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ABSTRACT 

The Idaho Nuclear Technology and Engineering Center (INTEC) Service Wastewater Discharge 
Facility 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-ID 1999a). 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 
biological 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; general facility 
description; site specific geology, stratigraphy, soils, and hydrology; perched water discussions; and 
general 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 Environmental Checklist. 
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Preoperational Subsurface Conditions 
at the Idaho 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 occasionally, during wet years, from the Big Lost 
River. Other recharge sources may include lawn watering, storm water infiltration, and leaking 
underground pipelines containing nonhazardous and nonradioactive process water, fire water, steam 
condensate and radioactive liquid going to the tank farm. As a result, 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, I-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 vertical 
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 a large percentage of water recharge to the subsurface. 
Therefore, the INTEC Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) Record of Decision (ROD) for WAG 3 Operable Unit (OU) 3-13 (DOE-ID 1999a) requires 
closure of the existing service waste percolation ponds as the preferred alternative for helping decrease 
water content in the subsurface. In response to this action, an alternative discharge option for the 1.5 to 
2.5 million gallons per day of service wastewater was determined (DOE-ID 2000) and a new discharge 
location was identified (DOE-ID 1999b). 

In August 2000, construction of a new service wastewater discharge facility began at a location 
approximately 2 miles southwest of the INTEC facility adjacent to the channel of the Big Lost River 
(Figure 1-1). Because groundwater beneath the INEEL is protected under Federal and State of Idaho 
regulations from degradation due to INEEL activities, including discharges associated with new ponds, 
preoperational information required by DOE Order 5400.1 was collected. These data include pre-existing 
physical, chemical, and biological 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 environmental 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. Additionally, the 
document is a compilation of all 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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Figure 1-1. Location of INTEC, CFA, and the INTEC Service Wastewater Discharge Facility on the 
INEEL. 
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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 all 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 a mission change in 
1992, the facility no longer recovers U-235. The current mission is to 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 technologies. 

2.2 Service Waste System 

The SWS, serving all major INTEC facilities, generates 5.6 to 9.4 million L/day (1.5 to 
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 laboratories 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, all 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 a failure 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 1998a, 
LMITCO 1997a, 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 final sampling and monitoring station) prior to discharge to the ponds. Between February 
and April 2000, the Environmental Restoration Organization collected confirmatory samples of service 
waste from CPP-797. Samples were analyzed for metals, nonmetals, I-129, Sr-90, gross alpha, gross beta, 
and gamma. The data are reported in EDF-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. Essentially a rapid 
infiltration system, the new pond complex is composed of two cells excavated into the surficial alluvium 
and surrounded by bermed alluvial material. Each cell 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. 
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Figure 2-1. Diagram of the INTEC Service Wastewater Discharge Facility. 
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3. GENERAL SETTING 

This section briefly summarizes hydrogeologic and physical 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 a flat-lying area just southeast of the Big Lost River 
channel in the south-central part of the INEEL. In this area, alluvial gravels from the Big Lost River cover 
a broad span approximately 6 km (3.7 mi) wide, bounded on the southeast and northwest by outcrops of 
basalt lava flows. The pond cells are actually sited on Late Pleistocene alluvial gravels on a low 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, is incised 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-scroll 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 
air 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 al. 1999a). 

The landforms adjacent to the Big Lost River alluvial 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 characte rized 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 alluvium) vary from 12 to 19.8 m 
(39.5 to 65 ft) thick and consist mostly of gravel, gravelly sands, and sands deposited by the Big Lost 
River during late Pleistocene time. The surficial sediments overlie an alternating 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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Figure 3-1. Geologic map of the INTEC and CFA areas. 
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Figure 3-2. Surface topography of the INTEC and surrounding area. 
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Although the surficial sediment at the new facility is composed of alluvial gravels, sedimentary 
interbeds within the Snake River Group are typically composed of silts, clayey silts, and sandy silts of 
both alluvial and eolian origin. Some of the deeper, thicker interbeds contain significant alluvial 
materials, 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 altered basalt rubble zones, sometimes infilled with fine-grained sediments, which 
may represent flow contacts. 

3.3 Soils 

Soils in the vicinity of the Big Lost River tend to be medium to coarse textured over gravel and are 
derived from alluvial deposits of the Big Lost River. These soils range from shallow, less than 51 cm 
(20 in.) 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 meq/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 meq/100 g. Soils in the 
southern portions of the site tend to be medium- to fine-grained (from loess) on basalt plains and also are 
shallow to deep. 

3.4 Surface Water Hydrology 
The INEEL stretch of the Big Lost River, the major 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 Valley 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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Figure 3-3. Channels and flow paths of the Big Lost River both off and on the INEEL. 
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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 all 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. 

Several 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, 
a station 23 km (14 mi) upstream from the INEEL diversion dam, has an estimated magnitude of 
approximately 3,700 to 4,400 cfs based on a log-Pearson Type III distribution of historical stream gaging 
records (Tullis and Koslow 1983; U.S. Army Corps of Engineers (USACOE 1991); and Stone, Mann and 
Kjelstrom 1992). Another study used a log-Pearson Type III distribution for a station upstream of Mackay 
Reservoir combined with a regional 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 cfs in July 1967. A recent 
study using paleohydrologic data collected from several stream reaches along 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. also 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 annual 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 cfs is routed downstream onto the INEEL using a one-dimensional code that 
does not account for infiltration, side or overbank losses. 

Localized 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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Figure 3-4. USGS Big Lost River 100-year flood plain. 
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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 
CO2 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. 

3.5.2 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 vertical 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 a basic assumption that perching of percolation pond infiltrate at relocated disposal 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 model is extremely conservative, (2) there is a long time interval before the new ponds will 
receive 3 MG/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, especially 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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Figure 3-5. Measured and WAG 3 OU 3-13-modeled extent of perched water beneath INTEC. 
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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 still cascading down the borehole but from a lower level, 235 ft bls. In the 
video log of ICPP-MON-A-167 taken also in June 2000, water can be observed 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 
channel. 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 aquifer 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 density, is generally limited within the dense interior elements of a flow. 
Fracture joints in the central portion of the lava flow are typically vertical 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 regional descriptions of the SRPA can be 
found in Holdren et al. 1997 and DOE-ID 1997.  

Groundwater beneath 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 × 103 m/day (1.0 × 104 ft/day) at Well CPP-3 and a minimum of 3.0 × 10-2 m/day 
(1.0 × 10-1 ft/day) at Well USGS-114. The average hydraulic conductivity within the immediate vicinity 
of INTEC is 4.0 × 102 ± 7.9 × 102 m/day (1.3 × 103 ± 2.6 × 103 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 velocitie s have also been estimated by observation of tritium concentration changes in 
wells downgradient of the INTEC injection well. 



 

 4-1 

4. GROUNDWATER QUALITY 

4.1 Historical Groundwater Quality Associated 
with INTEC and TRA 

The U.S. Geological 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, chlor ide, 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 a result 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 goal of the program was to collect four rounds of samples 
from each well prior to the initial discharge of wastewater to the newly constructed ponds. Except for well 
ICPP-MON-A-166, the program goal 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 0, (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 a valid 
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. 



 

 4-4 

 
Figure 4-3. Distribution of chloride in water from the SRPA at the INEEL, October 1995. 
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Figure 4-4. Distribution of tritium in water from the SRPA at the INEEL, October 1995. 
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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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Figure 4-6. Areal distribution of iodine-129 in the SRPA near the ICPP, 1990-91. 
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Analyses 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, although 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 
ICPP-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 all 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 all isotopic analyses for gamma and alpha emitters were below their respective 
DCGs. For radiological constituents 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 ICPP-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 
alpha MCL 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 a legitimate exceedance of the gross alpha 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. 
Wells installed provide the capability of monitoring perched water occurring at the following depths: 
34 - 59 ft bls and 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 
analysis is listed in Section 6, References. 

4.5 Groundwater Isotope Sampling 

Additional groundwater samples were collected from ICPP-MON-A-164C, ICPP-MON-A-165, 
and ICPP-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 the infiltration 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 
data will help interpret and identify preferential flow paths in the Snake River Plain Aquifer system, 
which is extremely important for understanding contaminant transport. Measurement of radiogenic 
isotope ratios, specifically 87Sr/86Sr, 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 87Sr/86Sr ratio areas created by 
prolonged contact with the host basalts. Faster flowing zones, correspondingly, have higher 87Sr/86Sr 
ratios. Additionally, 234U/238U ratios are effective groundwater tracers. Commonly, elemental analyses are 
performed in conjunction with the isotopic analyses (Li, B, Na, Mg, Al, Si, K, Ca, Mn, Fe, Rb, Sr, Ba, 
and U). Compared to elemental 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 al. 2000). 
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5. ENVIRONMENTAL PROTECTION 

Groundwater beneath the INEEL is protected under the State of Idaho Groundwater Quality 
Requirements, Title 1, Chapter 2, “Idaho Water Quality Standards and Wastewater Treatment 
Requirements” (IDAPA 58.01.02); Title 1, Chapter 17, “Idaho WLAP Regulation” (IDAPA 58.01.17); 
Idaho Ground Water Quality 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 × 109 m3 (6.5 million acre-ft) of high quality water annually for irrigation, municipal, and industrial 
uses. In 1991, the aquifer was designated as a sole -source aquifer for the region.  

It is the goal 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 Environmental 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 Idaho 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 Municipal and Industrial 
Wastewater” (State of Idaho 1996) also provides information and guidance for permit preparation. 
Permits are submitted to the State of Idaho 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 Idaho 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 alpha 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 Areas. 

Attachment A of the above-referenced transmittal describes the requirements of the DEQ’s Plan, 
discusses the development 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.  

5.4 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), “Final 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 this issuance, 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 potential 
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 fall under the regulatory definition of an industrial activity include operation of the ponds after 
construction, geotechnical investigations with min imal disturbance, archaeological investigations with 
minimal disturbance, and borrow source operation. Industrial activities are addressed in the INEEL Storm 
Water Pollution Prevention Plan for Industrial Activities (SWPPP-IA) (DOE-ID 2001). 
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Figure 5-1. Wellhead protection zones for CFA and INTEC potable water wells. 
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Figure 5-2. Big Lost River potential storm water drainage areas. 
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5.5 DOE Order 5400.1 Requirements 

The DOE Order 5400.1, “General Environmental Protection Program,” establishes environmenta l 
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 internal department policie s. Therefore, it is DOE policy to ensure all operations are 
conducted within compliance and according to good environmental management practices. Additionally, 
DOE is committed to correct existing environmental problems, to minimize risks to the environment or 
public health, and anticipate and address potential environmental problems before they pose a threat to the 
quality of the environment or the public welfare. 

Chapter IV, Section 3, of DOE Order 5400.1 requires that an environmental study shall be 
conducted prior to start up of a new site, facility, or process that has the potential for significant adverse 
environmental impact. The preoperational 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 preoperational 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 able to: 1) verify compliance with 
applicable federal, 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 biological condition of environmental 
media; 2) establish baselines 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 serves to confirm 
compliance with the Clean Water Act (33 USC 1251 et seq.). Specifically, 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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Appendix B 

Letter Report – Perched Water 
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Appendix C 

Preoperational Groundwater Data 
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NOTES 

General: 

NS – not sampled 
TAL – target analyte list 
CLP – Contract Laboratory Program 
LQF – Laboratory-Assigned Concentration Qualifier Flags 
VQF – Validator-Assigned Data Qualifier Flags 
COL/DL – coliform per deciliter 

Inorganic Data: 

LQF: B – Value was obtained from a reading that was less 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. 

VQF: U – The material was analyzed for and was detected at or above the applicable detection limit, but 
the associated value 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 material was analyzed 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 data is so questionable that it is recommended the data not be used. 

Organic Data: 

LQF: U – Compound was analyzed for but not detected. 

 J – Estimated value. 

 B – Analyte is found in the associated blank as well as the sample. 

 E – Concentration of compound exceeded the calibration range of the GC or GC/MS instrument 
for that specific analysis. 

VQF: 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 material was analyzed for, but was not detected. The sample quantitation limit is an 
estimated quantity. 



 C-4 

Radiochemistry Data: 

VQF: U – The analysis was 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 analytical 
error and/or laboratory quality control anomalies. Use of data is 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 analysis result is unusable and was rejected due to severe analytical and/or quality 
control problems. 
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Table C-1. Baseline groundwater data for Well ICPP-MON-A-164C. 

 Sample Dates 

Analyzed Constituents  
November 

2000 
January 

2001 
February 

2001 
March 
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 22.2 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 45.3 43.1 45.2 

Chromium 0.006 U U U 

Cobalt U U U U 

Copper 0.0053 0.0063 U U 

Iron 0.117 0.130 U U 

Lead U U U U 

Lithium U U U U 

Magnesium 12.1 11.4 10.8 11.6 



 
 
 
Table C-1. (continued). 
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 Sample Dates 

Analyzed Constituents  
November 

2000 
January 

2001 
February 

2001 
March 
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 10.1 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 U U U U 

1,1,2-Trichloroethane U U U U 

1,1-Dichloroethane U U U U 

1,1-Dichloroethene U U U U 

1,2-Dichloroethane U U U U 

1,2-Dichloroethene (Total) U U U U 

1,2-Dichloropropane U U U U 

2-Butanone R R U U 

2-Hexanone U U U U 

4-Methyl-2-pentanone U U U U 

Acetone U U U U 

Benzene U U U U 

Bromodichloromethane U U U U 

Bromoform U U U U 

Bromomethane U U U U 

Carbon disulfide U U U U 

Carbon tetrachloride U U U U 

Chlorobenzene U U U U 

Chloroethane U U U U 

Chloroform U U U U 

Chloromethane U U U U 
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 Sample Dates 

Analyzed Constituents  
November 

2000 
January 

2001 
February 

2001 
March 
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 

Alpha emitters (pCi/L) (pCi/L) (pCi/L) (pCi/L) 

Americium-241 1.12E-02 ± 
5.63E-03UJ 

U 1.54E-02 ± 
6.94E-03J 

U 

Neptunium-237 U 1.94E-02 ± 
8.96E-03UJ 

U U 

Plutonium-238 2.60E-02 ± 
1.09E-02J 

U U U 

Plutonium-239/240 U U U U 

Uranium-233/234 1.35E+00 ± 
1.61E-01 

1.15E+00 ± 
1.21E-01 

1.41E+00 ± 
2.00E-01 

1.42E+00 ± 
1.13E-01 

Uranium-235/236 U U U 5.75E-02 ± 
1.14E-02 

Uranium-238 6.81E-01 ± 
9.94E-02 

6.01E-01 ± 
7.59E-02 

8.09E-01 ± 
1.39E-01 

7.49E-01 ± 
6.51E-02 

Gamma Emitters (pCi/L) (pCi/L) (pCi/L) (pCi/L) 

Americium-241 U U U U 

Antimony-125 U U U U 

Cerium-144 U U U U 

Cesium-134 U U U U 

Cesium-137 U U U U 

Cobalt-58 U U U U 

Cobalt-60 U U U U 

Europium-152 U U U U 

Europium-154 U U U U 

Europium-155 U U U U 



 
 
 
Table C-1. (continued). 
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 Sample Dates 

Analyzed Constituents  
November 

2000 
January 

2001 
February 

2001 
March 
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 ± 
1.07E+01J 

3.06E+01 ± 
9.60E+00 

U 1.64E+01 ± 
7.34E+00UJ 

Radium-226 U 3.71E+00 ± 
1.43E+00UJ 

U U 

Ruthenium-103 U U U 1.81E+00 ± 
7.85E-01UJ 

Ruthenium-106 U U U U 

Silver-108m U U U U 

Silver-110m U U U U 

Uranium-235 U U U U 

Zinc-65 U U U U 

Zirconium-95 U U U U 

Isotopic Analyses  (pCi/L) (pCi/L) (pCi/L) (pCi/L) 

Carbon-14 U 2.44E+00 ± 
7.44E-01UJ 

U U 

Gross Alpha 8.78E-01 ± 
3.65E-01UJ 

8.66E-01 ± 
2.77E-01 

2.23E+00 ± 
8.71E-01UJ 

1.98E+00 ± 
6.21E-01 

Gross Beta 2.02E+00 ± 
7.03E-01UJ 

2.73E+00 ± 
3.45E-01 

U 1.53E+00 ± 
6.52E-01UJ 

Iodine-129 U U U U 

Radium-228 NS NS NS NS 

Strontium-90 U U U U 

Technicium-99 U U U U 

Tritium U U U U 
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Table C-2 Baseline groundwater data for Well ICPP-MON-A-165. 

 Sample Dates 

Analyzed Constituents  
November 

2000 
January 

2001 
February 

2001 
March 
2001 

March 
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 9J 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 28.9 30.5 30.4 

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 44.5 45.8 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 

Iron 0.0697B U U U U 

Lead U U U U U 

Lithium U U U U U 

Magnesium 13.9 13.1 13.4 13.8 13.7 
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 Sample Dates 

Analyzed Constituents  
November 

2000 
January 

2001 
February 

2001 
March 
2001 

March 
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 10.5 9.66 9.76 1.11 1.1 

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 

Bromodichloromethane 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 

Chloromethane U U U U U 
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 Sample Dates 

Analyzed Constituents  
November 

2000 
January 

2001 
February 

2001 
March 
2001 

March 
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 1 J 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 

Alpha emitters (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L) 

Americium-241 U U 3.10E-02 ± 
1.09E-02J 

1.88E-02 ± 
7.20E-03J 

2.09E-02 ± 
7.79E-03J 

Neptunium-237 U U U U U 

Plutonium-238 U U U U U 

Plutonium-239/240 U U U U U 

Uranium-233/234 1.36E+00 ± 
1.54E-01 

1.28E+00 ± 
1.27E-01 

1.10E+00 ± 
1.56E-01 

1.29E+00 ± 
1.17E-01 

1.29E+00 ± 
1.22E-01 

Uranium-235/236 U U U 3.68E-02 ± 
1.34E-02J 

4.25E-02 ± 
1.38E-02 

Uranium-238 4.41E-01 ± 
7.02E-02 

6.97E-01 ± 
8.02E-02 

4.70E-01 ± 
9.07E-02 

5.20E-01 ± 
5.80E-02 

6.36E-01 ± 
7.04E-02 

Gamma Emitters (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L) 

Americium-241 U U U 1.27E+01 ± 
6.31E+00UJ 

U 

Antimony-125 U U U U 4.29E+00 ± 
1.64E+00UJ 

Cerium-144 U U U U U 

Cesium-134 U U U U U 

Cesium-137 U U U U U 

Cobalt-58 U U U U U 

Cobalt-60 U U U U 2.04E+00 ± 
7.13E-01UJ 

Europium-152 U U U U U 

Europium-154 U U U U U 
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 Sample Dates 

Analyzed Constituents  
November 

2000 
January 

2001 
February 

2001 
March 
2001 

March 
Duplicate 

Gamma Emitters (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L) 

Europium-155 U U U U U 

Manganese-54 U U U U U 

Niobium-95 U U U U U 

Potassium-40 2.38E+01 ± 
6.75E+00UJ 

3.75E+01 ± 
1.22E+01 

U U U 

Radium-226 U U U 3.32E+00 ± 
1.28E+00UJ 

2.28E+01 ± 
7.84E+00UJ 

Ruthenium-103 U U U U U 

Ruthenium-106 U 1.57E+01 ± 
6.85E+00UJ 

U U U 

Silver-108m U U U U U 

Silver-110m U U U U U 

Uranium-235 U U U U U 

Zinc-65 U U U U U 

Zirconium-95 U U U U U 

Isotopic Analyses  (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L) 

Carbon-14 3.33E+00 ± 
8.02E-01 

2.66E+00 ± 
7.34E-01UJ 

U U 4.51E+00 ± 
9.52E-01 

Gross Alpha 5.60E+00 ± 
2.23E+00UJ 

1.74E+00 ± 
3.18E-01 

1.61E+00 ± 
7.79E-01UJ 

2.04E+00 ± 
5.78E-01 

2.18E+00 ± 
6.15E-01 

Gross Beta 9.85E+00 ± 
1.56E+00J 

2.45E+00 ± 
3.40E-01 

2.38E+00 ± 
1.10E+00UJ 

2.72E+00 ± 
6.08E-01 

2.74E+00 ± 
6.63E-01 

Iodine-129 U U U U U 

Radium-228 NS NS NS NS NS 

Strontium-90 U U U U U 

Technicium-99 U U U U U 

Tritium 8.91E+02 ± 
1.53E+02 

9.71E+02 ± 
1.54E+02 

U 1.11E+03 ± 
1.35E+02 

1.12E+03 ± 
1.36E+02 
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Table C-3. Baseline groundwater data for Well ICPP-MON-A-166. 

 Sample Dates 

Analyzed Constituents  
November 

2000 
January 

2001 
February 

2001 
March 
2001 

April 
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 13.5 13.0 



 
 
 
Table C-3. (continued). 
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 Sample Dates 

Analyzed Constituents  
November 

2000 
January 

2001 
February 

2001 
March 
2001 

April 
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 12.4J 

Silver NS NS NS U U 

Sodium NS NS NS 12.9 11.3 

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 

Bromodichloromethane 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 0.011J 

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 



 
 
 
Table C-3. (continued). 
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 Sample Dates 

Analyzed Constituents  
November 

2000 
January 

2001 
February 

2001 
March 
2001 

April 
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) 

Americium-241 NS NS NS 2.01E-02 ± 
8.05E-03J 

2.14E-02 ± 
8.20E-03J 

Neptunium-237 NS NS NS U U 

Plutonium-238 NS NS NS U U 

Plutonium-239/240 NS NS NS U U 

Uranium-233/234 NS NS NS 1.16E+00 ± 
9.40E-02 

1.21E+00 ± 
1.30E-01 

Uranium-235/236 NS NS NS 4.58E-02 ± 
1.06E-02 

9.72E-02 ± 
2.69E-02 

Uranium-238 NS NS NS 5.26E-01 ± 
5.58E-02 

5.58E-01 ± 
7.42E-02 

Gamma Emitters (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L) 

Americium-241 NS NS NS U U 

Antimony-125 NS NS NS U U 

Cerium-144 NS NS NS U U 

Cesium-134 NS NS NS U U 

Cesium-137 NS NS NS U U 

Cobalt-58 NS NS NS U U 

Cobalt-60 NS NS NS U U 

Europium-152 NS NS NS U U 

Europium-154 NS NS NS U U 

Europium-155 NS NS NS U U 

Manganese-54 NS NS NS U U 

Niobium-95 NS NS NS U U 



 
 
 
Table C-3. (continued). 
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 Sample Dates 

Analyzed Constituents  
November 

2000 
January 

2001 
February 

2001 
March 
2001 

April 
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 ± 
1.19E+00J 

U 

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 

Isotopic 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 ± 
6.03E-01 

1.12E+00 ± 
4.32E-01J 

Gross Beta NS NS NS 2.94E+00 ± 
6.22E-01 

3.34E+00 ± 
5.80E-01 

Iodine-129 NS NS NS U U 

Radium-228 NS NS NS NS U 

Strontium-90 NS NS NS U U 

Technicium-99 NS NS NS U U 

Tritium NS NS NS 5.27E+02 ± 
1.30E+02 

U 

 



 

 C-17 

Table C-4. Baseline groundwater data for Well ICPP-MON-A-167B. 

 Sample Dates 

Analyzed Constituents 
November 

2000 
January 

2001 
February 

2001 
March 
2001 

April 
2001 

April 
Duplicate 

Miscellaneous Inorganics (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

Alkalinity 146 144 152 146 157 157 

Biochemical 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 9.5 

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 3.13 0.480 0.358 

Sulfate NS NS 30.0 NS 35.2 35.4 

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) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

Aluminum 32.8 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 U 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 U U U 

Magnesium 23.1 21.6 18.0 20.7 18.1 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) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 



 
 
Table C-4. (continued). 
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 Sample Dates 

Analyzed Constituents 
November 

2000 
January 

2001 
February 

2001 
March 
2001 

April 
2001 

April 
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 35.5 34.9 

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 U U U 

1,1,2-Trichloroethane U U U U U U 

1,1-Dichloroethane U U U U U U 

1,1-Dichloroethene U U U U U U 

1,2-Dichloroethane U U U U U U 

1,2-Dichloroethene (Total) U U U U U U 

1,2-Dichloropropane U 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 U U U U 

Bromodichloromethane U U U U U U 

Bromoform U 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 U 

Methylene Chloride U U U 1 J 0.005UJ 0.005UJ 

Styrene U U U U U U 

Tetrachloroethene U U U U U U 

CLP-List Volatile Organic 
Compounds 

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 



 
 
Table C-4. (continued). 
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 Sample Dates 

Analyzed Constituents 
November 

2000 
January 

2001 
February 

2001 
March 
2001 

April 
2001 

April 
Duplicate 

Compounds 

Toluene U U U U U U 

Trichloroethene U 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 ± 
6.07E-03J 

1.47E-02 ± 
6.35E-03UJ 

1.12E-01 ± 
3.29E-02 

3.89E-02 ± 
1.28E-02 

Neptunium-237 U U U U U U 

Plutonium-238 U U U U U U 

Plutonium-239/240 U U U U U U 

Uranium-233/234 1.46E+00 ± 
1.82E-01 

1.66E+00 ± 
1.62E-01 

1.32E+00 ± 
1.97E-01 

1.17E+00 ± 
1.16E-01 

1.37E+00 ± 
1.50E-01 

1.29E+00 ± 
1.37E-01 

Uranium-235/236 U 3.20E-02 ± 
1.46E-02 UJ 

U 5.61E-02 ± 
1.73E-02 

3.76E-02 ± 
1.71E-02J 

U 

Uranium-238 7.65E-01 ± 
1.15E-01 

8.04E-01 ± 
9.25E-02 

9.82E-01 ± 
1.62E-01 

6.06E-01 ± 
7.10E-02 

6.62E-01 ± 
8.88E-02 

6.79E-01 ± 
8.59E-02 

Gamma Emitters (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L) 

Americium-241 U U U U U U 

Antimony-125 U U U 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 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 ± 
1.69E+00UJ 

U 4.00E+00 ± 
1.16E+00 

U U 

Ruthenium-103 U U U U U U 

Ruthenium-106 U U U U U U 

Silver-108m 1.18E+00 ± 
4.38E-01 UJ 

U U U U U 

Silver-110m U U U U U U 

Gamma Emitters (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L) (pCi/L) 



 
 
Table C-4. (continued). 
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 Sample Dates 

Analyzed Constituents 
November 

2000 
January 

2001 
February 

2001 
March 
2001 

April 
2001 

April 
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 ± 
7.87E-01UJ 

1.65E+00 ± 
7.22E-01UJ 

U 2.37E+00 ± 
9.23E-01UJ 

7.16E+00 ± 
9.65E-01 

2.86E+00 ± 
9.09E-01 

Gross Alpha 5.09E+00 ± 
1.53E+00 

2.42E+00 ± 
7.02E-01 

6.00E+00 ± 
1.62E+00 

4.33E+00 ± 
1.51E+00J 

2.12E+00 ± 
8.99E-01UJ 

9.54E-01 ± 
4.61E-01UJ 

Gross Beta 9.80E+00 ± 
1.87E+00 

3.46E+00 ± 
6.72E-01 

3.45E+00 ± 
1.14E+00 

1.31E+01 ± 
1.90E+00 

3.38E+00 ± 
9.94E-01 

3.33E+00 ± 
5.33E-01 

Iodine-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 ± 
1.89E+00UJ 

U U U U U 

Tritium 6.46E+02 ± 
1.09E+02 

5.99E+02 ± 
1.35E+02 

5.76E+02 ± 
1.17E+02 

3.61E+02 ± 
1.08E+02 

9.57E+02 ± 
1.23E+02 

9.68E+02 ± 
1.22E+02 
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Appendix D 

Wellhead Protection Plan 
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Appendix E 

Environmental Checklist 
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