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This Annual Site Environmental Report describes environmental activities for the Department 
of Energy's Environmental Restoration Project at the Laboratory for Energy-Related Health 
Research. The report provides information about the site and its environmental monitoring 
operation throughout calendar year 1992. Environmental data for the year are summarized for 
both radiological and non-radiological monitoring. This report also describes activities 
conducted during 1992 in support of the site environmental restoration efforts, and information 
about the impact of these activities on the public and the environment. 

During 1992, the LEHR site and local environment were monitored for ambient radiation fields 
as well as radiological and non-radiological .contaminants in the groundwater and surface water. 
Air effluent monitoring was also performed periodically during decontamination and/or 
abatement activities for specific site buildings. The scope of the environmental monitoring 
program was increased during the year through publication of the Environmental Monitoring 
and Surveillance Plan for the LEHR site, with full implementation of these changes to be 
achieved in fiscal year 1993. 

1.1 Overview of 1992 Monitoring Results 

Results of the LEHR Environmental Monitoring Program during the year indicated that, with 
few exceptions, the majority of monitoring measurements were found to be within previously 
determined ranges for background levels. Data collected outside background levels have been 
evaluated for trends to determine both cause and corrective action, and to assess the need for 
additional information. Summaries of 1992 environmental data are below, and further data is 
contained in Chapters 5 and 6 of this report. 

Ambient radiation monitoring was conducted at 17 locations around the site. The only areas 
recording over 4 mrem above background for any quarter in the year were the designated 
radiological waste storage areas and, for the first quarter only, the location where sludge was 
being removed from the underground Imhoff tanks. Complete data summaries of 
environmental dosimetry are provided in Table 5.5 through 5.8. 

Groundwater and surface water monitoring results showed elevated levels of the following: 
chloroform and other volatile compounds, tritium, chromium, and nitrate. Additional water and 
soil investigations are being planned to determine the source of these contaminants and the 
extent of any necessary remediation. 

Air effluent monitoring of specific activities conducted for the environmental restoration project 
has found no radiological effluents above background levels released as a result of these 
operations. 
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With few exceptions, most of the environmental monitoring data collected have indicated 
results of such low concentrations that they are not detectable above natural background levels 
by conventional monitoring procedures. Therefore, radiation doses to members of the public 
in the site vicinity have been calculated with mathematical· models which use known transport 
mechanisms for atmospheric and liquid releases and known major pathways of exposure to 
man. The EPA-approved CAP88-PC and/or AIRDOS-PC computer codes were utilized to 
develop these estimates. 

The LEHR site has no active liquid effluent streams. Environmental restoration activities 
within buildings have been accomplished· under engineering controls to prevent release of 
contaminants. Airborne releases are directed through double HEP A filtration and are 
monitored so that prompt action could be taken if necessary to maintain ALARA (As Low As 
Reasonably Achievable) guidelines. To assure that site activities have minimal effects on the 
public or environment, calculations have been performed to determine the maximum potential 
dose an individual would receive from site sources. 

From existing residual contamination with no remediation activities in progress, the maximum 
dose to a member of the public has been calculated to be less than 0.001 mrem. These 
calculations were based upon the residual radioactive material contamination measured during 
site characterization activities. 

Remedial activities accomplished as part of the site environmental restoration program may 
provide a potential for release of airborne contamination. Calculations have been developed 
to estimate potential effective dose equivalent prior to the start of such activities so that 
appropriate measures are incorporated during the planning stages in order to prevent, reduce, 
and/or monitor releases. 

Site environmental restoration activities during 1992 involved work on one major project and 
the completion of another project initiated in 1991. The sludge removal project was begun in 
the fall of 1991, and completed in early 1992. The calculations for this project were described 
in the 1991 National Emission Standard for Hazardous Air Pollutants (NESHAPS) report. This 
report calculated an estimated effective dose equivalent of 4.0E-5 mrem per year for the 
maximally exposed individual at the site boundary for all pathways. The next remedial action 
in 1992 was the decontamination and decommissioning of the Animal Hospital buildings. A 
conservative estimate of 0.003 mrem per year was calculated for this activity in the 1992 
NESHAPS report. Neither of these remedial activities would contribute even 1% of the limit 
set by }JESHAPS. Further details defining impacts of these activities are provided in Chapter 
5 of this report. 
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The Laboratory for Energy-Related Health Research (LEHR) was established in 1958 at its 
present location by the Atomic Energy Commission. Research at LEHR originally focused on 
the health effects from chronic exposures to radionuclides, primarily strontium-90 (Sr-90) and 
radium-226 (Ra-226), using beagles to simulate radiation effects on humans. In 1988, pursuant 
to a memorandum of agreement between the U.S. Department of Energy (DOE) and the 
University of California, DOE's Office of Energy Research initiated activities to close out the 
research program at LEHR, with the goal of returning the facilities and site to the University 
of California, Davis after remediation is complete. 

2.2 Remediation 

The decontamination and decommissioning (D&D) of LEHR is managed by the San Francisco 
Operations Office (SF) under DOE's Environmental Restoration Program. From October 1989, 
through February 1990, an interim contract with UC Davis was implemented to succeed the 
Maintenance and Operations contract for the purpose of continuing certain necessary site D&D 
work at LEHR. In March 1990, DOE selected Battelle's Environmental Services Operations 
(ESO) to perform overall LEHR Environmental Restoration (ER) project management. ESO 
has since contracted with various organizations, including UC Davis, to perform specific 
services required by the project. 

Functions essential to achieving remediation objectives include: soil and groundwater site 
characterization, building assessment, D&D activities necessary to remediate site buildings and 
dog pens. waste management, source removal (radioactive sludge, cobalt-60 sealed source), 
chemical and radiological risk assessment, remediation of DOE contaminated trenches, soiL and 
underground tanks, community relations, and landlord/general site services. Project 
management, health and safety, and quality assurance are components of all actions undertaken. 
Completion of the D&D and remediation efforts will allow DOE to transfer the buildings and 
facilities to UC Davis. These efforts are the major objectives of the LEHR ER Project. 

2.3 The Site 

The LEHR site is located on a 15-acre parcel of land owned by the Regents of the University 
of California. It is 1.5 miles south of the main UC Davis campus· in a rural agricultural area 
(Figure 2.1 ). The site is presently occupied by the UC Davis Institute of Toxicology and 
Environmental Health (ITEH). Research at ITEH is directed towards toxicology, epidemiology, 
and radiation biology and radiochemistry. Research related to the former LEHR Project is 
limited to data compilation and preparation of journal articles and scientific papers. 

The LEHR facilities consist of 16 buildings, including a main administration and office 
building, two animal hospitals, a laboratory and support buildings, cargo· container waste 
storage facilities, and numerous dog pens. A diagram of the current site is shown in Figure 
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2.2. Authorized historic use of specific facilities and/or areas on the LEHR site has left an 
environmental impact, which is currently being investigated and remediated. Former facilities 
included: radioactive fluid waste treatment systems, indoor/outdoor cobalt-60 beam irradiator, 
radioactive waste burial ground, the animal hospitals, and outdoor dog pens. In addition, 
LEHR is the location of two inactive campus landfill units and numerous inactive campus low 
level radioactive disposal sites (trenches and holes), which were used by UC Davis and DOE 
to dispose of waste. Ongoing remediation involves all of these areas. 
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FIGURE 2.1 General Location Map of the LEHR Site 
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FIGURE 2.2 LEHR Plot Plan 
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During the current D&D remediation, the LEHR site is shared by the university and the DOE 
to support both ongoing research and remediation objectives. 

UC Davis' Institute of Toxicology and Environmental Health (ITER) consists of a number of 
facilities on the LEHR site where health research is conducted. ITER activities involve 150 
university researchers and support staff. These include: 15 faculty, 52 research and technical 
staff, 14 administrative staff, 13 post-doctoral fellows, 19 graduate students, and 3 7 
undergraduates. Like most campus researchers, ITEH researchers have varying schedules and 
are not all present at the LEHR site at the same time. 

The LEHR environmental restoration (ER) project is managed by ESO, who employs 
subcontractors responsible for specific aspects of the project. Total LEHR ER site personnel 
currently include 35 employees and 5 part-time students. 

2.4.2 Local Population 

UC Davis has a student population of approximately 21,000 and employs approximately 12,000 
full-time faculty and staff. The current population of Davis is approximately 46,000 and the 
current total population of Yolo County is about 141,000. The LEHR site is located in a rural 
area in northern Solano County just outside of Davis. The more densely populated and 
metropolitan Sacramento area is approximately 12 miles east of LEHR. The current population 
of Sacramento County is about 1,040,000, and approximately 370,000 people live in the City 
of Sacramento. 

2.5 Environmental Features 

LEHR is bordered on the south by a levee located on the north side of the South Fork of Putah 
Creek. The LEHR site lies outside the 1 00-year flood plain, which is bounded by the levee 
just north of Putah Creek. 

2.5.1 Land Use 

The land within a one-mile radius of the LEHR site is owned both privately and by UC Davis. 
It is used for animal research, agriculture, and recreation (fishing and swimming). Privately
owned lands toward the south and east of the site include permanent residences and are used 
to produce wheat, tomatoes, corn, barley, and oats. Private property to the south is separated 
from the site by the south fork of Putah Creek; property to the east is adjacent to non-LEHR, 
UC Davis-owned research facilities. The property immediately west, north and south (Putah 
Creek Reserve) of the site is owned by UC Davis and is currently used for various types of 
animal, agricultural, and health research facilities. 
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The climate in the region of the LEHR site is Mediterranean, with mild winters and long 
summers. In winter, the average temperature is 46.9 degrees Fahrenheit (0 F'), and the average 
daily minimum temperature is 37.6 °F. The mean annual precipitation is 17.0 inches, most of 
which occurs between October and April. The average daily relative humidity is about 80% 
in the winter, and 40% in the summer and early fall. Local humidity generally increases at 
night. 

The sun shines approximately 95 % of the time in summer and about 45 % in winter. The 
prevailing wind direction is from the south, reflecting frequent incursion of marine air through 
the Carquinez Strait into the Sacramento Valley. Changes in wind direction are common, with 
flows from the northwest occurring diurnally. Several times a year, strong winds blow from 
the north, generally following the passage of Pacific storm systems. When winds are present, 
40% of the time, speeds are less than 3.7 miles per hour (mph); 50% of the time they are less 
than 8.1 mph; and exceed 16.2 mph only 10% of the time for short periods. (DOE, 1992b) 

2.5.3 Topography 

The regional topography surrounding the LEHR site is typical of the relatively t1at Sacramento 
Valley. The Sacramento River, the primary drainage of the Sacramento Valley, is 
approximately 12 miles east of the site. The site is situated on flat-lying land termed the Putah 
Plain. Average site elevation is approximately 50 feet above mean sea level. Relief across the 
site is about two feet, with the lowest portion in the area of the former Cobalt-60 irradiation 
field. (DOE, 1992b) 

2.5.4 Hydrology 

The major groundwater sources for public and private water supplies in the Sacramento Valley 
are the unconsolidated deposits of Pliocene and Pleistocene age, and the older alluvium (Dames 
and Moore, 1992). Groundwater is recharged through leakage from streams and rivers, and 
direct infiltration from precipitation and irrigation. 

The geohydrology of the Sacramento Valley is characterized by both unconfined and confined 
aquifers in the near flat-lying or gently sloping sedimentary deposits in the upper 3,000 feet 
of section beneath the valley. No regionally-identified confining units exist in the Sacramento 
Valley. 

Groundwater is encountered beneath the site at depths ranging from approximately 45 to 70 
feet below ground surface. (DOE, 1992b) 
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The regional groundwater is of very good quality, according to state, county and local water 
agency officials. Stream flow as a result of rainfall runoff and releases from Lake Berryessa 
is of good quality. Poorer water quality occurs in late summer when flows are low. The 
higher flows during the winter are generally of better quality, but are higher in sediments and 
turbidity. (Dames and Moore, 1990 and California Dept. of Water Resources 1978) 

Seasonal groundwater levels fluctuate about 10 feet between fall and spring months. In 
general, movement of groundwater is from west to east. However, local variations in the water 
table surface are present. Local depressions in the water table reflect discharge due to 
pumping. Since most municipal and industrial water in the area is supplied by groundwater, 
these depressions are most pronounced near the urban areas. (Dames and Moore, 1990 and 
California Dept. of Water Resources 1978) 

Many domestic and supply wells are located near the LEHR site. Thirty-four groundwater 
wells are located within approximately one mile of the LEHR site. Although the purpose of 
some of these wells is not documented, some are used for irrigation and some for domestic 
purposes (Dames and Moore 1992). 

2.5.6 Sanitary Sewer Systems 

LEHR discharges its sanitary wastewater to the UC Davis Wastewater Treatment Plant. UC 
Davis operates the plant under the conditions specified in its National Pollutant Discharge 
Elimination System (NPDES) permit, granted by the EPA in conjunction with the California 
Central Valley Regional Water Quality Control Board. 

2.5.7 Storm Drainage System 

Stormwater runoff at LEHR is controlled through an underground drainage system that feeds 
into two collection points on the site. One system is connected to a stormwater lift station, 
which pumps excess water directly to the South Fork of Putah Creek upstream of the LEHR 
site, the other is a combined sanitary/storm system. Some areas on the site do have drainage 
problems which allow water to pond during heavy rains. 

2.5.8 Biological Resources 

Research conducted for an Environmental Assessment (EA) prepared for building D&D 
activities identified no observation of sensitive. rare, threatened, or endangered plants at the 
project site. It did find, however, that Swainson's hawk (a state-listed threatened species) is 
present within 114 mile of the site. Four other sensitive biological resources were also 
identified with a potential for occurrence in the vicinity of the project site. These species 
include: the valley elderberry longhorn beetle, the giant garter snake, the western snowy plover, 
and the burrowing owl. 
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An archeological evaluation of the area was conducted during the Phase II Soil and 
Groundwater Characterization of the LEHR site by the DOE. No evidence of cultural 
resources, historical or archeological sensitive areas was encountered. 

3.0 COMPLIANCE SUMMARY 

This summary describes the environmental regulatory compliance status for the LEHR 
Environmental Restoration Project. Until October 1, 1989, LEHR was an organized research 
unit of UC Davis. With the cessation of. the DOE-sponsored LEHR research program, all 
DOE-related work involves the environmental restoration and cleanup of the LEHR site. Due 
to the non-operational status of the site from a DOE standpoint, compliance with many of the 
pertinent acts, regulations (other than DOE orders) or permits is made through UC Davis. 
LEHR's status with respect to major environmental statutes is summarized as follows: 

3.1 Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) 

The LEHR site is currently being reviewed for inclusion on the National Priorities List (NPL) 
under CERCLA. The U.S. Environmental Protection Agency (EPA) prepared a Preliminary 
Assessment of the LEHR site in 1989-90, and concluded that certain areas of the site are 
potential sources of soil and groundwater contamination. 

The site is not currently under any CERCLA enforcement actions. However, the environmental 
restoration program for LEHR continues to include investigations of the extent of soil and 
groundwater contamination. During 1992, work continued on the Phase II Site 
Characterization. Data obtained during Phase II was collected and evaluated according to EPA 
quality assurance criteria (Level III and below). This data was used to identify areas requiring 
further investigation. 

More data is needed to adequately evaluate and confirm some of the findings of the Phase II 
study. In addition, other areas, such as the waste burial trenches and old campus landfill, must 
be further investigated. To complete the soil and groundwater investigation, DOE, in 
coordination with UC Davis, is preparing a work plan for the RI/FS. Information from the 
RI/FS will be used to develop plans for soil and groundwater remediation, as necessary. 

3.1.1 Phase II Investigation 

Results of the Phase II Characterization of site soil and water have recently been finalized. A 
more detailed discussion of the results is presented in Chapter 7. Below is a summary of the 
findings. 
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Results of soil testing show that low levels of nitrate, a few volatile organic chemicals, 
chlordane, several radionuclides and several trace metals are present in site soils in various 
locations. Further testing is needed to determine whether the levels exceed those that exist in 
surrounding, off-site areas. 

Groundwater and surface water samples were collected and analyzed quarterly during the Phase 
II investigation. Data obtained during the study indicate that carbon 14, tritium, chromium, 
nitrate, a few organic chemicals, and some chlorinated pesticides are present in shallow 
groundwater (about 45-70 feet deep) under and adjacent to LEHR. Concentrations of some of 
these constituents are above primary drinking water standards. In surface water samples 
collected upstream and downstream of the site, small amounts of metals, nitrate, organic 
chemicals, and radionuclides were detected. Concentrations in surface water samples have 
rarely exceeded drinking water standards. Since groundwater from the LEHR site does not flow 
into adjacent surface water, additional tests are necessary to determine the significance of these 
constituents with respect to LEHR. 

3.2 Resource Conservation and Recovery Act (RCRA) 

In 1989, UC Davis, as operator, and the DOE, as owner, submitted a Part A permit application 
to EPA for the storage of mixed waste generated during DOE-funded research work. In 1990, 
LEHR was contacted by the State of California, Toxic Substances Division, Department of 
Health Services (DHS), now the Department of Toxic Substances Control (DTSC), requesting 
a copy of the permit application. LEHR submitted a copy of the application as requested. 
Contact with DTSC has indicated that LEHR is considered to be under interim status while the 
application is in process. No formal action, such as notification of interim status, has been 
taken by the EPA or DTSC. 

Prior to the completion of the sludge removal from the underground Imho±I tanks (completed 
in March 1992), the U.S. EPA (Region IX) concurred with the conclusion of UC Davis and 
the DOE San Francisco Operations Office (DOE/SF), that the sludge in the tanks was not 
RCRA hazardous waste. 

Current decontamination and decommissioning (D&D) activities are not expected to encounter 
any RCRA waste. If hazardous wastes are discovered, they will be disposed of in accordance 
with applicable state and RCRA regulations. 

3.3 National Environmental Policy Act (NEPA) 

As part of the LEHR Environmental Restoration Project, certain decommissioning, 
decontamination and remedial action tasks require that an appropriate environmental analysis 
is performed prior to performing those tasks. The two activities undertaken in 1992 which 
required such documentation included the completion of the sludge removal from the Imhoff 
& Radium-226 underground tanks, and the current D&D project which includes AH-1, AH-2, 
and Co-60 source removal. 
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For the sludge removal, the DOE Office of Environmental Restoration and Waste Management 
issued a Memorandum-to-File in 1991. This memorandum was prepared in accordance with 
DOE guidelines for documenting NEPA compliance. Environmental effects of the sludge 
packaging and disposal were found to be insignificant and would not affect the quality of the 
human environment. 

An environmental assessment (EA) was prepared and approved in 1992. All environmental . 
aspects related to the Animal Hospital D&D, removal of a ·contaminated tank trailer and the 
Cobalt-60 source were analyzed in the EA. Based on the EA analysis, DOE determined that 
the proposed action (current D&D project activities) would not constitute a major federal action 
significantly affecting the quality of the human environment within the meaning of NEP A. 
Therefore, an environmental impact statement was not required. A Finding of No Significant 
Impact (FONSI) was issued prior to the commencement of the current D&D project activities. 

3.4 Clean Air Act (CAA) 

The LEHR ER Project Environmental Monitoring and Surveillance Program presently does not 
monitor any airborne effluent streams. Based on analysis of potential point and diffuse 
airborne effluent sources on the LEHR site, no additional airborne effluent streams will require 
monitoring as part of the fiscal year 1993 additions to the Environmental Monitoring and 
Surveillance Program. 

Calculations using the EPA-approved CAP88-PC computer code show that the maximum 
credible dose equivalent to a member of the public from residual contamination on the LEHR 
site is less than 0.001 mrem. These calculations were based upon the residual radioactive 
material contamination measured during site characterization activities. Environmental 
surveillance of the ambient air at the LEHR site would not be able to provide useful 
information because radioactive and hazardous material contamination is no longer being 
generated on-site and the low-levels of residual contamination would not be measurable with 
current technology even if there were active ventilation systems. If analysis of upcoming D&D 
and ER activities suggest that continuous air sampling is beneficial at a future date, air 
sampling stations will be sited in accordance with applicable regulatory guidance. 

Specific activities associated with remedial actions during 1992 also addressed each activity's 
potential impact on air quality: 

3 .4.1 Sludge Removal 

The majority of sludge removal was performed in 1991. In 1992, the remaining sludge activity 
consisted of residual sludge removal from difficult tank access areas. tank entry, cleaning, and 
surveys, as well as solidification of the remaining sludge removed from the tanks during these 
activities. 
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A NESHAPS model calculation was utilized prior to the initiation of activities. This model 
indicated that it was not necessary to monitor air continuously during the removal activities. 
Periodic monitoring was performed to verify compliance with air quality requirements. 

3 .4.2 Decontamination and Decommissioning of Animal Hospitals 

No adverse air quality impact is expected to result from D&D activity. The potential for some 
·of the previously fixed contamination within the buildings to become airborne during D&D. has 
been recognized. Steps have been taken to prevent release to the external environment. 
Buildings undergoing D&D are under containment and isolated from the external environment 
through engineering controls. These controls include High Efficiency Particulate Air (HEP A) 
filters with 99.97% efficiency; sealed plastic linings for inner building surfaces; pressurization 
of work areas for prevention of contaminant release; controlled access to buildings; and exit 
survey checkpoints. To monitor the effectiveness of the engineering controls, continuous air 
monitors are employed in the area being decontaminated to detect and measure airborne 
radioactive contamination. Frequent air sampling is also conducted outdoors near exhaust 
stacks. Continuous air monitoring of the exhaust stacks was not required during this D&D 
activity. This sampling has verified that the D&D activity has not been detrimental to the 
environment. 

A NESHAPS calculation was prepared for this acttvtty, utilizing the EPA computer code 
CAP88-PC. The evaluation considered the possibility that 10% of the source might be 
rendered airborne and discharged through building stacks filtered to 95%. This is considered 
conservative, since most of the contamination is fixed, and the stacks have two HEP A filters 
installed in sequence, each with 99.97% efficiency. 

Results of the modeling determined that potential exposure from the above conditions would 
be 0.003 mrem per year. This is 0.03% of the NESHAPS dose limit. 

3.4.3 Asbestos Remediation under Decontamination and Decommissioning 

In order to accomplish D&D ·Of the Animal Hospitals, it was necessary to remove some 
asbestos-containing building materials (such as floor tiles). Air monitoring was conducted both 
within the work environment and periodically outside during the asbestos abatement activities, 
completed in November and December of 1992. Results verified that containment was 
successful and that releases were below allowable emission limits. 

3.5 Clean Water Act (CWA) 

The site discharges its sanitary waste to the UC Davis Wastewater Treatment Plant. The plant 
is subject to the conditions set forth in the National Pollutant Discharge Elimination System 
(NPDES) permit CA0077895 and Waste Discharge Requirements Order No. 92-040, granted 
by the California Central Valley Regional Water Quality Control Board (RWQCB). 
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The applicability of the stormwater permitting requirements to the LEHR site is being 
evaluated. The two self-contained structures on the site that contain RCRA waste may be 
subject to stormwater permit regulations because they could be considered "hazardous waste 
management units" IA W 22 CCR 66260.10. However, the stormwater runoff from one of the 
storage areas cannot physically enter the site storm drain system due to its physical location 
and the site topography. The other unit is located in an area served by a combined system, 
which is not subject to stormwater permitting requirements. The only areas that contribute to 
the site storm drain system are parking lots, which are not subject to stormwater permitting 
requirements. 

3.6 Safe Drinking Water Act (SDWA)/California Porter-Cologne Water Quality Control 
Act/California Safe Drinking Water and Toxics Enforcement Act (Proposition 65) 

Current DOE activities do not contribute to hazardous discharges. The two facilities at LEHR 
that historically released liquid effluents to the environment, the Imhoff treatment facility and 
the radium-226 septic system, have ceased operation and are included in D&D remedial 
actions. 

Concerns that groundwater may be affected by previously utilized waste burial sites are being 
investigated. DOE and UC Davis are working closely with the California Department of 
Health Services and the Regional Water Quality Control Board (RWQCB) to determine the 
extent of contamination and remedial action to be taken. 

3.6.1 Quarterly Monitoring of Surface and Groundwater 

Quarterly monitoring of groundwater is performed using 18 of the 23 monitoring wells located 
on or near the LEHR site. The remaining 5 wells are not utilized because they have been and 
continue to be dry due to shallow completion depths. Slightly deeper adjacent wells were 
installed during previous investigations to obtain data from these locations. Water levels in all 
23 wells are measured regularly. If groundwater levels increase to the depth of shallower 
wells, monitoring requirements will be re-evaluated. 

3.7 Toxic Substances Control Act (TSCA) 

Asbestos abatement was conducted as part of the D&D remedial actions. DOE plans to utilize 
the asbestos-containing material as void filler in processing low level radioactive waste for 
shipment to the Hanford site. This process is in accordance with the LEHR Waste 
Minimization Plan and is acceptable to the Hanford site. Any such waste will be handled in 
accordance with TSCA and state requirements. 
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Herbicides were used on the LEHR site in 1992 by UC Davis Physical Plant/Grounds Crew 
to control weeds for fire suppression. Registered pesticides were applied following applicable 
campus and local regulations. 

3.9 Endangered Species Act (ESA) 

Current D&D activities do not involve any potential habitat disturbance in the vicinity of the 
project site. Therefore, there are no biological resources impacted. There have been no 
reported observations of sensitive, rare, threatened or endangered species on the site. However, 
a number of sensitive biological resources with a potential for occurrence in the vicinity of the 
project site were described in the September 1992 Environmental Assessment. These resources 
may need to be considered during future remedial activity planning. They include Swainson's 
hawk, the valley elderberry longhorn beetle, the giant garter snake, the western snowy plover, 
and. the burrowing owl. 

3.10 National Historic Preservation Act (NHPA) 

All areas affected by current D&D activities involve existing building structures located on 
previously graded and developed land. An archeological evaluation (described in the 
September 1992 EA) was conducted during the Phase II Soil and Groundwater Characterization 
of the LEHR site. No evidence of cultural resources, historical or agriculturally sensitive areas 
was encountered. 

3.11 Executive Order 11988, "Floodplain Management" and Executive Order 11990, 
"Protection of Wetlands" 

The LEHR site is not on a floodplain, nor is it designated as a wetland. 

3.12 Summary of Permits 

The following permits are related to operations at LEHR: 

1. NPDES Permit #CA0077895 (EPA) and WDR 92-040 (California RWQCB, Central 
Valley Region) 

UC Davis permits for discharge of wastewater from the UC Davis Wastewater 
Treatment Plant to the south fork of Putah Creek. 

2. California Radioactive Material License #1334-57 

UC Davis license for authorizing the use of radioactive materials on campus property, 
including the LEHR site. 
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Part A Permit for storage of mixed waste (application in process). 

3.13 Current Issues and Actions 

3.13 .1 Compliance Status 

Resource Conservation and Recovery Act (RCRA): 

RCRA Part A Application is currently being revised and updated to include changes in 
storage locations and additions to waste inventory which have occurred since the permit 
was originally filed. 

Clean Water Act (CWA): 

The applicability of stormwater permit regulations to the LEHR site is currently being 
reevaluated by the DOE and UC Davis to assure all compliance and permitting 
requirements have been met. Refer to section 3.5 for additional information on 
stormwater permitting for the site. 

3.13 .2 Other Ongoing Environmental Activities 

Environmental Monitoring and Surveillance Plan: 

In September 1992, the Environmental Monitoring and Surveillance Plan for the Laboratory 
for Energy-related Health Research Environmental Restoration Project was approved and 
issued. This plan provides for an extension of the previous site environmental program to 
include sampling for soil, sediment and vegetation beginning FY93. 

Groundwater Protection Management Program 

A draft Water Monitoring Plan has been prepared for the site which complies with the 
requirements within the DOE Groundwater Protection Management Program. This program 
will be implemented. when finalized and integrated. Until that time, ground and surface water 
will continue to be monitored as indicated in the Environmental Monitoring Plan. 

Plans for Remedial Investigation/Feasibilitv Study: 

Site investigations are planned to characterize source areas for contamination. The focus of 
the investigations will include the old burial trenches and landfill, along with collection of 
additional data to further characterize areas examined in the Phase II study. To complete the 
soil and groundwater investigation, DOE, in coordination with UC Davis, is preparing a RI/FS 
work plan according to CERCLA criteria. 
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The cobalt-60 source was removed in January 1993. The current D&D of Animal Hospitals 
1 and 2 is progressing. Additionally, plans are being prepared for further D&D remedial 
actions which include the Imhoff and Specimen Storage Buildings, disassembly and removal 
of the tank trailer, and removal of the sludge treatment tanks, and dog pens. 

DOE EH-24 Environmental Audit 

An Environmental Baseline Audit was conducted at LEHR in May 1993. The scope of this 
audit was comprehensive for all aspects of environmental management for this site. Specific 
areas of interest included: air, surface water/drinking water, groundwater, soil/sediment/biota, 
waste management, toxic and chemical material, quality assurance, radiation, inactive waste 
sites, and environmental management. In the preliminary report, sixteen compliance and eight 
best management findings were identified. Two areas designated as having key findings were 
waste management and formality of operations, although no imminent hazards were found in 
any areas. Corrective action--including revision of the RCRA Part A Application--is already 
in progress. A Final Action Plan will be formalized once the final report is received. 

4.0 ENVIRONMENTAL PROGRAM INFORMATION 

4.1 Environmental Program Overview 

This section of the report provides an overview of LEHR' s environmental surveillance program 
as well as the rationale for each specific component. Additional details will be provided in 
subsequent sections. 

DOE Orders require that contractor-managed sites, such as LEHR, comply with applicable 
DOE, Federal, State, and local environmental regulations. Overall program requirements are 
defined in DOE Order 5400.1. 

4.2 Environmental Management Policy 

It is the policy of LEHR to conduct operations in an environmentally safe and sound manner, 
The environmental protection program at LEHR shall reflect the policy stated in the ESO 
Project Manager's Environmental Management Policy (Attachment 1). This program shall 
ensure the project's operation in compliance with applicable Federal, State, and local 
regulations and with DOE orders and management directives and will be proactive in 
preventing environmental problems. 
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The environmental protection program at LEHR shall consist of ongoing programs which 
include monitoring for compliance and any other relevant environmental protection 
requirements. 

This program shall consist of, but is not limited to, those actions needed for compliance with 
the following areas: 

Hazardous waste management, including storage, segregation, characterization, 
designation and disposal; 

Oversight of remedial actions involving cleanup of past actions; 

• Documentation under the National Environmental Policy Act (NEP A) and California 
Environmental Quality Act (CEQA) if required; 

Hazardous materials inventory and usage and other reports and information as requested 
or required by regulatory agencies; 

Groundwater, surface water, soil, sediment, air, and vegetation monitoring for the site 
investigation and Environmental Monitoring Plan; 

Reports to DOE, including the Annual Site Environmental Report, Office of 
Management and Budget (OMB) Circular A-1 06, and other reports required by DOE 
Orders; 

EPA permit requirements for storage of mixed waste; 

Long range environmental planning requirements defined through the Environmental 
Protection Implementation Plan. 

4.4 Notification of Environmental Occurrences and Reporting 

Requirements regarding notification and reporting of environmental occurrences are defined 
in DOE orders and/or in the regulations governing release of hazardous materials. 
Environmental monitoring personnel have been instructed to notify appropriate management 
personnel if monitoring data indicates that hazardous material has been released above the 
reportable quantities. 

The ESO Project Manager is responsible for reporting environmental occurrences under DOE 
Orders 5484.1 and 5000.3B. These reports are submitted to DOE for review, analysis and 
inclusion within annual summary reports. The reports are transmitted to System Safety and 
Development Center (SSDC) and Headquarters. Occurrence Reporting and Processing System 
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(ORPS) is utilized in this process. All reports are available for review by any organization, 
and can be obtained by contacting SSDC, DOE, or the LEHR site office. 

4.5 General Planning and Reporting 

• Annual Site Environmental Report 

• Environmental Protection Implementation Plan 

• OMB Circular A-106 

• Other environmental status reports as required 

In addition to this Annual Site Environmental Report, general planning and reporting for the 
site environmental management program is facilitated through documentation prepared by the 
DOE Prime Contractor. This assures comprehensiveness of the environmental monitoring 
program at LEHR. Primary documents for the program include the OMB Circular A-106 and 
the EPIP. 

4.5.1 Office of Management and Budget (OMB) Circular A-106 Pollution Abatement Plan 

All federal agencies are required to prepare an annual pollution abatement plan to provide 
OMB with information needed to evaluate environmental budget requests. Information for the 
LEHR site is incorporated through the Federal Agency Pollution Abatement Plan (F APAP) 
computerized system. The plan includes estimates of future costs to achieve compliance with 
environmental requirements. The data for this annual plan is compiled and verified for the 
LEHR site by the ESO Project Manager. The plan is then submitted to the DOE Office of 
Environmental Compliance (EH-22), which utilizes the information to prepare an agency-wide 
pollution control plan for EPA assessment. 

4.5.2 Environmental Protection Implementation Plan 

The LEHR Environmental Protection Implementation Plan (EPIP) sets specific site 
environmental policies, objectives, and implementation strategies. The EPIP describes an 
integrated approach to maintaining and ensuring that LEHR and its environs are not adversely 
impacted by the decontamination and decommissioning and remediation activities performed 
at LEHR. The EPIP for the LEHR site has been updated and is currently under review. 

4.6 Special Programs 

Special environmental programs are required at LEHR for evaluating the impact of the ER 
Project on the environment. Oversight and documentation for effectiveness of each program 
will be made by the ESO Project Manager. Review and update of the programs will also be 
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the responsibility of the ESO Project Manager. Overviews of each program are summarized 
below. 

4.6. 1 Groundwater Protection Management Program 

The Groundwater Protection Management Program will consist of routine groundwater 
monitoring, characterization, reporting and remediation plans as necessary. The LEHR project 
is developing a Water Monitoring Plan which will further enhance groundwate\ protection 
management for the site. 

4.6.2 Waste Minimization and Characterization Program 

A Waste Minimization Plan was developed prior to the start of current D&D activities. Its 
purpose is to establish and implement a Waste Minimization Plan for the environmental 
restoration project at LEHR. This plan specifies those activities and methods which will be 
employed to reduce the quantity of waste generated at the LEHR site as mandated by DOE 
Order 5400. 1/5820.2A. Compliance with this order will satisfy the requirements of the Solid 
Waste Disposal Act , as amended by RCRA, Hazardous and Solid Waste Amendments of 
1984, and the Pollution Prevention Act of 1990. It also complies with the intent of NEPA in 
developing waste management and minimization methodology to reduce the impact of these 
wastes on natural resources and the environment. 

4. 7 Environmental Monitoring Programs 

LEHR performs environmental monitoring in accordance with permit and regulatory 
requirements for background information and to monitor operations related to site restoration 
activities. The ESO Project Manager has responsibility for the oversight of these programs, 
and assures that plans are reviewed and updated as required by DOE orders. 

4. 7.1 Environmental Monitoring and Surveillance Plan 

The environmental monitoring program for LEHR is described in the Environmental 
Monitoring and Surveillance Plan, developed in accordance with DOE Order 5400.1, for 
implementation in fiscal year 1993. Its purpose is to develop and operate a program for 
sampling and analyzing air, water, soil, flora and fauna from the environs of the site for both 
radioactive and nonradioactive pollutants. Through plan implementation, environmental 
releases are measured and documented. Data collected are evaluated to determine the effects 
of DOE operations at LEHR on the environment, both on-site and off-site. These programs 
support environmental compliance requirements, and serve to achieve the goals of the site 
environmental management policy. 
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Analysis of samples taken quarterly from monitoring wells on and near the site have provided 
information on levels of groundwater contamination. Locations of groundwater monitoring 
wells are shown in Figure 5 .2. Carbon-14, tritium, chromium, nitrate, a few volatile organic 
chemicals and some chlorinated pesticides have been f(mnd in shallow groundwater (about 45 
to 70 feet deep) under and adjacent to the site. Concentra: ,;0ns of chromium, nitrate, and some 
of the volatile organic chemicals detected are above drinking water standards in a few of the 
shallow test wells. Tritium levels were also found to slightly exceed the drinking water 
standards in one of the shallow wells. Tritium and carbon-14 have been detected in deeper test 
wells, but did not exceed drinking water standards. 

Surface Water 

DOE is conducting ongoing quarterly testing of Putah Creek in three locations for possible 
contaminants from the LEHR site. Locations of surface water sampling are shown in Figure 
5.2. Low levels of metals and nitrate and trace amounts of some organic chemicals have been 
detected in samples collected upstream and downstream from the site. Contamination from 
LEHR is unlikely, since the creek supplies water to, rather than draws from, shallow 
groundwater in the area. Also, a levee separates the creek from the site, which helps prevent 
surface water run-off from directly entering the creek. No contamination that can be directly 
attributed to the site has been found to date. Testing will continue as part of the site cleanup 
process. 

Routine annual sampling of soil will begin in 1993 as defined in the Environmental Monitoring 
and Surveillance Plan for LEHR. Soil samples were not collected and analyzed in 1992, but 
were a significant part of the Phase II Site Characterization study. These results were reported 
in the 1991 Annual Site Environmental Report. In soil testing to date, low levels of nitrate, 
a few volatile organic chemicals, chlordane and radionuclides such as strontium-90 and radium-
226 have been detected, along with several trace metals. Further work is necessary to 
determine whether the levels exceed those that occur naturally in the surrounding area. The 
estimated time for the completion of soil assessment and remediation is 1997. 

Air sampling was performed in the fall of 1992 on a weekly basis, as required by Addendum 
1 of the site Environmental Monitoring and Surveillance Plan. There are no airborne effluent 
streams on the LEHR site which require continuous monitoring. The periodic sampling is 
performed to monitor the adequacy of engineering controls designed to prevent airborne 
effluent release during the D&D activities. Based on the discharge source for D&D activities, 
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NESHAP modeling calculations determined the effluent to be below the criteria in which 
continuous air sampling, per EPA standards and requirements, is necessary. This periodic 
sampling fills the requirements of NESHAPs periodic confirmatory sampling requirements. 

Air samples are taken at the discharge points for the buildings' ventilation systems. Animal 
Hospital 1 has two such discharge points, and Animal Hospital 2 has one. Results of this 
sampling have verified that D&D work has not been detrimental to the environment, since 
concentrations were consistent with site background levels. 

4.8 Site Environmental Training 

Site-specific environmental training has be.en conducted to instruct D&D workers and other 
environmental restoration project personnel in methods of pollution prevention, waste 
minimization, and procedures to ensure environmental controls are adequately maintained 
during remediation activities. This training is conducted as part of the site orientation training, 
and also prior to any new activity with the potential of impacting the environment. Daily 
safety meetings reinforce this training and specify steps needed to assure adequate 
environmental protection during that day's activities. 

Before an employee is allowed to begin site work, he or she must complete the 40-hour OSHA 
''Hazardous Waste Operations". In addition, prior to working on site, pollution prevention is 
included within the site-specific "Hazard Communication Training". This training assures that 
the worker is aware of proper handling, usage, and disposal of chemicals used on the job. It 
also covers spill prevention and control as well as proper storage and chemical disposal 
methods. To prevent the spread of radioactivity to the environment, workers are trained m 
radiological control methods, and in the proper use of D&D equipment. 

.f.9 Summary of Permits 

The following permits are related to operations at LEHR: 

1. NPDES Permit #CA0077895 (EPA) and WDR 92-040 (California RWQCB, Central 
Valley Region). Permit expires March 23, 1995. 

Davis permits for discharge of wastewater from the UC Davis Wastewater Treatment 
Plant. 

2. California Radioactive Material License #1334-57 (expires November 1994). 

UC Davis license for authorizing the use of radioactive materials on campus property, 
including the LEHR site. 

3. EPA RCRA Permit #CAD982469702. (application in process) 

Part A Permit for storage of mixed waste. 
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An Environmental Assessment (EA) was developed and approved in 1992 prior to the start of 
the current D&D activities. This EA analyzed all environmental aspects of the Animal 
Hospital D&D as well as the removal of the Cobalt-60 source and a contaminated tanker 
trailer. The EA concluded that proceeding with the D&D activities was the most appropriate 
alternative for the site. 

4.11 Special Studies 

Phase II Site Characterization Report 

This study examined site soil and water (both surface and groundwater) for chemical and 
radioactive contamination. Results are provided with more detail in the following sections of 
this report. The study identified areas that will need additional investigation to define the 
precise sources and extent of low level contamination due to previous site activities. Low 
levels of radioactivity, chromium and trace metals, nitrate, a few volatile organic chemicals, 
and some chlorinated pesticides were identified in soil and water on and near the site. 

Remediation Investigation/Feasibilitv Study 

In late 1992, plans were under development to begin further investigations to be accomplished 
under CERCLA criteria through the cooperative efforts of DOE and UC Davis. This study will 
provide additional information to evaluate data collected during the Phase II study and also 
investigate environmental effects from the waste burial trenches and an old campus landfill. 

5.0 ENVIRONMENTAL RADIOLOGICAL PROGRAM INFORMATION 

5.1 Radioactive Effluent 

There are no active radioactive effluent discharges from DOE-operated LEHR facilities to the 
environment. The two facilities at LEHR that historically released liquid effluents to the environment, 
the Imhoff treatment facility and the radium-226 septic system, have ceased operation and are subject 
to D&D as part of the· LEHR ER Project. 

Periodic air sampling has been conducted to monitor the effectiveness of engineering controls during 
D&D of the Animal Hospital buildings. Details of this monitoring are described for both in-stack 
and ambient air. Analysis of sample data indicated that effluent from the buildings undergoing D&D 
contained no more than background levels of contaminants. With few exceptions, 1992 data reported 
for both in-stack and ambient air monitoring were below detection limits. To assure adequate 
protection of site workers and the public, sample results are compared to the derived concentration 
guides (DCGs) defined in DOE Order 5400.5 for radionuclides previously used in site research 
conducted by DOE. 
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In addition to air effluent monitoring, quarterly sampling of surface water and groundwater was 
conducted in 1992 to assess potential contamination from previous on-site burial locations. 
Groundwater and surface water sampling analysis results are summarized in sections 5.3 and 5.4. 
Ambient radiation monitoring was also conducted site-wide in 1992, and results are presented in 
section 5.5. 

5.1.1 Results of In-Stack Monitoring 

Remediation activities within the Animal Hospital buildings have been conducted under containment. 
This has included both negative pressure within the work areas and the use of HEP A filters in 
sequence to filter air released through the ventilation systems. To verify that the containment has 
been effective, continuous air monitors have tr.acked radioactive particulates in the filtered air stream 
before it is released from the stacks. · 

To determine the optimum sampling velocity for particulate collection, air ±1ow velocities were 
measured in two-inch increments across each stack, and these readings were averaged to obtain the 
mean velocity of air within the stack in cubic feet per minute. The air sampler flow rate was set 
slightly higher than the stack velocity. This was done to assure that particulates would be collected 
in the filter for measurement in equal or greater numbers than average for the air stream. All stack 
samples have been evaluated against the DCG concentrations listed in DOE 5400.5 for the isotopic 
content at LEHR. All samples except one were below the DCG criteria. This one sample, from the 
AH-2 sampling location, was less than the minimum detectable amount (MDA), but, due to the small 
volume sampled (less than a 24 hour period), the sample exceeded the DCG. Since that date, all 
stack samples have been collected at minimum one week intervals. Results of the stack sampling 
data collected from October through December of 1992 are summarized by sample location in Table 
5.1. 
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TABLE 5.1 Results Of In-Stack Monitoring For Animal Hospital (AH) D&D 
Concentrations reported in ~-tCilmL 

Number of 
SamQle Location SamQles Analysis 

AH-1 West Stack 19 Alpha 

Beta 

AH -1 East Stack 15 Alpha 

Beta 

AH-2 Stack 17 Alpha 

Beta 

DCG Standards (DOE Order 5400.5) 

Average 

l.E-14 

9.E-14 

l.E-14 

9.E-14 

2.E-14 

9.E-14 

Alpha: 
Beta: 

Minimum Maximum 

<2.E-16 

<2.E-14 

<l.E-15 

<2.E-14 

<2.E-15 

<2.E-14 

4.E-14 
l.E-12 

3.E-14 

2.E-13 

3.E-14 

2.E-13 

2.E-13 

2.E-13 

(Thorium 228) 
(Plutonium 241) 
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Periodic samples of ambient air were taken outside the Animal Hospital roof stacks to compare 
with results of in-stack monitoring, and to verifY that there were no radioactive particulate 
releases to the environment attributable to D&D activities. This periodic sampling fills the 
requirements of NESHAPS periodic confirmatory sampling requirements, and was performed 
in accordance with the site Environmental Monitoring and Surveillance Plan. 

Air samples were taken weekly during Animal Hospital D&D, which began in October 1992. 
Air was ·Sampled for a continuous working period of time (approximately 8 to 10 hours) at the 
discharge point for the buildings' ventilation systems, during the most active time of discharge. 
If the discharge was expected to be consistent for that week, a day was selected randomly. 
Equipment for collecting samples consisted of Allegro A-100 High Volume air samplers, with 
a collection medium of 25 mm glass fiber filters, grade AAA. 

Samples were screened at the UC Davis EH&S radiological counting laboratory or sent for 
analysis to an outside laboratory. Screening was done on the Baird/ Accucount Planchet 
counter, the Wallac 1410 Pharmacia LSC and/or the Beckman LS 1701 LSC. The screening 
consisted of analyses for alpha, beta and gamma (primarily for radium-226, strontium-90, 
cesium-137, and plutonium-241) activity. The outside laboratory analysis consisted of gamma 
spectralanalysis, strontium-90, and plutonium-241. Results are shown in Table 5 .2. 

5.2 Soil Sampling 

Soil sampling was not conducted in 1992 for the LEHR site. However, the Environmental 
Monitoring and Surveillance Plan has defined requirements for both soil and sediment sampling 
to be implemented in 1993. Extensive soil sampling is planned under the RI/FS. This will not 
only define the extent of contamination from site sources, but will also provide additional 
background environmental levels that will be used for data comparison purposes. 
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TABLE 5.2 Air Effluent Monitoring For Animal Hospital (AH) D&D 
Concentrations reported in f{.CilmL 

BACKGROUND SAMPLES: 

Sample 
Date Location1 Alpha Beta Gamma 24tpu 9osr 

9-23-92 lA -(S.E-13) -(l.E-13) S.E-12 * * 
9-23-92 1B -(S.E-13) -(5.E-14) S.E-12 * * 
9-23-92 2A -(9.E-13) 3.E-14 l.E-12 * * 
9-24-92 1A * * <l.E-12 <2.E-14 7.E-13 
9-24-92 1B "' * <l.E-12 <2.E-14 <2.E-13 
9-24-92 2A * * <l.E-12 <2.E-14 <2.E-13 

D & D MONITORING: 

Sample 
Date Location1 Alpha Beta Gamma 24tpu 9osr 

10-08-92 1A -(4.E-13) S.E-14 -(2.E-12) * * 
10-16-92 lA -( 1.E-l2) -(3.E-12) S.E-12 * * 
I 0-23-92 1B l.E-13 -(4.E-13) -(6.E-12) * * 
10-30-92 lA "' * <I.E-12 <2.E-14 <2.E-13 
11-13-92 lA -(2.E-13) -( 4.E-13) -(4.E-12) * * 
11-20-92 lA * * <I.E-12 <2.E-14 <2.E-13 
11-24-92 IB 4.E-14 S.E-14 7.E-l3 * * 
12-03-92 2A * * <l.E-12 <2.E-14 <2.E-13 
12-10-92 2A 3.E-13 -(2.E-13) -(4.E-12) * * 
12-16-92 lA 5.E-l3 -(S.E-14) -(5.E-12) * * 
12-22-92 lA 4.E-13 3.E-13 -(3.E-12) * * 

DETECTION LIMITS: 2 S.E-13 6.E-13 7.E-12 2.E-14 2.E-13 

DCG STANDARD (DOE 5400.5) 2 l.E-12 5.E-11 4.E-10 l.E-12 5.E-I 1 

Negative numbers are amounts below counter background average. 

* Analysis not conducted 
l For sample locations, refer to map (Figure 5.1). 
2 Detection limits and standards based on site-specific radionuclides: 
Alpha: 226Ra 

Beta: 9osr 

Gamma: mcs 
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FIGURE 5.1 Map Of Air Sample Locations For Animal Hospitals 
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Quarterly groundwater samples were collected in February, May, August, and November 1992 
from 18 on- and off-site monitoring wells, except where indicated. Well locations are shown 
on Figure 5.2. Groundwater samples were analyzed for tritium, carbon-14, strontium-90, gross 
alpha and beta radioactivity, and gamma emitters (e.g., radium-226, thorium-232, cesium-137). 
A summary of constituents detected in sampling rounds is shown in Tables 5.3A-D. 

5.4 Surface Water Sampling 

Quarterly surface water samples were collected from Putah Creek in February, May, August, 
and November 1992. Surface water sampling locations are shown on Figure 5.2. Surface water 
samples were analyzed for tritium, carbon-14, strontium-90, gross alpha and beta radioactivity, 
and gamma emitters (e.g., radium-226, thorium-232, cesium-137). A summary of constituents 
detected in the sampling rounds is shown in Table 5.4. 
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FIGURE 5.2 Groundwater Monitoring Wells and Surface Water Sampling Locations 
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TABLE 5.3A Summary of Radiological Detections in Groundwater, February 1992 
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TABLE 5.38 Summary of Radiological Detections in Groundwater, May 1992 
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TABLE 5.3C Summary of Radiological Detections in Groundwater, August 1992 

I SAMPLE MCL TB-63 TB-65 ITB-66 

DATE 08/03/92 08/05/92 08/05/92 
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TABLE 5.3D Summary of Radiological Detections in Groundwater, November 1992 
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TABLE 5.4 Summary of Radiological Detections in Surface Water: February, May, August and November 1992 

.ANALYSES 

pCIJiaol) 

AAOIOCIIEMICAL ANALYSES 
(pCI/lilor) 

IWJIOCHEMICAL ANALYSES 
pCII111e~ 

~EMICALANALYSES 
pCI/111111) 

- = denotes either not detected or not analyzed. 
D = duplicate sample. 
T or TB = trip blank. 

-
rs-AMPLE 
DATE 

OA 
~~~~l~l1 .. 
GAOSS BETA 

TRITIUM 

!SAMPLE 
DATE 
QA 
GAOSSBETA 

!SAMPLE 
DATE 
OA 

GROSS ALPHA 
GAOSS BETA 
STRONTIUM-90 
TRJnUM 

iS" AMPLE 
DATE 
OA 
GROSS AlPHA 

GROSS BETA 
~UM-90 

TR!TlUM 

MCL =Maximum Contaminant Level (primary), Title 22, Division 4, Chapter 15. 
PCU = Putah Creek upstream. 
PCD = Putah Creek downstream. 
STPO =Wastewater (Sewage) Treatment Plant Outfall. 

MCL IPCD-01 IPCU-01 l!:liPU l::liPU-8 ITB-23 iTB-24 

02/26'92 0?/26'92 02'26'92 02 26.'92 021261!12 02126/92 

;) r r 
15 - l ~ -
50 4 7 t$ 13 -

20000 754 752 . 
~---

MCL PCD-01 PCU-01 PCU-B ISTPO 
0~18/92 0~18/92 05/18/92 05/18/92 

0 

50 10 4 $ 8! 
I 

MCL PC"D-01 · PCU-01 ISTPO ISTPO-a ITB-27 TB-28 
08/11/92 08/11/92 08/11192 08/11192 08/11/112 08/11/112 

0 IT IT 
15 3 3 
50 1e 15 7 
8 2.5 8.9 1.5 

<0000 800 650 

MCL PCD-01 PCU-01 STPO !STPO-B 
11/19/112 11/19/112 11/19192 11/19/92 

0 

15 9 e 12 9 
50 34 29 37 43 

8 o.s 
~oooo· I 851 I 1724 

--

;p. 
::s 
::s 
c:: 
eo. 
(/l 
§. 

en 
0~ 
0 :;· 
eno 

"0 ?3 
"' en o 

(jQ ;;::! ::c: ::s 
~~:;;;§. 
-~>-;-_"' 
~e:::v!.g 
\0\.0NO 
OWVJ:::l. 



5.5 Ambient Radiation Monitoring 

Annual Site Environmental Report 
DOE/LEHR 17523 

Rev.!, 8/93 
Page 45 of 90 

Perimeter fence line dose rates, radioactive waste storage areas, and various work areas around 
the LEHR site are monitored by environmental dosimeters. In 1992, there were 20 locations 
monitored for penetrating radiation through the use of thermoluminescent dosimeters (TLDs). 
Additionally, several TLDs are placed to find natural background radiation and control 
dosimeters are used to ensure continued accuracy during transport to off-site processing. 

Results of the environmental dosimetry readings are provided in Tables 5.5 through 5.8. Most 
locations were monitored in 1992 by two dosimeters, one changed monthly and the other 
changed quarterly. (Therefore, all locations except the first five in Table 5.5 correspond to 
those listed in Table 5.6, and the locations in Table 5.7 correspond to those in Table 5.8.) 
Figures 5.3 A-C, which follow the tables, are maps which show locations for each group of 
dosimeters. 

The only areas to show significant above-background levels were the radioactive material/waste 
storage areas. One such storage area indicated a TLD reading of over 600 millirem for the 
year. This storage area is a metal cargo container with the environmental dosimeters placed 
on the outside. As waste items were moved into and within the radioactive material storage 
area, at several times items were placed against the wall adjacent to the dosimeter. This caused 
a measurement on the dosimeter which reflected the proximity of the waste items. 

Calculations were performed to determine maximum potential exposure to an individual in the 
vicinity of this radioactive material storage location. The storage container itself is situated in 
an area where site employees and visitors rarely visit. Averaged over the year, it is estimated 
that the maximum dose for an individual from this source would have been less than 9 
millirem. This calculation is based on surface contact assuming an individual would spend 
30 minutes each work day leaning against the building. At one meter. the distance a person 
would possibly walk by the storage container, the dose drops to .01 millirem per month--even 
when averaged over a month in which the reading was highest (several months had zero). 
Both calculations are based on ANSI N 543-197 4, with an occasional occupancy factor of 1116 
(30 minutes per work day), which is much higher than the actual occupancy for this location. 
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TABLE 5.5 1992 Quarterly Radiation Monitoring Results, Group 63 
(Results in mrem) 

LOCATION 1/1/92- 4/1/92- 7/1/92- 10/1/92- ANNUAL 
3/31/92 6/30/92 9/30/92 12/31/92 TOTAL 

1992 

South #1 0 0 2 3 5 

South #2 0 0 4 3 7 

North #1 0 0 2 3 5 

East #1 0 0 1 
.., 

4 .) 

East #2 0 0 2 
.., 

5 .) 

AH-2 23 0 0 1 24 

Ger [ East 0 0 0 1 1 

Ger [ North 0 0 0 0 0 

Ger [ South 0 0 0 0 0 

Ger [ West 0 0 0 0 0 

IMH Fence 0 0 0 1 1 

Mixed Waste 10 10 12 18 50 

Rad Stor NE 50 13 17 9 89 

Rad Stor SE 62 350 195 5 612 

SW Comer 0 0 2 2 4 

Control 0 0 0 0 0 

Background 0 0 0 0 0 

ROC 27 23 19 19 88 
Background 

All ex osure rates are measured m mR above the RCD bad ground. p 
The RDC background is calibrated to Co-60 with a precision of+/- 2 or 10%. 
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LOCATION 

AH-2 North 

Geriatrics I East 

Geriatrics l North 

Geriatrics I South 

Geriatrics I West 

Imhoff Fence 

Mixed Waste 

Rad Storage N.E 

Rad Storage S.E. 

SW Comer 

Control 

Background 
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TABLE 5.6 1992 Monthly Radiation Monitoring Results, Group 88 
(Results in mrem) 

Jan Feb Mar Apr .\lay Jun Jul Aug Sep Oct Nov Dec Annual 
Total 

0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 

25 20 0 100 100 110 110 50 0 0 110 0 625 

0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 

0 0 0 0 0 0 0 0 0 0 0 0 0 
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TABLE 5.7 1992 Quarterly Radiation Monitoring Results, Group 83 
(Results in mrem) 

LOCATION 01/01192-03/31/92 04/01192-06/30/92 07/01192-09/30/92 1 0/01/92-12/31/92 

Bulletin Board 0 0 0 

Desk 0 0 0 

Freezer 30 0 0 

· Calibrator W. 0 0 0 

Kitchen 0 0, 0 

TABLE 5.8 1992 Monthly Radiation Monitoring Results, Group 82 
(Results in mrem) 

LOCATION Jan Feb Mar Apr May Jun Jut Aug Sep Oct 

Bulletin Board 0 0 0 0 0 0 0 0 0 0 

Desk 0 0 0 0 0 0 0 0 0 0 

Freezer 0 0 0 0 0 0 0 0 0 0 

Calibrator W. 0 0 0 0 0 0 0 0 0 0 

Kitchen 0 0 0 0 0 0 0 0 0 0 

0 

0 

0 

0 

0 

Nov 

0 

0 

0 

0 

0 
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FIGURE 5.3A: TLD Locations For Group 88 
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FIGURE 5.3B: TLD Locations For Group 63 
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Calculations were performed to determine the potential or estimated dose from site sources to 
members of the public. These calculations were based on both site residual contamination 
and/or the remediation activities which were accomplished during the year. All estimates of 
potential dose were well below the NESHAPS limit of 10 rnrem per year. 

5.6.1 Site Residual Contamination 

To determine the potential effects from site residual contamination, calculations were 
performed using the EPA-approved CAP88-PC computer code. Results indicated that the 
maximum credible dose equivalent to a member of the public from residual contamination on 
the LEHR site is less than 0.001 mrem per year. These calculations were based upon the 
residual radioactive material contamination measured during site characterization activities. 

5.6.2 Sludge Removal 

Radioactive sludge was removed from the Imhoff and radium-226 underground storage tanks 
as a part of the site environmental restoration project. The majority of sludge removal was 
performed in 1991. The remaining remediation sludge activity in 1992 consisted of residual 
sludge removal from difficult tank access areas, tank entry, cleaning, and survey as well as 
solidification of the remaining sludge removed from tanks as a result of these activities. It was 
determined from the LEHR tank clean-out that the following radionuclides were present: 
radium-226, strontium-90, tritium, plutonium-241, cesium-13 7, thorium-228 and thorium-232. 
During this process, there was a potential for small amounts of these radionuclides to become 

airborne. Great care was taken to keep exposure and emissions to a minimum using all 
available engineering controls. These controls included the use of HEP A filters (99. 9% 
efficiency) during the sludge pumping to ensure air leaving the area was free of radionuclide 
contaminants. 

The AIRDOS-PC program was used to calculate the effective dose equivalent for the 
maximally exposed individual present during the entire period of operations. It is highly 
unlikely that an individual would have been at the boundary 10 hours per day for the entire 
length of the project. Given this scenario, however, the effective dose equivalent to a member 
of the public was determined to be 4.0E-05 mrem/yr from all pathways at a distance of 300 
meters southwest of the operation. This compares to approximately 0.004% of the NESHAPS 
limit. The dose estimation is principally from radium-226, strontium-90, and thorium-228. 
Tables 5.9 A-D provide more detailed information concerning release ofradioactivity from this 
operation and dose equivalent information. 
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TABLE 5.9A Radioactive Summary: Imhoff And Radium Septic Sludge Removal 
Process 

CALCULATIONS FOR RELEASE OF RADIOACTIVITY TO THE ENVIRONA1ENT 

Total Activity in Waste 

Isotope Ra-226 Sr-90 H-3 Pu-241 Cs-137 Th-228 Th-232 

uCi 3820.44 66706.12 7171.44 191.03 0.00 2674.84 60.27 

Assumptions: 

1) Assume water would vaporize based on the partial pressure (0.50683/14.696) at 80°F. 
2) Assume 0.5% of radionuclide particulate would go airborne. 
3) Assume particulate would go airborne based on atomic weight as compared to tritium. 
4) For each radionuclide, the following formula was used to calculate radioactivity going 
airborne. 

(Partial Pressure)*(airborne percentage risk)*(ratio of atomic weights of 
tri tium/radionuclide). 

Total Activity Released to Environment 

Isotope Ra-226 Sr-90 H-3 Pu-241 Cs-137 Th-228 Th-232 

uCi 8.745 383.423 1236.629 0.410 0.000 6.069 0.134 
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TABLE 5.9B Sludge Removal Process Dose Estimation 

EFFECTIVE DOSE EQUIVALENT AS A FUNCTION OF DISTANCE IN THE 
DIRECTIONS OF THE AJAXIMALLY EXPOSED INDIVIDUAL FOR ALL 

RADIONUCLIDES AND ALL PATHWAYS 

DIRECTION: SOUTHWEST 

DISTANCE EFFECTIVE 
(meters) DOSE 

EQUIVALENT 
(mrem/yr) 

300 4.0E-05 

1,000 3.9E-06 

3,000 6.1E-07 

10,000 9.5E-08 

80,000 2.8E-09 
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TABLE 5.9C Sludge Removal Process Dose Estimation 

DOSE TO THE i\IJAXIj\IJALLY EXPOSED INDIVIDUAL BY PATHWAY 
FOR ALL RADIONUCLIDES 

PATHWAY EFFECTIVE DOSE EQUIVALENT 
DOSE TO THE ORGAN 

EQUIVALENT WITH THE HIGHEST 
(mrem/yr) DOSE ENDOSTEUM 

(mrem/yr) 

INGESTION 1.2E-05 1.4E-04 

INHALATION 2.8E-05 1.4E-04 

AIR IMMERSION 2. 7E-13 3.3E-13 

GROUND SURF ACE 7.8E-09 9.3E-09 

TOTAL: 4.0E-05 2.8E-04 
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TABLE 5.9D Sludge Removal Process Dose Estimation 

DOSE TO THE },;/AXIiVfALLY EXPOSED INDIVIDUAL BY RADIONUCLIDE 
FOR ALL PATHWAYS 

RADIONUCLIDE EFFECTIVE DOSE DOSE EQUIVALENT TO 
EQUIVALENT THE ORGAN WITH THE 

(mrem/yr) HIGHEST DOSE 
ENDOSTEUM 

(mrem/yr) 

Ra-226 9.3E-06 l.SE-05 

Sr-90 1.4E-05 1.2E-04 

H-3 9.0E-09 6.7E-09 

Pu-241 1.7E-08 2.7E-07 

Cs-137 6.3E-30 4.2E-30 

Th-232 1.6E-05 1.4E-04 

Ba-137M 3.3E-28 3.2E-28 

TOTAL: 4.0E-05 2.8E-04 
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5.6.3 Animal Hospitals (AH-1 and AH-2) D&D 
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The potential for some of the previously fixed contamination within the animal hospital 
buildings to become airborne during D&D has been recognized. Buildings undergoing 
D&D are under containment and isolated from the environment through engineering 
controls and controlled exits. The engineering controls include HEP A filters in sequence to 
filter air before it is released through the buildings' exhaust systems. Both personnel and 
items must undergo a survey to check for contamination prior to release from the buildings. 

A NESHAPS calculation was prepared for this activity, utilizing the EPA computer code, 
CAP88-PC. The most realistic case calculated a dose of 0.003 mrem/yr, primarily from 
airborne releases of radium-226 and strontium-90. In the calculation summary (see Table 
5.1 0) for the potential release term associated with the Animal Hospital D&D activities, it 
is estimated that 10% of the source would be rendered airborne and discharged through 
building filtration with a particulate efficiency of 95%, prior to discharge through the 
building stacks. This is considered conservative, since most of the contamination within the 
buildings is fixed. Additionally, the HEP A filters are designed to achieve 99.97% 
efficiency and are tested for leaks after installation. 
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TABLE 5.10 Potential Radiological Releases From Animal Hospital D&D Activities 

RADIONUCLIDE STACK 1 AH-1, STACK 2 AH-1, STACK 3 AH-2, 
RM 209 RM 200 RM 310 

Sr-90 5.385E-03 5:385E-03 25.E-06 

Ra-226 r> ' 481.E-06 

Th-228 15.8E-06 15.8E-06 

H-3 5.4E-06 5.4E-06 

C-14 5.4E-06 5.4E-06 

Pu-241 5.4E-09 5.4E-09 

Note: Source Terms for each Stack are given in Ci. Only three stacks were considered in 
this calculation because 3 of the 5 stacks in AH-1 have been closed off, and their blowers 
were de-energized during D&D operations. The Source Term for AH-1 was equally 
divided between stacks 1 and 2. 
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6.0 ENVIRONMENTAL NON-RADIOLOGICAL PROGRAtVI INFORIVIA TION 

Environmental monitoring for non-radiological information in 1992 consisted primarily of 
surface water and groundwater monitoring. Quarterly rounds of sampling were conducted for 
groundwater and surface water on and near the site. Neighbors' wells were also monitored for 
non-radiological information twice during the year. The neighbors' wells are monitored by UC 
Davis as a courtesy to these landowners, and are not included in the Environmental Monitoring 
and Surveillance Plan for the site. In addition, outdoor ambient air monitoring was performed 
periodically to check for external asbestos levels during asbestos remediation activities. 

6.1 National Pollutant Discharge Elimination System (NPDES) Data 

LEHR discharges its sanitary waste to the UC Davis Wastewater Treatment Plant, which is 
permitted according to NPDES requirements. Current DOE activities on site do not contribute 
to hazardous discharges, however, the applicability of stormwater permit requirements to the 
site is under review. 

6.2 Groundwater Sampling 

6.2.1 Quarterly Sampling of Site Wells 

Quarterly groundwater samples were collected in February, May, August, and November 1992 
from 18 on- and off-site monitoring wells, except where indicated. Well locations are shown 
on Figure 5.2. Groundwater samples were analyzed for volatile and semi-volatile organic 
compounds (EPA methods 624/625); chlorinated pesticides and PCBs (EPA method 608); 
metals (atomic absorption and inductively-coupled argon plasma methods specific to each 
metal); and anions and cations and general water quality parameters (various EPA methods). 
A summary of constituents detected in the sampling rounds is shown in Tables 6.1A-D. 

6.3 Surface Water Sampling 

Quarterly surface water samples were collected from Putah Creek in February, May, August, 
and November 1992. Surface water sampling locations are shown on Figure 5.2. Surface 
water samples were analyzed for volatile and semi-volatile organic compounds (EPA methods 
624/625); chlorinated pesticides and PCBs (EPA method 608); metals (atomic absorption and 
inductively-coupled argon plasma methods specific to each metal); anions and cations and 
general water quality parameters (various EPA methods). A summary of constituents detected 
in the sampling rounds is shown in Tables 6.2A-D. 

6.4 Air Monitoring for Asbestos 

During the asbestos remediation phase of D&D for the Animal Hospitals and the building 
which formerly housed the Cobalt-60 irradiator, ambient air outside the buildings was 
monitored for asbestos (see Figures 5.1 and 6.1). Results demonstrated that the building 
containment was successful and that releases were below allowable emission limits. The 
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monitoring was conducted in compliance with the site Environmental Monitoring and 
Surveillance Plan. Sample analysis results are provided in Table 6.3. 
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TABLE 6.1A Summary of Non-Radiological Detections in Groundwater, February 1992 
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TABLE 6.1A Summary of Non-Radiological Detections in Groundwater, February 
1992 (cont.) 
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TABLE 6.1A Summary of Non-Radiological Detections in Groundwater, February 1992 (cont.) 
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TABLE 6.18 Summary of Non-Radiological Detections in Groundwater, May 1992 
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TABLE 6.1B Summary of Non-Radiological Detections in Groundwater, May 1992 (cont.) 
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23.8 
~ 

eo 

---~ 

46 

---
--

10 
20 

23100 
8920 

80900 
21600 

190 
1360 

4:1000 
46200 

-

46 

-

05/13/92 

582 

~I 
~I 

1040 
D.u I 

54.2 I 
---7-.5-t I 

100 I 

----7-0 
----60-

-
10 
10 

10 
20 

38800 
17100 

131000 
44900 

810 
1830 

88300 
62300 

-
3 

-
-

N 
0\ 
:> c 
<!) 
c c 
"' = 0 
E 
E: 
~ 

~ 
~ 
~ 
:9 
0 
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TABLE 6.1B Summary of Non-Radiological Detections in Groundwater, May 1992 
(cont.) 

~,SAMPlE----- --,K!cL Ioc~r-
----- g~~-------~ -- -- ~-- -- -- 0::~~ -105/14/92 

ANALYfE 
>ENERAL CHEMICAL PARAMETERS ALKALINITY TOTAL(AS CACOJ) (mgllit•<) 

CHEMICAL OXYGEN DEMAND (m9/ltte<) 
EC·f ((umhos/cm) 
TEMPERATURE (deg<ees C} 

TOTAL DISSOLVED SOliDS (mg'ht«l 
TURBIDITY~ 

TURBIDITY·F (NTU! 
pH·f 

~ETALS BARIUM (!OT AL) 
ug/lile<) CADMIUM OTAL) 

CHROMIUM (TOTAl) 
CtUlOMIUM.HEXAVAI.ENT ( t6) 
COBALT (TOTAL -------
LEAD (!OTAL) 
MERCURY (TOTAL) 
MOLYBDENUM (TOTAL) 
NICKEL OTAL 
SELENIUM (!OTAL) 
VANADIUM (TOTAL) 
ZINC (TOTAL) 

NIONS AND CATIONS CALCIUM (!OT Al) 
ug/lilel) CH[OR!DE 

MAGNESIUM (TOTAL) 
NITROGEN. NITRATEtAS NJ 
PHOSPHATE. TOTAL AS I') 
POTASSIUM (TOTAL) 
SODIUM (!OTAL) 
SULFATE 

OLA TILE ORGANICS 1, l·DICHl OROETt lANE 
ug/llte1) 1, 1·01CtiLOROETHENE 

1,2·DICHLOROEltiANE 
CHLOROFORM 
METHYlENE CHlORIDE 

pEMIVOLA TILE ORGANICS BIS(2·ETHYL tiEXYIJPI iTHALATE 
i ug/lite<) 

HLORINATEO PESTICIDES DIElDRIN 

NO PCBS (ugmte<) ENDRIN 
GAMMA-BHC 
-----~--------------

- = denotes either not ddected or not anal yz~:d 
D = duplicate sample. 
T or TB = trip sample, analyzed for volatik organics only. 
F = measured in the field. 
UCD-XX = monitoring wdl. 

1000 

50 

50 
2 

too• 
10 

10000 

400000" 

5 
6 

05 
100 
5" 

4 

02 
4 ----

MCL =Maximum Contaminant level (primary), Titk 22, Division 4, Chapter 15. 
* = l'ropost:d liSE!' A MCL. 

382 473 

-
885 989 
19.8 21.2 
611 651 
5.33 28.6 
919 655 
764 7.63 

50 60 

-
40 40 

tO -
-

- -
10 - -
50 170 

--
30 20 

22600 27700 
36600 30600 
58200 89600 

4140 8010 
730 640 

1370 1150 
69000 37100 
31600 27800 

-
-

2.6 

05/14/92 

512 

-
1336 
19.9 

1090 
6.59 
309 

7.5 

160 

-
70 
30 
10 

- I 

-
-

10 

10 
30 

34400 
21500 

126000 
56400 

630 
1090 

69700 
52700 

-

-
-
-

;:.-. 

"' "' c a 
C/J 
~-

m 
0~ 
0 ::;· 
mo 
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TABLE 6.1 C Summary of Non-Radiological Detections in Groundwater, August 1992 

< 

DATE 
OA 

ANALYfE 
---- -·-··· -----------· ---·· -- --- -~ - - -- -

~ENERAL CHEMICAL PARAMETERS ALKALINITY TOT Al(AS CAC03) (mgnller) 
CHEMICAL OXYGEN DEMAND (mgniler) 
EC·F ((umhos/cm) 
TEMPERATURE (degrees C) 
TOTAL DISSOLVED SOliDS (mgniler) 
TURBIDITY (NTlJ) 
TURBIDITY ·F (NTU) 
iPH·F 

~ETALS BARIUM (TOTAl) 
ugllltor) BEAYWUM (TOTALJ 

CHROMIUM OTAL 
CHROMIUM, HEXAVALENT 1+6) 
NICKEL OTA 
SILVERJI OTAL) 

ANIONS AND CAnONS CALCIUM (TOTAL) 
uglliler) CHLORIDE 

MAGNESIUM (TOT~y 
NITROGEN, NITRATE AS N) 

PHOSPHATE TOTAL lAS f'j_ 
POTASSIUM (TOTAL) 
SODIUM (TOTAl) 
SULFATE 

1/0LATILE ORGANICS CHLOROFORM 
uglllter) METHYLENE CHLORIDE 

TOLUENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 

~EMIVOLATILE ORGANICS 819(2-ETHYLHEXYL)PHTHALATE 
, uglllter) 

-- -~ ---···-

1000 
1 

50 

too· 
50 

10000 

400000· 

100 
s· 

100011' 
5 

150 

4 

08105/92 

T 

0Ml5/92 

T 

TB-67 
08106192 

T 

--- -- -- -------- -~-------

- -

. . 

. 

. 

. 

. 
. 

. 

12 49 13 4 
.. 

. 
. 

---· ~ ~ -

08/00192 

T 

. 

. 

. 

4 

08/10/92 

T 

-

-
-
. 

. 

. 

. 

. 

. 

2.3 
15 

1.3 
4.5 

08/10/92 

T 

. 

. 

. 

. 

. 

2.4 
3.5 
23 

08/04192 

384 
1.91 
770 
19.7 
564 

0.269 
1.36 
7.72 

170 

60 
34 

. 
33300 
24000 
68200 
9530 

100 
700 

44600 
41300 

. 
10.1 

08/04192 

719 
3.81 
1342 
18.9 
896 

0~826 

4.02 
7.42 

300 

100 
51 
40 

. 
53600 
36500 

133000 
6350 

120 
900 

47900 
88400 

. 

. 

. 

. 

. 

. 

N 
a, 

> t: 
0 
t: 
§ 
c 
0 
E 
> 
t: 

.9 

% 
~ 
0 

§ 
0 

08~ 

350 
5.45 
440 
19.1 
420 

0.17 
7.73 

150 
-

30 
. 
. 
. 

31600 
21100 
57000 

630 
110 
600 

27300 
35400 

. 
13 

1.5 
. 

5.7 

- = denotes either not detected or not analyzed. 
D = duplicate sample~ 

Note: Monitoring wells UCD-1 and lJCD-4 were dry and could not he sampled. 

T or TB = trip blank, analyzed for volatile organics only. 
F = measured in the field. 
MCL = Maximum Contaminant Level (primary). Title 22, Division 44, Chapter 15. 
*=proposed USEPA MCL. 
# = USEPA MCL. 
liCD-XX =monitoring well. 
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TABLE 6.1 C Summary of Non-Radiological Detections in Groundwater, August 1992 (cont.) 

DATE 
OA 

ANALYTE 

0~/.2/92 105/IJ/92 '::1/13192 r~/11/92 
1
05/11192 rS/11/92 

1
05/12192 r:l/·9192 

1
:5/19/92 IOS/13/92 

f.ENERAl CHEMICAL PARAMETERS Ali<AllNtlY TOTAl lAS CAC031 (mgniler) 526 336 339 357 ~49 338 719 ~9 439_ --~211 
a tEMiCAl OXYGEN DEMAND (mghrle~ - • • 35 20 25 • 20 35 5 

I ETAIS 
ug/liler) 

~AND CATIONS 
~ug/lllcrj 

EC-F lfumhoslcm) II~~ ___ 5_7_1 ___ 5!! 718 ---~ 1038 1343_ 914 ___ 9~ ~ 
tEMPERATURE (de~ees q 17 4 187 18 7 18 9 18 3 18 9 19.7 19 19 ~~ ~ 
lOIAlDtSSOLVEilSOUOS (m<}lloter) ---Boo 631 595 ~ --1i<e 807 -siiJ. ---oo2 -eJii --
iUAatOITY (NTUI • ---- ----"2i54 1.26_ 02Z ~ --o-206 ~ 0.87 14.15 11.12 ---914 
!UABIOIITf (NTUJ 2.12 017 071 058 0.66 283 595_ 238 238 f--~42 
~ ~ u ~ u ~ ~ ~ ~ ~ ~ 

~--~~~:t~---=·
2

:~ :~: ·:t -·:~1 
1:1 -2:1 31 · =1- ·: ~"'=""'=i':ri-'Li?-i;;;ff;.,...,.;-:-;,------t----- •2 10 to 30 ~~ 20 260 44 48 so 

- --------
ICOBAlT ITOTAll I I I I I I I I I I I 

NICKE~ (TOT All T 100· I toT to I 1 ...., , "", • , , •u 
~ELENilJM (TOT All -- --T-----:-101 1 f • I I 10 I 
VANAOIUMfTOTAl) -- ------ -~- ----J-IOJ-Io.--.--j--.-, -- -IOJ- -IOJ- -- 201 ---101-- --IOJ 10 

ZINC (TOTAl) I 20 I 20 I 20 I 20 I 20 I 30 I 20 I 20 I 20 I 20 

31200 37100 24700 
41900 13700 6920 
88900 144000 711400 
........ • ...... -·8....., 

(NITROGEN, Nil RATE (AS N) I 10000 \ 11500 l 9500 I 2850 I 1990 I 1920.1 ··~I ·~I "'~I "'~I ~·~ 
, TOTAL(AS PI 770 490 1190 • • • BID 160 190 810 

(POTASSIUM (TOTAl) I 960 I 610 I 760 I 690 I 620 I 1000 I 1500 I 1300 I 1360 I 1830 
SODIUM (TOTAL 39400 41000 23600 37400 25800 40100 61900 47200 45000 86300 

~ 
SUlfATE <OOOQO• 6000- 32600 36600 68600 32900 40100 68600 49600 48200 82300 I 

TILEOAGANICS 1,1-0ICIUOOOETIIANE 5 • • • • • • • • • I . II 
er) 1.1-i'NCttLOflOETIIENE 6 • • • • • • • • • J. · 

1,2-0ICHLOOOETllANE 0 5 • • • • • • • • • 

CHLOROFORM 1001 2 .• ,---. -, t ,~~. F-. ,-. -~- .- I - F 'I METHYLENE OiLORlOE 5 • • • • • • l 

815(2-ETHYlliEXYL}PHTIIAl.AT!' ; 2.8 3 2 7 53 10.1 • 3.3 4.8 3 ORGANICS 
~ug/liler) 

l"'t::SIK.,;Iut5 

~NO PCBS (ugnile~ 
(OIELORIN 

(ENOAIN 

· = denotes either not d.:teckd or not analyzed. 
D = duplicat<: sample. 
Tor TB =trip blank, analyzed for volatile organics only. 
F = mcasun:d in the tio:ld. 

~ -• 

MCL =Maximum Contaminant L.:vd (primary), Title 22, Division 44, Chapter 15. 
* = proposed USEP A MCL 
# = USEI'A MCL 
UCD-XX = monitoring welL 

Note: Monitoring wells UCD-1 and UCD-4 were dry and could not be sampled. 
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TABLE 6.1C Summary of Non-Radiological Detections in Groundwater, August 1992 
(cont.) 

1 ~~~:LE IMCL ~~~2'1 
ANALYTE 

pENERAL CHEMICAL PARAMETERS ALKALINITY TOTAL/AS CAC03t (mgllllorj 
CHEMICAL OXYGEN DEMAND (mglliter) 
EC-F ((umhos/cm) 
TEMPERATURE (degrees C) 

TOTAL DISSOLVED SOLIDS (mgniter) 
TURBIDITY (NTLI) 
nJRBIDilY-f (NTU) 
'pH-F 

METALS BARIUM {!OTAL! 
ug/llter) BERYLLIUM (!OT All 

CHROMIUM {!OTAl! 
CHROMIUM. HEXAVAlENT !+6) 
NICKEL OTAL 
SILVER (TOTAL,!_ 

!A-NIONS AND CATIONS CALCIUM {TOT AU 
ugJllter) CHLORIDE 

MAGNESIUM {TOTALJ 
NlffiOGEN. NITRATE (AS N) 
PHOSPHATE TOTAL (ASP) 
POTASSIUM (TOTAL) 
SODIUM OTAL 
SULFATE 

VOLA TILE ORGANICS CHLOROFORM 
ug/llter) METHYLENE CHLORIDE 

TOLUENE 
TRICHLOROETHENE 
TRICHLOROFLUOROMETHANE 

SEMIVOLAlllE ORGANICS BIS@-ETHYLHEXYl)PHTHAlATE 

UQ/IIIer) 

- = denotes either not detected or not analyzed. 
D = duplicate sample. 
Tor Tl3 =trip hlank. analyzed for volatile organics only. 

F =measured in the field. 

1000 
1 

50 

100" 
50 

10000 

400000" 

100 
5. 

1000# 

5 
150 

4 

MCL =Maximum Contaminant Level (primary). Title 22. Division 44, Clwptcr 15. 

*=proposed USEPA MCL. 
# = lJSEPA MCL. 
UCD-XX = monitoring well. 

Note: Monitoring wells UCD-1 and \JCD-4 were dry and could not he sampled. 

500 
3.22 
1326 
20.8 
943 

27 
46 

7 44 

1~ 

70 
' eo 

I 
42400 
23900 

110000 
13000 

190 
1210 

72600 
69700 
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TABLE 6.10 Summary of Non-Radiological Detections in Groundwater, November 1992 

c 1:~:[E -- ~B~77 
~1/IB/92 

ANALYTE 

ii>ENERALCHEMlCALPARAMETEilSj~'T'OI'Ai.~cA~J.~- ---~~~ I I ~r--·-~ ~ _ro;-.y CIIEMICAL OXYGEN DEMAND jmqllllot) --·-- ___ • __ ---·-- - . _ - .. . --·-- ___ 8.22 

1

1EC-F (~os/cm) --·-- • --·-- ---·-- - 1339 7:12 --~ 
IEMPERAHJI~deg<ees 9_ · · • • · 16.1 15 8 18 5 
fOiAL1liSSln.vtosoLJU"...i trnulllttl) =====:- · · ---:-- · = ~r-til0 --~!~ ==-~~ 

(JUIIOIOUY (rli\J ---- ---·-- • --·-- ---·-- ---·-- ___ 4_0! ___ o !~ ---~~! 
lfUriBIDIIY·f (NfUI --·-- • .. • _ ---·--~ ___ 4_2~. ~ 
IPH·F - - - • - - - 1.03 • 16~-=~ 

FETALS 
ug!litet} IANIIMONY (IOIAY ---~ ~~ 10~10 

IBAAIU~IAL 50 • 200 1501 20 
jCHOOMIUM jTOTAij 50 • 10 30. ---80-
CHOOMIUM:HEXAVALENI (+61 --------- - 50 ---30-----60-

l
lCOI'PE~.l:!.Q~ 1300" 
MOLYBDENUM (IOIAL) 

~LENIUM (.I?IAI 10 ---- ---·-- ---·-- ---· -· ----· 
NICKElfiOIALI 100" f--·'--1---'--+----"--1---- ' . ,--·--

~~,!ffit',Jjji,t,;:il w === ---- ---:-- ----fij : _I='·~ 
1\= llNC(iOJA • 10 10 20 
j}\NIONSANOCATIONS --~CALCIUM {IOTA -= = ==::::z=: . - -· ~ ===-= -= 

20000 I 36400 
ugnller) CHlORIDE 10000 I •~ I-

MAGNESIUM (IO!A4 110000 -·-
25000 

1160Ci0 

OLATILE ORGANICS 
ug/Jllef) 

NilAOGEN, Ill lAAlE (AS Nj 10000 11300 
PHOSPHATE. TOTAl {ASP) -li I I I I I I I 13-4 
POTASSIUM fi0TA4 I I I I I I I 1100 
SODIUM fiO!i\4 I I I I I I I 36100 

1.1·DICHLOROEIIIANE 
1,1-0ICIILOROEIIIENE 
t,2·DiCfiLOOOEitiANE 
CHLOOOFOI1M 

··~ 8490 21600 
150 100 

1100 1600 
35900 --,-5iii00 
:14000 300000 

MEtHYLENE Clll01110E 1---5_"1 ~·I ~ I ~-I ~ ~ , ___ ,_. t 1-----
TOLUENE I OOOA' • • • 14 

EM/VOLATilE ORGANICS 
u ltef 

fHLOAINATEO PESTICIDES 
NO PCBS (ugnlle~ 

IJADIOCIIEMICAl ANALYSES 
tpelmt·~ 

81SI2·ETIIYLIIIoXYLJPHntALATE 
DI·N·BUTYLPIIIHALAlE 

DIELDRIN 
ENOOSUlFAN I 
EN ORIN 
GAMMII·BIIC 

CAABON-14 
GROSS AU'}IA 
GROSS BETA 
ST AONIIUM·OO 
IAinUM 

· = denot.:s either not dt:tect..:d or not analyzed. 
D = duplicate sample. 
Tor TB =trip blank, analyzed lor volatile organics only. 
F = measured in the lidd. 
MCL = Maximum Contaminant Level (primary), Title 22, Division 44, Chapter 15. 
• =proposed USE!' A MCL 
# = USEP A MCL. 
lJCD-XX = monitoring wdl. 

Note: Moniloring wells lll'D-1 and lll'D-4 wen.: dry atHl could not he sampled. 
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TABLE 6.1D Summary of Non-Radiological Detections in Groundwater, November 1992 (cont.) 

C
~ rJI.MPLE IMCL .. rrco:ll 

DATE 1111sm. 

QA 
- ---- - - . 

ANALYlE 

;ENEf1AL CI!EMICAL PAf1AMETERS IAU<AUNnY ior.Ai(AS C/\C031-lm!1ntl••l- - _ ~·5-r -· ..,., 1 ~ ~'" 1 """ ,,, 
CtiEMIC-'LOXYGEN DEMAND (mg/1.!!!!1.._ - ~ --·--

llEG-F ((umhe>Wcml 1100 ~ 1~ 
tEMPEOISU'Zv~~~9~.!.9 ___ 1_1._6 ---~ ~;,e 

JIOIAL 5!: OSOUIJ9 (mgllll~u ___ 7.!!.!,. ~ ---~~ 
!_UI1B1011Y (rHU] 1.2 ___ 1g ---'--5~ 
IU11810fJY-F NTU 2 9J -4.2~ J 21 
pH·F 7.42- 1.26 ---,-.18 

_ :3J :~n ---=~ -JB7E 

~11 - 1~~~ . -~~~-::~! .~1 H4 420 .fr,Q 4.JII -1(17 ---o,. ---om· ---o09 ---uvn --42 
-s.us ----reg ---0.5 -----,9 --932 
---7.58" ~:~ ---764 =~~4 ·=!~~3 

AETJ\l$ 
up/11tf'f} 

NIONS 1\ND CA liONS 
ugnl1er) 

fVtATILE OflGANICS 
UQ/Jlter) 

~NTIMONY n.orAi} - ·- - f.----'-
~'illQIAY -

g~~~:~*.~~~~ALENI (+6) 1---'-

••J 101 -~ ~ 10 

---~I ~~i i ~. 
1! 

1300"{ : . - --- -----

·~~~~~ . 301 20 
50 . fO 
---- ----,,---1-0 

lor---~" 

'11 ~ 1--:~~~1 ==--'! 
COPPER iJ61Aij 20 10, ____ 10,---1-0 

---~f 20 ~ 2Q ---"'-
~~~~~~~~IOIAi-______ ; 

ISElENIUM(IOIA~-------------
SilVER (1011\l) ---1-0 
~~ll 10 ___ 2_.__ --. - -. ----- ·----

ZJNC(IOIAY 10 20 ----- ----
CI\LCRJM iJOIAU - .JJOOO 73000 5340ii 33600 26010 21700 --· 200Xi -- Wooo 
CHLORIDE 45000. :!64000 3SOOO --3iro) -.eooo 11000 --iiiQOO" -~ 
MAGNESIUM.!!.£!~ --;o;ooo 261000 187000 --0<9CIO --oo400 --saaoo --osloo ----.e;;ro 
Nlli10GEN.tliiMIECASNJ 10000 24400 ----g.oo ~f------"~30 1!:160 3220 --2600 ---82W 
PHOSF'ItAIE. TOIAL AS F') • H ---2-1-0 ----11-7 --no 100 150 ==iro ISO - 220 

POTASSIUM(IOIA 1030 4000 3100 1100 ~ ~ --~ ~ 
SODIUM (!OTA 72000 108000 54100 ~ ~ ~~ --~ --~ 
SULFAtE 40CQ00~ 39CXXJ 101000 71000 .tlOCQ 3200J 35000 31000 32COJ 

!,1-0ICiii.OAOETitANE ·- - S _-·------~~ __ . ___ ---·-- -------- ----
1.1·DICIILOI10EI11ENE 6 • 6.7 • 
1,2-DICitLOfiOEitiANE 0 5 ---.-- -· 6 • 
CHLOROFOIIM 100 --.-- 7000 ------~ 3 3[ ___ -__ j __ . __ t· 
(~EtHYLENE CHLOIIIDE 5• __ . __ . · . • __ . __ _ 

~·· I ~ I . ! ""I GROSS AUHA 15 • 5 ---. --- ---. - --.-- ---.-- --;---. 
GROSSBEIA 50--.-- 9 4 ---.-- ---.-----.-- ---_-~~~U~IUM·OO Ol-~=F 7 ~~~?~~1===1~~ 

- - denotes either not detected or nnt analyzed. 
D = duplicate sample. 

Tor TB =trip blank, analyzed for volatile organics only. 
f = measured in the field. 

MCL = Maximum Contaminant Level (primary), Title 22, Division 44, Chnptcr 15. 
*=proposed USEPA MCL. 
# = lJSEPA MCL. 

UCD-XX = monitoring well. 

1-!nft·· Mn.,itnring wPII' tWD-1 and tlCD-~ were rlrv and could not he sampled 
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TABLE 6.1D Summary of Non-Radiological Detections in Groundwater, November 1992 (cont.) 

'= 'SAMPLE -- UCD~3rCO~JA--
DATE 11/lan•> >1111192 

QA o 
- --=-

ANALYTE 
pENEAAL CHEMICAL PAAAMElERS AU<AUNITY TOJAt(AS CACOJ) (mgtllteol 7S711 ~J 472 411 

201 
497 

IIAE1ALS 
ugllllef) 

fN10NS AND GAllONS 
uglllle~ 

Ol.AlllE ORGANICS 

ifuotllltH) 

EMIVOLA TILE ORGANICS 
tug/Jiter) 

HLOAINATED PESTICIDES 
NO PCBS (ugntlel) 

lADIOCIIEMICAL ANALYSES 
pCIJllleJ) 

CHEMICAL OXYGEN DEMAND m<j/lfte~ • • 
EG-F jjumho.lcm 1112_~11- 153:1 I s571 I 9881 I 1390 
TEMPERA IUflE d_!21ees g_ 18-2 

!OlAL ISSOLVoDSOUDS mg/llleo -----a2J ---sf; I •••-t---·---:: 1-=-i---==-1---'=-1---=-
IUAlliOIIY (NIU 0_81 1.- • - - • ·- • - - u - u - --

~~~BIDtiY-f NIU ~:~ :::' :::l~~~f~Ti ~~-~~ 
AN!IMONY(IOTA 5' • • • ~- • • - · · 
llARIUM OIA 50 80 100 140 ---50- ----50-- ----80- ----70- ------17-0 
CHROMIUM IOTA 50 280 ---"fcr -----80- ----20- 20 110 ----30- ---60 
CIIAOM!UM. HtXAVALENI It 6) 290 60 60 -~ ~ 20 _ _ 20 == 50 
COPPER (IOIAlj 
MOLYBDENUM (IQ!"_lJ 
NICKEl (TOT Alj 
stLENllJM(T C:HAlj 
SILVER (IOJAL 
VANADiUM ilOTAi 
ZINC !IOTA! 

CALCIUM (IOTA! 
CHLORIDE 
MAGNESIUM ClOT A! 
NllROOEN, NIIAAlE (AS Nj 
PHOSPHAT E. TOTAL (AS P)_ • H 
POTASSIUM 110TAL 
SODIUMIJOIA 
sUlFA IE 
1, 1-0ICttlOAO~ 
1,1·DICIILOAOEIIIENE 
1.2-DICTil.OFVEftlANE 
CttlOAOfORM 
METHYLENE CHLOiliOE 
IOLUENE 

BIS(2·E1HYUIEXYL)PHlllALAlE 
Df·N-BUlYlPIITHALA l E 

DIELDRIN 
ENDOSULFAN I 

1300" j 10~--10 
10 10o- 10 10 I 

B5l 
I I ·,0, : ,-.-

i--__ 50_1 40 J _ 390 ___ 120 ____ 1_0 

-----·----·----- ---- ----
20 20 20 10 . 20 20 

---20-

~ 20 20 10 10 20 ----1-0 ---20-

41100 29100 43000 24300 24200 30800 30SOO 37800 
11000 8000 22000 3<000" - 32000 29000 28000 21000 

113000 78800 109000 62700 82300 81000 08800 1oiooo 
100001 11300 19600 ~470 

220 180 170 
8S50 11680 1550 7080 5100 
"""i60 160 100 200 ---180-

700 990 1200 1020 1010 1180 930 -----am 
.woooo·-1 

66900 44400 e.aoo 
58000 39000 42000 

7cii00 68400 40800 39800 ----s9700 
30000 36000 26000 25000 40000 

5 
0 ---·--t--·--·----

o_5 
iOO I · I vi 0-U 

---5-.- ---2-.-1 4.7 
-----woo7 

_-, . --~~--,_. : I : ~-: ~-: --.---.---.----.. -- --

0' 

=I 9.7s)-*J--=i*l-· 101 -2
-
6

] 

GAMMA-BIIC ~ ~ • ~ • --.-- • -___ :__I- ~-

GllOSS DEl A 50 • • • 12 16 • 1 
SlAONIIUM-90 ----6 --.-- ---.-- ---.-- ---.-- ---.-- ---.-- -----
,.,~ --1 I I I I 1 I 

'
':~· ='! --:-- : ; : - - ' __ ·_., __ : __ ==-· 

U IAIOUM ~ --.-- • 509 --.-- - • ---.- ~-.:_~ 

- = denotes either not detected or not analyz..:d. 

D = duplicate sample. 
Tor TB =trip blank, analyzed for volatile organics only. 
F = measured in the tield. 

Not..:: Monitoring wells UCD-1 and UCD-4 were dry and could not be sampled. 

MCL =Maximum Contaminant Level (primary), Titlt: 22, Division 44, Chapter 15. 

* = propos.:d USEP A MCL. 
# = USEPA MCL. 
LJCD-XX = monitoring well. 
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TABLE 6.2A Summary of Non-Radiological Detections in Surface Water, February 1992 

I I

SAMPLE IM. CL IPCD""' pCLJ"'1rPO--iSfPo:S-Tif23- TB"24 
DATE 02/261'32 07]26192 OZ'26'92 02'26.'92 02]26192 02]26192 

QA o ! r 

ANALYTE 
;ENtRAL .PARAMCI~H::) .~~1~1 ~~~!--~lASCACCJ -~~/1~te~t - ~- ·- ~~ !~ \~~.;--··==·===;'IT;<=IO;======,p===== 

CHEMICAL OXYGEN DEMAND (mg/hter) 10.4 10 8 20 2 
1 
____ 25_3-t------t-----

EC-F ((umhos/cm) 518 333 111 I I 11 I l-------4f-----
TEMPERATUAE (degr~ q 19 7 14 4 23 6 

1 
____ 2::..3:..6:..1------t-----

TOTAL DISSOLVED SOLIDS (mg/hter} 296 210 625 622 i-----f-----
1\JABIDITY (NTlJ} 71 3 1 tO 2 58 2 53 l:-----t-----

TUABIDITY-F (NTUj 200 200 318 318 l-----l-----
pH-F 7 99 8 4 7 26 1 26 

.!£TAl S OAAIUM (TOTAl 1 1000 = 60 60 J===='"'=-t=====J====~ 

ugnller) THAlliUM {TOTAl} 2• ~ 60 l------1-----if-----
ZINC (TOT AI) 30 40 

f'INIONS AND CATIONS CAV IUM (IOT_Alj 20100 21400 ===1;;;9:;;:200~jf===;'I9;<;300~F====i=====~ 
ug!liter) CHLORIDE 48900 11700 161000 176000 · 

MAGNESIUM (TOTAL! IB&:lO 10000 21700 l----'2~1.::600::::._!-----if-----l 
NITROGEN, NITRATE (AS N} 10000 2340 300 8750 8490 t-----t-----
PtlOSPHATE,.TOTAL (ASP} 900 4700 4700 I-----I-----
POTASSIUM (TOTAl) 4900 2800 11900 11100 
SOOIUM(TOTAL) 41100 15200 --,-oJciOO 126000t-----I-----

SULF ATE 400000• 26600 2 4400 4 1000 4()8()0 

!JOLAIIU: 100 4 1 5 I l 
ugll~erj METHYLENE Cl1lOAIDE ~· 3 • 41 4 9 8 8 H 5 

>tMIVUIAIIlt ~~~ CS 1 
"gn>!er} BIS(2-ETHYli11:J(YlJPt1THAI.ATE 4 J 1 2 7 ____ 3:...3-+-----+----

01-N-BUTYLPHTHALAlE 4 1 

;tllUHINP.ttUt't::iiiCIUt::> 4,4-UUU 0023 0014 OOSI --o04i•====,+====i 

f'IND PCBS (ogftllorj ALDRIN 0 05c 0 006 l------l-----l---:--~-t------li-----
ALPHA-BHC 0.7c 0 004 

ENDAIN 0 2 0056 f-----·--f-----
---------~----- GAMMA-8~--~----···------- __ ,___ 4 __ __ 0004 ___________ _ 

N 
a-

~ ., 
c: 

3 
c: 
0 
E 
i: 

t 
;:;; 

-v; ., 
§ 
0 
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TABLE 6.2B Summary of Non-Radiological Detections in Surface Water, May 1992 

it:iAMPLE MCL P<.;0-01 PCU-01 PCU-B ISTPO 
DATE 05/18/92 05/18/92 05/18/92 05/18/92 

QA 0 

ANALYTE 
GENERAL CHEMICAL PARAMETERS ALKAUNITY TOT ALIAS CACOJ) (mglliler) 200 219 227 174 

CHEMICAL OXYGEN DEMAND lmCJIIiler\ 10 5 
EC·F ((umhos/cm) 728 487 487 953 
TEMPERATURE (degrees C) 27.7 22.4 22.4 24.7 
TOTAL DISSOLVED SOLIDS (mg/liler) 507 400 354 619 
TURBIDITY (NTU) 13.5 30.5 30.7 2.75 
TURBIDITY·F (NTU) 16.21 42.2 42.2 4.97 
pH·F 6.29 6.69 6.69 7.22 

~ETALS BARIUM (TOTAL) 1000 70 eo 90 30 
ugAiler) CHROMIUM (TOTAL) 50 10 30 

CHROMIUM, HEXAVALENT (t6) 10 
COBALT (TOTAL) 10 
MERCURY OTAL) 2 0.4 0.9 
MOLYBDENUM (TOTAL) 10 
NICKEL (TOTAL) 100' 10 
VANADIUM (TOTAL) 20 10 10 
ZINC (TOTAL) 10 30 30 40 

ANIONS AND CATIONS CALCIUM (TOTAL) 21000 16700 16600 14300 
ugAiler) CHLORIDE 92000 16600 16400 147000 

MAGNESIUM (TOTAL) 26200 36100 35600 20700 
NITROGEN, NITRATE lAS N) 10000 3510 11100 
PHOSPHATE, TOTAL (ASP) 1100 220 260 2500 
POTASSIUM (TOTAL) 6140 1690 1660 6370 
SODIUM (rOT AL) 66400 22100 22600 131000 
SULFATE 400000' 44100 29400 31300 54600 

~OLATILE ORGANICS BROMODICHLOROMETHANE 100 13 
ug/lller) CHLOROFORM 100 4.7 33 

DIBROMOCHLOROMETHANE 100 4.6 

SEMIVOLA TILE ORGANICS BIS(2· ETHYLHEXYL) PHTHALATE 4 3.1 3 4.2 5.6 
ug/liler) 

FHLORINATED PESTICIDES ALPHA·BHC 0.7c 0.014 
io.ND PCBS (ug/liler) 
~ 
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TABLE 6.2C Summary of Non-Radiological Detections in Surface Water, August 1992 

!SAMPLE MCL PC0-01 PCJU-01 i::iTPU ,:::iTPU-8 TB-27 TB-28 

I 
DATE 08111192 08111192 08111192 08111/92 08111/92 08111/92 

QA 0 T T 

ANALYTE 
.pENElW.. CHEMICAL PARAMETERS AI.KAUNITY TOTALCAS CAC03l lmgJllterl 194 190 224 224 

I Ee-l' ((umnoo/cml 1390 840 no no 
TEMPERATURE (deq,_, Cl 2:1.8 20.8 28.8 28.8 
TOTAL OISSOLVEO SOUOS lmgJIIterl 582 572 575 571 
T\JABIOITY INT\Jl a.8 8.00 1.82 2.22 
T\JASIOITY·F INT\Jl ·200 30.4 8.01 6.01 
pH·F 7.79 7.75 7.52 7.52 I 

f,IETALS ANTlMONY CTOTALl 5 10 10 
UQilitel) BARIUM (TOT AU 1000 50 50 30 30 

BEAYLUUM CTOTAU 1 1 1 1 
CAOMIUM rTOTAU 10 2 2 2 2 
CHROMIUM CTOTALl 50 10 30 100 I 10 
CHROMIUM, HEXAVALENT I +61 42H 43H 45HI 39H 
NICKEL (TOT AU 100° 50 
ZlNC (TOT AU I 30_! I 

~NIONS ANO CAnONS CAlCIUM (TOT ALl 16100 I 15100 I 16200 I 16300 
I uglllter) CHLORIDE 139000 I 160000 I 148000 I 130000 

MAGNESIUM CTOTAU 22000_1 21400 22000 I 22000 
NITROGEN. NITRATE lAS Nl 10000 3960 I 5980 5720 I 5720 
PHOSPHATE. TOTAL lAS Pl 1490 I 1730 I 2220 2230 
POTASSIUM ITOTAU 7900 _l 7200 56900 I 7800 I 

i SOOIUM ITOTAU 14:3000 ( 147000 139000 I 140000 I 
I SULFATE 4000()0• i56800 61900 52500 I 52200 I 

iJOLAnLE ORGANICS BROMOOICHLOROMETHANE 100 2.8 7.1 1.3 I 1.2 I 
fuQJlltel) CHLOROFORM 100 8.9 19 5.5 5.2 

018ROMOCHLOAOMETHANE 100 1.1 2.7 
METHYlENE CHLORIDE 5" 5.2_1 5 I 

I TOLUENE 1000# I I I I 4 I 

t>EMIVOLA nLE ORGANICS 81St2·E11-fYI.HEXYU PHTHALATE I 41 4.5 I I 2.8 I 
ugJltten 81St2·1SOPAOPYLlETHER 3.8 5.7 I 

pHLOAINATEO PE5nCIOES ALPHA·BHC 7c I 0.01 o.OS:! I 0.001 I 0.011 I 

tNO PCBS (UQillter) OB.TA·BHC )_ 0.048 I 0.048 I 
GAMMA·BHC 41 I o.052 I 0.045 I 
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TABLE 6.2D Summary of Non-Radiological Detections in Surface Water, November 1992 

13ENEAAI. CHEMIC'J. ?AA<MET'"ol'S 
I 

i 

' 
~ETALS 
'UQ1ilttf1 

I 
! 

I 
~IONS ANO C). 11CNS 

:(ug,/Men 

' 
! 

1 ~0l.A TilE ORCUNICS 

,~,.,,.." 
:pEMNOt.ATII.E OF<JANICS 
: U<;~ltten 

:pHLCRINAT'EO PES'T'oCIC<S :10 PCBS (ugtl!terl 

i 
! 

\

SAMPLE 
DATE 
QA 

ANALYTE 
AU<AUNITYTCTALt..'S~~l lmcvtrten 

CHEMIC..l.L OXYGEN CE~ANO fmOJhten 

EC-F t(umnooteml 

T'E'MPE.AAT\JAE !dtq,... C'l 
TOT.ll. OtSSOl.VEO SCUDS lmQihten 
T\JASIO<TY INT\Jl 

TtJRBlO<TY·F ·NT1J\ 

or\oF 

I ANTlJ.IONY !TOT AU 
SJJ'IUM riOT Au 
Cl-11\:)UIUM !TOT AU 

cru~,J.OUM. l"'EX.AVALENT I +01 

LEAD tTCTAU 
IZNC tTOTAU 

I c.>.LCIUM riOT AU 
ICHLCf'IOE 
! MAGNESIUM (TCTAU 

I NITFOGE.~. NITP.ATE '.AS N'l 

PKSP,<t.TE, TOUL :AS PI 
POTASSIUM fTCT.&.U 

SOOU" ITOT>U 
SULFAT'E 

I CHLORO<'OAM 

I SISI2·ETH'fljo,e:mJP1-fTHALA T'E 
Ch'+-S~rE 

14 ··.ooo 
I •LPHA·a>oe 
19Ei'A-a~ 

!CEt.iA·aHC 
IClEU)MiN 

" ' I t:.,..COSUU AN I 

) SNCPIN AlCE.l-fYOE 

! ,...EPT ACHLCA 

GF<:ISS BET A 

I 
I 
I 

I 

I 

I 

I 

I 

I 

I 
I 

I 
I 
I 

I 

I 

I 
I 
I 

I 
I 

I 
I 

\

PCD-01 
1111919'2 

\

PCU-01 
1111010'2 

' 100 I 18~ 218 I 218 
I ~.2 I tfJ.tJ 27.~ I 1M I 
I W.l ;.a7 '"""I 
I '-'.1 1 ~' 1 20.4 I 
I ~9J I , .. ~f~ 1 ""' I ta.1 t H9 l.'-'1 l.~l 

I 17 ~ 1 •2 •wl 
I 7 gg I 75 7.4.81 

,.I ·o I •o I 10 I 

501 :lOI :~ ?>I 20! 
SOl I 20 '0 I 

I ! ·o '0 I 1Q t 
~0 I :c I I 

I 201 :lOI :lOI A() I 

I~ I ·~tOO I tJ7CO I 1l700 I 
i ·=I ~ 47000 J , 24COl I 'IOO(X] I 

' =I Zl9001 2J700 I <29001 
·oooo 1 'IJOOI J900 I <=I 2700 

I J.U<lH I .:tJ70H I -l760H t UIOH! 

• 1200 I :8.XIO I I~ I 1!-400 

tl...""':OI ·=I I= I 1J1C(X) I 

.axJOO'I '~I 500<Xll S!<XIOI = 
100 I 4,71 l.81 5.81 6 

i 
•I 12.! I • 98 I 13.l I uei 

I I J.A-1 l I •• 
i ~COOl i I I 

"J.7e 1 'J.'~I J.OJ2 I •).011 I ;}.~I 

J.:le I J.OOIJ I I I I 

J~l 0C"S5 I 'J.J~ I 

~.~. 

') C41 I 

~ 019 I 

.')Qt t 'J~! 102ft I 

'' I 
,, l I 12 I '~I 

!<ll Ooll 291 l7 I 
l I 09 I 

J;<JOO' I ~·q I 17:;41 
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TABLE 6.3 Asbestos Air Monitoring For External Ambient Air 

Date 

9-28-92 

9-28-92 

9-28-92 

9-28-92 

9-28-92 

9-28-92 

11-11-92 

11-11-92 

11-11-92 

12-03-92 

12-10-92 

12-22-92 

Sample Location Analysis Total 
Structures 

AH-1 West Stack TEM 0 

AH-1 East Stack TEM 0 

AH -1 NE Corner TEM 0 

AH-2 Stack TEM 0 

AH-2 Stack PCM 11.0 

AH-2 SW Corner TEM 0 

H-229 North TEM 27,378 

H-229 South TEM 0 

H-229 Roof TEM 6,844 

AH-1 West Stack TEM 0 

AH-1 Stack TEM 0 

AH-2 Stack TEM 0 

TEM = Transmission Electron Microscopy 
PCM = Phase Contrast Microscopy 

Structures/cc Detection 
Limit 

0.00000 0.00500 

0.00000 0.00500 

0.00000 0.00500 

0.00000 0.00500 

0.00400 0.00200 

0.00000 0.00500 

0.01014 0.00253 

0.00000 0.00285 

0.00207 0.00207 

0.00000 0.00500 

0.00000 0.00500 

0.00000 0.00500 
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FIGURE 6.1 Sampling Locations For Asbestos Air Monitoring, Building H-229 
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As of April 1993, a draft comprehensive Water Monitoring Plan has been developed to comply 
with the General Environmental Protection Program conducted by the DOE, and with federal 
and state requirements, including those defined by the California Regional Water Quality 
Control Board (RWQCB) and the Department of Toxic Substances Control (DTSC). Because 
DOE operations at the LEHR site ceased in 1988, this Water Monitoring Plan focuses primarily 
on environmental surveillance activities for non-operational facilities as defined in DOE Order 
5400.1. Quarterly monitoring of groundwater and surface water, which constitutes a 
surveillance activity, has been conducted since November 1990 within the Phase II Site 
Characterization Study and is ongoing. 

7.1 Quarterly Groundwater Monitoring Program 

Groundwater monitoring began in November 1990 and has included quarterly sample 
collection, field measurements, and laboratory analysis. Although there are currently 23 
existing wells, 5 of these are frequently dry, and monitoring is usually conducted at the 
remaining 18 well locations. Figure 5.2 displays the locations of site monitoring wells. Wells 
included in the quarterly monitoring (Table 7.1) are: UCD-1, UCD-4, UCD-7, UCD-10, UCD-
11, UCD-12, UCD-13, UCD-14, UCD-15, UCD-16, UCD-17, UCD-18, UCD-19, UCD-20, 
UCD-21, UCD-22, UCD-23. and UCD-24. 

A list of parameters currently analyzed in the groundwater samples is provided in Table 7.2. 
This table also defines the method used for each type of analysis, and results from the Phase 
II Characterization Study. 

7.2 Summary of Trends Identified in Overall Monitoring Results 

Some general findings have been drawn from the data collected to this point. as summarized 
in the Phase II Site Characterization Report. Groundwater beneath the site has been impacted 
by nitrate, volatile organic compounds, radionuclides and hexavalent chromium. Sporadic 
detections of trace amounts of chlorinated pesticides and several phthalates have been reported 
in groundwater samples from wells at the LEHR site and upgradient wells. Since groundwater 
from the LEHR site does not flow into adjacent surface water, additional tests. are necessary 
to determine the significance of these constituents with respect to LEHR. 
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TABLE 7.1 Summary Of Monitoring Wells 
PHASE II SITE CHARACTERIZATION 

LEHR ENVIRONMENTAL RESTORATION 

Total Screened HSU Investigation Date 
Name-,,, .. ·· .. :' Depth .. . · .. Inter.val : ,, . Ci>mpleted 

UCD-1 56.5 46.5 • 56.5 First Wahler Associates 1989 10/09/87 

UCD-3 49.0 39.0 - 49.0 First Wahler Associates 1989 10/23/87 

UCD-4 57.2 45 • 55 First Wahler Associates 1989 10114/87 

UCD-5 48.0 38.0 - 48.Q First Wahler Associates 1989 10/22/87 

UCD-6 50.0 40- 50 First Wahler Associates 1989 I 0/21/87 

UCD-7 90 80- 90 Second Wahler Associates 1989 11105/87 

UCD-8 53.5 43.5 - 53.5 First Wahler Associates 1989 11/03/87 

UCD-9 50.0 70.0 - 50.0 First Wahler Associates 1989 11/04/87 

UCD-10 70.0 54- 69 First Dames & Moore SWAT, 1990 I 0/11/89 

UCD-11 66.5 50- 65 First Dames & Moore SWAT. 1990 10/17/89 

UCD-12 65.0 49.5 - 64.5 First Dames & Moore SWAT. 1990 10/19/89 

UCD-13 65.0 50- 65 First Dames & Moore SWAT. 1990 10/26/89 

UCD-14 85 75- 85 Second Dames & Moore SWAT, 1990 11/15/89 

UCD-15 120.5 91 - 116 Second Dames & Moore, DOE Phase II 03/28/90 

UCD-16 122 92- 117 Second Dames & Moore, DOE Phase ll 04/04/90 

UCD-17 143 88- 113 Second Dames & Moore, DOE Phase II 04/10/90 

UCD-18 70 54- 69 First Dames & Moore, DOE Phase II 10/04/90 

UCD-19 74.5 71.5 • 56.5 First Dames & Moore, DOE Phase II I 0/0 t/90 

UCD-20 73 57. 72 First Dames & Moore, DOE Phase II 10/09/90 

UCD-21 73 57. 72 First Dames & Moore, DOE Phase II 10/11/90 

UCD-22 73 57. 72 First Dames & Moore, DOE Phase II 10/25/90 

UCD-23 73 56.5 - 71.5 First Dames & Moore, DOE Phase II 10/17/90 

UCD-24 73 57. 72 First Dames & Moore, DOE Phase II 10/22/90 

HSU = Hydrostratigraphic Unit 
SWAT =Solid Waste Assessment Test 

Source: Phase II Site Characterization. LEHR Environmental Restoration. 
Draft Report, April 1992 (Dames & Moore) 
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Group 

Volatiles 
(!Lg/liter) 

Semivolatiles 
(!Lglliter) 

Organochlorine 
Pesticides and 
PCBs 
(fLg/liter) 

Metals 
(fig/liter) 

TABLE 7.2 Detections In Groundwater 
PHASE II SITE CHARACTERIZATION 
NOVEMBER 1990- NOVEMBER 1991 

Parameter Method Number Number 
.. Detected Sampled 

1,1-Dichloroethane 624 3 94 

1,1-Dichloroethene 3 94 

1,2-Dichloroethane 3 94 

Bromodichloromethane I 94 

Chloroform 21 94 

Methylene Chloride 3 94 

Trichloroethene I 94 

Benzyl Butyl Phthalate 625 3 93 

Bis(2-ethylhexyl)phthalate 16 93 

Di-n-butylphthalate l 93 

4,4'-DDE 608 3 94 

Aldrin 2 94 

Alpha-BHC 5 94 

Beta-BHC 2 94 

Delta-BHC I 94 

Dieldrin 6 94 

Endrin 2 94 

Endrin Aldehyde l 94 

Gamma-BHC 4 94 

Heptachlor 10 94 

Antimony (Total) 204.2 53 93 

Barium (Total) 200.7 81 93 

Beryllium (Total) 200.7 24 93 

Cadmium (Total) 213.2 16 93 

Chromium (Total) 200.7 58 93 

Chromium, Hexavalent (+6) 2!8.4 87 93 

Copper (Total) 200.7 3 93 

Lead (Total) 239.2 8 93 

Mercury (Total) 245.1 2 93 

Molybdenum (Total) 200.7 34 93 
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Lowest Highest 
Detection Detection 

23.0 27.0 

3.9 53.8 

15.5 20.0 

2.4 2.4 

1.6 24000.0 

2.9 3.9 

3.1 3.1 

5.0 13.4 

3.1 33.3 

7.6 7.6 

0.006 0.008 

0.004 0.006 

0.003 0.020 

0.007 0.0!2 

0.129 0.!29 

0.004 0.030 

0.0!0 0.020 

0.028 0.028 

0.004 0.044 

0.004 0.020 

2.0 340.0 

30.0 560.0 

1.0 6.0 

1.0 7.0 

11.0 377.0 

10.0 400.0 

30.0 30.0 

1.0 3.0 

0.4 0.5 

30.0 260.0 
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Group Parameter :\'lethod Number 
Detected 

Selenium (Total) 270.2 10 

Nickel (Total) 200.7 5 

Thallium (Total) . 279.2 75 

Zinc (Total) 200.7 II 

Anions and Calcium (Total) 200.7 92 
Cations 

(pg!liter) Chloride 300.0 93 

Magnesium (Total) 200.7 93 

Nitrate (as N) 300.0 93 

Phosphate. total (as P) 300.0 78 

Potassium (Total) 200.7 89 

Sodium (Total) 200.7 93 

Sulfate 300.0 93 

General Chemical Alkalinity (as CAC03) 310.1 90 
Parameters 
(mgt liter) Chemical Oxygen Demand 410.1 87 

Total Dissolved Solids 160.1 93 

Turbidity (reported in ntu) 180.1 93 

Radiochemicals Carbon-14 Environmental 5 
(pCi11iter) Radioassay 

Gamma Spectral Analysis Procedures I 

Gross alpha 9310 28 

Gross beta 47 

Strontium-90 Environmental 7 
Radio assay 
Procedures 

Tritium D-04 17 

Number 
Sampled 

93 

93 

93 

93 

93 

93 

93 

93 

93 

93 

93 

93 

93 

93 

93 

93 

17 

93 

93 

93 

93 

94 
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Lowest Highest 
Detection Detection 

10.0 31.0 

30.0 50.0 

2.0 280.0 

30.0 40.0 

15000.0 103000.0 

11300.0 455000.0 

500.0 320000.0 

1000.0 123000.0 

100.0 1000.0 

400.0 5600.0 

I 0400.0 166000.0 

8110.0 489000.0 

25.5 885.0 

0.0 269.0 

392.0 9190.0 

0.0 1370.0 

662.0 1815.0 

11.0 11.0 

3.0 27.0 

3.0 62.0 

0.8 5.7 

652.0 29066.0 
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The 1992 Phase II Site Characterization Report provides an overview of site hydrogeology. 
Groundwater is encountered beneath the site at depths of 45 to 70 feet. Previous studies 
divided groundwater into the "water table zone" and the "deeper aquifer zone"; the Phase II 
Report refers to these as the "first hydrostatigraphic unit" (HSU) and the "second HSU", 
respectively. Comparison of data from wells monitored in the two HSUs suggest a hydraulic 
connection between the two zones. 

The geohydrology of the Sacramento Valley is characterized by both unconfined and confined 
~quifers in the near flat-lying of gently sloping sedimentary deposits in the upper 3,000 feet 
of section beneath the valley. No regionally identified confining units exist in the Sacramento 
Valley. 

7.3.1 Groundwater Elevations and Gradients 

Groundwater elevations beneath the site vary from 5 feet above to 20 feet below mean sea 
level throughout the year. Water elevations are usually at their highest in early spring and at 
their lowest in late summer. Generally, groundwater flow direction is predominantly toward 
the northeast. There are temporary local changes in flow gradient and direction which have 
been noted as well. 

7.3.2 Groundwater Flow Rates 

The average flow velocity estimated for the first HSU is 1.6 ft/yr. The average value estimated 
for the second HSU is 71 ft/yr. Actual flow rates may vary in subsurface sediments due to 
buried channels or coarser grained sediments that may provide pathways for flow. 

7.4 Potential Sources of Groundwater Pollution 

Studies completed to date have not determined the extent of the environmental impact of site 
sources. Additional data collection and further analysis of the hydrogeologic information 
already obtained are in progress. This effort will assist in defining whether the old landfill, 
burial trenches, or other areas are sources of groundwater pollution. Previous studies have 
addressed various aspects of this issue, and these studies will provide a basis for further 
research. 

7.5 Uses of Groundwater in Vicinity 

Local groundwater is utilized for both drinking water and agricultural purposes. The major 
groundwater sources for both public and private water supplies in the Sacramento Valley are 
the unconsolidated deposits of Pliocene and Pleistocene age, and the older alluvium (Dames 
and Moore, 1992). 
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The General Environmental Protection Program, as defined in DOE Order 5400. 1, requires that 
site Quality Assurance (QA) programs be c··tablished in compliance with DOE Order 5700.6C 
for each element of the Environmental Monitoring and Surveillance Program. Requirements 
for quality assurance plans for the LEHR Environmental Monitoring and Surveillance Program 
are defined in the UC Davis LEHR Work Element Quality Assurance Plan (WEQAP), the 
Dames and Moore Quality Assurance Plan, and other UC Davis ER Project internal operating 
procedures. The UC Davis WEQAP identifies controlling documents, such as DOE orders, 
responsible organizations, policies, standards and procedures that implement the requirements 
of the controlling documents. The WEQAP and all quality assurance plans for the LEHR site 
are prepared in accordance with EPA QAM-005 and NQA-1 specifications. 

All samples are collected, analyzed and reviewed according to approved quality assurance 
plans. To ensure quality assurance, quality control (QC) is built into all aspects of the 
sampling project. Quality control samples are run with each sample batch at the laboratory to 
validate the method of analysis and the proficiency of the technician. Because holding times 
are an important factor in the quality of the sample, these are controlled within acceptable 
limits. · To ensure the comparability of the analytical data with previous and future data, all 
samples are analyzed by EPA-approved methods when available, including QA/QC procedures. 

8.1 Field Quality Assurance 

QA of field sampling procedures is checked by using field duplicates, decontamination rinsates, 
trip blanks and field blanks. Duplicates are collected to check for consistent sampling. For 
each round of sampling, "blind" duplicate samples, amounting to a number which is 10% of 
the samples, are collected from a selected sample point at the same time as the original sample. 
The duplicate samples are labeled with a fictitious sample number and sent to the laboratory 
with the other samples. The QA duplicate serves as a check on the precision of the sampling 
and analytical procedures. Decontamination rinsates are analyzed to check for cross
contamination from sampling equipment. Trip blanks are sent with each shipment of volatiles 
to check for volatile contamination from other samples during shipment. Field blanks are 
collected to check for contamination during the sampling process. 

8.2 Laboratory Quality Assurance 

Laboratories providing services to the Environmental Monitoring Program on the LEHR site 
are evaluated by UC Davis, Dames and Moore and ESO to assure compliance with the QA 
program requirements. Laboratory quality assurance is analyzed externally by the submission 
of split samples, spiked samples, and blanks to the laboratories performing analysis for 
environmental samples. 

In addition, laboratories performing analyses for the environmental monitoring program at 
LEHR are subject to periodic audits of their QA program to assure compliance with project 
standards. One such audit, a Quality Assurance Program Audit, was performed at the 
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laboratory, Controls for Environmental Pollution, Inc. (CEP) in April of 1992. The scope of 
this audit included all contractual quality-related requirements pertaining to services performed 
in support of the LEHR Project. The audit determined that CEP operated in an efficient 
manner and that its staff were familiar with their QA and technical responsibilities. 

8.3 Data Quality Objectives 

The objective of analytical data is to evaluate and determine the nature and extent of 
radiological and chemical contamination at the LEHR site. Based on this evaluation, additional 
data will be obtained as required for site remediation. The overall completeness objective of 
the data is to validate greater than 90% of the total number of required analyses. Because so 
many parameters are required for the analysis of site soil and groundwater, the following table 
(Table 8.1) describes the limits of detection accuracy and precision required for the evaluation 
of this data. 
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TABLE 8.1 Data Quality Objectives For Soil And Groundwater Samples 

IEJI METHOD I MINI;\tt;M .ACCEl'TA.BLE II ACCEPTABLE 
REPORTING LI:-v!IT A.CCT...:R.-\CY LIMIT PRECISION RANGE 

" !I ! '! 

I 
Water 200.7 0.001 mg/1 

73-\2.3 0-7.1 

Solid 6010 0.10 ug/g 

Water :!39.2 0.001 mg/1 

57-l~l 0-19.8 

Solid 7421 0.10 ug/g 

Water :!~S.l 0.~ mg/1 I 
I U-133 0-16 

Solid i~il 0.0-1 ug;g I 

I 
Water ~00.7 0.001 mg;l I 

I 15·125 0-15 

Solid 6010 0.10 ug/g I 
! 

I 
'.Vater 200.7 0:01~ :ng/1 

61-!:1.3 0-5.3 

Solid 6010 1.00 ug;g I 
'.Vater 270 . .:! 0.01 mg/1 I I 

10-!10 \)..1i 

I Solid i'i'~O 1.00 ug/g 

' I Water :oo.7 0.01 mg/1 I I I 
I 75-125 I •)-2.5 

i Solid 6010 1.00 ug/g I I 
Water 279.2 0.01 mg/1 I 

1~-. "( . ·- 0-15 

Solid 'i841 1.00 ug/g 

Water 200.7 O.Dl :ng/1 I 
75- i:..5 0-2.5 

Solid 6010 1.00 ug/g 

Water 200.7 0.01 :ng/1 

92-:07 ~.1 

Solid 6010 1.00 ugjg 

I I I Water . 0.5 pCi/1 

I 56-105 

I 
0-3.0 

Solid . 0.05 pCi/g I 
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TABLE 8.1 Data Quality Objectives For Soil And Groundwater Samples (cont.) 

~!ETI-100 ~H:'.1MUM 

,I ~"ALTIE II MATm II 
I 

REPO RTI:--:G LI~!IT 

it 

i 

!I 

il 

11 
I 
I 
I 

I 
:I 
II I. 

II 
II 

I 

I 

I 
I 

Gross Alpha Water 900.0 

Solid 9310 

Gross Beta Water 900.0 

Solid 9310 

Tritium Water (1) 

Solid (1) 

Volatile Organic Water 624 

Solid 82-lO 

B:-.:A Organ1c Water 625 

Solid 8270 

Pest/PCBs Water 608 

Solid 8080 

Petroleum Water GCj~.!S 

1. Hydrocaroon 

Solid GC/MS 

Chlordane Water 608 

Solid 608 

Formaldehyde Water HEA.D SPACE GC/;\1S 

Solid HEA.D SPACE GC/MS 

:.iotes: 

(1) !Udiochemistry Procedures for Environmental Samples. EPA. 

(2) Endnn 

(3) Lindane 

( 4) Methoxychlor 

~.0 pCi/1 

0.3 pCi(g 

3.0 pCi/1 

0.1 pCi/g 

50J pCi/1 

O.C'5 ;;Ci/g 

See .\1ethod 

See :-o!ethod 

See :-.lethod 

See :-.lethod 

See :-.te:hod 

See >.lethod 

10 ugjl 

333 ug.fkg 

O.QJ-l ug/1 

0.47 ugjkg 

5.0'/c 

!2.5% 

ACCEPTABLE ACCEPTABLE 
ACCCRACY LIMIT PRECISION RANGE 

I 
93-103 0..5.0 

93-103 

0..5.0 

'76-114 0-8.0 

See :-.!ethod See Method 

I 

See :-.tethod See :Y!ethod 

I 
24-93 (:!) 0..29 (2) 

S0-105 (3) 1)..13 (3) 

:;.._"L52 (-l) 1)..32 ( 4) 

In i:k:e:opment In Development 
I 

I 
In Development In Development 

21-53 l)..-l3 

In Development In De\'elopment 
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ATTACHIVIENT 1: ENVIRONMENTAL MANAGEMENT POLICY 

The Environmental Protection Program at LEHR reflects DOE and the Environmental Services 
Operations' (ESO) policy and practice to conduct LEHR ER operations in a safe and 
environmentally sound manner. 

The environmental protection program. is developed to ensure that: 

1) ER project activities are conducted in a safe and environmentally sound manner. 

2) The ER project complies with applicable Federal, state and local regulations, and 

3) The ER project staff are proactive in preventing environmental problems. 

4) Generation of waste is minimized. 

In addition, this program ensures that ER operations are proactive in preventing environmental 
problems. This policy is achieved through awareness, education, and commitment on the part 
of all ER project staff. 
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VERIFICATION DOCUMENTS 



Dr. Salem Attiga 

Department of Energy 
San Francisco Operations Office 

1 301 Clay Street 

Oakland, California 94612·5208 

SEr 2 8 1993 

Laboratory for Energy-Related 
Health Research 

University of California 
Old Davis Road 
Davis, California 95616-8615 

Subject: Approval of the 1992 Site Environmental Report for 
the Laboratory for Energy-Related Health Research 

Dear Dr. Attiga: 

This is to notify you that the 1992 Site Environmental Report 
(SER) for the Laboratory for Energy-Related Health Research 
(LEHR) is approved for public release. This approval is 
based on EH-22 guidance for the preparation and approval of 
1992 SERs which delegated approval authority from EH-1 to the 
Heads of Field Elements beginning this year. My approval for 
release is based on DOE-SF review of the SER and LEHR's 
certification of the validity and accuracy of the monitoring 
data in the report. 

Please provide the Environment and Safety Support Division 
(ESS) ten copies of the final report. Should your staff have 
any questions, please have them contact Steve Black of ESS at 
(510) 637-1595. 

Sincerely, 

-ri( /,/ / 
/j /!ttf(lj/{{r(L 

ierrJi. Vaeth 
Acting Manager 



Certification of Accuracy for: 

Annual Site Environmental Report of LEHR, 1992 

I certify that the information submitted herein is true, accurate, and 
complete, based on my familiarity with the information and my inquiry 
of those individuals immediately responsible for obtaining the 
information. 

signature:_()k-==U::.;:_;;_~:--'3'---='\J\J-=-0d-~ __ · __ Date: G.u.o I a, \qq~ 
Dawn Mitchell (f . 
LEHR Project 
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