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A. Overview of Programs

1. Surface Water Program

Surface waters from regional and Pajarito Plateau stations are monitored to survey the environmental effects of
Los Alamos National Laboratory (LANL or the Laboratory) operations. There are no perennial surface water flows
that extend completely across the Laboratory in any of the canyons. Periodic natural surface runoff occurs in two
modes: (1) spring snowmelt runoff that occurs over highly variable periods of time (days to weeks) at a low
discharge rate and sediment load, and (2) summer runoff from thunderstorms that occurs over a short period of
time (hours) at a high discharge rate and sediment load. None of the surface waters within the Laboratory are a
source of municipal, industrial, or irrigation water. The waters are used by wildlife. Concentrations of
radionuclides in surface water samples may be compared to either the Department of Energy (DOE) Derived
Concentration Guides (DCGs) or the New Mexico Water Quality Control Commission (NMWQCC) stream
standard, which reference the NM Health and Environment Department Environmental Improvement Division’s
NM Radiation Protection Regulations (part 4, Appendix A). However, NM radiation levels are in general two
orders of magnitude greater than DOE’s DCGs for public dose, so only the DCGs will be discussed here. The
concentrations of nonradioactive constituents may be compared with the NMWQCC General, Livestock Watering,
and Wildlife Habitat stream standards. The NMWQCC groundwater standards can also be applied in cases where
groundwater discharge may affect stream water quality.

The analysis results for the Surface Water Program were generally consistent with past findings. The most
notable finding for 1995 was a significant level of strontium-90 found in a runoff sample from Ancho Canyon near
Bandelier National Monument. The concentration of strontium-90 in the sample was&B.BCi/L. This is the
highest concentration of strontium-90 observed outside the known contaminated areas in Pueblo, Los Alamos, and
Mortandad Canyons for the period of record since 1981. This level is slightly above the DOE Drinking Water
System DCG (40 pCi/L).

An elevated level of americium-241 (0.270.035 pCi/L) was measured in Frijoles Canyon at the Bandelier
National Monument Headquarters on June 2, 1995. While this level is above what is usually observed outside
known contaminated areas, the concentration is nearly an order of magnitude lower than the DOE Drinking Water
System DCG (1.2 pCi/L). A second sample was collected on July 27. The concentration of americium-241
measured in this sample was below the detection limit (0.04 pCi/L) and reported as 0.038 pCi/L.

2. Groundwater Protection Management Program

Groundwater resource management and protection at the Laboratory are focused on the main (or regional)
aquifer underlying the region (see section 1.A.3). The aquifer has been of paramount importance to Los Alamos
since the period following the World War Il Manhattan Engineer District days, when the Atomic Energy
Commission (AEC) needed to develop a reliable water supply to support Laboratory operations. The US
Geological Survey (USGS) was extensively involved in overseeing and conducting various studies for development
of groundwater supplies beginning in 1945 and 1946. Studies specifically aimed at protecting and monitoring
groundwater quality were initiated as joint efforts between the AEC, the Laboratory, and the USGS in about 1949.

The monitoring data indicate that DOE operations at the Laboratory have resulted in some contamination of the
main aquifer, particularly beneath Los Alamos and Pueblo Canyons. Note that the term “contamination” refers to
the presence of substances whose concentrations exceed background values because of human actions, whether or
not these substances significantly affect potential uses of water. Another term, “pollution” applies to levels of
contamination which are undesirable, for example because of possible adverse health effects (Freeze 1979). In Los
Alamos and Pueblo Canyons, signs of effluent from sewage treatment and past radioactive industrial releases have
appeared in the upper part of the main aquifer. In the lower reaches of these canyons, the streams have cut down
through the Bandelier Tuff into the more permeable basalts and conglomerates directly overlying the main aquifer,
facilitating seepage of contaminants into the aquifer formations.
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The radioactive contamination is generally restricted to trace amounts of tritium, an isotope of hydrogen, which
moves through rocks much more readily than do other radionuclides because it is a component of some water
molecules.

Tritium contamination within the main aquifer has been found at four locations in Los Alamos and Pueblo
Canyons, and one location in Mortandad Canyon (EARE 1995, EG 1996). The tritium contamination was
discovered in four test wells that penetrate only a short distance into the top of the main aquifer (EARE 1995), and
in a former water supply well in lower Los Alamos Canyon. Some of these wells (in Pueblo and Los Alamos
Canyons) draw water from formations a relatively short distance below shallow alluvium, known to have past
tritium contamination. The casing of other wells was probably not cemented during construction, and leakage
down the well bore is possible. The wells are all located downstream of present or former sites of discharge of
treated radioactive liquid industrial waste into Acid/Pueblo, DP/Los Alamos, or Mortandad Canyons.

The presence of tritium does not pose a risk to public health, as the highest level detected was about 2% of the
federal drinking water limit for tritium. Confirmed evidence of tritium contamination has not been discovered in
samples taken from any of the current Los Alamos public water supply wells. The US Department of Health &
Human Services Agency for Toxic Substances and Disease Registry (ATSDR) evaluated the trace levels of tritium
that were found in Los Alamos and the Pueblo of San Ildefonso water supply wells, and reported, “ATSDR
considers water at these drinking water levels to be safe for human consumption” (EG 1996).

The development and production of the water supply has resulted in overall nonpumping water level declines
ranging from 3 to 30 m (10 to 100 ft) in some production wells, but has not resulted in major depletion of the
resource. Water level recoveries of roughly 90% are observed when wells are shut down for short periods for
maintenance purposes.

The early groundwater management efforts evolved with the growth of the Laboratory’s current Groundwater
Protection Management Program, which addresses environmental monitoring, resource management, aquifer
protection, and geohydrologic investigations. Essentially all of the action elements required by DOE Order 5400.1
(DOE 1988a) as part of the Groundwater Protection Management Program have been functioning at the Laboratory
for varying lengths of time before the DOE order was issued. Formal documentation for the program, the
“Groundwater Protection Management Program Plan,” was issued in April 1990 and revised in 1995 (LANL 1995).
Several hundred reports and articles documenting studies and data germane to groundwater and the environmental
setting of Los Alamos are listed in a bibliography (Bennett 1990).

Groundwater resource monitoring routinely documents conditions of the water supply wells and the hydrologic
conditions of the main aquifer as part of the overall Groundwater Protection Management Program. This
information is documented in a series of annual reports providing detailed records of pumping and water level
measurements. The most recent report in this series is entitled “Water Supply at Los Alamos during 1995” (McLin
1996).

Concentrations of radionuclides in environmental water samples from the main aquifer, the alluvial perched
groundwater in the canyons, and the intermediate-depth perched systems may be evaluated by comparison with
DCGs for ingested water calculated from DOE's public dose limits. The NMWQCC has established standards for
groundwater quality (NMWQCC 1993). Concentrations of radioactivity in samples of water from the water supply
wells completed in the Los Alamos main aquifer are also compared to New Mexico Environmental Improvement
Board (NMEIB) and EPA drinking water standards or to the DOE DCGs applicable to radioactivity in DOE
drinking water systems, which are more restrictive in a few cases.

The concentrations of nonradioactive chemical quality parameters may be evaluated by comparing them to
NMWQCC groundwater standards and to the NMEIB and EPA drinking water standards (maximum contaminant
levels [MCLSs]), even though these latter standards are only directly applicable to the public water supply. The
supply wells in the main aquifer are the source of the Los Alamos public water supply. Although it is not a source
of municipal or industrial water, the shallow alluvial groundwater results in return flow to surface water and
springs used by livestock and wildlife, and may be compared to the Standards for Groundwater or the Livestock
and Wildlife Watering stream standards established by the NMWQCC (NMWQCC 1993, NMWQCC 1994).

Groundwater analysis results were generally in keeping with values reported in previous years. Groundwater in
some canyons shows the effects of industrial radioactive and other wastes from the Laboratory. For the most part
the quality of groundwater within the main aquifer, which is the source of water supply for the Laboratory and Los
Alamos County, has not been impacted by Laboratory operations.
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The 1994 surveillance sampling of three test wells, TW-3, TW-4 and TW-8, showed unexpected levels of
strontium-90 (EG 1996). Special time-series sampling of these wells was carried out in 1995 to evaluate possible
aquifer contamination near these wells. Results of these tests indicate no trace of strontium in any of these test
wells. The time-series sampling results for tritium suggest that it is present in the aquifer at TW-3 and 8, but not at
TW-4. The presence of tritium in TW-3 is a new discovery, as tritium was not noted in this well during sampling in
1993. The tritium in TW-3 is at trace levels, which are far below the MCL established under the Safe Drinking
Water Act (SDWA).

During 1995 cooperative efforts between the Laboratory and the Pueblos of San lldefonso, Santa Clara, Cochiti,
and Jemez and the Pueblo Office of Environmental Protection resulted in sampling of water for trace-level tritium
analysis in the four Indian Pueblo communities. Baseline water quality data were collected at Cochiti, Santa Clara,
and Jemez Pueblos. Also, the Laboratory continued environmental monitoring at the Pueblo of San lldefonso.

The most notable finding was that the Westside Artesian well at the Pueblo of San Ildefonso had a strontium-90
value of 8.4 pCi/L. This value exceeded the EPA proposed MCL of 8 pCi/L and is inconsistent with prior sampling
results. Water supply well G-1A also had an apparent strontium-90 detection, which was just above the detection
limit. No prior data on strontium-90 are available for this well. A possible explanation for strontium-90 in these
cases and those of TW-3, TW-4, and TW-8 in 1994 lies with the analytical technique used to detect strontium-90,
which has a relatively high detection limit.

The tritium results show that tritium in pueblo surface and groundwaters occurs at concentrations either similar
to regional precipitation or at lower levels due to radioactive decay in water long isolated from the surface.
Exceptions occur in lower Los Alamos Canyon, probably as a result of past disposal of tritium by the Laboratory in
Los Alamos/DP Canyon and Pueblo Canyon.

3. Sediment Program

Sediment samples are collected from regional stations and Pajarito Plateau stations surrounding the Laboratory.
Regional sediment sampling stations are located within northern New Mexico and southern Colorado at distances
up to 200 km (124 mi) from the Laboratory. Sediment transport associated with surface water runoff is a
significant mechanism of contaminant movement. Contaminants originating from airborne deposition, effluent
discharges, or unplanned releases can become attached to soils or sediments by adsorption or ion exchange.
Accordingly, sediments are sampled in all canyons, including those with either perennial or ephemeral flows, that
cross the Laboratory. Furthermore, sediments from five regional reservoirs are sampled annually.

Routine laboratory analyses for sediment samples include measurements for radioactivity, trace metals, organic
compounds, and high-explosive (HE) residuals.

There are no federal or state regulatory standards for soil or sediment contaminants that can be used for direct
comparison with surveillance results. Instead, contaminant levels in sediments may be interpreted in terms of
toxicity to humans assuming the contaminated particles are either ingested or inhaled. The results can also be
compared to levels attributable to worldwide fallout or natural background levels. Results of radionuclide analyses
of soil and sediment samples from regional stations collected from 1974 through 1986 were used to establish
statistical limits for worldwide fallout levels for tritium, strontium-90, cesium-137, plutonium-238, plutonium-
239,240, and natural background levels of total uranium in northern New Mexico (Purtymun 1987a). The average
concentration level for each analyte in these samples, plus twice its standard deviation, was adopted as an indicator
of the approximate upper limit for worldwide fallout or natural background concentration. If an individual sample
analysis exceeds the background level reported in Purtymun (1987a), we assume that Laboratory contamination is
a possible source.

Screening action levels (SALs) are used by the Laboratory’s Environmental Restoration (ER) Project to identify
the presence of contaminants at levels of concern. Both background concentrations and SAL values for sediments
are listed in tables summarizing analytical results for sediments. SAL values are derived from toxicity values and
exposure parameters using data from the EPA.

Portions of Pueblo, Los Alamos, and Mortandad Canyons have been affected to varying degrees by contaminant
releases from the Laboratory. These canyons have concentrations of radioactivity in sediments at levels that are
higher than levels attributable to worldwide fallout or natural sources. Elevated concentration levels of tritium,
strontium-90, cesium-137, plutonium, and americium-241 are found in sediments in the upper reaches of
Mortandad Canyon. These contaminated sediments have not moved off site because three sediment traps prevented
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sediments from moving towards the eastern Laboratory boundary in Mortandad Canyon. Some radioactivity
associated with sediments from Pueblo and Los Alamos Canyons has moved into the Rio Grande (Section 5.E.4).
Some of these contaminated sediments have been deposited in Cochiti Reservoir since its completion in 1973. No
sediment samples collected in 1995 contained levels of trace metals above background or detectable levels of
regulated organic compounds or HE residuals.

4. Drinking Water Program

The SDWA program routinely collects drinking water samples from various points in the Laboratory, Los
Alamos County, and Bandelier National Monument water distribution systems and from the Laboratory’s water
supply well heads to demonstrate compliance with the federal SDWA (40 CFR 141) (EPA 1989) and the State of
NM Drinking Water Regulations (NMEIB 1995). The EPA has established MCLs for microbiological organisms,
organic and inorganic constituents, and radioactivity in drinking water. These standards have been adopted by the
State of NM and are included in the NM Drinking Water Regulations. The NM Environment Department (NMED)
has been authorized by the EPA to administer and enforce the SDWA in NM.

B. Description of Surface Water, Groundwater, and Sediment Programs and Monitoring Results

The USGS was involved in overseeing and conducting various studies for development of groundwater supplies
beginning in 1945 and 1946. Studies specifically aimed at environmental monitoring and at protecting
groundwater quality were initiated as joint efforts between the AEC, the Los Alamos Scientific Laboratory, and the
USGS in about 1949. These initial efforts were focused on Pueblo and DP/Los Alamos Canyons, which were the
main disposal sites for radioactive industrial wastes in the early days of the Laboratory.

The current network of annual sampling stations for surface water, groundwater, and sediment surveillance
includes a set of regional (or background) stations and a group of stations near or within the Laboratory boundary.
The on-site stations are for the most part focused on areas of present or former waste disposal operations,
particularly canyons (Figure 1-4). To provide context for discussion of monitoring results, the setting and
operational history of currently monitored canyons that have received radioactive or other liquid discharges are
briefly summarized below. These canyons have been the subject of numerous studies to evaluate environmental
and health effects of Laboratory operations, as well as continual surveillance monitoring since the early days of the
Laboratory and are a high priority for remedial work by the ER Project (Pratt 1996). These descriptions are not
intended as a complete inventory of past Laboratory discharges.

Acid Canyon, Pueblo Canyon, and Lower Los Alamos Canyon

Acid Canyon, a small tributary of Pueblo Canyon, was the original disposal site for liquid wastes generated by
research on nuclear materials for the World War 1l Manhattan Engineer District atomic bomb project. Acid Canyon
received untreated radioactive industrial effluent from 1943 to 1951. The Technical Area (TA) 45 treatment plant
was completed in 1951, and from 1951 to 1964 discharged treated effluents that contained residual radionuclides.
Most of the residual radioactivity from these releases is now associated with the sediments in Pueblo Canyon, with
an estimated total plutonium inventory of about 63D0 mCi (ESG 1981). The estimated plutonium releases
were about 177 mCi. About two-thirds of this total are in the DOE-owned portion of lower Pueblo Canyon.

Pueblo Canyon currently receives treated sanitary effluent from the Los Alamos County Bayo Sewage
Treatment Plant in the middle reach of Pueblo Canyon. Water occurs seasonally in the alluvium, depending on the
volume of surface flow from snowmelt, thunderstorm runoff, and sanitary effluents. Tritium, nitrate, and chloride
from these industrial and municipal disposal operations have infiltrated to the intermediate perched groundwater (at
depths of 37 m to 58 m [120 to 190 ft]) and the main aquifer (at a depth of 180 m [590 ft]) beneath the lower reach
of Pueblo Canyon. Except for occasional nitrate values, levels of these constituents are a small fraction of EPA
drinking water standards.

Increased discharge of sanitary effluent from the county treatment plant, starting in 1990, resulted in nearly
continual flow during most months, except June and July, in the lower reach of Pueblo Canyon and across DOE
land into the lower reach of Los Alamos Canyon on Pueblo of San Illdefonso land. From mid-June through early
August, higher evapotranspiration and the diversion of sanitary effluent for golf course irrigation eliminate flow
from Pueblo Canyon into Los Alamos Canyon. One spring, which in the past discharged from alluvium in the
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lower reach of Pueblo Canyon, has been dry since 1990, probably because there was no discharge from the older,
abandoned Los Alamos County Pueblo Sewage Treatment Plant. Further east the alluvium is continuously
saturated, mainly because of infiltration of effluent from the Los Alamos County Bayo Sewage Treatment Plant.
Effluent flow from Pueblo Canyon into Los Alamos Canyon generally extends to somewhere between the DOE/
San lldefonso boundary and the confluence of Guaje and Los Alamos Canyons.

DP Canyon and Los Alamos Canyon

In the past, Los Alamos Canyon received treated and untreated industrial effluents containing some
radionuclides. In the upper reach of Los Alamos Canyon there were releases of treated and untreated radioactive
effluents during the earliest Manhattan Project operations at TA-1 (late 1940s) and some release of water and
radionuclides from the research reactors at TA-2. Los Alamos Canyon also received discharges containing
radionuclides from the sanitary sewage lagoon system at the Los Alamos Neutron Science Center (LANSCE
[formerly Los Alamos Meson Physics Facility]) (TA-53). The low-level radioactive waste stream was separated
from the sanitary system at TA-53 in 1989 and directed into a total retention evaporation lagoon. An industrial
liquid waste treatment plant that served the old plutonium processing facility at TA-21 discharged effluent
containing radionuclides into DP Canyon, a tributary to Los Alamos Canyon, from 1952 to 1986.

The reach of Los Alamos Canyon within the Laboratory boundary presently carries flow from the Los Alamos
Reservoir (west of the Laboratory), as well as National Pollutant Discharge Elimination System (NPDES) -
permitted effluents from TA-2, TA-53, and TA-21. Infiltration of NPDES-permitted effluents and natural runoff
from the stream channel maintains a shallow body of groundwater in the alluvium of Los Alamos Canyon within
the Laboratory boundary west of State Road 4. Groundwater levels are highest in late spring from snowmelt runoff
and in late summer from thundershowers. Water levels decline during the winter and early summer when runoff is
at a minimum. Depth to water is typically in the range of 1.2 m to 4.6 m (4 to 15 ft). Alluvial perched
groundwater also occurs in the lower portion of Los Alamos Canyon on the Pueblo of San lidefonso lands. This
alluvium is not continuous with the alluvium within the Laboratory, and can be sampled utilizing wells installed by
the Bureau of Indian AffairéBIA).

Sandia Canyon

Sandia Canyon has a small drainage area that heads at TA-3. The canyon receives water from the cooling tower
at the TA-3 power plant and treated effluents from the TA-46 Sanitary Wastewater Systems Consolidation (SWSC)
Plant. These effluents support a continuous flow in a short reach of the upper part of the canyon, but only during
summer thundershowers does stream flow reach the Laboratory boundary at State Road 4 and only during periods
of heavy thunderstorms or snowmelt does surface flow from Sandia Canyon extend beyond the Laboratory
boundary.

Mortandad Canyon

Mortandad Canyon has a small drainage area that heads at TA-3. Its drainage area presently receives inflow
from natural precipitation and a number of NPDES-permitted effluents including one from the existing Radioactive
Liquid Waste Treatment Facility at TA-50. The TA-50 facility began operations in 1963. Cumulative discharge of
radionuclides between 1963 and 1977 and data for 1993 through 1995 are given in Table 5-1. In addition to total
annual activity released for 1993 through 1995, Table 5-1 also shows mean concentrations in effluent for each
radionuclide, and the ratio of this concentration to the DCG. In six cases the DCG was exceeded: for americium-
241 in 1993; for americium-241 and plutonium-238 in 1994; and for plutonium-238; plutonium-239,240; and
americium-241 in 1995. For each of these years, the effluent nitrate concentrations exceeded the New Mexico
groundwater standard of 10 mg/L (nitrate as nitrogen). The groundwater standard applies because the TA-50
effluent infiltrates the alluvium in the canyon. In order to address these problems the Laboratory is working to
upgrade the TA-50 treatment process. These effluents infiltrate the stream channel and maintain a saturated zone in
the alluvium extending about 3.5 km (2.2 mi) downstream from the TA-50 NPDES-permitted outfall. The
easternmost extent of saturation is on site, about 1.6 km (1 mi) west of the Laboratory boundary with the Pueblo of
San lldefonso.
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Surface flow in the drainage has not reached the Pueblo of San lldefonso boundary since observations began in
the early 1960s (Stoker 1991). Three sediment traps are located about 3 km (2 mi) downstream from the effluent
discharge in Mortandad Canyon to dissipate the energy of major thunderstorm runoff events and settle out
transported sediments. From the sediment traps, it is approximately another 2.3 km (1.4 mi) downstream to the
Laboratory boundary with the Pueblo of San Ildefonso.

The alluvium is less than 1.5 m (5 ft) thick in the upper reach of Mortandad Canyon and thickens to about 23 m
(75 ft) at the easternmost extent of saturation. The saturated portion of the alluvium is perched on weathered and
unweathered tuff and is generally no more than 3 m (10 ft) thick. There is considerable seasonal variation in
saturated thickness, depending on the amount of runoff experienced in any given year (Stoker 1991). Velocity of
water movement in the perched alluvial groundwater ranges from 18 m/day (59 ft/day) in the upper reach to about
2 m/day (7 ft/day) in the lower reach of the canyon (Purtymun 1974, 1983). The top of the main aquifer is about
290 m (950 ft) below the perched alluvial groundwater.

Pajarito Canyon

In Pajarito Canyon, water in the alluvium is perched on the underlying tuff and is recharged mainly through
snowmelt, thunderstorm runoff, and some NPDES-permitted effluents. Three shallow observation wells were
constructed in 1985 as part of a compliance agreement with the State of New Mexico to determine if technical
areas in the canyon or solid waste disposal activities on the adjacent mesa were affecting the quality of shallow
groundwater. No effects were observed; the alluvial perched groundwater was found to be contained in the canyon
bottom and did not extend under the mesa (Devaurs 1985).

Cafnada del Buey

Cafnada del Buey contains a shallow alluvial perched groundwater system of limited extent. The thickness of the
alluvium ranges from 1.2 to 5 m (4 to 17 ft), while the underlying weathered tuff ranges in thickness from 3.7 to
12 m (12 to 40 ft). In 1992, saturation was found within only a 0.8-km (0.5-mi) long segment, and only two
observation wells have ever contained water (EPG 1994). The apparent source of the saturation is purge water
from nearby municipal water supply well PM-4, as the alluvium is dry upstream of the purge water entry point.
Because treated effluent from the Laboratory’s SWSC project may at some time be discharged into the Cafiada del
Buey drainage system, a network of five shallow groundwater monitoring wells and two moisture monitoring holes
was installed during the early summer of 1992 within the upper and middle reaches of the drainage (EPG 1994).
Construction of the SWSC project was completed in late 1992.

1. Sampling and Analytical Procedures, Data Management, and Quality Assurance

a. Sampling and Analytical Procedures.Stoker (1990a) is the basic document covering sampling
procedures and quality assurance (QA). Detailed container and preservation requirements are documented in a
handbook by Williams (1990). More focused guidance is provided in formal procedures developed to address
sampling procedures for each sample matrix (Mullen 1996). All sampling is conducted using strict chain-of-
custody procedures, as described in Gallaher (1993). The completed chain-of-custody form serves as an analytical
request form and includes the requester or owner, sample barcode number, program code, date and time of sample
collection, total number of bottles, the list of analytes to be measured, and the bottle sizes and preservatives for
each analysis required. LANL's samples are submitted to the Chemical Science and Technology (CST) analytical
laboratory. Detailed analytical methods are published in Gautier (1995a). Beginning in 1995, samples were
submitted using blind sample numbers to prevent possible bias by the analyst through a knowledge of the sampled
location.

Metals and general inorganics have been analyzed using EPA SW-846 methods. Filtering and digestion
methods have changed over time. Before 1993, water samples were preserved in the field and filtered in the lab
before digestion. From 1993 forward, water samples have not been filtered in the field or in the laboratory. The
results reported have been for total concentrations. As described in “Environmental Surveillance at Los Alamos
during 1994” (EG 1996), from September of 1992 through the spring of 1994, SW-846 digestion method 3050 was
used for sediments, and 3005 was used for waters. After the spring of 1994, digestion method 3051 was used for

152 Environmental Surveillance at Los Alamos during 1995



5. Surface Water, Groundwater, and Sediments

sediments, and 3015 was used for waters. The methods are considered equivalent. Methods 3015 and 3051 use
microwave digestion, while 3005 and 3050 use a steam bath.

Radiochemical analysis has been performed using the methods as updated in Gautier (1995a). Sediment samples
are screened through a Number 12 US Standard Testing sieve before digestion. This sieve screens out materials
larger than 1.7 mm (0.066 in.). One hundred gram samples are collected from stream channels; 1,000 gram
samples are collected from reservoirs. This results in a 10-fold decrease in detection limits of plutonium-238 and
plutonium-239,240 for reservoir samples.

Negative values are reported for some radiological measurements. Negative numbers occur because
measurements of radiochemical samples require that analytical or instrumental backgrounds be subtracted to obtain
net values. Thus, net values are sometimes obtained that are lower than the minimum detection limit of the
analytical technique. Consequently, individual measurements can result in values of positive or negative numbers.
Although negative values do not represent a physical reality they are reported here as they are received from the
analytical laboratory. Valid long-term averages can be obtained only if the very small and negative values are
included in the analytical results.

Water samples submitted for radiochemical analyses are preserved in the field by adding nitric acid to lower the
pH of the sample to two or less. Water samples are filtered shortly after they are received by the analytical
laboratory. After filtering, the sample is digested before analysis. Both water and sediment radiochemical samples
are completely digested in a mixture of nitric and hydrofluoric acids.

When very accurate trace level tritium analyses are required, samples are shipped to the University of Miami
Tritium Laboratory. These samples are collected and analyzed according to procedures described in University of
Miami Tritium Laboratory (1996).

Organics are analyzed for using SW-846 methods as shown on Table 5-2. This table shows the number of
analytes included in each analytical suite. The specific compounds analyzed for in each suite are listed in Tables 5-
3 through 5-6. All organic samples are collected in glass bottles and the volatile organics sample is preserved with
hydrochloric acid. A trip blank always accompanies the volatile organic sample.

b. Data Management and Quality AssuranceHistorically, as analytical data is generated by the analysts
in CST, it is transferred to the Analytical Services Group (CST-3), the sample management group. CST-3 transfers
the data to the Water Quality and Hydrology Group (ESH-18) as a hardcopy. In 1995 a new procedure was
initiated whereby CST-3 also makes weekly electronic data transfers to the Facility for Information Management,
Analysis, and Display (FIMAD). The electronic data is screened by FIMAD and stored in an Oracle database
table. The table contains all the analytical data generated by CST for the current year. Data is extracted from the
table and downloaded to ESH-18 using commercially available software. The sample location name, the sample
barcode number, and the field data are stored in a separate table on ESH-18 personal computers and on FIMAD.
This table provides the link for associating a blind sample barcode number with a location name.

Each analytical batch (20 samples or less) contains at least one blank, matrix spike, and duplicate as dictated by
SW-846 protocols. These samples are provided by CST-3 and submitted along with environmental surveillance
samples. ESH-18 also submits blanks and field-prepared duplicates. These samples are submitted blind and are
identical to all other samples. CST participates in numerous interlaboratory quality assurance programs. The
programs, laboratory results, and expected results are summarized quarterly in Gautier (1995b).

c. Evaluation of Radiochemical Detection Limits.Uncertainties are reported in the tables for radiological
data. These uncertainties are reported by the CST analyst for each radiological measurement. These numbers are
referred to as counting uncertainties and represent the uncertainty associated with counting photon emissions from
a blank and the sample. Counting uncertainties vary with time and from one instrument to another. One standard
deviation (one sigma) counting uncertainties are typically reported; three sigma uncertainties are reported for
tritium. Counting uncertainties do not include the other sources of error in an analytical measurement.

CST has determined detection limits for each analytical method. Radiological detection limits are based on
Currie’s formula (Currie 1968). Detection limits are reported, in this section, at the bottom of the tables
summarizing the analytical results. The CST detection limits include uncertainties associated with the entire
analytical method and include counting uncertainties, sample preparation, digestion, dilutions, and spike
recoveries. The CST detection limits, reported in this document, have been changed from those reported in recent
years. These changes reflect changes in aliquot sizes, recent evaluations of detector backgrounds and efficiencies,
and evaluations of recoveries.

Environmental Surveillance at Los Alamos during 1995 153



5. Surface Water, Groundwater, and Sediments

As part of our QA program we compared the CST detection limits to the counting uncertainties. For an
unbiased analytical method, a value of three sigma above zero can be regarded as the method detection limit
(MDL) (Keith 1991). Three sigma is chosen to calculate a detection limit with a false positive rate of less than 1%.
A false positive, or type | error, occurs when the concentration in the sample is incorrectly identified as being
above the detection limit. In other words, a type | error is when the “true” concentration in the sample is below the
detection limit, and the analytical result shows the concentration in the sample to be above the detection limit.

To evaluate the reported detection limits, we calculated three times the average reported counting uncertainty for
sample values at or below the detection limits provided by CST. Because counting uncertainties do not include the
other sources of analytical errors, a three sigma detection limit based on counting uncertainties is the best case
detection limit. The “true” detection limit will be higher. The results are summarized in Table 5-7. The CST
detection limit for cesium-137 in water appears to be optimistic. There were too few uranium analyses measured
below or near the CST detection limit to make an accurate evaluation of the detection limit for uranium. This
comparison generally validates the detection limits reported by CST.

Except as noted, the detection limits listed in Table 5-7 were calculated based on the counting uncertainties and
represent a best case detection limit. The overall MDL may be significantly higher, as suggested by the additional
analysis of tritium data described below.

In evaluating our surveillance data, the following methodology is used to determine if a radionuclide was
measured above the detection limit. The measured value is compared to the detection limit listed at the bottom of
the tables. If the value is above the detection limit, it is compared to the uncertainty reported with the value. If the
value is above the detection limit and greater than twice the uncertainty, it is regarded as a detection. The value of
twice the uncertainty is used, rather than three times the uncertainty, to identify all cases where an analyte is
present with a reasonable degree of certainty. If the analysis result is above the detection limit but less than two
times the uncertainty associated with the measurement, it is considered a nondetection.

Tritium Detection Limits. The detection limit for tritium has been reported as 400 pCi/L in past
surveillance reports. The uncertainties associated with tritium values at or near the detection limit have usually
been reported as 300 to 400 pCi/L. In the past, the uncertainties reported for tritium in the tables have been
identified as representing one standard deviation (one sigma). Recent communications with CST show that this
value has been reported incorrectly. The value reported as the one sigma uncertainty should have been reported as
a three sigma uncertainty.

Table 5-7 suggests a three sigma detection limit for tritium, using liquid scintillation techniques, of about 300
pCi/L. As discussed in Section 5.B.3, low detection level tritium analyses using electrolytic enrichment techniques
have been made on numerous water samples from Los Alamos by the University of Miami Tritium Laboratory
since 1992. Comparison of the University of Miami data with the CST data suggested that the detection limits
historically reported by CST for tritium should be reevaluated. We determined tritium detection limits by two
additional methods. These methods are based on analytical results, rather than CST reported uncertainties, as
described below.

ESH-18 and CST-3 submit blanks to CST for tritium analysis. There were 17 blanks associated with ESH-18
samples submitted in 1995. The average tritium value reported for this data set is 6 pCi/L with a standard deviation
(one sigma) of 275 pCi/L. This suggests that the CST analytical results are centered around zero with a three
sigma detection limit of 825 pCi/L. The detection limit has previously been stated to be 400 pCi/L. Based on this
limited data set, we suggest that a more accurate detection limit for tritium would be 800 to 900 pCi/L. Tritium
values below 800 pCi/L would be regarded as nondetections.

The second method for evaluating tritium detection limits was based on estimating the standard deviation from
duplicate measurements of tritium samples (Taylor 1987). To ensure that the samples used for this calculation
were similar and measured at the same level of precision, only duplicates with uncertainties less than 500 pCi/L
were used for this analysis. Laboratory replicates, duplicates, and field duplicates were all used with equal weight.
A total of 17 duplicate measurements from the 1995 data set were used. This method gave a standard deviation of
635 pCi/L for a three sigma detection limit of 1,900 pCi/L. This suggests that tritium values reported by the CST
analytical laboratory should be considered nondetections below about 2,000 pCi/L. This result offers an
explanation for the widely diverging results reported by University of Miami and CST for duplicate samples.
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d. Chromium Results. Analyses for groundwater sampled March 29, 1995, from wells APCO-1 and LAO-3
showed extremely high levels of chromium. We suspected that potassium dichromate, typically added to preserve
the mercury sample, was erroneously added to the metals sample bottle. Samples collected for mercury analysis
are preserved with nitric acid and 5 drops of a 50 mg/mL solution of potassium dichromate. This quantity of
preservative, if added to the one liter metals sample bottle would result in a chromium concentration of about 4,400
po/L. The values reported for chromium in the March 29 samples were 5,300 an@i@/Z@®APCO-1, 4,700
and 7,00Qug/L in LAO-3. These values are well within the range that would be realized if the potassium
dichromate preservative were added to the metals sample bottle instead of the mercury sample bottle. Further
confirmation that the potassium dichromate preservative was added to the wrong sample bottle is found in elevated
potassium levels that were measured in the March 29 samples when compared to the samples collected from the
same wells three months later on June 23, 1995.

2. Surface Water Sampling

a. Monitoring Network. Two types of surface water samples are collected. Surface water grab samples are
collected annually from locations where surface flows are typically maintained by effluent discharges or spring
flows. Runoff samples are collected during or shortly after significant precipitation events. These samples are
generally collected from locations where precipitation or snowmelt runoff is the only source of water.

Regional Stations Regional surface water samples (Figure 5-1) were collected within 75 km (47 mi) of
the Laboratory from seven stations on the Rio Grande, the Rio Chama, and the Jemez River. These waters provide
baseline data from areas beyond the Laboratory boundary. Stations on the Rio Grande are at Embudo, Otowi,
Frijoles Canyon, Cochiti, and Bernalillo. All the regional stations, except the Rio Grande at Frijoles, are located at
current or former USGS stations. All these stations except the Rio Grande at Bernalillo station are currently
maintained by the USGS. The Rio Grande at Bernalillo station was operated by the USGS from 1941 to 1969.
Stream flows are reported annually in the USGS Water Data Report, Water Resources Data New Mexico

Pajarito Plateau Stations.Surface water monitoring stations located on the Pajarito Plateau are shown in
Figure 5-2. The station in Guaje Canyon is below Guaje Reservoir. Guaje Reservoir is located in upper Guaje
Canyon and has a capacity of 873 (.7 ac-ft) and a drainage area above the intake of about 14 (% ldmp).

Flow into the reservoir is maintained by perennial springs. The stream and reservoir are used for recreation and
storing water for landscape irrigation in the Los Alamos townsite.

Surface water sampling stations in Acid/Pueblo Canyon are at Acid Weir (where Acid Canyon joins the main
channel of Pueblo Canyon), Pueblo 1, and Pueblo 2. Flow is irregular at these locations and depends mainly on
snowmelt, thunderstorm runoff, and return flow from the shallow alluvium. Treated sanitary effluent is discharged
from the Los Alamos County Bayo Sewage Treatment Plant below Pueblo 2. Surface water in Pueblo Canyon is
sampled within the Laboratory boundaries below the treatment plant at Pueblo 3. Pueblo 3 is sampled at the lowest
point in Pueblo Canyon where flowing water can be found on the day the sample is collected. During the summer
months much of the discharge from the Bayo treatment plant is diverted for irrigation, and there are no flows at
Pueblo 3. Pueblo Canyon discharges into Los Alamos Canyon at State Road 502 near the eastern Laboratory
boundary.

Runoff samples are collected in three locations in Pueblo Canyon. The Pueblo at Land Fill station is located
west of the Laboratory boundary across from the Pueblo School Complex. Pueblo at GS is located below the
Pueblo 3 station. Runoff is also sampled where Pueblo Canyon intersects State Road 502.

Los Alamos Reservoir, in upper Los Alamos Canyon on the flanks of the mountains west of Los Alamos, has a
capacity of 51,000 A 41 ac-ft) and a drainage area of 16.62Kf4 mp). The reservoir is used for recreation and
limited storage of water for irrigation of landscaping in the Los Alamos townsite. The sampling location at the
reservoir outlet is the uppermost station in Los Alamos Canyon. In the fall of 1991, the Laboratory had the USGS
resume operation of a stream flow gaging station a short distance upstream from State Road 4. This station was
discontinued at the end of the 1995 water year. A LANL operated station, Pueblo Canyon near LA, replaces it. In
lower Los Alamos Canyon, surface water samples are collected at the confluence with the Rio Grande.

DP Canyon is a small tributary of Los Alamos Canyon. There are two surface water sampling stations in DP
Canyon, DPS-1 and DPS-4. Runoff samples are collected in DP Canyon above the confluence with Los Alamos
Canyon. In Los Alamos Canyon, runoff is sampled at four stations. The furthest upstream station is Los Alamos at
Upper Gaging Station (GS) just above the confluence with DP Canyon. Los Alamos at GS-1 is sampled about 1/2

Environmental Surveillance at Los Alamos during 1995 155



5. Surface Water, Groundwater, and Sediments

mile above State Road 4. Los Alamos at State Road 4 is sampled where Los Alamos Canyon crosses State Road 4.
Los Alamos Canyon is also sampled just upstream of the confluence with the Rio Grande.

Three Sandia Canyon surface water sampling stations, SCS-1, SCS-2, and SCS-3, are located in the reach of the
canyon where flows are maintained by effluent discharges. A surface water station, GS-1, is located in Mortandad
Canyon a short distance downstream from the TA-50 effluent release point. Treated sanitary effluent (from the
community of White Rock) often provides flow in Mortandad Canyon from White Rock to the confluence with the
Rio Grande. This is sampled at the confluence with the Rio Grande. Surface water samples are collected from
Cafnada del Buey below TA-46. The waters sampled are primarily from effluents. There are two surface water
stations in Pajarito Canyon. The uppermost station is below TA-18. This station samples effluent from TA-18, and
the surface flows from Pajarito Canyon and Three Mile Canyon. Pajarito Canyon is also sampled at its confluence
with the Rio Grande just east of the Laboratory. This location samples the perennial reach of the stream in Pajarito
Canyon fed from springs. Runoff is sampled at two locations in Pajarito Canyon. Pajarito at State Road 501 is
sampled above the highway. Pajarito at State Road 4 is sampled below the highway, south of the intersection of
State Road 4 and Pajarito Road in White Rock. Spring-supplemented flows are sampled below the firing sites at
TA-16 in Water Canyon at Beta Station. Spring-supported perennial flows in Ancho Canyon are sampled at the
confluence with the Rio Grande. Runoff is sampled at Ancho Canyon near Bandelier where Ancho Canyon crosses
State Road 4. Surface water flow in Frijoles Canyon is sampled at Bandelier National Monument Headquarters.
Flow in the canyon is from spring discharge in the upper reach of the canyon. The drainage area above the
monument headquarters is about 42Khv mP) (Purtymun 1980). Surface flow in Frijoles Canyon is also
sampled at the confluence with the Rio Grande.

b. Radiochemical Analytical Results.The results of radiochemical analyses for surface water samples,
excluding runoff, for 1995 are listed in Table 5-8. All of these analytical results are below the DOE DCGs for
public exposure. The majority of the results are near or below the detection limits of the analytical methods used
and below the DOE DCGs for drinking water systems (Appendix A) except for samples from DP Canyon
(strontium-90) and Mortandad Canyon (plutonium-238 and americium-241). Most of the measurements at or
above detection limits are from locations with previously known contamination: Pueblo Canyon, DP/Los Alamos
Canyon, and Mortandad Canyon.

A few of the measurements at or above detection limits were from locations that do not typically show
detectable activity. Table 5-9 summarizes radionuclide detections at locations outside the known contaminated
areas in Pueblo, DP/Los Alamos, and Mortandad Canyons (See Section 5.B.1 for criteria for determining if a
radionuclide is detected). Uranium values are not included in this table as it was unambiguously detected at nearly
all locations due either to Laboratory activities or natural occurrence.

In 1995, samples collected at the Rio Grande at Otowi and the Rio Grande at Frijoles were collected from both
the bank and as a width integrated sample collected from a transect perpendicular to the stream flow. Historically,
samples have only been collected from the bank. The samples have been collected from the western bank of the
river to look for possible Laboratory influence on water quality. The Rio Grande at Otowi station is upstream from
possible Laboratory influence and is classified as a background station.

The analytical result from a previous sample collected at Rio Grande at Otowi showed americium-241 levels of
—0.004+ 0.03 pCi/L in 1993. A sample collected on September 15, 1995, at the Rio Grande at Otowi contained
americium-241 at 0.05 0.03 pCi/L, which is considered a nondetection because the sample value is less than
twice the uncertainty. This station is monitored to provide a measure of background values. The sample is taken
upstream of Los Alamos Canyon and should show no Laboratory-derived contamination. The apparent detection
of americium-241 at this location emphasizes that the detection limits should be used as a guide.

Regarding the 1995 measurements of plutonium-238 and americium-241 for Rio Grande at Bernalillo, previous
results were 0.036 0.03 pCi/L and 0.01% 0.03 pCi/L for 1993 and 1994 respectively, both nondetections.

Americium-241 was detected in surface water at Cafiada del Buey. One other americium-241 analysis is
available for Cafiada del Buey. This sample was collected in 1994 with a concentration af @@2PCi/L and
is considered a nondetection.

An elevated level of americium-241 (0.27.035 pCi/L) was measured from a sample collected in Frijoles
Canyon at the Bandelier National Monument Headquarters on June 2, 1995. While this level is above what is
usually observed outside known contaminated areas, the concentration is nearly an order of magnitude lower than
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the DOE Drinking Water System DCG (1.2 pCi/L). A second sample was collected on July 27, 1995, and was
regarded as a nondetection.

Measurements of radioactivity in surface water runoff are presented in Table 5-10. Detectable levels of
plutonium-239,240 were observed in runoff in Los Alamos Canyon, and detectable levels of americium-241 were
found in Pueblo and Los Alamos Canyons, consistent with earlier findings. Strontium-90 was measured in Los
Alamos Canyon at State Road 4 and in Ancho Canyon near Bandelier National Monument. The concentration of
strontium-90 (50.9 pCi/L) measured in the sample collected at Ancho Canyon near Bandelier was above the EPA
Primary Drinking Water standard and the DOE Drinking Water DCG,; this is unusual because this location is
outside the known contaminated areas. The gross beta measurement (73 pCi/L) for this station supports the
strontium-90 value. An elevated level of uranium was also observed in this sample. The runoff event in Ancho
Canyon had an estimated peak flow of 13snf40 fé/s). The sample was collected at a flow of approximately
0.2 mb/s (6 fe/s).

The concentrations of plutonium in solution and in the suspended sediments are summarized in Table 5-11.
(Radioactivity in solution refers to the filtrate that passes through a 0.45-micron filter; radioactivity in suspended
sediments refers to the residue retained by the filter.) These are analyzed separately to estimate the fraction of
plutonium associated with the liquid and suspended solid fractions. Results are consistent with past findings with
elevated levels of plutonium, especially plutonium-239,240 in Los Alamos Canyon sediments. The highest
concentrations are about an order of magnitude below the SALs for sediments (see Sediment Sampling section).
Several samples showed dissolved concentrations of plutonium-239,240 just above detection limits.

c. Nonradiochemical Analytical Results.

Major Chemical Constituents The results of major chemical constituents in surface water samples for
1995 are listed in Table 5-12. The results are generally consistent with those observed in previous years, with
some variability. The measurements in waters from areas receiving effluents show the effects of these effluents.
The concentration of nitrates in the sample collected at Water Canyon at Beta was 9.6 mg/L (nitrate as nitrogen).
This is only slightly below the EPA Drinking Water Standard of 10 mg/L.

Trace Metals The results of trace metal analyses on surface water samples for 1995 are listed in Table
5-13. The levels are generally consistent with previous observations. As with the radiochemical samples, samples
were collected from the bank and as width integrated samples at the Rio Grande at Otowi and the Rio Grande at
Frijoles. The EPA action level was exceeded for lead at the Rio Grande at Frijoles for the width integrated sample.
The sample collected from the bank showed a lead concentration a factor of three lower than the width integrated
sample.

A beryllium concentration above the detection limit levels was measured in samples collected at the Rio Grande
at Embudo (3ug/L), the Rio Grande at Otowi {4/L), and the Jemez River (@/L). The EPA Drinking Water
standard for beryllium is gg/L.

A barium concentration of 520g/L was measured in the sample collected at Water Canyon at Beta, compared
to NMWQCC Groundwater Limit of 1,000g/L. This sample also had an elevated level of nitrates as noted above.
The presence of these contaminants and the proximity of the sample location to TA-16 suggests HE contamination.
The sample collected in 1996 will be analyzed for HE.

The NMWQCC Groundwater Limit was exceeded for silver at all three stations in Sandia Canyon (SCS-1,
SCS-2, and SCS-3) with concentrations of 63, 66, antf7respectively. The uncertainty associated with these
measurements was 4@/L. The measured values are less than two sigma and should be regarded as
nondetections. Previous data from this location shows that the highest value observed in the period of record since
1981 for these stations was at SCS-1 in 1990 when silver was measureuAt.19

Our analytical detection limit (02g/L) is not adequate to determine if mercury is present in excess of the NM
Wildlife Habitat stream standard of 0.0f8/L. In 1995 mercury was observed above the detection limit of
0.2ug/L at the station in Caflada del Buey.

Aluminum, iron, and manganese concentrations exceed EPA Secondary Drinking Water Standards at most
locations. The results reflect the presence of suspended solids in the water samples. Because the metals analyses
are performed on unfiltered water samples, the results will be high due to naturally occurring metals (e.g.,
aluminum, iron, manganese) associated with the suspended solids.

In 1994, cadmium values (1p@/L) larger than the NM Wildlife Watering Standard (&§/L) were detected at
Pajarito at the Rio Grande and at SCS-2 (EG 1996). Sampling or analytical inaccuracies were suspected as the
cause of the SCS-2 value, as none of the other stations upstream or downstream of SCS-2 within Sandia Canyon
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showed elevated levels on the same day. The cadmium concentration at both these stations was below the detection
limit in 1995.

Organics. The locations where organics analyses were performed in 1995 are summariabbiB-14.
Table 5-15 summarizeéke organic constituents detected in 1995. The only organic constituent detected in surface
waters above the Limit of Quantitation (LOQ) was acetone found at Ancho at Rio Grande and Frijoles at Rio
Grande. The presence of acetone in the laboratory method blank and the trip blank discounts these results.

d. Long-Term Trends. Long-term trends of the concentrations of tritium and dissolved total plutonium (the
portion of the sample that passes through a 0.45-micron membrane filter) in surface water in Mortandad Canyon
are depicted in Figure 5-3. These measurements were made on samples collected at the station Mortandad at GS-1,
which is a short distance downstream of the TA-50 effluent discharge into Mortandad Canyon. In general, there
has been a decrease in the combined levels of plutonium-238 and plutonium-239,240 (in solution) since 1981. All
plutonium values exceed the detection limit of 0.04 pCi/L; all tritium concentrations exceed the detection limit of
2 nCi/L except for a sample collected in April 1988.

3. Groundwater Sampling

a. Monitoring Network. There are three principal groups of groundwater sampling locations, related to the
three modes of occurrence of groundwater in the Los Alamos area: main (or regional) aquifer, alluvial perched
groundwater in the canyons, and the localized intermediate-depth perched groundwater systems. The sampling
locations for the main aquifer, the intermediate-depth perched groundwater systems, and for springs interpreted to
be discharging from either the main aquifer (Purtymun 1980) or from the perched intermediate systems are shown
in Figure 5-4. The sampling locations for the canyon alluvial perched groundwater systems are shown in Figure
5-5.

Some water for drinking and industrial use has been obtained from a well at the Laboratory’s experimental
geothermal site (Fenton Hill, TA-57) about 45 km (28 mi) west of Los Alamos on Forest Service land. Due to
cessation of operations and impending closure of this site by the DOE, environmental surveillance there has been
discontinued.

As a result of budget constraints, approximately half of the White Rock Canyon springs were sampled in 1995.
The remainder are scheduled for 1996.

Main Aquifer. Sampling locations for the main aquifer include test wells, supply wells, and springs. The
sampling locations, including geologic sections, well construction details, and water depths, are described by
Purtymun (1995a). Eight deep test wells, completed into the main aquifer, are routinely sampled. These test wells
were drilled by the USGS between 1949 and 1960 using the cable tool method. The wells penetrate only a few
hundred feet into the upper part of the main aquifer, and the casings are not cemented.

Three of the test wells are located in the Los Alamos and Pueblo Canyons’ drainages. TW-4, drilled in 1950 on
the mesa above Acid Canyon, is near the former outfall of the decommissioned TA-45 Radioactive Liquid Waste
Treatment Plant. TW-2, drilled in 1949, is in the middle reach of Pueblo Canyon, downstream from the confluence
with Acid Canyon, on Los Alamos County land. TW-1, drilled in 1950, is in the lower reach of Pueblo Canyon,
near the boundary with the Pueblo of San lldefonso.

One test well is located in Los Alamos Canyon and one in Mortandad Canyon. TW-3, drilled in 1949, is in the
middle reach of Los Alamos Canyon just upstream from the confluence with DP Canyon. TW-8, drilled in 1960, is
in the middle reach of Mortandad Canyon, downstream from the TA-50 Radioactive Liquid Waste Treatment Plant
NPDES-permitted outfall. Three test wells are located on the mesa at the southern edge of the Laboratory at
TA-49, the site of the hydronuclear tests that were conducted in 1960 and 1961. Test wells DT-5A, DT-9, and
DT-10 all were drilled in 1960.

Samples were also collected from nine deep water supply wells in three well fields that produce water for the
Laboratory and community. The well fields include the Guaje Well Field, located off site in Guaje Canyon on US
Forest Service lands northeast of the Laboratory and the on-site Pajarito and Otowi fields. The Guaje Well Field
contains seven wells, five of which had significant production during 1994. The five wells of the Pajarito Well
Field are located in Sandia and Pajarito Canyons and on mesa tops between those canyons. Two new water supply
wells were completed in 1990. These are the first wells in a new field designated as the Otowi Well Field, and the
wells were designated Otowi-1 and Otowi-4. Otowi-4 was connected to the distribution system and began
production during 1993, but was shut down due to pump failure during 1995.
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Additional samples were taken from 13 other wells located in the Santa Fe Group of sedimentary deposits.
These wells were sampled as part of the special sampling on the Pueblo of San lldefonso (Section 5.E.3.a).

Numerous springs near the Rio Grande were sampled because they are interpreted to be representative of natural
discharge from the main aquifer (Purtymun 1980). Based on their chemistry, the springs in White Rock Canyon
are divided into four groups. Three groups (I, Il, and Ill) have similar, aquifer-related chemical quality. The
chemical quality of springs in Group IV reflects local conditions in the aquifer, which are probably related to
waters discharging through faults in volcanics. Two additional springs, Indian and Sacred Springs, are west of the
river in lower Los Alamos Canyon. These two springs discharge from faults in the siltstones and sandstones of the
Tesuque Formation.

Perched Groundwater in Canyon AlluviumThe alluvial perched groundwater in five canyons was
sampled by means of shallow observation wells as part of the routine monitoring program. As described above,
Pueblo and Los Alamos Canyons are former radioactive effluent release areas, and Mortandad Canyon presently
receives treated radioactive effluents. The fourth is Pajarito Canyon, immediately south of the existing solid and
liquid waste management areas at TA-54 on Mesita del Buey. The fifth is Cafiada del Buey, immediately north of
TA-54 and downstream of the Laboratory’'s SWSC project. The extent of saturation in the alluvial groundwater
systems varies seasonally, in response to variations in runoff from snowmelt, summer thunderstorms, and
discharges from the Laboratory’'s NPDES-permitted outfalls. In any given year, some of these alluvial observations
wells may be dry, and thus no water samples can be obtained. Observation wells in Water, Fence, and Sandia
Canyons have been dry since their installation in 1989. Most of the wells in Cafiada del Buey are dry, except for
CDBO-6 and CDBO-7.

Intermediate-Depth Perched GroundwatePerched groundwater of limited extent occurs in the
conglomerates and basalts beneath the alluvium in portions of Pueblo, Los Alamos, and Sandia Canyons. Samples
are obtained from two test wells and one spring. TW-2A (drilled in 1949) is located in the middle reach of Pueblo
Canyon. TW-1A (drilled in 1950) is located in the lower reach of Pueblo Canyon. Perched water in the basaltic
rocks is also sampled from Basalt Spring, which is in lower Los Alamos Canyon on the Pueblo of San lldefonso.

Perched groundwater was observed during the drilling of water supply wells Otowi-4 in Los Alamos Canyon
and Otowi-1 in Pueblo Canyon and in the basalts in water supply well PM-1 in Sandia Canyon. It was also
observed during the drilling of borehole LADP-3 and borehole LAOI-1.1 in Los Alamos Canyon in the Guaje
Pumice at the base of the Bandelier Tuff.

Some perched water occurs in volcanics on the flanks of the Jemez Mountains off site to the west of the
Laboratory. This water discharges at several springs (Armstead and American) and yields a significant flow from a
gallery in Water Canyon. The gallery contributed to the Los Alamos water supply for 41 years, producing 23 to 96
million gal./yr. Since 1988 it has only been used for makeup water for the steam plant at TA-16, producing 1.6
million gal. in 1995.

b. Radiochemical Analytical Results.The results of radiochemical analyses of groundwater samples for
1995 are listed in Table 5-16. Discussion of the results will address the main aquifer, the canyon alluvial
groundwater, and finally the intermediate perched groundwater system.

Radiochemical Constituents in the Main Aquifef=or samples from wells or springs in the main aquifer,
most of the results for tritium; strontium-90; uranium; plutonium-238; plutonium-239,240; americium-241; and
gross beta were below the DOE DCGs or the EPA or NM standards applicable to a drinking water system. The
exceptions are discussed below. In addition, most of the results were near or below the detection limits of the
analytical methods used.

Some samples from wells and springs contained levels of plutonium or americium slightly above analytical
method detection limits. For several reasons, none of the findings are interpreted to represent contamination of the
main aquifer by plutonium or americium. One reason to suspect the validity of a radiochemical analysis is
inconsistencies between the types of analyses, (such as apparent plutonium-238 without any corresponding
plutonium-239,240 or vice versa). Large counting uncertainties in the measurements at the low levels near average
detection limits (often 50% or more of the value) are another issue that makes the validity of very low reported
radionuclide concentrations questionable (see Section 5.B.1). In the case of springs, the fact that such samples
often must be collected in contact with surface rocks or channel sediments, which might have been contaminated
by global fallout, means that sample concentrations reflect radionuclides in these sediments rather than the
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groundwater. One example of a suspect analysis was an apparent detection of americium-241 in PM:@28109
pCi/L), which was contradicted by a lower value (.82809 pCi/L) on reanalysis.

La Mesita Spring and Sandia Spring have high uranium concentrations. Samples from springs in this area have
always contained a relatively high concentration of natural uranium (Purtymun 1980), although the value for
Sandia Spring is higher than previously noted. The uranium concentrations for these springs are both below the
proposed EPA primary drinking water MCL of B@/L, however. These two springs also have high gross alpha
values, at or above the EPA primary drinking water standard of 15 pCi/L.

Water supply well G-1A had an apparent strontium-90 detection af 8.8 pCi/L. This value is just above the
strontium-90 detection limit of 3 pCi/L. Another analysis gave a result of 3.8 pCi/L, which has a very high
uncertainty making interpretation of this result difficult. No prior strontium-90 data are available for this well for
comparison. Preliminary results of 1996 samples indicate no trace of strontium-90 in samples from this well.
Spring 9B also had a possible strontium-90 detection of 8.7 pCi/L.

All cesium-137 measurements of samples from the main aquifer wells and springs for 1994 are less than 5% of
the DCG applicable to DOE Drinking Water Systems and less than the detection limit of 4 pCi/L.

Tritium measurements of samples from main aquifer wells and springs were near or below the detection limit
for the EPA-specified liquid scintillation analytical method. These results are for the most part consistent with
additional special tritium measurements made as part of a study utilizing trace-level measurements of tritium to
estimate the age of water in the main aquifer (see Section 5.E.2). A notable exception is the tritium value for test
well DT-10 which was 2,108 400 pCi/L. This differs with a low-detection-limit value determined by the
University of Miami of 3.16 0.29 pCi/L. Another discrepancy is the value for Sacred Spring which was#3,800
600 pCi/L. This compares to a low-detection-limit value determined by the University of Miami af .33
pCi/L. The difference between these results suggests that the detection limit for the liquid scintillation method is at
times much higher, perhaps 2,000 to 4,000 pCi/L, than the stated 400 pCi/L detection limit. Other similar
discrepancies between the methods are discussed in Se&i8n

Radiochemical Constituents in Alluvial GroundwateAdditional data for alluvial groundwaters are
presented in Section 5.E.1. Both filtered and unfiltered samples were analyzed as part of this study, to evaluate the
role of suspended sediment particles on observed concentrations.

For some of the alluvial groundwater samples the americium-241 analysis was done initially by direct counting
on a germanium lithium detector. This method has typical counting uncertainties of 20 to 40 pCi/L. The samples
were rerun by the usual radiochemistry alpha spectroscopy (RAS) method which has a detection limit of about 0.04
pCi/L and counting uncertainties of about 0.02 pCi/L.

None of the alluvial groundwater concentrations are above the DOE DCGs for Public Dose for Ingestion of
Environmental Water. Except for strontium-90 values in some samples from Los Alamos and Mortandad Canyons,
none of the concentrations exceed DOE DCGs applicable to a drinking water system. (See Section 5.E.1) Levels
of tritium; cesium-137; uranium; plutonium-238; plutonium-239,240; strontium-90; and gross alpha, beta, and
gamma are all within the range of values observed in recent years.

The samples of the alluvial groundwater in Los Alamos Canyon show residual contamination, as has been seen
since the original installation of the monitoring wells in the 1960s. In particular, for LAO-2 and LAO-3, the
concentration of strontium-90 exceeds the EPA Primary Drinking Water Standard MCL of 8 pCi/L. No low-
detection-limit tritium data were collected for alluvial groundwaters in Los Alamos Canyon in 1995. These data
were used in 1994 (EG 1996) to show that residual tritium contamination resulting from the Omega West Reactor
leak was still present. This residual tritium contamination was found at levels below the detection limit of the
EPA-specified liquid scintillation counting method, and far below the present EPA tritium drinking water standard
of 20,000 pCi/L.

Well LAO-0.7 had an unusual uranium value of 15 4.5ug/L. Uranium values in Los Alamos Canyon
alluvial groundwater have ranged from the detection limit up to a few values ofigth 8ince 1990. As in prior
years, detections of americium-241 were ubiquitous in the canyon, and plutonium-238 and plutonium-239,240
detections occurred in some of the wells.

The alluvial groundwater samples from Mortandad Canyon showed levels of radionuclides within the ranges
observed previously. Tritium; strontium-90; plutonium-238; plutonium-239,240; americium-241; gross alpha; and
gross beta are clearly detected in many of the wells. Well MCO-4 was not in service, so samples from nearby well
MCO-4B are used in its place. The radionuclide levels tend to be highest at well MCO-4B, which is nearest to the
TA-50 outfall, and are lower further down the canyon. The levels of tritium, strontium-90, gross alpha, and gross
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beta exceed EPA drinking water criteria in many of the wells; the levels (except for tritium) exceed the DOE
Drinking Water System DCGs; but the levels do not exceed the DOE DCGs for Public Dose for Ingestion of
Environmental Water. There are no EPA drinking water criteria for plutonium-238; plutonium-239,240; or
americium-241. The DOE Drinking Water System DCGs for these radionuclides were not exceeded in Mortandad
Canyon alluvial groundwater.

As observed in 1994, Pueblo Canyon well APCO-1 had a plutonium-239,240 levet Q10&L pCi/L) above
the detection limit. This well also had a americium-241 level (0:00®2 pCi/L) above the detection limit.
Pajarito Canyon wells PCO-2 and PCO-2 had americium-241 values above the detection limit.

Radiochemical Constituents in Intermediate-Depth Perched Groundwaléie radioactivity

measurements in samples from TW-1A, 2A, and Basalt Spring in the intermediate-depth perched zones in Pueblo
Canyon indicate a connection with surface water and alluvial groundwaters in Pueblo Canyon. Intermediate-depth
perched zone waters have long been known to be influenced by contaminated surface water in the canyon based on
measurements of major inorganic ions. TW-2A, furthest upstream and closest to the historical discharge area in
Acid Canyon, showed the highest levels. The tritium measurement obtained by conventional methods was 2,100
pCi/L. In previous years this has been confirmed by the low detection limit measurements of about 2,300 pCi/L
(EG 1996). In contrast to 1994, 1991, and 1990, TW-1A showed no traces of cesium-137. Both TW-1A and
TW 2A had plutonium-239,240 levels (both about GtG&B02 pCi/L) slightly above the detection limit.

The sample from the Water Canyon gallery was consistent with previous results, showing no evidence of
contamination from Los Alamos operations.

c. Nonradiochemical Analytical Results.The results of general chemical parameter analyses of
groundwater samples for 1995 are listed in Table 5-17, and results of total recoverable metal analyses are listed in
Table 5-18. Discussion of the results will address the main aquifer, the canyon alluvial groundwaters, and the
intermediate perched groundwater system. Finally, results of organic analyses will be discussed.

Nonradioactive Constituents in the Main Aquifealues for all parameters measured in the water
supply wells were within drinking water limits, with the following exceptions. A nitrate value of 9.9 mg/L was
found in well G-1A; values of this size have never been observed previously in this well and no such values were
found in the regular SDWA sampling (see Section 5.C). Preliminary 1996 results show a nitrate concentration of
0.49 mg/L, or background levels. Reported silver values were in the range of 40gth 66ompared to the
NMWQCC groundwater limit of 5Qig/L. However, the analytical uncertainty for these measuremen#Qgsig/L
so the resolution of the measurements is insufficient to define these low levels of silver. The arsenic level in well
G-2 was about 96% of the standard of#gL and was similar to previous measurements. The vanadium level in
well G-2 of 91ug/L is within the EPA health advisory range of 80 to ugfL but is lower than the 1993 value of
260pg/L.

The test wells in the main aquifer showed levels of several constituents that exceed standards for drinking water
distribution systems. However, the test wells are used for monitoring purposes only and are not part of the water
supply system. TW-1 had a nitrate value above the primary drinking water standard of 10 mg/L (nitrate as
nitrogen). This test well has shown nitrate levels in the range of about 5 to 20 mg/L (nitrate as nitrogen) since the
early 1980s. The source of the nitrate is apparently infiltration from sewage treatment effluent in Pueblo Canyon.

Levels of trace metals that approach water quality standards in some of the test wells are believed to be
associated with the more than 40-yr-old steel casings and pump columns. Iron, manganese, cadmium, nickel,
antimony, and zinc were high in several of the main aquifer test wells. These trace metal values must be regarded
as total, rather than dissolved concentrations, in that they include the composition of any suspended sediment
contained in the water samples. Lead levels exceeded the EPA action level in TW-1, 2, 3 and 4. Several of the test
wells have occasionally had elevated lead levels in previous years, and unusually high lead values were reported for
1993 (EARE 1995). The lead levels appear to be due to flaking from piping installed in the test wells and do not
represent lead in solution in the water (EG 1996). There are no known sources of lead near these wells, and
dissolved lead levels in natural waters of near neutral pH (pH ~7) are commonly extremely low (Hem 1989). Trace
metal levels in both filtered and unfiltered samples for test well DT-5A were low. This well had the highest lead
levels in 1993.

Overall, trace metal levels in the White Rock Canyon springs were much lower than for 1993 and 1994.
Samples from a few springs in White Rock Canyon showed aluminum levels that exceed NMWQCC Livestock and
Wildlife Watering Standards. These levels are not dissolved concentrations, but reflect the composition of
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suspended sediments. Many of the springs have very low flow rates and samples are collected in small pools in
contact with the surrounding soils. Samples from several of the springs showed levels of iron and, in some cases,
manganese that would exceed secondary standards for drinking water systems. However, these elements are also
associated with suspended sediment particles. Unlike 1994, none of the springs exceeded standards for silver or
arsenic. Several springs had cadmium levels above the drinking water MCL. Indian Spring exceeded the standard
for beryllium, and Sandia Spring had high lead and vanadium values.

Nonradioactive Constituents in Alluvial Groundwate®lluvial canyon groundwater in Pueblo, Los
Alamos, and Mortandad Canyons, which receive effluents, showed the effects of those effluents, in that levels of
some parameters were elevated. Mortandad Canyon alluvial groundwater exceeds the NMWQCC groundwater
standard for fluoride and nitrate. Nitric acid is used in plutonium processing at TA-55 and enters the TA-50 waste
stream. Mortandad Canyon alluvial groundwater is also high in sodium. Nitrate levels in Pajarito Canyon wells
PCO-2 and PCO-3 and Cafiada del Buey well CDBO-6 also approached or exceeded the NMWQCC groundwater
standard.

Overall, trace metal levels in alluvial groundwater samples were much lower than for 1993 and 1994. Well
LAO-0.7 again showed levels of beryllium and barium approaching or exceeding water quality standards. Cafiada
del Buey wells CDBO-6 and CDBO-7 had high lead values. Cadmium, nickel, molybdenum, manganese, lead, and
thallium levels were exceeded in some of the Los Alamos Canyon alluvial wells.

Nonradioactive Constituents in Intermediate-Depth Perched Groundwaigne nitrate value for TW-1A
approached the NMWQCC groundwater and EPA drinking water standard. In previous years, the nitrate values for
TW-1A, 2A, and Basalt Spring exceeded these standards. The presence of nitrate is probably related to infiltration
of sewage treatment effluent beneath Pueblo Canyon.

TW-2A had levels of cadmium, lead, and zinc approaching or exceeding water quality standards. Again, the
detection of these metals in TW-2A probably reflects flaking of metals from pump hardware and the well casing
rather than the existence of dissolved metals in the groundwater. Otherwise, the intermediate perched groundwater
and the Water Canyon Gallery did not show any concentrations of trace metals that are of concern.

Organic Constituents in GroundwaterAnalyses for organic constituents were performed on selected
springs and alluvial observation wells in 1995. The stations sampled are listed in Table 5-19. Other organic results
are discussed in Section 5.E. Samples were analyzed for volatile organic compounds (VOCs), semivolatile organic
compounds (SVOCs), and polychlorinated byphenyls (PCBs). Three springs were analyzed for HE constituents.
The samples where organics were detected above the analytical LOQ are listed in Table 5-20.

HE constituents were detected in Ancho Spring. The detection of these HE constituents in Ancho Spring may
reflect surface soil contamination rather than groundwater contamination by HE. This spring is below the
explosives testing sites in the southern portion of the Laboratory. Trinitrotoluene detections in Ancho Spring and
Spring 9 were discounted by the presence of this substance in the laboratory method blanks. As a result of this
discovery, ESH-18 will conduct additional analyses for HE in this area. The only other organic detection not
explained by possible contamination during laboratory analysis was chloroethane in Basalt Spring. Numerous
tentatively identified compounds were listed for Basalt Spring. These later identifications reflect analytical
measurements which do not correspond to cataloged organic compounds.

d. Long-Term Trends.

Main Aquifer. The long-term trends of the water quality in the main aquifer have shown little impact
resulting from Laboratory operations. Except for low levels of tritium contamination found at four locations in Los
Alamos and Pueblo Canyons and one location in Mortandad Canyon, no concentrations of radionuclides above
detection limits have been measured on water samples from the production wells or test wells that reach the main
aquifer other than an occasional analytical outlier not confirmed by analysis of subsequent samples. The apparent
detection of strontium-90 in TW-3 in 1994 (EG 1996) presently appears to be due to analytical error, because the
gross beta measurement does not support the strontium result. The apparent detection of strontium-90 in TW-4 in
1994 (EG 1996) has not been substantiated by prior or subsequent measurements.

Measurements of tritium by extremely low detection limit analytical methods (EARE 1995; EG 1996) show the
presence of some recent recharge (meaning within the last four decades) in water samples from six wells into the
main aquifer at Los Alamos. The levels measured range from less than 2% to less than a 0.01% of current drinking
water standards, and are all less than levels that could be detected by the EPA-specified analytical methods
normally used to determine compliance with drinking water regulations. Recent detection of lead in the main
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aquifer test wells appears to have resulted from contamination by well casings, pumps, and monitoring devices
(EARE 1995).

The long-term trends of water levels in the water supply and test wells in the main aquifer indicate that there is
no major depletion of the resource as a result of pumping for the Los Alamos water supply (Purtymun 1995b).

Alluvial Perched Groundwater in Mortandad CanyorL.ong-term trends of radionuclide concentrations

in shallow alluvial perched groundwater in Mortandad Canyon (downstream from the NPDES-permitted outfall for
the radioactive waste treatment facility at TA-50) are depicted in Figure 5-6. The samples are from Observation
well MCO-6 in the middle reach of the canyon. The combined total of plutonium-238 and plutonium-239,240
concentrations are relatively constant, fluctuating up and down in response to variations in the treatment plant
effluent and storm runoff that cause some dilution in the shallow alluvial water. Note that the current plutonium
detection limit of 0.04 pCi/L applies to the separate analyses of plutonium-238 and plutonium-239,240, and might
be doubled for the addition of these values, since results are often at or near the detection limit. The tritium
concentration has fluctuated almost in direct response (with a time lag of about one year) to the average annual
concentration of tritium in the TA-50 effluent.

4. Sediment Sampling

a. Monitoring Network. Sediment samples are collected from regional stations and Pajarito Plateau
stations surrounding the Laboratory. Regional sediment sampling stations are located within northern New Mexico
and southern Colorado at distances up to 200 km (124 mi) from the Laboratory. Samples from these regional
stations provide a basis for determining conditions (such as radionuclide concentrations resulting from fallout)
beyond the range of potential influence from normal Laboratory operations. Stations on the Pajarito Plateau are
located within about 4 km (2.5 mi) of the Laboratory boundary. They document conditions in areas potentially
affected by Laboratory operation¥he majority of Pajarito Plateau stations are located within the Laboratory
boundary.

Sample stations are located to provide background data and to detect potential contaminant releases from
Laboratory operations. The locations of many stations have not changed since they were first sampled in the mid-
1960s to early 1980s, hence long-term trends at individual stations are available. Additional sediment sampling
may also be periodically conducted in special areas for special studies.

During 1995, sediment samples were collected from 93 regional and Pajarito Plateau stations to evaluate
impacts of Laboratory operations on the environment. Of 25 regional samples, 9 are from rivers and 16 from
reservoirs; of the 68 Pajarito Plateau samples, 21 are specifically related to waste storage sites. Fifteen of the
samples were collected at either San lldefonso or Santa Clara Pueblos. Locations of individual sampling stations
are shown in Figures 5-2, 5-7, and 5-8. The sediment stations are organized according to drainages. Several of the
Pajarito Plateau stream channel locations may be perennial over short stretches (often in response to Laboratory
discharges, thunderstorm runoff, or snowmelt activity); however, most of these streams are intermittent or
ephemeral. Reservoir samples are collected from regional and local reservoirs in northern New Mexico and
southern Colorado.

Regional Stations.As seen in Figure 5-1, seven regional stations for stream channel sediments are
located in drainages surrounding the Laboratory. These drainages include the Rio Chama, the Rio Grande, and the
Jemez River. During 1995, 15 reservoir sediment samples were also collected from the upper, middle, and lower
portions of 5 regional reservoirs, and from the middle of 2 small lakes. The regional reservoirs include El Vado,
Heron, and Abiquiu Reservoirs on the Rio Chama; Cochiti Reservoir on the Rio Grande; and Rio Grande Reservoir
in southern Colorado. A lake sediment sample was collected from Love Lake, a small 5 acre tributary lake located
in the San Juan National Forest about 24 km (15 mi) south of Creede, Colorado, near the Rio Grande Reservoir. A
second special lake sediment sample was collected from 4th Pond in Santa Clara Canyon on Santa Clara Pueblo
(the uppermost reservoir on Santa Clara Creek).

Pajarito Plateau Stations.Many of the sediment sampling stations on the Pajarito Plateau are located to
monitor contaminated sediment transport from past effluent release sites. As seen in Figure 5-7, one sampling
station is located in Acid Canyon at Acid Weir just above the confluence with Pueblo Canyon, and two stations are
downstream in Pueblo Canyon at stations Pueblo 1 and Pueblo 2. Pueblo Canyon then flows onto Laboratory land
where three additional downstream sediment stations are located: Hamilton Bend Spring, Pueblo 3, and Pueblo at
State Route 502.
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Eight sediment sampling stations are located in DP and Los Alamos Canyons above the confluence with Pueblo
Canyon at State Route 4. An additional six stations are located in lower Los Alamos Canyon above its confluence
with the Rio Grande at Otowi Bridge.

Seven sediment samples are collected in Mortandad Canyon below the TA-50 NPDES-permitted outfall. An
additional six sediment samples have been collected in the off-site portion of Mortandad Canyon on Pueblo of San
lldefonso land to document conditions there, as discussed in Section 5.E.3.

Seven other canyons around the Laboratory are also sampled along channel segments that cross State Route 4
between White Rock and Bandelier National Monument. All Laboratory facilities near these canyons are located
upstream of this highway. An additional seven sediment samples have also been taken from these same canyons
just above their confluence with the Rio Grande. One sediment sample is collected in Frijoles Canyon at the
Bandelier National Monument Headquarters.

Sediments from drainages around two radioactive solid waste management areas are sampled to monitor
transport of radioactivity from surface contamination. Nine sampling stations were established in 1982 outside the
perimeter fence at Area G, TA-54 (Figure 5-8a), to monitor possible transport of radionuclides by sheet erosion
from the active waste storage and disposal area.

From 1959 to 1961, hydronuclear experiments were conducted in underground shafts beneath the surface of the
mesa at TA-49. The experiments involved a combination of conventional (chemical) high explosives and
radionuclides. The residuals of the experiments were confined within the shafts. The site is designated Solid
Waste Management Area AB. In 1960 a surface contamination incident occurred when an old shaft was
accidentally breached during the excavation of a new shaft (Purtymun 1987b, ESG 1988). Eleven stations were
established in 1972 to monitor surface sediments in drainages surrounding the experimental area. Another station
(AB-4A) was added in 1981 as the surface drainage changed (Figure 5-8b).

b. Radiochemical Analytical Results.The results of radiochemical analyses of sediment samples collected
during 1995 are listed in Table 5-21. All of the 1995 sediment samples appeared to be consistent with previous
years’ results. The majority of the sediment samples collected outside known radioactive effluent release areas
were within the background levels that reflect worldwide fallout (Purtymun 1987a). A majority of sediment
samples from the known radioactive effluent release areas, including Acid/Pueblo, DP/Los Alamos, and Mortandad
Canyons, exceeded worldwide fallout levels for numerous constituents. These observed levels are consistent with
historical data. Two sediment samples from stations GS-1 and MCO-5 in Mortandad Canyon showed a cesium-137
concentration level that exceeded the SAL value. No other sediment samples showed any values that exceeded
respective SAL values, although reported values from stations GS-1 and MCO-5 were relatively high for
plutonium-238; plutonium-239,240; and americium-241 (that is, more than 100 times background levels). These
elevated values for radionuclides are consistent with historical values and reflect TA-50 effluent discharges into
Mortandad Canyon since 1963. Samples taken on Pueblo of San lldefonso land in Mortandad Canyon are
discussed in detail in Section 5.E.3.

In the samples from the regional stations, the sample from Chamita showed a strontium-90 value above
background. This reported value is questionable, however, because the laboratory QA values were unsatisfactory.
Previous samples at Chamita have not exceeded the background levels for any radionuclide. The sample from the
Rio Grande at Otowi showed slightly elevated plutonium-238 and plutonium-239,240 values when compared to
background values. The sample from Rio Grande at Frijoles also showed a slightly elevated plutonium-238 value.
However, all of these variations are consistent with data from previous years.

Ten Pajarito Plateau stations showed plutonium-238 values slightly above background. These stations included
Bayo at State Road 502, Guaje at State Road 502, Sandia at the Rio Grande, MCO-13 (A-5) in Mortandad Canyon,
Pajarito at State Road 4, Fence at State Road 4, Ancho at State Road 4 and at the Rio Grande, Chaquehui at the Rio
Grande, and Frijoles at the Rio Grande. However, only three of these same stations also showed plutonium-
239,240 values above background; these stations included Pajarito at State Road 4, MCO-13 (A-5) in Mortandad
Canyon, and Chaquehui at the Rio Grande. Potrillo at State Road 4, Indio at State Road 4, and Chaquehui at the
Rio Grande showed slightly above background levels of strontium-90. Station A-6 in Mortandad Canyon and
Chaquehui at the Rio Grande also showed above-background levels of cesium-137. All of these somewhat elevated
values may be related to multiple sources, including atmospheric fallout, surface deposition from stack emissions,
or surface transport from various Laboratory sources.
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At TA-54, Area G a number of stations exceeded background levels for tritium; plutonium-238; plutonium-
239,240; americium-241; and gross gamma. At TA-49, Area AB, station AB-4 exceeded the background level for
cesium-137, while AB-3 showed a value slightly above background for americium-241. Furthermore, stations
AB-1, AB-2, AB-3, AB-4A, AB-7, and AB-8 showed values slightly above-background for plutonium-238. Values
at stations AB-2, AB-3, AB-4, and AB-6 were also slightly above-background levels with respect to plutonium-
239,240. All of these values are consistent with earlier observations from these same stations.

Results of the radiochemical analyses of the large 1 kg samples collected in 1995 from EI Vado, Heron, Abiquiu,
Cochiti, and Rio Grande Reservoirs, and Love Lake and Santa Clara Pond Number 4, are similar to those from
previous years. Unfortunately, most of these 1-kg reservoir samples collected during 1995 were analyzed as if they
were 100 g samples. Hence, higher detection limits might apply as seen in Table 5-21. Levels of plutonium-238 in
the samples from the upper stations in Abiquiu and Cochiti Reservoirs, and the middle and lower stations at Heron
Reservoir, exceeded the background level (Purtymun 1987a). None of the other sediment samples exceeded
background levels for other radionuclides listed in Table 5-21.

The results of the reservoir analyses are best interpreted in conjunction with information from a special study by
Purtymun (1990b), which provides a regional context for analyses of reservoir sediments. The conclusions of
greatest significance to interpreting the current samples from the five reservoirs are (1) the mean plutonium
concentrations in Cochiti Reservoir are almost identical to the mean plutonium concentrations found in the Rio
Grande Reservoir in Colorado; (2) reservoirs on the Rio Chama exhibit lower plutonium concentrations in
sediments than those found in Rio Grande reservoirs; and (3) the isotopic ratios of ph288jad0 to
plutonium238 from these reservoir sediments suggest that plutonium deposition from fallout is not homogeneous
but varies with differences in weather, altitude, erosion, and sediment transport conditions.

The data from the 1995 plutonium analyses are shown in a long-term context in Table 5-22. Abiquiu Reservoir
historically has had some of the lowest plutonium concentration ranges and isotopic ratios observed, while Cochiti
Reservoir has some of the highest. However, sediments from Cochiti Reservoir contain a higher fraction of fine-
grained materials and organic matter than sediments from Abiquiu Reservoir. These features enhance the capacity
of the sediments to adsorb plutonium. The isotope ratios of plutonium-239,240 to plutonium-238 from these
reservoirs are nearly identical, averaging about 15, and are typical of worldwide fallout in northern New Mexico.
However, sediments from Acid/Pueblo Canyon exhibit ratios of plutonium-239,240 to plutonium-238 that are
typically 20 times larger than worldwide fallout values as can be seen from data in Table 5-21. These observations
suggest that contributions of radionuclides from Los Alamos Canyon to Cochiti Reservoir average less than 10% of
the total inventory carried in Rio Grande sediments (see Section 5.E.4).

c. Nonradiochemical Analytical Results.

Trace Metals. Beginning in 1992, sediments were analyzed for trace metals. Trace metal results for the
sediment samples collected in 1995 are presented in Table 5-23. None of the results show any significant
accumulations of metals above background concentrations. Laboratory procedures for metals analyses changed in
1993 (see Section 5.B.1). The 1992 sediment metals data should not be compared to the 1993-1995 metals data
due to differences in laboratory preparation methods

Reported detection limits for antimony, mercury, and molybdenum increased from 1992 to 1995 (that is, from
about 0.05 mg/kg, 0.01 mg/kg, and 0.30 mg/kg, respectively, to about 0.20 mg/kg, 0.10 mg/kg, and 2.0 mg/kg,
respectively). These differences probably resulted from a decrease in the typical sediment sample size from 250
mg in 1992 to 125 mg in 1995. The reported 1992 iron values were two to three times higher than their
counterparts in 1995, and 1992 aluminum values were about 10 times larger than their 1995 counterparts.
Reported 1992 values for aluminum and iron in Table IV-22 of the “Environmental Surveillance at Los Alamos
during 1992” (EPG 1994) should each be multiplied by a factor of 10; this omission resulted from a unit
conversion error.

Organic Analyses.Beginning in 1993, sediments were analyzed for VOCs and SVOCs, and PCBs. In
1995, some samples were analyzed for residuals from HE. Lists of individual compounds that were analyzed in the
laboratory during 1995 are given in Tables 5-3 through 5-5.

Because of budgetary constrains in 1995, sediment samples for VOCs, SVOCs, and HE residues were analyzed
from about one-sixth of the regional and local stations. The analytical results confirmed that there were no VOC,
SVOC, and HE residues detected above the respective LOQ in any of the sediment samples collected during 1995.
The stations sampled are listed in Table 5-24.
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d. Long-Term Trends. The concentrations of radioactivity in sediments from Acid, Pueblo, and lower Los
Alamos Canyons that may be transported off-site are fully documented (ESG 1981). The data indicate that
concentrations of radionuclides in sediments from Acid, Pueblo, and lower Los Alamos Canyons have been
relatively constant at each location since 1980, given some degree of yearly fluctuation in the data. The total
plutonium concentrations (plutonium-238 plus plutonium-239,240) observed since 1980 in sediments at four
indicator locations are shown in Figure 5-9.

Figure 5-9 also depicts total plutonium concentrations at four sediment stations in Mortandad Canyon from
1980 to 1995. The first two stations shown on this plot are MCO-5 and MCO-7, located downstream of the TA-50
discharge point, and upstream of the sediment traps. MCO-9 and MCO-13 are between the sediment traps and the
Pueblo of San lldefonso boundary. The data indicate that total plutonium concentrations decreased over this period
at stations MCO-5 and MCO-7. Values of plutonium at MCO-5 and MCO-7 are elevated due to Laboratory
discharges at TA-50, while values from stations MCO-9 and MCO-13, located near the Laboratory-Pueblo of San
lldefonso boundary, are at atmospheric fallout levels. Apparently there has been no transport of plutonium from
TA-50 below the sediment traps in Mortandad Canyon.

C. Drinking Water Program

1. Monitoring Network

The Laboratory routinely collects drinking water samples from the Laboratory, Los Alamos County, and
Bandelier National Monument's water distribution systems and from the Laboratory’s water supply well heads in
order to demonstrate compliance with the SDWA's MCLs for microbiological organisms, organic and inorganic
constituents, and radioactivity in drinking water. The particular locations within the water system where SDWA
compliance samples are collected is specified in the regulations for each contaminant or group of contaminants. In
1995, the monitoring network for SDWA compliance sampling consisted of four location groups within the water
system:

(1) well head sampling from the four operating water supply wells in the Guaje Well Field (G-1, G-1A, G-2,
G-6) and the four operating water supply wells in the Pajarito Well Field operating at the time of sampling
(PM-1, PM-2, PM-3, PM-5);

(2) the four entry points into the distribution system (Pajarito Booster Station #2, Guaje Booster Station #2,
PM-1 and PM-3 well heads);

(3) the six total trihalomethane (TTHM) sampling locations within the distribution system (see Table 5-25); and

(4) the 41 microbiological sampling sites located throughout the Laboratory, Los Alamos County, and Bandelier
National Monument.

2. Sampling Procedures, Data Management, and Quality Assurance

The sampling program for drinking water quality is designed to meet or exceed regulatory requirements under
the federal SDWA and the NM Environmental Improvement Act. Sampling locations, frequencies, preservation,
handling, and analyses follow the requirements specified in federal and state regulations. Chemical and
radiological sampling is performed by LANL staff and submitted for analysis to laboratories certified by the EPA
and the NMED. Microbiological sampling and analysis are performed by the Johnson Contraols, Inc.,
Environmental (JENV) laboratory. The JENV laboratory is certified by the NMED for microbiological compliance
analysis. Certification requirements include proficiency samples, maintenance of an approved QA/quality control
program, and periodic audits by the NMED. LANL and JENV staff are certified by the NMED to perform
drinking water compliance sampling.

All data collected from SDWA compliance testing is submitted to the Drinking Water Bureau of the NMED for
review and filing. The NM Health Department’s Scientific Laboratory Division (SLD) laboratory reports the
analytical results directly to NMED. Triangle Laboratories reports the analytical results to ESH-18 who, in turn,
transmits to NMED. The JENV laboratory reports the analytical results directly to NMED. ESH-18 maintains
both electronic and hard-copy files of all data collected from SDWA compliance testing at their TA-59 offices and
reports the complete data record annually in the Laboratory’s Environmental Surveillance Report
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3. Radiochemical Analytical Results

As required by the SDWA, in 1995 the Laboratory collected drinking water samples at the four entry points into
the distribution system to determine the radiological quality of the drinking water. As is shown in Table 5-26, the
concentrations of gross alpha activity were less than the screening level of 5 pCi/L, and the concentrations of gross
beta activity were less than the screening limit of 50 pCi/L. When gross alpha and beta activity measurements are
below the screening limits, the Laboratory does not need to perform further isotopic analyses or perform dose
calculations under the SDWA program. However, it should be noted that comprehensive monitoring of the water
supply wells for radiochemical constituents is conducted by ESH-18 annually (see Table 5-16).

Radon is a naturally occurring radionuclide produced during the decay of geological sources of uranium. In
1995, radon sampling was performed at the eight operating water supply well heads and the four entry points into
the distribution system. This sampling was done to collect information before the issuance of final EPA regulations
governing radon in drinking water. As shown in Table 5-27, the radon concentrations ranged from 227 to
629 pCi/L. If the MCL is finalized at the proposed 300 pCi/L level, waters from some well fields may need radon
treatment by extended storage to allow radioactive decay or adsorption removal. Radon has a half-life of about 12
days; residence time in storage tanks will reduce radon concentrations before the water reaches consumers.

4. Dose Equivalents to Individuals from Ingestion of Drinking Water

The maximum annual committed effective dose equivalent (CEDE) (i.e., the total CEDE plus two sigma for the
maximum consumption rate) for drinking water samples collected in 1995 is 0.579 mrem (14.5% of the 4 mrem
drinking water standard). The maximum annual CEDE for the average consumption rate decreases to 0.411 mrem
(10.3% of the 4 mrem drinking water standard). The radionuclides that contributed to more than 5% of the total
CEDE in 1995 are strontium-90; uranium; plutonium-239,240; and americium-241. These CEDEs equate to a risk
of excess cancer fatalities of 2907 (0.3 in a million) and 2. 107 (0.2 in a million), respectively. Since
drinking water aquifers are regional, there is no “background” drinking water source available to determine the
total net positive difference between Los Alamos water and a background source.

Table 5-28 presents the summary of the CEDE from the ingestion of drinking water collected in 1995. This is
the first year a CEDE has been calculated for drinking water so there are no previous results for comparison.

Table 5-29 presents the total CEDE, also described as the whole body effective dose equivalent, from the
ingestion of drinking water collected in 1995. The general methodology used to calculate these dose equivalents is
found in Section 3.B.1.d. Since the Federal Guidance Report (FGR) #11 is “intended for general use in assessing
average individual committed doses in any population...” (EPA 1988), the dose conversion factors (DCFs) listed in
this report are used in assessing drinking water from non-DOE sources, whereas DOE DCFs (DOE 1988b) are used
for assessing drinking water from DOE sources (i.e., the Los Alamos and White Rock distribution system). The
DOE DCFs utilize 12 major tissue groups (as opposed to only seven major tissue groups in FGR #11) and are
slightly more conservative than FGR #11.

Table 5-30 presents the maximum annual CEDE (i.e., the total CEDE plus two sigma for the maximum
consumption rate) and the estimated risk of excess cancer fatalities from consuming drinking water collected in
1995. Included in this table, in the bottom row, is a summary of the CEDE based on the analytical detection limits
for each radionuclide. This value is the lower limit possible for calculated doses, reflecting the minimum
resolution of the radiochemical analyses and is not representative of a positive dose value.

Los Alamos and White RockThe total annual CEDEs (i.e., the annual CEDE, without any error term,
summed over all radionuclides) for all drinking water samples collected from Los Alamos and White Rock water
distribution wells are below 4 mrem. No samples collected exceeded the radioactive MCLs for drinking water
systems (EPA 1989). The maximum annual CEDE (i.e., the total CEDE plus two sigma for the maximum
consumption rate) for drinking water samples collected in 1995 is 0.555 mrem as modified by the percent
contribution to the distribution system for each monitored well. The maximum annual CEDE for the average
consumption rate decreases to 0.411 mrem. The radionuclides that contributed to more than 5% of the total CEDE
in 1995 are strontium-90; uranium; plutonium-239,240; and americium-241.

The Pueblo of San lldefonsoThe total annual CEDEs for all drinking water samples collected from the
Pueblo of San lldefonso are below 4 mrem. A sample collected from the Westside Artesian well exceeded the
MCL for strontium-90 and total uranium, and a sample collected from the New Community well exceeded the
MCL for total uranium (EPA 1989). These uranium levels are common in the Pojoaque area and similar levels
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have been previously observed in some Pueblo of San lldefonso wells. The Laboratory and the Pueblo will
resample to verify the strontium-90 result. The total annual CEDE using the maximum consumption rate

(2.0 L/day) is 3.86 mrem for the Westside Artesian well and 3.74 mrem for the New Community well. For all
samples collected at the Pueblo, the uranium contribution to the total CEDE ranged from 46.9% from the Otowi
House sample to 80.6% from the New Community well sample. The maximum annual CEDE ( i.e., the total
CEDE plus two sigma for the maximum consumption rate) for all the drinking water samples collected in 1995
ranged from 1.34 mrem from the Otowi House sample to 5.38 mrem from the New Community well sample. The
total committed dose equivalent to individual tissue groups ranged from 0.008 mrem in the Otowi House sample to
56.2 mrem in the New Community well sample. For the average consumption rate, the maximum annual CEDEs
ranged from 0.99 mrem to 3.98 mrem for these same locations.

Santa Clara Pueblo.The total annual CEDEs for all drinking water samples collected from Santa Clara
Pueblo are below 4 mrem. No samples collected exceeded the radioactive MCLs for drinking water systems (EPA
1989). The highest total CEDE using the maximum consumption rate (2.1 L/day) is 1.65 mrem from the
Community Above Village well sample. For all samples collected at the Pueblo, the uranium contribution to the
total CEDE ranged from 3.1% from the Community New Subdivision sample to 73.4% from the Community
Above Village sample. The maximum annual CEDE (i.e., the total CEDE plus two sigma for the maximum
consumption rate) for all the drinking water samples collected in 1995 ranged from 0.68 mrem from the
Community New Subdivision sample to 2.07 mrem from the Community Above Village sample. For the average
consumption rate, the range extends from 0.50 mrem to 1.53 mrem for these same locations.

Cochiti Pueblo. The total annual CEDEs from all drinking water samples collected from Cochiti Pueblo
are well below 4 mrem. No samples collected exceeded the radioactive MCLs for drinking water systems (EPA
1989). The highest total CEDE using the maximum consumption rate (2.0 L/day) is 0.98 mrem from the Tetilla
Peak sample. The contribution of uranium to the total CEDE ranged from 6.5% from the Cochiti Lake 1 sample to
49.6% from the Tetilla Peak sample. The maximum annual CEDE (i.e., the total CEDE plus two sigma for the
maximum consumption rate) for all the drinking water samples collected in 1995 ranged from 0.69 mrem from the
Cochiti Lake 1 sample to 1.55 mrem from the Tetilla Peak sample. For the average consumption rate, the range
extends from 0.54 mrem to 1.14 mrem for these same locations.

Jemez Pueblo.The total annual CEDE from consuming drinking water collected from Jemez Pueblo is
0.14 mrem. Uranium contributed less than 5% to the total CEDE in the sample. The maximum annual CEDE (i.e.,
the total CEDE plus two sigma for the maximum consumption rate) for the drinking water sample collected in
1995 is 0.54 mrem. The maximum annual CEDE for the average consumption rate decreases to 0.40 mrem.

5. Nonradiochemical Analytical Results

In 1995, the analytical results for TTHMs (Table 5-25), inorganic constituents (Table 5-31), lead and copper
(Table 5-32), VOCs (Table 5-33), and synthetic organic compounds (SOCs) (Table 5-34) in drinking water were all
below the SDWA MCLs.

In 1995, inorganic constituents in drinking water were sampled at the four entry points to the distribution system
with the exception of nitrates (NN [nitrate as nitrogen]) which were sampled at the eight operating water
supply well heads. All inorganic constituents were analyzed by SLD. Both well head and entry point taps are
flushed for several minutes so that the samples collected represent water that is freshly drawn from the water main.
As shown in Table 5-31, all locations and all constituents were below the MCLSs.

In 1995, TTHM samples were collected during each quarter from six locations in the Laboratory and Los
Alamos County water distribution systems. All TTHM samples were analyzed by SLD. Sample taps are flushed
for several minutes so that samples represent water that is freshly drawn from the water main. As is shown in Table
5-25, the annual average for TTHM samples in 1995 wasigi84 well below the SDWA MCL of 10Qg/L.

In accordance with the requirements of the SDWA, the sampling program for lead and copper at residential taps
that was initiated in 1992, continued in 1995. There is currently no set MCL for lead or copper in drinking water.
Instead an action level has been set for each metal. SDWA regulations specify that if more than 10% of the samples
from selected residential sites exceed the action level then water suppliers must take prescribed actions to monitor
and control the corrosivity of the water supplied to the customers. Additionally, if 90% of the sample sites are
below the action levels for lead and copper then the water system is in compliance without the need to implement
corrosion control. As is shown in Table 5-32, all 36 samples collected during 1995 were below the EPA action
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levels for lead and copper. Since the 90th percentile values for lead and copper were below the EPA action levels,
the Laboratory was in compliance with the SDWA regulations for lead and copper in drinking water for 1995.

In 1995, VOC samples were collected from each of the eight operating water supply well heads and analyzed by
SLD. As shown in Table 5-33, during the initial sampling phase (February 27, 1995) the presence of a regulated
VOC, methylene chloride, was detected in four of the samples (PM-3, G-1A, G-1, and G-2) at concentrations
below the SDWA MCL. Confirmation samples collected at PM-3, G-1A, G-1, and G-2 on March 21, 1995, were
negative for methylene chloride. Analysts from the SLD laboratory have reported to LANL's ESH-18 that the
presence of methylene chloride in the initial samples was most probably due to sample contamination at their
laboratory since methylene chloride is routinely used during the preparation of VOC samples.

In the first and second quarters of 1995, SOC samples were collected at the eight operating water supply well
heads and analyzed by SLD and Triangle laboratories. Table 5-34 presents the analytical results for SOC sampling
in 1995. SOC concentrations at each of the eight well heads sampled were below the laboratory’s practical
guantitation limit (PQL) and the SDWA MCLs. Dioxin samples were collected only during the first quarter of
1995 because the water system qualified for a waiver from second quarter sampling from the District Il Office of
the NMED. Sampling for SOCs will resume during the first quarter of 1997.

Microbiological Analyses of Drinking WaterEach month during 1995, an average of 46 samples was
collected from the Laboratory, Los Alamos County, and Bandelier National Monument water distribution systems
to determine the free chlorine residual available for disinfection and the microbiological quality of the drinking
water. Of the 555 samples analyzed during 1995, 2 indicated the presence of total coliforms, and 1 indicated the
presence of fecal coliforms. Noncoliform bacteria were present in 14 of the microbiological samples. A summary
of the monthly analytical data is found in Table 5-35. Noncoliform bacteria are not regulated, but their presence in
repeated samples may serve as indicators of biofilm growth in water pipes. Microbiological samples are collected
and analyzed for microbiological quality by the JENV laboratory.

6. Long-Term Trends

Historically, the Los Alamos water system has never incurred a violation for a SDWA regulated chemical or
radiological contaminant. The water supply wells have, on occasion, exceeded proposed SDWA MCLs for arsenic
and radon due to their natural occurrence in the main aquifer. Violations of the SDWA MCL for microbiological
contamination occurred in 1993 and 1994. Both of these violations were attributed to localized contamination in
the distribution system and not microbiological contamination of the main aquifer.

D. Unplanned Releases

1. Radiochemical Liquid Materials

There were three unplanned potentially radioactive liquid releases reported during 1995.

¢ On October 6, 1995, at TA-53, approximately 0.237 L (0.0625 gal.) of potentially contaminated water was
spilled on the ground during routine sampling of a radioactive liquid waste (RLW) holding tank. The spilled
water was cleaned up immediately and monitoring of the area after clean up indicated no presence of radioac-
tivity.

* On December 1, 1995, at TA-10 in Bayo Canyon, approximately 75.7 L (20 gal.) of decontamination water
used for washing drill rigs was discovered to have leaked from a storage drum. The leaking was stopped and
swipe samples and readings taken to test for the presence of radiological materials showed no presence of
radioactivity.

* On December 5, 1995, at TA-21, a brick-lined industrial/radioactive waste manhole was discovered. All
sources which discharge to the manhole have been eliminated.

2. Nonradiochemical Liquid Materials

The following is a summary of these 29 unplanned releases during 1995:

* twelve releases of untreated sanitary sewage (all but one were less than 1,135.5 L (300.0 gal.) from the
Laboratory’s sanitary wastewater treatment plant collection systems;
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¢ four releases of oil: <3.8 L (<1.0 gal.) at TA-21-149 outfall 04A-142 on February 27, 1995; 17.4 L (4.6 gal.) at
TA-22-91 outfall 128-128 on May 12, 1995; 7.6 L (2.0 gal.) at TA-54-MDA-J on June 14, 1995; and 3.8 L (1.0
gal.) at TA-35-31 on July 18, 1995;

* two releases of boiler water: 1892.5 L (500.0 gal.) at TA-2-1 on April 10, 1995; and <3785.0 L (<1000.0 gal.)
at TA-53-28 on April 24, 1995;

* one release of propane: 427.0 N (96.0 Ib.) at TA-15-183 on December 12, 1995;

* two releases of treated cooling water: < 3785.0 L (<1000.0 gal.) at TA-53-294 cooling tower on April 27,
1995; and 113,550.0 L (30,000.0 gal.) at TA-53-62 cooling tower on December 8, 1995;

* one release of acid water mixture: 189.25 L (50.0 gal.) 1 part sulfuric acid to 32.3 parts water mixture at
TA-46-25 on December 11, 1995;

* one release of diesel: 83.3 L (22.0 gal.) at TA-16-218 on September 21, 1995;

¢ three potable water releases from line breaks in excess of 378.500.0 L (100,000.0 gal.): 492,050.0 L
(130,000.0 gal.) at TA-21-4 on July 17, 1995; 1,324,750.0 L (350,000.0 gal.) at TA-54-Area G on July 28,
1995; and 946,250.0 L (250,000.0 gal.) at TA-54-Area G on August 2, 1995;

* one release of battery acid: 37.9 L (10.0 gal.) at TA-35-128 on November 22, 1995;

* two historical releases: unknown amount of PCB from SWMU 3-056 at TA-3-223 reported on May 9, 1995;
and unknown amount of suspected diesel at TA-61-16 reported on June 15, 1995.

All spills were investigated by ESH-18. Upon cleanup, personnel from NMED/DOE Oversight Bureau
inspected the spill sites to ensure adequate cleanup. NMED administratively closed 18 of the 29 spills which
occurred in 1995.

ESH-18 prepared a generalized Notice of Intent (NOI) for the discharge of potable water from the Los Alamos
water supply system, including production wells, transmission lines, storage tanks, booster pump stations, and
other related facilities. The generalized NOI provides the Laboratory with regulatory coverage for releases of
potable water from the water supply system that are not considered hazardous to public health and are not covered
by the NPDES permit. ESH-18 also prepared a generalized NOI for the release of steam condensate and line
disinfection from the Laboratory’s steam distribution and condensate return systems. ESH-18 provides an annual
summary of discharges to the NMED Surface Water Quality Bureau.

E. Special Studies

1. Special Sampling of Alluvial Groundwaters

The Laboratory’s Hazardous Waste Permit (issued under the 1984 Hazardous and Solid Waste Amendments
[HSWA] to the Resource Conservation and Recovery Act [RCRA]) contains several special conditions in Module
VIII, Section C. The first condition required the installation of several additional monitoring wells in the principal
canyons on the Laboratory property and chemical analyses of the waters. The new HSWA monitoring wells were
constructed according to EPAs RCRA standards. This work was completed in 1990 (Purtymun 1990a, Stoker
1990b, EPG 1992).

The 1990 chemical analyses compared results from the new wells with adjacent older wells used in routine
surveillance. For the most part, analytical results for the paired wells were similar. An exception was that lower
levels of plutonium were found in the new wells in Mortandad Canyon. This was attributed to higher plutonium
adsorption in the vicinity of the newer wells as a result of new sediment surfaces made available for adsorption
through disturbance during well installation.

The EPA completed a Comprehensive Groundwater Monitoring Evaluation Report for the Laboratory in March
1993 which contained several recommendatiddse of these was that additional sampling of the 1990 HSWA
permit wells should be conducted. The EPA maintained that preliminary results from the 1990 sampling indicated
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that concentrations of some constituents were higher in the new HSWA wells than the older wells in Los Alamos
Canyon.

In response to this request, the Laboratory sampled these wells on a quarterly basis during 1995. Only the first
two quarters (sampling done on March 29 and June 23, 1995) of data are available at the time of this report
preparation. A complete presentation of the 1995 and 1990 data will be presented in a forthcoming report.

Results for three canyons (Acid/Pueblo, Los Alamos, and Mortandad) are represented in the 1995 sampling
series. The wells drilled in other canyons as a result of the HSWA permit Module VIII special conditions have
remained dry. The sampling results are presented in Tables 5-36 through 5-38. Groundwater samples drawn from
the canyon bottom alluvium can be quite turbid, containing a significant quantity of suspended sediment which has
entered the well casings. Both filtered and unfiltered samples were collected at each of the stations, in order to
evaluate the quantity of metals and radionuclides associated with the suspended sediment portion of the water
samples. Due to a miscommunication, however, all samples for radiochemical analysis were filtered in the
laboratory.

Several preliminary observations can be made regarding the radiochemical results (Table 5-36). Strontium-90 is
clearly detected in all three of the canyons. In Los Alamos and Mortandad Canyons strontium-90 concentrations
are largest at the upstream stations and decrease downstream. Americium-241 and plutonium-239,240 were
detected in Acid/Pueblo Canyon. Americium-241, plutonium-238, and possibly cesium-137 were found in Los
Alamos Canyon. Tritium; strontium-90; plutonium-238; plutonium-239,240; and americium-241 are present in
Mortandad Canyon. The levels of uranium in Mortandad Canyon are generally alggut @ompared to about
0.5ug/L in Acid/Pueblo Canyon and 0.1 to Qug/L in Los Alamos Canyon.

An important observation that comes from these data is that there is significant variability in radionuclide
concentrations at the same station at different times. Strontium-90 concentrations at LAO-3 and nearby LAO-3A
decreased by a factor of two between March 29 and June 23, 1995. A similar conclusion applies to APCO-1.

There also appears to be variability in concentrations between some adjacent wells. The strontium-90
concentrations at LAO-3A are consistently higher than at nearby LAO-3. Americium-241 was apparently detected
in LAO-3A but not in LAO-3. Tritium concentrations are higher at MCO-6 than at MCO-6B, while strontium-90
concentrations are lower. Comparisons at other paired wells show that concentrations of particular radionuclides at
the two wells are similar. The differences in concentrations between adjacent wells may indicate that
concentrations vary as much in space as in time in a given part of the canyon alluvium.

The general chemistry (Table 5-37) results from the sampling show trends similar to those discussed for
radionuclides. Concentrations of several constituents show significant variability between sampling periods. One
observation needs to be qualified: the high chromium values discovered in the results for wells APCO-1 and
LAO-3 in the March 29 sampling appear to be due to a sample bottle switch (see Section 5.B.1).

Organic results from the special alluvial sampling (Tables 5-39 and 5-40) show four possible detections. Two of
these are discounted as the compounds were also detected in the laboratory method blanks and are probably the
result of contamination during analysis. Acetone (a common laboratory chemical and probably the result of
contamination during analysis) and chloromethane were detected in samples from wells MCO-7A and MT-4.

2. Special Sampling of Test Wells 3, 4, and 8.

The 1994 surveillance sampling of three test wells, TW-3, TW-4 and TW-8, showed unexpected levels of
strontium-90 (EG 1996). For TW-4 (6¢23.4 pCi/L) and TW-8 (2.% 0.7 pCi/L), the values were near 0, within 2
to 3 times the analytical uncertainty and are regarded as nondetections. (See Section 5.B.1 for a discussion of
evaluation of radiochemical results near the detection limit). However, an analysis of a split sample from TW-4 by
the NMED/DOE Oversight Bureau staff showed a strontium-90 level af 8.6 pCi/L, supporting a detection in
that well.

The value of strontium-90 found in TW-3 (35:2.2 pCi/L) was well above the limits of analytical uncertainty
and also above the EPA proposed primary drinking water standard MCL of 8 pCi/L. However, this strontium-90
value was questionable because of the very low gross beta measurements for the sampl®,6pZHZL.
Strontium-90 is a beta emitter, and the values for strontium-90 and gross beta should be about the same. Chloride
and tritium were not found in the TW-3 sample. These substances should also be present, as they are also found in
the alluvial groundwater (the likely source of the strontium-90) and are transported more readily than strontium-90.
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Nonetheless, the apparent detection of strontium-90 in TW-3 is plausible, as high levels of strontium-90 are present
in the overlying Los Alamos Canyon alluvial groundwater.

In most uncontaminated regional aquifer waters in the Los Alamos area, chloride and nitrate occur at levels of
about 1 to 3 mg/L for chloride and less than 1 mg/L;N\X(nitrate as nitrogen). These ions are useful indicators of
contamination because their transport is generally conservative (concentrations are unaffected by adsorption or
other chemical reactions and reflect the general movement of water) and because their presence at levels above
background is usually from man-made sources.

In 1994 TW-8 in Mortandad Canyon also showed a large increase in nitrate, from values of about 0.2 mg/L in
prior years, to 5.1 mg/L. Nitrate is a common contaminant found in Mortandad Canyon alluvial groundwater, as a
result of effluent disposal from the TA-50 Radioactive Liquid Waste Treatment Plant. Trace levels of tritium found
earlier in TW-8 in Mortandad Canyon indicate the presence of recent recharge at that location. Therefore, the
presence of elevated nitrate levels is not surprising, but tends to confirm the initial interpretation of the trace level
tritium discoveries in this well.

In response to these 1994 findings, ESH-18 conducted a time series sampling study on test wells TW-3, TW-4,
and TW-8 in July 1995. The normal sampling procedure for wells is to collect a water sample after pumping at
least three well bore volumes, in order to ensure that stagnant water in the well casing and the surrounding aquifer
formation has been removed and that the sample represents water from the formation surrounding the well screen.
The July 1995 water samples were collected at nearly every well bore volume for 10 to 15 bore volumes and
analyzed for strontium-90, tritium (using low-detection limit techniques at the University of Miami), chloride, and
nitrate. The results of this study are given in Table 5-41, and shown in Figures 5-10 through 5-12.

The volumes for each well were determined from the depth of water in the bottom of the casing and the casing
diameter. These volumes are, in gal. per well bore: 206.5 gal. for TW-3, 78 gal. for TW-4, and 220 gal. for TW-8.

In addition to the July 1995 time series tests, quarterly sampling of TW-TW-3, TW-4, and TW-8 is being carried
out in 1996. These samples are being analyzed for trace-level amounts of tritium, general inorganic chemistry, and
radionuclides.

The intent of the July 1995 tests was to see whether there were changes in the concentration of any of the
constituents with volume pumped. Unfortunately, such results are not definitive regarding the source of any
contamination found. In the case of a steady concentration over the series, aquifer contamination is indicated or
ruled out depending on the concentration. A declining concentration with time might suggest limited aquifer
contamination due to either flow of some contaminants down the well bore or limited contamination present in
only the upper portion of the aquifer.

Results of the 1995 sampling indicate no trace of strontium in any of these test wells (Figure 5-10). The
detection limit for strontium-90 is about 3 pCi/L. All of the strontium-90 values were near 0, within 2 to 3 times
the analytical uncertainty and are regarded as nondetections. (See Section 5.B.1 for a discussion of evaluation of
radiochemical results near the detection limit).

The results for tritium (Figure 5-11) suggest that it is present in the aquifer at TW-3 and 8, but not at TW-4.
Tritium has previously been observed in TW-8 in a 1993 sample at 89 pCi/L. The presence of tritium and gradual
drop off in concentration after prolonged pumping of this well suggests that recharge to the main aquifer of some
water from the overlying alluvium has occurred. An alternative hypothesis of leakage of water down the well bore
cannot be ruled out but seems unlikely because of the high volume of contaminated water which would be required
to produce the tritium concentrations observed while sampling TW-8.

The presence of tritium in TW-3 is a new discovery, as tritium was not noted in this well during sampling in
1993. Possible sources of the tritium are infiltration or vapor movement from the overlying alluvium or leakage
along the well casing. The sharp drop off in concentration after a few well bores could indicate that tritium
contamination in the aquifer is not pervasive here. Results of the 1996 quarterly sampling may clarify this matter.

The time-series tritium results for TW-4 show that tritium is not present in the aquifer at this location. TW-4
was not sampled from 1962 to 1992, as it had no pump. A sample collected from this well in 1993 showed 11
pCi/L of tritium, but contaminated water introduced during pump priming was suspected as the source of tritium.
Other chemical irregularities noted in samples from TW-4 including the 1994 detection of strontium-90 may also
be related to the contaminated water. The fact that the depth of water in the well was only 10 ft prevented adequate
purging of the well during collection of the 1993 and 1994 samples.

Time-series plots for chloride and nitrate (Figure 5-12) show that for all three test wells, chloride is fairly
constant during the sampling. If water were leaking down the borehole from above and carrying higher amounts of
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chloride, the chloride concentration would be expected to drop off during pumping, as water with less chloride was
drawn into the well from the surrounding aquifer. For all three of the test wells, the nitrate concentrations increase
at about well bore 5, at which point it stabilizes. This effect may be due to differences in the oxidation state of
nitrogen, to biological depletion of nitrate, or to volatilization of nitrogen in water near the well bore compared to
farther back in the formation.

Several other test well samples were analyzed for tritium by low-detection limit methods. Table 5-41 shows
these results. Prior analytical results for tritium were published in EARE (1995). The 1995 results for TW-1, 1A,
and 2A are in the ranges previously observed, although these values are all lower than earlier results. TW-2 had a
1995 value of about 16.8 pCi/L compared to values of 0.71 and 2.8 pCi/L in 1992 and 1993.

Before atmospheric testing of nuclear weapons began, tritium levels in precipitation were about 20 pCi/L
(Adams 1995). This is 5 to 10 times the tritium levels detected in the Los Alamos public water supply wells. By
the mid-1960s, tritium in atmospheric water in northern New Mexico reached a peak level of about 6,500 pCi/L.

At present, general atmospheric levels in northern New Mexico are about 30 pCi/L, and those in the Los Alamos
vicinity range from 20 to 450 pCi/L (Adams 1995). Groundwaters that contain between 16 and 65 pCi/L of tritium
are most likely the result of recent recharge, that is within the last four decades (Blake 1995). Waters with tritium
concentrations below about 1.6 pCi/L are likely to be old: the ages of these waters are more than 3,000 years, but
there may be large errors associated with small tritium concentrations. With a tritium concentration below

0.5 pCi/L, modeled ages are more than 10,000 years, but this is at the limit of tritium age determinations. Waters
with tritium concentrations more than 1,000 pCi/L and collected after 1990 cannot have their ages modeled, and
can only be the result of contamination (Blake 1995).

Thus, the tritium levels in TW-1, 1A, and 2A are the result of infiltration of recent precipitation, with a possible
contribution of a component of radioactive industrial effluent. This latter conclusion is supported by high levels of
chloride and nitrate, supporting an anthropogenic source for part of this water (Blake 1995). For TW-2, the tritium
levels are also the result of infiltration, perhaps of recent precipitation.

Test wells DT-9 and DT-10 also both showed higher tritium values in 1995 than in prior years. The 1993 values
for Test wells DT-9 and DT-10 were 0.45 and 1.3 pCi/L, compared to 1995 values of 1.5 and 3.2 pCi/L. These
tritium values fall into a possible age range between 40 and 3,000 years.

3. Environmental Surveillance at Accord Pueblos

During 1995, cooperative efforts between the Laboratory and the Pueblos of San lldefonso, Santa Clara,
Cochiti, and Jemez and the Pueblo Office of Environmental Protection resulted in sampling of water for tritium in
the four Indian Pueblo communities. The locations of the four Accord Pueblos are shown in Figure 5-13. A
Laboratory/Tribal-developed sampling plan was the basis for testing of community and private wells, streams, and
springs on pueblo lands. General chemical and organic analysis results for pueblo waters are discussed for each
pueblo below, as well as results for sediments collected at the Pueblo of San lldefonso. These results are presented
in Tables 5-42 through 5-48. Following these discussions, the results of low-detection limit tritium analyses for the
pueblos are discussed as a group.

a. Pueblo of San lldefonso.To document the potential impact of Laboratory operations on lands belonging
to Pueblo of San lldefonso, DOE entered into a memorandum of understanding (MOU) with the Pueblo and the
BIA to conduct environmental sampling on pueblo land. The agreement, entitled “Memorandum of Understanding
Among the Bureau of Indian Affairs, the Department of Energy, and the Pueblo of San lldefonso Regarding Testing
for Radioactive and Chemical Contamination of Lands and Natural Resources Belonging to the Pueblo of San
lldefonso,” No. DE-GM32-87AL37160, was concluded in June 1987. The MOU calls for hydrologic pathway
sampling (including water and sediments), and air, soils, and foodstuff sampling. This section deals with the
hydrologic pathway. From 1987 to 1994, water, soil, and sediment samples were collected in accord with the
MOU, and the results were reported in Purtymun (1988) and the annual environmental surveillance reports, the
latest of which is EG (1996).

The groundwater, surface water, and sediment stations sampled on the Pueblo of San Illdefonso are shown in
Figures 5-14 and 5-15. Aside from stations listed in the accompanying tables, the MOU also specifies collection
and analysis of additional water and sediment samples from sites that have long been included in the routine
environmental sampling program, as well as special sampling of storm runoff in Los Alamos Canyon. These
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locations are shown in Figures 5-16 and 5-17 and results of analysis were discussed in Sections 5.B.2., 5.B.3, and
5.B.4.

Groundwater. Radiochemical analyses of the 1995 groundwater samples are shown in Table 5-42. As in
previous years, the data indicate the widespread presence of naturally occurring uranium at levels approaching or in
excess of proposed EPA drinking water limits. Naturally occurring uranium concentrations approaching or many
times above the proposed MCL are prevalent in well water throughout the Pojoaque area. The data also suggest the
occasional detection of trace levels of plutonium and americium. (See Se&ibrior a discussion of evaluation
of radiochemical results near the detection limit). In 1992 (EPG 1994), analyses of several of the samples for
plutonium and americium indicated that they contained levels exceeding the average detection limits of the
analytical method. Those for Pajarito Pump 1, Pajarito Pump 2, Otowi House, Sanchez House, and Martinez
House were as much as 2 to 3 times the detection limit, and those for the New Community well and the Halladay
House were up to 15 times the detection limit. The sampling or the analytical method were suspected of
inaccuracies for two principal reasons: (1) none of the previously sampled locations had shown the presence of
these isotopes, (2) results of BIA duplicate samples for 1992 by an independent laboratory did not confirm the
results. The 1994 data appear to confirm the 1992 result that samples for the Martinez House, Otowi House, and
Pajarito Pump 1 Wells contained levels of plutonium exceeding the average detection limits.

For 1995, detection limits of 0.04 pCi/L for plutonium-238 were exceeded in LA-1B, New Community, and
Sanchez House wells; and of 0.04 pCi/L for americium-241 in LA-1A, Pajarito Pump 2, Martinez House, Otowi
House, and New Community Wells. Two considerations suggest that these observations are not a cause for
concern, however. First, the americium-241 value in the trip blank also exceeded the detection limit, and second,
the plutonium-238 and americium-241 values for the New Community well sample and a duplicate sample differed
widely. These two observations call into question the precision of the laboratory analyses at these extremely low
detection levels.

Large tritium levels were apparently detected in New Community and Sanchez House Wells and in Sacred
Spring. These three results are contradicted by analyses of duplicate samples by low-detection limit methods at the
University of Miami, as discussed in SectiofE.3.e. These observations call into question the precision of the
EPA-specified liquid scintillation counting analyses at these low tritium levels (see Section 5.B.1).

The Westside Artesian well had a strontium-90 value of 8.4 pCi/L. This value exceeded the EPA MCL of
8 pCi/L. This analysis should be viewed with caution: first, because of the possibility of analytical error, in light
of the relatively high detection limit for strontium-90; and second, because strontium-90 has not been previously
found in any of these wells.

The Westside Artesian and New Community Wells had uranium concentrations near or exceeding the proposed
EPA primary drinking water standard of gg/L. Uranium concentrations at the Pajarito Pump 1 and Sanchez
House Wells were about half of the proposed EPA standard. These measurements are consistent with the levels in
previous samples and with relatively high levels of naturally occurring uranium in other wells and springs in the
area.

The gross alpha level in samples from the Pajarito Pump 2, New Community, and Sanchez House Wells
approached or exceeded the EPA primary drinking water standard of 15 pCi/L.

The levels of plutonium and americium in the BIA wellpoints are well below both the DOE DCGs for public
dose and the DOE drinking water system DCG.

The chemical quality of the groundwater, shown in Table 5-43, is consistent with previous observations. The
samples from the Westside Artesian, Pajarito Pump 1, Pajarito Pump 2, Sanchez House, Martinez House, Otowi
House, and LA-1B Wells exceeded or were near the drinking water standard for total dissolved solids (TDS); these
levels are similar to those previously measured. The TDS values for the BIA wellpoints reflect the high total
suspended solids (TSS) of the samples. The TDS value reported for BIA wellpoint 1 of 8,637 mg/L is inconsistent
with the electrical conductance value and is a laboratory error.

The fluoride values for these four wells (Westside Artesian, Pajarito Pump 2, Sanchez House, and LA-1B) are
near or (for Westside Artesian and LA-1B) greatly exceed the NMWQCC groundwater standard of 1.6 mg/L, again
similar to previous values. Several of the wells have alkaline pH values, above the EPA secondary standard range
of 6.8-8.5; again, these values do not represent a change from those previously observed in the area. The Martinez
House well had a nitrate value of 8.6 mg/L, approaching drinking water limits of 10 mg/L (nitrate as nitrogen), as
observed in previous years. Unlike 1994, high nitrate values were not widespread.

Trace metal analyses are shown in Table 5-44. As was reported for 1993 and 1994 (EARE 1995, EG 1996),
several wells and springs show high values for trace metals, exceeding values previously reported (EPG 1994). The
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higher values are due to a change in analytical procedure. Before late 1992, all samples were filtered in the
laboratory prior to analysis, while subsequent samples are not filtered. In particular, aluminum, iron, and
manganese values for some of the samples were high.

Well LA-1B and Pajarito Pump 1 had much lower arsenic values in 1995, compared to prior values of about
40 ug/L, just below the EPA drinking water standard ofug@L. A similar value was reported for LA-1B in 1993
(EARE 1995).

Boron values in two wells, Westside Artesian and Pajarito Pump 1, exceeded the NMWQCC groundwater limit
of 750ug/L. These values are similar to those of past years. Cadmium, chromium, and cobalt in the Martinez
House well and beryllium in the Otowi House well exceeded standards. Silver levels in all wells were below 0.5
Mg/L probably reflecting a lower detection limit for the analysis, and in contrast to much higher levels for the
Martinez House, Old Community, and Sanchez House Wells in 1994.

Levels for a number of trace metals were high in the BIA wellpoints. These values probably reflect the high
TSS values for these two samples.

Samples from Pajarito Pumps 1 and 2, and the Martinez House, Sanchez House, and New Community Wells
were analyzed for VOCs, SVOCs, and PCBs (Table 5-45). The only sample in which there was a trace detection
was New Community well (Table 5-46). The compound detected is a phthalate, a constituent of plastics, and a
common contaminant inadvertently introduced during laboratory analysis.

Sediments.Sediments from Mortandad Canyon were collected on May 31, 1995, from seven permanent
sampling stations, as seen in Figure 5-17. The results of these and other sediment sample analyses for
radiochemicals and trace metals are shown in Table 5-47 and Table 5-48. Related information is presented in
Section 5.B.4. Results are comparable to sediment data collected from these same stations in previous years.

Data discussed in Section 5.B.4 suggest that radionuclide concentrations in sediments on Laboratory land just
upstream of the Pueblo of San lidefonso boundary are the result of worldwide fallout rather than of Laboratory
operations.None of the Pueblo of San lldefonso sediment stations in Mortandad Canyon showed levels of
strontium-90, total uranium, americium-241, gross alpha, gross beta, or gross gamma that exceeded the background
values attributed to fallout (or naturally occurring uranium) in northern New Mexico (Purtymun 1987a). The
sample at Station A-6 (located on Pueblo of San lldefonso land adjacent to the boundary with the Laboratory)
showed a cesium-137 value slightly higher than background, and a level of plutonium-239,240 about 1.6 times the
background value for fallout. The plutonium-238 value for Station A-6 was only slightly higher than the
background value. In sediment samples dominated by worldwide fallout at low concentration levels, considerable
variability is expected (Purtymun 1990b).

Sediment sampling stations located on Pueblo of San lidefonso lands in Los Alamos Canyon showed levels of
cesium-137; plutonium-238; plutonium-239,240; and americium-241 above background. All of these levels are
consistent with previous samples collected from these same stations (see Section 5.E.4).

Analytical results from the sediment sampling locations in Guaje, Bayo, and Sandia Canyons are all within the
range of values expected from worldwide fallout. These findings are consistent with current and previous
measurements of sediments from these canyons where they exit the Laboratory at State Road 502. Sediment
samples collected from the Pueblo of San lidefonso in 1995 were also analyzed for trace metals, as reported in
Table 5-48. These results, which are all within the general ranges found in geologic materials from Pajarito
Plateau, suggest natural origins for all trace metals, including total uranium (reported in Table 5-47).

b. Santa Clara Pueblo. The stations sampled at Santa Clara Pueblo in 1995 are shown in Figure 5-16. A
sediment sample collected at 4th Pond is discussed in Section 5.B.4. Results of radiochemical analyses of the 1995
water samples are given in Table 5-42. Americium-241 was near the detection limit in several of the samples. The
most notable finding is that uranium is at aboup@Q., or half of the proposed MCL, in two water supply wells.

Naturally occurring uranium concentrations approaching or many times above the proposed MCL are prevalent in
well water throughout the Pojoaque area.

Data on the chemical quality of the groundwater are shown in Table 5-43. Two wells (Enos House and
Community New Subdivision) have fluoride levels that are about half the NMWQCC groundwater limit of
1.6 mg/L. The Community New Subdivision Well also has high chloride and TDS values, relative to 