known as the Snake River Group, which may extend to a depth of 600 to
700 m (1,968 to 2,296 ft). Basalt lava flow groups make up at least 85% of the upper 213 m (700 ft) of
stratigraphy near the facility, the remainder being sediment interbeds. The deepest borehole drilled at the
pond location is 171 m (560 ft) below land surface.
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Although the surficia sediment at the new facility is composed of aluvia gravels, sedimentary
interbeds within the Snake River Group are typicaly composed of silts, clayey dlts, and sandy silts of
both aluvial and eolian origin. Some of the deeper, thicker interbeds contain significant aluvia
materias, including sands and gravels. Draft cross sections showing the positions and thickness of
interbeds are presented in Appendix C. These sections show that the first major interbed occurs between
depths of 37.5 to 44.5 m (123 to 146 ft) below land surface. A second thick interbed occurs between 55
and 72 m (181 and 236 ft) below land surface. Other interbeds occurring between 80-90 ft, 117-152 ft,
180-236 ft, and 320-330 ft bls may be continuous across the area covered by the well field. Additional
interbeds observed in some boreholes between 275-308 ft and 425-475 ft bls may be discontinuous across
the area. Deep cores collected from two holes by the U.S. Geological Survey have been logged for
geophysical properties but not for lithologic identification. Interbed materials collected during all drilling
operations have not been analyzed for hydraulic or physical properties.

Lithologic descriptions made during drilling activities indicate that the interbeds are composed of
sand, silty sand, and some clay. Also throughout the stratigraphic section beneath the new facility are
highly fractured and atered basdt rubble zones, sometimes infilled with fine-grained sediments, which
may represent flow contacts.

3.3 Soils

Sailsin the vicinity of the Big Lost River tend to be medium to coarse textured over gravel and are
derived from dluvial deposits of the Big Lost River. These soils range from shalow, lessthan 51 cm
(20in.) to deep, more than 152 cm (60 in.). The cation-exchange capacity—an indicator of the ability of a
soil to adsorb potential contaminants—ranges from 0 to 30 meg/100 g. Soils in the central portion of the
INEEL tend to be moderately coarse-textured (from eolian sand) on basalt plains at depths ranging from
shallow, less than 51 cm (20 in.) to deep, more than 152 cm (60 in.). The soils tend to have clay contents
ranging from 2 to 35% and cation-exchange capacities ranging from 1 to 30 meg/100 g. Soilsin the
southern portions of the site tend to be medium- to fine-grained (from loess) on basalt plains and aso are
shallow to deep.

3.4 Surface Water Hydrology

The INEEL stretch of the Big Lost River, the mgjor natural surface water feature on the INEEL,, is
located approximately 1,500 — 2,000 ft northwest of the new facility and is ephemeral with no recreational
or consumptive uses of the water. Impounded and regulated by Mackay Dam (located approximately
81 km [50 mi] northwest of CFA in the Big Lost River Valley), water flows from the dam southeastward
through the Big Lost River Valey and onto the INEEL (see Figure 3-3). Although streamflows are often
depleted before reaching the INEEL, by irrigation diversions and infiltration losses along the river, flow
actually reaching the INEEL is either diverted at the INEEL diversion dam or flows northward across the
INEEL.

The INEEL Diversion Dam constructed in 1958 to divert high runoff flows from downstream
INEEL facilities, consists of a small earthen dam and headgate that directs water from the main channel,
through a connecting channel, and into a series of four natural depressions, called spreading areas located
south and west of the RWMC. The capacity of the spreading areas is 58,000 acre-ft at an elevation of
1,539 m (5,050 ft) (McKinney 1985). Runoff from the Big Lost River has never been sufficient to exceed
the capacity of the spreading areas and overflow the weir.
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Big Lost River flow data for USGS flow monitoring stations at the closest downstream and
upstream station from the location of the percolation ponds are 13132520 (near the INEEL Diversion) and
13132535 (at the Lincoln Boulevard Bridge). At station 13132520, flow was present every month from
October 1998 through September 1999. Downstream at station 13132535, flow occurred in the BLR
channel in all months except for the second half of December 1998 and January, February, and the first
half of March 1999. This indicates channel infiltration occurred between the two stations during this
period. For water year October 1999 to September 2000, station 13132520 showed flow in the channel in
all months except the second half of May, and al of June, July, August, and September. At
station 13132535, a similar flow pattern is observed with no flow in the channel for most of May and
June through September.

Severd studies have presented estimates of the potential magnitude of the 100-year flood for the
Big Lost River, some of which are discussed below. The 100-year flood for the Big Lost River near Arco,
astation 23 km (14 mi) upstream from the INEEL diversion dam, has an estimated magnitude of
approximately 3,700 to 4,400 cfs based on alog-Pearson Type |11 distribution of historical stream gaging
records (Tullis and Kodow 1983; U.S. Army Corps of Engineers (USACOE 1991); and Stone, Mann and
Kjelstrom 1992). Another study used alog-Pearson Type I11 distribution for a station upstream of Mackay
Reservoir combined with aregiona regression approach for 22 subbasins and estimated a peak flow of
7,200 cfs for the 100-year flood for the Big Lost River at the Arco station (Kjelstrom and
Berenbrock, 1996). The highest recorded flow at the Arco station was 1,890 cfsin July 1967. A recent
study using paleohydrologic data collected from severa stream reaches aong the Big Lost River below
the Arco station in combination with historical stream gage data from the Arco station, and a Bayesian
flood-frequency analysis estimates a magnitude of 3,300 cfs for the 100-year flood for the Big Lost River
at the Arco station (Ostenaa et al. 1999b). Ostennaa et al. aso predicted peak flows on the Big Lost River
with return periods of 500, 1,000, and 10,000 years are 4,000, 4,400, and 5,300 cfs, respectively. These
results suggest that exceedance of the estimated maximum capacity of the INEEL diversion dam of
9,300 cfs (Bennett 1986) has an extrapolated annual exceedance probability smaller than 0.00001
(or greater than the 100,000-year return period). Assuming a safeholding capacity of 5,000 cfs for the
INEEL diversion dam the annua exceedance probability is 0.0002 (or a 5,000-year return period).

A USGS floodplain study (Berenbrock and Kjelstrom 1998) routed their conservatively high
estimate of the 100-year peak flow (7,200 cfs) (Kjelstrom and Berenbrock 1997) downstream onto the
INEEL (Figure 3-4). The flood-routing study did not include the INEEL diversion dam in the model
simulation. The study assumes 1,000 cfs of the peak flow will flow down the diversion channel and the
remaining flow of 6,200 cfsis routed downstream onto the INEEL using a one-dimensional code that
does not account for infiltration, side or overbank losses.

Locdli zed flooding occurred most recently in approximately 1962 when late winter frozen ground
coupled with rapid snowmelt resulted in ponded water at the CFA facility. In order to drain the water and
prevent a similar reoccurrence, a series of drainage ditches or canals were excavated to the north and
northwest of the CFA. Many of these ditches are located within the vicinity of the new facility.
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3.5 Subsurface Hydrology
3.5.1 Vadose Zone

Site-specific hydraulic properties of the vadose zone underlying the new facility are not
characterized. However, some hydraulic properties will be obtained during research activities conducted
at the INEEL Vadose Zone Research Park. The park encompasses the location of the INTEC SWDF and
is coordinated by the INEEL Subsurface Science Program, the Manager of Environmental Monitoring,
and the Geoscience organization. Currently, 26 monitoring points have been installed around the new
facility; each designed as a monitoring well, an instrumented borehole, or a geophysical borehole. This
network has the capability of measuring soil matric potential, soil temperature, soil moisture content, and
CO, content in soil gases at varying depths in the vadose zone. Additionally, some locations will have soil
water sampling apparatus and some locations will collect electrical resistivity data. Background data are
being collected prior to start-up of discharge of the ponds and will continue indefinitely. Appendix C
details the locations and measurement capabilities of the wells associated with the Research Park.

35.2 Perched Water

Perched water bodies have formed beneath all INEEL infiltration ponds. The geohydrologic
characteristics of the unsaturated zone underlying TRA, INTEC, TAN, and the RWMC differ with respect
to basalt and sediment lithology, unit thickness, and physical orientation. These facilities also differ in the
volumes of effluent discharged to the infiltration ponds, the sizes of the area over which recharge occurs,
and the degree of saturation both horizontally and vertically. Although these differences exist, the features
that control the formation of perched groundwater zones are common to the four facilities and to the new
facility.

The discharge of wastewater into existing percolation ponds south of INTEC caused perched
groundwater to form in the vicinity of the ponds (Figure 3-5). The lateral extent of this body approximates
the pond boundaries and is dominated by verticd infiltration. Deeper perched water zones have been
identified in the basalt at depths between 34 and 52 m (113 and 170 ft) bls and 97 and 128 m (320 and
420 ft) bls. The approximate extent of the 34-m (110-ft) perched zone is shown in Figure 3-5.

It is abasic assumption that perching of percolation pond infiltrate at relocated disposa ponds will
occur similarly to that observed at the existing ponds. WAG 3 OU 3-13 modeling for a 1.5 mg/day
discharge to the existing ponds predicts the lateral spread of 100% saturation to be 549 m (1,800 ft) from
the center of the existing ponds (Figure 3-5). The estimated 90% saturation boundary for the same
discharge volume is 1,555 m (5,100 ft). For the new percolation ponds, it is assumed that there will be no
impact to the existing perched water at INTEC from new pond discharges because: (1) the OU 3-13
WAG 3 modd is extremely conservative, (2) thereis along time interval before the new ponds will
receive 3MG/day of waste water, (3) the measured perched water extent beneath the existing ponds is
smaller than the OU 3-13 modeled extent, and (4) there is a 3-km (2-mi) separation between the existing
ponds and the new ponds. For the purpose of estimating the extent of perched water at the new facility, no
measured or modeled predictions of perched water extent exist, especialy regarding impacts from the Big
Lost River (BLR) during channel flow. However, within boreholes ICPP-MON-A-164 (A, B, and C) and
ICPP-MON-A-167, cascading water was observed in video logs of the holes after drilling. At their
shortest distance, these wells are located approximately 800 and 1700 ft, respectively, from the BLR
channel. Video logs taken in wells ICPP-MON-A-164B in March 2000 show water entering the borehole
at approximately 170 ft bls and cascading downward, obscuring observation of the remainder of the hole.
Volume measurements of water entering these boreholes were not made. (USGS measurements of BLR
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flow during this month was a maximum of 68 cfs at the INEEL diversion station #13132520 and a
maximum of 55 cfs at station # 13132535 at the Lincoln Boulevard bridge, downstream of the percolation
ponds. These flow measurements represent the maximum flow in the BLR channel during the entire water
year October 1999 to September 2000.) A video log taken in June 2000 when there was no flow in the
BLR channel, shows water till cascading down the borehole but from alower level, 235 ft bls. In the
video log of ICPP-MON-A-167 taken also in June 2000, water can be obsaved cascading down the
borehole, apparently originating at a depth of 198 ft bls. From these data, it can be predicted that perched
water originating from BLR flow can extend as far as 1700 ft (and probably more) from the center of the
channdl. Information is not available to predict the drainage rate of any perched water body. In dry water
years such as those observed from 1988 through approximately 1994, one could assume that after an
unknown period of time, perched water below the BLR would dissipate and drain as long as flow in the
channel remains zero. Similarly, perched water originating from discharges to the percolation ponds will
dissipate and drain at some unknown rate upon cessation of discharge.

3.6 Snake River Plain Aquifer

The SRPA, one of the most productive aquifers in the United States (Lindholm 1981), was
classified as a sole-source aguifer by the EPA in 1991. The aquifer flow embedded within the basalt
stratigraphy of the Snake River Plain is governed by the structure of individual basalt layers. Horizontal
movement of water within the aquifer, the predominant movement direction, is aided by hydraulically
connected interflow zones created by the upper vesicular zone of a basalt flow coupled with the fractured
and often rubbly substratum of the overlying flow. Vertical movement of water, controlled by pore size,
fracture size, and fracture dengity, is generally limited within the dense interior elements of a flow.
Fracture joints in the central portion of the lava flow are typically vertica in orientation. As discussed
earlier, although these vertical fractures are believed to serve as the primary means for vertical
groundwater movement, they may actually lead to little vertical or horizontal movement of groundwater
flow due to sedimentary and chemical infilling of fractures and alteration zones. Further contributing to
the reduction of vertical flow is the presence of sedimentary interbeds. These interbeds, typically
composed of fine-grained, clayey materials, have hydraulic conductivities 3 to 5 orders of magnitude
lower than that of the surrounding fractured basalt. Detailed regiona descriptions of the SRPA can be
found in Holdren et d. 1997 and DOE-ID 1997.

Groundwater benegath the new facility is approximately 152 m (500 ft) bls. Regional and local
groundwater flow is south-southwest. No estimates of local hydraulic conductivity have been made,
however, the hydraulic conductivity of the SRPA near INTEC was estimated using the transmissivity
values reported by Ackerman (1991) and the saturated thickness of the open interval of the well. The
estimation of hydraulic conductivity was based on the assumption that the wells fully penetrate the
saturated thickness of the aquifer. Hydraulic conductivities range five orders of magnitude with a
maximum of 3.0° 10°m/day (1.0~ 10" ft/day) at Well CPP-3 and aminimum of 3.0 10 m/day
(1.0° 10" ft/day) at Well USGS-114. The average hydraulic conductivity within the immediate vicinity
of INTECis4.0” 10° +7.9" 10° m/day (1.3~ 10° + 2.6~ 10’ ft/day). Using the average hydraulic
conductivity—a hydraulic gradient of 1.2 m/km (6.3 ft/mi) (Cecil et al. 1991)—and an effective porosity
of 10%, the calculated seepage velocity near the INTEC is approximately 3 m/day (10 ft/day).
Groundwater flow velocities have also been estimated by observation of tritium concentration changesin
wells downgradient of the INTEC injection well.
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4. GROUNDWATER QUALITY

4.1 Historical Groundwater Quality Associated
with INTEC and TRA

The U.S. Geologica Survey office based at the INEEL has historically collected groundwater
samples to monitor the concentrations and movement of contaminants in the aquifer that resulted from
operations at various facilities. These data can be found in USGS publications or acquired from the
Environmental Restoration Information System database. Groundwater data specific to INTEC are also
contained in the RI/BRA for WAG 3 OU 3-13 (DOE-ID 1997).

Figures 4-1 through 4-6 present the distribution of contaminant plumes for specific conductance,
nitrate, chloride, tritium, strontium-90, and iodine-129 in the Snake River Plain Aquifer as of
October 1995. As shown, contaminant plumes originating from both TRA and INTEC, as aresult of past
disposal practices, encompass or approach the location of the new discharge facility.

4.2 Pre-Operational Baseline Aquifer Monitoring and Sampling

Groundwater samples were collected from aquifer wells ICPP-MON-A-164C, -165, and -167 in
November 2000 and January, February, and March 2001. Well ICPP-MON-A-166 was sampled in March
and May 2001 and an additional sample was collected from ICPP-MON-A-167 in May 2001. Because the
new facility was located in a previously undisturbed area where no known waste disposal has occurred, a
comprehensive groundwater sampling program was required in order to assess the impact of the new
facility on existing groundwater quality. The goa of the program was to collect four rounds of samples
from each well prior to theinitia discharge of wastewater to the newly constructed ponds. Except for well
|CPP-MON-A-166, the program goa was met. Only two rounds of samples were collected from this well
due to pump installation problems, inadequate generator capability, and other minor logistical problems.

Sampling plan SAP-EM-GW-3, Revision O, (INEEL 2000b) outlines the requirements for sampling
and the constituents analyzed. Data obtained from the sampling activities are presented in Appendix C.

In general, data results show no abnormal concentrations or occurrences of contaminants expected
to be within the contaminant plumes from TRA and INTEC. All results are consistent with USGS data.

Volatile organic compounds were not detected above their respective maximum contaminant levels
(MCLs). The only unflagged, valid detection of a VOC (three orders of magnitude below the MCL) was
for toluene in the March 2001 sample from well ICPP-MON-A-166. Toluene was not detected in the
associated trip blank. Because the validation process did not reject the result, it is considered avalid
number. However, there were no other positive VOC results during the entire sampling period, suggesting
that the toluene result may be anomalous. Without follow-up or confirmatory analyses, theories for this
occurrence may include laboratory cross-contamination, field-contamination, laboratory error, or analytic
anomaly. Additional sampling and analysis are recommended.

Other VOC results were reported as estimated quantities or method quantitation limits for

methylene chloride, acetone, carbon disulfide, carbon tetrachloride, and trichloroethene. In summary, no
volatile organic compounds are present in the aquifer beneath the new facility.
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Figure 4-1. Distribution of specific conductance of water from the SRPA at the INEEL, October 1995.
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Figure 4-2. Distribution of nitrate in water from the SRPA at the INEEL, October 1995.
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Figure 4-3. Digtribution of chloride in water from the SRPA at the INEEL, October 1995.
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— 20 ———— LINE OF EQUAL TRITIUM CONCENTRATION
Approximately located, interval variable,
concentration in picocuries per milliliter

. WELL COMPLETED IN THE SNAKE RIVER
PLAIN AQUIFER AND SAMPLED FOR
TRITIUM

113° 112°53°
I:

43°37° |~ * IDAHO
NATIONAL
ENGINEERING ,

LABORATORY,

43°30°

L
0” ¢
.Q‘,a ’.'
e e o - - - - - e - < : N i —'1
o e et o - - ——— ——— l.._....._.."_._.._.: '.._ —
0 2 4 MILES
" '
0 2 4 KILOMETERS

Figure 4-4. Digtribution of tritium in water from the SRPA at the INEEL, October 1995.
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EXPLANATION
LINE OF EQUAL STRONTIUM—90 CONCENTRATION
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Figure 4-5. Distribution of strontium-90 in water from the SRPA at the INEEL, October 1995.
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Anayses for inorganic compounds also show that no constituents are present above their respective
MCLs in groundwater beneath the new facility. The highest measurement for total dissolved solids was
249 mg/L (MCL 500 mg/L). The highest measurement for chloride, athough not analyzed during each
round in all wells, was 10.9 mg/L (MCL 250 mg/L).

Metals analyses show that results for most constituents were below their respective MCLs. In well
|CPP-MON-A-166, March and April 2001 data show that levels of aluminum, manganese, and iron were
above the secondary maximum contaminant levels (SMCL). In well ICPP-MON-A-167, levels of
aluminum, manganese, and iron exceeded the SMCL in al months. Although the exact source of these
detections is unknown, they could be attributed to a combination of natural causes (basalt chemistry) and
well construction materials.

Radiological results, when compared to derived concentration guides (DCGs) published in DOE
Order 5400.5, show that al isotopic analyses for gamma and alpha emitters were below their respective
DCGs. For radiological congtituents having a specified MCL, results for beta/photon emitters,
strontium-90, and tritium were below their respective MCL. The maximum result for beta/photon emitters
was 9.8 pCi/L, which is consistent with concentrations observed in groundwater beneath the INTEC
facility, in the service wastestream, and in the raw water supply. The November 2000 and February 2001
gross alpha analyses from |CPP-MON-A-167 may indicate exceedances of the MCL (5 pCi/L). With each
of these reported values there is an associated uncertainty. If the uncertainties are taken in to account, the
analytical results either drop below or exceed the MCL. Additionally, regulations state that if the gross
aphaMCL is exceeded, one must also determine whether Ra-226 and Ra-228, added together, exceed
5 pCi/L. Because this necessary information is not available, one cannot determine, with certainty, if there
is alegitimate exceedance of the gross apha MCL. Additional sampling and analyses are recommended.

4.3 Perched Water Monitoring and Sampling

All vadose zone wells and boreholes within the vicinity of the new facility were either dry or
unable to yield enough water during the sampling period; therefore, no water samples were collected.
Wéllsinstalled provide the capability of monitoring perched water occurring at the following depths:

34 - 59 ft blsand 113 — 131 ft bls. During drilling activities, perched water was observed at the following
depths: 170, 198, 235, and 299 ft bls.

4.4 Sample Analysis and Data Validation

All data are reported as Tier 1 and received Level A validation. All data are entered in the ERIS
database and hard copies of data and limitations and validation reports are housed in project management
files and the INEEL Hydrologic Data Repository. All documentation relative to data collection and
anaysisislisted in Section 6, References.

4.5 Groundwater Isotope Sampling

Additional groundwater samples were collected from ICPP-MON-A-164C, ICPP-MON-A-165,
and |CPP-MON-A-167 and submitted for radiogenic isotopic analysis as part of an ongoing study to
characterize the geologic factors that control Snake River Plain Aquifer flow, thickness, and chemistry.
Analysis of these samples, representing the last opportunity to collect water from this area prior to the
operation of theinfiltration ponds, will further understanding of the nature of the aquifer at this part of the
INEEL. Although samples have been sent for analyses, results are not expected until April 2002. These
datawill help interpret and identify preferentia flow pathsin the Snake River Plain Aquifer system,
which is extremely important for understanding contaminant transport. Measurement of radiogenic
isotope ratios, specifically ®’Sr/*°Sr, in chemically evolving waters provides a highly effective preferential
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flow path indicator or tracer. Slow-flowing zones are identified as lower ' Sr/*°Sr ratio areas created by
prolonged contact with the host basalts. Faster flowing zones, correspondingly, have higher &'Sr/%°Sr
ratios. Additionally, 2**U/*®U ratios are effective groundwater tracers. Commonly, elemental analyses are
performed in conjunction with the isotopic analyses (Li, B, Na, Mg, Al, S, K, Ca, Mn, Fe, Rb, S, Ba,

and U). Compared to elementa concentration data, however, radiogenic isotopes may be more easily
interpreted because the effects of water-rock interaction, and the equilibria toward which the isotope
ratios evolve, are more predictable (Johnson et a. 2000).
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5. ENVIRONMENTAL PROTECTION

Groundwater beneath the INEEL is protected under the Sate of Idaho Groundwater Quality
Requirements, Title 1, Chapter 2, “l1daho Water Quality Standards and Wastewater Treatment
Requirements’ (IDAPA 58.01.02); Title 1, Chapter 17, “lIdaho WLAP Regulation” (IDAPA 58.01.17);
Idaho Ground Water Quaity Rule (IDAPA 58.01.11); DOE Order 5400.5; and other state and federal
requirements. The SRPA is an extremely important fresh water resource in Idaho that yields about
8.0° 10° m® (6.5 million acre-ft) of high quality water annually for irrigation, municipal, and industrial
uses. In 1991, the aguifer was designated as a sole-source aquifer for the region.

It isthe goa of the regulations to maintain “no impact” to groundwater from INEEL activities,
including discharges associated with the INTEC SWDF.

5.1 Environmental Checklist

On October 6, 1999, the Environmental Checklist for the INTEC Percolation Pond Replacement
Project (Appendix E) was approved by the INEEL National Environmenta Policy Act
(NEPA)/Environmental Program staff, the DOE Environmental Restoration Program Office, and the DOE
NEPA Compliance Office. Potential impacts to air, surface and groundwater, ecological and
archaeological resources from construction and operation activities were evaluated. Requirements for
operation of the pond include fugitive dust control and a Wastewater Land Application Permit.

5.2 Wastewater Land Application Permitting

The State of 1daho guidelines for permitting land application of wastewater are issued under the
IDAPA 58.01.17.300.04 and .05. “The Handbook for Land Application of Municipa and Industrial
Wastewater” (State of 1daho 1996) a so provides information and guidance for permit preparation.
Permits are submitted to the State of 1daho Department of Environmental Quality (IDEQ). The new
INTEC percolation ponds were designed and located to meet all the requirements of the wastewater land
application regulations. Additional applicable requirements may be found in the EPA Process Design
Manual for Land Treatment of Municipal Wastewater (EPA 1981) and the associated supplement
Supplement on Rapid Infiltration and Overland Flow (EPA 1984).

The WLAP permit for the existing discharge to percolation ponds at the south end of INTEC was
extended until December 2003. This permit requires that samples collected from process wastewater prior
to discharge to the pond be analyzed for Maximum Allowable Concentration (MAC) Secondary Quality
Standards except TDS at 800 mg/L, chloride at 350 mg/L, and excluding radiological parameters and total
phosphorous.

On September 10, 2001, wastewater land application permit number LA-000130-03 was issued
from the State of 1daho to DOE-ID and BBWI for operation of the INTEC SWDF. The permit expires on
October 1, 2006. Compliance monitoring of groundwater was specified for two downgradient aquifer
wells and for two perched water wells located immediately adjacent to the facility. The permit requires
that samples collected from process wastewater prior to discharge to the pond and all groundwater
monitoring points be analyzed for pH, total Kjeldahl nitrogen, nitrate-nitrogen, nitrite-nitrogen, total
phosphorous, total dissolved solids, chloride, fluoride, aluminum, arsenic, cadmium, chromium, copper,
iron, manganese, mercury, selenium, silver, sodium, gross apha particle activity (including radium-226,
but excluding radon and uranium), combined beta/photon emitters, combined radium 226 and 228,
strontium-90, tritium, and iodine-129. Presently, permit number LA-000130-03 is undergoing
administrative appeal by DOE-ID (initiated by petition dated 11/8/01) regarding the regulation and
monitoring of radionuclides in the service waste stream.
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5.3 Wellhead Protection and Capture Zones

An INEEL Wellhead Protection Program transmittal, dated October 16, 1997 (Appendix D), was
prepared with the intent of minimizing impact to existing and future operations while establishing a
program that improves groundwater protection in cases where a significant risk to INEEL water sources
now exists or may exist in the future. Proposed in the document are wellhead protection zones intended to
alert INEEL operations and projects personnel to the risks of groundwater and wellhead contamination in
certain areas and force the implementation of appropriate controls and policies to ensure that the potential
risks are evaluated prior to construction or similar activities. It is not the intent to discontinue or prohibit
common INEEL activities within the Wellhead Protection Aress.

Attachment A of the above-referenced transmittal describes the requirements of the DEQ’s Plan,
discusses the devel opment of the current wellhead protection zones, and addresses future program
implementation tasks. Funding for the plan was terminated prior to final acceptance of the document.

Figure 5-1 illustrates the recommended wellhead protection zones for production wells CPP-01,
CPP-02, and the Rifle Range Well southwest of the new facility. As shown, the location of the discharge
facility lies within the six-year capture zone for the Rifle Range Well.

54 Storm Water

The INEEL must comply with the EPA Administered Permit Programs:. (1) National Pollutant
Discharge Elimination System (40 Code of Federal Regulations [CFR] 122), “Fina National Pollutant
Discharge Elimination System Storm Water Multi-Sector General Permit for Industrial Activities’

(EPA 1995) issued by the EPA, and (2) modifications issued on September 30, 1998 (EPA 1998).

[Note: On October 30, 2000, the EPA reissued the NPDES Storm Water Multi-Sector General Permit for
Industrial Activities. Under thisissuance, the INEEL submitted a request for coverage on January 29,
2001.] EPA’s recommended approach to storm water management is through the use of storm water
pollution prevention plans designed to prevent or minimize the pollution of storm water. As storm water
flows over surfaces where industrial or construction activities are taking place, there is the potential for
contaminants to be picked up by the water and transported to a receiving stream, which then flows to the
Big Lost River. Requirements of the General Permit are applied to activities within the area of potentia
storm water drainage to the Big Lost River. Figure 5-2 shows an approximate area, containing the new
facility, where storm water has a reasonable potential to drain to the Big Lost River System (Bennett
1990).

The Storm Water Program will manage activities that fall within the regulatory definition of storm
water discharge associated with industrial activity. Examples of activities associated with the new facility
that fal under the regulatory definition of an industrial activity include operation of the ponds after
congtruction, geotechnical investigations with minimal disturbance, archaeologica investigations with
minimal disturbance, and borrow source operation. Industrial activities are addressed in the INEEL Storm
Water Pollution Prevention Plan for Industrial Activities (SWPPP-1A) (DOE-ID 2001).
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5.5 DOE Order 5400.1 Requirements

The DOE Order 5400.1, “General Environmental Protection Program,” establishes environmental
program requirements, authorities, and responsibilities for Department of Energy operations for assuring
compliance with applicable federal, state, and local environmental protection laws and regulations,
executive orders, and interna department policies. Therefore, it is DOE policy to ensure al operations are
conducted within compliance and according to good environmental management practices. Additionaly,
DOE is committed to correct existing environmental problems, to minimize risks to the environmert or
public health, and anticipate and address potential environmental problems before they pose a thresat to the
qudlity of the environment or the public welfare.

Chapter 1V, Section 3, of DOE Order 5400.1 requires that an environmental study shall be
conducted prior to start up of anew site, facility, or process that has the potential for significant adverse
environmental impact. The preoperationa study should begin not less that 1 year, and preferably 2 years
before start up to evaluate seasonal changes. The study shall serve to: characterize existing physical,
chemical, and biological conditions that could be affected; establish background levels of radioactive and
chemical components; characterize pertinent environmental and ecologic parameters; and identify
potential pathways for human exposure or environmental impact as a basis for determining the nature and
extent of the subsequent routine operational and emergency effluent monitoring and environmental
surveillance programs. Where time and circumstances do not allow for completion of preoperational
monitoring prior to start-up, it shall be conducted concurrent with work on the new site, facility, or
process. The preoperationa study shall be consistent with NEPA compliance activities. Where
appropriate, activities and documentation conducted for NEPA compliance may substitute for compliance
with this requirement. [Note: Although NEPA is not performed for CERCLA activities, CERCLA
performs an “equivalent” evaluation through the CERCLA process.]

Pertinent to the INTEC SWDF, effluent monitoring must be ableto: 1) verify compliance with
applicable federd, state, and local effluent regulations and DOE orders; 2) determine compliance with
commitments made in an EIS, EA, or other official documentation; 3) evaluate the effectiveness of
effluent treatment and control; 4) identify potential environmental problems and evaluate the need for
remedial actions or mitigation measures; 5) support permit revision and/or reissuance; and 6) detect,
characterize, and report unplanned releases. All monitoring data shall be maintained as auditable records
in accordance with the requirements of DOE O 414.1A. Additionally, environmental surveillance
activities, specifically ambient groundwater and effluent water quality monitoring shall be conducted to:
1) characterize and define trends in the physical, chemical, and biologica condition of environmental
media; 2) establish basdlines of environmental quality; 3) provide a continuing assessment of water
pollution control programs; 4) identify new water quality problems; and 5) detect, characterize, and report
unplanned releases and their effects on water quality. Ambient water quality monitoring servesto confirm
compliance with the Clean Water Act (33 USC 1251 et seq.). Specificaly, groundwater quality
monitoring, in addition to the above information, will: 1) provide data to permit the early detection of
groundwater pollution or contamination; 2) provide a reporting mechanism for detected groundwater
pollution or contamination; 3) provide data upon which decisions can be made concerning land disposal
practices and the management and protection of groundwater resources; and 4) identify existing and
potential groundwater contamination sources and to maintain surveillance of these sources.
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Appendix A

Well and Borehole Completion Reports
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ICPP-MON-A-164C Brass Cap

age IEE102TECIT) ;
WELL NAEE;. H gd Easting: 3420525308 Oritier: DynateciS. Fleming  ¢,0.,0 pate:_1129/01
e ¢ Ponds . e
Facility; o HENGTF 44183 -+ 5. Heath, K. Dooley,
wgnl‘gpe- NGsiloring Nﬂﬂl’jﬂn‘;- 1125021 s Geologist; =2 1 &3t B L0 Wwﬂﬂ g néa I%PEF- ON-A-164C
- Active Langituda: e é”;ﬁ' Ovrill Method: Reverse Air Rotary Pag
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Brass Cap

WELL NAE 'E:Z""'““‘Mﬁﬁ Easting: L1t
Facility: Er; 1” L Morthing:— 2071545 EEQ
Well Type: onitoring Longitude: 1155308 4 13’2:-
Well Status _Active 43325010027

Lalitude; __ 4332578385

Year Drilled: _ 2000 Measuring Point

Driller: Dynatec/S. Fleming  Togays Date; _1/31701 ICPP-MON-A-165
1.3 Heath, 5. Seftle :
Geologist 2 22 = 20 Walar Lavel: VB9
Drill Mathod; Reverse Alr Rotary
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ICPP-MON-A-165
page
WELL NAME:

Faciy, _-erc Ponds

Wall Type: Monitoring

Well Status _Active

Year Drilled: _ 2000

Total Depth 955

Start Date _4/14/00

End Date _5/1/00

Comgletion Depth: 922

Brass Cap
SET4I40(3T)
Easting: 44344350163
[

) 977 T80T
Morthin g:—ﬁ—h—ﬂ—hﬁ‘“‘“

1125808 BOZT)

Longltude: 1125866 56i3)

433258 16137
Latitude: 43325783

Measuring Point
EETAB0.64(2T)
Easting: __d43442 23(8%)

: EATATT 52(2T
Morthing: Eﬂ?is&?i;gﬁ

[T

Driller: Dynatea/S. Flaming  Todays Date:_131/01

-2 Heath, 5 Sattle !
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Brass Cap

weLL Name: _ICPP-MON-A-166 Easmg:m{_ Driller: Dﬁmataw‘ﬁ Fleming Tedays Date: 21/01 ICPP-MON-A-166
o Pere Ponds ] EIEEJIEEI“E e . Heath, 5. Settle.
Facility. = Morthing: Grologist; 480"
Wall Type: Monitoring 1geEm T — Waler Level:
= - Longitude; 11268318125, i - Reverse Air Rotary
Well Status.ACtve S Drill Method: Reverse Alr B
433:-5&?9533 _ : :
Vear Bilad:: 2000 LIS Drll Fluig:_AlfWater  Water Level Date Natural Gamma Neutron Gamma Gamma Caliper
eankiniar: Measuring Peint 4956 00(20)BC i AFI-GR AP1N =] INGH
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ICPP-MON-A-166
weLL nane; P9 2

Faity, _Perc Ponds

Wall Type: _Monitoring

Wall Status  Fclive

Year Drine _ 2000

Brass Cap
TEEAR2 T

Eagking 4414145188
EBETA06 571

Mgt
1126933 1702
Ln-ngltwu:Js_1 125336 1

L3900 135
Latitude: tERsdTRE

Driller DynatesS. Fleming 201
G Heath, & Settle.

Geokegisk: Watar L 490"

Dvill Methad: PRevarse Air Rotary

Water Level Dale,

Todays Date:
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= nwa
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Brass Cap

i 27443 TS(2T)
WELL NNSE: IE:Z MON-foTeT Easting: 44337 _5}5 3] Driller: Dynatec/S. Tawater  Todays Date:_2/5/01
Facility; el - n _5 Meorthing:— 2204435 EFQ Geolagist: 5- Heath, S Settle 455"
Wall Tyne: Mumtunng 1125505, BEIZT) el == \Watar Laval:
YPe: Ach Longitude; JSSLETRYE o Miathed: REverse Air Rotary
Well Status _Aclive I el . /R0
2000 Lalitude; 433330300683 Drill Fluig: Water Water Level Date:
Year Driled: Mnawrlnqﬂrﬂ% " i |'|" ‘;gg ;}fgg]% Vi R n'a
' FRTa43 87037 Land Surace: 4850.21[86BC ater Lavel Accass:
Total Depth 925 Easting: _ 443335 15(33) ST
¥ F
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ICPP-MON-A-167 Brass Cap
WELL NAME; P2 0° Easting:__44s36 (a0}
Facility: Perc Ponds Nmmngm&;_

Well Type: _Monitoring

Well Status _Active
Year Drilled: _ 2000

Lorgituide;

1125806 GRIZTY

1125808, ﬁ?sﬂj]

Latitude: Mﬂ_
Measuring Point

Driller; Dynatee/S. Tawaler  Todays Date:_2/5/01

Geologist:3- Heath, 5. Seltle 455°

Watar Leval:

Drvill Method; Reverse Air Rotary

Water Leval Date: B/8/00

Orill Fryigz_vater
A4 TI2EBC

Total Depth _ 925' Easting: 113355 (5% Land Surface: %E;—% Water Level Access: _a
T EunaBEEEET) 4353 PHEIMF
StartDate _5/16/00 Northing: _oaoaes.sriss S A BFIME
End Date _G/&/00 e 112080 80ezr)
Ll _._._._L....;
Completion Dapth: 502 433230 641277
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800 I

550 |-

L]



WELL NaMe: |CPP-MON-S-187 (A) gqsing. _ iisass 21tz

Brass Cap

I R Drillar- Cynatec’Ray Brown  Todays Date: 10801
by C Fonas ing 18, 1
Facility: ( onds) Nerthing-—L I.ATL Geologist,_G. Oberhansley .
Well Type: Shallow Monitoring Longitude: 1120823.41(83 _ Water Lavel:
L IR s 31 Drill Methad: Reverse Air Rotary
Well Stafus Latitudeo; 233343 98680 s Water Lavel Date: "2
Yaar Drilled: 2000 Mlawm%mir;t? i Crill Fluie:
AT(2TY ’ . na
Tetal Depth EBasting: M2 4 Surtace: AT aAEAC THsar L
Start Date _9/21/00 Morthing: _641058.47(2% 45T TEIMP
EndDate 9/22/00 _ Longitude: 1155653 4180
Completion Depth: 48.15 Latitude: "3,33333"543'35? rmm e wELL caF
FEET T EMCEUP uFEET
o
i r 11 78 AURFACE BOREHLE L
- 2 A" PYC 1120 CASING
— ' -
3
Q4T 3M Al sl grevsls, sands Sits
25 25 -
.
- L L
L]
- ZI7 R .
L p—
u y N Berenart NIErial 43 - 48.1° o
“ 47" Top of Basall R o
; SoEmm L g4 TOTAL DEFTH
50 - 44.4' TOTAL DEPTH 50 r
E LITHOLOGY AS BUILT LEGEND I
n ] cement arout
i e GRANULAR BENTOMITE PLUG -
1] o
B menronre
I i !
75+ 75
100 L 100 L

Matural Gamma
APE-GR

Mewtron
AP

Gamma Gamma

nF__EEr ﬂF
25 25%
50 ﬁﬂi
75 E 75 E
100 E 100 ;

A-14



Brass Cap

. JRESIEGEETY
weLL Nave; _|CPP-MON-V-188 (C) Easling. 242475055531 Driller: Dynatec/Ray Brown  fodays Date: 28101
1 L
Facility: INTEC _[F‘arc Ponds) Merthing: I 33_._. Geologist- G- Obanhansiay
Well Trne: Monitoring : 11250402627 Watar Leval:
¥pe. - Longitude: ZIEER2 3000 o oo Reverse Air Rotary
well Stas  Active 421348080 ok .
Latitide: __£33344 61 Drill Fluic: Al Water Level Diate:
Year Drilled: _ 2000 Meoasuring Point ’ i
Total Depth 121 Easting: ﬂﬁ;gi?jg; sadauraee Water Level Access:
CEminizeaay Land Surface: S347AINESIEC
Start Date  _2/12/00 Northing: gg}gﬁﬂ-ﬁgi <54B.48(20 MP
End Date _9/14/00 FFPETETE AD4D0EAAME
1198 Longituch; 1125622 35(R3;
Completion Depth; : e | A3RIANNMET) i ks
it atituda: _ g
0 SMISC_Surtecs solls. siky cloy sand HEATOWE a
| 11 TH' SURFACE BOREHDLE |
. £ PG 20 CASING
L o TUMER SOils -4 GM o AlUME gravals 5
- L]
50 = [ 2187 Boss't, med-derk gray, aphenitic wasicular 50 |
7 —— 01 Z BOREHDLE
§7-72°CL interhed, sity and sardy oy, red
/ brown. moist. med plasticky
- 7 :
ERT &may 0 - 1205
il L 72-85" Basal, drcgray aphanite i
i ] ..r.-::\r Erﬂc-‘i'llj n%u?;&%uﬁ- sty sandy oy, read BIown, |
100 100 |
D0-11% Dagalt, dre gray ophandio
B Granular Bantonits Flg i
! 140112
H gﬁ//_,_'r/__ 18121 CL Intaibed, eity sandy clry, red brown f;?mt;::;;“ VHHEE =
AS BUILT LEGEND
LITHOLOGY CEMENT GROUT =
[T masax P GRANULAR BENTONITE FLUG
150 = [1] e« [ eewTonTE i
GL SAND
200 L 200 L

ICPP-MON-V-188 (C})

Matural Gamma
APPSR

Meutron

Gamma Gamma

A-15

EIF:EH ﬂF—EI?F
50 h 50
100 100
-150+ 150+
200 E 200 E



Brass Cap

WELL NAME-SPPSCTE0_ ~ ° "oy Driller: Dynated's Tavater  Todays Date: 611301
TTE. Parc . - R T
Facility { s) ¥ —Sarnes zmzn) Geologist; G- Oberhansley i
Well Type: Lol it 11;5;19 B4£37} I Wates:Lewek
R ; Reversa Air Ratary
ive Lonagitude: 1125822 93483 Drill Methogd=everse Ar
Well Statughct onglinde: L Drill Fiid: A Water Level Date: 12
Year Drilled2001 LatRude; 4533443005 :
f .na
Total Depth 153'2" Masaurng boe. i Bourfa s 3 ShcEse Water Level Access: " Natural Gamma Neutron Gamma Gamma Caliper
Start Date 12/13/00 Easling: __442033.20:83) T84T DREHMP T APEN GF3 G-
#9102, 20{27) 2950 50{8A)MP
End Date 12/22/00 Morthing: _621BE0.0083)
Completion Depth: 1522 Longitude: 1125222 3o}
] 433344, 63127)
Latitude:
FRET R T FEET FEET FEET]
0 0 0 0
W -7 SAMISC Surfacs soll foeras) lgnt b, ity davey wiaand. GM ntsmeded B =
/" wialluvlal gravels of limegiong, quarkzie, Gnd voleanes, fise coarse Oras
ala & e GG PORT
e 16* SURFACE BOREHOLE
el 3-15" GMIEM Alluvial gravel S04, wisily sand a8 | dry 'ff{’f’ s
= 1 P e——————3A3 POAT 10 - £ B
"
&
3 ] ’/é
1535 EM Aluvial gravels A, Intamecded w E bm- e 2
E o Blele [ & gray sy cioyey sard SMEC, ary L GAS PORT 18-20¢ - - -
b [ |
4l b |6
1| 25-30° SM Sty sand, ng grain. & bro-gray bm (Dass), gy i
&l a |a I~ -
a4l o |a
-, F5-3% SMIEG SiHy clayey sand, ing-cosrse grain, & ben-brmgray, W' gran ulsr-5m F é
_.,.r"( pebblke sme graval A oy
[ [T w041 2M Sty sand Aia wiallindal graveis AzA, GM, dry | L L B
T “ M S ENSIDNETEr Az
g ZZ
l Do m o
i ] 48
sor 7= 50 50 50

41-61" Bassk medgray aphaniic vasicukar dry

+——12" BOREHDLE

——LYSIMETER (L-1) 82'

F—TENSIOWETER &1 ST fag i 1T BENSUR

———GAR PORT 65

mos

ﬁ? k\\\\\&

y/’ 165" SMISC Inferbed, sty dayey sand. very Tine grain, | berdt trad Gm, slighfly

6578 Basalt, mediurm gray aphanitic, vesiculas, dry

|~ 7580 Basal, rad it gray, apnanitic, vesloular dry
B0-83" Batalt, mediumgray. aphankic vesioular, dry
_'ETS-HG'II'IBI'DE-:I'-‘ besal AA, chips of dey yaliow brn. high plastoty (CH), moist

B5-100" Basa® msdium gray. aphanitic. vesicular, dry

MMM

100 - 100} 100 100F

Continued on page 2

g
S

2d on page 2

A-16



WELL NAME.-/CPP-SCI-V-189 pg 2

Facility, INTEC (Perc Ponds)

Well Type: Instrumented

Well Statughdive

Year Drilled2001

Total Depth 153'2"

Start Dale 12/13/00

End Date _12/22/00

Brass Cap
266480, B5|ZT)

Easling: __#+42433 01183
631893 2827
Morthing— 22187067 |E3)

1125810.04(27)
Longitude; 1125820 03] umz nzmm

Lalitude;__45ases 30ies)

Measuring Point
2864819 02127)

Easting: _Masitniey

1892 20[ET)
Marthing: ﬂmas [k
1zsgigsier)

Dirilbar: 2yetess Tawaler
Geologist: G Oberhansley

Todays Date: 51901

Watar Level: "8

Drill MethodHeverss Ar Ruotary

Drill Fluid: Ar

45448 37 (29BG
Land Suace: 4047 8TRIEC
44T DB[20IMP
4550 SHIEAIMP

Water Lavel Date: N4

Water Level Accass: N2

: - 1532 Longiude: 1
Completion Depth: : mm e
Lafitude:
FEET _ FEET
Conlinusd fmm previcus page Continued from previaus page 00
1001 104-102' Bassk medum gray, aphankicvasicular, dry R 1
e TEM3OMETER 103
L 1 BOREHOLE
i 102- 119 Baeal lght-mediurn ey, aphanille, masaiva, dry 2 B
TEMEIDMETER 118°
| | — 119-120° Basalt ightsmaden grey, aphanitic, wasiculer ory
B 120123 13l eare SMISC interned, sty chyey sand, padoish bra, malst L+— LYSIMETER (L4} 12040°
| reeowarsd 2407 sty cavey sand red Bro cucized L ™ USTURE RONTENT BENSOR
123-1265" 2nd core 3MISC recaversd 1478y, claysy, sand 'F%a-“‘mfﬁlusiuié gE}t 2
12E'S7-130'5" 3nd cora SMSC reovared 6 siffy. doyey. ancd Intarbad .
130571356 Ath and Sth com Mo recovery
| | KOISTUR HTENT SEMSOR
135'6"-130'6" SM'EC Blh cone reaswered 1-2° of siity clayey sand, i G- 01% &Q:‘%
hrm- red brn, wat =T ~—IlEMSICMETER 137
B /‘< 1398 1438" SMAEC Tih cone eoovered 187 sty dayey sand, // i =
F It-med brm slighty melst-ary, Basalt at 141' /;
ks Hi
| 741-145' Basak medum gray, aphanitic vesicutar e MLERREHRLE
|— 128-147" Banalt ATA frachurad rubble zons? fine grain =ity .
— sznc mixac in cutting, malst TEMSIOMETER 147"
| s GAS PORT 149
150 + 147-16:3 Bosak, mad-dark grey. aphanitic, vesiaular Foeiatss =150
%
 THOLOGY AS BUILT LEGEND
m : CEMEMNT GROUT
Sinell GRANULAR BENTONITE FLUG
U:D i Sy graveld, gravvel-gand-elk midures E BEMTONITE &LURRY
— I]EI‘ &M Sitty smnd, sond-sit mxturas IE SAND [=
=
V7 i o e o
@ ALLLMIAL GREVEL FILL {GAVE)
1 sucaroum
i NOTE* PG Instrument quide pipe B fotshown B
tis sk iy dreewing
2007 - 200

100

150

200

FEET

Matural Gamma
API-GR

Meatron

AP

A-17

Gamma Gamma
CPS

Caliper
INGH

100

150

200




Brass Cap

204304 25T
weLL Name: |CPP-MON-5-190 (D)  Easting: 22225 ?I% J Driller: DynateciRoy Brown  Togays nata: 119/01
Facility: INTEC (Perc Ponds) Morthing—0i8i1 8 1] =
" 1302507 1(27) Gealagist_S. Obarhansley . ra
Well Tyne: Shallow Manitoring Longitude: 113025371123 Water Leval:
g L Aband d ; | adznnesEaT) Crill Mathod; Reverse Air Rotary
Well Status naone Latifude; 433008 1A3] Water Level Date: na
Yoar Driled: 2000 Measuring Point Ol Pl AC —_— Natural Gamma N%Tn Gammg Pg;.amma EEII!\EEF
A - 2056 BHE BO11 S8IF|EC . na :
Total Depth ij:}mg Eﬂi::'.lg- _‘g‘gr.mﬂ'_ Liid Siitasie :E:: :;(z::;“: WVater Level Access
orthing; _00#3813z(83) & 3
St i ¢ 1130260 72027 S0% BEAFINE
EndDate  _S9/18/00 Longitude; 313%
| L
Completion Depth: 382 Latituda: I
FEET FEET FEET
[ 7 0 o_
- i //% e 1 %8 SLRFAGE BOREHCLE
& j///j"_ A% P 1120 CASRG
1 - 0395 GM  Aluvial grovels, sands, siks _é 7 Ak |
a5 - in 35 [ 25
| KT ) I
| .
i It
7] sewane intarvn 340530 2
*| 99.5'Top of Ba=ait |
- DL TTTTT 7 TOTAL DEFTH - . - 4 TETAL DEPTH = -
50 I— 501 50
I AS BUILT LEGEND - =
[ 1 cewenr arout
L [777] GRAMULAR SENTONITE PLLIG L i
B ocntomre
L] sawo
S 75 - 75
LITHOLOGY
LT Basan
L1 cm
100 L 100 L 100 L

A-18




WELL nang: JCGPP-MON-S-190A

Facilty: INTEC (Perc Ponds)

Wall Type: Shallow Monitoring

Well Status Active

Brass Cap
126A2E52(ET)

Easfing; 44238088083
B B0 0 }gr;

Northing,—BS1B26 7223
1120820.85027)

Longitude, 1125823 84080

AEIAL 20(ETY

Driller: DynatecRoy Brown  Todays Datec 1/9/01

Geologist: . Dbarhansl
Drill Methoa: Reverse Air Rotary

Water Lavel:

na

Water Level Date; ™

Latitude; 453343 A7 (23} e AT
. 2000 Dirill Fluid:
Year Drilled: : Measuring Point :;;E-:g;lﬁ Waler Lavel Access: N
5 2BB4ZT OE[IT) Land Surface: 418 04BEBC :
Total Depth __ 41.5 Easting: _ 4238013023 4027 #5(25IMF
sertDate._9H/00 Norting_BSIED i rsnie
. _BOMBIS BT[N,
] Longhuse: 151 557
- ongitude: 1155m 651
Complation Depth: 44°
- 41 i AE3344 200 ) [ Je—WELL oA
' F STICKUP 0
[+
Me—1 7' SURFACE BOREHOLE
i é - 4 BNIE 1130 CASING
B -
o 0-35.0° GM Afuvisl gravals. sends, sins
29 F * 25
B o
o
== -
| Srzaned Irfangl 76.0'- 41 0
| I BETon o Bl 7o) si5 oAl pepTH
o0 I 50
B AS BUILT LEGEND =
LITHOLOGY 1 cewenT orour
- O] sesat GRANULAR BENTONTE PLUG
T 1 B senmowTe
L SAND
100 L 100

FEET
I

25

50

[

100

Matural Gamma

Weutron
AP

Gamma Gamma

Caliper
HEH

A-19

50

7a

100




Brass Cap

2 BEBEEEED|ET
wELL NAGE: ICPR MOV 101 Easing: 207758 Driger; DynatecRoy Brown  Todays Date: 2/9/01
Facilty: INTEC (Perc Ponds) L Bl
- — Narthing: = Geologist_G Obanhansley e
. Manitoring 1126818 S0 Water Level:
Well Type: : Longitude: TIESEELENES 00 Reverse Adr Rotary
Well Status Active Latitude: __433343.80(0, - Water Level Date: 18
2R BUIAN E; .
Year Driled: 2000 e DrinFlug: Ar__ Treerevelta Matural Gamma Meutron Gamma Gamma Caliper
J Measuring Peint s API-GR APIN oFs INGH
Total Depth  119'6" Easting: _4sbab.8(20] assampmac  Waler Level Access:
S etz Land Surface; A7EENEC
StartDate _9/&/00 Norihing: Ba14 17 05154, 49462229 MF
End Date _S/7/00 Lonaitude: 1EE el A550A2[REMP
& =]
Completion Depth: 118.75' L":” ; % i3 —
— atitude: _gzsiazanes,
EEET # STICKUR P o
R ' 11 7 EURFACE BOAEHDLE L L
- 4" S 1A CARIRG
i o D40°GM Alvial grovels and sity snds L L
.
40-55' Basalt, dark
I e o A T T T T I B d e Bl T . s 3 ISR . EEEE FEie i s e S e ; ()
55T MR Sardy ailts wiely red biown, i < 017" BOREHOLE
B 57-30" Basalt, drk gray - =
ERT Amsr @ - 1153"
T ~
- 265" Bnsan, ork gray sonsnt: masses
it [P 7T nar SMASE Sandy sillawiday L N
100 100 | 100 |- 100 -
B0-117" Basalt, med-iht grsy, aphanibic vasiciler
01135 Basall dark ray-recklish b, vesicular
M ma Geanular Bastorits Flug
- 107'5" -1 108" - -
Scrasned inlencal 1130° o 148°0"
. ZLLZLT 7 L intaron, siy oay, sand clay SRS i I
AS BUILT LEGEND
il LITHOLOGY CEMENT GROUT i B
[LEL]) easan L] ERANULAR BENTONTE PLUG
[I:D G - BENTONITE
150 o 7] saso 150 150 150
c
200 L 200 L 200 L 200

A-20




WELL NAME: /CPP-SCI-V-192 Bra&sﬂag&am ey Driller: DynatecS Tawater  Todays Date; 821/01
INTEC (Perc Ponds) . 44 9g:|;||:|l'g3 k "
Padiny ey a1 Geologist: O: Oberhansley! A Affsgn | . na
Well Type. 2 FUI'I'IE Neryng: 11;5:@ przr; Dl MethodReversa Air Rotary -
Well Statydhctive Longitude: 11259222@9_&’ ; e g VWater Level Date: N8
Year DrilegZ0f Latudo. SR Dl Fluidi A
Total Depth 157 Me asuring Point sasgzepe  WValer Level Access: ™ Malural Garmma Meutron Garmma Gamma Caliper
IBE546.02(77) - 43428 S2E0LBC APLER AP
Start Date 1/10/01 Easting: M”'_ Land Surface: 4847 52 ZHIME o e
End Dau_a 11801 = Northing: AL ) ARSTAZEGME
SRR Do Longitude: HELEE8E]
Latitude: s c2ica
FEET ' TENeRh FEET FEET FEET
|"—“E'-L GhF 0 0 0 40 a0 Le] 1000 2000 3000 ] 10000 20000 20000 0
0 - — i
0-5' BMEC Surtaca s (0455) SIRY clavey, sand, IghtBrn Interbackdad
5;,’1‘, ﬁgngmﬂ..m mﬁﬂﬁn@:ﬁ?ﬁ&aﬂn&?ﬁ limesgnre ouarizite and valcannes %_ﬁ.ﬂs N
r,:;,z/ff 418" BURFACE BOREHOLE
= & POAT 9-10° loat B |
* E-35' OM Alvid gravels AR, wisily sed, diy
2
L ————TENSIGMETER 20° L I L
B G5 FURT 215228
L ;//
L]
620" GM Alluvial grovels af lmesione, quartzia, and woleanies, wisity sand / B I
It bFn-tims gray, Slightly meiat
]
i TGS PORT 35-08°
b————TEnsoMETER 284
41-4/// - I B -
A%-50' Basall, mediumgray, opnanieo, vesoulan, slightly, mols /
50 //; 50r 50 501
I —————as PORT 52.62'
TSR
_53-03' Basal, madium gray, aphaniic, vescular, (Rubbis Zona? Wei)
e Bd | G462 M Intarbed, silty sand, rad beawn. madium grain, boss., wal TENSICMETER 62° B = r
o & EZ-B5" SM Sy sand, N8 SOArSe Gran wsm pebhes-ganules ooss modst | rH:._r' HTEF@EE%EFEEEM SENROR
al & _ﬁﬁ-ﬁ? &' 50 Biby =and, sity cioy medium plachcity, It bre-peliow brn (SMASC) moist .H. i GAS PC:F{T ﬂﬁ-ﬁ'.i" g
LIT] ﬁ
_/é § i "
Do TEMSIGMETER 7SS
e A4S FOAT 7677
=
7Z i - I
1
1 §7.5-117" Sazalt medium gray, aphanille, vesiculor, sightty malsl ///
_
é
_
7z i i i
100 Continuad on pags 2 Lamtinisad on page 2 100 100 100

A-21




WELL NAME/CPP-SCI-V-192pg 2 Brass Cap Driller: Dynatec’s. Tawater Todays Date: 31401

o 208546.80(27]
Facility; INTEC (Perc Ponds) Easting _HH0000 5 0ngigt:_G. Oberhansiey s
Wall Type: Instrumented L A ; Water Level:
ell Type: T Marthing: 11?53‘;['3{2” Drill Methag Reverse Air Rolary
Wl St e Langiade: e — Dl Flol A Water Leval Date: 72
Year Drilled 2001 L atitude: 433343 2aias) '
Total Deplh 157 Measuring Point 4348 03{2EBE Water Level Access:M® Naluraﬁ!p:ltis;ﬂma NE::ngI‘I Garrmgp?an‘rna CEEEEF
20€546.92(37] Land Surface: 404052(B0:BC : INE
Start Date 1/10/01 Fasting: _4asess sams T
T EER1.45(3T] 405, 12(301M7
End Date _1/12/01 Morthing: 60150 foias e
Completion Depth; 157" 1125818 4027)
Longitude: 1135622 19063
e 433349, 86(27]
Ude: 43X 0K
FEET FEET FEET 4 40 B O 1000 2000 2000 0 10000 20000 30000
Continued from previous page Continued fTrom previous pega
100~ T y/ HoE HiG+ 100
% 14 304" BOREHOLE
B - — TENSIOMETER 1100 B B i
e GAS FORT 113-114"
17-116° 3 Inlerted sity oy & brn-yellow b, medum plasbicity, moist i e LISIMETER (1.8) 1178
gt o " b e I et MOIETL NT SENSOR
i ;ﬁr’ % 'Irlggl:?rl Wli;tgm%-‘&ﬂ sity clayay send, fine madium grain recoversd 16 e [WC015-8-130) 1186 ol - | I~
; | 12117-122'7" Ind core recovered 137, Basalt, med-gray, aphanic vasouar 127
SN, TEMEIGMETER 118"
1227°-127 7" 3md cone Basalt vasioular, med gray recavarsd 4°57 F :
B GAS PORT 127
i \. [1277°-129" dth core Basat, A “g.._ e ru— i | I
i %
120-157 Basoh &130° mad-dric gray, sphanite, vsicular, sighty molst %
Etanding watsr @ 153 /._11 24" BOREHOLE
150 :/// 150 150 - - 150
s
1 Totd Dapth 157"
i LITHOLOGY AS BUILT LEGEND M [ i
[ cement arour
(ITTT] Basae FrF] sRanLLAR BENTONTE PLUG
T @ ity gravets. araval-sand-silt misturas E BENTONITE SLURRT
- [l ] 5w Sy sand, sana-sit micturss ] samo ol - I
SM!SC Sty sands, sand 8it mixhurss) -
LZE e [ rucam
[l ALLLVIAL ORAVEL FILL (CAVE|
1 swcarLouR
i HISTE PR restrumvan] guilo piss & ol shoan il i i
fo simpl Ty deswing
200 - 200 200 + 200
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Brass Cap

WELL NAME. e Easting: 24“?2%’??%{
si: |INTEC (Perc Ponds) 51 1750 8502

Facility: b i Marthing—22 ?35.ﬁ§ £

Well Type: Alluvium Monitoring P ———

Well Status Active

433348 310207

Year Orifled: 2000

Total Depth 43

Me asuring Point
ZRE522.84007)

Start Date _8/31/00

& 83T

End Date _8&/31/00

Completion Depth: 403"
FEET

11258
Longitude: 1125022 34

433323 31027
Latitude: 2

Longllude: 11258323488
Latitude; _433242.0mA3)

Easting: _ 43245 11831

91748.0
Merthing: _S81734 17931
e

Driller: DynatecRoy Brown  Todays Datec 1/9/01

Gaplogler T-Matsorilt, Dooley,

na
Level,

Drill Methoa: Reverse Air Rotary

Drill Fluid:_Ar

4544 SB(2IIBC
Land Surlace: 234848(80RC
4547 G229 IMF
48611 2(BEIMF

[:].._—wa.-w

Z STICHUP

Water Level Date; ™

Waler Lavel Accass, 1

FEET

[+ .

el

041" G Alkwial gravels, sands. sits

41" Top of Basat

43" TOTAL DEFTH

AR RS
AR

L ) apnir ToTAL DERTE

AS BUILT LEGEND

HIN

CEMENT GROUT

GRANJLAR BENTOMITE PLUG
BENTONITE

BAND

LITHOLOGY

i MO sasar
[T om

100 L

— 1 @' SURFACE BOREHOLE

A* PG 1120 CAZING

26

Screansd Infarval 7337 -40°5"

a0

[k

100

Matural Gamma

AFL-GR

FEET
I

25

50

[

100

Weutron
AP

Gamma Gamma

Caliper
HEH

A-23

50

7a

100




Facility:

Brazs Cap

INTEC (Perc Ponds)

WELL name: /CPP-MON-V-194 (1) asting E‘EEEE{E@
. B ;

Horthing

Well Type: _MoNitoring vy

Well Status Aclive
year Drilles: 2000

Longituda: 11258173013
g 233900 36127
Lmﬁuﬁazm}_

Me asuring Point

Total Dapth 187" INH0TLAZ(IT)

Start Date _Q/25/00

End Data

Completion Depth: 128"

Easting: _ 94282060153,

Bt
1042400 Maorthing: _83% 1085

N 46T
Longitude: 1135817 40595

Driller: Dynatec/Roy Brown  Todays Date: /1001

G, Obenhansiy
) Water Level: "2
Ol Method Reversa Alr Rotary
Air Water Level Date: N2

Dyrill Fhuid:

Water Level Access; _N3
4945 IH2HBC

Land Surface: 4251 RRAZIAE

4051 DE{2%|MP
4954 ST(HEMP

AFTII0IS2T) WELL CAP
FEET Latitude: FEET
& ETICKUP
a- 0
" ! H T BURFACE BOREHOLE .
2 # PV 1130 CASING
L DETo ST.8' GM Alwid grovels sonds and Sl -
-
i abgivty molst
- i L
&0 |- w|  slightly moist 50 =
1
07 or 87.5-02° Basall, med gray, sphanitic, yasiclar e P R 28
el 104/2* BOREHOLE -
L1 2-05" Basalt rabbla zona. sightly molst
il
100 st 100 -
56138 Bpselt, ophentio, wesioular fmessive ~02-108) ?;grggr.l ?;rg."m Plug
72 slghtly meisl | Sersoned imterunl 127 40 128
126-146' SMAE Intark
26140 el Bd 137 top of interoed plug
- cay -
interbed plug
l CAVED
MATERIAL
150 150+~
148-147" Basal, sphanitic, wesicular (massme ~82-100]
16T TOTAL DEFTH W87 TOTAL DEPTH
AS BUILT LEGEND
Mote: UISGE aore shows intemed LITHOLOGY :"I CEMENT GROUT
= @ 126-148° This well is 10" 5\ I
m Bosat E GRANJLAR BENTOMNITE PLUG
:'I]] G “ BENTDMITE
B L] sanp B
200 L 200 L

u':jEET UF_EET
i E ab =
100 100
20 - 150
200 E 200 E

Matural Gamma
AFE-GR

Meutron
AP

Gamma Gamma
CPS

Caliper
INCH
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Brass Cap

ICPP-SCI-V-185 2ET — . 1
WELL Hﬁ"lﬁg‘t':{} . = Eaiing: T ) Driller: Dynatec’S. Tawater Todays Date: 8/21/0
Fuld s
FEI:I|I1],P | d Mo rthina: ﬁ EE 53 Gﬂdng|5‘t (R Dbﬂl’hﬂnﬁl&}l’f Aﬁiﬁ L | na
Well Type: nstrumente 1105845 16427) —_— ater Leve
pr Langitude: 112591& CMISEE TS Dl Meatho Reverse Alr Rotary
Well Statugctive Lo Water Level Date; N2
: : Latitude: R Drill Fluid: _®Ar Air —
Year Drilled 2001 Measuring Point AMET2(ZNE0
- f1d .
Total Depth 180 Easi 2ouein sz Land Surface: #ts.z1pnec  WWater Level Accessill Nﬂturﬁlpﬁ{;ﬁma Neﬁk.lpjrm Gamma Gamma Caliper
asting: _.._._l._._ 4051 3820 IMF APt I CFE JNECH
Start Date_1/24/01 24,5007 4054 DA [P
JIH.EL_EEB.H_
El'ld Datﬁ 249401 Nﬂl'thll'lg 14 ¥
i : 160 Longitude: 112018 ‘slss
Completion Depth: 184 ssg. 72
Latitude:
FEET i FEET FEET -
WELL CAP
o 0 0 0
R W/?f’}
oacla et 3AS PORT 4.8
A " T 7 A =——16" SURFACE BOREHOLE
Lol g:l Ea&ﬂ?#aﬂﬁ“;“ﬁmﬂ:ﬁrﬁ’“‘ pebibles and cobbles. Dry. Ebrnitgray Wf//
= | ——0AS FORT -1 - L L
dlafa j.-/f/
ol & |a] — /
520 GEM | Brnigrar sand and lmestenesmoleanic gravels (all brokan)
=1 =W [ sincre=a=e =lby'sands S 4
= Frepe e [y ——GAE POAT 13-20° L L |
'S
al o lall 20-2 5M sity sand-z3-2a"w 5% gravel b Ay
W %
1o (@ 2530 EUlEM Alvied sande ond grovels e 'l.‘_
L | i
L kle]lo ﬂjﬁ$1'Nﬁmlﬂ -’_:r.- B I |
p | O & i e
al 31-47 GMISM Atvial grave | irlarbedded wisity sBnd Tine-coarss grained, ' : iy
R ber-gray brm, dry ol
| Flefe e o — GAS FORT 30-41) L | I
i ¥
ol w | 8f— /7/
al o |al| 2358 GMSM Alial grovels and sity sand, moist @47 samples are doy
sard very ind-anarse. mosel sty S0, @aT ' aliaial Qravels and sarc S ry
b |aj o [a]| mo ‘A
50 - = L T i % 5[; - ED.- - 5& -
el b | &
p (o] @ (O] S0-8&° Akeval gravel, pebblas and cobbles inferbadded wisitty sand, shghtly moss 4
] & T = 1
I | | B0-5F" M ARl gravals wisand fing-cosrsa, Egray, dry — -
. A NS FORT 0243
G“ﬁ_”? uﬂﬁmzfﬂh;"ushrﬁ'gl?ﬁ%ﬁaﬂ.':runrn?twm P T et TEMECMETER 85
T —GAS FORT 050 -60%"
- 1 7| 6575 Basalt. med gray, aphanitic, vesicusar dry dighlly moist R B8'to wet o % — - -
EEAE", frariured
T — 7
TE-EY Basalt med gray. aphanitie vesouar, wet Be———— TENEIOMETER 7'
I
LR34 S Siby claway, sand. red bm, vfdine, modst L__uTEHﬂDM‘El'EF\‘.H'
B4-27" Basalt red bim gFgy, apharitie, weaiculal molel (oaidzsd-fsoiurasT) i
== Jet e TENSIOMETER. 88°
B7-100" Basal, meo Qray. apnaniie waskeular dry ////
1001 ' /// 100- 100~ 100+
Carinued on page 2 Continesd on pags 2
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Brass Cap

sssenr 1o Drillgr:  Dynatec'S Tawater  Todays Date; 821/01

100

150

200

- INTEC {Perc Ponds Easting: __J4ITREI0ET
Facility { ) O —Senams Taor Geologist: _G. Oberhansley na
Well Type: Instrumentad Nurlhing:——ﬁ--u—“-ﬂlﬁiﬁ—“ i Water Level:
Wall & A L Hggg}ﬂ?gl Drill Method: Reverss Air Refary
i ongitude: 1125816 THET
ell Status _Active g @ e  prill Eluid- AT Water Level Date: M@ —=
Year Drilled2001 Latituge; __d233zesatez LI LK.
' Measuring Point snaprezpe  Water Level Access: n@
Total Depth 180 T86816 5217 Land Surface: 4052 21(88)60
Start Date_1/24/01 Easting: __ 442768 TN(AT) 2851 35(291M7
B0424 SH2T) _AUEd B RER
End Date _2/2/01 Morthing: _f2idiisadsn
; : 11258 15.1
Completion Depth: 160° Longltude: 1125815 150
| atityde: 2330 1
FEET FEET
Corlinesd frm prevous goge Caminued fm prenous page
100 y 100
| AHI-105" Basalt, med gray, AphAnES, vesicular, dry /;/‘
105-110° Bsall, A% alighly moiat AN BEREROLE
PR — 114-111 Basall &4 maist IJ:-—- e Rk A B
111-114' Basak fraclured, w:trnEE; filed fracturas, yaliow brn B
—114-115 Rukbls 20me, basat red bm, aphanitls vesicular wicaly-sity clay 3
—yilbw-brm, brm gigy, molst high plastitity CLICH W
7
I 1145-127"6" Basall, e groy, aphaniic, veslouar, w ooy, wel b ' T TR -
= 117" / a
sz ]n afﬁ?ﬂ?&%ﬂ%‘lﬂm&ﬁ Imterbed =itly, clapey, dand med-# brn, ow-mod 4 B
131413647 18t il plcs of Interbad Ada very IRt .
Molgurs 23 Dasalt ewabin o s S by e - LYSIMETER 123:11.53)
| 136'47-130'4" 2nel cone FO rRdOvER {//" {“-HH-‘-IEIED%BRELJE_ER 134
- BT st g e uiaion revbss o it SWsc sty BT~ GASFORT 1% i
. — 147143 dnel e i rem:relg;' : ﬂ___‘_ e mﬁ'ﬁqw% EENS0S
| 145147 St gorg fspaveres TH' 4" Vool ot 14° o AR SWSG  sag /ﬁ el l
e 11 34" BOREHOLE
150 - 147-163' Basat, med grey. ephsniic. vasioular it | TENSIOMETER 154 — 150
=== LT
| 153-155" Bagalt A/A fracbured 2one, clay lled frachures. i brn-yellow ben(CH) roiet | e GAS PORT 520" 164
155-160"* Basatt A slightly maist w7
LITHOLOGY
DII:I:I Basali
[T] oM sity gravets, gravei-sand-sit mdures
- [ o] =0 sty sana sanc-sit mistures =
3::-"& Fyﬂgﬂs—iﬂﬂirgﬂlrj E'tk"lt'“ﬂlpmi-'
Al SHiNdE, Shnd-eldy mktures
AS BLUILT LEGEND
[ cement arour
5 GRANULAR BENTONITE FLUG B
[] =ewmonITE SLURRY
BAND
[l A cawe
i [ET] ALLLWVAL GRAVEL FILL (CAVE) i
[ swcarcur
HETE® PO Inslrsment guide pps s nol shows
fer =amipe by s
2001 - 200

Natural Gamma Neutron
API-GR API-H

FEET

A-26

Gamma Gamma
CPS

100

150
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Brass Cap

c ) 1BETE. T |2
weLL nane: _|CPP-MON-S-196 Easting: 433l by, DynatocRoy Brown  Togays Date 1110101
Facility: JNTE[:_[F'arc Ponds) Northing: a7 R
Shallow Monitorin 25018 46T Geologist- = “OATANTES  Water Level:_
Wall Typa: g9 Longitude; L1258 18 45i25) .. :
Active A33324 EIIZT) Orill Mathod: REYErse Alr Rolary
Wall Status Latitude: 433304 30185 Alr Water Level Dats; "2
Year Drilleg: 2000 Measuring Point Oyl Fluid:
Total Depth B0’ Easting: 3".;*23; ) speganamee Water Lavel Accagy: N3
10/4/00 T oEmEnRaeiE Land Surfacs: Mﬂ_ﬂﬁ
Starl Date Morthing: _§39844.2583) AR ILARE
S B e Longiude: 1E2E 1L 4488 —
ompletion ; : 433324 6E [Z7)
; PRt Latitude: ._dmu.aa:m]_. LWELL CAP
FEET 2 ETICHUE UFEEF
0~
— “11 " SLURFACE ACREHOLE | .
4" PG 1120 CASING |
L ]
L]
0-64' GM Aluwdol gravely, sands, elts
» 1
25 - 25 -
L]
ERT Aftay [ - 565" |
- o sl | -
L]
Granular Bentonke Flug
&0 - Dey. 4B S0 50 r
| Top of Basalt 547 Soreened interval 535 - BAE* L
| B0 TOTAL DESTH =1 v}* BOREHOLE L
B0 TOTAL DEPTH |
AS BUILT LEGEND
N CEMENT GROUT
LITHOLOGY Firrd  sRasiuLen BenTONITE PLUG
D msear B ecnronTe
75+ L Toon : [ sanp 75
100 L 100

MNatural Gamma
APL-CR

Meutron
AP

Gamma Gamma
CFE

Caliper

IMCH

DF:EET uF_EEl'
25 z5h
50 [ 50~
5 75
100 E 100 E
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WELL name: /CPP-MON-V-197

Brass Cap

JEEE1BA2(27)
East’ng: A4 ITTD.0ET)

Faciity: INTEC (Perc Ponds)

Well Type: Interbed Monitoring

} BEOEES BA(T
M arthing:
1126815 00¢17)

Well Statys _Active

423304 25 (27)
Lmituda;m

Year Orilled; _ 2000

Total Depth  126'4"

Maasuring Point
JBGR1T 56(ZT)
Easting: _ 447807425

Start Date  _10/6/00

End Date  _10/9/00

15 10(2T)

Completion Dapth: 125,10

1
433324 2427

Longitude: _1125818.0885)

BEOEM 42157
Morthing: HSBWT.EE:

1125815
Lengitude: 1135819.00(03)

Criller: Dynatac'Roy Brown Todays Date: 11001

i B Obanhanslay
Gealogis Water Level:_ ™2

Crill Method: Beverse Air Rotary

i . na
Drill Fluid: " Water Level Date!

. na
A \Water Leval Accass:

Land Surface: 485 TSRS

445143029 MP
4554 03EE MP

. WELL CAP
FEET L atitude: L e
0 | Z STICHF ]
| o-56" AW Allwid grevels sands ard sils 11 7i" SURFACE BORA EROLE L
- ighty 4" PYC 1130 CASING
- - —
okt
- -
| - Sghtsy moar -
50 - N 50
|
=
|
= L
54-124' Basal, Rphaning mad gray ERT Asrey 0* - 125710
vesicular and massiva, dry o =108
- 10 12" BOREHOLE —_
100 100 I—
@106 thin Blerbed rusble 2000
moist |
Granulor Banlonie Pug
@118 5 wel & 120" rubble zone 11411171 |
! 124" 2M Interbed, sy sand, fins-med grain, soreaned ingareal 1200" 1o 12570
_i:.LlL Faql rowm, maols; i . 154" TOTAL DEPTH
L 129" TOTAL CEFTH ...
160 - 150 -
LITHOLOGY AS BUILT LEGEND
E | | CEMENT GROUT r
UL eazor GRANULAR BENTOMTE FLUG
L [T o 0 serrone L
LI = [ sanp
200 L 200

50

100

150

200

FEET

Matural Gamma

Meutron
AFA

Gamma Gamima
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Brass Cap

WELL NAME: ICPP-SCI-V-198 st Hg;ﬁ @Eﬂ Driller: Bynatec/s. Tawatar Todays Date; Br27I01
Facility. INTEC {Perc Ponds) At — s Ea77)
Northi Geologist: G. Oberhanslay! %Ihf . na
Well Type: Instrurmented orthing—FEtes Level:
Well StatyAdtive Longitude: 1" 25513 ?QEBE] Drill Mathod: Reverss Air Rotary s
Year Drillad 2001 Latiude;_ioozs o prill Fluig: A Water Level Date:
Total Depth 158 I o oo 27 Land Surface: 4% gg‘%ﬂ% Waler Level Access:™@ MNatural Gamma Neutron Gamma Gamma Caliper
Start Date_2/7/01 Canyg. “‘”—u—a—‘“ G 2051 SH(TINE API-GR AP cPs NG
826, 10027) 4455 27 (BAY P
Northing: _thsatesiiss
End Date _2/15/01 orihing: SRR
Completion Depth; 159 Longitude: 1 iafaans
433324 2517
Latitude: _sazagasyiasn
FEET AN FEET FEET FEET]
|—wELL cap 0 0 5 - it - o 1000 2000 0 15000 30000 0
U - |
W{, 0-3" SLMEM surface sod (loess) dayey sify sard It bro, dry f"’:"";”;{/f
! . et 345 PORT 4.8
b T o =——16" SURFAGE BUREHCHLE
5020 ausporre-t
i e T B il B
e
| | | ey |
| Gl
LT
T
L (] . e BAS POAT 1920 & = B
V
|| ® [ % 243 SM.GM iy sand i Bro-gray, vine-Doaras winlemsded /
grireels, maisl f/
ala |4 N L L
b la]e o = PRl
041" G Alluvinl grovals, cbbics £ pabbies imesions. guartzite. woloanic 2 ey
"5'| s |‘:‘L Interpecided w sands & sity sand, ory. ) 34-06' SM sity sand, f-med bm B 5 e
maois. 33 GA witlayhals e
]
BRICCE ] — GAS PORT 38-40° L - B
B i
| | 4144 BB medd gran v e sandy aif, dry o
ele [ S
b (2] % [ (] a9536" GM Aol gravel, cobbiss and pebbies. quartzie and voleanics, SR
50 ARG e A goot ot L QA3 PORTSO6T 50 50 50
il il L | TENSIDMETERSH
53%
—3AS PORT 55-56'

e 14 31" BOREROLE B B

£2%°.106' BosaH, medwm gray, sohaniic, vesioular, dry ——TENSIOMETER T0* - - -

Slightly moist & 89-81° h— WMOISTURE COMTENT SENSOR
1 MC-PI2-R-120) T

I+ == —GA3 PORT 7679

100 j¢#h

Continued an pagas 2

100+ 100 100}

Conlinued on page 2
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WELL MAME: ICPP-SCI-V-198 pg 2

Facility: INTEC (Perc Ponds)

Well Type: Instrumented
Well Status  Active

Year Drilled 2001

Brass Cap

FRATHE D437
Easting __4£718.0283

FRGEID 50457 |
Northin g t2802 33li3]

1136815 BRET|

Longitude: 1158187803

433904 25{97)
L afifude; 43332382

Measuring Paint

Drillgr; Dynatec/S. Tawater Todays Date: 6/21/01
Geologiet: S ODEMaNsiey o ior | evel: 14

Drrill Methad: Reverss Air Rotary
Drill Fluid: __AI

A58 40{29)BC

Water Level Access "

Water Level Date: M#

Total Depth 15 00704.83427) Land Surface: $1S259(0888 Matural Gamma Meutron Gamma Gamma Caliper
Start Date 2/7/01 Easting: TIRTED 4351 B{EHIP APIGR APIN cPs INCH
: SR9826, 1427 4535 27 03]MP
End Date _2/15/01 Marthing: 400803 0181 AE6.J7(BINE
2 RETT i 113581582027}
Completion Depth: Longitude: 1136812 9153
433324, 26457
Latitude: _43iap3auzs)
FEET FEET FEET ' 15060 20000 FEET
Conbinwed Thom previous poge Confimgad Thom previcus page a0 RO 120 oo 2000
A5 PVl PR at=
100 ] //y LA A= | t -
‘__1‘
Pl A,
Wt @105 FIRAL il ot g v RN B, NS, === TEMEICMETER 100
il L & i L L
%—T ENSIOMETER 113
T LYSIMETER (L-7) 110'
10%-122' Basak, reddish brn groy, aphamitic. wesiodar, frachured, maist-sed o Gk GAS PORT 115-118
T
i =—1  TEMSICMETER 127 - - i
| 122124 Basak med gray molst-wa Tractuma BT oiET NTENT SENSOR
128-128'8° SMVEC 18 cone —6° Bagall rubble coxled wiredom, sity, dapey, 2 é-ﬁﬂﬁ-'ﬁgn TEINE :
| sand mafe = Eﬁgﬁ il.:t:z:i
E ﬁ 12036 I COPE Tecovered =7 af A /7/, %
I -ATEE" Il COPe N Fectvedy =T =) 12" BOREHOLE
. L]
1388 14.0'4" 4nd com no remveny
B [ 1806142 Sth core recovered 3'6°EMEC sily day bm-yeliow b, med-onw u"f TEWSIOMETER 141 - = -
— R 88 core recoversct 20°2MSE AR y//‘//
A //
fy/-—n 14" BOREHOLE
150 - TATT-150° THh co e reaovedsd 270 vesioular Dssal whith comlinies o ol ~150 150 - 150 -
of feole. (3165156 fragiured 2one wi diy, molel
TEMSIGMETER 104°
o GAS POAT 154'87-155'8°
LITHOLOGY
([T easan
u]j GM Biky growals, gravei-send-dit miduras
= o] & ] 2 sty snd, sanc-sie mintures 2 2 B
sg}-m Bmyn;ard:r.ds:lm :lhmnlmfb.lresl
avey sands, samd-Eay mbures
AS BUILT LEGEND
] cEMenwT GROUT
L GRANULAR BEENTOMITE FLUG B E =
[ oewmomTE SLURRY
L] sano
[ FLL GavE
i ALLUMAL GRAVEL FILL [CAVE) i L i
[ =swcarous
HOTE" PUC instrumean guide pioe £ mot shown
o mim plithy drawing
200 - 200 200 |- 200 -




Facility: INTEC {Perc Pr:lund'la]
Wl Type: Shallow Monitoring

well Statys Active

Year Drilled: 2000

Total Depth 51.58"

Start Date 1011 7/00

Brass Cap

JEETH0. 21007 |
Easting: __ 442151 IR0

; HESS03 40017
Northing—& 1

1125845 24 [27)
Longitude; 1125818 20(23)
433321 GECIT]
Latitude: 433331 33485
Measuring Point

JEATE D227
Easting; _ 442750 B8

; REUSAZ TE
Northing: _bssa siasl

Driller; DynatecRay Brown  jogays Date: 110401

Geologist_S. Oberhansley A, Alison

Water Leval:

Oirill Method: Reverse Air Hotary
Orill Fluiet: A"

Water Leval Data: 13

sassoszune  WVater Level Access: _MH

Land Surface; 4352 FSIE5iB

4851.91(ZHMF
12501552 AR55A0(EEIME
End Date _10/1B/00 Vit astisaun
Completion Depth: . A4Z3321 BELT)
iy i ph: 51" Latitude: _azsspiamsz WELLCAS
FEE FEET
0 * STICKUP i}
- r 1 7% BURRAGCE BOREHOLE L
. 47 P 1120 CREING
L Sligh t L
. ightly micis
3
]
B l
S50 GM Alluvial praves =andd giis
- L 25 |-
Silighty molst
y
- L -
ERT Amay 0 - 51
— A jry —
Granular Bardonits Plug
407 12*421"°
o | B
. Sereonod imarual 46' - &1
50 . Top of Basak 50 50
217 TGTAL DEFTH £ TOTAL OEFTH |_
AS BUILT LEGEND
- [ cewenwT arouT -
GRANULAR BENTOMTE FLUG
B ccnronte
£ sa
LITHOLOGY
75 m Bpzalt 25
[1] em
100 L 100 L

Matural Gamma
API-GR

Meulron

Gamma Gamma

ﬂ':__EFr uF_EEI'
25 : N :
50 .
75 | s |
e E 100 E
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Braas Cap

WELL NayE. ICPP-MON-V-200 o ceenien
Facity: JNTEC (Parc Ponds) orthing 403 24163

First Interbead Manitoring

112E815.0227)

Dritier; DYnatecRoy Brown  Togays Date: 1110/01

G, Cbanhanskey
Gealoglst Water Level:

na

Well Type: : - 1126E1E.03{83
Typ Longitude: Ll — Dl Method: Reverse Alr Rotary
Well Status LatAude: 233350 9583, e Water Lavel Date: N8
Year Driled: _ 2000 Measuring Point s
Talal Dapth Easting: ﬂg%?ﬂ:%g ev— :mggiggﬂg Water Level Access:
StanDate _10/19/00 Northing: _state; susa A A e oI
End Crate "rﬂlef].’m Lonalude: ﬂg%}g'g@*%;} 4508 EHBERMP
Complation Dapth: 127 | ' 433321_;;311”.
= Latitude: e
FECT ZETICKUP FEET
0 '}
& A1 18" EURFACE BOREHUOLE .
- 4" PAIC 1130 CASIMG
"Wel eittings 1 T-20" slightly it
064 GM ANV Gravess, sands and st
5 1l L
50 + 50 |-
i I 54-125' Basah, aphaniiic. vesioiise
1 {miamive T0-23) ERT Ay o - 117
- 1012 BOREHDLE =
[04-08 Waathered basalt rubble zore. molst
100 100 -
=—=105-10% Weatherad Dagalt rbble zons
T1TT]wictay, moist
_ 2 P I
Boreanad mtanisl 122° 0 127
| 72m SMUSC Inforead, siky sloyey srd, mokst
E 1 TOTAL DEPTH 12877 TOTAL DEFTH .
150 -~ 150
- LITHOLOGY AS BUILT LEGEND L
@Iﬂ Basall [ 1 cewent srour
| ey GRANLLAR BENTONITE PLUS i
SMIZC Bl e=rvromie
] samp
200 L cznn-L

50

100

150

200

MNatural Gamma

Meutran Gamma Gamma Caliper
AP CFs IMCH

FEET

pe=

50 -

104
I_

150+

- 200
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Brass Cap

Easting: Mot surveyed

Dwnatecs. Tawater

G Jensen

2 : 01
Driller: Todays Date: 5/8/0
Faciite-  INTEC (Parc Ponds) Norlhing:
acility; — Geologist:_5. Obenhansley na
. Instrumented Monitoring  {angituge: Water Leval:
el Tiri: ; Reverse Air Rola
Abandonad o Dirill Method:; FEVarse Air Bolary
Well Status e e Water Leval Date:
Yaar Driled: _ 2001 Measuring Poinl Drill Fluiet
i Waler Level Acrass:
Total Depth 262" Basting | d Surface:
Start Date  _S/2I01 Morthing
End Date _S014/01 Longitude:
{FalLl
Completion Depth: 247'8 L afitude:
FEET
0 r 1]
lae—= 44 BAGE OF GRANLILAA BERTONITE T0 SEAL
B P | o200 aha Al al gravel i brn lime sion i : B
and l.vdmk:g' mﬁ: olbles eoarss pange b sl e ] <)
B . Dy @ 11 = T DT SN Mo | 45-“ L
Ei=
O e CawED N ALLLVILM
- -l b _{:._-[I -
F0-45 Aluvial gravels A% Inferseaded wisand GA, < E-g‘-:'“‘?:
i sandy {3031 A @A PARTED AND PULLED TO SURFACE B
al & [a[ #0560 ShyGM Alnnial sands and gravel o sty sand M
50 [BOss Si0Siky £and wi-aoarse, || B es). Sasaming e BURTAGE BOREHOLE AND - &0
: & lal more g_rmr'!l
- E@n-l.‘.- & G A IBrne0aed wIEN Sty sand an gray- -
£5.5-T0' Basalt, It gray. vesiodlarn dicytaxng E5E" | [
I~ :I] 74" Basal, med gray, aphandic, no vesiculabon B
I T S R T I
B{I-sa Sigsat. med gray, aphanitic, race visoulston nands
—-9:4 7" Bazad aphaniie vesiollaroams some aidaicn
100 |— Ll 1o T3 clay nubbde @83-84°, l‘lj'l waamarm IE’SE-’BT 100
— E:I"-‘l D{ ﬁ:%ﬂ& antic - =
xtiE g a'EaEE ,.f?gw ar, aaduwrgé
| ayey sit, mad gray ben, mokst o wat . |-
116114 ; Basak, kgroy, aphanilic. trace vesiculolion [T A BN E
T E-naun. dk rw-bm u nmno.tmmwa-immm
Mt none mclsd damp I|;|hrly waawfhierail
= 11?125 Basalt mad gray sEhanic, traoe vesioular, dry =
Eﬂ'ﬂﬂﬁ ||1ﬂ'ﬂﬂ'l| i gth
w v_uiimr By st o wet Gore from
- 208 dk 'nu:nnr.r basal anby L
128, 6-135 Baeoll, Med-1k Gray. YEEolIar, vary ory %] [
- 7] 135-158" Sasat -0k aphanttic_novsicularty ofner ERT Adriry Do sirosed L
tham a tracss in band s 0137 and 145" damp to dry & 11 3% BOREHOLE
180 ] = 150
1 Fi55 -1 Rubble ok red bom Gayey sl oa tainl
i (- aassﬂgt:%ﬁ'ﬁna'pﬁ%ﬁabﬁng b: ;:u AR RLLTL T i
Lo scularily decreasing widsphh :I CEMENT GROLT
- ] [B4175 Bassh, dgry. dehanite 0o vedldes dame [ sENTONTE SLURRY -
— GRANULAR SENTONITE FLUG
I~ 175180 Gasal ®araw, aphankic drino vesides except I~
3fFace & 115 e 140 ' [T sann
[E aiinnsl GRAVEL FILL (CAVE)
- == 100-101' Basak dr gray.vesicular coabed wieed b sify -
T Tt
§ | | 191-104" Clayey silt, red interbed, damg beoming
200 |- P g mwwﬁ:lapm = 200
B -189° Mad pray we=ioular basali
198-204" CL Ried clay inb=rbed wosik and rmounded basak LITHOLOGY
- pebEEE, 0NV 604 758 BAN0E, dAD -
|3‘°n:‘|]4-2u1 5 Basak rubls, vasicularwired sty oy, domg i
B34’ Mt gray masive basalt, d
- 2214-220° Med gray massive t:amall'-l'.Ilr damp EI:D GM -
AN
| 220-2 27 Binsslt med gray AETAntc, masshs moks [S3] ow
5 F2T-22% SRUSG Intarbed. rubbla sy deyey sand, red g [TT) = =
L [ B
ﬁfﬁg;ﬁﬁ; Llr'r&:l;r’.llt gray-aecl gray, sphaniic,
Sereenad Interval 242872479
250 - o — 250
——
L TOTAL DEFTH 282° L

3618 TOTAL

M 260-261% Basalt &% beoming dry
CEFTH
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= 150
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Brass cn'p
2T

. 1CPP-SCI-V-201A Easting: 4307 Sl :
WELL MAME: FEASTS, 2577 | Dreiller; DynateciG. Jensen Todays Date: 8/6/01
Facility: INTEC (Perc Ponds) Fanng; 1125812 57037 Goologist_G. Obenhansie
. — eologist_tz. LRENNansiey na
Wall Troe: Instrumented Monitoring | ongitude; 112521554063 3 g Water Leval;
ype AhvE 433315.80427) Orill Mathod: Feversa Ar Rotary
i - A433F15.54{85) S PEEEEE—
Wiel Stalus L Ol Fluia: A Water Level Date:
Year Driled: 2001 Measuring Point uig 2
L8327} ) na
d Eastin 442047 01163 AR DTN Water Level Access:
Total Depth 262 _9: “romsaann  Land Surface: —::?‘“' e
Start Date  _B/24/01 Morthing: .
1195812 5827 A%5E 0 EDMF
End Date  _6/29/01 Longituda: 11258157 53,
1 4 ' S1I315.87{27)
Complation Depth: 250 Latituds:
FEET 25" ETIGKUF
0r T 5 5o suter sl & anv —
= griavals meRd-Loass A STAINLESS STEEL LINER
ity deyrey sand ILorn, Dry 18 SUFRFACE BOREHOLUE AND
Il I | 2-20 GW AlVIBEprevets. Debbles and coobles of T e T CNEG
Eqama QUanzils and volranics, nu%:l and ntsrbecded || CABING TREAK 10
| . ING-COErse sands, kaoss, It bm-gray Oy L 3 f_;
fa
- 3] = :":'.': B SOH 80 PV CASING
= *| 2598 GM AR norease in fra gram sand @27 0ry [ ::-é':
fa) i
a1 iy gand. Lk ben moiat @3g- S
B 2 §:§E gﬁ E 5?';513 1 Ei: p-ehbﬁe?g'n mhbies of £ o
imeston= quaksis n 'mll:nnu maxed and |'|I|.-r- F k==
L heddad wifine-coarss sands, I|:|:|:l:E It :rn#ray. "'—;l} o
50 |- SM‘ 5° Sty aond, med G, most Very fine- meg o -~
2 A nd. It
r ?’%E‘.-%*meiﬁﬁéﬂ 35:- sand st bm-gray m S
= F — 12 H
r ]||_ ﬂl:l 61 E E-:mnll med pray, apharitic, fraclured,
vEgirular /ﬁ_— @ PYC CASING COLLAPSED
|- 1.5-08 5' SMiEC clay sand. it b, med plastic 7y |
Hme iy clay sand £ Dr-gray, oy
h-#0' Basall med-dk gray; aphaniic, vesicular, sightty
- izt
£0-85° Basak med-di gray, aphardtic, massive, dry
fractures and rmoist 8 04
0656 SMSC Siky clay sand, red bro, doy med plac
= i basalt nubble
100 - | 36-105 Basalt rea-gray. ussiulsr, dightly moist, ractred
|_105-100Basalf med gray, aphandio vesloular, dry
- 108-104" fraciured basa -moks wik bra ity sand
\0E-10 " brr iy g 10 34" ECREHOLE
109-117" Basalt med uph anitic massive,dry,
fractured @& 116 and
B 11J' 178 SCISN Ell‘l!rdﬁ" sBMdl, molst brn o e liow
13- ‘IE‘EE'Eaaanrnodqmu aphaniticwesleuizr sight mosst
- 122-123" 2038 Thin silly clayey sandy moist red bmbrn
123- 13:. Emn med gray, weslzular moigl, aphankic
i Y 11 < ST Ay 1247
136-148" Basalt med gray, aphanitic, massie, dry
150 148-148" B0 Siky sand, red bm, wfime-mec, shght moist
1 J48-150" Bagalt
] T50-154' 54 Silty serd, rad brm, koose Sight most intaroed AS BUILT LEGEND
15.4-155" Fraciured Eogalt med gray veeicular rubbie
SE-167 Basall med ray, aphanite vesisular, sk melst [ cement caout
- et g5 1 I E=nTONITE SLURRY
[777] GRANULAR BENTONITE PLUG
- 16T-190° Basslt med-drk gray; aphanilic, massive, dry m SAND
1t EED ALluwiaL GRAVEL FILL (CAVE)
|¢ @ |¢- 190-196 SM 5ty sand, red org-rad brm, viine-mad grain
:?nug mioist
a0 TR IB%E WISE smg ciayey sand, rad o, red om,
; nrm-m aray aphanioe,
LITHOLOGY
- bl & [° ll 23 i{‘fﬁr EEE sanﬂ r-aclbrn fing-med. loosa
sightty moiet, inter T-'HH Baaalt
204-210" Baszak, med&raydugm aphankle -
= esicalar, Big N 110 aw
210-220.5" Ba=ak med gray aphariio, maseks, dry [::] 2
- 229.5-231.0° BIISC 5" oy sand, rad rad brn
T LT %Ei el I g oY, :I:[] i
1 56i um:tqray mhanlhc wisolar " I
237-238' Intarhed by =ond, red B wiing-med, [ ]
= ] oo slight maist’ =
18250 Bosat, ok gray, aphontic, wasicular dry J Seraaned intereal 2442250
25” - P —|1 )
250-25%" Basall, 'r'e-:ldk 'y, aphanitic, vesicutar frachures [
L F 3¥ %%2 and 25 SJICI I'I'-:HE frachires f 2 '?55- ‘_/ﬁf’j TOTAL CEPTH 28
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WeLL hae. /CPP-MON-V-202

FEET

Easting: Drillar:_ D¥nateciRoy Brown  Togays Date: 110/01
. INTEC {Perc Ponds)
Fadility: : Inige s+ G. Obenhanslay
Well Type: ISt Interbed Monitoring " °""" o Water Level:
Well Stass Abandoned Longituda: Drill Method: Reverse Air Rotary
- . na
vear Drilied: 2000 Latitude: Dl Fhid: AT fianee Lavgl Diate: Natural Gamma Neutron G Gartirmi ol
! 131.25 API-CR APA cPaR CH
Total Depth __ 136" Completion Depth: "= Land Surface: Water Level Access: N8
Start Date  _10/24/00
End Date _10/25/00
FEEL o= o
0~ o
L [ 11 T EURFACE S0REHOLE | : -
™ e 47 P 1120 CASING
'm . 4% @M Aldal grevels, sands and siks — |- —
I >
= . — - =
I &
e ] T 4660 Basan e S0 50 -
| TR gﬂ#ﬁ'tamuﬂaﬁdfﬂ!. knga sighty molst
I Ul s5-132~ Bassn, aphanibe 19,172 I B B -
| @07 Frosures. moist
100 - o 100 - 100 |- 100 |-
| 8@8-107" Rupbie 20me
| U} 107-112 Basalt frachwred, dighily moisl
; Granuiar Bentanke Flug | B L
[ - @123 Fracures, sightly moia A e
1 128-132' Rubble zone, moist e Sereened interval 126°3° 13173 |
L L B L
F | 132 BM Interbed, sity sand, most-wet e Infetbed phag
. gl & 135 TOTAL DERTH 136 TOTAL OEFTH
150 150 - 150 |- 150 |
. LITHOLOGY AS BUILT LEGEND | " i
[T} masen [ 1 cemen srout
| [[T] em GRANULAR BENTONITE FLUG
[ [ %] sw B eevmonre B i -
| LI L] s |
| I~ I~ i~
200 L 200 L 200 L 200 L
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ICPP-MON-V-202A BLss By

WELL NAME: . zmgmg_ﬁrg; Driller D‘}'I‘lﬂiﬂﬁ"ﬁﬁ}l’ Brown -ﬁﬂdmﬂﬁﬁ' 1140m1
Fadity. _Perc Ponds Easting.basiiilil I~
R L thing. B J6Ea) Geologist_G. Ubenhansiay . na
. First Interbed Monitoring Morthing: Water Level:
Well Typa: 1125618 13037 Raverse Alr Rotar
Active Longituda: 1125&22.12EEE Dirill Mathod: Feverse ArRolary
YigllSltaius A3 BETeET Ar Water Level Date; ™ M :
Year Drilleg: 2000 Latitude: 433318 15433 ol Fluid: MNatural Gamma eLtron Gamma Gamma Caliper
aar Drilled; API-GR AFI-M cP3 INCH
Total Depth __ 123'9" VRiArg von Water Level Access: _"2
soo- 44D4RT BA[E3 4550.84(291BC
Start Date  _10/27/00 Easting: W‘— Land Suﬂam:%
Morthing: _689325 77 @3} ;
End Data 10/30/00 q TS (AT 48T FREANE
Cemplation Depth: 122'6" Longitude: nz-a:zawfn:li
i ——— 4331851627} WELL X
Latifude; 233019 18@3 3 STICKUP FEET FEET e
0. 0 0 0
1 t 11 & SURFACE BOREHDLE | i B
- 4" FPYC 1120 CAENG
‘Well ouitings -15* slightsy moust
o " N L. L
046 GM  Aluvial gravals, seRds And siks
|
= = & E i
T 4860 Basall, aphanitc, vesicular
50 |- AN : Qﬁi"Frﬁn':ur'e& ﬁ'ﬂ’“'?mm - -5 - > : 80 : 0 . : g L : 80|
I~ [N 7 ED-52" IMErned Tre-med Qrained s, mos B 2 B
L &82-123 Basol, aphaniie vesoilar (masaie
L 20-87, 102-105, 116-120 B " -
——— CRT Amay I - 1228
| 7T Fractaras, slighty most )
I~ L= [T -82° Wealhered basai ruBble 2one, molst 10 OREHCILE B i I~
.-I
100 |- T 50102 Wi athara Dagar rSnlE o mals 100 - 100 - 100 |-
: -1'66-;'736 Viealtred basall 1ubble 200,
- | Sy - ranular Bantonids Plug i i I
105113
TET SIS IntErhen, 2500, SITY med DI, Wer Bomaned marml 1178 o 1128°
2397 TGTAL CEPTH
- 173% TOTAL OEFTH - = -
180 - 150 150 1+ 180+
| LITHOLOGY AS BUILT LEGEND | N i
L] sasat [] cemewt arouT
11 ] =enTONITE SLURRY
& | GRAMULAR BENTOMITE PLUG & E e
1] 77
[CTE] s s (.
200 L 200 L 200 L 200 L
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WELL NamE: CPP-MON-5-203

Facility Perc Ponds

Well Type: Alluvium Monitoring

Well Status  Active

Year Driled: 2000

Total Depth 54

Start Date  _10031/00

End Date  _1Q/31/00

Completion Depth; _52'

Brass Cap

na

na

Eﬂsung:m Drillar: Dynatec/Roy Brown  Todays Date: 1218400

Nﬂﬂhlﬂﬂ;—m— Geologist_ @ Oberhanslay kel el il

Lan gitude:_ilgﬁﬁifﬁf J| Cirill Mgmﬂd;-ﬁﬂu‘ﬂfﬂ-ﬂ‘ Air Hotary ‘

Latitede; 433318 4285 Drill Fiuid:_AIr ‘Watar Laval Data:
Mnmﬁnzugzgﬂtw] Walter Leval Accass:

Easting: _ 54242480085 4959 DR(2HEC

Land Surlace: 4354.55(R5BC

e
Morthing: aeaasu.-:@[u:ﬁ 4803 S ZDIMP

1125818 72(2T) 4957 03183 MP
Longiude: 1125822 T

333010.76(27 CLL Ca®
FEET Latitude: 3
[ -
B 7 SURFACE BOREHOLE
- 4" PG 4 121 CASING
B -
i -
diL o 952 GM Aluvialgrivels sonds, sitts
ERT Amay 0" - 52
= -
ars
.
Sranulor Benlonids Plug
TRy
o 4245 Cutings gkt mols
il i
50 = » =1 Scmmensd inferval ATSHT
‘.Il 52 Baealt .-l:.:uueﬁ??- | a2
3 BT CEPTH Bd'TOTAL DERTH
L AS BUILT LEGEND
GEMENT GROLT
(774 GRANULAR BENTONITE FPLUG
B B cewtomte
sa80
5 -
LITHOLOGY
C | s
[T ow
100 L

25

&0

T2

100

Matural Gamma
ARG

FEET

Meutron
AP-M

Gamma Gamma

Caliper
IHEH

&0

100 &
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WELL NAME. ICPP-SCI-v-204

Facility: INTEC (Perc Ponds)

Well Type: Instrumanted

Well Statughctive

Year Drilled 2001

Total Depth 1754"

Start Date_4/02/00

End Date _4/11/00

Completion Depth: 174'3"

Brass Cap

430855

Nn:lrlhing' R8T
11260840, 1 2427}

Easting: ‘Egigggﬁg;]ﬂ Driller: Pynaled/s. Tawatar'rudays Date: 514/01
K]

Geologist: G Oberhansley ok
Longitude: 1125022.11(33) Water Level:

Latitude: 4313128883 ; . AIr Water Level Date: N8
Drill Fluig; 27

Measuring Point 4050.9T(29BC
a8 00T Land Surfape; 42528818085 Watar Level Access. 12

Easting: _ d+2462 8083 4053, 03(28MP

308 82027 4955, 52 BRIMP

24
Morthing: _E8937E 7218)
: 1125818.13427)
Longitude: 1120822 1283

433320 011(27)
Lat@ude:

A"BTICKUP
+——\WELL CAF FEET

0 1 0-5 SIS Surtace soll loesa), clayey sify sand, Ight om. mixed e
/ wialkilal graves e GAS PORT £-5
= @4—' &* BLURFACE BOREHOLE
R L
- 5-20° GM Alluvial gravels, imesione pebbies & cobles, quartzie and - ; -'.I', GAE PORT 810 -
.
woleanies wisand and aift, light bra-gray, viine-ooarse grain, Ory faf’,fj;f
7
1 e
L - e —— EAS PORT 18200 -
- W/
& _
Pl | 2040 Ave sightty maist %
=
& i 4 g B
Pa &a
Lai o
. e e
LB a2
- na ﬂﬁ
o 4043 GMISM Avial grovels AA wislighity e O |
ol R I clayeyeands, Eibrn, maiet (increnss sand) i) =
oo }—aas ForT 243
345" 2M Siky sard It o gray sine-coarss grained skghty maist O
&l 4 |& with alkevisl gravels o TEMSIOMETER 45
o
L b -
5':' 45" 68 Basalt medum gray aphanitic, vesicular, dry f/ S‘D
; ﬁ -—— 12" BOREHOLE
| — TENMOMETER §5°
P =, L
TP | 065 5w interned, siity sana, mecium bro-red e veay fine b med graim.moist s
=10 [=] ] F——TENGICMETER 6%
————A% PORT B4-85"
Lai 6575 Basak, medium gray aphanllic, vesleular :.{/ L
TH 44 Bexak, medium - drk groy aphanitic, vesioular, most-froctures %
B - E-HZ' Basak, crik b gray. sphanitic vesoar, most frachres % I
A2-0% Basak recigray. aphanitic, vescutar. sightly molst, solt - '/’-"}/;
B | GAS PORT a7-20°
l— 80.01" SM/SC Siby doyey sand, bm-red bm, winamediurm . = .
- | oroir, maket ruhmt:m'rigttulaallmmes & bottom of interbed ? TENSOMETER 80 I
B1-100° Bagalt, rmedium gray, aghanitia, veelcular sightiy moiat %
=
100[ i 100~
Eortinusd cn paga 2 Conlirues on page 2
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Brass Cap

WELL NAME TP IANINPAR, AR Driller: Dynatecs Tawater Todays Date: 514/01
iity- INTEC (Perc Ponds) 3 REIFE 5 ;
Facility e Norihin Geologist: G- Oberhansley . | ouep: Na
Well Type: NSirumen 1125810, 12027 : .
e Longitude; 1125822 11(83) Drill Methaoclfeverse Air Rotary
Wall Statudhctive 43290 01T ) Water Lavel Date: n@
I Latitude: 43131088080 Dyl Fluid; _AF '
i Dl'l"E‘d.zU Measuring Point I AT Z0BG
4 29 .na .
Total Depth 1754" 204516 50(17 Land Surface: 45 ssimec.  water Level Access: N8 MNatural Gamma Neutron Gamma Gamma Caliper
Easling, _ #41480.65(03 4053 D30 WP AFI-GR AFI-H [als INCH
Start Date 4/02/00 E08930.82(77) AVEEAZEBAIE
Morthing: _8sars7aey)
End Dalg 4/11/00 - TAZEE0 13027
Completion Depth: 174'3" Longitude: 112z i2lns)
FERSEA T
Latituda:
FEET FEET FEET FEET
Contimusd frorm previcus page Conlinued Trom previous page 1
100 H10-103 Basalt medium arey, aphaniic vesoalar, dry = 00 100 - 100~
— 103 'I(ad Baaaﬂ rau:m ray, anhanliic vash:x.lar frachared, rublbde in slity e TENSICMETER 103°
—jayed 5a -midILFn grain mols-we rf/
/ e——17" BOREHOLE
| 105115 Basst @105 AW vary Ils tutings. racturas & 109 Mo raturns ki | |
Basal, red brm groy, aphanitic, vesioalar, wek
115-120" Biass redad=h D gray, aphaniic | vesicular, molst /,2
= 5 Bl GA FOAT 120921 B = o
120-125" Basak mediurm bm gray, radclish gray aphanitic, vesicular, molst. Clay filled .
racturas, yelkiw bm, medium high plastcty, wat @122
125-127" Mo rebume- plugged interchasge — T
, uﬁ— B ER 157
T L A27-130" Basal, madm Drown gray. aphaniic vesicular malst -—t————— IYSIMETER [L75) 129
Lt - L B L =
130-136° Bosalt madium groy, aphantic, vesicular, moes, wsity sond (Ski) B0%(ght 7
broan, wet A3 4-132". Same A5 from 134-138°
136-140" Basalt medium oray, aphanitle, vesicilar, /
siightly Mokt
i i ightly ma A | l i
140-14T" Basalt medlum gray, aphankic masshe, dry fraciures & 140 : l——'———-ma PORT 143-144"
147-150' Dlasat mesium-derk gray, aphanitic vesleulsr, mixed wiialty sand, ight — ,
150 - AR tlar'?un!ﬂ hr.ﬂfractl.l?eruw aphanitic vesleular, mixed wirsity sand, light C )1:"/ TEMEIOMETER 148 150
B (LI EEt e fil — — - |
T ool 1'%'.3‘?@53"&33 oy e wiys |y b st el iy  MOSTURE CONTENT SENECR 150 130
15 1-153 Incre anecl iy sand Ight brn w/ basak custings greding o red bin silty =t Qs sl L
bfa el @ 152 5M me wery lne mad araln-oosrss
153-15511" 18 core, recoversd 39" Top B° sl aard, bri-red bim loose orain o= R T SEMBAR
NERE ;ﬂ.':ll'llgtlgz%lg'ﬂ oran botiom "1 silly clay sand . medium plasticly drk red bri, ##EEE%“?Q'E&EDE;EEF{N4E? =
- 16511160 2nd eor, Top J2" sty aiay e0nd SAVEC red bin moderts ploatiely i ) - - -
tlé (afl | meistpotnm 2 sty sano, ¢ bm molst BM, rcoversd T4 e
= 180-162%" - 3nd core recovered 16 1/2%, Interbed. sity sand M, lighl brown
'I&u}iatmﬂ'. Baagall med gray, aphanitic veshcuar
L —] TENSIOMETER 488"
. UL 46373176 Basalt mad-dark gray achanitic, vesiculsr, slightly moist P F e T 177" BOREHOLE L L =
| 175" Ragal mod-dork gray sphanilic, veaieukar, alightl most-gry
= LITHOLOGY = - =
AS BUILT LEGEND
L] 2asat
[T] oM Sity aravels, gravskend st mixtees L] cewent srouT
T 1] e o s e (7] SRANULAR BENTOMITE PLUG
] ' BEMTONITE SLURRY
= 5 A BMISC Sy Sanas. sand sifl mbnures B - B
Clayey sands, sand-clay mistires [S] samo
3] FiLLicave;
E—T aiuwiaL Gravel FILL iGavE)
BILIGH FLOUR
2001 MOTE® P Iralrimond uide pps & nalzhown - 200 200 - 200 -
bo sinpity drawing
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WELL NAME: ICPP-SCI-V-205

Facility- INTEC (Perc Ponds)

Well Type: Instrumsanted
Well Statughclive

. Oynatac/S. Tawat
206768 25127 . Dynatac/S. Tawater
Easting: 442731 3 Driller: Uynatadis. lawal

Ncrrthlng 339501 B 3
Longituds: 12sais 7165 _Drill MethadReverse Air Rotary

Latitude;_ssssor saizl__ Dwrill Fluid: A"

Todays Date; 8/25/01

Gadﬂg|5t G. Oberhansleyl A, w.:iner Level: M

Water Level Date: M

Yaar Drilled 2001
180'E" Measuring Point amposznec  \Water Level Access;na MNatural Gamma Meutron G (& Cali
il Tty Lan sutecs: SESTHSC A i B LA
Eastin £ 4852 TO[20)MP z
Start Date 2/28/01 4 BE0529 THITY 4056 12[BHIME
End Date _3/8/01 Mortking: _8mpso0sana
': ti D th 152-6!!' 112515 T 20T
omplstion Depth: Longitude: 11266137 2065
43332 24T}
Latitude:
FEET l—f‘“ﬁ:g{‘m FEET FEET FEET
0 0 0 WK AN ] 1004 2000 100 20000 0
dl o e -6 SCAM Surfaos aod (loess) damey, sty sand, Lo, oy W/f{"{"
i —GAS PORT 45
P F A 7| +—"5" BURFAGE BOREHOLE
— l-—--—-— e GAS PORT 2-10' - B B
. 7
- G Al gravels Febbles and cxbbles af Imesions, quartzie, andd wicsnies,
i I'H}f' brn-gray. Yf-coarss grain, dry j
Fd
LT T Fr e GAS PORT 19-20° | | L
7/
blole | &
|- =} n e -
blal e | &l 25-41" ARuvial graveds, padblas and cobbias of Imasions, Jquanzis, and wolssnics
wi' sy sand, it bri o gray ving-toarse dry
a
)
A G ]- GAB PORT 340" L - [
y 4998 SMIEC Silty sayey eond, I-med ber, Interbedded w)alluvial pravs e GM /'/,/,/,/ A
Felat s
7 AT
af & [& % i
| 465770 SM Siity sand, i bm-gray vine-ooerss., dry. intarbedded wisikavial pT-'J—u——G.-.s PORT 4848
RO el [af | & T ] —TensioMETER 54 50 50 50
e
T L .
52'%°-56" Basall med gray. aphanitic, vesicular - - TERNUMETER &
-f.| ) |r. E_ﬂﬁi M Interbed, sty sand, rad Bm, wine-msd glunu moist Interbecded  T% 'M‘:—TEWGME‘E% a1
bhles §f 57 and increase sily ciay o 58" slighily moi e
B L—— 1  TENSIOMETER & g "
[Fe——1——aas PoRT 5257
50-4" BasAt mesum Jray, Aphanfie, vesicular, dry /
/*—‘ﬂ 34° BORESOLE
* GAS FORT B2-93
T5-85" Basat molst, fraciured, red b, cxddizedrubble zone, maist £
T TEMSIOMETER 3¢6'
44-100° Basalt medium gray, aphaniic, vestasar, dry W
Toar % 100- 100 100.-
Cominued on page 2 Continued on pags 2
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WELL NAME: !CPP-SCI-V-205 pg 2

Facility INTEC (Perc Ponds)
Well Type: Instrumented

Well Statug _ Active

Brass Cap

Easting__sareisany  Driller; DynatecS Tawater  Todays Date: 525101

688524 38T Al
Northin %ﬂ_ Geologist: . Oberhansley .\ . na
Drill Method:Reverse Air Rotary

Longitude: 112591931521.
43332127127

Water Level Date: 12

: Latitude: 433520 9468 [y id: A
Year Drillag 2001 Measuring Paint PER IR, GG DEEDBD
4 £0) -na )
Total Depth 1626" _ B it 45127 Land Surface: 22sissignsc. Water Level Access: Natural Gamma MNeutron Gamma Gamma Caliper
Easting, _ 442720 8HE3 A5 TOEOMP AP-GR AFI-H cPs IMCH
Start Date_2/28/01 B BHUE 72T 4856 15[EHIME
orthing: _8ssooszesl
End Date _3/8:01 e 2551;?2r,2?1
[ : 162°8" Longitude: 11258157 2i6s
Completion Depth; 162'6" s
Latitude:
FEET FEET FEET
Cortinued from previcy s pags Continued fom Erevious page o 2000 1000 000 10000 20000 g
,1 Gﬂ AN AT F w
)f LE ot L R"A" 1
100-105" Basalt red gray, aphanitic. vesicular, slightty malst :@u MOIETURE CONTENT SENS0R
= I (WGC-001-B-130) 1058
| 195-107" Basall, medium gray aphanitic vesicuar —— TENSICMETER 105"
B GAS PORT 107°8%.108'8"
107115 Boaalt medivm-dk gray, apharitie, vesioilar mol, facdures chiy s B -
[Tyl Bn Jrulble Jl.:i-ne ey, &p & i I":"F' XX/
1=+ LYSIMETER (L-27) 115
115-117" Basal madium gray, aphanitic vesleular, sighily moist V/
117-124' Basalt med-dk gray, sphanilic, vesicular, fractures clay Filled é = -
K wellow b, mojet | i EAS PORT 124422
i s
—-Iirggrgsg felasun aphankic ok gray & bik, sightly malst 124 T S
§/’ 124-120" 1=t core racowered 2° of red brn siby clay sand SC/EM ond besak .
rubhla e TEHSOMETER 125"
! AP Eenabk
;13.1551&3 2nd care recoversd 0" of inferbed, red Ben-brn iy, clayey sand &"—E'-:-?éﬂ-ug-a-w iy B B
= G S W “TENBIOMETER 1322
133-138°6" 3rd cora recovered 97 of interbad red ben-bm, iy, dayey, sand et 12" BOREHOLE
SIS, shghty molt Al
A—. - 1139;3 m’ggrﬁﬁu:ﬂmrgbﬁf Bi{gﬁ r\gnrg\rﬂl'tg:dq ?’I{'JEBCLIIM ha:rlﬁa o B I
fﬁl]llr-l 140¢10*- 945" Bamalt rubble, red brn-brr
P2 A 54T SMeaC sty clapey sand inte ibed molst . TENSICRMETER 148
147 -150" Basalt med-drk gray. sphanitic, vasioular, molst
150 - m./, -150 150 150
150-180° Sasai, medium gray, aphaniic, vesicusr, sightly mois
le——110 172" BOREHOLE
[ TB0-1826" Basalt A, fraciured rubbde zone wihin sity clavey sand interbed - I
L bem siiahitly Maisi160-163". Hasah, radium, Gréy. Soranie, sesicular 1H1162'6"
*WOTE- Prasent kcalion of Inetiamants
not Intandad lcstion
LITHOLOGY
HLIH Basar AS BUILT LEGEND
[T @ sitty gravets, grovel-sand-sik mixhras [] cesent crout
] S0 Sity sand. sand-5I mixhures GRANULAR EENTONITE PLUS B |
SMPSC 3y sands, sand sl misures! (77 2AND/EENTONITE
Clayey sards, =and-day mixlures
BAND
FILL (CAVEI
[E aimial crRavEL FILL jcavE) i |
[ swcarous
HOTE" pUC lmtfumarl ke GG B Pk ahown
A0 SR e
200 - 200 200 - 200
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Brass Cap

WELL NAME: ICPP-SCI-V-207 i ﬂggﬁ?[gg Driller: Dynatec'S. Tawater Tﬁdayﬁ Date: 6126701
[reTa. asling, 4872102085
Facility INTEC {Perc Ponds) O — s st G. Oberhansley! A, Allison
i Geadlogist: 4. Uberhansiey, na
Well wpe.[nstmmentad Morthing:—tEe/0d 6283 gist: Sier Leval:
e ) 1123815 62T i -Reverse Alr Rota
Well Statudictive Longitude; 1155818 61183, Drill Methagd Reverse Alr Rotary na
_ 433313 3002T) Drill Fluid: _Ar Water Lavel Dale:
Yaar Drillad 2001 Latitude; __ 435313 06(83) ri (¥
! Measuring Point 4950 07 (2916G coass: N2 :
Total Depth 150 gﬁ%g e L and Surlace: o0 Saana Waler Level Access"® Natura;p?;mma Ne:g'rﬁn Ganmgp Eianm Calhg?r
Easting: I720.q8.84) 4952 RB{ZUHIMF
Start Date 4/17/01 LBETIE.02(27) 4056 17 (B5] MF
End Date _4/24/01 Northing: _satraz saies S L
. . 1125815, 82{27
Complatlon Depth: 150 Longitude: 11355*15*_51'33:5
i 43F313.39027)
[
FEET 7 STICHUF
WELL CAP IDFEET FEET 0o ZO 40 B0 BO 100 o Tooo 2000 3000 o 20000 ADOOC UFEET
0r W/}&Eﬁﬂ;ﬁmnm sall (65) slity, ey, SHnd. 1 Bm mived wi sl s %
¥ s b | AS FORT 45
| 3-13' Ob Allwvical gravels, pebbiles and cobbles-of lmestone, qualzite and T e o6 BURFAGE BOREHOLE
velzanics mocid with fine grainad Gty sond, viina -coarss grain, gray o k2 a0, =
2 Kbn;dry Mo el Gas PORT 841 L L 5
Sl
. | s
i’ =
119, S & 5
Aol 1220 e Aldal pravels A Inerease i ity sand It b dry |20 2 4
480 38 2 e e —— A2 FORT 18-20 " B i
Lol o | ]f 20-25" imm asiat gravel wath ity sand, s dry 7
| 1. ' : 25-16' GMMEW Alluvial gravels, pabbeals anc oobbles of imesione, quantzie arnd | = i
145 || wekanice mixea with elty sand, medium geay 1o & b, viine o coaree grain, dry /
] 35-07' GW/BWIBC ABUIA| gravals AU mikesd wiih sitty daysy sand, dry i é
Lol éé?%-é';
T 4] | aras oMrsw alvial gravets s mied w sty sand AR, ffggﬁ‘j“g E B H
1 AT,
- QDA
- =R e
45597 GMIEW AIUVIGHGravsds ATA INtarbedded WISHy Sand, It-med bm, malst D g
SR
sol Ghsbl ad | oA PORT 4360 50 - 50 501
[ 5054 BMASC Siky, deyey. sand, red brn, dry TEMEIOMETER 52
s
i B ———1 A% PORT 5455
5468 Basalt med grav. apharnitic, vasioulardry ll. = o
G8-460' SM mished sity sand viina-med. loosa, grey-It b, moist @ 0 sity ¥ TENZILUMETER &2'
o] d | & zand urned 1o rad Brn, moit -/Z//
]
blale |& 7 F_TENS OMETER &7
% le—14 204" SURFACE DOREHOLE
| 69-82° Bagalt meciurn, gray, aphandie vesela, dry
| B2-85° Basall, redbm cxidized fractured-nubble 2ane-moist vesicular
7] B5-07" Basak redgray-oray aphanilic vesicular %
T &7-0%' Bosalt med nanitic slighly malst fracture A3 e ——GAS PORT 8240 - - =
| &7-0% Dewolt med gray, aphanihc veshkuar, meist fracure @8 i :
1w clay infilling. From 8% o 84' dry. Frachursd from 94-52° shghily mosst —TEMEOMETERAS
33-08" Mok 7/
I 9E-101" Basalt medium-dk aray aphanile vaslcilar, oay lsd fraciures ,f‘f%
100+ tow-bm CL - 1005 100 100
Continugd o page 2 Conainued on page 2
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Facility: INTEC {Perc Ponds)

Brass Cap
CORTHE B3(FT)
Easting: __442721.02{33)
T

Driller: Dynatec'S. Tawater Todays Date; 8/25/01

0557 imp G, Oberhansley :
Well Type: Instrumented Northing_taista i Oeologist 2SR5 yaper | gyel; 1
' : nzssseaan  Drill MethogReversa Air Ratary
Well Status_Aclive Longitude; 112681861838 1+25.u-|u (8 =
Year Drilled2001 Lalltude: __ 950t teje) e
-na
Total Depth 1826" masunnga gg‘mrm Land Sufa L8 7 B Water Level Access: Matural Gamma Meutron Gamma Gamma
: nd Surface; $953.58EEIRE AFI-GR AL cPs
Start Date 2/28/01 Easting: 442?29“%32' 2882 RAIAIME
T 4056 17(8E)MP
End Dale &/ Marthing: e.an?nzﬁ T Bl e
i - 162'6" ST
Cﬂmﬁ&t'm Dapﬂ"' S— Longitudea: +2:|u1s &1(83]
Latitud 4353313 30[FT)
ude;
FEET FEET FEET FEET
Conlinued frarm prevlaus page Canorued fram preavius poge o Z0O AaAD B0 80 100 o 1000 2000 3000 ID 20000 SO0
100 = % 100 166 100
101-105" Basalt medium di gray aghaniiic. veslcuar, moksl, less mobstdi 101 //
105-110" Baealt mecham gray, aphanite, vesicular, drye
118115 Bosalt A4 ighify moist
: 7
i &;ﬁ%ﬁ#ﬁk&l&qmﬂg;?&g%n% ill:-_:n wesicuiar, maist, day filed fradures §116-120 !-0—1-—1 GAB PORT 118-119° B L |
 — TENSI OMETER 121
/"/
[—124-125" Basall, reckdigh gray-re bin trictured rbl e 2one, cay flled, wel /////ﬁ
| 125-127" Basall fed gray-red b vesicular, wel day filed fractufes, Diyeiow CLACH ot GAS PORT 126-137°
127-132 Basal gray b  sphanitie, vesicuar, mofst 127-120. ¢ st le— —  TENSICMETER 123
. RO IS AT o ot 122, o o K : I . s
17 17N Tnierbed, red brn =ity 2and, ooss, vlire-med, moist a2 W M OISTURE CﬂNTENT SCMESOR
132-136° 50 181 £0R8 10 FeNLmE CUREKe of oora harme, sity ooy T yelbwirn, molst med- I (Wi G05. 5.470) 134
ala L all nian siasticry GLGH H“"‘--h.TENE-I{}METEH 134
ole 130-139°07 2nd come N returns, kxan ooated wi AlA merbed = t_ s 1 BmHEHDﬂ:I:ETE HT SENSOR
- 43087-14-76" 3ndd corg recoverad 1107 basak, med gray. spheniiic. vesicuiar, A0 -~ [""-"3-024- S-170) 139 L |
|_traciured dry o] T—TENSIGMETER 135
2 GAE PORT 142-147°
141'657-150 Basalt, mosdiam-drk gray, apnalrtic, weskinn dry y TENSICMETER 145°
/ e 10 50" BOREHOLE
150 - 2 -150 150 - 150
*MOTE- Present bcalicn of inalrumanls
not Intendad iooaton |
LITHOLOGY
EHLEH st AS BUILT LEGEND
[T o sty aravsis, gravel-zand-=iit moturss CEMENT GROUT
L & ] 2w ity sanc. sand-sit mixtures [777] GRANULAR BENTONITE PLUG L B -
SMIEC SII'I_\' gand=s, sand 8iL mixiures E 3 ; i SAMD AND ALLUMAL FILL
C'H‘l‘ﬂ'r' SEME, sand -clay mutures SAND
I chiisn sy grmeels gravel-sand-sik
Folxures wi wall graded '.:w.reiy Eand FILL {CanE)
i [E aLnsaL GRAVEL FILL {CAVE) | B I
[] =swcarour
NOTE" FWC Instriment guids ppe & not S o
o 5 Mty draveng
2001 — 200 200 | ~ 200




Brass Cap
2RREHITTIET)

Ensling: 4428155483
V=208 (W T
WELL NAVE: 'E;Z‘MON v-208 (W) Northing:_Bisssdsias] Drilier: Dynatec/S. Tawaler  Todays Date: 2/6/01
G 5 3
Facﬂly. 3 T 2ABZTT £6(2T) . @ Obenhans .
Wall Typa: _INStrumented Moniforing Lenatude: —E—i—l;iﬁjﬂfmﬁa Goologist 2 Z0AMANTEY  yotor Lever 14
pe: - Latltude: 4333404608 Dirill Mathod: Beverse Air Rotary
Well Status _Active’Developed B s Wator Lovel Date: 17901
- 2001 T Drill Fluig: 2T ’
Yezr Drilled: e e 4344 2T20IEC i
Total Depth 127" ﬁﬂ?g- e ﬂ:ﬂm; Land smoe:.::;_ggggza Water Level Access: 4 PV Casing
Start Date  _1/5/01 it v 4950 5IFEMP
-9 mmg{ns;
End Date  _1/B/01 t:::k:u“& Qsm.?nm:
: ; B _ALIMA4TEY
Completion Depth:113"10" Pt
FeRl ¥ STICHIP FEET
0
| 1 12 " SURFAGE BOREHGLE |
» 030G Auvisl gravels ard sity sands bkt s
L ’ B
i ol o L] 29T EM Sty sanas
339 OM A ial gravels and sity sands
- i 5
e
| Fi-58' Basalt, medium gray aphanitie wescular
60 dol [N feochare 2one @ 417 rubbie df 56° 50 -
L e TR0 5N sty sand, moist € A BEREALE B
.v"f EJ-ET BMVEC red b s'lrgé clayey sang. moist,
_Erﬂlﬂl ol duy inoreseing 41 837
L. E;EJE?BBH‘. red onown-medium gray aphanfic L
Fraclured T ERT Armay O 1%
— 16-77 Bal fracturad, vesicular
~ B
T7-119" Basall. red broan-madlum gray apheEnitic:
vesieular, ractured @ 04,25, and &
100 100 |r
Granuar Bentorite Plig
L ] 108 {0 I
'I'IE-T?‘:'I‘;EI'I'I:'S? SIIHI:[NBHI'IIJ. red broeam, fine-med zli":-km Filereal TR0 TR
L — e J | |
T = e
AS BUILT LEGEND
L LITHOLOGY [ cement omour B
(LI mssan I ecwTonmE
150 L [T om [ GRAMULAR SENTONITE FLUG 150l
P2 swsc [ semp
e oL
200 L 200-L-

Matural Gamma
API-GR

Meautron

AF1N

Gamma Gamma

il 0
- =
50 |- 50\
100 |- 100 [
- -
= -
180 |- 150
200 L 200 L
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Brass Cap
TRRE45 31(27)

WELL HNAME: ICPP-SCI-V-209 Easting: #:ag’r S0
Facany: _INTEC (Perc Ponds) Northing:—tHE81
Well Type: _nStrumented Monitoring | ongitude: 17282216782

Well Status _Active
Year Drilled; _ 2001
Total Depth 262"
Start Date  _5/16/01

End Date
Complation Depth: 2497
FEET

q

1]

100

150

200

250

Latitydie: __433315.38(03)

ZREE4Y.E0(27)
Easting: _ 423496 THET

523701

Longitude: 1 *;5&21 [ EE‘;

433315 79127)
Latitude:

|

3 -G, Jensen/Grank Hight
%d 74 ﬂ: Driller

11288712 DT Gaologist G. Obenhansley
43315 THIT Crill Method: Fevarse Alr Rotary

Measuring Point Drill Fluid: A"

Dynatec’s, Tawater!

Viater Leval: na

Todays Date: B/

Water Level Data:

4950.T1(23BC Watar Level Access:

HA53. TOEFIMP
4957 19 (B8P

= Land Surfage; 49542000285
Northing: MEE_ :

FETICKUP

na

03 BVEM Surface w0l & aliuvinl provals mived s |- b

clayey sard, # bm dry

340" Al gravals. peoblas and oobbles of limesiona
quaartzsile. ord valcanics, mixed 'lrM -marse =ity sands
[ Oif-0rdy. dry. Rodal 2one Ean-40

£r L
40-50" Basalt mad gray, aphankic vesicular dry
st none (42

[ Eo-£6° Basall med 3K gray, aphanite, vesoukrn, dry

_'SH-B-E-'E.HHII. rad gray, aphanitiz, vesicular, dry-shght
maas|

487 SMSC Rubble zone, red bm basalt vesoular,
nlty sandy claysy, io sity sand vf-mad, red brn shghity

g Bn:dtmndlumgrwp sphanitie, vasicular, dry

75-85° Bagan madumunuaray aphanitic: ves oilae, alighdy
mr:m. frariures & 83"

85-87 Bagal rukble, red brroxidized, within sty sand
clay infiling skhily rmoist

EHT-Q‘E Basal miadim-dars gray, aphanfie, veshoilsr

-%2-83 Rubbledraciure 2ore; Bhin nferbed silly sand
ey bm, slightly moest

Fraciured and mois

-l:ae 100 Eaaﬁtma-:lluéna:lka'au. aphairtic veslcular, dry.
.‘IL-:-u -112' Bacal med Oy, & unmu vegicular,

racdured-moist, yelkos brm infillirg, fraclure @102
112-115" Baslt secgeay. aphondia weeiodlar, wel brn ndil
[|15-123 Basa® mad gray, sphaniic vasicular, dry

(| Manshe @ 145-150" Bl‘jrg

1E£3-128' Basalt I"utlblE Zone, red gray, viskadlaryel b
mfiling of frachare i 123
28-128° Basall, med gray, aphanibg, wesioular,

12?h?.?1mnrh ad EmiEC Sl%nlnyn'r sand red hrn Ty
-m=d, moist 15t cone 128 THO P COE
T32-135' fo reawery 3nd eokd 135197 F red 54"
glity olrvey samd ArA, Sosal I'HM-{H(IJHT aphanilic,
CEETIET anglelracture = 136.5°

137-162 Bagai med-dk féﬁzqrmcveﬂma'.w

I 162-170" Basall red Qray vesicular, moist, rubble Zone
e R 1E2°1 65
170-175" Basalt mad gray, aphanitic, massive, dry
[— 175-177" Basak med gray, sphanitic, masshe
AP SRS P gy aphanime, vesizular sighiy
| mcist, iraciures

I 1496 40{ Bacalt, med gray, ophonkic wasioular
moiet froctures

190-2017" SM Inlemed sity gand, red brm. w-ooanes
s, TR 5

| 201-205' Basak med gray, aphanile wesloular. mois

206-F25° Basait medium gray apnanlic, vesicular ary

| racurad @ 224'

[ 226230 Basall med-dk aphanibig
| wesdaiilar, fradurec M-B%.’th' 1?.

2130-238" Basak med-dr gray. aphaniti, vesioalar, dry

LG

24
fSugifma SHI;ﬂ'Elrh-aE mﬂ;ﬁ%‘i M. sm:a sand v o coarse

243.5- 150" Bagall, med- dk geay, aphanile Yegiodlon, dry

Z50-Z62' Basalt, medium-k gray, aphanitic, vesicuar, dry

262" Tolal Depth

4 E” BLH 40 FYC CAEING

15" B20REHOLE AND 6" CARBON
STEEL CABING

| 156 %4" BOAEHDLE

AS BUILT LEGEND

CEMENT GROUT
BEMNTOMITE SLURRY

GRANULAR BENTONITE PLUG
SAND

ALLUVIAL BRAVEL FILL [CAVE)
CAVE MATERIAL

—1— ERT Armay £.250°

]@DEID

10 4" BOREROLE

r/q__. 8 PV CABNG COLLAPEED

LITHOLOGY
] sasar
CLT om
7] sw
(D) o»

Fd
|

: g_-q'—- BENRNEE Marval 244R"-2407"

Lo R 5

TOmY DEPTH 262

50

100

130

200

250

&0

100

1540

200

250

FEET

Matural Gamma

Meutron

AFI-H

Gamma Gamma

- 100

- 150

- 200

- 250




WELL nang: GPP-MON-5-210

Facilty: INTEC (Perc Ponds)

Wall Type: Shallow Monitoring

Well Status Active

Year Orifled: 2000

Total Depth _ 62’

Start Date  _10/11/00

End Date  _10/12/00

Completion Depth: 59 25"

Brass Cap

TR 2NIT
Easting: 442744 S5in Driller; Bynatec®oy Brown  Todays Date: 12/18/00

BBE674 04457

. BRG] Bajsa{ jet: 5. Oberhansleyi®. Allison

Nnnhlnngmmm Gaologist: Water Lavel M2
Longitude: 1125682083 oy pygenoq; REverse Air Rotary

433312 07427 . ma
Latitude: __ 433312 54/85 Dl Fluid: A7 ‘Water Level Date:

e i30deaae  Waler Level Access: N3

20475 LT HIT) Land Surface: 4853.01 :

Easting: #4743 9955 4552 12{28INF

BBENTA 34T} 4055 8 1(BEIMP
Morthing: _Ba2650 14

11756 15, 3027}
Longilude: 1135681829

433312 B7427) L CAP
FEET Latitude: FEET
0~ 0
- glgnmy mois 1 7% SURFACE BOREHOLE =
& 4 BVE 1120 CASING
E il =
B st =
. L
nF * 28 |-
o
B 058" AW Allavial gravels, sands, siits =
- A —
SAT Aoy 0 -5413°
-
i sightly maist
50 ab~
L)
Soreened interval 549760
1 | SEGIT Basak, slighty malst
w4 4 BN SMInierhed sty sand st i =
" af—%ﬁ gpl:_ﬂmn It + 62 TOTAL ZEPTH
7 o
LITHOLOGY
B [EOTT) szt ASBLUILT LEGEND ~
| oM 1 cement srour
B | M 771 cranuLsR BENTOMITE PLUG L
B eenvonme
2AND
100 L 100 L

FEET
I

25

50

[

100

Matural Gamma
AF1-GR

Weutron
AP

Gamma Gamma
aPs

Caliper
HEH

A-46

50

73

100




Brass Cap

weLL name: |CPP-MON-V-211 _ Drillge: DynatecRoy Brown  Togays Date- 12718700
. INTEC (Perc Ponds) Easting: :
Facility: . Geologist: A Allison
el Type: INterbed Monitoring Northing: Water Level:
Aot Longitde: Drili Msthod: Reverse Alr Rotary
Well Status i ' At Water Lavel Date: _ ™8
Year Drilled: 2000 Latitude: Drill Fluid:
. Measuring Point . na
Total Depth ~ 129'6 _ o Land Suface: ________ “Water Level Access:
Start Date _10/13/00 Easting: U771 10 415751 Z0MF
. ERATIENGUT) AUSE0O[ERMP
End Date  _10/16/00 I, e —
Complet 5 ’ Longitude: 1125817 92(83)
o a_tmn Depth: 128.11 .uim N T
FEET Latifude; 2 BTICHUP
D =% ﬁ
gty maoest 5110
| 1 11 7" EURFACE BOREHOLE il
- 47 P 1120 CAZING
- | #4F G Aa gravels, sands, sits 8
sightly mist
E
il L
H-'-l 4347 Baosal mois
il 3700 GM Interbed fine atz sand, ion iined 50 |-
50-62' Bosalt, vesloular, mied gray
ET* Rubbls zone e 10142 BOREHCLE
£2-84° Rukble 200
B T¥ Rubble zone ERT Armay 0 - 126197 i
L 100" Wk =
fi4-10F" Vslculor basait
100 100 -
10:3-104 Rubbk Zons
- 104-115 Baaol, vesicular, very mokt =
T16-17" Ruabbie zons Gronular Serionie Plug
| 11610 - 119°9° -
1A7-127 Basall, vasicular wicksy Interi-sts
Screened inberval 1239 1" o 128°11°
127-120" Rubdble zana-slightiy maoist 1298° TORAL DEPTH
B 129 SMISC Intarbed L
13076" TOTAL OEPTH
AS BUILT LEGEMND
150 |- | CEMENT ROUT R
LITHOLOGY [F77] GRAMULAR BENTOMITE PLUG
L B ccwmonte I
[ Basar [ sanc
[L]em
B v e E
200 L 200 L

50

100

150

200

Matural Gamma

Meutron
AP-N

Gamma Gamma

FEET

A-47

S0 =

10

150

200




wELL Nawe: _|CPP-MON-V-212
Facany: _INTEC (Perc Ponds)

Well Type: INStrumented Monitoring
Well Status _Active

“aar Drilled: 2001

Total Depth 260"
Start Date  _6/5/01
End Date _6/18/01

Brass Cap
TRATEATS(IT)
Easfing: -usm 24(831
B0 2. 05(27

Morthing: §54 45 raras)
1128815 72027}

Lgngh:ud g 113681871083}

43I2NT AT (T
Latitydie: __433317.03(03)

Measuring Point
EBETES. 10(27)
Easting: _ 44IT1R2HET Mmﬁz 51

833027 )
Marthing: 1-951-:!5 13Eu:t

TIET
Longitude: 1*45&19 THED|

Driller; Dynated/G. Jensen Todays Date B0

 G. Obenhansley
Gaologist Water Leval:

na

Drill Mathod: Reverse Ar Rotary
Drill Fluid: A1

A5 REinInG VWater Level Accass:

Land Surfage; 4850.10(63BC
+957.T 229 ]MP
495 1.2 (BE P

Water Level Data:

na

Completion Depth: 248'4™ Liffitider. St
FEET 26 ETEHLP
a :? » 4* STAINLESS STEEL LINER
10 1 -I'—.H SURFACE BORERCILE AND
- L 24"CARBCH STEEL SURFACE CASING
-
B a1 =
- " BCH 80 FYGC CABING
I~ *| oE8"CM .Alwml rwnla & gand, sobblee & pebbies of
imeatone, quorizits, and volcanios, mlarmied wisand
and siks it om - gray, Dy
I~ 16" BOREHOLE AND 46" CARBON
STEEL CASING
50 [ r
5 Ly =
584" Basak med dk aphanbe wesicular, d
fii thin mioi=t nterbed ﬁé? sty sand med gray freaven pe— 1T HDHHE:‘?ELEL‘SADEIIEIJ
460" BN Irterbed sily sard, bosa fine-med.red brn-red pegl
o stk inoredsng aEE" ik b, moisl SCHEM
-84 Basalt mad gray. aphanbic wealcular, dry
%?5' Froctumed bagalt-mct
- : s Esmﬂtﬂﬂﬁurﬁﬂ%qﬂﬁm.hﬂ%
rB 92 Emwrt l:r!r-rau Qrey, aphanite vasicusar-ory
100 | 37-03" fraciured basal red gray-red b siil moist
| 83-110° Basall med aray4L gray uas«mlr aphwm
N I‘T‘-S"TI.IFBIII EE sF Mo meturms @@ 1
110-127 Basall, med liray. Elhantk: W icular, dry,
- rb@naurm and clay Infilling @124-127 high plasticly, yel
s 127-128' SM Inbarbed, sity sand, & brrred brn, w4, most
- ‘Iltmiﬂ 123126 cavin@ il 2nd cope 126-123.5 Sree i g
cewared 2 ' Of weBHEULEr basat med rrf-rmgrsr red i
-L mmr.ar:-sd 5ity sand on top of cor Tracuy
. ST0.138 Fracnitad Dasat red Erngray 1F maist at 32 €— ERT Amay 0248
135-152 Basalt medium gray, aohanibic, vesicualr, dry P 118 34" BOREROLE
150
]*5[ ¢']ﬁ 157-163" SMIntermed, Sty 5and B0ss Fmad, red bm, molst
il /,.‘{;"ff’ gaoarnmn SMISC @180 viime clayey mad plas malst red AS BUILT LEGEND
163470 Basalt med oy spRaniie vesklar mokt @IEY E :E:f;:l;“;'ﬂﬁm
[7F] GRANULAR BENTONITE PLUS
- ] 178195 h
o %rgsrgqrtl med gray, aphankic, massve, dry iractures. m SAND
[E2] ALLUVIAL GRAVEL FILL [GAVE)
e
w/ ;]ﬁ-?l].?'nr}b:urhnu. r::d Teo ;EII ] nl:l"ldh.lnn_:; wfrip-med, E AUE MATERAL
mo il re| m n
200 | CAHETEE ™ L e s s
, -205" Bagoll med groy, aphanitio wasialar, it
LITHOLOGY
- 106-230° Baaak mea gray, aphanitle. masshe ory
| frackurss @ 214 [ easar
8 & CL0] o
220-2 30" Basalt med gray, aphanficweskeular, fractured,
sightly mais: 7] aw
230-237 Basalt mecham- gray, aphanltic, vesioular, ary ] z [TT) =m
| 1 [ 237-244.0° Basall mobst {fractures) two thin sand laysms r
2420 and 243 5 L

4 Ting-med

280 -
frackured

260" Tolal Depth

ERrry q4.5-240 suleea gty gand Doge, red-ong,

FE-DAG Basall med griry, aphaniio, vesiolar, mosst

|
E‘ﬂ— SOMGRNGD MArval 243'-2434"

TOTAL DEFTH 268
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WELL NAME: ICPP-
INTEC {Perc Ponds)

Brass l:np

SCI-V-213 (AA) 35630 8a1z7)

Easling; 442553 T1ES) Driller: _BynatecT. Danevar Dynalec/T. Denevan Todays Dale: 178101

27 B2
Facility: e . Northlng.Ml%—EL . Obenhansl
_ Scientific Instrumentation paseregar | Oeologist = SSRANSRY et avel: M@
Well Typa: Longitude; 1125820 57(62) Sl Mathad. ot
Active amnm - DA pg:. &oring
Well Status 000 Lalituge: 4393420380 Waterwipolymer VValer Level Date:
Year Drilled: Measuring Pm —_— N
Total Depth 560 Easting: _ 442582 13 | and Surta ig.:;,_;gg::gg Watar Lavel Access:
and Surface: 2347 88EREG
Start Date  _8/29/00 Morthing: Aoty glg‘ A7 T62DNE
o i Longtuds: 15t ke —
.
Completion Depth: 495.5' 433343 .01(27)
FEET Latitude: : ] ———WELLCOF
:  STICKUP FEET
0 — Surfacs scil of sily, clayey, sands {loass) o
o bt 11 34" SUAFACE BOREHOLE [
o - 1.5 PYC CASING -
042 G Al oravuls
50 |- 4557 Basal 50
T :-Eﬁ' SMOSC Sty clovey aand coppar med b gy mokst
L | B6-71 5" Bomak bt e -
<0 - | 776 O Wallgmdad peabies of bosal, subangulr ] i
. LITHE T TH 76,5006 Basslt, mod gre aphanbc, mass i =ome ws cls |
Eoc ) 5825 GAY 'Wid gradked pebhkas of basak, ks fgmams, sutanguir 1414
&1.081 & Basal med ooy aphamils, massme
T 1.5-02" S04 Silly sand wiekry, §6 gmined mad gy i & BOREHOLE B
100 |- @3-103° Basall, med-drk gy, aphanic, masswe oxcasoml wecks 100 |-
B o o e P B e TR B 5 el et =
— 117 5- 125" bo moovry B3 ERT Array 0' - 485.5' a2
= o 7 "'_ 123- 138’ Ipfrbod, § =ampbs ko al diforon merdals
i P ST s B
150 - 150 |-
— W1TH Bl moc-gray, aphaniic. massivo o W16 boooming vos Culae, high anglo faclurs: —
i ida s b ME" decsasing vesicbs G148 kgh ange kactoe al 140 57
fractum @ 1565, samph al 614162, e
- fw'{:’ﬂﬁa‘ %‘%‘:”u‘#{m‘ﬁfﬁm“:'mm =
1807 185 'saruy:nrndbm tw- H:_f
- = A ::. %«I Eow b oan lasacity
— Vol v -1 BWEC lgmfchmaa-ﬂ T plaBliCly b
L7 4 V00 6 L Sty ey yaltow maen. ot plsfly
200 |- ,,;;)' 200 |-
_.r"'f T8 8. 300 5ty =and' Clasey sand yolkow brosm
— A AA-217 5 CL Sily clap. b -wdiom brown az
RE I 212 8- 2 Do, drk gay, op i 210 ¥ el @215, momie o e
213 Wy thin wealtular 2omes ¢3 24005, 3307 and 2H1A. ‘eebkbks incmose o 2367 o 282"
L ¥ sands fing, meco oo hond, yoliow bm ¥
!1&%@ gﬂ@%rnmm grding mio sy clay mands
i ﬁjjil‘l_ﬁll 239 -4 Baaal OBy, AEnanii, We Casd TBCIWen om 134 6236 3 ieciurs [ weey -
Gasaing 10 Maecke basall cliy Nied Yectwes @04 and 141 geceing Io mom massie haaal
250 2540 -
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Gamma Gamma
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] i [k i
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100 E 100 é
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fNT EC (Ferc Ponds)

g ICPP-SCI-V-213 page 2

Easing— Driller- Dynatec/T. Denevan  Tyqays nate: 1/8/01

Facility: N G. Obanhansi
- efthing— 3. Lnennansiey
Well Type: _SCientifie Instrumentation g Gabiogist: . Water Level:_ ™
- R Longitude:——  Drill Method: £9ring
Well Status Water wipclymer Water Level Date:
Yaar Drilled: 2000 L atitude: Dirill Fluig: _2¥E2ET WPy
) 1
Total Deptn 560 Completion Deglh: 495.8 Land Surface: Water Lovel Access: ™
Start Date  _B/2G/00
End Date _9/18/00
FEET
248 FE|
250 — — 250
240. 20 Bl ik gy, apheniic mossve high angk ciy e vasiks,
- 1hin woE E=siss 2006 @120 5
L 263 266 1" Basaldrk gray, ApRanic wacule, ©a g Hn° o e
- 2683 H00° Basall drk graw aphanec messive, wscuar zone @ 5321 and 102253,
Warick fraciees & 277 57
auu peee PIH- 304 87 SCEN Clagay sondisi By sand s Bm (ha k] J0303 F s iy sand SR ighi wedios agu
i ben med fne grin. Whils cakicho sils, clayey sl ML, wishy sand SW hm. waalhared bk
chips & bhass 333038 Ioet oo 3005 304 4 clawey sandss By sards SGSM bm-mad bm
L 4 3-31F Bzl drk gray. aphenife waicules
| 305300 Bassdl ik Orsy RN, mecE i B wseg
= jm-!ﬂ!'mhdﬂ:w el v i
= 313.3%.5' Bl drikgey, aphardic. massre, ed gy =t 3232, woscubir oo @ 332"
- B b — & BOREMCLE
r JI0.6-36Y Ba=ak nxd brn oy apaniic, gocos Ios wscuksr aciand bess i asu
350 - T High angls chry Mk Tackims @340 and 36, eooming ke vasicubin
[ 3a3mas'n [ ) \
& | 3639.3m ~ Mnsis mﬁ!?&"é'.’!rg Eg?ﬁu wal by ERT Amay 0" - 485.5
=0 5-404" Bamall e o0 gey aphaniic ek, 384-383 5 resahasd e oo onal visisis,
— e s rub bl 409-405°
400 - 400
L b= 405400, 5" Bacall. md bim ory, sphasilc, messhe
| a0 .6-4 15 Basail, woszusr, weatored fracumd, ubbs zone
| ai 3418 Bassh. wd bm aphanic wsicutr, woabord foched mbbe one @ 413416
— | a'hid i s Basal. gy rod browm. aphanibc, massne
B i (| 422 mac esan el br gigy W ST ARRANKG 1ibEE 208 B0 430433 cakim Wed
rnt“]ﬁ ﬂl‘ﬁ 437439 jub e aois
| T mi ban ey aphanits bl
%ﬂ-ﬁ:ﬁ% EEquI;n- med ben, apleniic, messive oosonal Bige weicuiarn, highangs
450 — 5" Basali red hm gmay, aphanic. vasicular fmciured kbl ons 450
i S R S T o S e
LITHOLOGY
f] [EIT masan
500 LI ] om ] 500
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li AS BUILT LEGEND
| < CEMENT GROUT
B senTonmE
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5501 =3 sano S 550
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ICPP-SCI-V-214 Brass Cap

gp 266025,61427) Driller: YS68 __ Todays Date; 81101
Facility. INTEC {Perc Ponds) Easting,__fd2sitreiss

RO0AE 2, D327 iepe 5. Obarhansle
Well Type: Instrumented borehole Naorthing; |125;1er:]1:. Geologist, =" eMan=ay
Wall Statydidlive Longitude; 12ieteeies Dl Method-
Year Drilled2001 Lattude; __soamonzigs  Drill Fluid:

! i i 201 avel . na _
Total Depth 500 m“u“nzueapsg;.rfmn il Burfaices. 291 JoiaEeas Water Level Accessi™™ Natural Gamma Neutron Gamma Gamma Caliper
Start Date Easting: __442070.08831 " A950 63 THMP AR-GR API-H cPs NG
BED4E 133427} 4854 1220 MP

End Date _5/10/01 Morthing: 880438, 133

; A4 1258187 1027
Completion Depth: 443’ Longituda: 1125816 73,
: 153030.54027)
Latitude: 3

FEEIL:
~——WELL GAP FEE FEET FEET]
1* STICHUF ]

0. 0 0

Water Level: @

Water Leval Date: 13

|

\

=—10" SLIRFACE BDREHOLE

——10" BURFADE CASNG - = L

o

\

N

0-66' G0 Allunal gravals

\

50

TEMSIOMETER 58°

I

m—T T8 BOREHCOLE

45-130' Basall

%

100 e 100+ 100 100F

Continued on page 2 Continusd on page 2
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ICPP-SCI-V-214 pg 2
WELL NAMEXICPP#186)

Facility: INTEC (Perc Ponds)
Well Type: Instrumented

Wall Statughdtive

Year Drilleg2001

Total Depth 175'4"

Start Date 4/02/00

End Date _4/11/Q0

Completion Depth: 174'3"

Brass Cap ;
g Prile S
Easting: Tee E”'Ei Geologist: _&- Oberhansiey
Northing—2tatt. 03 -

. r i i ‘ H I‘

433330.55{2T) . o
Latitude: 433330 7azn  Drill Fluid:

Measuring Point 4948 00 ZNE
2BE825.01{2T) Land Surface: 405140085160
Easling: __#320Ta.08028 4550632 MP
G046, 33427} 49541 AP

Morthing: 84321223

] 11258137 137
Longitude: 112581670083
4333305407

Todays Date: 8101

Water Level: M@

Water Level Date: 78
Water Level Access: M

Latituda:
FEET FEET
Coninued fom preyious pege Continued hom previau e page
/A
55-130" Bussk
e TENSIOMETER 118
o rEnmOMETER 128
- P L
=
% f/ -7 7/2" BOREHOLE
/ 150-145" BMAST intsrbad 4
L TENSIOMETER 142 I
I% R
o
150+ : e TENSIOMETER 150¢ ~ 150
7
518 Basah %
%,,4
i | ]Url[ V?—_ENSIDMHEH 18047 B
&] 2 T Ta3-105" SM Interbed /
I /
185-233 Basalt FyErd
I 7,
200 Cantrued on poge 3 - 200
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150
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FEET

Matural Gamma

MNeutron
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ICPP-SCI-V-214 pg 3
WELL NAMEXICPP#186)

Facility: INTEC (Perc Ponds)

Well Type: Instrumented

Wall Statughdtive

Year DrilledZ2001

Total Depth 175'4"

Start Date 4/02/00

End Date _4/11/00

Completion Depth; 174'3"

Brass Cap :
2860.26.61{27) Driller: YSGS
Easling: 442675 THiET

BEOAET L 13{ Geologist: G. Oberhansley

r~.||:|rthlngl:_'?.f*%;}{I = _

115581 od:
Longitude: 1158818 hajen Drill Math
423330, 5502T) : 3
Latitude: 33z zn  Drill Fluid:

Measuring Point 404 002 B

ZE0920, UET] Land Surface: 4851.4088]BC
Easling; 4420700050 48506 IEMP

Bl 1. 19271 49541 1(REIMF
Morthing: _B20dao 1343

11258137 HIT)
Longitude: 1125815 70(83)

Todays Date: 81101

Water Level: M@

Water Level Date: 72

Water Level Access:Na

/
a4 %H
.
i [ e S |

200

250

200

Matural Gamma MNeutron

AFl-GR AR

FEET

Gamma Gamma

Caliper
INCH
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ICPP-SCI-V-214 pg 4
WELL NAMEXICPP#186)

Facility: IMTEC {Perc Ponds)
Well Type: Instrumented

Well Statugidive

Year Drilled2001

Total Depth 175'4"

Start Date 4/02/00

Brass Cap )
= 23naze c1m Driller: YSGS
ting: HET
s — e s jg'rl Geologist: . Oberhansley

Marthin ge—os e i _
Drill Mathad:

11258137
Longitude; 112521889(83)

433330.65{2T) . v g
Latitude: 4335307359 Drill Fluid:

Measuring Point
EBO920.0NET)
Easling: _t42676.0M2%

048 00 B0

Land Surface: $991 49858
4550 61 ZEMP

Todays Date; 81/01

Water Level: M@

Water Level Date: "3

Water Level Accass: M

End Date _4/11/00 Nerthing: H—w—%ﬁiﬁéjﬁ e
Completion Depth: 174'3" Longitude: 1126916 7aisa)
Latitude: prETEnr

FEET FEET

300 W'ﬂlnuadTrDN Previcus Faga s .|:| nag 300
| F9%-305" BMIAC Interbed 7
i V - L
%/ AL PORT 235 LOST)

350 % - 350
4‘1] i ﬁuﬂnn pags s B 4m

300
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400
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ICPP-SCIV-214 pg 5

Brass Cap ;
WELL NAMECPP#186) zspe2e.01127) Driller: YSGS
Facility. INTEC (Perc Ponds) Basling: e T Geologist: _G: Oberhansley
Well T . Instrumented Nnrrhmg:_ﬁ.&:.ﬂ.i.“_.iﬂjl__ _ i,
s e Longtude: |ty Dril Method:
Well Statughctive r

Year Drilled2001

3333055 ; hee
Latitude: 43320 23izg Drill Fluid:

Todays Date; 8101

Water Level: M@

Water Level Date: "3

M ing Point Water Level Access:Na
Total Depth 1754" AN res L Buface: AT AN
Start Date 4/02/00 Easting: _ S4267C.00(5%) 4550 G3(28MP
r ale EGD4E1 33T} 4554 12§BSEI.IF'
End Date _4/11/00 Northing: 334361383
Completion Depth; 174'3" Longitude: 11zssiazomn
43333054 ET)
Latituda:
FEET FEET
Cortinuad from previous poags Continusd om pravious page
.l . / GAS PORT 438'-1367 "
i 205-500° Basal [oimati i
0. TEMSIOMETER 243"
"
450+ AS BUILT LEGEMND % - 450
[ cement srout
GRANULAR BENTONITE PLUG
1 eENTONITE BLURRY TR
H (] sano L
11 = Ficave
[E5 ALLUMAL GRAVEL FILL GAVE)
[] swicarour /
HOTE" PYC Irnsiniment guide pps & not shoawn
o s mplfy drawing % -
B LITHOLOGY / -
' [T Besatt
[]:I =M Ell'.'f gravels, gravel-sand-Si0 mixiures
Dj 5 Sty sand, sand-sil mMuiures /
C2 e e %
0 _
EW TOTAL DEFTH 500 Em
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ICPP-SCI-V-215

Brass Cap
WELL Nlﬁ';"é: = EICF‘F’;};::]} Eating STazsen  Driller: uses  Todays Date: 81101
idag Perc 5 asting; __H43057.0248%) X
Facility BEAD4T T6(77) Geologist; G.Oberhansley .\ . na

Well T,’,pezlnstrumaned borehole Morthing: ey . :
Wall Statu@dtive Longitude; 1zzmosss  Orill Methad-

Water Leval Date: 13

Year Drilled2001 Lattude; _soatazoms  Drill Fluid:
Total Depth 504.3' Magaurng Poink saszeposc  Water Level Accessi ! Natural Gamma Neutron Gamma Gamma Caliper
St s Easting  ATASEE  Land Suface: 217s(rmles o lipe
End Date 517101 —_—— HEA047. 20007) 5854 I7|20IME
Completion Depth: 482 Longitude: 1125234 07i64)
Latitude: a2
il [ ] =——wELLcAF FEET FEET FEET
' 1° STICHUE 0 0 0
7 ' '
' / =107 SLURFACE BOREHOLE
0 % 10" SURFACE CASNG - L i
; L] %
501 | % 50 501 s0l-
r
0-TE G0 Bllpial grvels %
¥ L] %
%
' 7" .
[ TENSIGMETER 78"
ﬁ J+—7 T18° BOREHOLE
1| 7=-160' Eosal % -
| _ _ _ _
[l %
I %
100l _ S 100+ 100 1000
Continued on page 2 Continusd on page 2




ICPP-SCI.V-215pg 2
WELL NaME: 1CPP#189)

Facility: INTEC (Parc Ponds)
Well Type: Instrumented borehole

Well Statugdhclive

Year Drilled 2001

Total Depth 504.3

Start Date

End Date _517/01

Complation Depth: 482"

Brass Cap
207 407 23(27) Oriller: M558
Easting 24305701335

AERAT 7427 Geologist: _G. Obarhanslay
Nm-thmg[_m&:ﬁﬁ_ gst.

NZRE 17T
Lungitude: 11258 2. JR4 B3}

Latltu chas -13331-‘..2-3Easi Drill Fluid:

Maasuring Point 4048 24{181RC
BT 1 0.7 (27 Land Surface: 4951 T3@EHEC

Easting; 443056080831 4880 T E(ZRIMF
BRERAT 29T _AEEL ITIRENE

Morthing: _E8ERZL.02135
) 1125840647
Longitude: 123581 407 23

433314 G227
Lalitude: __sasais dalesl

Todays Date: 8101

Water Level; _M

Water Level Date: M@

Woater Level Access; M

FEET | | FEET
- Conlinuse! flom previcus gags Dom;)nmmua E 100
I 72180 Bozat %f’
_ e TENSICMETER 124' _
= TENSIOMETER 142
| 77
150 - V/Z TENSIDMETER 415 150
7
B % 160-2 15 SIS ntarad é | i
N 9:— TENSIOMETER 1':[!' B
%
2007 % éum on page 3 200
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200

Matural Gamma Meutron
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FEET
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Caliper
INCH
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ICPP-SC|-V-215 pg3

B C
Facility: ¢ Ponds T s
Well 'E'PE'. Instrumented borehole Marthin cx—“?iéi‘?%ﬁ?m&— Geologist: & Obemansley Water Lavel: M@
Well statusﬁm‘ti'l.re Longitude: '1?5914.06[9:.15 .
Year Drilled 2001 Latituge:_ o B&  Drill Fluid: Wimtar:s il Dete
Total Depth 504.3 Mg T o Land Surface: Av: 16T Water Level Access: T2 Matural Gamma Neutron Gamma Gamma Caliper
o ! « 4B51.TIEFEC propine g e ne
£42056. 084833}
Start Date Easting: — T iuug ;ﬁ*g‘;’“':.
End Date _5/17/01 Northing: _88s824 3333| BB ZHBRME
Completion Depth: 482" _ Longitude: B e
Latitude: 452414 20/48
FEET FEET
Coninuad fmm previcus paga Continuad fhom previaus pags
2001 I 200 200 - 200
180-215' SMISC Interbad
. 218"
i antl - B
; /
Ilr /
- / i i
i
s 7
T / I I
i 1 5" BOREHOLE
i /
iy /
250w - 250 250 - 250
JeeRARY
"“IIII 215504 %' Basal
i
" (i . | :
1 /
| /
] /
2
I I— a5 PORT 282° i B
= I.— TENSIGMETER 280
i ? B |
Sm I I:c-/{/r;'l:ua-d on page 4 I~ Hm 3‘}0 - 3{}0




ICPP-SCI-V-215 pgd
WELL NAME: ICPP#185)

FacilityINTEC (Perc Ponds]

Wwell Type: Instrumented borehole

Well Statudiclive

Year Drilled2001

Total Depth 504.3'

Start Date

End Date 517/01

Completion Depth; 482'

Brass Cap
T07.BI(27) Driller; YSGS Todays Date: 8/1/01

Easting; __#43007.02(83] :
e Geologist; _G. Oberhansley

Morthing:__SE24 561 Water Level: M@
1125081 1.07 2T )

L tude: 1126914 0R[83)

b b 4353146227 Orill Fluid: Water Level Date:

Lalituge; _ sssai+.2pi83 LI g

Mnmﬁn% rﬂ"ﬂt? = PR 4038 24020180 Water Level Access:
103,87 (27) Land Surface: 4%51.73(86)BC

Easting: ﬂf@_ AREDTRIZHMF

REB4T 20(27) 4054 Z7BEIMP

Morthing: _5988ald.00(83)
112581 1.0BET}
Longitude; 1125814 07 (83

oy I “%“ ol
? =
3543: % :m
/
- %
.
_ -

300

350

400

MNatural Gamma Meutron

API-GR T

FEET

A-59
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Caliper
INCH
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ICPP-SCI-V-215 pg5

Brass Cap
WELL Nlﬁm]'EEé {fgpgﬁj]] S e ag Oriller:
Facility: o ronas M — e Ta
Well Type InStrumented borehole __ Nortning:—2:tizeail

112589107 (27

UsGSs

Il Gedlogist; _G. Oberhansley

Well Statugictive Longitude: %
Yaar Drilled 2001 Latitude: 433314 28{s3} Drill Fluid:

Total Depth 504.3' Measuring Point

Start Date Easting; _ 43056 nmfai
End Date _9/17/01 Morthing: _6261%4 03(25
Completion Depth: 482 Longitude: 31%?1'3?‘%?1

4948 PUZIEG
28T 103. 87 (2T} Land Surface: 4851.7308EC

Todays Date: 81/01

Water Laveal:

Woater Level Date:

4850 TE{ZBMP
4854 FTIERIMF

Water Level Access:

23331.6242T)
Latitude; _= I
FEET FEET
in m ois Contimued o -]
400 Cartinusc fmm previcus pags % us page 400
AS BUILT LEGEND /
ﬁ CEMENT GROUT /
N GRANULAR BENTONITE PLLIG L
#5d 215-604.5' Basal 0 senmonTe seomay / 40
1 samn /
[ L cave) .
B By ALLLVIAL CRAVEL FILL {CAVE /i_s PURERELE B
[ sucariou /
MOTE® PYC instrument guide pipe i rotshown
o simpliy dewing %
L 7 A -
! LITHOLOGY B RRTILAN )
[T masan e TENSIOMETER 482
[T ] =M Siry graveis, gravel-sand-siit misturss =
IFT7] 5w =ity sangt, sana-sin matures /
i o A % -
500} % - 500
7

TOTAL DEPTH B4 3

400

450
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FEET

Matural Gamma

Meutron

Gamma Gamma

Calipar

INCH
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Appendix B

Letter Report — Perched Water
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INEEL

INTEROFFICE MEMORANDUM

Date: March 7, 2001

To: Michael Lewis MS 4110 6-0623

From: S.L. Ansley S14— MS 2107 6-0945
LCHal (| MS 2107 6-1922

Subject: EVALUATION OF PERCHED WASTE AT THE INTEC WASTEWATER
DISCHARGE FACILITY

This letter report presents the compilation and evaluation of data in support of the DOE/ID
response to the State of Idaho drafi permit for the INTEC Wastewater Discharge Facility.
Compliance monitoring at the perched water does not provide an adequate measure of impacts 10
the Snake River Plain Aquifer. The State of Idaho Handbook for Land Application of Municipal
and Industrial Wastewater (1996) states that “ground water compliance monitoring points must be
established at locations most likely to provide a reliable and representative measure of the
compliance of a wastewater-land application treatment system with the water guality standards and
the WLAP permit conditions™. The Spake River Plain aquifer is the water resource that we are
trying to protect. Measurement of the impact of the ponds on the Snake River Plain aquifer, and
requiring compliance in the Snake River Plain aquifer, is the way to assure that the resource is
protecied for future beneficial uses.

Any man-made perched water bodies associated with the percolation ponds are dependent upon the
volume of water discharged to the ponds. In order to be available for beneficial use, a water body
must be continually satorated and productive. Pond associated-perched water will gradually drain
away when discharges to the ponds are ended, and will therefore not be available for beneficial
use. In addition, perched water quality immediately adjacent to the pond in the surficial alluvium
and shallow perched water zones will rapidly match effluent quality making perched water
monitoring redundant o effluent monitoring. The regulations do not give the State the authority
{with very minor exceptions) to regulate discharge to the pond. Therefore, the State may not have
the authority to require monitoring of the perched water in the immediate vicinity of the pond.

Matural perched water capable of exploitation for beneficial use beneath the new percolation ponds
is associated with flow in the’Big Lost River. When the river is flowing, there are shallow perched
water bodies within the alluviom and at depths near 150-170 ft bls in basalt. Without flow in the
channel, the perched water begins to drain. As observed, within 6 months of the last recorded
flow, the upper 170 fi of the vadose zone is drained. Therefore, shallow perched water bodies are
a very intermittent phenomenon and do not provide a reliable resource for beneficial use. Afier 9
months, water persists at a depth of 300 ft bls. This deeper perched water may persist for longer
time periods, but probably does not represent a viable water supply for. heneficial use.
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When aquifer monitoring wells were drilled in the Spring of 2000, copious quantities of water
entered boreholes near the Big Lost River channel at various depths. Downhole video logs show
water cascading from the borehole walls at 170, 198, and 235 ft bls. In ICPP-MON-A-164B, the
quantity of water entering the hole was so great that the video picture was obscured (March 2000).
Drilling to the 150-170 ft interbed in the fall and winter of 2000-2001 (flow in the Big Lost River
channel has been zero since the end of May 2000) found much smaller quantities of water. In
January 2001, perched water was detected in two monitoring wells completed within this zone.
‘When these two wells were measured a month later, the wells were dry.

Perched water, whether derived from the Big Lost River or the percolation ponds, migrates
downward to the Snake River Plain Aquifer. Water added to the vadose zone from the ponds or
from the Big Lost River, will migrate to the aquifer long before the time that the INEEL is
released for unrestricted use. A future land owner attempting to use perched water for a beneficial
use would be using water that entered the vadose zone from future flow in the Big Lost River
channel, not from the ponds. Water in the vadose zone during pond operations, which the State
proposes o monitor for compliance, has no possible future beneficial use in the vadose zone,
Ounly after it has migrated to the aquifer, will it be available for beneficial use,

For clarification, definitions of beneficial use, beneficial uses of groundwater, and waters of the
State are provided below.

Beneficial nse:

Source: State of Idaho Handbook for the Land Application of Waste Water

Definition: *Any of the various uses which may be made of the water of Idaho, including,
but not limited to, domestic water supplies, industrial water supplies, agricultural water
supplies, navigation, recreation in and on the water, wildlife habitat, and asthetics. The
beneficial use is dependent upon actual use, the ability of the water o support a non-
existing use either now or in the future, and its likelihood of being used in a given manner.
The use of water for the purpose of wastewater dilution or as a receiving water for a waste
treatment facility effluent is not a beneficial use.”

Beneficial uses of ground water:

Source: State of Idaho Handbook for the Land Application of Waste Watsr

Definition: * Various uses of ground water in Idaho including, but not limited to, domestic
liés. Tntiimtridd Bes. sericultural lies, il ol

and mining. A beneficial use is defined by actual current uses or future uses of the ground

water.”

Waters of the State of Idaho:

Source: [daho Department of Water Resources

Definition: "all surface or ground water located within the boundaries of Idaho or in
boundary streams, rivers, and lakes.” Mote: The focus of this definition is that it includes
all water within the State that has not yet been diverted into a well or a diversion system for
use by a valid water right (G. Sehlke),
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Recommendations

Recommendations for responding to the State of Idaho conditional draft permit for the new
percolation ponds are:

1) groundwater compliance monitoring points for the INEEL Wastewater Discharge Facility
ghould be in the Snake River Plain Aquifer in wells ICPP-MON-A-165 and ICPP-MON-A-
166, downgradient of the facility boundary with upgradient background data obtained from
ICPP-MON-A-167B;

2) perched water monitoring for observation only could be a condition of the permit for the new
ponds as a compromise.

If the State insists on compliance monitoring of the perched water, then some rationale or
justification would have to be provided by them for which zone represented water with a potential
future beneficial use. After the pond begins operating, there will likely be perched water zones
forming in the surficial allavium, at the 150-180-ft depth, and around 300 fi bls. However, at
depths less than 200 ft, perched water does not carry over from year to year and so does not
provide a reliable water supply for beneficial use. Only at depths of 300 fi is perched water
present for at least 9 months after flow ceases in the Big Lost River.

Observationsl monitoring of the perched water may be presented as an alternative to compliance
monitoring. In general, we do not recommend collecting data that do not support decision making.
However, attaching a value other than compliance to such data may provide a negotiating point
with the State. Information to be gained from monitoring the perched water zone(s) includes: 1)
demonstrating the attenuation of chemicals discharged to the pond as they infiltrate to the aquifer;
2) demonstrating that infiltrate does not leach contaminants from the vadose zone; 3) measuring
contaminant build-up from wastewater infiltration; and 4) measuring contaminant migration rates.
All vadose zone wells could be instrumented for water level monitoring beginning with the start-up
of discharge to the ponds, A periodic monitoring program (quarterly?) would sample and analyze
standing water in the monitoring wells during the first two years of operation, If the perched
water zones match the effluent to the pond, and changing conditions are not observed, then this
quaterly monitoring could be discontinued or the frequency reduced.
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1. Supporting Data

The following paragraphs contain supporting data regarding the issue of perched water beneath the
new percolation ponds. Much of the stratigraphic and perched water information was provided by
wells drilled for the INEEL Vadose Zone Research Park. Big Lost River flow data were obtained
from the USGS Water Resources Division in Idaho Falls,

The INEEL Vadose Zone Research Park encompasses the location of the new percolation ponds
and is coordinated by the INEEL Subsurface Science Program, the Manager of Environmental
Monitoring, and the Geosciences organization. This effort supports the role of the INEEL as the
lead laboratory for vadose zone science. Current funding for the park is supporting the installation
of approximately 26 wells; each designed as a monitoring well, an instrumented borehole, or a
geophysical borehole. Drilling is ongoing and scheduled for completion during the summer of
2001. The information obtained during the drilling, logging, and installation of these wells, in
addition to four aquifer wells installed in 2000, provides valuable information on the stratigraphy
and hydrology beneath the new facility, Figure A shows the locations of vadoze zone wells
associated with the research park and aquifer wells constructed to collect background water quality
data. Table A summarizes the wells completed to date and Attachment A contains well diagrams
and lithologic logs.

The closest USGS flow monitoring stations along the Big Lost River channel are station 13132520
(upstream of the new facility but below the INEEL Diversion) and station 13132535 (downstream
at the Lincoln Boulevard Bridge). Water year 1999 and 2000 flow data for these stations are
presented in Figore B. Figure C presents flow history of the river as measured at station
13132520 from July 1984 to October 1999,

B-6



Michael Lewis
March 7, 2001

Page 5

l
- 4
4
b
R
P

I
1
i

| ot ; I
i e -
! ICPP-MON-A-186, .=
\Kil\ s ICPP-MON-A-185 L
% P |

!

|

Figure A. Locations of wells around the new INTEC percolation ponds.
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Table A. Wells completed as of February 2001 - INTEC Service Waste
Discharge Facility
:m:d Map m:Ln.: Subsurface | Well | Drilled | Completion | Instrumentation/ Water Levels
Code fu Completion | Type* | Depth Interval Completion (1t beogs)
{mavyr) (ICPP-X00K- | Zone® () ")
X-3000) Tuz 2001 Feb 2001
500 1 A | MON-5-187 AL MW 5.4 NI L
B SCI-v-189 Fl 1B Mot
5100 C__| MON-V-158 f MW 1205 | 114.8-1198 | PVC e dry dry
|_S/00 D | MON-5.190 AL MW % HML%E“_-
/00 MO -5- 1904 AL MW Casungscreen
= E_| SCLV-151_ Fl 1B Mot
500 F__| MON-v-191 Gl % |}§._s 113.7-118.7_| PYC casi &y dry
50D 0__| MONS-193 15340.1 | PVC casinglucreen
H_|_scLv-isd E‘ B ot
500 I_ | MONV-194 F MW =] 15-128 _Frvan:m 133 dry
1000 | J | MONG.19% [ S3450.4 camng/screen
K| SCIV-19 ‘El‘ m:n Not
1000 | L | MON-V-197 Fl MW 1363 | 9081258 | PVC capingfscreen | dry dry
100 | M| MONS.199 AL MW 515 | 4851 FVC casing/screen
N SCI-V-201 5l Huﬁ_u._iua
0 | MON-V-200 Fl %" 1283 12137 | PVC casing/screen | dry dry
P | MON-V-202 Fl MW 136 1263-1313 | PVC caemgiscreen | 121 dry
MON-V. 7] MW 1237 | 11751225 | PVC casmgcreen
2024
Q| SCIV-204 FI IB Mot conglered
B_| MON-=203 AL MW 54| 4351 | PVC camngiscreen
8 | MON-V-203 Fl ] Net completed
T SCI-V-207 Fl 1] INot compicted
V__| SCIV-28 51 GE oot completed
W | MON-V-208 Fi MW = Mot
1000 | X | MONS2I0 | AL | MW _ _;G_.L_&Qﬁm
¥ SCI-v-212 51 GF Wot
100 | Z | MON-V-211 Fl MW 1305 [ 12381 PV croen | dry dry
Core | SCI-A-215 DI 1B Mot
1
Core | SCI-V-218 o] ] Not complesed
i
800 | Core | SCLV-11) 7] 1] 1] ) PVC casing/screen
3
w00 1 MON-A- AQ MW 550 47517 55 casingiicreen | 4932 | 4983 | 48132
VLA _184C _ _ _ 1171400 | 1Mo 1
400 2 | MON-A-163 AQ MW ] #5528 55 canng/screen 4599 |
VLS50 _ _ B i 1171400 | 101 | 2700
3400 | 3 | MON-A-166 AQ MW 541 47327 55 casing/screen [T ™ s
| VLA =S ooon |
5100 4 MON-A- AQ MW 543 FTSE ] 55 easmgiscreen | 4920 | 4909 | 4028
| VL& 167B 112000 | 1501 | 2681
L AL = allwvium b. MW = monitoring well 08 — B0t smerpbed
Fl = first interbed IB = mstrumented borehole na — ot applicable
51 = gecond (nierbed GP = geophysical borehole VL. - video log taken
AQH= auifer
Dl = deep interbed
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Figure B. Monthly discharge in the Big Lost River upstream and downstream of the site of
the new INTEC percolation ponds for water years 1999 and 2000,

Blg Lest River &l Inel Div Wr Wrce Id
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Figure C. Daily average discharge in the Big Lost River upstream of the new INTEC
percolatin ponds from July 1984 to October 1999,
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Measurements of perched water in completed wells occurred in January and February 2001, In
wells completed in the first interbed located approximately 150-170 ft bls, all but two wells were
dry during two measurement events. Water was detected in ICPP-MON-V-194 in January 2001.
Approximately 10 ft of standing water was measured in ICPP-MON-V-202 during the same
month. However, during the second measurement event in February 2001, the standing water in
both wells had dissipated and the wells were dry. Geologist logs of these holes only note cuttings
as being slightly moist during drilling and video logs of the open holes were not available. These
detections of water, although suggesting the presence of perched water, could be attributed to the
mgmmwurwmhjmmmmmmmm. Two coreholes in the
vicinity of the new ponds were drilled by the USGS (USGS-185 and USGS-186, not shown on
Figure A) in the fall of 2000. The video log for USGS-186 (the closer of the two to the Big Lost
River channel) showed water entering the hole at the 299-ft level in October 2000 and in February
2001. This implies that perched water is still present beneath the new ponds at a depth of
approximately 300 ft bls.

Knowledge of the lateral extent of perched water originating from both the BLR and the
percolation ponds may provide some information regarding the interaction and relative impacts
each perched water body may have on the other, Such impacts may include dilution of the
contaminants in the percolation pond-derived perched water and a greater areal boundary of the
combined perched water bodies. There have been no measured or modeled predictions of perched
water extent from Big Lost River infiltration during channel flow. However, perched water was
observed in video logs of boreholes ICPP-MON-A-164 (A, B, and C) and ICPP-MON-A-167 at
depths of 170, 198, and 235 fi bls. At their shortest distance, these wells are located
approximately 800 and 1700 ft, respectively, from the Big Lost River channel. Perching water at
a depth of 299 fi bls was also observed in the video logs of corehole USGS-186, located
approximately 3200 fi from the channel. A radius of 1900-ft from the center of the currently-used
ponds (south of the INTEC facility) approximately encompasses the measured lateral extent of
perched water. WAG-3 OU3-13 modeling predicted a lateral spread radius of 4000 ft from the
center of the ponds. However, a more realistic estimate of the lateral spread radius is
approximately 1500-1900 ft from the center of the ponds (DOE/ID 1999).

Preliminary siratigraphic cross-sections throogh the new facility are presented in Anachment B,
Because few of the boreholes were geophysically logged after drilling, cross-sections were
constructed using lithologic descriptions from geologist logs. More detailed information, as
obtained, will be incorporated in the future. The thickness of surficial alluvium at the new facility
ranges from 40 fi to 60 ft. Ipterbeds occurring between 80-90 ft, 117-152 ft, 180-236 fi, and 320-
330 fi bls may be continuous across the area covered by the well field. Additional interbeds
observed in some boreholes berween 275-308 ft and 425-475 fi bls may be discontinuous across the
area, Two deep corcholes, USGS-185 and USGS-186, were drilled by the US Geological Survey
near the new ponds (not shown on the map). Although both holes have been logged for
geophysical properties, none of the core has been logged for lithologic identification. Interbed
materials collected during all drilling operations have not been analyzed for hydraulic or physical
properties.
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The following well-specific summaries are notes compiled from geologist and field team leader
logbooks relative to water detected in the boreholes during drilling and well construction. All
wells drilled after ICPP-MON-A-164A were drilled with water injected into the borehole. In most
cases, the notes are cryptic and provide limited information on the conditions of the borehole.

ICPP-MON-A-164A (drilled 1-2/007)

45-46 ft bls some water above bedrock

Motes recorded on 1-5-00 indicate water at 40 fi
158 ft bls wet clay

177 ft bls very wet rubble zone

ICPP-MON-A-164B (drilled 2/007)

122 fi bls water on top of basalt, in rubble above interbed

125-140 ft bls interbed

139 ft bls damp red clay

Video log taken 2 &3/00

Standing water in the hole at 117 ft bls. Hole cased and drilling continued. Water observed
dripping down the inside of the casing beginning at 130 ft. At 170 fi bls, voluminous smounts of
water cascading down the borehole. Further visual observation obscured.

ICPP-MOMN-A-164C (drilled 6/00)

No mention of water or wetness in the borehole during drilling

Video log taken 6/00

Wet borehole walls from 110 fi to 235 fi bls. Cascading water from the 235-ft zone down to total

depth.

ICPP-MON-A-165 (drilled 4/00)

No mention of water or wetness in the borehole during drilling

Video taken 5/00

Wet borehole walls were observed at 231, 271, 375, 391, and 412 ft bls. No cascading water.

ICPP-MON-A-166 (drilled 3-4/00)

440 f bls dampness

Video log taken 4/00

Mo visible cascading water. At 295 fi bls, borehole walls looked more wet and az 437 fi bls they
were very wet. The borehole was not cleaned out after drilling; consequently, mud cake on the
borehkole walls prevented further observation.

ICPP-MON-A-167 {drilled 5/00)

No mention of water or wetness in the borehole during drilling

Video log taken 6/00

Water cascading from borehole walls at 198 fi bls, approximate location of bottom of stabilization
casing down 1o total depth. Oxidized basalt at 260, 306, and 320 fi bls may indicate water sources
however, it was impossible o distinguish from water originating from above,
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ICPP-MON-5-187 (drilled 9/04)
No mention of water or wetness in the borehole during drilling

ICPP-MON-5-190 {drilled 9/00)
No mention of water or wetness in the borehole during drilling

ICPP-MON-5-190A (drilled 9/00)
No mention of water or wetness in the borehole during drilling

ICPP-MON-5-193 (drilled 8/00)
41 fi bis basalt

ICPP-MOMN-5-196 (drilled 10,/00)
38 fi bls moist/wet

40 fi bls moist

45 ft bls moist

51 ft bls dry

53 ft bis dry

ICPP-MON-5-199 (drilled 10/00)
10 ft bls slightly moist

15 ft bls slightly moist

20 ft bls dry

25 ft bls dry

30 ft bls slightly moist

40 i bls dry

45 ft bls dry

50 fi bls dry

ICPP-MON-5-210 (drilled 10/00)
Entire hole moist to slightly moist

ICPP-MON-V-188 (drilled 9/00)
57-72 fi bls moist sediments/clay
88-90 fi bls moist clay

ICPP-MON-V-191 (drilled 9/00)
60 ft bls moist sediments

115 fi bis moist

117 ft bls moist clay

ICPP-MON-V-194 (drilled %/00)

40 fi bls slightly moist
52-53 ft bls slightly moist
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97 ft bls slightly moist
100 ft bls slightly moist
125 fi bls slightly moist

ICPP-MON-V-197 (drilled 10/00)
15 ft bls moist

20-56 ft bls moist

56-106 fi bls dry

106-118.5 ft bls moist

120 fi bls wet

125 ft bls moist

ICPP-MON-V-211 (drilled 10/00)

5 ft bls slightly moist

10 ft bis slightdy moist

25 fi bls slighdy moist

45-47 ft bls near top of interbed, moist
110 ft bis very moist

125 fi bis slightly moist

127 ft bis slightly moist

129 ft bls moist

ICPP-SCI-A-213 (drilled 9/00)
58 ft bls moist interbed (gamma log shows interbed at 57-66 ft bls)
No other mention of water or wetness in the borehole during drilling

ICPP-SCI-V-195 (drilled 1/01)

Drilling of well 195, attempt at core recovery (Janvary 31, 2001) was unsuccessful because the
sediment in the 140-150 fi interbed was (oo dry to be held in place within the core barrel during
extraction of the drill string.

USGS-185 (drilled 9/00, not shown on the map but located approximately 310 ft northeast off
ICPP-MON-V-211)
Video logs taken September 2000 and February 2001
0/00 - 108 ft bis, borehole walls very wet
157 ft bls, water seeping in through casing joint (after cased)
220 ft bls, wet borehole walls
274-289 fi bls, very wet borchole walls
310 ft bls, wet borehole walls
321 ft bis, very wet walls
2/01 - 214-224 f bls, wet and dripping down borehole walls
280-307 ft bls, wet borehole walls
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USGS-186 (drilled 10/00, not shown on map but located approximately 100 ft east of ICPP-
MON-V-194)
Videos log taken October 2000 and February 2001
10/00 -190-299 fi bls, very wet borehole walls
299 ft bls, water squirting into borehole from 1 spot
299 fi to water table, walls very wet
2/01 - 204 ft bls, walls moist
118-242 ft bls, moist with rivalets of water along borehole wall
248 fi bls, wet fractures but dry walls
298 fi bls, wet walls
299 fi bls, water still squirting into borehole from 1 spot
299-489 ft bls, borehole walls moist to wet with some dripping
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NOTES

General:

NS — not sampled

TAL —target analytelist

CLP - Contract Laboratory Program

L QF — Laboratory-Assigned Concentration Qualifier Flags
VQF — Vdidator-Assigned Data Qualifier Flags

COL/DL — coliform per deciliter

Inorganic Data:

LQF:

VOQF:

B - Vaue was obtained from a reading that was |ess than the Contract Required Detection Limit
but greater than or equal to the Instrument Detection Limit.

U — Analyte was analyzed for but not detected.
E — The reported value is estimated because of the presence of interference.

U — The material was analyzed for and was detected at or above the applicable detection limit, but
the associated vaue was less than 5 times the highest positive amount in any laboratory blank.

UJ— The material was analyzed for, but was not detected.

J—The materia was anayzed for and was detected at or above the applicable detection limit but
the associated value is an estimate and may be inaccurate or imprecise.

R —The accuracy of the datais so questionable that it is recommended the data not be used.

Organic Data:

LQF:

VQF:

U — Compound was analyzed for but not detected.
J— Estimated vaue.
B — Anadyteisfound in the associated blank as well as the sample.

E — Concentration of compound exceeded the calibration range of the GC or GC/M S instrument
for that specific anaysis.

U —Material was analyzed for but not detected. The associated numerical value is the sample
quantitation limit.

J— Associated numerical value is an estimated quantity
R — The data are unusable.

UJ— The materia was analyzed for, but was not detected. The sample quantitation limit is an
estimated quarntity.
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Radiochemistry Data:

VQF:. U —Theanadysiswas performed, but no radioactivity was detected (i.e., the radioanalytical result
was not statistically positive at the 95% confidence level) meaning the radionuclide is not
considered to be present in the sample.

UJ— The analysis was performed and the result is highly questionable due to serious andytical
error and/or laboratory quality control anomalies. Use of datais strongly discouraged.

J—The analysis was performed and radioactivity was detected (i.e., the radioanalytical result was
statistically positive at the 95% confidence level), however, the result is questionable due to
analytical and/or laboratory quality control anomalies and should therefore be used only as an
estimated quantity.

R —The anaysis result is unusable and was rejected due to severe analytical and/or quality
control problems.
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Table C-1. Basdline groundwater data for Well ICPP-MON-A-164C.

Sample Dates
November January February March
Analyzed Constituents 2000 2001 2001 2001
Miscellaneous Inorganics (mg/L) (mg/L) (mg/L) (mg/L)
Alkalinity 149 148 144 144
Biochemical Oxygen Demand U 9.14B 3.60B NS
Bromide NS NS U NS
Chloride NS NS 5.8 NS
Chromium hexavalent NS R U NS
Fecal Coliform (COL/DL) None None None NS
Total Coliform (COL/DL) None None 950 NS
Fluoride NS NS 0.22 NS
Nitrate (mg N/L) 0.4 0.45 0.46 NS
Nitrite (mg N/L) U U U NS
Nitrogen, Ammonia (as N) U U U U
Nitrogen, Nitrate-Nitrite (as N) 0.484 0.486 0.496 0.482
Phosphate NS NS U NS
Phosphorous, Total (as P) 0.0486 0.0361 0.0414 0.0262
Sulfate NS NS 222 NS
Total Dissolved Solids 210 217 214 151
Total Kjeldahl Nitrogen U 0.132 U U
TAL Metals (mg/L) (mg/L) (mg/L) (mg/L)
Aluminum U U U U
Antimony U U U U
Arsenic 0.006 U U U
Barium 0.0764 0.0697 0.0671 0.071
Beryllium U U U U
Boron 0.0348 U U u
Cadmium U U U U
Calcium 47.3 453 431 452
Chromium 0.006 U U U
Cobalt U U U u
Copper 0.0053 0.0063 U u
[ron 0.117 0.130 U U
Lead U U U u
Lithium U U U U
Magnesium 121 114 10.8 11.6
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Table C-1. (continued).

Sample Dates
November January February March

Analyzed Constituents 2000 2001 2001 2001
TAL Metals (mg/L) (mg/L) (mg/L) (mg/L)
Manganese 0.005 0.0181 U 0.0092B
Mercury U U U U
Nickel U 0.0112 U 0.0069B
Potassium 2.09B 2.03B 1.69B 1.94B
Selenium U U U U
Silicon 101 9.79 9.8 10.1
Silver U U U U
Sodium 6.84 6.58 6.24 6.37
Strontium 0.273 0.251 0.245 0.258
Thallium U U U U
Vanadium U U U U
Zinc 0.0113 0.0136 U 0.0051B
CLP-List Volatile Organic Compounds (mg/L) (mg/L) (mg/L) (mg/L)
1,1,1-Trichloroethane U U U U

1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane
1,2-Dichloroethene (Total)
1,2-Dichloropropane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone

Benzene
Bromadichloromethane
Bromoform
Bromomethane

Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane

cCcCCcCcCcccccccccc®nmccocococoececec
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Table C-1. (continued).

Sample Dates
November January February March
Analyzed Constituents 2000 2001 2001 2001
CLP-List Volatile Organic Compounds (mg/L) (mg/L) (mg/L) (mg/L)
Dibromochloromethane U U U U
Ethylbenzene U U U U
Methylene Chloride U U U U
Styrene U U U U
Tetrachloroethene U U U U
Toluene U U U U
Trichloroethene U U U U
Vinyl Chloride U U U U
Xylenes U U U U
Cis-1,3-Dichloropropene U U U U
Trans-1,3-Dichloropropene U U U U
Alphaemitters (pCi/L) (pCi/L) (pCi/L) (pCi/L)
Americium241 1.12E-02 + U 1.54E-02 + U
5.63E-03UJ 6.94E-03J
Neptunium-237 U 1.94E-02 + U U
8.96E-03UJ
Plutonium 238 2.60E-02 + U U ]
1.09E-02]
Plutonium239/240 U U U U
Uranium-233/234 1.35E+00 + 1.15E+00 + 1.41E+00 + 1.42E+00 +
1.61E-01 1.21E-01 2.00E-01 1.13E-01
Uranium235/236 U U U 5.75E-02 +
1.14E-02
Uranium-238 6.81E-01 + 6.01E-01 = 8.09E-01 + 7.49E-01 +
9.94E-02 7.59E-02 1.39E-01 6.51E-02
Gamma Emitters (pCi/L) (pCi/L) (pCi/L) (pCi/L)
Americium241 U U U U
Antimony-125 U U U U
Cerium144 U U U U
Cesium134 U U U U
Cesium137 U U U U
Cobalt-58 U U U U
Cobalt-60 U U U u
Europium152 U U U U
Europium154 U U U U
Europium155 U U U U
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Table C-1. (continued).

Sample Dates
November January February March
Analyzed Constituents 2000 2001 2001 2001
Gamma Emitters (pCi/L) (pCi/L) (pCi/L) (pCi/L)
Manganese-54 U U U U
Niobium-95 U U U 1.68E+00 +
7.88E-01UJ

Potassium-40 2.81E+01 + 3.06E+01 + u 1.64E+01 +

1.07E+01J 9.60E+00 7.34E+00UJ
Radium-226 U 3.71E+00 + U U

1.43E+00UJ
Ruthenium-103 U U U 1.81E+00 +
7.85E-01UJ
Ruthenium-106 U ) ) U
Silver-108m U U U U
Silver-110m U U U U
Uranium-235 U U U U
Zinc-65 U ) ) U
Zirconium95 U U U U
I sotopic Analyses (pCi/L) (pCi/L) (pCi/L) (pCi/L)
Carbon-14 U 2.44E+00 + U U
7.44E-01UJ

Gross Alpha 8.78E-01 + 8.66E-01 + 2.23E+00 + 1.98E+00 +

3.65E-01UJ 2.77E-01 8.71E-01UJ 6.21E-01
Gross Beta 2.02E+00 + 2.73E+00 + u 1.53E+00 +

7.03E-01UJ 3.45E-01 6.52E-01UJ
lodine-129 U U U U
Radium-228 NS NS NS NS
Strontium-90 U U U U
Techniciun99 U U U U
Tritium ) ) ) ]
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Table C-2 Basdline groundwater data for Well |CPP-MON-A-165.

Sample Dates
November January February March March

Analyzed Constituents 2000 2001 2001 2001 Duplicate
Miscellaneous Inorganics (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Alkalinity 155 153 154 153 154
Biochemical Oxygen Demand U U U NS NS
Bromide NS NS U U U
Chloride NS NS 7.7 6.0 8.0
Chromium hexavalent NS R U NS NS
Fecal Coliform (COL/DL) None None None None None
Total Coliform (COL/DL) None 4200 24 aJ None
Fluoride NS NS 0.19 0.13E 0.15
Nitrate 0.66E 0.65 0.64 1.1EJ 0.66J
Nitrite U U 0.01 U U
Nitrogen, Ammonia (as N) U U U U U
Nitrogen, Nitrate-Nitrite (as N) 0.671J 0.731 0.707 0.690 0.696
Phosphate NS NS U U U
Phosphorous, Total (as P) 0.0263 0.039 0.266 0.0194 0.0231
Sulfate NS NS 289 305 304
Total Dissolved Solids 232 244 230 249 247
Total Kjeldahl Nitrogen 0.511 U 0.241 0.157J 0.1UJ
TAL Metals (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Aluminum U U U U U
Antimony u U U U U
Arsenic 0.0052 u U U U
Barium 0.0729 0.0702 0.0703 0.073B 0.0731B
Beryllium U U U U U
Boron 0.0384 U U U U
Cadmium U U U U U
Calcium 46.9 445 458 46.8 46.4
Chromium 0.0088 0.0068 0.0062 0.0079B 0.0081B
Cobalt u U U U U
Copper U U U U U
[ron 0.0697B U U U U
Lead U U U U 0]
Lithium u U U U U
Magnesium 139 131 134 138 13.7
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Table C-2. (continued).

Sample Dates
November January February March March
Analyzed Constituents 2000 2001 2001 2001 Duplicate
TAL Metals (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Manganese U U U U U
Mercury U U U U U
Nickel U U U U U
Potassium 2.08B 2.1B 1.98B 2.09B 2.08B
Selenium u U U U U
Silicon 105 9.66 9.76 111 11
Silver U U U U U
Sodium 8.03 7.77 7.9 7.6 7.7
Strontium 0.266 0.249 0.257 0.26 0.259
Thallium u u U U U
Vanadium U U 0.0051 U U
Zinc 0.0106 0.0077 U U U
CLP-List Volatile Organic Compounds (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
1,1,1-Trichloroethane u U U U U
1,1,2,2-Tetrachloroethane U U U U U
1,1,2-Trichloroethane U U U U U
1,1-Dichloroethane u U U U U
1,1-Dichloroethene U U U U U
1,2-Dichloroethane U U U U U
1,2-Dichloroethene (Total) U U U U U
1,2-Dichloropropane u U U U U
2-Butanone R R U U U
2-Hexanone U U U U U
4-Methyl-2-pentanone U U U U U
Acetone u U U U U
Benzene U U U U U
Bromadichloromethane U U U U U
Bromoform U U U U U
Bromomethane U U U U U
Carbon disulfide U U U U U
Carbon tetrachloride U U U U U
Chlorobenzene U U U U U
Chloroethane U U U U U
Chloroform U U U U U
u U u u U

Chloromethane
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Table C-2. (continued).

Sample Dates
November January February March March
Analyzed Constituents 2000 2001 2001 2001 Duplicate
CLP-List Volatile Organic Compounds (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Dibromochloromethane U U U U U
Ethylbenzene U U U U U
Methylene Chloride U U U 1J U
Styrene U U U U U
Tetrachloroethene U U U U U
Toluene U U U U U
Trichloroethene U U U U U
Vinyl Chloride U U U U U
Xylenes u u U U U
Cis-1,3-Dichloropropene U U U U U
Trans-1,3-Dichloropropene U U U U U
Alphaemitters (pCilL) (pCi/L) (pCi/L) (pCi/L) (pCi/L)
Americium241 u U 3.10E-02 + 1.88E-02 + 2.09E-02 +
1.09E-02] 7.20E-03J 7.79E-03]
Neptunium-237 u U U U U
Plutonium 238 U U U U U
Plutonium239/240 U U U U U
Uranium-233/234 1.36E+00+  128E+00+ 110E+00+  1.29E+00+  1.29E+00+
1.54E-01 1.27E-01 1.56E-01 1.17E-01 1.22E-01
Uranium-235/236 u u u 3.68E-02 + 4.25E-02 =
1.34E-02J 1.38E-02
Uranium-238 441E-01 + 6.97E-01 + 4.70E-01 5.20E-01 + 6.36E-01 +
7.02E-02 8.02E-02 9.07E-02 5.80E-02 7.04E-02
Gamma Emitters (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L)
Americium241 u U u 1.27E+01 + U
6.31E+00UJ
Antimony-125 U U U U 4.29E+00 +
1.64E+00UJ
Cerium144 U U U U U
Cesium134 u u U U U
Cesium137 U U U U U
Cobalt-58 U U U U 0]
Cobalt-60 u U U u 2.04E+00 +
7.13E-01UJ
Europium152 U U U U )
Europium154 U U U U U
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Table C-2. (continued).

Sample Dates
November January February March March
Analyzed Constituents 2000 2001 2001 2001 Duplicate
Gamma Emitters (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L)
Europium155 U U U U U
Manganese-54 U U U U U
Niobium-95 U U U U U
Potassium+40 2.38E+01+  3.75E+01+ U U U
6.75E+00UJ 1.22E+01
Radium-226 U U U 3.32E+00 + 2.28E+01 +
1.28E+00UJ  7.84E+00UJ
Ruthenium-103 U U U U U
Ruthenium-106 U 1.57E+01 + U U U
6.85E+00UJ
Silver-108m U U U U U
Silver-110m U U U U U
Uranium-235 U U U U )
Zinc-65 U U U U U
Zirconium95 U U U U U
I sotopic Analyses (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L)
Carbon-14 3.33E+00 + 2.66E+00 + u u 4.51E+00 +
8.02E-01 7.34E-01UJ 9.52E-01
Gross Alpha 560E+00+  1.74E+00+ 161E+00+  2.04E+00+  2.18E+00+
2.23E+00UJ 3.18E-01 7.79E-01UJ 5.78E-01 6.15E-01
Gross Beta 9.85E+00 + 2.45E+00 + 2.38E+00 + 2.72E+00 + 2.74E+00 +
1.56E+00J 3.40E-01 1.10E+00UJ 6.08E-01 6.63E-01
lodine-129 U U U U U
Radium-228 NS NS NS NS NS
Strontium-90 U U U U U
Technicium99 U U U U )
Tritium 8.91E+02+  9.71E+02+ U 1.11E+03+  1.12E+03*
1.53E+02 1.54E+02 1.35E+02 1.36E+02
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Table C-3. Basdline groundwater data for Well ICPP-MON-A-166.

Sample Dates
November January February March April

Analyzed Constituents 2000 2001 2001 2001 2001
Miscellaneous Inorganics (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Alkalinity NS NS NS 144 152
Biochemical Oxygen Demand NS NS NS NS U
Bromide NS NS NS NS U
Chloride NS NS NS NS 10.9
Chromium hexavalent NS NS NS NS 0.041EJ
Fecal Coliform (COL/DL) NS NS NS NS None
Total Coliform (COL/DL) NS NS NS NS 19
Fluoride NS NS NS NS 0.31EJ
Nitrate NS NS NS NS 0.12E
Nitrite NS NS NS NS U
Nitrogen, Ammonia (as N) NS NS NS U U
Nitrogen, Nitrate-Nitrite (as N) NS NS NS 0.0998 0.276
Phosphate NS NS NS NS U
Phosphorous, Total (as P) NS NS NS 0.0350 0.0411
Sulfate NS NS NS NS 16.2
Total Dissolved Solids NS NS NS 220 217
Total Kjeldahl Nitrogen NS NS NS U 0.240
TAL Metals (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Aluminum NS NS NS 0.401 0.270
Antimony NS NS NS u U
Arsenic NS NS NS u u
Barium NS NS NS 0.0539B 0.0509B
Beryllium NS NS NS U U
Boron NS NS NS 0.0213B U
Cadmium NS NS NS u u
Calcium NS NS NS 37.8 36.5
Chromium NS NS NS 0.0125 0.0084B
Cobalt NS NS NS u U
Copper NS NS NS U U
Iron NS NS NS 0.383 0.285
Lead NS NS NS U 0.0044
Lithium NS NS NS u U
Magnesium NS NS NS 135 130
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Table C-3. (continued).

Sample Dates
November January February March April

Analyzed Constituents 2000 2001 2001 2001 2001
TAL Metals (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Manganese NS NS NS 0.265 0.168
Mercury NS NS NS U U
Nickel NS NS NS 0.0586 0.0084
Potassium NS NS NS 2.62B 2.54B
Selenium NS NS NS u u
Silicon NS NS NS 27.2 12.43
Silver NS NS NS U U
Sodium NS NS NS 129 113
Strontium NS NS NS 0.328 0.216
Thallium NS NS NS u U
Vanadium NS NS NS 0.0135B U
Zinc NS NS NS 0.0306 0.0108B
CLP-List Volatile Organic Compounds (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
1,1,1-Trichloroethane NS NS NS u 0.005UJ
1,1,2,2-Tetrachloroethane NS NS NS U 0.005UJ
1,1,2-Trichloroethane NS NS NS U 0.005UJ
1,1-Dichloroethane NS NS NS u 0.005UJ
1,1-Dichloroethene NS NS NS U 0.005UJ
1,2-Dichloroethane NS NS NS U 0.005UJ
1,2-Dichloroethene (Total) NS NS NS U 0.005UJ
1,2-Dichloropropane NS NS NS u 0.005UJ
2-Butanone NS NS NS u 0.005UJ
2-Hexanone NS NS NS U 0.005UJ
4-Methyl-2-pentanone NS NS NS U 0.005UJ
Acetone NS NS NS u 0.005UJ
Benzene NS NS NS u 0.005UJ
Bromadichloromethane NS NS NS U 0.005UJ
Bromoform NS NS NS U 0.005UJ
Bromomethane NS NS NS u 0.005UJ
Carbon disulfide NS NS NS u 0.011
Carbon tetrachloride NS NS NS U 0.005UJ
Chlorobenzene NS NS NS U 0.005UJ
Chloroethane NS NS NS u 0.005UJ
Chloroform NS NS NS u 0.005UJ
Chloromethane NS NS NS U 0.005UJ

C-14



Table C-3. (continued).

Sample Dates
November January February March April
Analyzed Constituents 2000 2001 2001 2001 2001
CLP-List Volatile Organic Compounds (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Dibromochloromethane NS NS NS u 0.005UJ
Ethylbenzene NS NS NS u 0.005UJ
Methylene Chloride NS NS NS U 0.005UJ
Styrene NS NS NS U 0.005UJ
Tetrachloroethene NS NS NS U 0.005UJ
Toluene NS NS NS 0.039 0.017J
Trichloroethene NS NS NS U 0.005UJ
Vinyl Chloride NS NS NS U 0.005UJ
Xylenes NS NS NS u 0.005UJ
Cis-1,3-Dichloropropene NS NS NS U 0.005UJ
Trans-1,3-Dichloropropene NS NS NS U 0.005UJ
Alpha emitters (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L)
Americium241 NS NS NS 2.01E-02 + 2 14E-02 +
8.05E-03J 8.20E-03J
Neptunium-237 NS NS NS u U
Plutonium 238 NS NS NS U U
Plutonium239/240 NS NS NS U U
Uranium-233/234 NS NS NS 1.16E+00+  1.21E+00*
9.40E-02 1.30E-01
Uranium-235/236 NS NS NS 458E-02+  9.72E-02 +
1.06E-02 2.69E-02
Uranium-238 NS NS NS 5.26E-01+ 5.58E-01+
5.58E-02 7.42E-02
Gamma Emitters (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L)
Americium241 NS NS NS U U
Antimony-125 NS NS NS U U
Cerium144 NS NS NS u u
Cesium134 NS NS NS u U
Cesium137 NS NS NS U U
Cobalt-58 NS NS NS U U
Cobalt-60 NS NS NS u u
Europium152 NS NS NS U U
Europium154 NS NS NS U U
Europium155 NS NS NS U U
Manganese-54 NS NS NS u U
Niobium-95 NS NS NS u U
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Table C-3. (continued).

Sample Dates
November January February March April
Analyzed Constituents 2000 2001 2001 2001 2001
Gamma Emitters (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L)
Potassium-40 NS NS NS u u
Radium-226 NS NS NS 4.54E+00 + U
1.19E+00J
Ruthenium-103 NS NS NS U U
Ruthenium-106 NS NS NS U U
Silver-108m NS NS NS u u
Silver-110m NS NS NS u U
Uranium-235 NS NS NS U U
Zinc-65 NS NS NS U U
Zirconium-95 NS NS NS U U
I sotopic Analyses (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L)
Carbon-14 NS NS NS u 2.24E+00 +
9.14E-01UJ
Gross Alpha NS NS NS 2.17E+00+ 1.12E+00 +
6.03E-01 4.32E-01J
Gross Beta NS NS NS 2.94E+00+  3.34E+00+
6.22E-01 5.80E-01
lodine-129 NS NS NS u U
Radium228 NS NS NS NS u
Strontium-90 NS NS NS U U
Technicium99 NS NS NS U U
Tritium NS NS NS 5.27E+02 + U
1.30E+02
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Table C-4. Basdline groundwater data for Well ICPR-MON-A-167B.

Sample Dates
November January February March April April
Analyzed Constituents 2000 2001 2001 2001 2001 Duplicate

Miscellaneous Inorganics (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Alkalinity 146 144 152 146 157 157
Biochemica Oxygen Demand 8.33BJ 6.15B 3.25B NS U U
Bromide NS NS NS NS u u
Chloride NS NS 6.4 NS 9.6 95
Chromium hexavalent NS R u NS 0.041EJ 0.041EJ
Fecal Coliform (COL/DL) None None None NS None None
Total Coliform (COL/DL) None 1100 800 NS None None
Fluoride NS NS 0.26 NS 0.19EJ 0.24EJ
Nitrate 0.44 0.41 0.24 NS 0.53E 0.52E
Nitrite U U U NS U U
Nitrogen, Ammonia (as N) 0.0259 0.0332 0.0166 0.0792 0.0182 U
Nitrogen, Nitrate-Nitrite (as N) 0.357 0.386 0.336 0.0826 0.449 0.501
Phosphate NS NS U NS U U
Phosphorous, Total (as P) 1.38 0.269 5.65 313 0.480 0.358
Sulfate NS NS 30.0 NS 35.2 354
Total Dissolved Solids 227 238 222 241 248 249
Total Kjeldahl Nitrogen U 0.141 0.143 0.705J 0.231 0.399
TAL Metals (mg/L) (mgl/L) (mg/L) (mg/L) (mg/L) (mg/L)
Aluminum 328 27.2 17.7 23.7 15.6 14.2
Antimony U U U U U U
Arsenic U U U U U U
Barium 0.113 0.103 0.0822 0.104B 0.0873B 0.0852B
Beryllium U U U U U U
Boron U U U U U U
Cadmium U U U 0] U U
Calcium 66.5 61.4 54.0 60.9 53.7 52.8
Chromium 0.0438 0.045 0.0212 0.0325 0.0506 0.0481
Cobalt 0.0152 0.0114 0.0064 0.0099B 0.0085B 0.0074B
Copper 0.0706 0.0547 0.0349 0.0598 0.0334 0.031
Iron 19.2 16.6 10.2 14.2 10.8 10.0
Lead 0.0108 0.0076 0.0068 0.0086 0.0104 0.0095
Lithium U U U V) U U
Magnesium 23.1 216 18.0 20.7 181 17.6
Manganese 0.355 0.3 0.218 0.265 0.17 0.159
Mercury U U U U U U
Nickel 0.0801 0.0746 0.0438 0.0586 0.0549 0.0507
TAL Metals (mg/L) (mgl/L) (mg/L) (mg/L) (mg/L) (mg/L)
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Table C-4. (continued).

Sample Dates
November January February March April April
Analyzed Constituents 2000 2001 2001 2001 2001 Duplicate

Potassium 2.56B 2.62B 2.3B 2.62B 2.42B 2.26B
Selenium U 0.0059 U U U U
Silicon 19.3 8.4 24.6 27.2 355 349
Silver U U U U U U
Sodium 14.0 13.3 12.0 12.9 15.4 15.1
Strontium 0.349 0.323 0.294 0.328 0.296 0.292
Thallium U U U U U U
Vanadium 0.0207 0.0194 0.0124 0.0135B 0.0129B 0.0123B
Zinc 0.0412 0.0337 0.0242 0.0306 0.0195B 0.0185B
CLP-List Volatile Organic
Compounds (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
1,1,1-Trichloroethane U U U U U U
1,1,2,2-Tetrachloroethane U U U
1,1,2-Trichloroethane U U U U U U
1,1-Dichloroethane U U U U ) U
1,1-Dichloroethene U U U U U U
1,2-Dichloroethane U U U U ) U
1,2-Dichloroethene (Total) U U U U U U
1,2-Dichloropropane U U U ] U U
2-Butanone R R U U U U
2-Hexanone U U U U U U
4-Methyl-2-pentanone U U U U U U
Acetone U U U U 0.005UJ 0.005UJ
Benzene U U 0] U U U
Bromodichloromethane U U U U U
Bromoform U U U ] U U
Bromomethane U U U U U U
Carbon disulfide U U U U U U
Carbon tetrachloride U U U U U U
Chlorobenzene U U U U U U
Chloroethane U U U U U U
Chloroform U U U U U U
Chloromethane U U U U U U
Dibromochloromethane U U U U U U
Ethylbenzene U U U ] U U
Methylene Chloride U U U 1J 0.005UJ 0.005UJ
Styrene U U U U U U
Tetrachloroethene U U U U U U
CLP-List Volatile Organic (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

C-18



Table C-4. (continued).

Sample Dates
November January February March April April
Analyzed Constituents 2000 2001 2001 2001 2001 Duplicate
Compounds
Toluene U U U U U U
Trichloroethene U U U ] U U
Vinyl Chloride U U U U U U
Xylenes U U U U U U
Cis-1,3-Dichloropropene U U U U U U
Trans-1,3-Dichloropropene U U U U U U
Alpha emitters (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L)
Americium-241 U U 1.34E-02 £ 147E-02 + 1.12E-01 + 3.89E-02 £
6.07E-03J 6.35E-03UJ 3.29E-02 1.28E-02
Neptunium-237 U U U ] U U
Plutonium-238 U U U U U U
Plutonium-239/240 U U U ] U U
Uranium-233/234 1.46E+00 + 1.66E+00 = 1.32E+00 + 1.17E+00 + 1.37E+00 + 1.29E+00 +
1.82E-01 1.62E-01 1.97E-01 1.16E-01 1.50E-01 1.37E-01
Uranium-235/236 U 3.20E-02 + U 5.61E-02 + 3.76E-02 + U
1.46E-02 UJ 1.73E-02 1.71E-02J
Uranium-238 7.65E-01 + 8.04E-01 + 9.82E-01 + 6.06E-01 £ 6.62E-01 = 6.79E-01 £
1.15E-01 9.25E-02 1.62E-01 7.10E-02 8.88E-02 8.59E-02
Gamma Emitters (pCil/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCil/L)
Americium-241 U U U U U U
Antimony-125 U U U
Cerium-144 U U U U U U
Cesium-134 U U U U U U
Cesium-137 U U U U U U
Cobalt-58 U U U U U U
Cobalt-60 U U U U U U
Europium-152 U U U U U U
Europium-154 U U U ] U U
Europium-155 U U U U U U
Manganese-54 U U U U U U
Niobium-95 U U U U U U
Potassium-40 U U U U U U
Radium-226 U 5.74E+00 + U 4,00E+00 + U U
1.69E+00UJ 1.16E+00
Ruthenium-103 U U U U U U
Ruthenium-106 U U U U
Silver-108m 1.18E+00 + U U U U U
4.38E-01 UJ
Silver-110m U U U U U U
Gamma Emitters (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L)
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Table C-4. (continued).

Sample Dates
November January February March April April
Analyzed Constituents 2000 2001 2001 2001 2001 Duplicate
Uranium-235 U U U U U U
Zinc-65 U U U U U U
Zirconium-95 U U U U U U
Isotopic Analyses (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L)
Carbon-14 2.94E+00 + 1.65E+00 U 2.37E+00 + 7.16E+00 + 2.86E+00 +
7.87E-01UJ 7.22E-01UJ 9.23E-01UJ 9.65E-01 9.09E-01

Gross Alpha 5.09E+00 + 2.42E+00 + 6.00E+00 + 4.33E+00 + 2.12E+00 + 9.54E-01 +

1.53E+00 7.02E-01 1.62E+00 1.51E+00J 8.99E-01UJ 4.61E-01UJ
Gross Beta 9.80E+00 + 3.46E+00 + 3.45E+00 + 1.31E+01 + 3.38E+00 + 3.33E+00 +

1.87E+00 6.72E-01 1.14E+00 1.90E+00 9.94E-01 5.33E-01
lodine-129 U U U U U 1.32E+00 +

4.64E-01UJ
Radium-228 NS NS NS NS U U
Strontium-90 U U U U U U
Technicium-99 4.09E+00 + U U U U u
1.89E+00UJ

Tritium 6.46E+02 + 5.99E+02 + 5.76E+02 + 3.61E+02 + 9.57E+02 + 9.68E+02 +

1.09E+02 1.35E+02 1.17E+02 1.08E+02 1.23E+02 1.22E+02
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Appendix D

Wellhead Protection Plan
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Thie Idaho Wellhead Protection Plan, published in February 1997 by the Idaho Division of
Environmental Quality (IDEQ), describes a program (currently voluntary) which recommends the
estabirshmegrt of a "Wellhead Protection Program” to prevent the contamination of drinking -
water w;lls Thrs program is intended to protect drinking water supplies through the delineation
of wellhead ; protectron areas® followed by the implementation of management policies for these
areas (and the potential contamination sources within them) relative to the levels of risk they
pose. This Plan is soon to become regulation when adopted by EPA’s Source Wa‘t,é'r Assessment
program, but at the present time does not set implementation deadlines.

Dist uti

INEEL WELLHEAD PROTECTION PROGRAM - MEF-04{97

The Idaho National Engineering and Environmental Laboratory (INEEL) has, chogen to begrg
rmplementaﬁon of a Wellhead Protection Program for all INEEL drinking aater-and productlon
wells prior to regulatorily enforced implementation deadlines. It is the intent at the INEEL to.
minimize impact to existing and future operatrons while at the same time estalbhsihmg @,program
which improves groundwater protection in cases where a significant risk:to INEEL:water surges
now exists or may exist in the future. This can be accomplished by deﬁmng those ateas inxvrhich
contaminants (if released) could migrate to the-drinking water and produiction wells,’ ‘usingthe
appropriate INEEL organizations to evaluate the potential risks within theése areas and establish
appropriate controls and policies, and making INEEL personnel more cognizant of the areas of
potential impact to INEEL water sources. In brief, it is intended to establish a program which
requires that grosndwater and »gellhe?qi,cqmammanon risks be considered during INEEL "
operatiofis and projects; it is not the intent tc discontinue or prohibit common INEEL activities
within the Wellhead Protection Areas.

Implementation of'a Wellhead Protedtion Progtain can b expected to create additionai tmaiial,

and,r;:gulatory responsibilities at the INEEL“I.n order to'éstablish an effective Wellhead
" Protattion Program with minimal aﬁVErsaé ifnpacts to INEEL operations, projectsiend budndte

Wellhead protection areas are da{inea as those surface and subsurface areas surrounding a well through
which contaminants are likely to move and contaminate the well over specified time periods.
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is important that the appropriate people be involved during program development. Attachment A
describes IDEQ's Wellhead Protection Plan requirements, discusses the INEEL activities
conducted to date, and addresses future prograrn‘&nplementation tasks, while Attachment B
presents proposed wellhead protection area mapg for the INEEL. Please review the Attachments
(or pass them on to an appropriate responsible party) and provide comments back to me by
November 15, 1997 regarding designated points of contact for further development of the
INEEL's Wellhead Protection Program, specific interests or concemns you may have regarding
this program, and the proposed wellhead protection area maps. Ican be reached at 526-5522,
Mailstop 4110, or OV address "FELDME".

Sincerely,
MMaee. E‘LA.««U»«)
Mark Feldman

Environmental Monitoring
MEF:caq

Attachments
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Aftachment A

The Idaho Wellhead Protection Plan has three general goals: to prevent the contamination of
groundwater by appropriately managing potential contamination sources; to establish "response
action areas” around a welthead which provides sufficient time to respond to an event which
could contaminate drinking water supplies; and to protect the area of contribution of a well by
appropriately managing land use. The Plan attempts to accomplish these goals by requiring a
number of actions, including delineating wellhéad protection areas for eath drinking water wetl,
maintaining an inventorv and management stratégy for the potential contamination sources
within these areas, and developing land-use policies which protect the areas of contribution to a
well. It also requires that contingency plans be*developed in the event a drinking water well
becomes contaminated, and that sites for future wells be identified and protected.

The Plan recognizes that the "management” and "policy” components are the most important

parts of the Plan, and provides much latitude to the water purveyor in the manner in which most

requirements can be met. The exception to this is the delineation of the wellhead protection

areas; boundaries must be established using the guidelines presented. The Plan requires that

four distinct zones be identified for each well. These zones, presented in order of the stringency

with which they should be managed, include:

(1) Zone 1A, which corresponds to a 50 foot sanitary setback radius from the well (presently
required by state law),

(2)  Zone 1B, which corresponds to the boundary for a 3-year time of travel for contaminants
in the aquifer,

3) Zone 2, which corresponds to the boundary for a 6-year time of travel for contaminants in
the aquifer, and

) Zone 3, which corresponds to the boundary for a 10-year time of travel for contaminants
in the aquifer.

The Plan also identifies 5 methods for delineation, dependent upon the amount of information

available, and cautions that any assumptions made on behalf of information uncertainties should

be made such that the delineation analyses yield the largest (most protective) wellhead protection

area.

The INEEL decided 2-3 years ago to begin implementation of the requirements of IDEQ's—
Wellhead Protection Plan as a "best management practice" for all drinking water and production
wells because the Plan represented a sensible approach to groundwater protection. The ensuing
activities in 1995 resulted in the preparation of "capture zone" maps for all the INEEL wells, but
little else in the form of implementation. More recently, IDEQ submitted the updated Plan
(published in February 1997) as a proposal to meet EPA's Source Water Assessment program
requirements and, based on initial feedback from EPA expects approval of the Plan in its current
form. This action is expected to make the requirementsqnandatory within the next 2 years, and  +
has sparked renewed interest in the program. As an initial step, proposed wellhead protection
area maps have been prepared for each of the INEEL facilities in which these wells are located.
These maps were created by modifying the previously prepared capture zone maps to meet the
current requirements of the IDEQ Plan, and include the four designated protection area zones.
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During preparation of the maps, efforts were made to balance the total area impacted against the
need to identify all areas which may be in the zone of contribution for a wellhead. The resultis a
series of maps which represent conservative boundaries for wellhead protection areas based on
conditions which have been documented over time at the INEEL. The boundaries for these
wellhead protection areas do not imply that all areas encompassed actually contribute to the
wellhead, but more accurately they suggest that contribution to the wellhead is possible within
these areas. This is consistent with the intended use of the maps, which is to indicate those
regions in which (1) added care should be given to those existing sites which represent potential
groundwater contamination sources and (2) special consideration should bé given to future
construction which may represent a groundwater, fisk.’ (The maps cannot be used to definitively
state that a site, specifically one in close proximity to a protection area boundary, is or is not in
the catchment zone for a wellhead.) Attachment 8,provides a detailed discussion of the
delineation process for the INEEL's wellhead protection areas, and presents the maps and tabular
information on the protection zones.

Future INEEL Wellhead Protection Program activities include finalizing the wellhead protection
area maps and completing the inventory of potential contamination sources, determining
programmatic responsibilities and implementation avenues, and developing appropriate policies
for managing potential contamination sources and land use within the protection zone
boundaries. The wellhead protection area maps can be finalized after incorporation of any
feedback on the proposed delineations in Attachment B, and the initial inventory of potential
contamination sources (which has already begun) can be based upon information already
documented in the INEEL's GIS library and other readily available resources. Concurrent with
this, discussions regarding the appropriate organizations for ownership of responsibilities should
be initiated, with the intent to use those organizations and programs already performing similar
tasks. (Examples include possible use of the Environmental Restoration organization to evaluate
the relative risk of existing and future potential contamination sources within the wellhead
protection areas; the INEEL Groundwater Protection Program Plan and the INEEL Land Use
Planning Document to publicize the wellhead protection area maps and provide easy access for
their use across the INEEL; and the National Environmental Policy Act project review checklist
for early identification of INEEL operations and projects which fall within the protection areas.)
Policy development efforts for the INEEL Wellhead Protection Program should begin soon
thereafter. Based on recommendations of the INEEL Groundwater Committee, the focus of these
policies should be to identify (and minimize where feasible) existing risks to INEEL water -~
sources while at the same time protecting these water sources from future INEEL activities
through informed siting and controls. Emphasis should be placed on a "common sense”
approach which avoids the practice of summarily prohibiting activities and projects within
wellhead protection areas.
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Attachment B

The Idaho Wellhead Protection Plan identifies five techniques for the delineation of wellhead
protection areas; three of these techniques (the Basic 1, Basic II, and Refined Methods) can be
applied at the INEEL. The Basic I and II Methods are both conservative techniques which
establish four large, concentric, fixed-radius circles around each wellhead as boundaries for the
four protection area zones, while the Refined Method allows the water purveyor to use
knowledge of the aquifer properties to establish the'protection area zones-and boundaries. (The
Refined Method estimates a capture zone boundary for a wellhead using various modelling codes
and requires access to data such as transmissivity, hydraulic gradient, flow angle, and pump rate.)
Given sufficient information, the Refined Methbd provides a better estimation of the actual
catchment area for a wellhead, as well as a smaller protection area which must be managed.

The wellhead protection areas delineated for the INEEL drinking water and production wells are
based upon the Refined Method. In 1995, the RESSQC Module of EPA's WHPA modelling
code was selected for use from the list of modelling codes and simple "capture zone" maps were
generated for 2 and 5-year times of travel for each of the wells. In 1997, when work on the
INEEL's Wellhead Protection Program was reinitiated, the previous capture zone maps were
compared to IDEQ's current Wellhead Protection Plan requirements. Changes and details
highlighted in the Plan (basing protection area zones on 3, 6, and 10-year times of travel,
requiring the use of the most conservative assumptions when faced with data uncertainties or
ranges of values, and noting that the WHPA code assumes no lateral migration of contaminants
through the vadose zone) implied that the capture zone maps prepared in 1995 no longer satisfy
Plan requirements. Faced with three options (1) adopt much larger protection areas via the use of
one of the Basic Methods, (2) embark on an expensive mission to remode! the capture zones
using a more complex code, or (3) modify the existing capture zone maps, the latter was chosen.

Based on the recommendations and assistance from the INEEL Groundwater Committee, the
capture zone maps were modified in a number of ways. First, the protection areas were
lengthened by linearly ex&fp’Blating the 2 and 5-year time of travel capture zones to 3, 6, and 10-
year times of travel. Second, the protection areas were widened by adopting flow angle "ranges",
rather than the single, dominant flow angle used in the original capture zone maps. Based on
information in the 1993 "INEL Groundwater Monitoring Plan" (GMP) all INEEL facilities-
exhibit variation or uncertainty in aquifer flow angle ranging from 20 degrees to 90 degrees.
(Identified and documented in the GMP for the purpose of siting monitoring wells at INEEL
facilities, these ranges are believed to represent conservative values.) Adopting these flow angle
ranges as bounding guidelines in establishing the lateral boundaries of the protection areas, the
resultant protection areas resemble a pie-shaped wedge.

Third, the protection areas were augmented with a circular zone surrounding the wellhead to
account for uncertainties associated with a heterogeneous aquifer, a thick vadose zone, and
lateral migration of contaminants prior to their entry to the aquifer. The GMP, in the Monitoring
Network sections for each facility, recognizes that ample opportunity exists for lateral migration
of contaminants through the vadose zone due to its thickness and fractured basalt structure. Asa
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result, it defines the distance the "line of compliance™ monitoring wells should be located from
the potential contamination sources in order to capture any lateral migration. In effect, these
distances provide a site-specific estimate of the potential for lateral movement of the
contaminants through the vadose zone. Ranging from 500 to 4000 feet, these values represent
the best facility-specific information available, and were adopted as the radii for the circular
management zones around the wellheads.

Finally, as recommended by IDEQ's plan, in situations where the mapped protectlon areas of
multiple wells intersect, the protection areas are ¢dmbined and the wells are treated as a single
wellfield. This has resulted in a single wellhead,protection area for each of the INEEL facilities
within which drinking water or production wells are located. Table 1 provides a listing of the
wells by facility and summarizes the final speciﬁ‘:ations used in delineating the protection areas
at each of the INEEL's facilities, and figures 1-18 present the maps showing the protection area
zones and boundaries. As can be expected and is seen in the figures, most of the INEEL's
wellhead protection areas are comumeon in shape and orientation, though some abnormalities exist.
Those figures which demonstrate abnormal characteristics are discussed below,

The INEEL and all of its wellhead protection areas are shown in Figure 1, providing an
indication of the total areas covered. As expected, this figure shows variation in protection area
size when comparing one facility to another. This is largely the result of the variation in
transmissivity values (which dictates protection area length) and groundwater flow angle range
values (which dictates protection area width) across the site. Close observation of this figure also
points out an apparent discrepancy; NRF and ICPP portray similar wellhead protection area
characteristics, but TRA has a protection area which differs significantly in size and orientation,
even though it overlaps that of [CPP. This is probably caused by facility-specific data being
extrapolated to a larger region. (Local hydrologic conditions vary greatly in fractured basalt;
when these localized conditions are projected over a larger area, subtle differences in the data
become magnified.) These differences do not necessarily indicate an error in the development of
the protection area for TRA, but more likely reflect the degree of uncertainty associated with.
establishing the protection argas for NRF and ICPP. As a result, no effort to change the
protection area maps to reflect "consistency" have been made.

The EBR-] and RWMC wellhead protection areas, shown in figures 6 and 13 respectively, each
have circular protection areas rather than the characteristic wedge-shaped protection areas. ~This
is due to the low transmissivity values measured at each facility, resulting in relatively short
distances modelled for 10-year times of travel (296 feet for EBR-I and 1800 feet for RWMC). In
both cases, the distance associated with the "potential for lateral movement of contaminants
through the vadose zone" exceeds the linear distance for the 10-year time of travel. As a result,
the circular zone placed around the wellhead to account for lateral contaminant movement in the
vadose zone is the dominant feature, and has been designated the protection area boundary for
both maps. (Consistent with this boundary designation, the lines marking Zones 1B and 2 were
adjusted accordingly.) This technique is supported at RWMC by the fact that contaminants
believed to have originated in the Subsurface Disposal Area (which is not within the flow angle
range measured at the RWMC) have been detected at the wellhead.
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The ICPP wellhead protection area, shown in figures 8 and 9, is notable simply for its size.
Covering approximately 40 square miles and enveloping the NRF facility, this protection area is
influenced by the high transmissivity values measured at ICPP and a wide aquifer flow angle
range which is probably due to the influence of the Big Lost River. This protection area also has
the largest circular zone surrounding the wellheads, owing to a history of significant contaminant
movement along the perched water zones below ICPP. (Contaminants, believed to have
originated south of the wells and well outside the groundwater flow angle range for ICPP, have
been detected in the ICPP Production Wells 04 & 05.) As noted previously, the boundaries for
this welthead protection area are based on the information specific to the Jocalized conditions at
ICPP. Projection of these conditions over a larger area to establish boundaries for the ICPP
wellhead protection area has likely resulted in & very conservatively sized protection area, but is
also reflective of the lack of information available on the area between ICPP and NRF.

The rest of the wellhead protection areas, as shown in the remainder of the figures, are very
similar in nature and exhibit no notable abnormalities.
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Tablel - INEEL Wellhead Protection Area Delineation Specifications

FACILITY; Zone 1A* | Circular Boundary Zone 1B* | Zone 2° | Zone 3'

Well ID Radius Zone® Radius | Angles® Length Length | Length
{ft) (ft) (degrees) (ft) (ft) (ft)

ANL-W ; 50 500¢ 20 degree span from | 6200 12400 20000
EBR-II #1&2 45 - 65 degrees

CFA; 50 1000 35 degree span from | 2833 5667 9000
CFA #1&2 0- 35 degrees

EBR-L 50 500 360 degree span 150 300 500
EBR-1 fn;om 0 - 360 degrees

Gun Range; 50 500 80 degree span from | 3767 7533 12600
Rifle Range Well 0 - 80 degrees

ICPP; 50 4000 90 degree span from | 11533 23067 38000
CPP #01, 02, 04 325 - 55 degrees
& 05

NRF; 50 500¢ 60 degree span from | 6700 13400 22400
NRF#1,2, &3 330 - 30 degrees

PBF; 50 500 30 degree span from | 1087 2173 3600
SPERT #1 & 2 25 - 55 degrees -

RWMC; 50 2000 360 degree span 600 1200 2000
Production Well from 0 - 360 degrees

TRA; 50 1000 30 degree span from | 3067 6133 9200
TRA #01, 03, 30 - 60 degrees
& 04

TAN-CTF; 50 500 55 degree span from | 500 800 1200
FET #1 & 2 355 - 50 degrees

TAN-TSF; 50 500 9¢ degree span from { 667 1333 2000
ANP #01 & (02 - 315 - 25 degrees

TAN-WRRTF; 50 500 75 degree span from | 500 1033 1700
ANP #08 310 - 25 degrees

* Sanitary setback distance defined by the State of Idaho for drinking water wells.
" Circular protection zone for the lateral migration of contaminants within the vadose

zone, based on information in the "INEL Groundwater Monitoring Plan™.

¢ Lateral protection area boundaries measured clockwise from due North.
¢ Estimated distance for a 3-year time of travel in the aquifer.
¢ Estimated distance for a 6-year time of travel in the aquifer.
! Estimated distance for a 10-year time of travel in the aquifer.
¢ The "INEL Groundwater Monitoring Plan" does not identify a distance for these
facilities -- 500’ was selected as the minimum default value.
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Figure 10. NRF Wellhead Protection Area.
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Figure 17. TAN-TSF Wellhead Protection Area,
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tdaho Nano ol B nearmg & Eavirapmentd Laborarory
INTEROFFICE MEMORANDUM
Date: October 6, 1999
To: LK Winterh% MS 5227 6-1086
From: J. F. Graham' 4 MS 4110 6-7935
Subject: 'APFROVAL OF THE PERCOLATION POND REPLACEMENT PROJECT (INTEC-99-

008) - JFG-105-99

Bechtel BWXT Idaho LLC's (BBWT's) National Environmental Policy Act (NEPA)/Environmental Program staff
has approved the attached Environmental Checklist (EC) for the proposed action. In addition, the DOE
Environmental Restoration Program Office and DOE NEPA Campliance Office have approved the action in
accordance with the June 1994 Secretarial Policy on the National Environmental Policy Act. The attached BC and
Approval Form will give your project an audit record and you may proceed with the project subject to compliance
with any conditions stated on the approval sheet, If the project description or scope changes, please notify B. E.
Walker at 526-8195. Reference the EC title and number (identified above) for subsequent transmittals regarding this
EC,

BEW
Attachments

cc: K, M. Davis, MS 3921
J. D. Griffin, MS 4143
1. S. Irving, MS 3428 G\ﬁg
K. L. Miller, MS 5117
M, Vorachek, MS 5208
B. E. Walker, MS 4143
J. M. White, MS 5111
E. J. Ziemianski, DOE-ID, MS 512}
NEPA File INTEC-99-008
J. F. Graham File
UFC 6101/EA CFL-1
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Environmental Checklist Approval Form

ProjectNo:  INTEC-99-008
Project Title:  INTEC Percolation Pond Replacement Project

The undecsigned zgree that the information in the sbave-referenced docwnent id trus, accurate, and complete to
the best of their lnowledge. The facilify Environmental Support representative, M. G. Lewls (526-0623), or the
FWMW.MVM&(SM@.W&W»MWW
envirogzmental requirements. The condition listed helow must be completed before initiating the proposed
activity. This Hating jg niot intended to be 2 listing of environmental requirements that must be met while

conducting the activity, 5¢ otechnical in ves+5n7‘fom).
* A project-specific Storra Water Pallution Prevention Plan for i Mﬁ\riﬁes(SWPl;P-GA)muatbe
. Before begi

approved prior to soil disturbance (other than that necessary for
any soll disturbance activities, (s project manager mmast verify approval of the SWFPP-CA and notify Brynna
‘Walker (526-8195) when this condition has beenmet,

i (s O ot

7772 S /12 ..
S Fouyhe , Bl

Facility Operstions Manager: \JZ/Q 19199
T . -%4',—1;7
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_From:  Jack D Depperschmidt@Exchange on 10/06/88 12:15 PM

To! Brynna K Evans/EVANBK/LMITCO/INEEL/US@INEL
cci John S Irving/JSI4/LMITCO/INEL/US@INEL, Rachel L Collins@Exchange, Kathleen E Hain@Exchange,
Talley W Jenkins@Exchange, Roger L Twitchell@Exchange, Vicki L Johnson@Exchange

Subject: PW: INTEC-99-008, Percolation Pond Replacement Project

Based on my review of the attached environmental checklist, INTEC-88-008, | have determined, as NEPA
Compliance Officer (as authorized by DOE Order 451.1A), that the environmental impacts of the proposed
action should be covered by the CERCLA process as referenced in the text. Therefore, no further NEPA
review is required

—Qrlginal Message—

From: Evans, Brynna K

Sent: Tuesday, Oclober 05, 1009 6:26 AM

To: Depperschmidt, Jack D

Ce: (rving, John §

Subject: INTEC-89-008, Percolation Pond Replacement Projact
Importance: High

The final environmental checklist is attached for your NEPA 'approvaL_ Thanks.

INTEC-99-008.doe
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From:  Kathlesn E Haln@Exchange on 10/05/99 12:58 PM

To: Brynna K Evans/EVANBK/LMITCO/INEEL/US@INEL
ce!

Subject: RE: INTEC-83-008, Percolation Pond Replacement Project
Bryanna -

This EC is approved.

Kathleen E. Hain, Director

Enviranmental Restoration
—Qriginal Message——
From: Evans, Brynna K
Sent: Tuesday, October 05, 1989 8:32 AM
To: Main, Kathjeen E
Subject: INTEC-85-008, Percolation Pond Replacement Project
Importance: High :

The attached Environmental Checklist (listed above) is being sent for your review of the actjvity
and concurrence that it meets the requirements specified in the 1984 Sacretarial Policy on the
National Environmental Palicy Act for a CERCLA activity that is excluded from the NEPA
process. These requirements are:

1. That the proposed action does not site, consiruct, or operate a treatment, storage or
disposal facility that, in addition to supporting CERCLA actions, would also serve waste
management or other purposes.

2. That steps have been taken to the extent practical to ensure opportunities for early public
involvement in the CERCLA process and that DOE will make CERCLA documents avallable to
the public as early as possible.

This EC has already been reviewed by the DOE-ID NEPA Compliance Office. All comments to
date have been resolved. The EC is in its final form, but has not been sent out as approved. |f
you have any comments, please let me know. If you approve of the EC, please send me an
e-mail note as soon as possible. Thank you,

Brynna Walker
< < File: INTEC-99-008.da¢c > >
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o .~ ENVIRONMENTAL CHECKLIST Page
U.S. DEPARTMENT OF ENERGY

Rev. 06 " IDAHO OPERATIONS OFFICE
: EC Document No.: INTEC-89-008

DIRECTIONS: Section A through D to be completed by the program/project manager. Section E & F fo he complsted by the LMITCO's Policy and
Permitting Organization, the DOE-ID NEPA Compliance Officer (NCO), or as Indicated.

"SEGTION A. Projact Tifle: INTEC Percolation Pond Replacement Project

DOE-HQ PROGRAM: _ER PROJECT NUMBER: 3XDC22
_PERFORMING ORGANIZATION: _LMITCO General Projects DATE: _ Apri( 20, 1989

DOE PROJECT TECHNICAL MANAGER: _R. L. Collins TELEPHONE NUMBER: 526-1681
PERFORMING ORGANIZATION CONTACT: __J. K. Winterholter TELEPHONE NUMBER: 526-1086

SECTION B. Project Description: Attach a complets and conclse description of the project or action, inciuding type of action (e.g., new
cansfruction, process modification, malntenance, new activity, research and development, or work for others),
purpose and need, pallution prevention and waste minimization measyres, projected start and end datas, and

. approximate cost.
SECTION C.  Sources of Impact: Wouid the aclion Invlvs, genetate, or fesult (n changas to any of the follawing? (If yes, explain on aitachment, )
Source Yes | No Source Yes | No Source Yes No
1. Alr Emisslons X 8. Water/Well Use X 15. Hazardous Waste X
2, Asbestos X 19, Water Course Modification X 116, Radioactive Waste X
3. Work Fores Adjustment * X |10, Pesticide Uss X |17. Mixed Waste
4. Excess Nolsa Levels X 11. Chemical Use/Storage X [18. Radiation Exposura X
5. Utllity Modification X 12. Petroleum Storage X 19. Liquid Effluent X
8. Soil Disturbance X | 13. Salid Waste X 20. Sensitive Resources X
7. Water Treatment X ]14.PCBs X |21. CERCLA/RCRA Site X
SECTION D. The Action is Determined as: (check one of the following or If unsure call Policy and Permitfing)
Appendix A Actions Appendix A Project Manager Signature:
10 CFR 1021 Appendix A to Subpart D
Routine Malntenance Actions Tralned RM Reviewer Signature:

10 CFR 1021 Appendix B to Subpart D, Subsection B1,3
X |Further NEPA documentation Is required. Forward to Pollcy and Permitting for NEPA determination and environmental review.

FresmEtHiiv e TO BE FILLED OUT BY THE POLICY AND PERMITTING ORGANIZATION s+ rhmikner

SECTION E. Category Evaluation Criteria: Would the action...  (if yes, explain on attachment.) : Yes | No
1. Require cultural, historical, or bicloglcal clearances? X
2. Patentally Impact sensitive resources |dentifled In ltem 1 above. Describe the mitigatian plan. X
3, Require or modify federal, state, or local permits, approvals, ete.? X
4. Be Incansistent with any existing consent orders or agreements (l.e,, FFA-CO, slte wide treatment plans, ete.)? X
5. Create wasts for which there is no disposition, Waste Generation Number, or Solld Hazardous Wasta Detsrmination from X
the Waste Management Autharity?
6. Regqulre siting, construction, or modification of 8 RCRA or TSCA regulated faclilty? X

SECTION F. NEPA Level of Documentation and Refersnee(s). .
cX: EA: EIS: CERCLA; X  Previausly Approved NEPA Documents: Not Covered in 10 CFR 1021

Reference(s): In accordance with the June 1994 Seeretarial Policy on the Narional Environmental Policy Act, the Department of Energy will rely on the
CERCLA process for review of actions to be taken under CERCLA. This will be documented in the Record of Decision for the CERCLA remediation plan for
erabls Unit 3-13. e———
Note; For projects chacked above as “CX” (Categorical Exclusion) the proposed action must not: 1) threaten 8 violation of applicabls. statutory,
regulatory, or permit requlrements for environmental, safety, and heaith, Including requirements of DOE orders; 2) require siting and
construction or major sxpanslon of waste etorage, disposal, recovery, or treatmant facilitles; 3) disturh hazardous suhstances, pollutants,
contaminants, or CERCLA-excluded petraleum and natural gas products that pre-exist In the environment such that there would be
uncontrolled or unpsimitted releases; 4) adversely affact environmentally sensitive resources. In addition, no extraordinary circumstances
related to the proposu exiet which would affect the significance of the action, and the action Is not “connacted™ nor * related” (40 CFR
1508.25(a)(1) and (2), respactively) to other actions with potentially or cumulatively significant Impacts.

Note: The abave paragraph does not apply to EA, EIS, or CERCLA ralatad activities.

Name: Brynna E. Walker ’ Telephone No.: 528-8185

Shnatumw Date: _#,ZZL/O
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45101 ENVIRONMENTAL CHECKLIST” Page 2

gg’v“égs U.S. DEPARTMENT OF ENERGY
' IDAHO OPERATIONS OFFICE

EC Document No.: INTEC-09-008

ENVIRONMENTAL CHECKLIST ATTACHAMENT

SECTION B (cont’d). Project Deseription:

The proposed project will construct two percolation ponds at the Idaho Nuclear Technology and Engineering Center
(INTEC), Idaho National Engineering and Environmental Labaratory (INEEL), to replace the eXisting percolation ponds.
INTEC generates 1.5 to 2.5 million gallons of process wastewater (service water) per day. This water is currently
discharged to two percolation ponds just south of INTEC. The ponds are scheduled for closure under the proposed
Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) remediation plan for Operable
Unit (OU) 3-13. The closure of the old ponds will be covered by a separate environmental checklist, This closure is
required because water infiltration from the ponds can mobilize contaminants contained in the soil and perched water
below INTEC. New ponds must be constructed before the existing ponds can be closed. .

Two new like-for-like percolation ponds will be constructed at a new location approximately 2 miles southwest of the
current ponds (see attached map). Two 14-inch diameter lines will be tied to the existing discharge lines and will ryn
approximately 13,000 feet from the tie-in point near the southwest corner of INTEC to the new point of discharge af the
new ponds. A new road will be required to access the ponds,

The existing pumps (4 electrical and 1 diesel) and piping inside INTEC facilities CPP-797 and CPP-1749 will be replaced
to provide adequate capabilities to pump the extra distance to the new ponds. The existing pumps will be excessed. In
addition, the project will require new groundwater characterization wells, groundwater monitoring wells, perched water
monitoring wells, and geotechnical borings and excavations for percolation testing,

The proposed project is budgeted at $4M. Geotechnical investigations (soil borings, percolation tests, and groundwater
characterization wells) will begin in October 1999. The results of these investigations will be used as the basis for design
and will also be required for the Wastewater Land Application Permit. Construction is scheduled to begin in March 2000
and be completed in November 2000. A subcontractor will perform all construction activities.

SECTION C (cont’d). Sources of impacts: Would the action involve, generate, or result in changes to any of the
following? .

1. Air Emissions — Trenching and excavation activities may generate fugitive dust emissions and exhaust from heavy
equipment, See Section F, Requirements of Operations, No, 1 for guidance.

In addition, an emergency diesel pump will be replaced with a larger capacity pump jn CPP-1749. See the attached Air
Permitting Applicability Determination (APAD) for requirements of operations related to the diesel pump,

4. Excess Noise Levels — Excessive noise levels will be generated by heavy equipment, portable compressors and |
powered hand tools. Personnel noise exposure will be managed by adhering to the requirements specified in MCP-2719,
"Hearing Conservation," which implements the requirements of 29 CFR 1910.95 and 29 CFR 1926.52. Noise exposure
managed in accordance with MCP-2719 is considered an insignificant impact on the human environment.

5. Utility Modification — The service waste system discharge line will be rerouted from the existing percolation ponds to
the new percolation ponds. Two new 14-inch lines will be tied to the existing discharge lines and will extend
approximately 13,000 feet from the existing point of discharge to the new percolation ponds, No new capacity will be

added to the system.

Additional electrical energy will be required when the pumps inside CPP-797/1749 are changed out for larger pumps.
Power will be provided for the new pumps from Load Center #3, which is being installed east of CPP-797 by the
Electrical Utility System Upgrade project. All modification activities will be conducted in accordance with DOE Orders,
the National Electric Code, and the Occupational Safety and Health Act.

Bz
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6. Soil Disturbance — Approximately 10 acres will be excavated for the new percolation ponds, which will be about 10
feet deep. The excavated soil will be used to create berms around the ponds. In addition, a trench (approximately 13,000
feet long, 5-8 feot wide, and 5-10 feet deep) will be excavated for the new service waste discharge lines. The lines will be
routed under roads by boring, Soil excavated from the trench will be used as backfill. A new graveled access road
(approximately 1 mile long) will extend from Portland Drive north to the new ponds.

Geotechnical investigations required for title design will require drilling bore holes (about 4 inches in diameter by 15 feet
deep) every 300 feet along the distribution pipe route and eight holes (4 inches by about 40 feet deep (to basalt)) in the
percolation ponds. Other geotechnical investigations will require digging four percolation test holes (4 feet in diameter by
4 feet deep). Following the geotechnical work the holes will be backdilled.

Four groundwater characterization wells will be drilled fo the aquifer (approximately 500 feet deep) for Wastewater Land
Application Permit baseline input, Four groundwater monitoring wells will also be required. The characterization wells
will likely also be used for monitoring wells, The well locations are as follows: E285,459.438 and N687,396.563;
E286,698.656 and N691,327.563; E287,491,375 and N687,177.063; and E285,855.719 and N690,620,688. Additionally,
up to 5 perched water monitoring wells (about 150 feet deep) will be drilled during construction, The locations of these
wells will be determined by the results of the characterization wells, )

Excavation will also be required outside CPP-797 to change out a portion of an existing stzinless steel header,
Approximately 100 cubic yards of soil will be excavated and then ysed as backfill.

Excavation of the percolation test holes must be performed according to the INEEL Storm Water Pollution Prevention
Plan for Industrial Activities (SWPPP-IA) (DOE/ID-10431). However, other soil disturbing activities must be performed
according to an approved project-specific Storm Water Pollution Prevention Plan for Construction Activities (SWPPP-
CA) (see Section F, Conditions, No. 1),

Note: The proposed location of the percolation ponds is not within the Big Lost River 100 year floodplain.

8. Water/Well Use — Potable water will be used to test the new discharge lines for leaks. In addition, the new

* percolation ponds will be designed to handle yp to 3 million gallons of wastewater per day, since the rest of the system is
designed to handie that quantity. The ponds will be sited to comply with a Wastewater Land Application Permit (WLAP)
so that there will be no impacts on existing drinking water or production wells, or to perched water beneath INTEC (see

-Section, F, Requirements of Operations, No. 2). Overall plant water usage will not increase.

Within 8 days of well completion, well construction information must be submitted to the Integrated Earth Science
Manager to update the INEEL Comprehensive Well Survey Database.

In addition, the wellhead protection plan developed by Environmental Affairs must be followed.

12. Petrolemm Storage — Petroleum products such as gasoline, diesel fuel, motor oil, and hydraulic oils will be used
during copstruction, They will be used in compliance with applicable contractor procedures,

13. Solid Waste — The proposed project will generate up to 30 cubic meters of nonhazardous, nonradioactive waste, such
as packaging material, normal constryction debris, and piping from demolition and tie-ins of the service waste lines.
Upon waste generation, Waste Generatar Services (WGS) will be responsible for performing hazardous waste
determinations and waste characterization. This characterization will be completed according to WGS published
procedures using the Waste Determination & Disposition Form, INBEL form number 435.39. All waste generated and
characterized will be managed to meet the requiremnents specified in the INEEL Reusable Property, Recyclable Materials
and Waste Acceptance Criteria (RRWAC). Management of the waste will initially be the responsibility of the project
manager and then transferred to WGS.

Béw
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16. Radioactive Waste ~ The proposed project will generate up to 3 cubic meters of radioactive waste, which would
consist of hand tools and anti-contamination clothing used during the tie-in of the new discharge lines to the existing
discharge lines inside INTEC and outside CPP-797/1749. Radioactive waste will be disposed of at the Radioactive Waste
Management Complex (RWMC) according to the facility’s WAC-RRWAC, Management of the waste will initially be
the responsibility of the project manager and then transferred to WGS., .

18. Radiation Exposure — There will be no more than 3 mrem total exposure during the tis-in of the new discharge lines
to the existing discharge lines. Radiation exposure other than background level is not expected for the remnainder of the
project. Exposure will be managed in compliance with 10 CFR 835 “Occupational Radiation Protection,” and the as low
as reasonably achievable (ALARA) principle using time, distance, and shielding. The radiation exposure for personnel
conducting this work will comply with a Radiation Work Permit (RWP) that controls maximum expasure levels.

19. Liquid Efffuent — Potable water will be used to test the new discharge lines for leaks. This water will then be
discharged into the new percolation ponds, Once the new ponds are in operation, up to 3 million gallons of wastewater
per day will be discharged into the ponds. This figure is based on historical records; there are no plans to actually
discharge this much. The wastewater will be in compliance with all requirements of the WLAP permit,

By the time a new WLAP facility (i.e., the new percolation ponds) is 50 percent complete, the project manager must
prepare a detailed plan of operation and submit to Environmental Affairs.

The project manager must submit to Environmental Affairs an as-built certification by a registered professional engineer
and specifications within 12 warking days of completing actual construction of the percolation ponds, or as-built plans if
the actual construction deviates from the approved plans and specifications.

The project manager must submit a revised plan of operation to Environmental Affairs within 1 year of commencing
operations.

20. Sensitive Resources = Ecological evaluations of the project areas have been performed by the Environmental Science
and Research Foundation (see attached letters from R, D, Blew), The areas being affected by this project are not
wetlands, unique habitats, or areas known to be occupied by threatened or endangered species. It is unlikely the project
will have a measurable impact on species of federal or state concern. Percolation pond berms will be sloped to allow
wildlife to safely access the ponds to obtain drinking water. Fencing will not be installed around the new ponds, The
distribution pipe excavation and pond berm sides will be planted with native species,

Excavation for the new percolation ponds, groundwater charactsrization wells, geotechnical tests, access road,
groundwater monitoring wells, perched water monitoring wells, and water distribution lines could be constructed near
identified cultural sites. To avoid these sites, all soil disturbance activities should be coordinated with the INEEL Cultural
Resource Management Office. Clearance has been recommended for this work (see attached notes from Brenda Pace and
Clayton Marler),

21. CERCLA / RCRA Site — Excavation activities will be conducted inside Environmentally Controlled Area (ECA)
CPP-88 for distribution line tie-ins and to replace approximately 5 feet of an existing stainless steel header outside CPP-
797. The new percolation ponds will be located outside of INTEC and outside of any ECAs. This location will be
included in the Record of Decision for Operable Unit 3-13.

SECTIONE. Category Evaluation Criteria: Would the action . ..

3. Require or modify federal, state, or local permits, approvals, etc.?
Project-specific SWPPP-CA

SECTION F. NEPA level of documentation and reference(s).

. R -
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Requirements of Operations:

1. Fugitive Dust Control — Fugitive dust emissions that may be produced during excavation and trenching activities
must be controlled in accordance with IDAPA 16.01.01.650, "Idaho Rules for Control of Fugitive Dust.™ This requires
that all reasonable precautions be taken to prevent the generation of fugitive dust. The performing arganization project
mangger shall ensure that fugitive dust emissions are controlled. Some reasonable precautions may include, but are not
limited to, using water or chemicals, using control equipment, and covering trucks. For additional guidance, see the
attached APAD or contact John Gill, LMITCO Environmental Affairs, at 526-8406.

2. Wastewater Land Application Permit — A WLAP must be obtained to allow service wastewater to be discharged
into the new percolation ponds. For guidance, contact Dennis Walker at 526-0226. )

Conditions:

1. Soil Disturbance ~ A project-specific Storm Water Pollution Prevention Plan for Construction Activities (SWPPP-
CA) must be approved prior to soil disturbance (other than that necessary for geotechnical investigations). Other worlk,
such as Title Design, may be conducted before the SWPPP-CA is approved. For guidance, consult the INEEL SWPPP-
CA document (DOE/ID-10425). If additional information is needed, contact the INEEL SWPPP Coordinator, DeAnna
Braun, at 526-8409. Before beginning any soil disturbance activities, the project manager must verify approval of the
SWPPP-CA and notify Brynng Walker (526-8195) when this condition has been met,

Contractor Comments:

1. Summary of the Proposed Action: The proposed project will construct two percolation ponds at INTEC to replace
the existing percolation ponds, which are scheduled for closure. Two new like-for-like percolation ponds will be
constructed at a new location approximately 2 miles southwest of the current ponds. Two 14-inch diameter lines will be
tied to the existing discharge lines and will run approximately 13,000 feet from the existing point of discharge to the new
point of discharge. The proposed project is budgeted at $4M. Construction is scheduled to begin in March 2000 and b
completed in November 2000. A subcontractor would perform all construction activities, '

2. Use of the CERCLA Process: In accordance with the June 1994 Secretarial Policy on the National Environmental
Policy Act, the Department of Energy will rely on the CERCLA Process for review of actions to be taken under

CERCLA. The proposed activity supports a CERCLA action and does n6t support the siting, construction, or operation of
a treatment, storage, or disposal facility for waste management or other purposes unrelated to CERCLA. The CERCLA
documents for this activity have incarporated NEPA values to the extent practicable, and the CERCLA docurnents will be
made available to the public in accordance with the requirements of CERCLA.

3. CERCLA Strategy: Although the proposed activity is not a CERCLA action, it does support a future CERCLA
action, since the new percolation ponds must be constructed befare the existing ponds are closed under CERCLA. This is
documented in the Record of Decision for the CERCLA remediation plan for OU 3-13 (to be signed by all parties in
October 1999).

e
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AIR PERMITTING APPLICABILITY DETERMINATION (APAD)
ENVIRONMENTAL AFFAIRS

_____ R R
Note: This attachment serves ni offlclal transmireal of ths Environmental Affairs APAD snd is approved based on Information and
projact description supplied for this detormination. The undersigned agree that the informatlon In the referenced docament s trug,

accnrate, and eomglete to the best of their knovmdsn.
——
Section A, Reviewer, Tncldﬁ and Anaroval )

Project Title: INTEC Percolation Pond Replacement Project

Date: September 28, 1999 Project Number: 3XDC22

APAD Tracking Number: 99-64 NEPA Document Number: INTEC-95-008

APAD Technical Author: Rachel Delmore Signsture: ' fe:
Telephane: 526-5950 0SS L urn e 7/2 32??

APAD Technical Reviewer: . Ray McDougal
Telephone: 526-0517

Manager Approval (noz required for transmittel of no
permitting requived statements). E. Dennis Walker
Telephone: 526-0226

DOE Project Technical Manager (#of required for Signature: . Date:
trensmirtal of no permitting required statements):
James F. Graham  Telephone: 526-7935

=
Date;

Performing Orgenization Project Manager (nof required for | Signature: Date:
transmittal of no permitting required statemenis):
Kirk Winterholler Telephone:

Facility Manager (nof required for transmittal of no Signasure: Date:
permitting required statements): :
Telephone:
Section B, Air Permittins Agglieablliz Determination
[ Jpeimit o Construcs (PTG) required (contact DEQ) [ Tpre Madification Required (sontset DEQ)
I:Irrevenﬁon of Significant Dsterioration (PSD) Permit DCmgowl Exemption
Category 11 Exemption L—_]Director’s Exemption
Further Evaluation for Permitting Required ,
I:,Nn Penmitting Required, With Condmons DNo Permitting Required, Without Conditions

o Permitting Required, CERCLA. Action with Conditions (must meet ARARs)
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Section C. Brief Description of Air Pollutant Emitthig Aspects of Proposed Activity

Percolation pond n'zplacemcnt will produce fugitive dust emissions during excavation and trenching activities.
A <100 horsepower emergency diesel pump will be installed and used, however, Kirk Winterholler indicated that the pump will

use djesel fuel, and run less than one hour per month for testing purposes, which qualifies the pump for a Category LI Permit to
Canstruct (PTC) exemption. . .
| .
Section D. Img| act (check if applicable) , '
:IAddiﬁonnl Re‘ﬁuix_'emmt(s) Attached ) Air Operating Permit Certification
| APAD Revisibn Requirement CERCLA Remedial Action
| z
]Changc in Stack Parameters DDemolin'on Natification
jExms Bmissi;ons Reporting xruel Bumning Equipment Particulate Matter
uel Sulfur Content Fugitive Dust Control
! )
[ Iincinerator Cdpiral [ INESHAP Asbestos Notification
jNESHAP Asbiestns Notification CERCLA DNESHAP Continuously Monitored Radionuclide
[ Inesar Radionuclide Actual Emissions DNESHAP Subcontractor Asbestoa Notification
HAP Una,'bated Radionuclide Emissions ' |Nou'ﬁcuion of Emissions Change
___IOpen Bumin ! articulate Matter Process Weight Limitations
:IPoﬂ:uble Equipment Registration Project Starus
porting IT - Subcontracter Internal Combustion Engine(s)
jSubconu'actur;Permiﬂinngesisﬂ'aﬁon Tier I AOF Duration
[ Irier 1 AOP Renewal ' isible Emissions

|- . '
Section E. Summﬂ of %u:lrements of Ezeraﬂonsn }

Fugitive Dust Control - Fugitive dust emissions thar may be producel during construction, demolition, excavatian, and
backfilling activities must be controlled in sccordance with Idsho Agministrative Procedures Act (IDAPA) 16,01,01,650, “Idaho
Rules for Control of Fugitive Dust®. This requires that all reasonable precautions be taken to prevent the generation of fugitive
dust. The perfurmﬁ:g organization Project Manager shall ensure thay fugitive dust emissiona for the proposed action are
controlled, Some rt::vonabln precautions may include but are not limited to, the use of water or chernicals, the use of control
equipment, and thi:l ering of trucks, For additional guidance, contact Jobn Gill (LMITCO Environmental Affairs; 526-8406).

For combustion sources with 2 maxirmum rated input of less than 10 fillion BTU/tr or mere particulate maiter emissions shall
not exceed the grain loading emission limits of 0.015 grains per dry $tandard cubic foot (gr/dscf) of effluent gas corrected to three
percent (3%) oxygéln by volums for gaseous fuel, 0.050 gr/dscf for liguid fuel, and 0.100 gt/dscf for caal (corrected to 8%
oxygen. .

For combustion sources with a maximum rated input of 10 million BTU/hr or more, particulats matter emissions shall not exceed
the grain loading emission Limits of 0.015 grains per dry standard cubic foot (gr/dscf) of effluent gas corrected to three percent
(3%) oxygen by volume for gaseous fuel, 0.050 gr/dscf for liquid fuel, and 0,050 gr/dscf for coal (corrected to 8% oxygen).
IDAPA 16.01.01.675—6‘77

!
t
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Section F. Summary of Air Emissions Environmental Reports Performed by Environmental
Affairs

DX |Air Emissions Inventory (phase I & IT) (John Gill) [ Jair Operating Pecmit rotm Gimy
. Annual Toxics Report (Byron Anderson) DContiuuous Compliance Monitoring (JimTkachylk)
| INESHAP Annual Repore (fim Tkechyk) [ Jperiodic Confirmatery Monstoring (HmTkachyk)

PSD Quarterly Report (Scott Lane)
DSemi-aunnal Continuous Complisnce Report (JimTkachyk)

Section G. Additional Comments or Conditions
None

Section H. Summaz of Air Ogeraﬁnﬁ Permit Rﬁuirements .

s

- Fuel Sulfur Content

_ |Fuel Buming Equipment Particulats Matter

Incinerator Control
anniculmMatteerms Weight Limitations Dnzpoxﬁnn
:I'I‘ier TAOP Duration DTicr TAQP Renewal
jVisihle Emissions

U gy ] g e e I
R o A Vi e TR

Vi Al N ) T Rt I RCERRE.
S A PR N ST AT “!l*r‘—mp,,‘r,p‘.;_\ i L gy

5'“0. Subpart Kb . Dgso:nsb

§60.42¢ . Dgsom
:Igso.uc ng. Subpar H
:lw. Subpart M . §61.154
363,460 §68

:lgaz
" Section I: Air Ogeraﬁng Permit Rﬂ' nirements B '

N/A ' .
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Section J: Justification for APAD

Potential for fugitive dust emissiohs with regard to excavation and trenching activities of percolation ponds. Also, the emergency
diesel pump is 3 point-source.

IDAPA 16.01.01.220 GENERAL EXEMPTION CRITERIA FOR FERMIT TO CONSTRUCT EXEMPTIONS

01, General Exemption Criteria. Sections 220 through 223 may be used by owners or operators to exempt ¢srtain sources
from the rsquirement to obtain a permit to construct. Nothing in these sections shall preclude an owner or operator
from choosing to obtain a permis to construct. For purposes of Sections 220 through 223, the term source means the
equipment or activity being exempted. No permit to construct is required for a source that satisfies all of ths following
criteria, in addition to the criteria set forth at Sections 221, 222, or 223: (11-13-98)T

a Less than,one hundred (100) tons, Uncontrolled potential emissions of the source shall not exceed one
hundred (100) tons per year of any regulated air poilutant. (11-13-9€)T
Qualification:  Uncontrolled potential cmissions will be less than 100 tons per year,

b. No significant increases. Uncontrolled potential emissions of the source shall not cause an increage in the
emissions of 8 major facility that exceeds the significant emissions rates set out in the definition of significant
at Section 006. (11-13-98)T .
Quallflcation: Uncontrolled potential emisslons will not cause a significant increase.

e Cormpliance with NAAQS. Uncentrolled potential emissions of the source shall not cause or significantly
contributs to @ violation of an smbient air quality standard, based upon the applicable air quality models, data
bases, and other requirements of 40 CFR Part 51, Appendix W (Guideline on Air Quality Models). No
further demonstration is required for those sources listed at Subsection 222.02. (11-13-98)T
Quallfication: The <100 horsepower emergency pump will use diesel fuel and will be operated less

than
two hundred (200) hours per year. This limited use will not contribute to
exceedance of the
NAAQS standards. (See Appendix A for emission calculations and summary.
d Combination, The source shall not be part of 3 proposed new major facility & part of a proposed major

modification. (11-13-96)T
Quallification: The source Is not part of 2 new major facility.

02. Record Retention, Unless the source is subject 1o and the owner or operator complies with Section 385, the owner or
operator of the source, except for these sources listed in Subsections 222.02.a, through 222.02.g., shall maintain
documentation on sits which shall identify the exemption determined to apply to the sourcs and verify that the source
qualifies for the identified exemption, The records and documentation shall be kept for a periad of time not less than
five (5) years from the date the exemption determination has been made or for the life of the source for which the
exemption has been determined to apply, which ever is greater, or until such time as a permit to construct or an
operating permit is issued which covers the operation of the source. The owner or operator shall submit the
documentation to the Department upon request. (11-13-98)T
Qualificatlon: Required records will be retained.

222. CATEGORY II EXEMPTION.
No permit to construct is required for the following sources. (11-13-98)T

o1. Exempt Source, A source that satisfies the criteria set forth in Section 220 and that is specified below:
(11-13-88)T

d. Stationary internal combustion engines used exclusively for emergency purposes which are operated less than
two hundred (200) hours per year and are fueled by natural gas, propane gas, liquefied petroleum ges,
distillate fuel oils, residual fuel oils, and diesel fuel; waste ail, gasoline, or refined gasoline shall not be used.
(11-13-98)T
Qualification: Per Kirk Winterholler, the pnmp is for emergency purposes and qualifies for

This exemption dne to Its size, usc of diese] fuel, and limited yearly use.
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N/A

Section K: saéeig NEPA Text | '
]
Section L: Chemicals IDAPA 16.01.01.585, 536 Taxic Air Pollutants ‘

N/A '

s

Routing Slip: | |
E. J. ZIEMIANSKI DOE . CPP : MS 5121
M. VORACHEK ES&H . CPP ' MS 5208

WCBDIRC ControlRep |, 'CPP . MS342]1
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1

July 22, 1999

Mr. Roger L. Twitchell f
NEPA Compliance Officer :
U.S. Department of Energy

Idaho Operations Office -
850 Energy Drive, MS 1216 ,
1dzho Falls, ID!83401-1563 '

Subject: Ecologmal evaluation for revised locauon for the INTEC Percolation Pond
Replaccment Project (lNTEC-99-0081) '

Dear Mr, Twitchell: .

| .
This letter provides recommendations in support of NEPA for activities related to the
construction of two percolation ponds for dispr}:sal of service waste water at INTEC. The facility
will also require two 14-inch pipes about 1,5 miles long extending from near the current
percolation ponds to the new ones, This letter i 1s in response to changes made in the siting of this

facility.

The revised, pr’loposcd location for the ponds i  southwest of INTEC (see attached map). The
vegetation commumty of this area was classified as sagebrush steppe on lava and was dominated
by big sagebrush, green rabbitbrush, tlnckspxke wheatgrass and bluebunch wheatgrass. A total of
35 species of plants were noted in this area. 'I‘o?.al plant cover was estimated at 25 percent. The
soils were vem gravelly. In this area, only one lmd1v1dual of the non-native species crested
wheatgrass was found. This same community | Structure was found in the pipeline corridor from
the ponds northeastward to just east of the bend in the corridor. At that point winterfat and
crested wheatgrass also appeared as dominant species. Crested wheatgrass dominated the plant
community from that point on east to INTEC.

The areas proposed for these activities are lxke!y used by a diverse complement of small
mammals, reptiles, and breeding bird species common to the sagebrush steppe. Some former
Candidate species for listing as Threatened or Endangered (e.g,, ferruginous hawk, loggerhead
shrike and sagebrush lizard) are known to use thse general areas. Big game animals likely using
these areas mclude pronghorn anid mule deer.

Waste ponds afe the only reliable water source on the INEEL and are used extensively by
wildlife. The creation of ponds in this area wxﬂ likely act as an attractant for wildlife, primarily
waterfowl, propghorn, mule deer, and potenually elk. These animals will likely increase use of
this area because of the proposed water source.
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It is possible to design the proposed ponds to enhance wildlife habitat on the INEEL. To
facilitate use by wildlife, the slopes of the berms should be as flat as possible and covered with
native vegeration. Transfer pipes between cells should be screened to prevent waterfowl from -
entering, Lack of proper screens at other INEEL facilities has resulted in mortality of waterfowl
protected by the Migratory Bird Treaty Act.

The project deseription does not meation the construction of fences around the percolation
ponds. As long as contaminant transport is not an issue, fences should not be installed. Fences
themselves can often cause negative impacts to wildlife, especially big game. If the berm slopes
are not too steep and are covered with vegetation, the risk of an animal becoming trapped in or
near the water, as has happen¢d at the INTEC sewage ponds, is small.

The project description does rfmt mention returning vegetative cover to the pipeline corridor or to
the berms around the ponds. ‘We recommend planning for revegetation be completed prior to any
excavation, Most of the soils ‘on the INEEL have a horizon containing high concentrations of
calcium carbopate starting at about 45 cm (eighteen inches) below the soil surface. This material
is generally not suitable as topsoil because its high pH and low nutrient availability make it
difficylt to revegetate. The top 45 cm (eighteen inches) of soil should be reserved separate from
the material below it as it is excavated. This reserved topsoil should be returned as the surface .
horizon while backfilling the pipeline ditch, and spread qver the surface of the berm around the
ponds. We recommend these areas be planted with pative species. We believe this to be
especially important for the pond area because non-native species are relatively rare in that area.
The Foundation can provide a'Fsistance to the project manager in selecting appropriate species
and seeding rates. To further reduce the costs and regulatory liabilities associated with
revegetation, the area of soil disturbance should be kept as small as possible.

An additional consideration fdr revegetation on the pipeline corridor is the thermal load from the
pipeline on the soil above it. The project manager should ensure that the amount of heat
transferred to the overlying soil will not impede growth of vegetation,

An issue that is becoming increasingly important to ecological resources on the INEEL is
fragmentation of habitat into smaller units. This project will expand the influence of the INTEC
complex. Even though the percolation ponds cover only a few acres, they will likely affect the
patterns of wildlife use over ai area larger than the present INTEC facility, To date, no
assessment has been done of the cumulative impacts of such developments on ecological
resources site-wide, :

The areas likely to be affectedby these activities are not wetlands, unique habirats, or areas
known to be occupied by thredtened or endangered species. It is unlikely the proposed activities
will have any measurable impact on species of federal or state concern. It is my opinion a
biological consultation with the U.S. Fish and Wildlife Service is not necessary for these
activities, ‘ v
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If you have any questions regarding this evaluation, please contact me at the letterhead phone
number. '

Sincerely,

y 27

Roger D. Blew, Ph.D.
Plant Ecologist

Enclosure: As Stated
cc:. 1. S, Irving, LMITCO, MS 3428

J. K. Winterholler, LMITCO, MS 5227
B. K Evans, LMITCO, MS 4143
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Environmental Science and Research Foundation, Inc.

1Q1 S. Park Ave. Suite 2; PO, Box 5/838 @ |daho Falls, ID 83405 e 208.525.7078 Fax: 208-525-7036
Email: blewr@esrf.org ® Web Page: hitp://esrf.org

Septembey 21, 1999

Mr. Roger L. Twitchell
NEPA Compliance Officer
U. S, Department of Energy
Idaho Operations Office
850 Energy Drive, MS 1216
Idaho Falls, ID 83401-1563

Subject: Ecological evaluation for revision to the INTEC Percolation Pand Replacement Project
(INTEC-99-008)

Dear Mr. Twitchell;

This letrer provides recommendations in support of NEPA for activities related to drilling
monitoring wells associated with the INTEC Percolation Pond Replacement Project. A total of
four wells will be drilled (see attached map).

The vegetation community of this area was classified as sagebrush steppe on lava and was
domjnated by big sagebrush, green rabbitbrush, thickspike wheatgrass and bluebunch wheatgrass.
A total of 35 species of plants were noted in this area. Total plant cover was estimated at 25
percent. The soils were very gravelly. Two of the proposed well sites (002 and 003) are located
in areas with significant densities of the non-native annual grass, cheatgrass.

The areas proposed for these activities are likely used by a diverse complement of small
mammals, reptiles, and breeding bird species common to the sagebrush steppe. Some former
candidate species for listing as threatened or endangered (e.g., ferruginous hawk, loggerhead
shrike and sagebrush lizard) are known to use these general areas. Big game animals likely using
these areas include pronghorn and mule ‘deer.

The Foundation strongly suggests the size of the impacted area be kept as small as possible and
weeds on the disturbed area, including cheatgrass, be controlled. All areas disturbed will require
seeding with a mixture of native grasses. The Foundation also recommends that any roads built
to the well pads be developed by mowing down the brush and the remaining vegetation not be
grubbed, bladed or scraped off. Maintaining this native vegetation will aid in weed management
on those roads. The Foundation can assist with details on revegetating the disturbed areas.

It is unlikely the proposed activities will have any measurable impact on species of federal or
state concern. There are no federally listed or proposed threatened or endangered species, species
of special concern, or records thereof, or designated critical habitat in proximity to the project
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area, the area of construction of storm water pollution prevention measures, the areas where
storm water flows from the project area to the point of discharge, or in proximity to the area
where storm water discharges into receiving waters. It is my opinion a biological consultation
with the U.S. Fish and Wildlife Service is not necessary for these activities.

If you have any questions regarding this evaluation, please contact me at the lettethead phone
number.

Sincerely,

Roger D. Blew, Ph.D,
Plant Ecologist

Enclosure: As Stated
cc: J, S. Irving, LMITCO, MS 3428

J. K. Winterholler, LMITCO, MS 5227
B. K. Evans, LMITCO, MS 4143
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Brenda R Pace 09/15/99 11:23:31 AM

To: .John K Winterholler/JKW/LMITCO/INEEL/US@INEL
~H Brynna K Evans/EVANBK/LMITCO/INEEL/US@INEL, Clayton F Marler/CFM/LMITCO/INEEL/US@INEL

Subject: Archaeological Clearance Recommendation

Hi Kirk, archaeological survey within the area surrounding tha proposed new INTEC percolation
ponds, pipeline, and assaciated wells is nearly complete. As of today, all currently proposed
activity areas (ponds, pipsline/access road, four wells) have been intensively examined. Although
several archaeological sites have been identified in the vicinity of these activity areas, | believe that
all can be avoided by the wark. This avoidance will require some coordination with the INEEL
Cultural Resource Management Office. | will be pleased to provide this coordination for you, but
will be out of the Office from September 17 through October 3, 1999. In my absence, Clayton
Marler (6-0924) can assist you. When | return on October 4, 1999, | will assemble the Information
from the most recent well surveys and complete the archaeological technical report for the entire
project. This shouldn't take long, and | expect that we car get it out to the State Historic
Preservation Office and Shoshons-Bannock Tribas for their review by the second week in October.
In the interim before we receive comments from these Agencles, it is imperative that we avoid
damage to all identified archasological resources in the INTEC perc pond study area. Again,
Clayton Marler and | will assist in this avoidance. If care is taken to avoid the sensitive areas,
clearance is recommended for the work, Don't hesitate o call me or Clayton if you have any

questions. -Brende-
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T £ Claytan F Marler
T 09/23/99 03:25 PM

Toi John K Wintarholler/JKW/LMITCO/INEEL/US@INEL
ce; Brynna K Evans/EVANBK/LMITCO/INEEL/US@INEL, Brenda R Pace/BXR/LMITCO/INEEL/US@INEL,

Diana L Lowrey/DNO/LMITCO/INEEL/US@INEL

Subject: Percolation Pond distribution line

Kirk- we surveyed the new east-west distribution line route yesterday and only encountered a small
historic site. We surveyed a 50 m corridor on either side of the staked line yielding a total coverage
of an appraximate 100 m corridor. The historic site is located at the outer edge of the corridor,
approximately 40 m from the center and likely can be easily avoided. To aid avoidance measures
flagging marking the site was left in place. With the exception of this site nothing was found and
assuming that it can be avoided, cultural resourca clearancs is recommended for development
work related to the new distribution line route. As she mentioned in her note, Brenda will complete
a more formal report for the entire project upon her return from ltaly. [f we can be of further

assistance please let me know. Clayton
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