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ABSTRACT

This report describes the calendar year 1997 environmental surveillance and
compliance monitoring activities of the Lockheed Martin Idaho Tdmologies

CompanyEnvironmentalMonitoringProgramperformed at the Idaho National
Engineering and Environmental Laboratory. This report includes results of
sampling performed by the Radiological Environmental Surveillance, Site
Environmental Surveillance, Drinking Water, Effluent Monitoring, Storm Water
Monitoring, Groundwater Monitoring, and Special Request Monitoring Programs
and compares 1997 data with progra.m-speciilc regulatory guidelines and past
data to evaluate trends. The primary purposes of the surveillance and monitoring
activities are to evaluate environmental conditions, to provide and interpret daa
to veri& compliance with applicable regulations or standards, and to ensure
protection of human health and the environment.

Surveillance of environmental media did not identify any previously unknown
environmental problems or trends indicating a loss of control or unplanned
releases from faciWy operations. Whh the exception of one nitrogen sample in a
disposal pond effluent stream and iron and total coliform bacteria in groundwater
downgradient from one disposal pon~ compliance with permits and applicable
regulations was achieved. Data collected by the Environmental Monitoring
Program demonstrate that public health and the environment were protected.
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SUMMARY

The Environmental Monitoring Program monitors environmental media and
facility effluents to assess the effects of Idaho National Engineering and
Environmental Laboratory operations on the environment, to protect public
healm and to demonstrate compliance with federal, state, and local regulations.
Monitoring data are compared to regulatory criteria to show compliance with
regulations and permits and to voluntary protection criteria to assess potential
environmental impacts and to ensure protection of public health. Monitoring
results from the current year are compared to past monitoring results to identify
trends or changes that may indicate 10ss of control, unplanned releases, or
ineffectiveness of pollution prevention programs.

Environmental surveillance programs monitor ambient air, direct radiation,
soils, bioa and surface water. Surveillance of environmental media during 1997
did not identify any trends in data that indicated a loss of control or unplanned
releases horn facilhy operations.

Ambient air quality was monitored for radionuclides, particulate matter,
nitrogen oxides, and sulfur dioxide. Man-made, gamma-emitting radionuclides
that could be attributed to facility operations were not detected in air samples at
any facility. Gross alpha and gross beta radiation are routinely detected by air
monitors from natural background radionuclides. Results for 1997 were
consistent with historical data. The only indication of contamination by specific
alpha-emitting radionuclides was one detection of americium-241 at the
Radioactive Waste Management Complex where surface soil contamination from
the 1960s can be suspended in air. Strontium-90 was detected in air samples at
extremely low levels in all four quarters at the Radioactive Waste Management
Complex. Concentrations in 1997 were consistent with previous years, indicating
no change in conditions.

The New Waste Calcining Facility at the Idaho Chemical Processing Plant was
operational for three quarters during 1997. Atmospheric levels of nitrogen oxides
were consistent with those in previous years when the calciner was operating.
Nitrogen oxides and sulfur dioxide levels were well below EPA-established
ambient air quality standards throughout the year.

Surface water samples collected at the Waste Experimental Reduction Facilhy
showed occasional levels of the gamma-emitting radionuclide cesium-137 at
concentrations that are comparable to background levels. Also, one detection of

cobalt-60was noted and originated from an area of known, low-level soil
contamination. Levels and frequency of detection were consistent with data fi-om
previous years, and no evidence of change or trend was detected.

Surface water runoff samples collected at the Radioactive Waste Management
Complex showed occasional low levels of the gamma-emitting radionuclide
cesium- 137. Concentrations were consistent with data horn previous years,
indicating no changes or trends. No alpha-or beta-emitting radionuclides were
detected in nmoff in 1997.
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Direct radiation exposure was generally consistent with historical data. A
number of changes in direct radiation measurements at facilh.ies were noted, but
those could be related to changes in facility operations. Radioactive waste stored
at the Transuranic Storage Area was moved to new storage buildings, and
increases in direct radiation were consistent with the increased level of activity
and new storage location. Changes in direct radiation levels at the Waste
Experiment Reduction Facility were related to waste storage locations. No new
areas of surface soil contamination were identiikd during direct radiation
surveys, and soil activities were lower than historical values at the same
locations.

Environmental compliance programs monitored drinking water, storm water

runoff, liquid effluents, and groundwaterto show compliance with federal, state,
and City of Idaho Falls regulations and permits. There were a few instances,
discussed below, where permit criteria were exceeded. Corrective action has been
taken or is planned to address those situations.

In the past, coliform bacteria have been detected in drinking water systems at
INEEL facilities as a result of old, deteriorating pipes, stagnant water from
buildings and storage tanks where water is seldom us~ and biofflm. Water
treatment systems for bacteria have been installed at all affected INEEL facilhies,
and there were no detections of coliform bacteria in INEEL drinking water
systems during 1997. There are three locations at the INEEL where ground water
contains contaminants at or near the drinking water standards. Treatment systems
have been installed where necessary and water supplied through drinking water
distribution systems meets the drinking water standards.

Liquid effluents from two INEEL Idaho Falls facilities were monitored for
compliance with Chy of Idaho Falls wastewater acceptance permits. All
discharges to the sewer system met the discharge limits in the city permits.

Liquid effluent for four INEEL Site facilities and groundwater at two facilities
were monitored for compliance with State of Idaho Wastewater Land Application
Permits. Liquid effluents at six additional facilities were monitored for
characterization and surveillance purposes. AU effluent samples at the Central
Facilities Area Sewage Treatment Plant were in compliance with permit
requirements.

Two facilities at the Idaho Chemical Processing Plant are monitored under
Wastewater Land Application Permits: the Sewage Treatment Facility and the
Percolation Ponds. Concentrations of total suspended solids at the sewage
treatment plant were in compliance with the permit. Total nitrogen concentrations
exceeded the limit of 20 mg/L in one monthly sample. Cold temperatures reduce
the effectiveness of the sewage lagoons to remove nitrogew therefore, alternative
operational procedures and treatment methods are being investigated.
Concentrations of total nitrogen in perched water approximated effluent levels
indicating little treatment in the unsaturated zone. Groundwater at the compliance
well met the permit criteria. Groundwater sampling downgradient from the
Percolation Ponds indicated high levels of sodiunL chloride, and total dissolved
solids. These levels are consistent with elevated levels of water treatment
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chemicals being discharged to the Percolation Ponds. Permit limits were not
exceeded in the groundwater.

Effluent to the Test Area North Disposal Pond was monitored in compliance
with the Wastewater Land Application Permit. All effluent data were within the
limits of the permit. A few parameters exceeded the permit limits in groundwater
at the compliance well. These included iron and total coliforrn bacteria. Elevated
levels of chloride and zinc that approached secondary drinking water standards

were detected in one down-gradientwell. Groundwaternear the DisposalPond
was contaminated by previous waste management practices. Prior to 1972,
process and sewage wastes were tijected into the aquifer. Therefore, it is dil%cult
to identify the pond as the source of groundwater contamination. Groundwater
investigations being conducted at Test Area North will better define the sources
of contamination in this area.

There was one instance of discharge of storm water runoff from a
permit-required monitoirng location to theBig Lost River System during 1997. A
sample was collected in compliance with the General Permit for Storm Water
Discharge Associated with Industrial Activities. Additional storm water
monitoring data were collected for surveillance purposes, and were compared to
DOE Order derived concentration guides and EPA Benchnmk concentrations as
voluntary protection criteria. A number of samples contained zinc and total
suspended solids above the voluntary standards. Zinc may be contributed by
galvanized metals in drainage culverts and building materials. Elevated levels of
suspended solids at ICPP and RWMC may indicate additional erosion control is
necessary. Maintenance of the storm water drainage system is scheduled at ICPP
and revegetation and soil stabilization efforts are ongoing at RWMC. These
efforts will continue to be monitored and assessed for improvement.
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1997 LMITCO Environmental Monitoring Program
Report for the IdahoNationalEngineeringand

Environmental Laboratory

1. INTRODUCTION

This report summarizes the monitoring results and activities of the Lockheed Martin Idaho
Technologies Company (LMITCO) Environmental Monitoring Program at the Idaho National
Engineering and Environmental Laboratory (INEEL) for calendar year 1997. The purpose of the
Environmental Monitoring Program is to monitor effluents and environmental media to assess tbe impact
of INEEL operations on the environment and to protect public health.

1.1 History of the Monitoring Program

The INEEL is owned by the U.S. Department of Energy (DOE), and various management and
operating (M&O) contractors have operated at the Site over the years LMITCO is the current M&O
contractor. The DOE established the INEEL as the National Reactor Testing Station in 1949 to conduct
research and fiuther the development of peaceful uses of atomic energy. The name changed in 1974 to the
Idaho National Engineering Laboratory to include a broader scope of engineering support activities for
DOE. In response to the increased role the laborato~ currently plays in the environmental cleanup of the
DOE complex and technology developmen~ the name was changed in 1997 to the INEEL.

Early monitoring activities focused on pathways along which radioactive contaminants from Site

operations could be released and where exposure to the general public in southeast Idaho could occur.1
The United States Geological Survey (USGS) has been involved in environmental surveillance at the
INEEL from the beginniig by monitoring groundwater quality in the Snake River Plain Aquifer (SRPA).
Because the INEEL was heavily involved in testing nuclear facilities, radionuclides were the major
contaminants of concern. Facility operators conducted limited sampling of liquid effluents to develop
waste inventory information. As the INEEL environmental monitoring program developed from 1950 to
1993, the M&O contractors conducted monitoring related to facility operations, and the DOE
Radiological and Environmental Sciences Laboratory (RESL), or other government agencies, such as the
USGS, conducted on-Site and off-Site environmental surveillance.

Ambient air surveillance at the Radioactive Waste Management Complex (RWMC) began in 1972,
and surface water monitoring began in 1973.1 These early activities were designed primarily to meet
operational monitoring objectives (e.g., worker safety and contamination control) rather than
environmental surveillance objectives, and monitors were located in predominant release paths from
disposal activities.

In 1984, an agreement between DOE and the U.S. Environmental Protection Agency (EPA) mandated
the establishment of nonradiological environmental monitoring at DOE facilities to ensure compliance
with applicable federal, state, and local regulations and to ensure the protection of human health and the
environment. The INEEL M&O con@actor instituted monitoring of contaminants in nonradiological
liquid effluents in 1986.

In response to a U.S. Department of Energy Idaho Operations Office (DOE-ID) request in 1988, a

centralized drinking water program was established. Prior to this, facilities were monitored separately. In
September 1992, DOE submitted a Notice of Intent to the EPA to obtain coverage of the INEEL for the
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“National Pollutant Discharge Elimination System (NPDES) General Permit for Storm Water Associated
with Industrial Activity’~ for storm water discharges. A storm water monitoring plan was implemented in
1993 in compliance with the conditions of the permit. In three areas of the INEEL, storm water runoff in
excess of amounts that can be stored in retention basins is discharged to deep injection wells to prevent
flooding. In 1997, monitoring of storm water that enters deep injection wells for compliance with State of
Idaho Injection Well Permits was transfemed from the USGS to LMITCO. The groundwater has been
monitored since 1950, and in 1993, DOE-ID formalized an INEEL Groundwater Monitoring Program.

Radiological monitoring of selected effluent streams was added to the Liquid Effluent Monitoring
Program in 1992. In 1994, the INEEL obtained its fnst Wastewater Land Application Permit (WLAP)
from the State of Idaho. Additional permit applications have been submitted to cover liquid waste
disposal to infiltration ponds and other surface disposal sites. These permits require liquid effluent and
groundwater monitoring at the ponds. Monitoring for compliance with permit conditions has been added
to the Liquid Effluent Monitoring Program and the Groundwater Monitoring Program.

In the fall of 1993, the on-Site portion of the INEEL Environmental Surveillance Program (ESP) was
transferred from DOE to.the INEEL M&O contractor. The off-Site environmental surveillance activities
were transferred from DOE-ID to the Environmental Science and Research Foundation (ESRF).

1.2 Scope

The Environmental Monitotig Program is responsible for conducting environmental surveillance,
compliance monitoring, and special request sampling at the INEEL to comply with DOE orders and
federal and state regulations and permits. Figure 1-1 illustrates the scope of the media sampled by the
LMITCO Environmental Monitoring Program. Program responsibilities include programmatically
supported environmental surveillance of ambient air, direct radiation, surface water, and biota at waste
management facilities (WMl?) and outside of facility fences. Compliance monitoring is conducted for
drinking water, storm water, groundwater, and liquid effluents at LMITCO facilities. Special request
sampling in support of waste stream characterization is performed to ensure proper disposal of wastes and
to support other programs, as necessary.

Two facilities report to organizations outside the DOE-ID project ofilce and have separate
environmental monitoring programs. These facilities are Argonne National Laboratory-West (ANL-W),
which reports to the DOE Chicago Operations Office, and the Naval Reactors Facility (NRF), which
reports to the DOE Pittsburgh Naval Reactors OffIce. The LMITCO Environmental Monitoring Program
conducts Site-wide environmental surveillance activities at ANL-W and N’RF,but does not conduct any
facility or compliance monitoring at these locations. Off-Site environmental surveillance activities are
conducted by the ESRF.

DOE Order 5400.1 requires that each DOE facility prepare an annual site environmental report to
communicate environmental monitoring results to the public. Preparation and publication of this report

for the INEEL is accomplished by the ESRF. Data from the RESP, SESP, DWP, Liquid Effluent

Monitoring Pro- and the Storm Water Monitoring Program are provided to the ESRF for inclusion in
the Idaho National Engineering and Environmental Z.uboratory Site Environmental Report3 for the
current year. The ESRF combined on-Site monitoring and surveillance data with off-Site surveillance data
to determine to total cumulative impact of INEEL activities on the public and local environment.
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1.3 Program Organization

DOE Order 5400.1, “General Environmental Protection ProgranL”g divides environmental monitoring
into two activities: environmental surveillance and effluent monitoring. Environmental surveillance
provides monitoring of pathways in the environment along which contaminants could move or
accumulate. Effiuent monitoring provides monitoring of release points at facilities and the wastes that
facilities generate. DOE further defines these two activities as the following:

Environmental w-veilkznce involves the collection and analysis of samples or direct measurements
of air, water, soil, foodstuff, biota, and other media from DOE sites and their environments for the
purpose of determining compliance with applicable standards and permit requirements, assessing
radiation exposures of members of the public and assessing the affects, if any, on the local
environment.

Efluent monitoring involves the collection and analysis of samples or measurements of liquid and
gaseous effluents for the purpose of characterizing and quantifying contaminants, assessing radiation
exposures to members of the public, providing a means to control effluent at or near the point of
discharge, and demonstrating compliance with applicable standards and permit requirements.

1.3.1 Environmental Surveillance

The ESP consists of the Radiological Environmental Surveillance Program (RESP) and the Site
Environmental Surveillance Program (SESP). The RESP monitors soils, ambient air, direct radiation,
biow and surface water for impacts from waste management facility operations. The SESP monitors
ambient air, soils, and direct radiation outside facility boundaries, but within the borders of the INEEL.

1.3.2 Compliance Monitoring

Compliance monitoring activities include effluent monitoring and other environmental programs:
Drinking Water, Liquid Effluent Monitotig, Storm Water Monitoring, and Groundwater Monitoring
Programs.

The definition of a public water system is a system that provides piped water for human consumption,
if such system has at least 15 service comections or regularly serves an average of at least 25 individuals
daily for at least 60 days out of the year. Since the water systems at the INEEL are classifkd as public
water systems, the Drinking Water Program (DWP) monitors potable water supplied to INEEL facilities
to ensure compliance with the Safe Drinking Water Act (SDWA)?

The Liquid Effluent Monitoring Program monitom process wastewaters and sanitary sewage
discharged horn INEEL facilities. At the INEEL, most of these liquid effluents are discharged to
infiltration ponds that have been or will be permitted by the State of Idaho under the wastewater land
application permitting process. LMITCO has also obtained permits from the City of Idaho Falls to
discharge from INEEL Idaho Falls facilities to the City sewer system. Monitoring requirements are
specifkxl in the permits. The Liquid Effluent Monitoring Program also monitors for other parameters to
ensure that discharges to infiltration ponds do not exceed hazardous waste limits or adversely impact the
environment.

The Storm Water Monitoring Program monitors runoff from industrial facilities at the INEEL. The
program operates in compliance with the NPDES General Permit for Industrial Activities.z For
compliance with State of Idaho Injection Well Permits, the Storm Water Monitoring Program also
monitors storm water that enters deep injection wells when retention basins fill up.
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The Groundwater Monitoring Program monitors groundwater in perched water zones and in the
Snake River Plain Aquifer. Some monitoring is required by WLAPS to demonstrate that wastewater
d~posal does not degrade groundwater quality. The USGS conducts monitoring as a surveillance activity
to look for trends in groundwater quality that could indicate releases to the groundwater from facilities.

Individual facilities are responsible for monitoring stacks and other emissions to the atmosphere. This
information can be found in the INEEL National Emissions Standard for Hazardous Air Pollutants
(NESHAP) Annual Repor@and the Air Emissions Inventory Repofi7

1.3.3 Special Request Monitoring Program

The Special Request Monitoring Program (SRMP) provides on-call support to facilities and
programs, including characterizing unknown materials and supporting waste disposal decisions.

1.4 Program Objectives

DOE Order 5400.1 is the primary DOE order governing environmentalmonitoring activities.Two
other DOE orders are directly applicable to the program. DOE Order 5400.5, “Radiation Protection of the
Public aud the Environment’% specifically addresses monitoring for radionuclides, and DOE Order
5820.2A, “Radioactive Waste Managemen6’g describes monitoring activities to be conducted at waste
management facilhies. The objectives in DOE Orders 5400.5 and 5820.2A are subsets of the overall
objectives in DOE Order 5400.1. DOE orders provide the objectives of environmental monitoring, but do
not provide the details on how objectives are to be me~ Additional guidance is provided in the
Environmental Regulatory Guidefor Radiological Efluent Moniton”ngand Environmenkd Surveilhmce.10
This section presents and describes how the Environmental Monitoring Program meets the DOE order
objectives.

1.4.1 Environmental Monitoring Objectives

Environmental monitoring is conducted to satisfy the following program objectives

●

●

●

●

●

●

Ver@ and support compliance with applicable federal, state, and local environmental laws,
regulations, orders, and permits

Establish baselines and characterize trends in the physical, chemical, and biological condition of
effluent and environmental media

Identify potential environmental problems and evaluate the need for remedial actions or

mitigative measures

Detecq characterize, and report unplanned releases

Evaluate the effectiveness of effluent treatment and control and pollution abatement programs

Determine compliance with commitments made in environmental impact statements,
environmental assessments, safety analysis repoxls, or other official DOE documents.
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1.4.2 Approach to Meeting Objectives

DOE orders provide objectives for environmental monitoring programs and some guidance on
implementation. The general approaches to meeting the DOE order objectives areas follows:

●

●

●

●

●

●

●

●

Review proposed and implemented rules and regulations to determine requirements

Develop a baseline for effluents and environmental media from historical monitoring data

Compare monitoring data from effluents and environmental midia to historical data to monitor

trends and changes that may indicate loss of process control, unplanned releases, or loss of
effectiveness of pollution abatement programs

Obtain required permits for effluents

Monitor according to effluent permit requirements in terms of parameters, frequency, and
methods

Develop voluntary release criteria or alert levels, where permit criteria are not provided, to
define levels of compounds that can be released to the environment or be present in
environmental media without creating environmental problems or incurring future remdlation
liability

Compare current monitoring data to release criteria in permits and to other criteria that have
been adopted by the program

Identify concerns to facility operations and support operations managers to resolve issues.
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2. QUALITY ASSURANCE/QUALITY CONTROL

The Quality Assurance (QA) Program ensures that the sampling methods produce representative
samples of the media being monitored, confirms that laboratory analyses are reliable, and verifks that the
quality of reported results is suitable to support decisions based on the environmental monitoring data.
Quality control (QC) samples are used to measure and document the uncertainty in analytical data.

2.1 Quality Assurance Program

A written QA Program is prepared for all of the Environmental Monitoring programs. Generating
quality data begins with preparing written program plans to document responsibfities and requirements
for collecting, analyzing, and processing samples. Program design criteri~ decision criteri~ and
implementing procedures are documented in program plans and procedural manuals.

Qualifications for monitoring personnel are documented in the program plans. Sampling personnel
are trained on the plans and in the field to ensure that field team members know and follow standard
procedures for data collection. The quality program includes processes by which the data and the program
are monitored for performance. When deviations from acceptable performance are noted, corrective
action is takeu appropriate corrective actions are included in the written program plans. Corrective
actions include identifjiig the cause of the problem and the steps needed to prevent recurrence. Careful
documentation is prepared for all samples collected by the program. Bound field logbooks are used to
record activities during sample collection. Chain of custody forms are used to document the control of the
samples from tbe time of collection until the laboratory has completed the analyses. Laboratory analytical
results are reviewed and marked with flags to indicate the qualhy of data. Data qualifier flags indicate the
usability of the analytical data. The historical record of documentation for monitoring samples is
maintained in Environmental Monitoring Program fdes as records.

Written procedures are prepared, review~ and used to collect and analyze data. Sampling procedures
are prepared following accepted methods published by El?Aand DOE. For radionuclides, guidance
presented in the Environmental Regulato~ Guide for Radiological Efluent Monitoring and
Environmental SurveiUznce10has been implemented, when applicable. Procedures are reviews and once
approved, are controlled to ensure that any revisions go through the same review and approval process as
the original. During the laboratory procurement process, laboratory analytical procedures are reviewed
and compared with the requirements of the EPA, State of Idaho, or DOE to ensure that analytical results
will conform to regulatory requirements and standards of good practice.

To meet the objectives discussed in Section 1.4, monitoring programs are developed to collect data
from effluents and environmental media that support decisions. Monitoring program design starts with the
decisions to be made with the da~ and then determines the location and frequency of sampling to obtain
the data to support decisions. Monitoring program designs are also documented in internal written
program plans and procedures.

Sampling supplies and laboratory services for analyses obtained from suppliers are procured only
after vendor requirements have been carefully developed, and vendors are screened to ensure that
supplied materkds and services meet program requirements. Laboratories are audited by a team of
experienced professionals and quality engineers to ensure that the laboratory has a QA program sufficient
to provide analytical data suitable to support the program. Materials purchased by the program are
inspected on receipt to ensure that procurement requirements have been met.

Analytical data obtained by the monitoring programs are validated upon receipt from the laboratory.
Data validation ensures that method-specified QA steps were followed and that QA criteria were met.
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Data are marked with qualifier flags based on this validation, and users can readily determine the usability
of the data from the qualifier flags. Auditable records of analyses results or reports are maintained in
accordance with the requirements of DOE 5700.6C, “Quality Assurance.”11

The monitoring programs are periodically assessed for performance by LMITCO management and by
external organizations. Environmental Monitoring staff perform management self-assessments to evaluate
the programs for conformance to requirements. A self-assessment generally consists of an internal review
of the sampling, shipping, and decontaminating procedures used. An assessor accompanies the sampling
team to the field and observes collecting, preserving, and shipping samples, and decontaminating
equipment. Any deviation horn the technical procedure requirements is noted and corrected, and
suggestions for process improvements are made and implemented.

Periodic external reviews are performed to determine if the program is acquiring data of suitable
quality. QA audits are performed occasionally to determine if the program is following the documented
program. There are also periodic tectilcal reviews to assess the tectilcal basis of the program. These
reviews are much more intensive and review the design basis of the progr~ the adequacy of procedures,
and other technical elements.

2.2 Quality Control Program

The QC Program consists of submitting samples to the laboratory to measure the amount of
uncertainty in analytical data. R&ults of QC samples are reviewed as part of the program self-assessment
to determine if the monitoring data are m&ling program goals for uncertainty. The appropriateness of
different types of QC samples to different media and the acceptable tolerance levels varies depending on
the media and program. Speciiic QC samples, frequency, and tolerance levels are documented in .
prograrn-speciiic plans.

Blank samples of the media to be analyzed are submitted to the laboratory to determine the potential
for bias in analytical results. Examples of this are deionized water submitted for water samples,
unexposed dosimeters submitted for direct radiation, and unused filters submitted for air samples. The
blanks are used to determine if any sample contamination is introduced during field handling, shipping,
and preparing samples or another sample handling process. Contamination can give a positive bias to the
sample results.

Field duplicate or replicate samples are collected to determine accuracy of monitoring data. Duplicate
samples are collected by collocating samplers or splitting sample media into two containers. Replicate
samples are analyzed for the same set of elements or compounds. The relative percent difference is
calculated for each element or compound and compared to tolerance criteria established in each program
plan. Exceeding tolerance criteria can indicate that an unacceptable level of uncertainty is introduced by
sample collection, processing, or analysis.

Known standards are submitted blind to the laboratory to measure bias and accuracy of laboratory
analysis. Standards are purchased from commercial suppliers, prepared in INEEL laboratories, or
obtained from national laboratory comparison programs. LMITCO laboratories participate in the DOE
Environmental Measurements Laboratory QA Program, the EPA Environmental Measurements Systems
Laboratory QA Program, and several INEEL customer QA programs. Routine sample numbers, labels,
and containers are used for the known standards; so, there is no indication to the laboratory that the
sample is a QC sample. The percent recovery is calculated for each parameter and compared to
media-specific tolerance criteria given in program plans.
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Samples for analysis of volatile organic compounds (VOCS) can become cross-contaminated during
shipping and handling. Trip blanks are included with shipments of samples for volatile organic analysis to
provide an indication of cross-contamination. The trip blank consists of a sample of deionized water that
is shipped, processed, and analyzed with the monitoring samples. The frequency of use of trip blanks is
documented in individual program plans and sampling procedures.
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3. SITE OVERVIEW

The INEEL is located in southeastern Idaho, roughly equidistant from Salt Lake Ci~, Utah (368 km,
228 rni); Butte, Montana (380 km, 236 rni); and Boise, Idaho (366 law 228 mi). Fourteen Idaho counties
are located in part or entirely within 80 km (50 rni) of the INEEL (Figure 3-l). The INEEL includes
portions of five counties (lXngham, Bonneville, Butte, Clark and Jefferson).

3.1 Demographics

The largest population centers near the INEEL are to the southeast and east along the Snake River and
Interstate 15. The largest communities in closest proximity to the INEEL boundaries include Idaho Falls
(43,929), which is about 35 km (22 mi) east of the nearest Site bOUII@, Blackfoot (9,646), about 37 km
(23 xni) southeast of the nearest Site boun~, Pocatello (46,080), about 60 km (37 mi) south-southeast
of the nearest Site boundary and Arco (1,016), about 11 km (7 rni) west of the nearest Site boundary.
Atomic City (25), which is within about 0.8 km (0.5 rni) of the southern boundary of the INEEL, is the
closest town.12

3.2 Regional Physical Setting

3.2.1 Physiography

The INEEL is located in the north-central part of the Eastern Snake River Plain (ESRP). The ESRP is
the eastern segment of the Snake River Plain and extends from the Hagerrnan-Twin Falls area northeast
toward the Yellowstone Plateau. The ESRP is bounded on the northwest and southeast by the north-to
northwest-trending, fault-block mountains of the Basin and Range physiographic province. The southern
extremities of the Lost River, Leti and the Bitterroot Ranges extend to the western and northwestern
borders of the INEEL. At the base of the mountain ranges, the average elevation is about 1,524 m
(5,000 ft) above mean sea level. Individual mountains immediately adjacent to the plain rise to elevations
of 3,300 m (10,830 ft) above mean sea level.

The surface of the ESRP is rolling-to-broken and is underlaid by basalt with a thin, discontinuous
covering of surllcial sediment. Hundreds of extinct volcanic craters and cones are scattered across the
surface of the plain. Craters of the Moon National Monumen4 Big Southern Butte, Twin Buttes, and
many small volcanic cones are aligned generally along abroad volcanic ridge trending northeastward
from Craters of the Moon toward the Mud Lake basin. Between this ridge and the northern edge of the
plain lies a lower area from which no exterior drainage exists. The INEEL occupies a substantial part of
this closed topographic basin.

The INEEL measures approximately 63 km (39 mi) long in a north-south direction and 58 km (36 rni)
wide at its widest poin~ The INEEL is approximately 2,307 km2 (890 mi2). The topography of the
INEEL, like that of the entire Snake River Plain, is rolling-to-broken. The lowest area on the INEEL is
the Big Lost River Sinks at an elevation of 1,455 m (4,774 ft) above mean sea level. The highest
elevations me the East Butte, 2,003 m (6,572 ft) above mean sea level, and Middle Butte, 1,948 m
(6,391 ft) above mean sea level.
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3.2.2 Climatology

Physiography is important to the climatology of the INEEL. The mountains lying west and north of
the INEEL deflect moisture-laden air masses upward creating an arid to semi-arid climate on the
downwind side of the mountains. The climate is characteristically wam and dry in the summer and cold
in the winter. The relatively dry air and infkquent low clouds permit intense solar heating of the surface
during the day and rapid cooling at night. Meteorological data have been collected at over 45 locations on
and near the INEEL since 1949. Thirty stations are currently operating. The following climatological data
came from a National Oceanic and Atmospheric Administration report.13

The average annual precipitation at the Central Facilities Area (CFA) and Test Area North (TAN) is
22.12 cm (8.71 in.) and 19.94 cm (7.85 in.), respectively. Thunderstorms cause a pronounced
precipitation peak in May and June at both CFA and TN, with an average of 3.1 cm (1.2 in.) at CFA and
3.3 cm (1.3 in.) at TAN for each of these months. The annual average snowfall recorded at CFA is
70.1 cm (27.6 in.), and the water content of melted snow contributes between one-quarter and one-third of
the annual precipitation. In 1997, precipitation at CFA was 21.7 cm (8.53 in.) with 43 cm (17 in.) of
snowfti, 5 cm (2 in.) of the precipitation was from snowfall.

Average daily air temperatures during 1997 at the INEEL (CFA) ranged from a low of -17°C (1.5°F)
on December 12 to a high of 23°C (73”F) on July 15. The long-term (1950-1988) average daily air
temperature at CFA ranges from -12°C (10”F) during early-January to 21“C (70°F) during the latter half
of July. The average annual temperature at the Site exhibits a gradual seven-month increase beginning
with tie fmt week in January and continuing through the third week in July. The temperature then
decreases over the course of five months until the minimum average temperature is again reached in
January. A winter thaw has occurred in a number of years in late January. This thaw often has been
followed by more cold weather until the spring thaw.

Wmd speed and direction (always recorded as the direction from which the wind is blowing) have
been continuously monitored at many stations on and surrounding the INEEL since 1950. The orientation
of the bordering mountain ranges and the general northeast trend of the ESRP exert a strong influence on
wind direction. Eastern Idaho lies in a region of prevailing westerly winds. Channeling of these winds
within the ESRP usually produces a west-southwest or southwest wind at most locations on the INEEL.
The highest and lowest average wind speeds at CFA occur in April [15.0 krn/hr (9.3 mph)] and December
[8.2 Ian/hr (5.1 mph)], respectively.

Local topographic features at TAN result in a greater diversi~ of wind directions than elsewhere on
the INEEL. At the mouth of Birch CreelGthe northwest to southeast orientation of the Birch Creek valley
occasionally channek strong north-northwest winds into the TN area. At T~, average wind speeds are
highest in April [15.3 kndhr (9.5 mph)] and lowest in December [7.4 lmdhr (4.6 mph)]. Several wind
directions are associated with the highest hourly wind speeds. LAe the rest of the INEEL, TAN usually

experiences the highest hourly wind speeds in association with west-southwest or southwesterly winds.
However, strong winds also blow from the northwest and north-northwest.

3.3 Geology

The INEEL is located on the ESRP, a broad northeast trending structural depression that has been
fdled with silicic and basaltic volcanic rocks and interlayered sedimentary materials. Basalt vents of the
ESRP form linear arrays of fissure flows, small shields, cones, pit craters, and open cracks. These features
define volcanic rift zones where eruptive activity has been concentrated.14 Individual basalt flows
typically range from 3-75 m (10-250 ft) in thickness.ls~lb Sedimentary interbeds represent quiescent
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periods between volcanic episodes when the surface was covered by accumulations of windblown,
alluvial, and lake bed sediments. The cumulative thickness of basalt lava flows and interflow sediments
beneath the INEEL may vary from as little as 120 m (400 fl) to 760 m (2,500 ft) or more.17

3.4 Hydrology

3.4.1 Surface Water Hydrology

Three surface drainages terminate within the INEEL. The Big Lost River, Little Lost River, and Birch
Creek drain mountain watersheds located to the north and west of the Site (Figure 3-l). For more than
100 years, flows from the Little Lost River and Birch Creek have been diverted for irrigation. Birch Creek

terminates at a playa near the north end of the Site, and the Little Lost River terminates at a playa just
north of the central northwestern boundary of the INEEL.

The Big Lost River, the major surface water feature on the INEEL, drains more than 3,600 km2
(1,400 rni2) of mountainous area that includes parts of the Lost River and the Pioneer Ranges west of the
INEEL. The river flows onto the INEEL nem the southwestern comer, bends to the northeast, and flows
northeastward to the Big Lost River playas. 18During the 1997 water year (October 1996 through
September 1997), flow was recorded in the Big Lost River at the diversion dam near the RWMC in all
months except November and December. A total of 11,560 ha-m (93,707 acre-ft) of water reached the
diversion dam in the river. During peak river flows in May and June, 3,470 ha-m (28,133 acre-ft) of
water were diverted to the INEEL spreading areas. A total of 8,090 ha-m (65,574 acre-ft) of water flowed
past the diversion dam in the Big Lost River channel. Because of infiltration losses in the channel, flow
decreased downstream with 6,550 ha-m (53,707 acre-ft) reaching the Lincoln Boulevard bridge and
5,690 ha-m (46,143 acre-ft) reaching the Big Lost River sinks. This was the largest volume of annual
discharge in the river since 1986.

LocaI precipitation and surface runoff occasionally affect the INEEL. INEEL facilities, such as the
RWMC, experienced flooding caused by local basin runoff in 1962, 1969, and 1982.1 These events were
caused by rapid snow melt combined with heavy rains and were often compounded by frozen soil
conditions.

3.4.2 Groundwater Hydrology

The SRPA, a vast groundwater reservoir that may contain more than 1,200 km3 (1 billion acre-ft) of
water, lies under the ESRP.*9The flow of groundwater in the aquifer is chiefly to the south-southwest at
velocities that range from 1.5 to 6 m/day (5 to 20 ft/day).20 Basaltic lava flows and interbedded
sedimentary deposits are the main rock units that make up the aquifer. Water is contained in and moves
through intercrystalline and intergranualar pores, fractures, cavities, interstitial voids, intefflow zones, and
lava tubes. Openings in the rock units and their degree of interconnection complicate the movement of
groundwater in the aquifer.

Groundwater inflow to the aquifer at the INEEL consists mainly of underflow from the northeastern
part of the plain and from drainages on the west and north.20 Most of the groundwater is recharged in the
uplands to the northeas~ moves southwestward through the aquifer, and is discharged to springs along the
Snake River near Hagerman. Lesser amounts of water are derived from local precipitation on the plain.ls
Part of the precipitation evaporates, but part infiltrates into the ground surface and percolates downward
to the aquifer. At the INEEL, significant recharge is derived from the intermittent flows of the Big Lost
River.
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3.5 Facility Descriptions

There are nine primary facility areas at the INEEL (F@re 3-2) and a number of smaller facilities
around the Site. There are also administrative,scientiilc suppo~ and non-nuclearresearch laboratoriesin
Idaho Falls, Idaho. The LMITCO Environmental Monitoring Program conducts surveillance at all of the
nine Site facilities, at on-Site INEEL areas outside facility boundaries, and at Idalo Falls facilities. See
Appendix A for specitlc facility maps and monitoring locations.

3.5.1 Argonne National Laboratory-West

The ANL-W is operated by the University of Chicago and reports to the DOE Chicago Field Oflice.
ANL-W administratively controls an area of approximately 360 ha (890 acres) in the southeastern comer
of the INEEL, while the facilities themselves cover less than 24 ha (60 acres). The facility conducts
research and development for liquid metal fast breeder reactor technology, spent nucka.r fuel, and waste
treatment technologies.

Radioactive liquid wastes are evaporated and solidifkd in the Radioactive Liquid Waste Treatment
Facility. Process wastewater, which mainly consists of secondary loop reactor cooling water, is discharged
to an infiltration pond. Sanitary sewage is discharged to a lined evaporation pond. The Fuel Conditioning
Facility and the Hot Fuel Examination Facility are the two primary air emissions sources at ANL-W.

3.5.2 Auxiliary Reactor Area

The Auxiliary Reactor i%ea (ARA), formerly referred to as the Army Reactor Ar% is located in the

south-central portion of the INEEL. The ARA was built to develop a compact power reactor for use as a

power source at remote military bases. The ARA is made up of four facility arm ARA-I, -II, -III, and
-IV. In addition, the Stationay Low-Power Reactor No. 1 (SL-1) burial ground is located at AIL& The
burial ground contains debris produced by a nuclear excursion and steam explosion, at the SL-1 reactor
during maintenance operations on January 3,1961. The ARA facilities occupy less than 16 ha (40 acres).

Activities associated with the ARA program occurred tiom 1957 through 1965. Use of the ARA
facilities has been miniial since the Army Reactor Program was phased out in 1965, and essentially no
activities have been undertaken there since 1988. The ARA faci.Iities are currently being decontaminated
and d~mantled. The SL-1 burial ground was capped and fenced in 1996.

3.5.3 Central Facilities Area

The CFA is located in the south-central part of the INEEL. The facilities provide four major types of
functional space craft, office, services, and laborato~. Many Site-wide services are located at Cl?A
including environmental monitoring, instrument calibration, security, fire protection, medical,
communication systems, warehouses, cafeteri% vehicle and equipment pools, and the bus system. Other
services include providing clearance badges and visitor passes at the Main Gate and providing training for
security and law enforcement agencies at the Gun Range. The Van Buren Boulevard Monitoring Station
(VANB) is located 3.5 km (2.2 mi) west of CEA at the junction of Van Buren Boulevard and Highway
20/26.

The principal sources at CFA consist of solid waste landfiis, fleet maintenance, and sanitary sewage.
Process wastewaters from laboratories, medical facilities, and equipment repair shops are all routed to the

sanittuy sewage system. There are three inactive solid waste Iandills north of CFA that were closed and
capped in 1996 under the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA). There is also an active solid waste landfiil north of CFA that receives office and cafeteria
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waste. The CFA sewage treatment plant (STP) consists of three limedponds where biological treatment of
the wastewater takes place. The effluent is then sprinkler irrigated on the land surface.

3.5.4 Idaho Chemical Processing Plant

The Idaho ChemicalProcessingPlant (ICPP)is located on approximately81 ha (200 acres) in the

south-centralpart of the INEEL. ICPP houses reprocessingfacilities for govemment-owneddefense and
research of spent nuclear fuels. Since beginning operation in 1953, the facility has recovered more than
$1 billion worth of uranium-235. The reprocessing mission was discontinued in 1992. Facilities at ICPP
include spent fuel storage and reprocessing areas, high-level liquid waste storage tanks, a waste
solidiilcation faciMy and related waste storage bins, remote analytical laboratories, and a coal-fired steam
generating plant.

Facility operations involve storing and handling radioactive and hazardous materials including acids,
bases, and petroleum products. Gaseous radionuclides generated from waste calcining and radioactive
liquid waste evaporation are released to the atmosphere through the main stack. The main stack also
releases oxides of nitrogen from the waste calcining process. A second stack at ICPP is fed by the Coal
Fired Steam Generation Facility. Process wastewaters and sanitary sewage wastes are discharged to
percolation ponds.

In May 1998, ICPP was renamed the Idaho Nuclear Technology and Engineering Center (J.NTEC)to
reflect the change in the mission from reprocessing spent nuclear fuel to fuel storage and waste treatment.
Because the name change occurred after the 1997 calendar year and for consistency with previous
monitoring reports, the facility will be referred to as ICPP throughout this report.

3.5.5NavalReactorsFacility

The NRF is located in the central part of the INEEL and is operated by Westinghouse Electric
Company through the DOE Naval Reactors, Idaho Branch Office. The primary function is examination of
spent reactor flhelfrom Navy reactors at the Expended Core Facility. There are also a number of prototype
reactors at the facility that were used as training platforms for U.S. Navy personnel. The prototypes have
been permanently shutdown.

3.5.6 Power Burst Facility

The Power Burst Facility (PBF) is located in the south-central portion of the INEEL. The area was
initially used for testing reactor transient behavior and for safety studies on light-water moderated
enriched fuel systems. Five reactors were installed in four facilities at PBF. Four of the five reactors have
been removed and the fti, the PBF reactor, has been in standby mode since 1975. In 1984 and 1985,
three of the facilities were radiologically decommissioned and decontaminated and modifkd for new
missions. The facilities are now used by Waste Management Operations for waste tieatment and storage.

The Waste Experimental Reduction Facility (WElU?) is used to incinerate low-level and mixed
radioactive waste, and the Waste Reduction Operation Complex is used for storage and recovery of
low-level and mixed radioactive waste. The Mixed Waste Storage Facility (MWSF) is used to store mixed
radioactive and hazardous waste for which treatment technologies do not yet exist. There are no liquid
process wastes generated by the facility. Sanitary waste are discharged to drain fields. Gaseous effluents

from the incineration of low-level radioactive waste are discharged through the WERP stacks.
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3.5.7 Radioactive Waste Management Complex

The RWMC is situated on 76 ha (187 acres) located 11 km (7 mi) southwest of CFA. The RWMC was
established in 1952 as a controlled area for dkposal of solid radioactive wastes. Since 1954, the facility
has also received defense wastes for storage. A number of research and development projects dedcated to
shallow land burial technology and alternate ways of removing, reprocessing, and repackaging transuranic
(TRU) wastes are also conducted at the facility. The RWMC is subdivided into three primary zones;

● Administrative Area

● Subsurface Disposal Area (SDA)

. Transuranic Storage Area (TSA).

OfiIce buildings and equipment maintenance facilities are located in the Adrniniitrative and
Operations Ar~ which covers approximately 13 ha (33 acres).

The SDA is a fenced 39-ha (97-acre) facility dedicated to the permanent disposal of low-level bea
gamrn% and nonretrievable TRU waste (buried prior to 1970) that is contiated with mixed fusion
products and hazardous constituents. Major features at the SDA include the pits, trenches, and soil vaults
in which waste was buried, and Pad A, which received low-level waste, primarily nitrate salts, from
off-Site generators. An area in the northeast comer of the SDA, Pit 9, is to be remediated under

CERCLA.

The TSA is a 23-ha (57-acre) fenced facility dedicated to storing contact- and remote-handled solid
TRU wastes. The wastes stored at TSA include TRU (e.g., plutonium) and intexrnediate-level waste.
Major facilities at the TSA include the Type I and Tjrpe II storage buildings, TSA-1/TSA-Retrieval,
TSA-2, and TSA-3. Whhin the TSA-2 and TSA-3 are the air-support structures and the Stored Waste
Examination Pilot Plant (SWEPP).

There are no process liquid wastes generated at the RWMC. Sanitary sewage is discharged to a lined
evaporation pond. Operations of the facility include transportation and burial of radioactively
contaminated material which could result in nonpoint source releases to the atmosphere and direct
exposure to ionizing radiation.

3.5.8 Test Area North

The TAN is located approximately 43 km (27 mi) northeast of CFA. The TAN complex consists of
several facilities for handling, storing, examining, and conducting research and development on spent
nuclear fuel. The facilities include one of the world’s largest hot shops, storage pools, and examination
operations supporting research of the 1979 Three-Mile Island accident.

The major facilities at TAN include the following

. Contained Test Facility (CIT)

● Technical Support Facility (TSF)

. Water Reactor Research Test Facility (WRRTF).

The CI’F is located on the west end of TAN. The mission of CI’F was to perform reactor
loss-of-coolant studies. After these studies were complete& the facility was decontaminated and used for
decontamination and decommissioning of reactors used in the Aircraft Nuclear Propulsion Program.
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Currently, part of the (2TF and TSF area serves as an operational facility for the Specific
Manufacturing Capability (SMC) project. The SMC manufactures armor assemblies for the by’s Tank
Unit. The TSF is located in the central part of T~ and serves as the main administration, assembly, and
maintenance section for TAN. The Fire Department is also located there. Major programs at TSF include
the Three-Mile Island Unit 2 Core Off-Site Examination, Spent Fuel Program, and the SMC.

The WRRTF is located 2.6 km (1.6 mi) southeast of TSF and was originally constructed to conduct
pool and table reactor experiments. Various reactor programs were conducted at WRRTF, including the
Semiscale (TAN-646), Thermal Hydraulic Loss-of-Coolant Project (’IAN-646), the Blowdown Facility
(TAN-640), and Two-Phase Flow Loop (’I’.’AN-&IO)loss-of-coolant projects. The facility is currently used
by the Applied Engineering and Development Laborato~ to work on experimental projects.

Sewage and process wastewater from CI’F is discharged to a lined evaporation pond. Process and
sanitary sewage waste from TSF and WRRTF are discharged to percolation ponds.

3.5.9TestReactorArea

The Test Reactor Area (’IRA) is located in the southwestern area of the INEEL, approximately 8 km
(5 mi) northwest of CFA. The area was originally established in the early 1950s to conduct experiments
associated with developing, testing, and analyzing materials used in nuclear and reactor applications. The
Advanced Test Reactor (ATR), located at TRA, produces a neutron flux that simulates longduration
rdlation effects on materials and fiels.

Highly radioactive liquid wastes are containerized and shipped to ICPP for evaporation and
solidflcation. Low-level radioactive liquid are discharged to a lined evaporation pond. Process
wastewaters horn ion exchange dernineralizers are discharged to a Chemical Waste Pond. Other process
wastewaters and secondary reactor cooling waters are discharged to the Cold Waste Pond. Sanitay
sewage is discharged to a lined evaporation pond. Radioactive air emissions are primarily associated with
operation of Am. Other significant air emissions are from diesel-powered generators and particulate
from the ATR cooling tower.

3.5.10 Idaho Falls Facilities

Of the buildings operated by LMITCO in the City of Idaho Falls, 16 have Waste Acceptance Form
Permits with the Ci~. Only two of the permits require monitoring of liquid effluents the permit for the
Wflow Creek Building (WCB) and the permit for the INEEL Research Center (IRC). The WCB houses

mainly administrative functions, but also contains a print shop, a photography laboratory, and a medical
facility. The IRC contains laboratories for research programs, including materials testing, fossil energy
researck biotechnology, environmental monitoring, engineering research, advanced process research, and
industrial research.

3.5.11 Secondary Facilities

A number of secondary facilities are located within the INEEL boundaries where the Environmental
Monitoring Program conducts monitoring or maintains monitoring stations.

3.5.77.7 Expetifnef?tal Breeder Reactor-l. Experimental Breeder Reactor No. I (EBR-1) consists of
the reactor building and annex (EBR-601), situated on approximately 4 ha (10 acres) of land located
approximately 10 km (6 mi) southwest of CFA. EBR-I was constructed in 1949 and the early 1950s.
EBR-I was the fmt reactor in the world to generate usable amounts of electricity. This historic
accomplishment took place on December 20, 1951. Today, EBR-I is a Registered National Historical
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Landmark where several reactor cores were tested. Two prototype nuclear aircraft engines that were built
at the INEEL in the 1950s are also displayed at EBR-I. EBR-I is open to the public from Memorial Day
until Labor Day and for special tours after that. The EBR-I water system serves approximately
12,000 visitors per year.

3.5.77.2 Experimental Field Station. The Experimental Field Station (EFS) was previously known
as the Experimental Dairy Farm. It was a small-scale dairy farm used to study the movement of

radionuclides through the entire air-vegetation-cow-milk sequence of the human food chain. The Site is

approximately 10 km (6 mi) north of CFA along the channel of the Big Lost River. Research on methods
to effectively provide barriers to water, small mammal, ant, and vegetation root intrusion through
protective caps at waste disposal areas is currently conducted there.

3.5.77.3 Secufi?y Training Faci/@ The Security Training Facility consists of two adjacent areas
located approximately 4 km (2.5 rni) east of CFA. This facility was formerly known as the Experimental
Organic Cooled Reactor and Organic Moderated Reactor Experiment (OMRE) areas. The Experimental
Organic Cooled Reactor was constructed directly northwest of the OMRE in 1962. The project was
canceled prior to completion, and the area has since been used for materials storage, security force
practice, and explosives testing. The facility was decontiated and dismantled in 1979. The OMRE
was designed to develop power from an organic coolant reactor. It consisted of a reactor control building,
reactor, heat exchangers, septic system, leach pond and water tank. The building and underground reactor
were disassemble, the radiologically contaminated material was disposed at the RWMC, and the
uncontaminated parts were sold as scrap. The leach pond was backfiied with soil, and the entire area was
revegetated with a mixture of native grasses in 1981.
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4. ENVIRONMENTAL SURVEILLANCE PROGRAMS

The Environmental Surveillance Program (ESP) conducts mostly radiological sampling of air, water,
soil, bioa and direct radiation. The ESP consists of the Radiological Environmental Surveillance
Program (RESP) and the Site Environmental Surveillance Program (SESP).

The RESP began in 1976 and is conducted in order to meet DOE Order 5820.2A, “Radioactive Waste
Management.’~ The RESP provides routine surveillance data for selected LMITCO waste management
facilities.

During the fall of 1993, the Radiological and Environmental Sciences Laboratory (RESL) was
defederalized and divided into on-Site and off-Site surveillance. The on-Site monitoring of air, soils, and

direct radiation is currently conducted bytheSESP.Theoff-Sitemonitoringisconductedby the ESRF.
The SESP, along with the off-Site surveillance, makes up the overall INEEL environmental surveillance
program that is required by DOE Orders 5400.1 and 5400.5. The SESP data are provided to the ESRF for
incorporation into the Annual Site Environmental Reports

The Environmental Regulatory Guidefor Radiological E@uent Monitoring and Environmental
Surveillance10lists the criteria for establishing environmental surveillance programs. Both the RESP and
SESP activities are structured in accordance with the regulatory guide to support the DOIXD in
maintaining an integrated INEEL environmental surveillance program.

4.1 Radiological Environmental Surveillance Program

The RESP activities are designed to maintain an integrated INEEL environmental monitoring
program for DOE-ID. The particular requirements for radiological environmental surveillance at DOE
waste management facilities are contained in DOE Orders 5400.1 and 5820.2A. As specified in DOE
Order 5400.1, Chapter IV, Section 5, environmental surveillance programs and their components are
“determined on a site-specitIc basis by the field organization.” Consequently, the LMITCO
Environmental Monitoring Program mission does not include all aspects of environmental surveilkmce,
but only those components that have been assigned to LMiTCO by DOE-ID. Responsibilities for each
component of environmental monitoring are included in the Idaho National Engineering Laboratory

Envhwmzentd MonitoringPkm?l In addition, the RE$P complieswith the recommendationsin the
Environmental Regulatory Guide for Radwlogical E@uent Monitoring and EnvironmentalSurveillance,10
when applicable.

4.1.1 Progmm Design Basis

The general basis for the cment program design includes regulatory requirements and guidance for
radiological environmental surveillance, historical commitments, and special requests from DOE-ID or
LMITCO organizations.

The RESP provides surveillance data for selected INEEL waste management fac~lties MWSF,
OMRE ar~ RWMC (SDA and SWEPP), SL-1 surplus are% TAN, and WERF. The RESP activities
include ambient air monitoring, biotic surveillance, direct radiation monitoring, surface radiation
monitoring, surface water runoff sampling, and surface soil sarnpliig. These programs are summarized in
Table 4-1.
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Table 4-1. Radiological Environmental Surveillance Program activities performed at waste management
facilities.

Frequencyof
Facility Media Description Analyses Typeof Analyses

RWMC

SDA Air

● PMIO 8 air monitoroperatedat
0.11m3hnin
(includes1 controland 1repli-
cate)

Semimonthly
Semimonthly
Monthly

Grossalpha
Grossbeta
Gammaspec-
trometry
RadiochemistryaQuarterly

Semimonthly
Semimonthly
Monthly

● SuspendedPar-
ticulate

1 air monitoroperatedat
0.14 m3/min

Gross alpha
Grossbeta
Gammaspec-
trometry
RadiochemistryaQuanterly

SurfaceWater Gne4-L samplefrom SDA and
controllocation

Quarterly,
dependingon
precipitation

Grossalpha
Grossbeta
Gammaspec-
trometry
Radiochernis-
~ab,c

DirectRadiation

● Surfacegamma
activity

● IonizingRadi-
ation

GPRSddetectorsystem Semiannually

Semiannually

Externalradi-
ation levels

4 TLD packetsand7 back-
groundcommunities(SESP/
ESRF)

Externalradi-
ation levels

soil 5 surfacelocationsin each of 5
majorareas (plus 1 control
area)

Triennially Gammaspec-
&omeby
l?adiochemis~a

Vegetation 3 compositesin each of 5
majorareas@us 1 control
area)c

Annually,species
sampledvaries
eachyear as
determinedby
availability

Gammaspec-
trometq
Radiochemisbya

VisualInspection TourSDAandTSA Monthly Results reported
for any required
correctiveaction
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Table 4-1. (continued).

Frequencyof
Facility Media Description Anrdyses Typeof f-hKdJW

SWEPP Air

● PMIO

● SuspendedPar-
ticulate

SurfaceWater

Soil

WERF Air

● PMUI

. SuspendedPar-
ticulate

● Ionizingradi-
ation

soil

● SurfaceSoils

● SeepageBasins

SurfaceWater

Vegetation

7 air monitorsoperatedat
0.11m3/min
(includes1control)

2 air monitorsoperatedat
0.14 m3/min

One 4-L samplefrom TSA-1,
TSA-2,TSA-3,TSA-4, and
controllocations

9 locationssampled(plus 2
controlareas)

4 air monitorsoperatedat
0.11m3/min
(includes1 control)

1 air monitoroperatedat
0.14 m3/min

11TLD packetsand 7 back-
groundcommunities(SESP/
ESRF)

15 swface locations

3 locations

One4-L samplehorn seepage
basins

15 locations(includes3 con-
trols)

Semimonthly

Monthly

Quaterly

Semimonthly
Semimonthly
Monthly

Quarterly

Quarterly,
dependingon
precipitation

Triennially

Semimonthly
Semimonthly
Monthly

Semimonthly
Semimonthly
Monthly

Semiannually

TrienniaU~

Annually

Quarterly,
dependingon
precipitation

Triennially

Grossalpha
Grossbeta
Gammaspec-
tromeby
RadioChemistrya

Grossalpha
Grossbeta
GammaS&C-

trometry
Radiochemist@

Grossalpha
Grossbeta
Gammaspec-
trometry
RadioChemist@

Gammaspec-
trometry
Radiochemistq@

Grossalpha
Grossbeta
Gammaspec-
trometry

Grossalpha
Grossbeta
Gammaspec-
trometry

Externalradi-
ation levels

Gammaspec-
trometry

Gammaspec-
trometry

Gammaspec-
trometxy

Gammaspec-
trometry
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Table 4-1. (continued).

Frequencyof
Facility Media Description Analyses Typeof Analyses

MWSF Air

● PMIO

TAN Air

● SuspendedPar-
ticulate

SL-1 No monitoringdur-
ing 1997

OMRE Direct Radiation

● Surfacegamma
activity

1 air monitoroperatedat Semimonthly
0.11 m3/min Semimonthly

Monthly

5 air monitorso~rated at Semimonthly
0.14 m3/min Semimonthly

Monthly

GPRS detectorsystem

Quarterly

Annually

Grossalpha
Grossbeta
Gammaspec-
trometry

Grossalpha
Grossbeta
Gammaspec-
trometry
Radiochemistry

Externalradi-
ation levels

a. halysis forAm-241,Pu-238,Pu-239/240,U-234, U-235,U-238, and Sr-90.

b. Samplesfor radiochemicalanalysesusuallycollectedduringsecondquarter only.

c. Exact numberof samplesmay vary,due to availability.

d. Globalpositioningradiometricscanner.

e. sampling fkquency may vary if air radioactivitylevels increase.

The results reported by the surveillance activities of the program are primarily estimates of
radioactivity concentrations in environmental meda. These are typically based on two types of
measuremen~ (a) laboratory analyses of the amount of radioactivity in a sample and (b) the volume or
mass of environmental medium represented by the sample. Estimates of radioactivity concentrations are
used by this program for two general purposesx (a) analysis of trends compared to past conditions and
background levels and (b) comparison to appropriate alert levels.

The analytical results reported in the following sections are greater than two times the analytical
uncertainty. Analytical uncertainties reported in text and tables are the 2 sigma uncertainty for the
radiological analyses.

4.1.2 Ambient Air

AK is a critical pathway of contaminant migration through the environment at the INEEL. Fugitive
dusts may contain small amounts of sorbq man-made radionuclides in addition to naturally occurring
radionuclides. The general approach to monitoring an area source is to monitor the facility perimeter.
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Ambient air was sampled for radioactive particulate during 1997 at the TN (Figures A-5 and A-13),
RWMC (SDA and SWEPP) (Figure A-12), WERF (Figure A-16), and MWSF (Figure A-5). In addition to
general RESP objectives, the spec~lc objectives of the ambient air sarnpliig were as follows
(a) determine concentrations of airborneradionuclidesin the vicinity of the waste managementfacilities,
(b) report comparisons of measured concentrations to reference levels based on derived concentration
guides (DCGS) for the public given in DOE Order 5400.5, (c) detect and report signi15cant trends in
measured concentrations of airborne radionuclides, (d) provide an indication of waste confinement
integrity, and (e) provide data for pathways amdyses on concentrations of airborne radionuclides.

Particulate material is collected on a membrane falter using two types of air monitors: PM1o air
monitors and suspended particulate (SP) air monitors. While the RESP PM1o monitors are designed to

only admit particles lessthan10micronsindiameteqtheSPairmonitorsadmitlargerparticks.The
PMIOmonitors sample particulate considered to be the respirable fraction, which is also the range of
particle sizes that can be transported to the off-Site locations by wind. Measuring the respirable fkaction
provides data that meet the general RESP objective to provide data that maybe used for dose calculations.
SP monitors are strategically located with PMIOmonitors where additional coverage can help characterize
conditions at these locations.

Air falters are collected and analyzed semimonthly for gross-alpha and gross-beta activity, and
monthly composites of each location are analyzed quantitatively for gamma-emitting radionuclides.
Filters from the RWMC are also composite quarterly by location and are analyzed for specific alpha- and
beta-emitting radionuclides. The approach used for data analysis is presented in Appendix B.

Results of gross-beta analysis of the air falters are evaluated to determine if there are any significant
increases in the sample radioactivity that may require more immediate or more indepth analysis by
gamma spectrometry or radiochemistry. Gross-beta analysis is thus used as a quick screening tool.
Gross-beta results are evaluated semimonthly by comparing these results with historical and background
data to identi@ trends using a log concentration-versus-time plot. RESP compares each plot against
control concentrations, detection limits (Appendix C), and alert levels. Alert levels are 2570 of the most
restrictive DCGS for the public. Comparisons are made between stations and control monitors using
statistical analysis methods (Appendix B). The RESP also compares gross-beta activity to the DCG for

Sr-90, which is the most restrictive DCG for waste-related, beta-emitting radionuclides detected at the
RWMC (Appendix D).

Replicate PMICIsamples are collected at the RWMC (locations 4.2 and 4.3, Figure A-12) as part of
the RESP QA/QC Program. Control sample locations 15 (SP) and 15.3 (PMlo) for the RWMC are at the
EBR-I area, approximately 3 km (1.9 rni) east-northeast of the RWMC (F@re A-6). The WERF control
sample, location 603.3, serves both MWSF and WERF, and is located next to the INEEL Main Gate
Building 603 (Figure A-10).

4.7.2.7 Data Summary and Assessment Ambient air results are evaluated to determine if
radionuclide concentrations exceed alert levels and to detect significant increases that might indicate
confinement failure. Summarized 1996 and 1997 gross-alpha and gross-beta data are presented by facility
and monitor type in Figures 4-1 and 4-2 to provide an indication of short4erm changes in levels.
Corresponding summary statistics (e.g., means, medians, maximum, and minimum values) for all 1996
and 1997 data are given in Tables 4-2 and 4-3.

As with the 1996 analysis of gross-alpha values, very little variability was seen among facilities
during 1997 (Figure 4-l). Slight decreases in median values from 1996 to 1997 were seen among
facilities for both PMIOand SP monitors, except for SWEPP and TAN/SMC, where no changes in median
values were measured.
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Table 4-2. Summarystatisticsfor gross-alphaconcentrations.

Monitor Numberof
. .

Maxiium
Type Facility Year samples (&&cc) (lJ%ucc) (E!!C?CC) (B15 /Jcdcc)

Sllspeaded SDA 96
Particulate

SWEPP

SDALWEPPI
WERFControl

TANISMC

TANISMC
Control

PMIO SDA

swmP

SDA/SWEPP
Control

WERFControl

97

96

97

96

97

96

97

%

97

96

97

96

97

96

97

96

97

96

97

96

97

24

21

46

48

23

23

24

24

93

93

22

24

132

137

77

134

24

23

69

69

23

20

1.5

1.0

1.2

1.1

13

1.3

1.2

1.1

0.7

0.8

0.7

0.4

2.0

1.7

1.7

1.6

2.6

1.8

1.7

1.4

2.2

1.4

1.5

0.8

1.0

1.0

1.2

1.1

1.1

1.0

0.6

0.7

0.6

0.4

1.8

L4

1.6

1.4

23

1.8

1.5

13

21

1.4

0.4

1.0

0.1

0.3

0.4

0.4

0.4

0.4

-0.7

-0.2

-0.4

0.0

0.4

0.1

0.1

0.1

0.4

0.2

03

-0.1

0.6

0.6

3.0

25

3.4

28

2.6

3.3

4.0

3.0

3.9

2.6

1.9

1.4

10.0

5.1

4.1

5.5

7.3

3.6

33

33

4.4

3.4

4-7



Table 4-3. Summary statistics for gross-beta concentrations.

Monitor Numberof Median . .

TV Facility Ym samples (l&%ucc) (E-15pcdcc) @%c7cc) (J;:#:Ycc)
Suspended SDA
Pardculate

SWEPP

SDALSWEPPI
WERFcontrol

TAIWMC

TANLSMC
Control

PMICI SDA

SWEPP

SDA/SWEPP
Contsol

WERFControl

%

97

%

97

%

97

%

97

%

97

%

97

%

97

%

97

%

97

%

97

%

97

24

21

46

48

23

23

24

24

93

93

22

24

132

137

n

134

24

23

69

69

23

20

16.1

16.5

129

15.9

16.8

18.2

14.5

15.6

7.9

10.4

8.3

7.0

22.1

221

20.5

22.2

27.5

27-2

20.3

20.8

25.1

221

15.3

14.8

11.6

14.3

15.3

17.3

13.9

13.0

6.7

8.9

8.0

1.2

20.5

20.3

19.8

20.8

24.1

26.0

19.4

18.9

20.0

18.9

7.9

10.4

3.2

5.5

8.4

11.1

6.1

4.5

-0.2

3.7

1.2

23

4.9

9.0

5.6

8.8

12.4

14.0

6.2

7.9

9.4

11.2

30.8

27.1

28.1

324

34.9

324

30,0

33.0

35.0

27.9

20.0

14.0

69.0

48.9

47.1

51.7

73.0

49.0

45.0

48.7

74.0

44,7

The median gross-beta values increased for both PMIO and SP monitors between 1996 to 1997 at the
SWEPP and the SWEPP control location. An increase was also seen at the TAN/SMC. Decreases were
seen at all other locations for both monitor types (Figure 4-2). Quarterly averages of RWMC and WERF
gross-beta activity (CS-137 equivalent) since 1987 are shown in Figures 4-3 and 4-4, respectively.

No man-made, gamma-emitting radionuclides attributable to waste management facility operations
were detected at any of the monitoring locations during 1997. Table 4-4 lists the specitlc alpha-emitting
radionuclides detected at the RWMC and SMC during 1997. Arn-241 and Sr-90 were the only two alpha-
and beta-emitting radionuclides detected during 1997. Sr-90 was detected at the R~C in all four
quarters of 1997. The maximum concentration of Sr-90 was detected in composite air samples from
RWMC location 19.3 (Figure A-12) during the f~st quarter. This concentration was 2.51 & 1.67
E-16 pCi/cc and represents 0.003% of the DCG for airborne releases of Sr-90 to the public. The only
Am-241 detection was in a second quarter composite air sample collected from RWMC location 24.3.

This concentration was 1.04 k 0.62 E-17 ~Ci/cc and is 0.05% of tie DCG. ‘1’he.seconcentrations are
comparable to historical concentrations detected previously at the INEEL.
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Table 4-4. Summary of radionuclides detected by radiochemistry during 1997.

Concenhationa % of
Facility Location Radionuclide Quarter (E-15 /zci/cc) DCGb

RWMC
RWMC

RWMC
RWMC
SMC
RWMC

RWMC

RWMC
RWMC

20.0

19.3

6.3
22.3

104.0
24.3

20.0

4.3
15.3

Sr-90
Sr-90

Sr-90
Sr-90
Sr-90
Am-241

Sr-90

Sr-90
Sr-90

First
First

Second
Second
Second
Second

Third

Fourth
Fourth

0.229 &O.197
0.251 *0.167

0.027 ztO.026
0.044 &O.036
0.023 +0.022
0.0104 + 0.006

0.0181 & 0.018

0.109 &O.056
0.106 *0.048

0.003

0.003

0.0003

0.0005

0.0003

0.05

0.0002

0.001
0.001

a. Uncertaintiesshownaretheassociated2 sigma.

b. In accordancewithDOEOrder5400.S,theXC% forA.rn-241and Sr-90are20 E-15 pCi/cc and9,000E-15#Ci/cc, xe.spec-
tively.

Yields for actinide radiochemical analyses of second quarter RESP air falters were very low for
plutonium isotopes (generally much less than 5%) and uranium isotopes (generally less than 20%). The
&ta for plutonium and uranium isotopes are considered to be biased low. Although there were no 2 sigma
positive detections in this quarter, the low bki.smay have impaired the ability to detect these radionuclides
at or near background concentrations. The Am-241 and Sr-90 yields were acceptable.

4.1.3 Biotic Surveillance

Biotic surveillance is conducted at the RWMC and WERE Plant uptake of radionuclides at the
RWMC has been documented by RESL.~

In addition to the general RESP objectives, the spedlc objectives of the routine biotic surveillance
are to (a) determine if biota are transporting radionuclides from buried waste or contaminated soil,
(b) ident@ biotic conditions that may compromise waste confinement at waste storage and disposal
facilities, and (c) detect and report significant trends in the radionuclide concentrations in biotic samples.

(kx.ted wheatgrass is collected in odd-numbered years and is clipped at ground level within a 0.9 x
0.9-m (3x 3-ft) frame. Russian thistle is collected in even-numbered years, and the entire plant is pulled
up within a 0.9 x 0.9-m (3 x 3-ft) fiarne. Either rabbitbrush or sagebrush is collected in odd-numbered
years by clipping 20% of the branches from the designated plants. Thus, the same plant can be sampled
biennially.

Crested wheatgrass and rabbitbrush samples were collected in 1997 from the RWMC (Figures 4-5
and 4-6, respectively). Vegetation sample collection from WERF began in 1984 and is normally
performed every three years; therefore, no samples were scheduled for collection from WEFW
during 1997.
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Control samples are collected from tie Tractor Flats area and the East Butte, located adjacent to U.S.
Highway 20, which is approximately 8 km (5 rni) east of the ANL-W entrance. The samples are dried,
xnill~ and weighed before they are submitted to the Radiation Measurements Laboratory for gamma
spectrometry analyses. Based on gamma analyses, selected samples are submitted to the Radiological
Environmental Measurements System for specii5c alpha and beta analyses.

4.1.3.1 Data Summary and Assessment. Crested wheatgrass samples were collected from the
RWMC, with the exception of the TSA (Area 5 on Figure 4-5), due to the operational activity in this area.
No gamma-emitting radionuclides were detected in any of the crested wheatgrass samples.

Six selected crested wheatgrasssamples were analyzed for specific alpha-and beta-emitting
radionuclides. Am-241 was detected in one sample collected from the Inactive Area (Area 3 on
Figure 4-5). This concentration was 1.04 + 0.66 E-3 pCi/g and was within the range reported in
historical concentrations at the RWMC.Z Sr-90 was detected in two samples, one from previously flooded
area (location 4-2) and the other from the inactive area (location 3-3), which had the maximum
concentration of 5.39 + 1.85 E-2 pCi/g. This concentration is also within the range of typical
concentrations historically reported at the RWMC.

Rabbitbrush samples were also collected from the RWMC, &eas 1,3, and 4 (Figure 4-6).
Operational activities prevented sample collection in Area 5, and limited growth prevented sampling from
Area 2. CS-137 was detected from two different areas (Area 1 and Area 4) at the RWMC. The maximum
was found in Area 1 (active area). This concentration was 2.2 + 1.2 E-1 pCdg. This is within the range
of concentrations attributable to fallout and are comparable to historical concentrations for these areas.

Four selected rabbitbrush samples were analyzed for specific alpha- and beta-emitting radionuclides.
An-241 was detected in two samples. These samples were from the previously flooded area
(location 4-2) and the active area (location l-l) (l?igure 4-6). These concentrations were 1.14A 0.20 E-1
pCi/g and 1.47 + 0.90 E-3 pCi/g, respectively. I?w239, -240 was only detected in one sample collected
from the previously flood area (location 4-2). This concentration was 2.14 & 1.22 E-3 pCi/g. Am-241
and Pu-239, -240 concentrations detected in vegetation at these levels can be attributed to past flooding
conditions at the RWMC. Sr-90 was detected in RWMC samples from the active area (location l-l),
which had the maximum concentration of 2.01 * 0.12 E-OpCdg. This concentration is consistent with
historical concentrations in vegetation samples and is likely attributable to fallout.

4.1.4 Direct Radiation

The specific objectives of the direct radiation monitoring activities are to (a) demonstrate compliance
with the limit for direct penetrating radiation, (b) characterize direct radiation levels at specific points of
interest at INEEL waste management facilities, and (c) detect and report signiilcant trends in measured
levels of penetrating radiation.

Thermoluminescent dosimeters (TLDs) are used to measure cumulative exposures to ambient
ionizing radiation at the RWMC and WERF. The TLDs are used to detect changes in arnblent exposures
attributed to handling, processing, or disposing radioactive waste. TLDs are sensitive to beta energies
greater than 200 KeV and to gamma energies greater than 10 KeV. The TLD packets contain five lithium
fluoride chips and are placed about 0.9 m (3 ft) above the ground at specified locations. The five chips
provide replicate measurements at each location. The TLD packets are replaced in May and November of
each year. The sampling periods for 1997 were from November 1996 to May 1997 (Spring) and fkom
May to November 1997 (Fall). F@re A-12 shows the31 TLD sampling locations and identilcation
numbers on and around the RWMC, TSA, SWEPP, and SDA areas. The WERF TLD locations are shown
on Figure A-16.

4-12



Background exposures result from direct radiation from natural terrestrial sources (rocks and soil),
cosmic radiation, fallout from testing nuclear weapons, and local industrial processes. The background
exposures used in this report are exposure averages measured by TLDs in distant communities located
outside the INEEL boundary.

4.1.4.7 Data SummafyandAssessment A statistical summary of the 1996 and 1997 TLD
6-month exposures can be found in Table 4-5. During 1997, the maximum concentration was measured at
the SDA during the fall reporting period.

Cumulative 6-month exposure data for 1987 through 1997 from the SDA, TSA, and WERF are
presented in Figure 4-7. (Data from the distant communities are excluded from the trend chart.) To
provide an indication of the general trend in values overtime, data in the graph were smoothed using
polynomial smoothing. The data are plotted on a logarithmic scale to give a clearer picture of the trends.
Although some values have cycld the general trend in the graph indicates a gradual decline in TLD
exposures over time.

Long-term decreases can generally be attributed to the following (a) changes in operational activities,
(b) placement of additional soil over pits and trenches, and(c) radioactive decay of the radionuclides in

waste already buried. Many exposures have decreased to near background exposures and tend to vary
directly with background exposures.

Figures 4-8 through 4-10 show the six-month exposures measured by individual TLDs, which have
recorded increased exposures in recent years. Those areas that had Iow exposure levels or levels that were
consistently near the background are not plotted. Average distant community background exposures are
shown on each graph for comparison.

Figure 4-8 shows the exposure levels for stations 23A and 25A on the south border of the SDA. The
maximum exposure level measured during 1996 was at Station 23A, and this exposure level returned to
historical levels during 1997.

Exposures measured at Stations 40 and 41 (located along the east and northeast borders of the TSA)
are shown in Figure 4-9. The maximum exposure level measured during 1997 was at Station 41. These
exposures increased significantly due to waste being moved from the TSA-Retrieval Enclosure to the
T~e II storage buildings. The exposures in this area are likely to continue to increase as the amount of
waste in these buildings increases.

The six-month exposures for the TLD station (located aIong the northwest of the 50-m perimeter of
WERF) at WERF that has changed significantly in the past is shown in F@re 4-10. AU other areas at

WERF were consistently at or near background levels and were not plotted.

Station 8 is located near an area where waste is stored prior to processing. Waste stored adjacent to
Station 8 was removed during the second half of 1996, and the exposure levels dropped in 1997, but still
remained slightly higher than the others at WERF.

4.1.5 Surface Radiation

The speciilc objectives of surface rzdat.ion monitoring are to (a) identify areas of surface
contamination at the INEEL, (b) characterize direct radiation levels at speci.ilc points of interest at INEEL
waste management facilities, and (c) detect and report significant trends in measured levels of direct
radiation.
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Table 4-5. Summary statistics for direct radiation measured over 6-month ueriods in 1996 and 1997.

Number
of Mean Median Minimum Maximum

Facility Season Samples (rnR) (mR) , (InR) (rnR)

1996

SDA spring 17 95 78 63 152
Fall 19 104 89 72 232

TSA spring 11 80 78 57 145
Fall 12 90 81 74 157

WERF spring 11 70 65 57 106
Fall 11 89 83 70 153

Distant spring 6 59 57 51 73
Communities Fall 7 68 68 64 71

1997

SDA spring 19 78 74 61 106
Fall 19 81 75 63 147

TSA spring 11 75 66 59 135
Fall 12 75 68 61 140

WERF spring 11 75 70 65 110
Fall 11 73 69 64 103

Distant spMg 7 63 58 57 75
Communities Fall 7 60 61 56 65
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Figure 4-9. Six-month exposures measured by TLDs on the east and northeast borders of TSA
(E9801O7).
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Figure 4-10. Six-month exposures measured by TLDs northwest of the 50-m uerimeter around WERF
(E9801O6).
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These surveys are useful in detecting soils that have become contaminated with gamma-emitting
nuclides. Areas that exceed an internal limit of 1 rnlllh at 0.91 m (3 ft) are covered with additional soil by
the appropriate facility personnel. This 1 d?fh criteria ensures that personnel are not subjected to
significant radiation exposure.

The ESP uses a global positioning radiometric scanner (GPRS) system to collect gamma-radiation
surveys. The GPRS is mounted on a four-wheel drive vehicle (Figure 4-11); two plastic scintillation

detectors iden~ contaminated areas, and a computer records ?hedata. The vehicle is driven at a speed of

approximately 5 mph to collect the data.

During 1997, surface radiation surveys were conducted at RWMC and OMRE. RWMC is surveyed
semiannually usually in the spring and fall, and OMRE is surveyed annually.

‘ 4.1.6.1 Data Summary and Assessment. The maximum activity of 0.13 mWh at 0.9m (3 ft) at
OMRE was lower than radiation levels found during previous area surveys, and no new areas were
identifkd with activity above background. These measurements were close to background levels and
comparable to historical values.

The radiation readings of the 1997 spring and fall surveys at the RWMC are shown in Figures 4-12
and 4-13, respectively. The maximum activity for the RWMC spring survey was 0.25 mR/h at 0.9 m
(3 ft), which was along Soil Vault Row 7. The maximum activity for the fall survey was 0.40 mR/h at 0.9
m (3 ft) and was at the same location as the maximum activity identified in the spring survey along the
Soil Vault Row 7. As expected, activity levels increased during the fall survey due to a decrease in
shielding from reduced soiI moisture.

Figure 4-11. Global positioning radiometric scanner system (CD971365).
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Pad A cannot be surveyed using the GPRS vehicle due to facility driving restrictions. Therefore, no
GPRS data for Pad A are plotted in either figure. Pad A was traversed with a hand-held HHD-440, which
does not have global positioning capability. No area was noted above background levels at Pad A during
either survey.

No new areas were identifkd during either the spring or fall survey. Activities detected were lower
than historical values for the previously identifkxl locations.

4.1.6 Surface Water Runoff

The specillc objectives of the surface water sampling activities are to (a) determine concentrations of
radionuclides in any surface water leaving INEEL waste management facilities, (b) report comparisons of
measured concentrations against reference levels based on DCGS for the public given in DOE
Order 5400.5, and (c) detect and report signii5cant trends in measured concentrations of radionuclides in
surface waters leaving INEEL waste management facilities.

Surface water runoff is collected to detexmi.neif radionuclide concentrations exceed alert levels or if
concentrations have increased significantly at R~C and WERF.

Radionuclides could be transported outside the boundaries of the RWMC via surface water runoff.
Surface water runoff occurs at the SDA only during periods of rapid snow melt or heavy precipitation. At
these times, water may be pumped out of the SDA into a drainage canal. Water also runs off the asphalt

pads around TSA and into drainage culverts and the drainage canal, which direct the flow outside the

RWMC. The canal also carries outside runoff that has been diverted around the RWMC. Pending of the
runoff in a few low areas may increase subsurface saturation, enhancing subsurface migration.

Beginning in 1994, quarterly surface water runoff samples were collected at the WERF seepage
basins (Figure 4-14) to provide an indication of contamination releases from stored waste.

Two control locations 2.0 km (1.24 mi) north of the RWMC are sampled. The control location for
TSA and WERF samples is on the west side of the restrooms at the Lost River Rest Area, and the control
location for SDA is 1.5 km (0.93 rni) west on U.S. Highway 20 from the Van Buren Boulevard
intersection and 10 m (33 ft) north on T-12 access road.

4.7.6.7 Data Summary and Assessment. Surface water runoff samples were collected during the
second and third quarters of 1997 at the RWMC. CS-137 was the only man-made, gamma-emitting
radionuclide detected in RWMC samples and was collected from TSA-2 (Figure A-12) in the second
quarter. The maximum concentration was 3.1 + 1.8 E-9 pCi/mL. CS-137 is commonly detected in
environmental samples collected at the RWMC and is usually at or near background levels. This
concentration represents O.10!XOof the DCG for Cs-137 releases to the public. Third quarter water samples
were radiochemically analyzed and no specitlc alpha and beta radionuclides were detected in any of these
samples.

Samples were also collected from the WERF seepage basins during the second and third quarters in
1997. CS-137 was detected in samples collected ilom two of three locations at WERF. The maximum
concentration was 9.9 * 2.2 E-9 jLCi/mL and was collected at the west basin and represents 0.33% of the
DCG. These concentrations are comparable to historical values and other monitoring results from water
samples collected at the INEEL.

CO-60wasdetected in the particulate fkaction from the sample collected from the west seepage basin.
This concentration was 3.01 + 1.52 E-9 #CtimL and represents 0.06% of the DCG during 1997. CO-60
was detected during the original seepage basin soil characterization. This concentration is consistent with
the characterization data.
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4.1.7 Surface Soils

The specflc objectives of the surface soil sampling activities are to determine concentrations of
radionuclides in soils within the vicinity of INEEL waste management facilities and to detect and report
significant trends in measured concentrations of radionuclides in soils. Surface soil sampling activities are
conducted at RWMC (SDA), SWEPP, and WERF.

Surface soil samples are collected to determine if radionuclide concentrations exceed alert levels or if
an order of magnitude increase in concentrations has occurred, which might indicate confinement failure.
These alert levels are not compliance requirements but are used as indicators of potential migration of
radionuclides or loss of confinement integrity.

Surface and near-surface soils at the RWMC have become contaminated as a result of the past
flooding of open pits, waste handling, and intruding biota. Of particular concern is the presence of
Pu-239, -240 and AM-241 deposited in surface soils inside and outside of the northeast comer of the SDA
during flooding events.~

At each sampling location, a soil sample is collected at each of the four comers of a 10 x 10-m
(approximately 11x 11-yd) square and at the center of the square. A stainless-steel sampling ring and
scoop are used to collect a 12-cm (4.7-in.) diameter x 5-cm (2-in.) deep sample from these soils. The
samples are combined to forma single composite sample. The composite samples are then dried,

weighed, homogenized (ball-milled), screened through a number 35 sieve, and then analyzed by gamma
spectrometry, and selected samples are submitted for radiochemistry

4.1.7.1 Data Summary and Assessment. During 1997, RESP collected 37 soil samples from
RWMC. Only one gamma-emitting radionuclide, CS-137, was detected in RWMC soil samples. The

maximum concentration collected from the control locations was 8.2 + 0.8 E-01 pCdg [representing
14% of the environmental concentration guide (ECG), Table C-2], while the maximum concentration
collected from within the RWMC was 6.0 + 0.6 E-01 pCi/g (representing 109oof the ECG). These
concentrations are comparable to historical concentrations and are within the range of concentrations
attributable to fallout.

During 1997, WERF seepage basin soil samples were collected. Only one gamma-emitting
radionuclide, CS-137, was detected. The maximum concentration was 3.7 + 0.6 E-01 pCi/g and
represents 6.2% of the ECG. This concentration is comparable to previous samples collected at WERF. It
is also within the range of concentration that is attributable to fallout.

4.1.8 Special Studies

The 1994 Monitoring Activities Review~ (MAR) recommended that improved airborne tritiurn
sampling methods be developed. At about the same time, the State of Idaho INEEL Oversight Program

developinga tritium samplingprocedure, A cooperativestudy was initiatedwith the State Oversight
Program to develop methods for measuring airborne tritium. The objective was to ensure the accuracy
and comparabdity of INEEL and Oversight da@ and to establish common sampliig and analysis
procedures.

Each organization developed prototype equipment and procedures for sampling and collocated the
equipment at SDA Soil Vault Row 20 (SVR20), where neutron-activated beryhrn was buried in 1993.
The beryllium contains about 300 kCi of tritium, which is slowly released by corrosion. Some of the
released rntium migrates to the surface soil, where it is emitted to the atmosphere from a small area
[about 4 mz (4.78 yd2)] directly above the beryllium. This causes elevated concentrations of airborne
tritiurn, providing a suitable situation for testing tritium sampling equipment under field condhions.
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Samples were collected at SVR20 beginning in 1995,and results for sampling through 1997 are
presented in Figure 4-15. The data show pronounced seasonal variations in the airborne concentration of
tritium. The maximum concentration measured during 1997 was 8.6 * 0.1 E-OSPCi/cc. The results were
used to develop release and off-site dose estimates for INEEL NESHAP compliance, as reported in the
NESHAP annual report.GSampling for the special study will be continued as a regular part of the
monitoring at SDA.

4.1.9 Quality Assurance/Quality Control

The LMITCO Analytical Laboratories analyze all of ESP samples as specifkd in the statements of
work. These laboratories participate in several QA programs, which verify all the methods used to
analyze environmental samples. These programs include the DOE Environmental Measurements
Laboratory QA program and the EPA Environmental Measurements Systems Laboratory QA Program.
The results of QC sample analyses and laboratory performance in these programs during calendar year
1997 are available in the INEEL Site Environmental Report for Calendar Year 1997. Whh few exceptions,
the laboratories met the performance objectives specifkd by the Environmental Measurements
Laboratory and Environmental Measurements Systems Laboratory.

QA.IQCsamples were also submitted on a routine basis with program samples and demonstrated
acceptable agreement ratio with spiked values for all radionuclides. As a result of the low yields in the
RESP second quarter air falters and other previous laboratory performance concerns, ESP personnel
worked with the laboratories to implement corrective actions. Laboratory performance continues to
improve.

1(-J-5

1()-6

1 ()-11

10-12

4/1

+ SDA SVR20 Airborne Tritium
+

+
4+

I 1 1 I I I I I I

I I I I 1 I 1 I I

1/95 7/20/95 10/28/95 2/5/96 5/15/96 8/23/96 12/1/96 3/11/97 6/19/97 9/27/97

Sampling date
E9801 19

Figure 4-15. Airborne tritiurn concentrations measured above the beryllium blocks at the SDA Soil
Vault Row 20 (E980119).
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4.2 Site Environmental Surveillance Program

The SESP complies with requirements for environmental surveillance contained in DOE
Order 5400.1, Chapters II and IV? and DOE 5400.5, Chapters II and IDS As specifkd in Section 5,
Chapter IX environmental surveillance programs and their components are “determined on a site-specific
basis by the field organizations.” Consequently, the SESP mission does not include all aspects of
environmental surveillance, but only those components that have been identifkd by the DOE-ID
Environmental Programs as appropriate to the operations at the INEEL.

4.2.1 Program Design Basis

Duringnormal operations at INEEL facilities, some radioactive and nonradioactive materials are
released to the environment. These materials may be transported by various environmental processes from
the Site to nearby populations. Environmental transport through the atmosphere directly results in
exposure of people off-Site. Exposure may also occur indirectly from radionuclides deposited in soil or
taken up by plants or animals. The SESP is responsible for conducting environmental surveillance
on-Site, and Table 4-6 summarizes these activities.

The transport pathways are ranked in terms of relative importance according to four Criteriz
(a) mechanism of transport, which is considered to be either director indirect in terms of transporting
contaminants to a human receptor, (b) amount of contaminant that could potentially be transported, (c) the
rate at which the contaminant could be transported to the receptor poin~ and (d) the duration of the
exposure to the contaminant by each transport pathway.~

The results of the ranking analysis indicate that air is the most important transport pathway. It is
considered more important than the groundwater pathway because air has tie potential to transport a large
amount of activity to the receptor in a relatively short period. The biota pathway is ranked higher than the
surface water pathway because there is seldom any surface water on the INEEL that could transport
contaminants to off-Site receptors. The biota and surface water pathways are both seasonal and
intermitten~ and neither are considered to be signitlcant transport pathways to on-Site or off-Site
receptors.

4.2.2 Ambient Air

The speciilc objectives of the ambient aiI monitoring activities are to (a) determine the concentration
of airborne radionuclides in ambient air at the INEEL (b) compare measured concentrations of
radionuclides to reference levels based on DCG& (c) compare measured concentrations of
nonradiological parameters to appropriate standards or regulatory limi~, (d) determine concentrations of
selected criteria pollutants as required by INEEL air permits; (e) detect and report significant trends in
measured concentrations of airborne radionuclides; and (f) measure the ambient air concentrations of
radionuclides in the event of a nonroutine or diffuse source release.

Ambient air results are evaluated to determine ifradionuclide concentrations exceed alert levels and
to detect signiilcant increases that might indicate confinement failure. SESP air monitoring involves the
weekly collection of falters from a network of low-volume air monitors. Each low-volume air monitor
maintains an average airflow of about 57 LJrnin (2 fi3/min) through a set of falters consisting of a 1.2~m
pore membrane falter followed by a charcoal cartridge. The falters are 99% efllcient for airborne
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Table 4-6. Summary of the Site EnvironmentalSurveillanceProgram activities.

Locations
Collection

SampleType Alalyses Frequency Dk.ant Communities (on-Site)

Air-I-OwVolume GrossAlpha
(Particulate)

GrossBeta

Gamma
Spectromedy

Radiochernimya

Particulate

Air-LowVolume 1-131(Gamma
(Cartridge) Screen)

Air-NOx NOX

Air-Moisture Tritium

Soil Gamma
Spectrometry
RadioChemistry

DKectRadution T@

SurfaceSurveys

Weekly

Wekly

Quarterly

Quarterly

_rly

weekly

Continuously

continuously

4 to 13weeks

Almlally

Annually

Semiannually

Alnual

BlackfooLCratersof the MOOU
Idaho Falls, Rexburg

BlackfooLCratersof the MOOZ
IdahoFalls, Rexburg

BlackfooLCratersof the Moon,
Idaho Falls, Rexburg

Blackfoo6Cratersof the MOOU
IdahoFalls,Rexburg

Blackfoo&Cratersof the Moon,
Idaho Falls,Rexburg

BlackfooLCratersof the Moon,
Idaho Falls, Rexburg

NAb

NA

NA

NA

NA

Aberdeen,kco, AtomicCity,
BlackfooLCratersof the Moore
Howe,Idaho Falls,Minidokaj
Monteview,MudLake,Reno
Ranch,Rexburg,Roberts ‘

NA

MW.rW,AR&CF&EBR-1,
TAN,~ RWMC,ICP~ EFS,
VanBuren,PBF,NRF

A.NL-W,zNQ CF~ EBR-1,
T~, TR& RWMC,ICPP,BFS,
VanBuren,PBF,NRF

ANLW, ~ CF~ EBR-1,
TAN,lTQ RWMC,ICP~ EFS,
VanBuren,PBR NRF

AIWW, AR& Cl?~ EBR-1,
T~, ‘IRi$RWMC,ICP? EFS,
VanBunm,PBF,NRF
AIW-W,~ CF& EBR-~
TAN,TR& RWMC,ICPP,BFS,
VanBuren,PBF NRF

ANLW, AFQ CF& EBR-1,
TAN,w RWMC,ICP~ El%,
VanBuren,PBF,NRF

EFS, VanBuren

VanBuren

EFS, VanBuren

Each major facili& once every
seven years.

Each majorfacility once every
seven yerus.

AFL-W,AR& CF& EBR- I,
T~, ‘H@ RWMC,ICFFyEFS,
VarIBuren,PB~ NRF

Each perimeterof the major
facilitiesevery three years

a. Radiochemislq-Am-241,Pu-238,Pu-239,-W, andSr-90is alsoincluded.

b. NA-not applicable.

c. MajorfacilitiesincludeANL.-W,AR& Cl% ICP~ NRF,PBF,RWMC,TAN,and TR4.

d. TLDs-thennohuninescent dosirnehy.
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particulate radioactivity and airborne iodides. These falters are analyzed weekly for gross-alpha and
gross-beta screening then composite quarterly by location. They are then analyzed using gamma
spectrometry and specflc alpha- and beta-emitting radionuclide analyses. In addition to the particulate
filter, charcoal cartridges are collected and analyzed weekly by gamma spectrometry.

Results of the gross-betaanalysis of the #r faltersare evaluated to determine if there are any
si~lcant increases in the fflter radioactivity that may require more immediate, in-depth analyses by
gamma spectrometry or radiochemistry. Therefore, gross-beta analysis is used as a screening tool. The
resuks are also used to indicate any trends in environmental radioactivity.

The SP dust burden is monitored with the same low-volume falters used to collect the radioactive
particulate samples. There is no requirement to monitor the dust burden at the INEEL, but it is included in
the program to provide comparison information to other monitoring programs and DOE-ID.

Nitrogen oxides are monitored at V. and EFS using an EPA-equivalent method to implement the
Ambient Nitrogen Dioxide Monitoring PZanfor the I.NEL~Gfulfdling one of the conditions specifkd in the
“Permit to ConstrucL Idaho Chemical Processing Plant Nitrogen Oxide Sources.’~T

Sulfur dioxide is monitored downwind from the ICPP at the VANB location. These measurements are
recorded to confirm that the INEEL does not release signiilcant amounts of sulfiu dioxide with respect to
national ambient air quality standards.

4.2.2.1 Data Summary and Assessment. Themaximum gross-alpha concentration for each
location is shown in Table 4-7. Gross-alpha concentrations for 1997 were, in general, typical of those
measured previously. The mean gross-alpha concentrations are shown in Table 4-8.

Due to the meteorologicalconditions, the highest concentrations of gross-beta occurred historically
during winter months. Consistent with this historical trend, the Januq 3, 1997, concentrations were the
highest. The maximum concentration represented 0.57% of the DCG. The highest mean concentrations
during 1997”weredetected in the fourth quarter (Table 4-9).

No gamma-emitting radionuclides were detected in the quarterly composite 2-in. low-volume falter
samples submitted for analyses during 1997. In addition, no positive detections of I-131 were noted on
any charcoal cartridge.

Sr-90 was the only radionuclide detected by radiochernistry (Table 4-10). The maximum
concentration collected from the ANL-W was 1.8 * 0.9 E-16 ~Ci/cc and represents 0.002% of the DCG.
All of the concentrations were either at or near background concentrations.

Results for the 1997 annual mean of the quarterly SP concentrations are shown in Table 4-11. Higher
particulate concentrations were found at the distant and boundary locations than on the”INEEL. The
largest source of airborne particulate in the vicinity of the INEEL is considered to be resuspended dust
from high winds and the local agricultural operations.

Tritium samples were collected at EFS and VANB. preliminary laboratory analyses indicated that

some samples may have contained detectable concentrations of triti~ but uncertainties in both sampling
and laboratory analyses make these results questionable. An investigation of these results is in progress,
but no conclusions have been reached at this time. A separate report detading the conclusions will be
issued.
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Table 4-7. Maximum ~oss-al~ha concentrations for 1997 ~er location.

Maximum
Concentrationa

Location Date (E-15pci/cc)

ANL-w 03/12 2.4 + 1.6

10/01 2.2 * 1.0

Cl?A 10/22 2.7 & 0.9

EBR-I 09/17 4.1 + 1.8

EFS. 03/26 2.9 + 1.0

ICPP 07/16 2.3 * 1.1

03/26 4,7 * 1.2

PBF 10/22 2.7 + 1.2

RWC 10/01 2.8 * 0.9

TAN 11/05 2.5 + 1.0

10/22 3.7 * 1.0

v. 07/02 3.5 * 1.1

OFF-SITE 01/15 4.4 * 1.1

a. Uncertaintiesshownare the associated2 sigma.

Table 4-8. Mean gross-alpha concentrations for 1997 per location.

1stQuarter 2nd Quar&er 3rd Quarter 4th Quarter AIIlual Annua.I
Concentmtion Concentration Concentration Concentration Concentration % of

Location (E-15/JCi/cc) (1315pCi/cc) (E-15pCi/cc) (E-15PCUCC) (E-15pCi/cc) DCG

ANLw 0.4 0.3 0.8 0.9 0.6 3.0

0.7 0.9 0.5 0.8 0.7 3.7

CFA 0.1 0.8 0.7 0.9 0.6 3.2

EBR-I 0.4 0.9 1.6 0.9 1.0 4.8

EFs 0.7 1.1 1.0 0.8 0.9 4.4

ICPP 0.3 0.9 1.2 0.1 0.6 3.1

1.2 0.9 1.1 0.8 1.0 5.0

PBF 0.8 0.5 0.8 0.8 0.7 3.7

RWIVIC 0.2 0.7 1.1 0.9 0.7 3.6

TAN 0.7 1.2 1.1 1.0 1.0 4.9

0.3 0.8 1.1 1.0 0.8 3.9

v. 0.2 0.8 1.4 0.9 0.8 4.1

OFF-SJTE 0.8 Lo 1.2 1.1 1.0 5.2
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Table 4-9. Mean gross-beta concentrations for 1997 per location.

1stQuarter 2nd Quarter 3rd Quarter 4th Quarter huual Mean fklllual
Concentration Concentration Concentration Concentration Concentration % of

Location (E-15/uci/cc) (E-15/.lci/cc) (E-15pcticc) (E-15pci/cc) (E-15#ci/cc) DCG

ANL-w 16 16 22 25 20 0.2

17 18 25 27 22 0.2

CFA 15 16 20 25 19 0.2

CPP 20 15 20 26 20 0.2

EBR-I 19 19 25 27 22 0.2

EFs 21 18 21 28 22 0.2

21 18 25 30 23 0.3

PBF 18 20 25 26 22 0.2

RWMC 16 14 21 22 18 0.2

T~ 20 18 22 24 21 0.2

20 19 25 28 23 0.3

VANB 18 18 21 24 20 0.2

Ol?l-srm 18 16 21 24 20 0.2

Table 4-10. Sr-90 analyses results for 1997.

Concentrationa
Location Quarter (E-15 /.Jci/cc) % of DCGb

ANL-w First 0.18 * 0.09 0.002

VAN-B First 0.14 * 0.05 0.002

Third 0.10 * 0.04 0.001

PBF Fourth 0.12 + 0.05 0.001

Fourth 0.17 + 0.06 0.002

Blaclcfoot Fourth 0.13 + 0.06 0.002

a. Uncertaintiesshownare the associated2 sigma.

b. The DCG valuefor Sr-90 (9,000E-15pCi/cc) is definedin DOE Order5400.5.
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Table 4-11. 1997annualmean for susmnded uarticulate concentrations.

Concentration

Location (ug/m3) .

ANL-w 13

CFA

EBR-I

EFS

ICPP

PBF

RWMC

TAN

VANB

Blackfoot

Craters of the Moon

Idaho Fdk

Rexburg

7

5

8

9

10

7

9

10

8

9

9

12

8

18

18

Ambient nitrogen dioxide measurements were obtained on a continuous basis at the stations located at
the intersection of Van Buren Boulevard and U.S. Highway 20/26 and the EFS. The New Waste Calcining
FaciIity (NWCF) at ICP~ the largest single source of nitrogen dioxide on the INEEL, operated during
three quarters of 1997. The mean nitrogen dioxide concentrations for 1997 at VANB and EFS were
4.4#g/m3 (2.3 ppb) and 8.5#g/m3 (4.5 ppb), respectively. These were significantly lower than the EPA
national primary ambient air quality standard of 100 @m3 (53 ppb). See Figure 4-16 for quarterly mean
concentrations of nitrogen oxide in 1997.

Ambient sulfur dioxide was continuously monitored at VANB during 1997. The mean sdfiu dioxide
concentration was 5.3 @m3 (2.0 ppb) or 6.7% of the annual primary air quality standard. The maximum
daily concentration of 23.2 @m3 (8.7 ppb) was 6.4% of the primary standard for a 24-hour period. The
maximum recorded three-hour average of 24.8 pg/m3 (9.3 ppb) was 1.9% of the secondary standard.

4.2.3 Direct Radiation

The speciilc objectives of direct radiation monitoring are to characterize direct radiation levels at the
perimeter of INEEL faciMies and to detect and report significant trends in measured levels of penetrating
radiation.

The SESP maintains environmental TLD locations on the INEEL along major highways and around
the perimeter fences of each major facility (Figure A-l). Results of TLD measurements (beta energies
greater than 200 keV and gamma energies greater than 10 kev) are analyzed to detect trends and are
directly compared to applicable standards and action levels. At each location, a TLD packet containing
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Figure 4-16. Quarterly mean concentration of nitrogen dioxide for 1997 (E9801O5).

five individual chips is placed 0.9-m (3-ft) aboveground. The TLD packets are replaced in May and
November of each year. The sampling periods for 1997 were from November 1996 to May 1997 (Spring)
and from May to November 1997 (Fall).

The ESP uses a GPRS system to collect gamma-radiation surveys. The GPRS is mounted on a
four-wheel drive vehicle (F&we 4-11); two plastic scintillation detectors ident@ contaminated areas, and
a computer records the data. The vehicle was driven at a speed of approximately 5 mph to collect the data.

.4.2.3.1 Data Summary and Assessment. None of the dosirneters were missing during either
semiannual changeout. Table 4-12 shows the TLD data from the six locations with the highest
measurements for 1997 compared to past data. Most remaining exposures were close to background and
are comparable to historical exposures.

During 1997, ARA #4 TLD measurements increased due to decontamination and decommissioning
operations at ARA. Primardy, the area adjacent to tlis TLD has become a temporary storage area for
radioactive waste boxes.

ICPP #9 is located in a contaminated soil area and showed an increase during 1996. k 1997,

measurements were comparable to past data. ICPP #20 is also located in the vicinity of a radioactive
material storage area and remains consistent with historical measurements.

TRA #2 and TM #3 are adjacent to the former radioactive disposaI pond that has been drained and
covered with clean soil. These areas are also close to a radioactive material storage area which is just
inside the TRA facilhy fence line. TRA #3 had the maximum measurement (328 & 14 mR) for 1997.
Both these locations are consistent with historical measurements. TRA#11 has been gradually increasing
over the past two years as additional waste has been added to the radioactive material storage area.
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Table 4-12. Comparisonofthehighest1997TLDconcentrationstopastdata.
Exposure + 2 ~ (rnR)

Location 1994 1995 1996 1997

ARA4 160 + 7 157 * 9 167 + 10 270 + 11

ICPP 9 202 * 8 83 + 4a 283 + 18 196 + 8

ICPP 20 217 * 9 236 + 9 251 + 13 245 + 10

“ TRA2 242 * 14 261 + 13 270 + 10 257*9

TRA3 _hb 295+ 11 . 345+16 328+ 14

TM 11 148*5 151 * 4 194 * 6 246* 12

a. MissingduringFall change-out.

b. Missingduring Spring change-out.

Three high exposures were identifkd during 1996for which no known sources were identified. These

locations were the RWMC 17A, RWMC 23A, and Highway 20 mile marker 276. During 1997, these
measurements returned to levels comparable to past data.

TrienniaI gamma radiation surveys around the perimeter of INEEL facilities, annual surveys in
contaminated soil areas, and annual surveys of major INEEL roadways were conducted in 1997 to
document gamma radiation levels using the GPRS system. No abnormalities were noted during any of the
surveys, and levels were comparable to historical levels.

4.2.4 Soil Sampling

The specific objectives of the SESP sofl sampling activities are to determine present concentrations of
radioactivity in soil (natural and fallout), assess any buildup of radioactivity due to INEEL operations,
and detect and report significant trends in measured concentrations of radionuclides in soil.

At each sampling location, a soil sample is collected at each of the four comers of a 10 x 10-m
(approximately 11x 11-yd) square and at the center of the square. A stainless-steel sampling ring and
scoop are used to collect a 12-cm (4.7-in.) diameter x 5-cm (2-in.) deep sample fkom these soils. The
samples are combined to forma single composite sample. The composite sampks are then dried,
weighed, homogenized (ball-milled), screened through a number 35 sieve, and then analyzed by gamma
spectrometry, and sekcted samples are submitted for radiochemistry. Soil samples were collected from
the TRA locations shown in Figure 4-17. All soil samples are analyzed for gamma-emitting radionuclides.
Selected samples are then submitted for specific alpha- and beta-emitting nuclides.

4.2.4.1 Daia Summary and Assessment Six soilsamples were collected and analyzed by gamma
spectrometry, and 29 in situ gamma spectometry measurements were collected from ‘IRA (Figure 4-17).
Samples were not collected in areas that were impacted by the TRA Warm Waste Pond remediation effort
(except location 5.2). Twelve of the previously sampled locations were lost due to the installation of the
lined ponds. The comparison of the Cs 137 data to the in situ data collected at the same six locations is
presented in Table 4-13. Cs 137 was the only man-made radionuclide that was found above detection
limits. The maximum sample concentration was 1.39 * 0.14 pCi/g, and the maximum in situ measured
concentration was 1.60 * 0.04 pCi/g. Both maximum concentrations were found at location 3.3. These
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Table 4-13. Comparison of CS-137 results from in situ measurements and laboratory analyses.

Measurements (pCi/g)

Location In situ Laboratory Analyses

1.3 1.11 * 0.04 10.4 * 0.12

3.3 1.60 + 0.04 1.39 * 0.14

A2.2 0.68 * 0.03 0.61 & 0.06

A3.4 0.77 * 0.04 0.72 & 0.12

5.2 0.17 * 0.06 0.07 & 0.06

8.2 1.01 * 0.04 1.05 & 0.08

concentrations(both in situ and analytical)show a generaldecrease of approximately15%from the 1990

data collectedbyRESL.~Withtheexceptionoflocation5.2,theresultsarecomparable.The
inhomogeneity of the soils and the difference in counting geometry make an exact correlation difficult. As
additional data are collects a correlation factor for the two methods will be evaluated. Location 5.2 is
the only location where the soil was disturbed by the remediation and construction activities and is also in
close proximity to a radioactive material storage area. The storage area may have affected the in situ data
(no collimator was used for this &ta set). Samples have been submitted for specific-alpha analysis, but
the data were not received in time to be included in this report.

4.2.5 Quality Assurance/Quality Control

The QA/QC measures are the same for all of the ESP. See Section 4.1.9 for a discussion of the IMP
QA/QC prOgr~

.
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5. COMPLIANCE MONITORING PROGRAMS

The ComplianceMonitoringProgram consists of the following DrinkingWater,Liquid Effluent
Monitoring, Storm Water Monitoring, and Groundwater Monitoring Programs.

In 1988, in response to a DOE-ID request, a centralized drinking water program was established at
most INEEL facilities. Whh the consolidation of contractors, the retimg facilities were incorporated
into a Drinking Water Program (DWP), which was implemented in January 1995. In addition to the
monitoring, the DWP also coordinates the INEEL Cross-Comection Control Program.

The Liquid Effluent Monitoring Program was instituted at the INEEL in 1986, and radiological
monitoring of selected effluent streams was added to the program in 1992. Effluent monitoring for
compliance with various permits has been added as permits are obtained.

In September 1992, DOE submitted a Notice of Intent to EPA to obtain coverage of the INEEL under
the NPDES General Permit-z A Storm Water Monitoring Program in compliance with permit conditions
was implemented in 1993. The program has been modifkd as data are evaluated and needs are identiiled.

In 1993, DOE-ID formalized the INEEL Groundwater Monitoring Program. The purpose of this
program is to integrate, to the extent possible, all groundwater monitoring programs at the INEEL. The
INEEL Groundwater Monitoring Program is documented in the Idaho Nationa? Engineering Laboratory
Grcmzdwater Monitoring Z?2zn.zgIn 1997, monitoring of storm water that enters deep injection wells for
compliance with State of Idaho Injection Well Permits was transferred from the USGS to LMITCO.

5.1 Drinking Water Program

The DWP was established for monitoring production and drinking water wells, which are
multiple-use wells for industrial use, fire safety, and drinking water. Routine monitoring is conducted at
all LMITCO-operated facilities. According to the Idaho Regulations for Public Drinking Water Systems
~daho Administrative Procedures Act (IDAPA) 16.01.08]?0 LMITCO drinking water systems are
classifkd as “nontransient or tmnsienb noncommunity water systems.” The transient noncommuni~
water systems are at EBR-1, Gun Range, and Main Gate. The rest of the water systems at the INEEL are
classifkd as nontransiens noncommunity water systems.

Because groundwater supplies the drinking water at the INEEL, information on groundwater quality
was used to help develop the DWP. The USGS and LMITCO monitor and characterize groundwater
quality at the INEEL. Three areas of groundwater contamination at the lNEEL are the TAN ar~ the
CFA, TRA, and ICPP arw and the RWMC area.

5.1.1 Program Design Basis

The DWP conducts monitoring to ensure drinking water is safe for consumption by demonstrating
that the drinking water quality meets federal and state regulations [maximum contaminant levels (MCLs)
are not exceeded]. The SDWA establishes the overill requirement for the DWP.

The DWP uses only EPA-approved analytical methods for drinking water analyses in compliance
with IDAPA 16.01.0830and 40 Code of Federal Regulation (CFR) 141.28.s1These EPA methods have
speciilc practical quantitation levels and holding times, and these are Iiited in the 40 CFR 141–143.s1

Laboratories used by the DWP performed analyses according to specifkd EPA methods, protocols,

and procedures as listed in 40 CFR 141-143. In addition, the State of Idaho and EPA require laboratories

5-1



to be certified by the State of Idaho or be certified by a state that has reciprocity with the State of Idaho
before performing drinking water analyses. All laboratories used by the program were either State of
Idaho-certifkd or were certifkd by a state having reciprocity.

Currently, 17 wells and 10 distribution systems are monitored by the DWP on a routine basis at the
INEEL. Table 5-1 lists the drinking water parameters that were monitored in 1997 along with the
frequency of sampling. Parameters are regulated by the State of Idaho under authority of the SDWAS
Primary drinking water standards set MCLS for parameters that have been proven to cause cancer or other
health problems at high concentrations. Pararnetem that have not been proven to cause adverse health
effects, but can cause aesthetic problems in a water supply, are regulated by secondary maximum
contaminant levels (SMCLS).

Parameters with primary MCLS are required to be monitored at least once every compliance period,
which is three years. Parameters with SMCLS me monitored every three years based on a
recommendation by the EPA. The three-year compliance periods for the DWP are 1993-1995,
1996-1998, and so on. Many parameters require more frequent sampling during an initial time period to
establish a baseline, and subsequent monitoring frequency depends on the baseline.

The DWP monitors more frequently than the minimum regulatory requirements at CFA, TSF, and
RWMC because of known tritiurn, trichloroethylene (TCE), and carbon tetrachloride, respectively, in
groundwater. Even though regulations only require quarterly monitoring for bacteriological analyses, the
DWP collects some samples more frequently because of historical problems with bacteriological

contaminants(Table5-l). These detectionswere usually causedby deterioratingwaterlines and stagnant
water, and resampling of these areas normally indicated compliance with the MCL.

5.1.2 Data Summary and Assessment by Facility

During 1997, a total of 683 routine samples were collected and analyzed at CFA, EBR-1, Gun Range,
ICPP, Main Gate, PBF, RWMC, TAN (CI’F and TSF), and TRA. In addition to the routine sampling, the
DWP had 21 nonroutine requests for sarnpliig. Based on 1997 sampling results, no MCLS were exceeded
at the compliance point for LMITCO-operated water systems at the INEEL. Those analytical results that
exceeded or approached an MCL in 1997 are presented in Table 5-2 and are discussed in the subsections
below. A discussion of a previously identii3ed bacteria problem at PBF is also included.

5.7.2.1 Centfzd Facilities Area. Routine monitoring for tritiurn from the SRPA began in 1961. In
general, tritiurn concentrations in groundwater have been decreasing due to changes in disposal rates,
disposal techniques, recharge conditions, and radioactive decay. Water samples were collected quarterly
horn CFA #1 well (’locatedat CFA-651); CFA #2 well (located at C!EA-642);and CEA-1603, (point of
entry to the distribution system) for compliance purposes. The CFA water system serves over
1,000 people daily.

Since tbe early 1950s, wastewater containing tritium has been disposed to the SRPA at TRA and
ICPP (Figure 3-2) through in@tion wells and infiltration ponds. These wastewaters migrated

south-southwest and are the source of tritium contamination in the CFA water supply wells. In 1993,
waste disposal practices were changed, and wastewater containing tritium is now discharged to lined
ponds or evaporated.
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Table 5-1. 1997drinkingwater monitoringlocations aud schedule.

Facility SamplePoint Parameters SamplesFrequency

CFA SelectedBuildings Bacteriological 2 monthlya
4 monthlyb

Totaltrihalomethanes 1quarterly

1603 Nitrate 1 armuallya

1603,Point-of<ntry to distribution @fUiCS (40 CFR 141.12,.24,.40,
systemafter txeatmentand #1 Well and .61)C ~~u=~$;rdannually)b

1603 Metals, inorganic, and seco&lary 1,as requiredevery 3 years
drinkingwater standards

Wells#1 and#2 and 1603 &OSS alph~ beta, and Uitium 1 sampleeach, quarterly

SelectedBuildings Bacteriological 1 quaterl~
3 monthlyb

614, point-of+my to distribution Nitrate 1annually’
systemafter neatment

&OSSalph~ bem and tritimn 1 quarterly

614and Wells#l and #2 @SIliCS (40 ~ 141.12,.24,.40, 1,as required
and .61)C (quarterlyor annually)’

614 Metals,inorganic, and secondary 1, as requiredevery 3 yms
drinkingwaterstandards

EBR-I SelectedBuildings Bacteriological 1 quarterly
1,May,June, July, AugusL
and Septembe@

601, point-of-entrytodistribution Nitmte 1 annually
systemafter treatment

Grossalph bea andtritium 1quarterly

601andWell @SIlkS (40 CFR 141.12,.24,.40, 1,as required
and .6l)C (quarterlyor annually)’

601 Metals,inorgmics, and secondary 1,as requiredevery 3 yearn
drinkingwater standards

GunRange SelectedBuildings Bacteriological 1 quarterl~
1 monthlyb

Total trihalomethanes 1 quarterly

608, point-of-entryto distribution Nitrate 1 annually
systemafter treatment

&OSS Slpk@bekijand tritium 1 quarterly

608 and Well &&UliCS (40 ~ 141.12,.24,.40, 1,as required
and .61)C (quarterlyor annually)’

608 Metals,inorganic, and secondary 1, as required every 3 years
drinkingwater standards

ICPP SelectedBuildings Bacteriological 2 monthlp
2 monthlyb

Total trihrdomethanes 1 quarterly

614, point-ofatry to distribution Nitrate 1 annuall~
systemafter treatment

614 and Wells#1 and #5 Organics(40 CFR 141.12,.24,.40, 1,as required
and .6l)C (quarterlyor annually)’

Grossalph%be@ tritium,and sr-90 1 sampleeack quartdyb

614 Metals,inorganic,andsecondary 1,asrequiredevery3 years
drinkingwaterstandatls
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Table 5-1. (continued).

Facility SamplePoint Parameters SamplesFrequency

MainGate SelectedBuildings Bacteriological 1quarterly
1monthlyb

603, point-of-entryto distribution Nitrate 1annuallya
systemafter treahnent

Grossalph%bem and tritium 1quarterly

603 and Well @Ji311iCS (40 ~ 141.12,.24,.40, 1,as required
and .61)C (quarterlyor annually)a

603 Metals, inorganic, and secondary 1,as requiredevery 3 yeara
drinkingwater standards

PBF SelectedBuildings Bacteriological 1quarterly
3 monthlyb

638, point-of-entryto distribution Nltmte 1 annually
systemafter treatment

Grossalp~ beta, and tritium 1 quarterly

638 and Wells#1 and K? &&UliCS (40 ~ 141.12,.24,.40, 1,as required
and .6l)C (quarterlyor annually)b

638 Metals, inorganic, and aecon@ry 1,as requiredevery 3 yeara
drinkingwater standards

RWMC SelectedBuildings Bacteriological 1quarterly
3 monthlyb

604, point-of-enhyto distribution Nitrate 1annuallya
systemafter treatment

604, point-of~nt.ryto distribution Metals, inorgardcs,and aecondaxy 1,as requiredevery 3 years
systemafter treatment drinkingwater standards

603well,604,point-of-enbytodis- &OSS alph~ &@ and tritium 1quarterly
tributionsystemafter treatment

Organicsas listedin Table5 1,as required
(40 CFR 141.12,.24,.40, and .61)C (quarterlyor annually)a

selected Buildings Bacteriological 1 quarterl~
4 montblyb

Total trihalomethanes 1quarterly

608, point-of+nay to dishibution NltIate 1annuallp
systemafter treatment

Grossalph km and tritium 1quarterly

608 and Wells#1, #3, and #4 &@IliCS (40 ~ 141.12,.24,.40, 1,as required
and .61)c (quarterlyor annually)a

608 Metals, inorganic, and secondary 1,as requiredevery 3 years
drinkingwater standards

TSF SelectedBuildings Bacteriological 1quarterl~
3 monthlyb

Total trihalomethanes 1 quarterly

610,point-of-etmyto distribution Nitrate 1annually
systemafter treatment

&OSS dp~ &@ and tlitium 1quarterly
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Table 5-1. (continued).

Facility SamplePoint Parameters SamplesFrequency

TSF 610,#1and##2Wells OrganicsaslistedinTable5 1,as required
(continued) (40 CFR141.12,.24,.40,and.61)’ (quarterlyorannually)’

610 Metals,inorganic, and secondary 1,as requiredevery 3 yeas
drinkingwater standards

a. Compliiccsamples.

b. Surveillancesamples.

c. Waiversforreducedmonitoringof someorganicparameters(e.g.,dioxiu)wereobtainedfromtheStateofIdaho.

Table 5-2. Parameters that exceeded or approached the MCLS for 1997.

Parameter Location Average Results MCL

Trichloroethylene TSF #1 Well 6.10@La 5 /.@L

Tritium CFA Dist. 13,418 pciib 20,000 pci/L

CFA #1 Well 13,400 pci/Lb 20,000 pci/L

CFA #2 Well 11,900 pcflb’c 20,000 pci/L

CarbonTetrachloride RWMCWell 4.23 /@Lb 5 /@L

RWMC Dist. 2.65 @Lb 5 /@L

a. This is only an averageoftwoquartersat thewellbead.Tbecompliancepoint is tier the spargersystem(air stripping
process] the complianceresult is 0.84Pg/L for the threequartersaverage.No samplingwas conductedduringthe fourthquarter
sincethe systemhad been takenout of serviceto replacepiping.

b. llese valuesdid not exceedtheir respectiveMCLS,but are known contaminantsthat the DWP is tracking.See specificsec-
tionsfor details.

c. Duetoconstructionactivities(replacingthepump),thewellwasoutofserviceduringthefourthquartettherefore,thisisa three
quarteraverage.

At the distribution system (CFA-1603), the mean quarterly concentration of tritium was
13,418 pCti, compared to.the MCL of 20,000 pCi/L. In 1997, the CFA #1 well mean quarterly tritium
concentration was 13,400 pCfi, and the CFA W well mean tritium concentration was 11,900 pCi/L.
Since December 1991, the mean tritiurn concentration has been below the MCL at both wells and the
distribution system. Figure 5-1 illustrates the variation of tritium concentrations since 1990 with results
from RESL and other analytical laboratories identified separately. In general, mean concentrations in both
wells have been decreasing, and should continue to gradually decrease over the years for the following
reasons tritium is not being disposed in the infiltration ponds, and the aquifer level has increased 4 to 5 ft
in the last couple of yearq so, the tritiurn is becoming more dispersed and gradually decaying. The higher
concentration of tritium in CFA #1 well appears to be related to the wells proximity to the contamination
source.

5-5



.

l'''' ''''' ''l'' ''''' ''''l' ''''' `'''' l'''' ''''' ''l'' ''''' ''''l' ''''' ''''' l'''' '''''''l
#

/1
—— CFA Well #1 (RESL) ~ CFA Well #1 (other)

.8

\

- -=- - CFA Well #2 (RESL) - +_ - CFA Well #2 (other)
●/*s*-

/

1 -- * -- CFA Dist. Sys. (RESL) -- ~ -- CFA Dist. Sys. (other)
I ---- MCL

.

J

t
-1”,----- ------ ----- ----- ----- ----- ----- ----- -
1.
I Af “1. .

I ,./ ●

\

-4[~

.:::.,<. $:: :..~,”” ; : :
● . ..> 4

3
● *- 4,..8 . ; ‘4*

\ 1
,,
1, a

I ;,8 8
8.8

~~u:mi~~+ ~
‘A::,

●

# ●

● ,:*g ■

-n
●

A $%”

; :,4; ,,.%SSA

● *

-x+?’ ‘i ‘4 :

%k~ I@l) A
‘-d ‘s

\
~~: ● \ no. b’ ~

%
❑

JIIIIII 11111111111111111111111111111111IIIIIIIIIlIIIIIIIIIIIlIIIIIIIIIIIlIIIIIIIIIIIl
10/90 10/91 10/92 10/93 10/94 10]95 10196 10/97

Month./Year
E9S0079

Figure 5-1. Tritium concentrations in CFA drinking water (E980079).

5.7.2.2 Power Burnt Facility. Water samples were collected from the PBF #1 well, located at
PBF-60Z PBF #2 well, located at PBF-61% and PBF distribution system, located at PBF-638, the point
of compliance for drinking water sampling. PBF #1 and P13F#2 wells nomxdly supply drinking water to
all personnel at the PBF area. The PBF water system serves over 100 people on a daily basis.

Because of the presence of coliform bacteria (absent for Escherichia Coli) in the past, PBF personnel
have been supplied bottled water to drink from July 1995 until March 1997. The bacteria are believed to
be a result from a combination of old, deteriorating pipes, stagnant water from buildings, storage tanks
where water usage is liited, and biofihn that can cause positive colifonn detections.

Instead of super-chlorinating the system and risking the possible return of coliform bacteri% a
continuous, mixed-oxidant disinfection system was installed and began operating in March. There have
been no colifonn bacteria detections at PBF since.

5.1.2.3 Radioactive Waste Management Complex. Various solid and liquid radioactive and
chemical wastes, including TRU wastes, have been disposed at the RWMC. The RWMC contains pits,
trenches, and vaults where radioactive and organic wastes were disposed below-grade, as well as placed

above-grade and covered on a large pad. During a Site-wide characterization program, carbon
tetrachloride and other VOCs were detected in groundwater at the RWMC.32Review of waste disposal
records indicated an estimated 334,600 L (88,400 gal) of organic chemical wastes were disposed at the
RWMC prior to 1970, including carbon tetrachloride, TCE, tetrachloroethylene, toluene, benzene,
1,1,1-trichloroethane, and lubricating oil. High vapor-phase concentrations (up to 2,700 ppmv) of VOCS
have been measured in the unsaturated zone above the water table. Groundwater models predict that VOC
concentrations will continue to increase in the groundwater at the RWMC.
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The RWMC well is located in WMF-603 and supplies all of the drinking water for over 150 people at
the RWMC. The well was put into service in 1974. Water samples were collected from the RWMC well
and from the point of entry to the d~tribution system which is the point of compliance, located at
WMF-604.

Since monitoring began in 1988, there has been an upward trend in levels of carbon tetracbloride
(Figure 5-2). In October 1995, the levels of cad-m tetrachloride increased to 5.48 @L at the well. This
was the first time the levels in the well exceeded the MCL of 5.0 Pg5. The MCL for carbon tetrachloride
is 5.0 fig/L for a four quarter average. The levels at the well are used for comparison purposes only
because no MCL was exceeded at the distribution system (WMF-604), which is the compliance point.
This is also the point from which water is first consumed at RWMC. The USGS results are comparable.
The mean concentration at the well for 1997 was 4.23 Fg/L, with a maximum concentration of 5.10 pglL.
The mean concentration for the distribution system was 2.65 @L, with a maximum concentration of
3.10 pg/L. Technologies are being considered for treatment of the carbon tetrachloride to ensure the water
is safe for potable usage (e.g., drinking, eye washes, and showers). Co-sampling with USGS and
increased DWP monitoring are being implemented to track carbon tetrachloride concentrations. 1997
USGS sampling results are presented in Section 5.4.

5.7.2.4 Test Area NoW. The TSF injection well (TSF-05) is believed to be the principle source of
groundwater contamination at the TAN facilities. VOCS were fmt detected at TAN in 1987 during routine
sampling of the water supply wells. The USGS followed up with a more comprehensive sampling
program at TAN and detected high levels (up to 35,000 Yg/L) of various VOCS in groundwater
monitoring wells.ss A number of investigations into the extent of groundwater contamination have been
conducted under consent orders signed under CERCLA authority among DOE-ID, the State of Idaho, and
the EPA Region 10. Groundwater contamination at TAN is currently beiig investigated under Operable

Unit 1-07 oftheFederalFacilityAgreementandConsentOrderfortheINEEL?4Aremedial
investigation has been conducted to develop information necessary to assess the risk posed by the
groundwater contamination and to select a remedial action, if necessary.3s During 1997, water samples
were collected from four wells and two distribution systems at CTF and TSF. Approximately 300 people
are served by the two water systems at TAN.

5.1.2.4.7 TSF Water SysteH 1987, TCE was detected at both TSF #1 and #2 wells, which
supply drinking water to approximately 100 employees at TSF daily. Bottled water was provided until a
sparger system (air stripping process) was installed in 1988 in the water storage tank to volatilize the TCE
below the MCL and provided drinking water safe for consumption. To date, the sparger system has been
effective.

concentrations of TCE averaged 6.1 j.@L for the f~st two quarters of monitoring in TSF #1 weII,
which exceeded the MCL of 5 Pg/L. Although the MCL was exceeded at the wellhead, the compliance
point is the point of entry to the distribution system (TSF-61O) after treatment by the sparger system. The
MCL was not exceeded at the distribution point. During the third quarter of 1997, TSF #1 was taken
off-line because it was determined that the TCE in groundwater at TAN qualified as a Resource
Conservation and Recovery Act (RCRA) listed hazardous waste. Third and fourth quarter monitoring
samples were not collected because of handling and disposal issues. TCE levels are historically higher at
TSF #1 during the third and fourth qumt.e~ therefore, and the missing third and fourth quarter samples
likely account for the lower average concentrations for 1997.
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Figure 5-2. Carbon tetrachloride concentrations in the RWMC drinking water systems (E980080).

The sparger was not used after groundwater was determined to contain a RCRA listed waste. Well #2
was put ordiie, which required no treatment (sparger), since the TCE levels were below the MCL. TSF #2
well was the main well used in 1997. The average of TCE at the distribution system decreased from
1.66 @L in 1996 to 0.84Pg/L because TSF #2 was the main well used in 1997. Figure 5-3 illustrates the
concentrations of TCE in both TSF wells and the distribution system from 1994 through 1997. The
exceeded MCL in the August 1994 distribution sample is attributed to preventive maintenance activities
intermpting operation of the distribution system. The differences between the two wells are attributed to
different usage rates, proximity to the contamination source, seasonal change, and groundwater mob~hy.

5.1.3 Cross-Connection Control Program

In February 1988, the INEEL Cross-Connection Control Program was initiated to perform inspections
of all facilities managed by the M&O contractor to locate cross-connections and ident@ potential
problems. The main objective of the Cross-Connection Control Program is to ensure the work force is

supplied safe water by protecting potable water from contamination from a nonpotable source or from a
reverse of normal flow in the distribution systems and plumbing within buildings. The Cross-Comection
Control Program inspects the potable water plumbmg and distribution systems for cross-connections with
a nonpotable source.

Water distribution systems at the INEEL consist of two types. Multiple-use water systems
(combination firelindustrial and potable water) utilize drinking water from a common water distribution
system. These systems have the highest potential for cross-comections and the highest degree of
oversight is applied in these areas of cross-connection control. Split systems typicalIy are segregated from
one anothen fwe/industrial water is either fed from a separate source or isolated from a common supply
by means of a back-flow prevention device that is commensurate to the degree of hazard.
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Figure 5-3. Trichloroethylene concentrations in TSF drinking water systems (E980081).

To meet guidelines set forth in OSHA Standard 1910.141 and 1926.51?6 the INEEL
Cross-Connection Control Program performs annual inspections of potable water phunbmg and
distribution systems, annual certifkd backflow assembly testing, and maintenance of backflow prevention
devices and assemblies for properties owned or operated by the DOE-ID. System inspections, certified
backflow device testing, and maintenance are performed in accordance with the UnijornzPlumbing
Cod# and “Idaho Regulations for Public Drinking Water Systems.’=o

5.1.4 Quality Assurance/Quality Control

The DWP follows established procedures and analytical methodology before samples are collected.
The DWP has established data quality objectives (DQOS) that are found in the program plan. The DQOS

are qualitativeandquantitativestatementsthatspecifythestudyobjectives,the study boundaries and
limitations, the types and amounts of data to collec~ and levels of decision errors that will be acceptable
to support decisions.

For the DWP, the decisions to be made, along with the sample design and frequency are defined by
state and federal drinking water regulations. All parameters that were monitored in 1997 were below
applicable MCLS and monitored within the required time ibrne, except as stated in Table 5-2.

Only approved drinking water methods as listed in 40 CFR 141-143 were used for drinking water
analyses. All laboratories that were used for analyses were certiiled by EPA or had reciprocity with the
State of Idaho for drinking water analyses as required by EPA.

The DWP has a programmatic goal of 100% of all compliance samples being submitted, analyzed,
and validated. This goal was met for 1997. Also, 107oof the samples submitted each calendar year will be
QA/QC samples (duplicates, field blanks, and bliid spikes).
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Overall the blind spike recoveries were within the QC standard range. Occasionally, there was a low
or a high bias (VOCS only), usually for one parameter. Also, methylene chloride was detected a few times
in the trip blanks. Methylene chloride is a common laboratory contaminant and is often present in trip
blanks and laboratory method blanks. All QA/QC blind samples were validated and found not to have
affected the results.

Overall, the intend QC samples that were submitted for the DWP for 1997 were within the QC
standards and the DWP DQOS as stated above.
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5.2 Liquid Effluent Monitoring Program

The Liquid Effluent Monitoring Program provides environmental monitoring for nonradioactive and
radioactive parameters in liquid waste effluents generated within selected facilities at the INEEL. The
program is designed to ensure that liquid effluent samples provide representative data to demonstrate
compliance with regulatory requirements.

5.2.1 Program Design Basis

INEELIdahoFallsfacilitiesarerequiredtocomplywiththeapplicableregulationsfoundin
Chapter 1, Section 8, of the MunicipalCodeof the City of Idaho Falls.sgThe City of Idaho Falls is
authorized by the Clean Water Act to set pretreatment standards for non-domestic discharges to the
publicly-owned treatment works (40 CFR 403, “General Pretreatment Regulations for Existing and New
sources of Pollution’’).3gIndustrial Wastewater Acceptance WA) Forms are obtained for facilities that
dispose process liquid effluent throughthe Ci~ of Idaho Falls sewer system. These requirements apply to
all LMITCO and DOE-ID-operated facilities that discharge to the City sewer system. Permits include
general requirements applicable to all facilities and spec~lc monitoring requirements for the IRC and the
WCB due to the nature of activities at these two facilhies.

The State of Idaho regulates the dischargeof liquid effluent under IDAPA 16.01.02, “Water Quality
Standards and W=tewater Treatment Requirements.”m Much of the wastewater discharged at the INEEL
is to the ground surface through infiltration ponds or sprinkler irrigation systems. Discharge of
wastewater to the land surface must be permitted under IDAPA 16.01.17, ‘Wastewater Land Application
Permits”dl (WLAPs). LMITCO operates seven WLAP faciMies at the INEEL. Permit applications have
been submitted to the Idaho Division of Environmental Quality (IDEQ) for three facilities: WRRTF
process and sewage ponds, TRA Cold Waste PoncLand TM Chemical Waste Pond. Four facilities have
been issued WLAFS: CPA sewage treatment plant (STP), ICPP Percolation Ponds, ICFP STP, and
TN/TSF STP. A temporary permit was issued for the TRA STP in 1997, but the irrigation system was
never used, and the permit was closed in November 1997. Each permit lists operational, compliance, and
monitoring requirements. The permits generally require compliance with the Idaho groundwater quality

standards~ in specfied downgradient groundwater monitoring wells, annual discharge volume and
application rates, and effluent quality limits.

The 1997 Annual Wastewater Land Application Site Perj$lonnanceRepotis for the Ia!ahoNational
Engineering Laborato&2 for permitted wastewater land application facilities were submitted to the IDEQ
on February 26, 1998. The reports describe site conditions for the CFA S~, the ICPP STP, the ICPP
Percolation Ponds, and the TAN/TSF STP as required by State of Idaho WLAPS. These reports contain
permit-requimd monitoring da@ status of special compliance conditions, and discussions of
environmental impacts by the facilities.

Parameters monitored in 1996 were reviewed in 1997 to accommodate new permits, regulations,
orders, and codes and to reflect the changing processes at the INEEL. Sampling frequency and type are
determined by considering the purpose for obtaining the data. Locations are chosen at pornts where the
samples most closely represent the released effluent when practical. Effluent discharges that fall under a
permit are monitored as the permit requires.

During 1995, an approach was developed to evaluate effluent sampling locations, frequencies, and
parameters based on risk.43Risk is defined as the statistical probability of exceeding a release limit (both
regulatory limits and environmental risk-based limits). The program evaluated the historical data for all
effluent streams using this approach and modified the sampling design during 1996. The modifkd design
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was implemented in 1997, and resulted in an overall reduction in monitoring locations, frequencies, and
parameters.

The design differentiates between streams requiring characterization monitoring and those requiring
surveillance monitoring. The objectives of characterization are to provide data from which risk can be
quantified and to establish baseline conditions for measuring change. Streams requiring characterization
did not have sufficient historical data to quanti@ risk. Surveillance requirements were determined from
historical data and risk.

Effluent streams that were sampled during 1997 and the parameters and frequency of monitoring for
each stream are listed in Table 5-3. Each facility area (e.g., CFA, ICPP, Idaho Falls, RWMC, T~, and
TRA) was sampled monthly, quarterly, or semiannually depending on requirements. The specific day
during the period was randomly selected, and the specific locations sampled during any given period
within each facility area varied. Each location was determined by rotating through the complete list of
available locations within one area or as required in applicable permits. Monitoring for permit-required
parameters was conducted according to the frequencies specifkl in permits for applicable streams.

Twenty-four hour composite samplers were used at all possible locations. Grab sampling was
conducted at certain areas because of inaccessibility to the effluent stream or the nature of the discharge.
The Industrial Wastewater Acceptance agreements with the City of Idaho Falls and the WLAPS require
use of analytical methods for the analysis of pollutants listed in 40 CFR 136, Subchapter N, “Effluent
Guidelines and Standards.”~

5.2.2 DataSummaryand Assessmentby Facility

During 1997, a total of 15 effluent discharge points were routinely monitored for nonradiological
parameters and seven for radiological parameters at six area.x Cl?& ICPE Idaho Falls, RWMC, TM, and
TWL

INEEL facilities use water in a variety of processes and operations therefore, the final liquid
effluents released to the environment are composed of discharges from a range of sources. In many cases,
the impact of water usage by a given facility process on raw water quality is minimal, creating relatively
clean wastewater effluents that are roughly comparable in quality to the raw water source. In other cases,
however, wastewater effluents contain pollutants characteristic of particular processes.

Two major classes of liquid effluents from LMITCO facilities existi those generated by numerous
contributing sources within a facility, and those generated by a single source (i.e., a unique process or
operation). For effluents generated by numerous contributing sources within a facility (i.e., nonspec~lc
sources), annual mean concentrations of individual pollutants usually lie in a relatively narrow range, well
below regulated levels. For a single-source effluent, a change associated with its source has a more direct
impact on the observed character of the effluent.

To assess the data for trends or changes that might indicate loss of process control or unplanned
release, statistical contldence limits are calculated based on past monitoring data. Limits are based on the
variance estimate of the analyte concentrations around the mean concentration for the period 1986
through 1996. Because of the many measurements below the detection limit for radionuclides and VOCS,
conildence limits are not calculated for those parameters. A Level 2 statistical control limit is set at the
upper 99% conildence limit on individual measurements. If a measurement for the current year exceeds
the Level 2 control limi~ there is a less than 1% chance of this happening because of random fluctuations.
Values that exceed the Level 2 control limit fall outside what is expected based on historical stream
characteristics, but do not necessarily indicate possible adverse environmental consequences. Instances
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Table 5-3. 1997effluent monitoring locations, parameters, and frequencies.
Typeof

Location DischargeDescription Monitoring Parametersa Frequency

CFA-LS1,STP Untreatedwastewaterfrom all WLAP
Lift Station

Monthly

Quarterly

Monthly
(when pivot
operating)

Quarterly

Monthly

Monthly
mrly

-lY

Annually

Quarterly

Monthly
(through
September)

Monthly
(throudl

WLAPparameters
sanitarysewerdrainsthroughout
CPA

CFA-STF,STP
effluentpump
pit

TreatedwastewaterfromtheCFA
STPlagoonspriorto land
application

WLAPand

Characterization

Cl, F, S04 TDS, ICP metalsc
+ HgandradioIogiCd
parameters
WLAPparameters

CFA-696:
Transportation
ComplexOil
and Water
Separator

CPP-769,
influentto STP

Waterassociatedwith the floor
drains and vehiclemaintenance
areas in the new transportation
complex

Characterization Totaloil and greaseand
Vocsf

Untreatedwastewaterfrom
sanitarysewerdrain throughout
CPP

Treatedwastewaterfrom the CPP
lagoonsprior to the infiltration
trenches

WLAPparameters

CPP-773,SIT
effluentto Rapid
Infiltration
Tkenches

T&%708,eAcid
caustic
Purnphouse

WLAPand
Chamcterization

WLAPparameters
KY metals+ Hg and
radiologicalparameters

Watertreatmentprocessat the
TRA demineralize facility

Surveillance ICP metals+ Hg, Cl, F, SO~
TDS, and NNN
Radiologicalparameten

TRA-764,
effluentto Cold
WastePond

Nonradioactive,nonsanitary
drainsthroughout‘IRA

Surveillance ICP metals+ Hg, Cl, F, S04
TDS, and I’diOIOgiCd

parameters

TRA-LSIFW-P
LtitStation

Unmateddischargesto the
sanitarysystem

WLAP parameters

TR4-STF,’ HP
Pond 1

Sewage treated in lagoon No. 1 WLAPparametem

TAN-655,
effluentto TSF
pond

Combntion of processwater
from T2UWW7and treated
sewage

WLAPand
Surveillance

Surveillance

Radiologicalpammetm
WLAPparametm

-lY
Monthly

&lmlalIy

semiannually

semiannually

ICP metals+ Hg, Cl,F, SO~
TSS, TDS,BOD,NNN,TKN,
and P

ICP metals+ Hg, Cl, R S04
TSS, TDS, and NNN

WRRTF-1$
SewageLagoon
sump

Treatedeffluentfrom the sanitary
systemat WRRTF

SmveiUancewRRTF-2,e
processpond
sumppit

Nonsanitary,nonradioactive
sourcesat WRRTF

IFF-603B,IRC
east accesspoxt

Sewageand laboratory
dischargesfrom IRC and the
ResearchOilice Buihiing

lTVA~OKln RCRAmetak$ + ~ Ni, Zn,
CN, and phenol
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Table 5-3. (continued).

Typeof
Location DischargeDescription Monitoring Paraxnetma Frequency

D31?-616,WCB Sanitarysewageandwastewater l?VAForm RCWl metals i- Cu, Ni, Zn, Semiarmurdly
effluent from WCB CN, and phenol

RWMC,Sewage Sardtaxysewagefrom RWMC Characterization ICPmetals+ Hg, Cl, F, S04
Lagoone

Quarterly
TDS,TKN, NNN, R TSS,
BOD, and VOCs

a. AUlocadonsaresampledforfieldparametersincludingpH,speciticconductance,andtemperature.
b. WastewaterLandApplicationPermitparametersarespxifiedintheindividualpermits.
c. ICPmetalsincludeantimony,arsenic,bexylli~ cadnd~ cbrondunLcopper,lead,mercury,nickel,sekni~ silver,thalli~ zinc.
d. Radiologicalparametersrncludegrossalp~ grossbe~ andgammaspectmmetry.
e. Thesesampleswerecokted asgrabsamples.OthersamplesareX-hourcomposites.
f. EPAMethod624TargetList.

g. RCRAmetalsincludearsenic,bari~ cadmi~ chrondq le@ mercury,sekni~ andsilver.

where monitoring data exceed the Level 2 control limit are reviewed to determine if a significant change
has occurred in the effluent stream or to determine if there are possible adverse environmental
consequences. In most cases, there is no concern identifkd. When the change is substantiated and
environmental or regulatory issues are identifl~ appropriate follow-up action is taken. CPP-773 was the
only stream for which a parameter repeatedly exceeded a Level 2 control limit (Section 5.2.2.2). All other
level two exceeded pmarneters were one-time occurrences and did not indicate a trend or identi& a
regulatory issue, and therefore, are not discussed.

Measurement results were compared to regulatory limits. Regulatory limits include RCRA toxicity
characteristic hazardous waste limits and limits set in applicable permits. Any detections above regulatory
limits were addressed with facility representatives and regulatory agencies, and if required, actions were
taken based upon these reviews. Ml results were below RCRA characteristic hazardous waste limits and
City of Idaho Falls limits. With the exception of a single total nimogen sample at the ICPP STP, which
exceeded a WLAP lirni~ all results were within regulatory limits.

Additionally, concentrations in discharges to land application facilities were compared to calculated
risk-based release levels. Release levels were developed for disposal of wastewater to land application
facilhies (percolation ponds or sprinkler irrigation sites).’$s~~Release levels were developed to ensure that
long-term use of the ponds for wastewater disposal would not result in accumulation of contaminants that
potentially become an unacceptable risk to human health or result in degradation of groundwater quality
in excess of WLAP limits. In some instances, calculated release values that are protective of the
environment would be greater than RCW toxicity characterization leaching procedure (TCLP) hazardous
waste or DOE DCGS. In cases where the regulatory criteria are more stringen~ those criteria take
precedence and are used as the release level. Gross alpha and gross beta concentrations were compared to
the DCG for the most restrictive alpha- and beta-emitting radionuclides potentially present (AM-241 and
Sr-90).

Minimum, maximum, and mean concentrations for 1997 data were calculated. Historical and 1997
summary statistical data for permitted effluent streams and streams for which permit applications have
been submitted are presented in Appendix E. The following sections discuss effluent characteristics and
parameters that exceeded the applicable limits in 1997 for selected effluent streams. Concentrations for
parameters measured in 1997 were all below corresponding release levels, except where noted in the
following sections.
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5.2.2.7 central Facilities Area. The sanitary sewage drains throughoutCJ?Aatkct the chemical
characteristicsof the overall CFAeffluent.A number of unique dischargesources exist, including
chemical laboratories, the craft shops, the cafeterk print shop, the warehouse, vehicles services, and the
dispensary. One location upstream of the STP was monitored totaling three CFA effluent monitoring
locations (’Bible5-3 and Figure A-4). The transportation complex oil and water separator was monitored
to characterize the d~charge from the new faciMy constructed in 1996.

The only effluent discharge to the environment monitored at CFA was from the STP. The CFA STP
receives wastewater from sanitary sewage drains throughout CFA. A new STP was put into operation and
replaced the old system in February 1995. The STP consists of a l-acre partial-mix, aerated lagoon, a
3.6 ha (9-acre) facuhative lagoon, and a 0.2-ha (0.5-acre) polishing pond and provides application on up
to 30 ha (73.5 acres) of native desert range land through a sprinkler pivot irrigation system.

A State of Idaho WLAP was issued for this system in July 1994. The permit hits wastewater
application to 63.5 ha-crnlldyear (25 acre-in./acrcJyear) from March 15 through November 15, and limits
leaching losses to 7.6 cniyr (3 in./yr). Irrigation began in June 1997 and continued through September.
Application of wastewater to a native range habhat is a unique practice, and this technology is being
evaluated to determine the benefits and suitabilky.

The permit specifies effluent monitoring locations, frequencies, and parameters. No parameter
concentration Iiits are specifkxl in the permit. The two locations monitored for compliance with the

permit include the influent to the STP coIIect.edmonthly at the Lift Station (CFA-M1) and the final
effluent to the pivot monitored at the pump pit (CFA-STF) during months of pivot operation. An
unscheduled shutdown in pivot irrigation occurred from July 14 to August 5 that prevented the collection
of the July sample.

Yearly average concen~ations for parameters measured in the influent to the CFA STP (CFA-LS1)
were below levels typically classifkd as “weak” municipal wastewater miologica.1oxygen demand (BOD)
e 110, TSS <100, total N <20 mglL].47This is consistent with the signiilcant portion of wastewater that
is derived born noncontact cooling water from air conditioners and heating systems at CFA.

Treatment in the CPA SIT lagoons was suftlcient to produce good quality effluent for land
application. This is indicated by the significant reduction in the average concentrations of total nitrogen,
BOD, COD, and TSS between influent (CFA-LS1) and effluent concentrations (CFA-STF).

5.2.2.2 Idaho Chemical Processing Plant The primary discharges to the environment at ICI?P
include the effluent from the STP to rapid infiltration trenches (CPP-773) and effluent from the service
waste system to the percolation ponds. WLAPS were issued for these systems in September 1995. The
permits specify effluent monitoring locations, frequencies, and parameters. WLA.P monitoring of the STP
was conducted as part of the Liquid Effluent Monitoring Program beginning in October 1995. Prior to this
date, ST’Pmonitoring was conducted by ICPP Operations.

The ICPP generates 5.7 to 9.5 MUday (1.5 to 2.5 MG/day) of process wastewater during normal
operations. This service waste is discharged to Percolation Ponds 1 or 2 via the service waste system. The
Percolation Ponds are used only to receive the discharge of nonhazardous wastewater. The service waste
discharge to the Percolation Ponds was monitored by ICPP Operations during 1997, and data are not

included in tils report. Service waste sampliig included the WLAP monitoring and monthly composite
samples for radiological and nonradiological parameters. Effluent constituent concentrations were within
normal ranges, and the annual flow volume was within permit limits. Required I(2I?Pdata are reported in
the 1997 Annwd Wastewater Land Application Site Performance Reports for the Idaho Natilmal
Engineering and Environmental Laboratory, 42and in the ICPP Environnmml Monitoring Repoti.4
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The STP at ICPP is used to treat and dispose of sanitary and other related wastes at the ICPP It
consists of two aerated lagoons, two quiescent, facultative stabdization lagoons, four rapid infiltration
trenches, and six weir boxes (control stations) that move the sewage through the desired lagoons and
trenches. During September 24 and 25, Cell No. 1 was bypassed so that the influent flow meter weir plate
could be replaced in CPP-769 Control Station in an effort to resolve discrepancies between the influent
and effluent flow meter readings. In order to prevent potential tears in the liner due to wildlife entering
the pon~ a chain-link fence was installed around the the pond area in October 1997.

Automatic, flow-proportional composite samplers are located at control stations CPP-769 and
CPP-773 @ure A-8). The WLAP for the STP sets the following limits for effluent prior to the
infiltration trenches (CPP-773):

● TSS of 100 mg/L averaged monthly

. Total nitrogen (N03-N + NOZ-N + TKN) of 20 mg/L averaged monthly [with interim limits
(through September 1997) of less than 40 mg/L averaged monthly and yearly average of less
than 26 mg/L]

. Flow to rapid infiltrationtrenches of 30 million gallons annually.

For 1997, the STP effluent did not exceed the 100 mg/L total suspended solids (TSS) or the flow
Iimit set forth in the permit. However, the total nitrogen limit of 20 mg(L was exceeded in the December
sample (24.4 mg/L). The annual average concentration was 16.1 mg/L. Influent and effluent total nitrogen
concentrations ffom October 1995 through 1997 are shown in Figure 5-4. Effluent total nitrogen levels
appear to fluctuate with seasonal temperatures as shown by the decreasing nitrogen levels in the summer
months and increasing concentrations in winter. Microbial activity in the lagoons is reduced during
periods of cold temperatures and resuh.s in decreased nitilcatiotidenitriflcation processes. Further
sampling will be conducted in early 1998 to determine whether elevated nitrogen levels remain. IDEQ
was notified of the exceeded levels when data were received. As a result, efforts are underway to
determine alternative treatment systems or methodologies that will ensure the total nitrogen levels remain
below 20 mg/L. An engineering evaluation is being conducted to determine whether operational changes,
such as increasing pond depth or recirculation will provide adequate treatment.. Other treatment options
being considered include breakpoint chlorination or addition of a carbon source.

MontMy TSS concentrations exceeded the Level 2 statistical control limit 5 times during 1997
(Table 5-4). The Level 2 limits were based on historical monthly sample data obtained under
Environmental Monitoring program procedures since permit required monitoring was implemented
(October 1995 through 1996). The average TSS concentration obtained during this historical period was
7.1 mg/L, compared to an average of 21.4 mg/L in 1997. Although none of the 1997 monthly
concentrations approached the 100 mg/L permit Iimi$ these excursions indicate a deviation from normal
operations since the permit was issued. TSS concentrations are also obtained by the STP operators on a
weekly basis for operational purposes. A review of these data collected from 1994 through 1996 showed
that the monthly average concentrations ranged from 2.0 to 81.3 mg5, with annual averages of
32.2 mg/L in 1994,20.3 mg/L in 1995, and 7.3 mg/L in 1996. When historical operator data are
considered, the 1997 TSS concentrations are within the historical levels for this eilluent. TSS
concentmtions will continue to be evaluated as more post-petit data are collected to determine normal
operating levels and to monitor for upward trends.

Overall, treatment in the ICPP STP lagoons was suilicient to produce good quality effluent for land
application to the rapid tilltration trenches. This is evidenced by the significant reduction in average
concentrations of total nitrogen, TSS, and BOD as determined fkom the differences between influent and
effluent concentrations.
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Figure 5-4. ICPPtotalnitrogen levels inthe STPfrom 1995through l997(J98OlO4).

Table 5-4. TSS data exceeding Level 2 control liits of 20.5 mg/L.

Concentration
stream Sample Date (mg/L)

CPP-773 05/07/97 31.80

07/08/97 44.00

08/21/97 51.00

09/16/97 29.00

10/09/97 21.00
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5.2.2.3 ICMIO IWS Facilities.Sixteen Waste Acceptance Forms have been issued for 27 buildings
operated by LMITCO. Administrative controls are in place at the IRC and WCB to ensure discharges
from individual operations at these facilities are in compliance with the City discharge limits.

Industrial Wastewater Acceptance Forms for the IRC and the WCB spec@ semiannual monitoring
requirements to demonstrate compliance with C@ sewer limits. In addition, monthly self-monitoring was
conducted as a pollution prevention practice and reported to the city until March 1997. Monthly
self-monitoring was discontinued based on a statistical analysis of historical dam indicating a low
probability of exceeding a limit. Whh concurrence from the city, monitoring at the semiannual
compliance points was reduced to only permit-required parametem in September 1997. Table D-5 lists the
1997 concentration limits for discharges to the Chy of Idaho Falls sewer system.

No contaminants were detected above the City of Idaho Falls limits in IRC or WCB effluent
discharges during 1997.

5.2.2.4 Radioactive Waste Management Complex. Samples were routinely collected from the
lined sewage lagoons at the RWMC (Figure A-12). The lagoons received sanitary sewage effluent from

support facilities at the RWMC. The Liquid Effluent Monitoring Program began collecting wastewater
samples at the RWMC sewage lagoons in April 1995, shortly after the lagoons were constructed. All
analytes detected in water samples from the RWMC lagoons were below applicable release levels in
1997.

5.2.2.5 7’estArea North. Theprimarydischarges to the environment monitored at TAN include the
final effluent to the T~/TSF Disposal Pond (TAN-655) and the effluent to the WRRTF SIT sewage
lagoon and process pond (WRRTF-1 and WRKI’F-2).

5.2.2.5.1 Effluent to the TANKSF Disposal Pond (ZAN-655)-The T~/TSF disposal pond
is an unlined percolation pond. The pond receives wastewater discharges from the TSF STP and process
wastewater. The T~/TSF STP receives wastewater from sanitary sewage drains throughout the TSF
area. The SIT and process wastewater combine in the T~-655 sump before being discharged to the
pond. The TAN/TSF STP was constructed in 1956. The facilhy consists of a sewage collection lift station,
Imhoff tanlG sludge drying beds, trickle falter and settling@ contact basin, and infiltration disposal
pond. The TAIWTSF disposal pond was constructed in 1971; prior to tha~ treated wastewater was
disposed via an injection well.

Process wastewater contributed to the pond includes boiler blowdown, such as that generated in the
Service Building, which is expected to contribute inorganic salts concentrated from feedwater (calcium
and magnesium salts, chlorides, and sulfates), corrosion products (metal oxides), and any chemical
additives. Wastewater from the demineralize system is expected to contribute mineral salts fkom makeup
water and excess regenerant chemicals (sodium-hydroxide and sulfuric acid). Data from 1987 through
1997 were consistent with these anticipated discharges.

A WLAP was issued for this system in May 1996. The permit specifies effluent monitoring

requirements for the TN-655 location. The WLAP sets the following limits for effluent prior to

discharge to the TSF Pond (TAN-655):

● TSS of 100 mg/L averaged monthly

● Total nimogen (N03-N + N02-N + ‘HUN)of 20 mg/L averaged monthly

● Flow volume of 34 million gallons annually.
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The annual flow volume and average monthly concentrations for total nitrogen and TSS were below
permit limits.

5.2.2.5.2 Effluent to the WRRTF Sewage Lagoon and Prooess Pond (WRRTF-1 and
WRRTF-2)-The WRRTF Sewage Lagoon receives effluent from sanitary drains fkom the WRRTF
facility. Sewage passes through aseptic tank and sand falter before being discharged to the pond. Due to
limited personnel at WRRTP, this discharge was low-volume and intermittent. Data collected fkom 1992
to 1997 were comparable to data obtained from other SIT effluents on-Site.

The WRRTF Process Pond receives low-volume, intermittent discharges from secondary cooling
water and boiler blowdown, and rarely receives demineraIizer regenerant solutions. Data tiom 1987 to

1997wereconsistentwiththeseanticipateddischarges.

5.2.2.6 Test ReactorArea. At TRA, all wastewaters are handled as either nonradioactive (cold),
low-level radioactive (warm), or highly radioactive (hot) waste. Cold waste is released to a percolation
pond (Cold Waste Pond), and warm wastewater is discharged to a lined, evaporation pond (Warm Waste
Pond). A tanker trailer contains the hot waste and is transported to ICPP for evaporation. Nonradioactive,
sanitary waste is discharged to the STP, and nonradiological deminerali.zer waste is discharged to a
percolation pond (chemical Waste Pond).

The primary effluent discharges to the environment monitored at TRA during 1997 include
(a) effluent to the Cold Waste Pond (’IRA-764), (b) effluent to the Chemical Wrote Pond (TRA-708), and
(c) effluent to the STP Lagoons (TRA-LS1 and ‘IIU-STP). A more detailed discussion of these effluents
is provided below.

5.2.2.6.1 Effluent to the Cold Waste Pond (TRA-764)+iffluent to the Cold Waste Pond
(TRA-764) is generated by the nonradioactive, cold waste drains within TRA. The cold drains are located
throughout TRA, including laboratories and craft shops. Maintenance cleaning waste, floor, and yard
drains are examples of intermittent TRA discharges that might alter water qutdity parameters during
normal operation. The largest volume of wastewater received by the Cold Waste Pond is secondary
cooliig water from the ATR reactor when it is in operation. Chemicals used in cooling tower water are
primarily commercial corrosion inhibitors and sulfuric acid to control pH. The cold waste effluents collect
at the cold well sump and sampling station, and are pumped out to the Cold Waste PonG which is located

outside the ‘1’IL4fence. A radiation monitor and alarm on the cooling tower system prevents accidental
discharges of radiologically contaminated cooling water.

Data collected from 1987 through 1997 indicated that the cold waste effluent is fairly homogeneous,
and in 1997, met applicable release levels for all parameters monitored.

5.2.2.6.2 Effluent to the Chemioal Waste Pond (TRA-708+The TM effluent to the
Chemical Waste Pond is generated by water treatment processes at the TRA deminemlizer facility. The
ion-exchange process uses electrically-charged resin beads to attract and adsorb oppositely charged ions
from the water until the resin exchange sites are filled with ions from the water. When the exchange
capacity of the resin is saturattxl the resin bed is regenerated by rinsing the resin with an appropriate
chemical solution. Cation-exchange regeneration, which uses sulfinic acid as a regeneran~ is performed
approximately every other day. Anion-exchange regeneration uses a sodium-hydroxide regenerant and is
performed approximately every third day. The waste streams are neutralized before beiig discharged to
the Chemical Waste Pond. The neutralization took place in the brine pit (’IRA-731A) until September
1995, when an above-ground tank (TM-708C) was put into operation for neutralization. During 1997,
the neutralized waste stream was sampled from the sampliig point in TRA-708C. The field pH
measurement range for 1997 was 6.67 to 9.77.
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Ion-exchange regeneration waste streams typically contained mineral salts removed from the water,
excess regenerant chemicals, and rinse waters from the regeneration process. Speeiflc waste stream
constituents anticipated in regeneration wastewater include calcium, sodium and magnesium salts, iron,
copper, zinc, aluminum, manganese, potassium, chlorides, sulfates, mercury, and sodium-hydroxide.

Constituents with elevated levels are discussed in the following paragraphs. All others were below
concern levels.

Water quality data from 1987 to 1997 were consistent with the large quantities of dissolved salts in
demineralize effluents. The high historical mean conductivity (21,365 @) and total dissolved solids
(TDS) (21,074 mg/L) resulted from the elevated levels of dissolved salts and free ions introduced during
the regeneration process. The high historical mean concentrations for sodium (3,835 mg/L) and sulfate
(17,339 mg/L) resulted from the sodium-hydroxide and sulfimic acid used in the regeneration process.
Average concentrations in 1997 exceeded risk-based release levels for sulfate (by 15 times), TDS (by
10 times), and sodium (by 12 times). The high levels of these constituents have the potential to degrade
groundwater and represent an environmental concern. A reverse osmosis system is scheduled to replace
the existing dernineralizer system in 1999. This will eliminate discharge of these contaminants to the
Chemical Waste Pond.

5.2.2.6.3 Effluent from the Sewage Treatment Plant (TRA-LSI and TRA-STF~The TRA
STP lagoons receive wastewater from sanitary sewage drains throughout ‘IRA. The old plant was
replaced by two liied treatment lagoons in December 1995. Beginning in 1996, infiuent to the lagoons
was sampled from the new lift station (’TlL4-LS1).

During 1996, it wasdetermined that the liner in lagoon no. 2 was leaking. Beginniig in September

1996, samples were collected from the transfer structure at lagoon no. 1. Sampling results were used to

develop a WLAP application for a temporary irrigation system to be operated while the lagoon liner was
being repaired. A temporary WLAP was issued for the system on July 8,1997. However, daily
wastewater flow rates were somewhat lower than estimated during the repair period so, lagoon no. 1
never reached capacity, and no wastewater was ever applied to the land application site. Monitoring was
discontinued in October 1997, and the permit was cancelled.

5.2.3 Speoial Studies

The WLAP for the CFA STP requires annual soil sampling inside the irrigation area. These results are
reported in the Annual WLAP Site Performance Reports.QzIn addition to permit-required soil sampling,
additional soil and soil pore-water sampling was initiated in 1997 as part of a special study. The primary
objective of this study is to evaluate the effects additional nitrogen and salt loading have on the overall
soil profde in a native sagebrush steppe environment (one of three plant communities in the irrigation
area) and implications on the long term ecological health of the area. This study will measure soil
chemistry for the same constituents as those required for the WLAP (with the exception of phosphorous)
inside the irrigated ar~ and compare them to similar measurements made immediately outside the
irrigated area in the same plant community. Lysimeters were also installed for the purpose of extracting
soil pore-water at the same locations and depth intervals as the soil samples.

Samplinglocations were chosen based on their proximity to the ESRF’Sneutron probe access tubes.
A cluster of three lysirneters @wed at 30-cm (12-in.), 60-cm (24-in.), and 90-cm (35-in.) depths] were
placed adjacent to 5 neutron probes within the irrigation area and 5 neutron probes in an adjacent control
area during the summer of 1997. Soil pore-water sampling will begin at these locations in the spring of
1998; a time at which snow-melt and rainfall are most likely to produce conditions conducive to soil
pore-water extraction. Soil sampling at the same depths and areas will occur in the spring at the same time
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as the soil pore-water sampliig, and again in the fall at the same time as the soil samplingfor the WI.&
permit compliance.

Compared to the adjacent control area outside the irrigation anxz results of November 1997 soil
sampling indicate an increase in soluble salts inside the irrigation area. Both conductivity and the sodium
absorption ratio are elevated in the 0-30 cm (0-12 in.) interwd within the irrigation area. The soil
electrical conductivity and sodium absorption ratio in this depth interval are approaching that of the
applied wastewater. Ca and Mg concentrations are approximately twice as high at all depth intervals
inside the irrigation area than they are outside the irrigation area. Na concentrations are much higher in
the 0-30 cm (0-12 in.) interval inside irrigation ar~ but much lower at 30-60 cm (12–24 in.) and 60-90
cm (24-35 in.) intervals. Although there is soluble salt buildup near the surface, it is well below levels
considered detrimental to plant growth and soil permeability.

Ammonia concentrations within the soil profile have not increased signflcantly due to irrigation. It is
likely that most of the ammonia is volatilized upon application, and the remaining ammonia is quickly
utilized by plants. Nitrate and TKN concentrations in the surface intervals are lower within the irrigation
area than the control area. It is possible that increased nutrients available to the plants as a result of
wastewater application are actually stimulating plant grow@ resulting in rapid utilization of plant
available nitrogen. Nhrogen levels are slightly higher at deeper depth intervals (below root zone) within
the irrigation area. These higher nitrogen levels may be consistent with reduced uptake by plants from
deeper depth intervals.

Organic matter amounts did not change signiilcantly within the irrigation area. Signiilcant changes in the
percentage of organic matter are not expected for severrd years until plant matter from several growing
seasons is incorporated into the soil profile.

Additional data will be collected and statistical analyses performed to better determine effects of nitrogen
and salt loading on the overall soil profile and implications this may have on the long term ecological health
of the area.

5.2.4 Quality Assurance/Quality Control

Field replicates, or duplicate samples, are collected approximately once per year per sampling
location. The goal is to achieve less than or ecpd to 35% relative percent difference between any pair of
duplicate samples. One hundred percent of the effluent duplicates for volatile organic analysis achieved

this god, 95.6% of duplicates analyzed for metals achieved this god, 86.7% of duplicates analyzed for
inorganic achieved this goal; 100% of duplicates analyzed for radionuclides achieved this goaL In many
instances, the effluent samples collected are either nondetected for various analytes or contain analytes at
concentrations less than five times the method detection limit. When analyte concentration is less than
five times the method detection limi~ quantification of the analyte becomes less certain, which has a
negative effect on any statistical analyses performed on the data set.

Blind standards (QAIQC field bIinds) are submitted approximately quarterly. Blind standard sample
solutions are purchased from a supplier of laboratory QC standards. The samples are prepared by the
supplier of the standards using bottles and labels supplied by Environmental Monitoring Program. After
preparing the blind standards, the supplier ships the prepared samples back to the Environmental
Monitoring where they are repackaged and shipped to the analytical laboratory. The standard labeling and
sample numbering scheme is used so that there is no indication to the analytical laboratory that the

samples are QC samples.

Fwst quarter field bliid spikes sent to the analytical laboratory consisted of trace metals, inorganic,
phenolics, cyanide, and volatde organics. Results were consistently biased low except for phenolics,
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which were within the certifkd value range. Second quarter blind spikes sent to the laboratory consisted
of trace metals and inorganic. Acceptable results were achieved for trace metals and most inorganic,
except for the analysis for cyanide, which was far outside the performance acceptance limits. Third and
fourth qumer blind spike results for metals, TDS, fluoride, sulfate, phenolics, cyanide, nitrate-nitrite,
TKN, and volatile organics were within performance acceptance limits but results for BOD, COD, TSS,
and chloride were outside performance acceptance limits.

Low bias in results of analyses performed on blind QC samples may indicate that the results of
effluent samples collected in the same time period may also be biased low. Data remains usable as long as
this possibility is taken into account. For the Liquid Effluent Monitoring Program, the majority of the
analytical results are several times lower than any specifkd limits. In other words, analytical results could
be, in most instances, several times higher than they are and still be less than the discharge limits. No trip
blank contamination was observed in1997.

The LMITCO Sample Management Office reviewed all blind standards data and discussed possible
issues with the contract laboratory personnel, but could find no specific problems. The raw data submitted
showed no irregultities.

The primary contract laboratoriesused by the Liquid Effluent MonitoringProgram include Recra
Lab-NetPhiladelphiaand Paragon Analytics.Recra LabNet Philadelphiaparticipates in the DOE Mixed
AnalytePerformance Evaluation Program and in the DOE Integrated Performance Evaluation Program,
which integrates QC &ta obtained by the EPA Water Pollution Laboratory Performance Evaluation
program. These programs send blind QC spikes to participating laboratories in order to evaluate their
performance. The parameters evaluated in the program studies include inorganic trace metals, VOCS,
pesticides, PCBS, nutrients, oil and grease, cyanide, chemical and biochemical demands, and others.
Recra Lab-Net Philadelphia has consistently demonstrated acceptable accuracy and precision for the
majority of analytical parameters. Under the Integrated Performance Evaluation Program, the laboratory
occasionally has provided unacceptable resuhs for sulfate, nitrate, total organic carbon, and TSS.

For effluent radiological analyses, inter-laboratory comparison samples (blind spikes) are sent to
participating laboratories (including Paragon Analytics) by the EPA-Las Vegas Performance Evaluation
pro- the DOE Mixed Analyte Performance Evaluation Program, and the DOE Environmental
Measurements Laboratory Quality Assessment Program. The INEEL Drinking Water program also sent
bliid spike samples to Paragon on a quarterly basis. The laboratory has demonstrated acceptable accuracy
and precision for these analyses.
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5.3 Storm Water Monitoring Program

The EPA NPDES rules for the point source discharges of storm water to waters of the U.S. require
permits for discharges from industrial activities and construction sites. The permits require
implementation of pollution prevention plans to reduce pollutants in storm water discharges. Additional
requirements apply to water priority chemicals above a threshold quantity. Also, groundwater protection
is required by a special condition included by the State of Idaho.

For regulatory purposes, surface water at the INEEL includes the Big Lost River, Little Lost River,
Birch Creelq spreading areas, playas, and tributaries, which comprise the Big Lost River System (BLRS)
(l?igure 5-5). Groundwater could be influenced by storm water through deep injection wells located at
CPA, PBF, and T~.

On September 9,1992, the EPA issued the NPDES GeneraI Permit for Storm Water Discharges from
Constmction Sites4gwith an effective date of October 1,1992. To meet the requirements of the permit,
DOE-ID prepared the INEEL Storm Water Pollzklm Prmention Plan for Construction Activities.50 The
planprovides for pollution prevention practices and inspections, but monitoring is not required.

On September 9, 1992, the EPA issued the NPDES General Permit for Storm Water Discharges
Associated with Industrial Activityz with an effixtive date of October 1, 1992. To meet the requirements
of the permi~ DOE-ID prepared the INEEL Storm Water Pollution Prevention Plan for Industrid
Activitie#l (SWPPP-IA). The SWPPP-IA is applicable to all the facilities and includes pollution
prevention teams, descriptions of potential sources of pollution, measures and controls, evaluation
requirements, and monitoring requirements. Practices to minimim storm water pollution are evaluated

annually, and the plan is revised accordingly. In 1997, monitoring of stormwater that enters deep injection
wells was transferred from the USGS to LMITCO.

5.3.1 Program Design Basis

The Storm Water Monitoring Program meets the NPDES General Permit requirements by conducting
required monitoring. In addition, the program monitors storm water runoff to deep injection weIls because
the State of Idaho stipulated a special condition in the NPDES General Permit concerning the protection
of groundwater and to comply with State of Idaho injection well permits.

Storm water monitoring involves collecting and amdyzing samples to determine the pollutants in
storm water discharges. Storm water has the potential to transport pollutants to surface water or
groundwater. Sources of pollutants include fallout fkom industrial air emissions, contaminated soil,
pesticide and fertiliir application, vehicle and equipment wash and repair areas, parking lots, material
handling areas, spills or leaks, illicit connections to the storm drain system, refueling operations, vehicular
emissions, and material storage areas.

Parameters for all sites were based on specillc facility operations. Sampling of snow melt and rain
runoff began in 1993 at various facilh.ies at the INEEL. Permit-required data are submitted to the EPA in
the Annual Discharge Monitoring Report.sz Additionally, all data are reported in the annual updates to the

SWPPP-M.

During 1996, current monitoring, regulations, other DOE programs nationwide, and historical storm
water data were evaluated. Based on the evaluation, the 1997 monitoring network was reduced from 1996
levels, and parameters were streamlined to include indicator parameters that could be compared across
sites.
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A total of 16 sites (’l’’able5-5) at eight INEEL areas (Appendix A) were designated as storm water
monitoring locations based upon drainage patterns and proximity to potential sources of pollutants. Four
faciMies met the conditions for semiannual monitoring required by the NPDES General Pennit when
discharges occur to the Big Lost River System (CFA Landfill #3, ICPP Coal Pile, ICPP retention basin,
and RWMC SDA). Seven locations at deep injection wells were included in tie monitoring network.
Storm water runoff not specii3cally required by the permit was also monitored to evaluate the
effectiveness of storm water pollution prevention practices.

During 1997, the Storm Water Monitoring Program attempted to collect samples at the deep injection
well basins, whether water was discharged down the injection well or no~ to provide an indication if
storm water could pose a threat to the aquifer. The Storm Water Monitoring Program was also responsible
for collecting samples from water discharging down the deep injection wells for demonstration of

compliance with the State of Idaho in@ction well regulations53 and permits.

Samples were collected from snow melt or storms that left at least 0.25 cm (0.1 in.) of precipitation
preceded by at least 72 hours without precipitation to allow pollutants to build up and then be flushed
from the drainage basin. Because sampling occurs in response to unique meteorological conditions,
advance schedules cannot be developed. The NPDES General Permit requires two samples per year for
the four locations that are subject to the permit requirements. An attempt was made to sample all locations
twice a year. Samples were either grab samples or composite samples. Permit-required grab samples were
collected within the frost 30 minutes of disch~ge, if possible, or within the fmt hour if not.
Permit-required composite samples were collected by collecting flow-proportional aliquots every 15 to
20 minutes during the first three hours of discharge or when the storm ended, whichever was shortest.
Basin grab samples were collected in the place of composites if the storm water was not discharged from
the basin within 24 hours. Because of unique meteorological conditions, not all sites may be sampled
every year.

The storm duration and amount were recorded for all precipitation events along with the duration
between the storm event sampkxi and the end of the previous storm. The NPDES GeneraI Permit requires
these measurements, as well as total discharge volume, for storms resulting in a discharge to the BLRS.

5.3.2 Data Summary and Assessment by Facility

During 1997, a total of eight sampling events took place. A sampling event is defined as samples
being obtained from one of the 16 monitoring locations for a single storm. 13ve of the 16 sites were
sampled during rainfall events, and three were sampled during rainfall events with snow melt runoff. A

totalofsixsiteshadatleastonesamplecollected.Table5-6showssamplingdatesandlocationsforthe
storm water events in 1997.

No flow was observed during 1997 at six monitoring points and seven injection wells (Table 5-5}
therefore, no samples were collected at those locations.

The number of sampling events in 1997 was significantly lower than in 1996 due to less snow melt
mnoff. There was also sIightIy less precipitation [0.89 cm (0.35 in.) less at CFA] and fewer storms that
produced greater than 0.25 cm (0.10 in.) in 24 hours (31 storms in 1996 versus 24 in 1997 at CFA).
Additionally, in 1997, the dry periods between storms were longer causing more infiltration and less
runoff.
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Table 5-5. 1997storm water monitoring locations and frequencies.

Number of
Sampling Events

Site ID Site Description Parametersa in 1997

CFA-MP-2b CFA Ixm3fill #3 near
entrance

CFA-MP-3

cPP-MP-lb

cPP-MP-2b

PBF-MP-2

PBF-MP-3

PBF-MP-4

RWMC-MP-2b

SMC-MP-1

TRA-MP-1

TRAMP-2

TSF-MP-1

TSF-MP-2

TSF-MP-3

CFA Disposal Well near
junction of Lincoln and
Wyoming

East Perimeter Road at
culvert to retention basin

South side of coal pile at
discharge to ditch

SPERT Disposal 1

SPERT DISpOSd 2

SPERT Disposal 3

Outflowfromthe SDA at
the sumpby culvertC-12

Westside of SMC on
TaylorCreekRoad

Culvert C-11 north of
TRA-602

CulvertC-10north of
TRA-601

TAN drainage disposal 1,
comer of Lincoln and IWle

TAN drainage disposal 2,
dischargeto basin TM-782

TN drainage disposal 3,
basin northwest of TSF

RCRA metalsc + total and dissolved Mg, o
inorganicsd+ TOC, TDS,TKN, CN, Whole
EffluentToxicity,and radiological
parameters

Dritddngwatermetals: inorganic+ TDS, o
CN, coliform, and radiological parameters

Inorganic + BOD, TKN, total P, and
radiologicalparametem

Cu, Ni,Zn, TSS, COD, and TOG, and
radiologicalparameters

Drinkingwatermetals, inorganic + CN,
TDS,coliform,and radiologicalparameters

Drinking water metals, inorganic + CN,
TDS, coliform, and radiological parametem

Drinking watermetals, inorganic + CN,
TDS,colifornLand radiologicalparameters

RCRAmetals+ total and dissolvedMg,
inorganic + TDS, TKN,CN, radiological
parameters + Np237, U-234, -235,-238,
Am-241, Pu-238, -239/240, and VOCS or
Whole Effluent Toxicity

Inorganic + BOD and radiological
parameters

Jnorganics and radiological parametm

Inorganic and radiologicalparameters

Drinking water metals, inorganic + CN,
‘IDS, coliform, and radiological parameters

Drinkingwatermetals, inorganic + CN,
TDS,coliform,and radiologicalparameters

Drinking watermetals, inorganic + CN,
TDS,colifornLand radiologicalparametem

1

1

0

0

0

2

2

0

0

0

0

0
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Table 5-5. (continued).

Number of
Sampling Events

Site ID Site Description Parametersa in 1997

WRF-MP-1 Catchbasin, east side of RCRA metals+ total and dissolvedMg, 1
WERF inorganic + TDS, TOC,TKN, and

radiologicalparameters

WRF-MP-2 Catchbasin, southside of RCIU metals+ total and dissolvedMg, 1
WEw inorganic + TDS, TOC,TKN, and

radiologicalparameters

a. AlllocationsaresampledforfieldparametersincludingpH,electricalconductivity,andtemperature.

b. Thislocationbasspecificpermitmonitoringrequirements.

c. RCRAmetalsinclu&arsenic,bariumcadmiumchrornhumlead mercury,seleniurwandsilver.

d. hlO@CS blChldC COD,‘lUG,TSS,andW.

e. Radiological parametersincludegrossalphizgrossbetaiandgammaspectrometry.

f. Drinkingwatermetalsincludeantimony,arsenic,bariumberylli~ c@niunLCaIciurwchmmi~ I@ mercury,nickel,seleniumsodiumaud
Ihallium.

Table 5-6. 1997storm water samplingevents.
Discharge to

Big Last
Precipitation River Flow Rate

Location Date Event? (cm) System @cc)

CPP-MP-1

CPP-MP-2

RWMC-MP-2

RWMC-MP-2

WRF-MP-1

WRF-MP-2

SMC-MP-1

SMC-MP-1

06/10/97

06/10/97

01/02/97

06/10/97

01/02/97

01/0297

04/24/97

06/10/97

Compliance Monitoring Points

RR 0.89

RR 0.89

RRISM 1.93

RR 0.97

Surveillance Monitoring Points

RRISM 1.88

RR/SM 1.88

RR 1.32

RR 1.24

No

No

No

Yes

No

No

No

No

4.82

0.57

N@

2s.2

N-MC

NF

0.20

a. SM- snowmel~RR- minrunoff.

b. NF-no measurableflowatthetimeofsampIing.

5-27



Storm water was discharged to the BLRS from RWMC SDA (RWMC-MP-2) in June and was

sampled in compliance with the NPDES Petit. The discharge was to the man-made channel that

connects to the Big Lost River approximately 4.83 km (3 mi) away, and therefore, the channel is
considered part of the BLRS. Water infiltrated ‘within a short distance of the discharge point. All other
samples were collected for stieillance purposes because they are either not permit-required locations or
did not result in a discharge to the BLRS.

Storm water monitoring results were compared to a number of criteria as a method of evaluating the
quality of storm water discharges. The NPDES General Permit does not have numeric limitations for the
required analytical parameters, with exception of the runoff from coal piles. The pH of runoff from the
coal pile at ICPP must be within the rauge of 6 to 9. Only the pH in runoff from the coal pile is a
regulatory limit, all other criteria were used for comparison purposes only. Nonradiological
concentrations were compared to EPA Benchmarks from the 1995 Multi-Sector Storm Water Permit.sl
Radiological concentrations were compared to DCGS found in DOE Order 5400.5. The benchmarks and
DCGS are pollutant concentrations above which EPA and DOE determined represents a level of concern.
The level of concern is a concentration at which a storm water discharge could potentially impair or
contribute to impairing water quality or affect human health from ingestion of water or fish. EPA
benchmarks have been used by EPA to determine if a storm water discharge from any given facility
merits fiut.her monitoring to ensure that the facility has been successfi.d in implementing a storm water
pollution prevention plan.

Volatile organic analytes were not detected in any of the samples, and therefore, are not discussed.
Table 5-7 summarizes the analytical results that exceeded the guideline comparison level during 1997. No

permit or regulatory limits were exceeded.

Minimum, maximum, and mean concentrations for 1997 sample events were calculat@ and snow
melt and rain runoff samples were averaged together to calculate the mean. Historical and 1997 summary
data for permit-required monitoring locations are presented in Appendix F.

5.3.2.1 Zh?C and Total Suspended Solids ConcenfmtiorJs. of the contaminants that exceeded
the EPA Benchmarks in 1997, zinc and TSS were the most frequently detected. Figures 5-6 through 5-9
show zinc concentrations for INEEL storm water runoff samples from 1993 through 1997. No samples
were collected from ANL-W, CFA, and PBF during 1997, and zinc was not analyzed in samples from the
TAN monitoring locations during 1997. Figures 5-6 and 5-9 show historical data for comparison
purposes only.

From 1978 to 1983, the EPA conducted the Nationwide Urban Runoff Program (NURP).SS The

ob@tive of the study was to characterize discharges from separate storm sewers that drained residential,

commerckl, and light industrial areas. The NURP average zinc concentration was used to determine how

INEEL storm water compares nationally. The tots.I average zinc concentration from the NURP study was
0.353 mg/L, compared to the 1993 through 1997 average for INEEL of 0.227 mg/L.

According to the EPA~g heavy metals (especially copper, lead, and zinc) are by far the most prevalent
priority pollutant metals that occur in urban runoff. High concentrations of copper and zinc at some

NURP project shes were attributed to the effect of acid rain on materials used for gutters, culverts, etc.
Other SOUrCM56list tire wear as a primary source of zinc in highway runoff. Gutters, culverts, fences,
piping, and galvanized sheet meti used in various structures, as well as runoff from roadways may

contribute to zinc contamination in storm water runoff at INEEL facilhies. Average zinc concentrations
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Table&7. 1997stormwater/snowmelt data exceedingcomparisonlevels.

Measured EPA
Sample Concentration Benchmark

Monitoring Point Pamneter Da~e (m@) (mg/L)

ICPP-MP-l/l-G TSS 06/10/97 360 100

RWMC-MI-2/l-G Nitrogen, nitrate + nitrite 06/10/97 1.20 0.68

RWMC-MP-2/l-G TSS 01/02/97 421 100

R~C-MP-211-G Iron 06/10/97 1.29 1.00

RWMC-MP-2/l-G zinc 01/02/97 0.14 0.117

RWMC-MP-2U-G zinc 06/10/97 0.42 0.117

WRP-MP-2/l-G Total phosphorous 01/02/97 8.70 2.00

k0,4 * $
❑ NURP Average

~

---------------------- - ------------------------
0

0.2 19 Benchmark

Figure 5-6.

❑ ANL-2

o CFA-1
A CFA-2
● CFA-3

■ PBF-1

+ PBF-2
A PBF-3

Sample Date

J9SOl OS

Zinc concentrations for ANL-W, C.FA,and PBF monitoring points (J9801O8).
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Figure 5-7. Zinc concentrations for ICPP monitoring points (J9801O7).
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Figure 5-8. Zinc concentrations for RWMC and WERF monitoring points (J9801O6).
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Figure 5-9. Zinc concentrations for TAN monitoring points (J9801O5).

were lowest at PBF (0.055 mg/L) and highest at ICPP (0.385 mg/L) from 1993-1997. The PBF
monitoring locations are the least likely to capture runoff from developed areas, while runoff at ICPP is
primarily from developed areas, indicating that the sourceslisted above could be contributing zinc to
runoff at developed INEEL areas.

Some correlation exists between TSS concentrations and zinc concentrations. Rood et al.%reported
background zinc concentrations in INEEL soils of 147 mglkg at the upper 95% tolerance level. This
background soil concentration was used to compute estimated zinc concentrations in storm water runoff
from suspended sediments using the following equation

Cbkx TSSc’s~= —106 (1)

where

c’~~= the estimated concentrationin runoff (mgiL)

@ = the concentration in background soil (mg/kg)

TSS = total suspended solids concentration in runoff (m@).

The amount of zinc in storm water runoff that could be attributed to natural background
concentrations of suspended sediient in the sample averaged 21.8% of the measured zinc concentration.
This indicates that anthropogenic sources may contribute to zinc in INEEL storm water.

Suspended solids are considered a pollutant when they signiilcantly exceed natural concentrations and
have a detrimental effect on water quality. TSS is a good indicator of pollutant removal efilciency and is
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used to evaluate storm water pollution prevention practices. Instances of high suspended solids may
indicate that erosion control was not adequate at some facilities.

Although EPA benchmark concentrations were exceeded in several samples, the EPA stressed that
exceeded levels do not imply that an actual violation of standards will exist in the receiving water body in
question. This is particularly the case at INEEL where in 1997, RWMC was the only location that
discharged to a man-made channel that is a tributary of the Big Lost River, and runoff did not reach the
Big Lost River.

5.3.2.2 Idaho Chemical Processing Plant. The ICPP has two monitoring locations (Figure A-8);
both of these locations are required by the NPDES General Permit. Gne grab sample was collected from

the culvert into the retention basin (ICPP-MP-1), and all parameters were reported below EPA
Benchmarks and DCGS, except for TSS. However, no discharge to the Big Lost River System occurred,
and water quality was not impacted.

Maintenance of the storm water drainage system is scheduled at ICPP to control erosion of ditches
and clean out culverts. The fmt phase will include spreading gravel on the banks of ditches most
susceptible to washing out and is scheduled to be completed in July 1998. Annual preventive maintenance
of the storm water drainage system will be implemented.

All analytes for the coal pile runoff (ICPP-MP-2) were below EPA Benchmarks and DCGS and within
permit limits; pH was 6.93, which was within the range of 6 to 9, as spedkxl in the NPDES General
Permit. Historical and summary data for both locations are presented in Appendix F.

5.3.2.3 Power Bufst Faci/ity. There are five monitoring locations at PBF (F@re A-16). Three of the
locations (PBF-MP-2, -3, and -4) are at injection well basins, and two are at WERF (WRF-MP-l and -2).
The WERF locations were added in 1997 to gather baseline characterization data. One grab sample was
collected from each location during January 1997. The results were below the applicable Benchmarks,
with the exception of total phosphorous. No discharge to the Big Lost River System occum~ and water
qualhy was not impacted. A review of spill reports for PBF did not ident.i& a source for the elevated
phosphorus concentrations.

5.3.2.4 Radioactive Waste Management Complex. TheRWMChasone monitoring location
(Figure A-12) at the RWMC SDA (RWMC-MP-2) that is a permit-required location.

One sample was collected from a rainfall/snow melt event in January and a rainfall event in June.
Storm water from the June event was discharged to the man-made channel that is part of the Big Lost
River System. Therefore, this sample is considered a permit compliance sample. The discharge volume
was 6,000 gallons.

The January sample exceeded the EPA Benchmarks for TSS and zinc. The June sample exceeded the
benchmark for nitrate + nitrite, iron, and zinc. Water quality in the Big Lost River was not impacted
because the discharge infiltrated in the man-made channel within a short distance of the discharge point.
Reseeding projects in the SDA do not involve the use of fertiliirq therefore, fertilizer runoff did not
contribute to the elevated nitrate concentrations. Monitoring for parameters exceeding benchmark
concentrations will continue in 1998 to determine whether upward trends exist.

Multiple soil disturbing projects are ongoing at RWMC as part of operations, construction, and
remediation. These activities contribute to the elevated TSS concentrations in storm water runoff.
Although soil stabilization practices are implemented, the effectiveness of revegetation may not be fidly
realized for years after reseeding due to poor growing conditions. SoiJ stabilization efforts will continue to
be monitored and assessed for improvement.
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Average yearly concentrations of total and soluble magnesium (5.8 and 5.7 mg/L, respectively) were
lower than the historical average (20.3 and 12.4 mg/L, respectively). RWMC personnel applied
magnesium chloride salts to roads for dust suppression prior to 1994. Residual salts are the suspected
source of the elevated magnesium concentrations. All radiological concentrations were below DCGS.
Historical and 1997 summary data for the RWMC SDA (RWMC-MP-2) are presented in Appendix F.

5.3.2.5 Test Area NoW?. TANhas four monitoring locations (Figures A-5 and A-13). Samples were

collected atSMC-MP-1fromstormeventsinAprilandJune.Parametersin samplescollectedfromthe
SMC-MP-1were below EPABenchmarksand DCGS.The TN drainage disposaIwells were not sampled
due to lack of runoff in the basin.

5.3.3 Quality Assurance/Quality Control

The Storm Water Monitoring Program uses the results of the effluent monitoring QC Program
(Section 5.2.4). In addition, trip blanks are routinely submitted with stoxm water samples to be analyzed
for volatile organic analysis. No trip blank contamination was detected in 1997.
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5.4 Groundwater Monitoring Program

This section summarizes results from the 1997 groundwater compliance monitoring activities for
WLAP facilities at the INEEL and the surveillance groundwater monitoring activities at the RWMC.
Groundwater compliance monitoring was conducted by the LMITCO Environmental Monitoring
Program to ensure that tie INEEL WLAP facilities were in compliance with State of Idaho permits.
Surveillance monitoring was conducted at the RWMC by the USGS to assess the migration of
contaminants to the aquifer.

5.4.1 Program Design Basis

The groundwater monitoring sampliig locations, frequency, and analyses required by WLAI?Swere
negotiated with the State of Idaho during permit approval. Based upon the hydrogeology of the ar~
wells were selected to determine the impact of discharging liquid effluent to ponds to the aquifer. For the
ICPP percolation ponds, two wells USGS-121 (sited upgradient from the facility) and USGS-48 (sited
immediately upgradient from the percolation ponds) were chosen for surveillance monitoring. USGS-112
and USGS-1 13, both down gradient from the ponds, serve as compliance points. USGS-121 is also the
upgradient aquifer well for the ICPP ST-P.In addition, a perched well (ICPP-MON-PW-24) is located
immediately adjacent to tie ponds and is completed approximately 70 ft below land surface. The point of
compliance (USGS-52) is located downgradient from the STP. TAN’I-MON-A-001 was selected as the
upgradient facility well for the T~/TSF STP. Three aquifer wells located downgradient of the STP
(’IAN-1OA,T~-13A, and T~-MON-A-002) serve as compliance points.

The USGSINEEL Project Officehas been the lead organization for conducting independent regional
hydrogeological regime analyses and groundwater monitoring at the INEEL since 1949. The three
primary tasks of the hydrogecdogical regime analyses are (a) analysis of the natural groundwater system,
(b) analysis of the effects of groundwater pumping and recharge, and (c) monitoring of the migration and
attenuation of contaminant solutes. The wells selected for monitoring at the RWMC were sited to
determine the migration of contaminants in the subwuface to the aquifer.

5.4.2 Data Summary and Assessment by Facility

The following sections provide observations and discussions of the compliance monitoring at the
ICPP Percolation Ponds, the ICPP STP, the TAN/TSF STP, and the surveillance monitoring at the
RWMC.

5.4.2.1 ICPP Percolation Ponds Compliance Monitoring. III order to assess potential
percolation pond impacts to groundwater, the WLAP requires that groundwater samples be collected from
two upgradient surveillance wells (USGS-121 and -48) and two downgradient compliance wells
(USGS-112 and -113) (Figure A-8). Sampling must be conducted semiannually and must include a
number of specifkd parametem for analysis. Contaminant concentrations in the USGS-1 12 and -113 are
limited by maximum allowable concentrations (MACs) specified in IDAPA 16.01.02~ and secondary
maximum contaminant level (SMCL) standards established by IDAPA 16.02.08.s0Variances from these
standards are made for TDS and chloride, which have specific permit limits set at 800 mg/L and
350 mg/L, respectively.

During the 1997 reporting peri~ groundwater sampling was conducted in April and October. Water
levels (recorded prior to purging and sampling) and analytical results for those parameters that were
consistently greater than the analytical detection limits are shown in Tables G-1 and G-2. No permit
limits were exceeded during this reporting period although similar to previous years, elevated levels of
sodium, chloride, and TDS were observed in USGS-1 12 and -113 relative to the two wells upgradient
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from the percolation ponds. This is due to the quantity of sodiw chloride, and TDS discharged to the
percolation ponds as a result of the ICPP water softening and treatment processes.

As seen in Figures 5-10,5-11, and 5-12 for sodium, chloride, and TDS, respectively,groundwater
concentrationsfor these contaminantsappear to be on a slightly increasingtrend. (Sodiumand chloride
data prior to 1995were retrieved from the ffles of other INEEL programs, including the USGS; little
historicaldata are available for TDS.) This slightly increasing trend does not follow the trends observed
in the effluent to the percolation ponds. The average concentrations for sodium, chloride, and TDS in the
effluent appear to be remainiig steady or decreasing slightly, particularly since 1993. It is generally
expected that groundwater concentrations for these three parameters would follow the trends exhibited by
the effluent concentrations, with the exception of lower concentrations due to mixing in the aquifer and a
time lag and dampening effect due to the impacts of a thick vadose zone through which the contaminants
must pass prior to reaching the aquifer. This relationship is not currently being observq indicating that
other factors may be influencing the groundwater regime at ICPP. Some of these factors may include Big
Lost River impacts, the complex vadose zone, and the erratic nature of releases to the percolation ponds.
Groundwater flow gridients have likely been altered due to the flow in the Big Lost River, causing
changes to the capture zone for each monitoring well. The heterogeneous vadose zone, composed of
fractured basalt intermixed with sedimentary interbeds, stores and accumulates contaminants in perched
water zones and surrounding sediments, as well as affects transport times from the ponds to the aquifer.
In addition, percolation pond discharge volumes and concentrations may vary dramatically throughout
the year, depending on treated water demands by the facility. In January 1997,58.1 MG of wastewater
with a measured TDS concentration of 696 mg/L was discharged to the pen@ whereas in July, only 48.6

MG was discharged with a concentration of 401 mg/L. Some or all of these factors maybe responsible
for the diverging trends observed for the eflluent and groundwater concentrations. These trends will
continue to be tracked as a part of the normal WLAP groundwater monitoring activities.

5.4.2.2 ICPP STP Compliance Monitoring. In order to assess potential STP impacts to
groundwater, the permit requires that groundwater samples be collected from an upgradient, facility
background aquifer well (USGS-121), one well (ICPP-MON-PW-024) immediately adjacent to the STP
that has been completed in the perched water zone approximately 70-ft below land surface, and one
aquifer well (USGS-52) that serves as the point of compliance (Figure A-8). Sampling must be conducted
semiannually and must include a short list of specilled parameters for analysis. Contaminant
concentrations in USGS-52 are limited by the MAC and SMCL standards.

During the 1997 reporting perio~ groundwater sampling was conducted in ApriI and October. Water
levels (collected prior to purging and sampling) and analytical results for those parameters that were
consistently greater than the analytical detection limits are shown in Tables G-3 and G-4. The
contaminant levels are largely unchanged from the 1996 reporting period for all wells and parameters.
The compliance well continues to exhibit slightly elevated concentrations of chloride, TDS, and
nitrate-nitrogen when compared to USGS-121. No parameters exceeded any permit limits. Speciated
nitrakmhrogen are unavailable for the compliance well for October 1997; however, unspeciated nitrate
and nitrite-nitrogen levels demonstrated that the nitrate-nitrogen levels would be below the permit limit
of 10 mg/L, nitrate as N. The perched water well, which is used as an indicator of treatment efficiency of

the soil column rather than a point of compliance, continues to show concentrations of chloride, TDS,
and total nitrogen at levels that approximate the effluent concentrations. This indicates that little

“ treatment is taking place in the fmt 70 ft of soil for these parameters. Beginning in March 1997, the
rotation frequency of the infiltration trenches was changed from two weeks to one week in order to allow
greater soil wetting and drying in an effort to maximize nitrogen removal. The impact of this change is

not yet known. Total nitrogen concentrations in the perched water well decreased from 16.8 mg/L in
April to 8.5 mg/L in October, but both values appear to be within the normal variabdity for that well. Use
of the more frequent trench rotation schedule will continue in conjunction with normal groundwater
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Figure 5-10. Sodium concentrations in the ICPP Percolation Pond effluent and in wells USGS-112 and
USGS-113 for the past 10 years (E980121).
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Figure 5-11. Chloride concentrations in the ICPP Percolation Pond effluent and wells USGS-112 and
USGS-1 13 for the past 10 years 03980120).
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Figure 5-12. TDS concentrations in the ICPP Percolation Pond effluent and in wells USGS-112 and
USGS-113 for the past 10 years (E980122).

sampling activities. Total coliform concentrations in the perched water were substantially lower than in
the effluen~ indicating significant removal of the coliiorm in the soil.

5.4.2.3 TAN/TSF STP ComplianceMonitoring. In order to assess potential STP Disposal
Pond impacts to groundwater, the permit requires that groundwater samples be collected horn a single
upgradient surveillance well (TANT-MON-A-001) and three downgradient compliance wells (TAN-1OA,

TAN-13A, and TANT-MON-A-(M2) @@re A-13). Oroundwater contaminant concentrations in these
compliance wells are limited by the MAC and SMCL standards.

During the 1997 reporting period, groundwater sarnpliig was conducted in January, April, and July.
July represented the fourth consecutive quarter of sampling and satisfied the requirement for the fmt year
of permit issuanc~ hereafter, sampling will be conducted in April and October of every reporting period.
Water levels (recorded prior to purging and sampling) and analytical results for those parameters that
were consistently greater than the analytical detection limits are shown in Tables G-5, G-6, and G-7.

Results of the groundwater sampling and analysis activities at TAN show that groundwater
concentrations exceeded MAC and SMCL standards for iron, sodium, and total colifom during 1997.
The groundwater in TAN-1OA exceeded the SMCL of 0.3 mg/L for iron in January (0.342 mg/L), April
(0.407 mg/L), and July (0.309 mg/L), as well as the MAC suggested optimum of 20 mg/L for sodium
with concentrations of 28.9, 34.6, and 34.6 mg/L, respectively, for the same time periods. Total coliform
concentrations exceeded the limit of 2 colonieslloo mL in January (8 colonieWOO mL in
TANT-MON-A-002 ) and July (210 colonies/100 mL in TM-MON-A-002 and 10 col/100 mL in
TAN-1OA). Iron and sodium concentrations have historically been detected at levels exceeding the SMCL
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and MAC standards as was discussed in the WLAP application for the STP, but little historical data are
available for coliform bacteria. Elevated concentrations of chloride, TDS, and zinc were also observed in
TAN-1OA when compared to those found in the upgradient well.

The effluent to the disposal pond has similar levels of iron, sodium, chloride, and TDS as that

reported for the groundwater in T~-10A (as well as high levels of total ancl fecal coliiorm), indicating
that the disposal pond may be a signii5cant contributor to the contaminants observed in the compliance
wells. The presence of zinc in TAN-1OAat levels greatly exceeding those found in the effluent to the
disposal pond, the presence of coliform in TANT-MON-A-002 (which has no history of impact by the
disposal pond), and an absence of fecal coliform in the compliance wells suggest that other sources are
also influencing the groundwater quality and contaminant levels in the compliance wells. Firs~ a perched
water zone, which is capable of storing and accumulating contaminants, is located below the d~posal
pond and may have significant influence on the release of contaminants to the groundwater. Second,
injectate from an old injection well (located upgradient of the three compliance wells and used for
disposal of the same waste streams now discharged to the disposal pond) is still present in the
groundwater at T~ and continues to have substantial impact on groundwater quaIity. And third
groundwater remediation projects and tests now underway at TAN influence local groundwater gradients
and contaminant concentrations. Some or all of these factors affect the ability to establish a distinct
relationship between the disposal pond and groundwater contaminants and influence the groundwater
quality at TAN.

Compliance groundwater monitoring will be continued at TN in order to satisfy WLAP
requirements and iden@ any changes taking place in the groundwater regime. Additional analytical
methods will be used for all compliance coliform samples to enable better speciation in an effort to
positively identify the coliiorm sources. Additional monitoring will be conducted by other groups within
the INEEL in support of groundwater remediation activities to evaluate the impact of sources other than
the disposal ponds on groundwater quality.

5.4.2.4 RWMC Surveillance Monitoring. Past waste disposal practices have impacted groundwater
in the vicinity of the RWMC. Tritium, speciilc conductance, dissolved chloride, and sodium and organic
compounds are monitored by the USGS to determine the distribution and concentrations of these
substances in the groundwater. Table 5-8 lists the wells, frequency, and constituents sampled during
calendar year 1997.

5.4.2.4.1 Tritium, Specific Conductance, Dissolved Chloride, and Sodiu~Tritium was
detected in USGS-87, USGS-90, and in the RWMC Production Well (Table 5-9). The maximum
concentration of tritium was 1500 pCi/L in the RWMC Production Well. This concentration is well below
the DCG for the public (less than 0.1% of tie DCG, as shown in Table 5-9). Tritium concentrations in
these wells are plotted in Figure 5-13. The source of tritium is attributed to past disposal of wastewater
from operations at the ICPP and TRA>T Other radionuclides were not detected in the wells in any quarter.

Since operations began at the INEEL in the 1950s, wastewater disposal has increased the specific
conductance of groundwater in the vicinity of INEEL facilities. The background specKIc conductance of
groundwater horn the ESRP at the INEEL generally ranges from 179-860 @/cmf7 This range was
compaxed to tie speciiic conductance measurements of water samples collected from wells at the RWMC
(Table 5-10). These specflc conductance measurements are comparable to previous years.

chloride concentrations (Table 5-10) exceeded background levels (8 to 15 mg/L) in all wells, but
were below the SMCL for drinking water, which is 250 mg/L. The lower value reported in USGS-88 for
the April sampling event is anomalous. Sodium concentrations exceeded the background level of
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Table 5-8. Wells, sampling frequency, and constituents sampled for 1997.

Spectilc
RWMC Well Conductance Chloride sodium Tritium Organics

USGS-89 Quarterly QuarterIy AnnuaUy QuarterIy Semiannually

USGS-90 Quarterly Quarterly Annually Quarterly Quarterly

production MonthIy Quarterly Annually Quarterly Monthly
Well

USGS-87 Quarterly Quarterly Semiannually Quarterly Quarterly

USGS-117 Quarterly Quarterly Annually Quarterly Semiannually

USGS-88 Quarterly Quarterly Annually Quarterly Quarterly

USGS-119 Quarterly Quarterly Almlally Quarterly Semiammdy

USGS-120 Quarterly Quarterly Semiannually Quarterly Quarterly

Table 5-9. USGStritium analYsesfrom RWMCsubsurface water.a

Concentrationb Percentageof
RWMCWell Month Sampled “ (E-6pCdmL) DCGC
USGS-87 Januq 1.1 * 0.3 0.07

USGS-90 JaQuary 1.3 * 0.3 0.08

April 1.3 * 0.3 0.07

ProductionWell “ January 1.5 * 0.3 0.08

April 1.3 +0.3 0.07

a. Noradionuclidesdetectedother than tritium.(See TablesB-1 and B-2 for limits of detectionfor other radionuclides.)

b. Uncertaintiesarereportedas2 sigma.

c. DerivedConcentrationGuidevaluesfor the publicare basedon thedoseconversionfactorsprovidedin DGEOrder5400.S,
“RadiationProtectionof the Public and the EnviromnenL”February8, 1990.
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Table 5-10. USGS chemical analyses of subsurface water at the RWMC in 1997.

Concentration
(m@L)

specific
Conductance

WelI Month Sampkxi Wcrn a- Na+

USGS-87 January

April

July

October

355

356

355

358

13

13

13

13

_a

10
—

10

—

—

—

43

—

—

—

19

—

—

—

8.4

—

—

—

9.9

—

—

—

10

—

22
—

—

USGS-88 January

ApriI

July

October

585

574

582

595

86

29

84

85

USGS-89 January

April

July

October

384
385

380

382

37
39

38

37

USGS-90 Jammry

April

July

October

381

379

382

384

18

18

17

18

USGS-117 January

April

July

October

279

278

276

280

13

14

13

14

USGS-119 January

April

July

October

286

267

282

286

9.2

9.0
9.1

9.2

USGS-120 January
April

July

October

450
418

487

489

23

18

23

—
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Table 5-10. (continued).

Concentration
(m@)

Specxlc
Conductance

Well Month Sampled @Vcm cl- Na+

RWMC January 388

388

387

389

365

384

381

383

385

387

389

20
—

—

Production
Well

February

March

—

— —

—

—

April

May

June

July
August

September

October

November

December

18

—

. —

15 —

— —

— —

17 8.4
— —

— — —

Natural
background
(of aquifer)

300-325 108-15—

a. No samplecollected.

b. J. R. Pittmanet al., Hy&ologic Conditionsat the Idaho NationalEngineering.hboratory, Idaho, 1982-1985update,
89-4008.1988.

10 mg/L for USGS-88, -89, and -120 (Table 5-10). The drinking water stamhd (optimum) for sodium is
below 20 mg/L. The elevated chloride and sodium concentrations maybe attributed to the grout mixtures
used during well construction. These wells were pressure-grouted with a sodium-bentonite mixture. Both
the chloride and sodium concentrations are comparable to concentrations from previous years.

5.4.2.4.2 Otg@c Co/n~ow?@-Organic compounds were frost detected in groundwater
samples at the RWMC by the USGS in 1987. Carbon tetrachloride, trichloroethylene,
1,1,1-tichloroethane, tetrachloroethylene, chlorofoxrn, and toluene were found in aquifer wells. Elevated
concentrations of carbon tetrachlonde, trichloroethylene, 1,1,1-trichloroethane, tetrachloroethylene, and
chloroform were present in the deep perched water zone.

Approximately 334,600 L (88,400 gallons) of organic waste were disposed prior to 1970 at the
RWMC. These buried wastes included about 92,365 L (24,400 gallons) of carbon tetrachlonde. The
remaining volume consisted of approximately 147,630 L (39,000 gallons) of Texaco Regal Oil and
94,635 L (25,000 gallons) of miscellaneous organic wastes (e.g. trichloroethane, trichlororethylene,
perchloroehtylene, and used oils, such as lubricating oils).sg These past waste disposrd practices are the
suspected source of the organic compounds found in the aquifer at the RWMC.

In 1994, a Record of Decision was signed by DOE, EPA, and the State of Idaho agreeing to use vapor
vacuum extraction with treatment as the remediation technology for the vadose zone at the RWMC. The
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treatment system was operational on January 11, 1996. During 1997,9,334 kg (20,577 lbs) of total VOCS
were removed from the vadose zone.

Pad A at the RWMC received packaged mixed wastes from 1972 to 1987 primarily from the Rocky
Flats Plant in Colorado. Hazardous wastes included evaporator salts (primardy sodium nitrate and
potassium nitrate), while radioactive wastes included plutonium, americi~ and uranium. Pad A was
used for disposal of approximately 10,000 m3 (13,000 yd3) of wastes.

A Record of Decision was signed by DOE-ID, EPA, and the State of Idaho in 1994. The selected
alternative involved placing plywood or polyethylene over many of the containers and covering them
with a 0.9 m (3 ft) soil layer. Recontouring of the pad cover was finished in late 1995. For the
post-Record of Decision, maintenance of the pad cover and monitoring started in 1995. Currently,
Environmental Restoration personnel are monitoring the soil, surface water, and groundwater. The
information is being included in the Waste Area Group 7 comprehensive investigation.

Table 5-11 shows the 1997 concentrations of VOCs at USGS monitoring wells. The 1997 results are
comparable to previous USGS and LMITCO drinking water compliance data. No MCLs for VOCS were
exceeded for the annual average during 1997. Although no MCLS were exceedq carbon tetrachloride
concentration levels have gradually increased in wells USGS-87, USGS-88 and USGS-90 over the past
four years (Figure 5-14). MCLS for carbon tetrachloride were exceeded six times at the RWMC
production well. In 1996, the MCL was exceeded twice at this well for carbon tetrachloride. The increase
in carbon tetrachloride at the RWMC production well will continue to be monitored and evaluated. In
addition, the impact of the spreading areas and vapor vacuum extraction project on the aquifer will be

evaluated.

5.4.3 Special Studies

Two groundwater-related special studies were conducted in 1997. FirsL as a continuation of a 1996
evaluation, a statistical analysis was conducted on faltered and unfiltered groundwater sample results to
determine the need for continued collection of both. For the past three years, faltered and unfiltered
samples have been collected and analyzed for metals and other inorganic nom monitoring wells sampled
by LMITCO for compliance and surveillance purposes. Filtered and unfiltered samples were collected
and analyzed because of the potential for turbid waters bkising sample results; however, the cost
associated with collection and analysis of both has become significant. As a rest.d~ a statistical
comparison was made of the faltered and unfiltered sample results to determine if the differences between
the two are statistically sigrilicsn~ and perhaps more importantly, to determine if collection of both types
of samples is beneficial. Pairings of 1,758 filtered and unfiltered sample results were compared from 25
different wells using three indicators of differences and multiple combinations of well groupings. The
resuks of this internal, unpublished study indicated that there were statistically significant differences
between filtered and unfiltered sample results for selected analytes (iron, lead chromium, barium, zinc,
aluminum, manganese, and sodium) in multiple wells. For the remainder of the analytes, there was no
difference, or there were insufficient data with which to draw a conclusion. Based on the results,
unfiltered samples will be collected for all analytes, but filtered samples will be collected at the discretion

of the sampling project manager. At a minimum, it is recommended that ffltered samples be collected for
those analytes and wells in which the unfiltered results are approaching levels of concern and a statistical
difference was recognized (or inconclusive).

The second special study focused on the effect of purge water on metals concentrations in soils. Soil
samples were collected from around nine groundwater monitoring wells at the INEEL to measure
leachable and total metals concentrations in the soil. The samples were collected to determine whether
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Table 5-11. USGS data for concentrations @g/L) of selected volatile organic compounds in groundwater.

Carbon 1,1,1- Dichloro- 1,1- 1,1-
Date Tetra- Chloro- Trichloro- Trichloro- Tetrachlo- difluoro- Dichloro- Dichloro-

Well Sampled chloride form ethane ethylene roethylene methane Toluene ethane ethylene

USGS-87

USGS-88

USGS-89

;

USGS-90

USGS-117

USGS-119

01/97

04/97

07/97

10/97

01/97

04/97

07/97

10/97

01/97

04/97

07/97

10/97

01/97

04/97

07/97

10/97

01/97

04197

07/97

10/97

01/97

04197

07/97

10/97

2,1

2.3

2.2

2,3

2.0

2.4

2.1

1,6

_a

<0,2
—

<0.2

3.0

3.2

3.1

2,6

—

<0.2

—

<0.2

—

<0.2
—

<0.2

<0.2

<0.2

<0.2

<0.2

0.5

0.5

0.5

0.4

—

<0.2
—

<0.2

0.4

0.4

0.4

0.4

—

<0.2

—

<0.2

—

<0.2
—

<0.2

0.2

0.2

0.2

0.2

0,2

0.3

0.2

<0.2

—

<0.2
—

<0,2

0.4

0.4

0.4

0.3

—

<0.2

—

<0.2

—

<0.2

—

<0.2

0,5

0,6

0.6

0,6

0.8

0.9

0.9

0.7

—

<0,2
—

<0,2

1,4

1,4

1.4

1.2

—

<0.2

—

<0.2

—

<0.2

—

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0,2

—

<0.2
—

<0.2

<0.2

<0.2

<0.2

<0.2

—

<0.2

—

<0.2

—

<0.2
—

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

—

<0.2
—

<0.2

<0.2

<0.2

<0.2

<0.2

—

<0.2

—

<0.2

—

<0.2
—

<0.2

<0.2

<0,2

<0.2

<0.2

<0.2

<0.2

<0.4

<0.2

—

<0.2
—

<0.2

<0.2

<0.2

<0.2

<0.2

—

<0.2

—

<0.2

—

<0.2

—

<0.2

<0.2

<0,2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

—

<0.2
—

<0.2

<0.2

<0.2

<0.2

<0.2

—

<0.2

—

<0,2

—

<0.2

—

<0.2

<0,2

<0.2

<0.2

<0.2

<0,2

<0.2

<0.2

<0.2

—

<0.2
—

<0.2

<0.2

<0.2

<0.2

<0.2

—

<0.2
—

<0.2

—

<0.2
—

<0.2
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Table 5-11. (continued).

Carbon 1,1,1- Dichlore 1,1- 1,1-
Date Tetra- Chloro- 71-ichloro- Trichloro- Tetrachlo- difluoro- Dichloro- Dichloro-

Well Sampled chloride form ethane ethylene roethylene methane Toluene ethane ethylene

USGS-120 01/97 1.2 <0.2 <0.2 <0.3 <0.2 <0.2 <0.2 <0.2 <0.2

04/97 0.6 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

07/97 1.5 <0.2 <0.2 0.4 <0.2 <0.2 <0.2 <0.2 <0.2

10/97 3.8 0.6 0.4 1.4 <0.2 <0.2 <0.2 <0.2 <0.2

RWMC 01/97
Production

Well
02J97
03/97
04/97

05/97

06/97

07/97

08/97

09/97

10/97

11/97

12/97

5.2
5.2
4.9
5.1
5.2

4.6
4.6

5.1

5.8
4.8
4.5

4.0

0.9

0.9

0.8

0.9

0.8

0.7

0.6

0.7

0.9

0.8

0.7

0.6

0.7

0.7

0.6

0.7

0.7

0.6

0.6

0.6

0,7

0.6

0.6

0.5

2.6
2.6
2.4
2.7
2.5
2.2
2.1

2.4

2.8
2,4

2.0
2.0

0.2

0.3

0,2

0.3

0.2

0.2

0.2

0.2

0.3

<0.2

<0.2

0.2

<0.2

<0.2

<0.2

<0,2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0,2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0,2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0.2

<0,2

<0.2

<0,2

<0.2

<0.2

<0,2

<0.2

<0,2

<0.2

<0.2

a. Nos~mdeswerecolkcted.
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Figure5-14. Carbon tetrachlorideconcentrationsinUSGS-87, -88, and-90(E980102).

metalswereaccurmdating insoikaroundmonitoring wellswherepurge waterhasbeenrepeatedly

dischargedtotheground surfaceonetofourtimes ayearforupto20years. Dataforleachablemetals
were compared to toxicity characterization leaching procedure concentrations that define RCFL4
characteristic hazardous waste. The only metal that was detected in the leachate was barium at
concentrations of 1–2% of the hazardous waste criteria. Total metals concentrations were compared to
estimates of background soil concentrations of metals derived from other studies conducted at the
INEEL. There was no indication that metals around wells were elevated relative to background metals,
with a few possible exceptions. Lead was elevated at well USGS-98 and a number of metals were
elevated at USGS-83. The samples from well USGS-83 were collected from drill cuttings rather than
surface soils, consequently the data are not comparable to data on background soil concentrations.
Concentrations of aluminum, cobalt, copper, magnesium, manganese, nickel, potassi~ sodium, and
zinc are elevated in soils at the surface relative to concentrations at a depth of 0.6-0.9 m (2–3 ft.)
Calcium and arsenic are depleted at the surface relative to concentrations at a depth of 0.6-0.9 m (2-3 ft.)
This may be a result of natural weathering reaction of soil minerals as the difference in concentrations is
directly related to the abundance of the metals in the soil, and not related to the abundance in
groundwater. No relation between elevated groundwater concentrations and soil concentrations was
observed in the data. No evidence of the accumulation of metals in soils around monitoring wells was
found in this study.

5.4.4 Quality Assurance/Quality Control

The QA program for the USGS includes the use of standardized procedures, collection and analysis
of QA samples, review of analyses, performance audits, and corrective actions. USGS’s National Water
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Quality Laboratory QA/QC procedures are described in its National Water Quality Laboratory?g All
USGS field collection and handling procedures are described in an internal USGS QA plan.

The groundwater sampling activities associated with WLAP compliance sampling follow established
procedures and analytical methodologies. Field measurements such as pH, temperature, water level,
turbidity, and spec~lc conductivity are collected using portable water quahty instruments calibrated in
accordance with manufacturer’s instructions. Water quality parameters for pH, temperature, and specific
conductivity are monitored during well purging to ensure stable concentrations of the water source prior
to sample collection. After the calculated purge volume is met and the final three collected water quality

readingsare within +0.1 standardunits for pH, < 0.5°C for temperature,and < 10@/cm for speciilc
conductance,samples are collected in precleaned and certifkd containers.The st.abilhyof the water
qualityparametersensures the samples collected represent the water quality of the groundwatersource.
To preventcross-contamination,all samplingequipmentcontacting the sampk.sare decontaminated
betweeneach groundwaterwell.

In addition to the regular groundwater samples, field QC samples were coIlected or prepared during
the sampling activity. Because T~ and ICPP are regarded as separate sites, QC samples were prepared
for each site. One duplicate was collected for every 20 samples collect~ or at a minimum, 5% of the
total number of samples collected. Duplicates were collected using the same sampling techniques and
presemation requirements as a regular sample. Field blanks were collected at the same frequency as the
duplicate samples. Deionized water was poured into the prepared bottles at the sampling site and were
only analyzed for metals. Equipment blanks (rinsates) were collected from the sample port manifold after
decontamination and before use. Trip blanks were prepared and subrnittd with the samples collected
from TAN, where volatile organics area contaminant of concern.

For data completeness, 494 groundwater samples were to be collected. During the 1997 sampling
events, four samples (0.8%) were not collecte@ and data from seven samples (1.4%) were rejected as
unusable during data validation. The data were rejected because laboratory internal QA/QC were not met.
Results of the rinsate samples, equipmen$ trip, and field blanks showed that no contamination was
introduced by sampling and handling techniques.
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6. SPECIAL REQUEST MONITORING PROGRAM

The Special Request Monitoring Program (SRMP) provides on-call support to facilities and programs
to provide characterization of unknown materials and to support waste disposal decisions. Abbreviated

sampling and analysis plans (ASAPs) are prepared to obtain representative samples to meet project-spe-
ciilc waste acceptance criteria for disposal.

6.1 Program Design

Inaccordance with the 40 CFR 260 series, waste must be characterized or adequate historical knowl-
edge must be documented to make waste disposaI determinations. The vast majority of SRMP projects
are to provide characterization of waste for disposal in accordance with the Resource Conservation and
Recovery Act (RCRA). TypicaI governing regulations or guidance documents include the Toxic Sub-
stances Control ACLLand Disposal Restrictions, Universal Treatment Standards, and the INEEL Reus-
able Property, Recyclable Materkds, and Wrote Acceptance Criteria.

The SRMP tracks the project from the initial request through preparing the sampling plan, coordinat-
ing plan reviews, obtaining laboratory services, scheduling sampling activities, and tracking the resulting
data. Upon receipt of the data and validation, ifrequestd the SRMP summarizes the data and issues a
closure report to the project requester. All files are maintained in the SRMP database for future reference.
Each ASAP is prepared by an experienced sampler and goes throughextensive reviews including peer,
project requester, ra&ological, industrial hygiene, environmental, and transportation reviews, as applica-
ble.

The SRMP provides representative &ta that meets regulatory and waste acceptance criteria for dis-
posal. Program methods are typically SW-8M,~ QC frequency varies from project to project. Media
types may include solids (soils), concentrated liquids, wastewater, and miscellaneous debris. Sampling
locations in the SRMP are generally Site-wide but also include off-Site areas. Results are reported sepa-
rately for each sampling event.

6.2 Activities Summary

One-hundred thirty sampling requests for routine projects were received by the SRMP in 1997 in
addition to eighteen requests speciilcally for the Legacy Sample Disposition Project of 1997 (Table 6-l).
The Legacy Sample Disposition Project was a result of site wallcthroughs conducted at the INEEL in
1996 and 1997 that identified thousands of samples requiring categorization and if necessary, character-
ization for appropriate disposal. The Legacy Sample Disposition Project was an intensive effort to charac-
terize legacy samples for Land Dkposal Restriction closure in which the SRMP played an integral role.
The following is a summary of areas sampled and the corresponding number of requests for 1997

●

●

●

●

●

●

Central Faci.lhies Area (Cl?A)---25

Idaho Chemical Processing Plant (ICPP)-35

Power Burst Facility (PBF)-6

Radioactive Waste Management Complex (RWMC)-11

Test Area North (TAN)-23

Test Reactor Area (TRA)-26
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●

●

Other (includes Idaho Falls and Fort St. Vrain, etc)-4

Legacy-18.

Table 6-1. Special request environmental monitoring projects for 1997.

Project Number Description

EMS-001-97

EMS-002-97

EMS-003-97

EMS-00497

EMS-005-97

EMS-006-97

EMS-007-97

EMS-008-97

EMS-009-97

EMS-O1O-97

EMS-011-97

EMS-012-97

EMS-013-97

EMS-014-97

EMS-015-97

EMS-016-97

EMS-017-97

EMS-018-97

EMS-019-97

EMS-020-97

EMS-021-97

EMS-022-97

EMS-023-97

EMS-024-97

EMS-025-97

EMS-026-97

EMS-027-97

EMS-028-97

EMS-029-97

EMS-030-97

EMS-031-97

EMS-032-97

TAKNFire Station storm water assessment

MWSF piping and valves

RWMC leaking drums

CEA lead bricks

PBF Room 609

ICPP condensate and snow melt

KXP-626 septic tank

Am C~d area falters

ICPP-603 basin water treatment

ICPP-630 emergency sewage

Am pUmpS

Experimental Test Reactor transformer

TRA sandblasting grit

ICPP-701 petroleum contaminated soils

CFA laboratory waste

TRA-681 paint waste

TRA hot cells leachate

ATR resin beads

CFA laboratory activities

Am cask grindings

TN demineralize

RWMC paint ChipSand grout

ICPP septic ST-SFE-1OO

ICPP-659 SOtiS

TAN-607 emergency generator preventive maintenance

TAN breathing air system

TAN-766 Oti

TM oil

TN pond characterization

RWMC tmmsuranic waste drum falters

CFA-674 ptit ChipS

ICPP petroleum contaminated soils
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Table 6-1. (continued).

Project Number Description

EMS-033-97 TRA-61O sump

EMS-034-97

EMS-035-97

EMS-036-97

EMS-037-97

EMS-038-97

EMS-039-97

EMS-040-97

EMS-041-97

EMS-042-97

EMS-043-97

EMS-044-97

EMS-045-97

EMS-046-97

EMS-047-97

EMS-048-97

EMS-049-97

EMS-050-97

EMS-051-97

EMS-052-97

EMS-053-97

EMS-054-97

EMS-055-97

EMS-056-97

EMS-057-97

EMS-058-97

EMS-059-97

EMS-060-97

EMS-061-97

EMS-062-97

EMS-063-97

EMS-064-97

EMS-065-97

EMS-066-97

EMS-067-97

ICPP-631 solid debris

TM-629 septic tanks

ICPP active septic tanks

ICPP vehicle maintenance facility paint

TRA hot waste tanks

TRA-731 bermed soils

ICPP-637 CmbOyS

TRA-681 paint wood posts

TFL4-608 demineralize system

PBF reactor waste

ICPP-642 solidsliiquids

TAN-607 rinsate

ICPP-603 basins

ICPP-663 calcines

PBF reactor room tank

CI?A-690paint waste

ICPP CalCiIIW

CPA-674 paint stripper waste

ICPP tank emergency

CPA WLAP SOilS

Cl?Arainknow melt drums

TAN tadsoil mixed material

ICPP barrier paint waste

TAN unknown emergency

ICPP steam condensate

Cl?A-1711 unknown solids

TM drill cuttings and purgewater

RWMC building characterization

TAN-655 Tank #748

TM reactor wastes

ICPP fuel condensate

ICPP ballast

CFA-696 paint bOOth

RWMC Hess-609
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Table 6-1. (continued).

PBF septic tank

ICPP drums emergency

TllIW607 solids

Process Experimental Pilot Plant facility

ICPP ventilation duct

ICPP cleanout of WM-105 tank

TRA lead shot

TAN-607 hot shop

TM-666 water

Loss of Fluid Test Facility hydrozine system

Fort St. Vrain groundwater and soil

CFA-696 oillwater separator

PBF temporary accumulation area

TRA-644 caustic tank contents

CFA-1711 temporq accumulation area

RWMC certifkd and segregated building

CFA-623 rinsewater emergency

TM sawdust

CFA irrigation area

TRA tank bottoms

CFA-696 crushed oil falters

CFA-696 glass beads

CFA-697 Oil

PBF resin and earthen material

‘I’M cooling tower wood

ICPP used hydraulic oil

TAN Ofi

WCB parking lots

ATR cooling tower

ICPP Tank VES-WC-119

CFA-660 laydown

ICPP-602 solvent

ICPP insulators

CFA landfann

CFA-633 laboratory wastes

Project Number Description

EMS-068-97

EMS-069-97

EMS-070-97

EMS-071-97

EMS-072-97

EMS-073-97

EMS-074-97

EMS-075-97

EMS-076-97

EMS-077-97

EMS-078-97

EMS-079-97

EMS-080-97

EMS-081-97

EMS-082-97

EMS-083-97

EMS-084-97

EMS-085-97

EMS-086-97

EMS-087-97

EMS-088-97

EMS-089-97

EMS-090-97

EMS-091-97

EMS-092-97

EMS-093-97

EMS-094-97

EMS-095-97

EMS-096-97

EMS-097-97

EMS-098-97

EMS-099-97

EMS-1 OO-97

EMS-101-97

EMS-102-97

6-4



,- .

Table 6-1. (continued).

Proiect Number Description

EMS-103-97

EMS-104-97

EMS-105-97

EMS-106-97

EMS-107-97

EMS-108-97

EMS-109-97

EMS-1 10-97

EMS-111-97

EMS-1 12-97

EMS-113-97

EMS-1 14-97

EMS-115-97

EMS-1 16-97

EMS-1 17-97

EMS-118-97

EMS-1 19-97

EMS-120-97

EMS-121-97

EMS-122-97

EMS-123-97

EMS-124-97

EMS-125-97

EMS-126-97

EMS-127-97

EMS-128-97

EMS-129-97

EMS-130-97

EMS-200-97a

EMS-201-97

EMS-202-97

EMS-203-97

EMS-204-97

EMS-205-97

EMS-206-97

TAN Radioactive Parts Security Storage Area piping and equipment

IF-603 used Oil

Am laydown area oil

TRA oillwater separators in Am

ICPP rare gas plant catalysts

CFA-1711 paint canshoil waste emergency

Am fan room

TRA-605 laydown yard tank

TRA-625 dksel fuel fflters

TAN-607 hydraulic fluid

ICPP drums

CFA-660 oily waste

TAN zinc bromide solution

Certification and Segregation Building spill cleanup waste

Fluorinel Dissolution Process and Fuel Storage basin water deionizer resin

TAN-623 air receiver paint

WMF chlorine

CFA warehouse concrete

WMF incinerable waste

ICPP-637 emergency

WMI-602 tent

ICPP-1647 dernineralizer system

CEA excess compressor emergency

RWC steel beams emergency

TAN Process Experimental Pilot Plant mezzanine decontamination

Loss of Fluid Test Facility cooling tower

WRRTF oil spill

CFA-637 water/oil./metal frees mixture

Legacy-T~ soil samples

Legacy-ICPP liquid samples

Legacy-ICPP liquid and solid samples

Legacy-TRA soil samples

Legacy-T~ initial engine test samples

Legacy-ICPP sludge samples

Legacy-RWMC soil samples
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Table 6-1. (continued).

Project Number Description

EMS-207-97 Legacy-TAN soil samples

EMS-208-97 Legacy-ICPP solvent samples

EMS-209-97 Legacy-TRA samples

EMS-21O-97 Legacy-TRA samples

EMS-21 1-97 Legacy-TRA Three Mde Island samples

EMS-212-97 Legacy-nuclear operationsll.oss of Fluid Test Facility/severe fuel darnage
samples

EMS-213-97 Legacy-WERF samples

EMS-214-97 Legacy-nuclear operationshevere fuel darnage samples

EMS-215-97 Legacy+rphan sample-s

EMS-216-97 Legacy-TRA miscellaneous samples

EMS-217-97 Legacy-ICPP-602 samples

a. The Legacy SampleDispositionProject numbersbeganat EMS-200to diiTerentiatethem from routineSRMPprojects.
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Appendix B

Statistical Analysis Methods

General

This appendix summarizes the statistical methods used to analyze the Radiological Environmental
Surveillance Program (RESP) airborne particulate and penetrating radiation data presented in this
report. Specillcally, these methods are used for deterrnining long-term trends and for determining
differences between groupings (i.e., by monitor type, by facility, or by season) of data. These methods
are detailed in Blackwood.l

Data Pretreatment and Validation

Data are screenedbefore statistical analysis to identi@gross data errors, such as transcription
errors, missing values, out of range data points, and data points that do not meet other specit3ccriteria.
Inhial screening includeseliminatingdata from instrumentsthat do not meet the minimumrequired
operatingcharacteristicsas specifkd in the data quality objectives.

Once the basic checks for errors and operating criteria are complete, the data are screened for
outliers. Graphical techniques (e.g., probability plots, stem and leaf plots, box plots, and other
exploratory data analysis techniques) are the primary tools used for detecting potential data outliers. In
cases where outilers are traceable to a specific error, a corrected value may be used to replace the
outlier. If no correction is possible, then the point maybe deleted from the data sec however, outliers
with unattributable causes are rarely eliiated fkom data sets. Such outliers may be truly accurate
data measurements indicative of unusual but important phenomena. Typically, two sets of analyses are
perform@ one with and one without the outlying da@ which provides results that can be compared.

Trend Analysis

To visually evaluate long-term trends, cumulative data are presented graphically. For RESP
gross-alpha and gross-beta air daa concentration data for spec~lc locations are plotted over the year

of interest.

For TLD da~ cumulative six-month exposure data from specific locations, with background (or
distant community) daa are plotted overtime. AU historical data are smoothed and plotted on a linear
scale to reveal the trend overtime.

Comparisons BetweenGroupings

Penetmting Radiation Data from TLDs

Differencesin yearly TLD da@ either seasonallyor by facility location, are analyzed using the
nonparametricKruskal-Wallistest for differencesin medians. Nonparametricanalyses are performed
since the data ae not expected to follow a normal distribution.Changes among groups are considered
to be statisticallysigntilcant if tie p-value, associated with the null hypothesis, is less than 0.05. The
null hypothesis is that the different samples in the groupings were from the same distribution or from
distributions with the same median.

B-1



The statistical significance of changes seen in median exposure values from the previous year to

the current year k determined by facility. Facility groupings consist of background (or distant

community) daa as well as individual RESP locations. Since TLDs are changed out every six months,
the signiilcance of the differences in median seasonal exposure values (either spring or fall) is also of

interest.

Box and whiskerplots are used to graphicallydisplay the differences in medial values between
groups (eitherby facility or season).For each grouping, the medial value of all the data is shownon
the box and whisker plots, along with a box indicating the 22-75 percentile range based on all the
data. The whiskers on the plots indicate the (non-outlier) minimum and maximum values within each
grouping. For the box and whisker plots, the work outlier k used to define those data values that are

either greater than or less than 1.5 times the range of the box. The intent of using this type of graph is
to visually depict differences in the medians of the groupings; therefore, the outliers are not shown
since the scale required to show tie outliers would mask most of the visual differences in the median
values. However, while these values are not shown on the box and whisker plots, they are included in
the calculation of the mecikm values.

Airborne (Gross-AIpha and Gross-Beta) Data

Differences in year-to-year median concentrations for facility groupings of airborne data are also
analyzed using the K.nuskal-Wallistest for differences in medkms. Data from the current year are
grouped by facility for each contaminant and monitor type (i.e., gross-alpha or gross-beta and PMIOor
SP monitor). Dfierences in groupings are also graphically displayed using the box and whisker plots
discussed above.
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Detection Limits

RADIOCHEMICAL ANALYSIS DETECTION LIMITS

Tables C-1, C-2 and C-3 list approximate detection limits of present methods used to analyze the
samples discussed in this report. These limits are based on sample sizes and forms as described in this
report. Actual detection limits may vary depending upon background yield, counting time, and sample
volume.

The detection limits given in Table C-1 in terms of activity per unit weight or volume are derived

fromthetotalactivities in microcuries(&Ci)that mustbepresentinthesamplealiquot.Thedetection
limits are calculated under the following conditions a counting time of 1,000 minutes, a counting
efllciency of about 25%, a chemical yield of about 80%, clean detector and reagent blanks that give
not more than about 5 counts in 1,000 minutes in any given energy interval, and the calculation
performed according to the deftition of detection limits given by L. A. Currie

detection limit

where

B=

t .

E=

Y=

2.22E+6

2.71 + 4.66 B112
‘tx ExYx2.22E +-6

pCi

the total background and blank correction

the counting time in minutes

the counting efficiency as a fraction

the chemical yield as a fraction

= the dpm/@.

(c-1)

These absolute detection limits, in terms of total microcmies per sample, are approximately 3 E-6 for
Sr-90 and approximately 3 &8 for all alpha-emitting nuclides. To determine the detection limits as
activity concentration, as given in Table C-1, the absolute detection limits must be divided by the
sample size taken for analysis. On samples, the activity found is divided by the actual sample size
analyzed or reported in terms of total activity per sample.
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Table C-1. RESP samples for radiochemical analysis.

Detection limits
Media Sample description Method of treatment (pCi/g or mL)

Air Sampled approximately at
4 cfm for 2 weeks on Ver-
sapor 1,200 falters, 6 falters
per quarter for a total of
-1.7 E+1O CCof air.

Water 4-L collapsible polyethyl-
ene container containing
25 mL of cone. HN03 and
2 Whatman ashless filter
tablets for 4,000 mL water.

soil At least 25 g in appropriate
container. Larger quantities
are permissible if
convenient.

Vegetation 16-02 squat jar fdled to
rim below threads
(avg wt 150 g).

Animal 16-02 squat jar containing
Tissue 10 dried deer mice, or 1

dried ground squirrel
(avg wtx mice, 170s

Dry ash, dissolve and analyze
the total sample of 6 falters.

Separate and dissolve paper
pulp, reconstitute sample, and
boil down to 100 rnL.
Analyze 1/2 sample or 2–L
equivalent.

Analyze 10-g sample.

Dry ash and dissolve the total
sample completely. Analyze
the equivalent of 50 g of
original sample.

Dry ash, dissolve, and analyze
the equivalent of 50 g of the
original sample.

Sr-90
Pu-238
Pu-239
Am-241

Sr-90
Pu-238
Pu-239
Am-241

Sr-90
Pu-238
Pu-239
Am-241

Sr-90
Pu-238
Pu-239
Am-241

Sr-90
Pu-238
Fu-239
Am-241

3.5 E-17
2E-18
2 E-18
2 E-18

3 E-10
2E-11
2E-11
2E-11

6 E-8
3 E-9
3 E-9
3 E-9

1.2 E-8
6 E-10
6 E-10
6 E-10

1.2 E-8
6 E-10
6 E-10
6 E-10

squirrel, 100 g).
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Table C-2. RESP air, water, and soil samples for gamma spectromeby.

Air Filters Water Filtrate Water Insoluble Soils

Radionuclides E-9 pCi/mL Total pCi E-2 pCdmL Total pCi E-4 pciiti Total pCi pctig Total pCi

SC-46 1 6 0.2 8 5 2 0.19 120
Cr-51 5 3 1.1 44 20 8 0.5 300
Mn-54 0.5 3 0.5 20 3 1.2 0.1 60
Co-58 0.5 3 0.09 3.6 4 1.6 0.l 60

Fe-59 0.9 5.4 1.5 60 7 2.8 0.11 60
CO-60 0.8 4.8 0.8 32 6 2.4 0.2 120
Zn-65 1 6 0.5 20 15 6 0.2 120
Nb-94 0.5 3 0.15 6 4 1.6 0.1 60
Nb-95 0.5 3 0.11 4.4 80 32 0,1 60

Zr-95 0.8 4.8 0.3 8 7 2.8 0.11 60
Ru-103 0.7 4.2 0.16 6.4 4 1.6 0.1 60

n RU-106 5 30 0.12 4.8 40 1.6 0.5 300

& Ag-110m 0.5 3 0.15 6 5 20 0.1 60
Sb-124 0.5 3 0.13 5.2 5 2 0.1 60

Sb-125 1.5 9 0.3 12 15 6 0.2 120
CS-134 0.6 3.6 0.09 3.6 4 1.6 0.1 60
CS-137 0.8 4.8 0.3 “ 12 20 8 0.1 60
Ce-141 0.9 5.4 0.3 12 6 2.4 0.1 60
Ce-144 5 30 1.0 40 20 8 0.4 240

Eu-152 2 12 0.5 20 15 6 0.2 120
Eu-154 2 12 0.3 12 15 6 0.3 180
Eu-155 2 12 0.8 32 10 4 0.3 180
Hf-181 0.6 3.6 0.12 4.8 6 2.4 0.1 60
Ta-182 2 12 0.5 20 20 8 0.4 240

Hg-203 0,5 3 0.15 6 2 0.8 0.1 60
Am-241 4 24 1.5 60 40 16 1.2 700
Gross Beta 9.5
Gross Alpha 3.3



Table C-3. RESP biotic samples for gamma spectrometry.

Small Mammals Vegetation

Radionuclide pctig Total pCi pci/g Total pCi

SC-46 0.2 12 0.07 12

G-51 1.4 84 0.4 67

Mn-54 0.18 11 0.05 8.4

Co-58 0.3 18 0.05 8.4

Fe-59 0.6 36 0.08 14

CO-60 1 60 0.1 17

Zn-65 0.7 42 0.13 22

Nb-94 0.2 12 0.05 8.4

Nb-95 0.2 12 0.04 6.7

zr-95 0.3 18 0.07 12

Ru-103 0.2 120 0.04 6.7

RU-106 2 12 0.5 84

Ag-llOm 0.2 12 0.05 8.4

Sb-124 0.2 12 0.04 6.7

Sb125 0.7 42 0.11 18

CS-134 0.3 18 0.04 6.7

G-137 1.3 78 0.13 22

Ce-141 0.2 12 0.05 8.4

Ce-144 1.1 66 0.16 27

Eu-152 0.6 36 0.1 17

Eu-154 0.7 42 0.15 25

Eu-155 0.6 36 0.1 17

Hf-181 0.2 12 0.04 6.7

Ta-182 1.1 66 0.3 50

Hg-203 0.16 96 0.05 8.4

Arn-241 2 120 0.3 50
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GAMMA SPECTROMETRIC ANALYSIS DETECTION LIMITS

Tables C-2 and C-3 give absolute detection limits in the right-hand column for each sample type. The
absolute detection limits are the total activities that should be present in the sample aliquot taken for
analysis. These activities should be detected under the counting conditions described and calculated
according to the definition of L. A. Currie. This definition is as follows:

detection limit =
2.71 i- 4.66 B~12

t~Exp x2.22
(c-2)

where
B= the total correction in counts (Compton, background, blanks, etc., for the same counting

time)

t = the counting time inminutes

E= the counting el%ciency as a fraction

P = the gamma-ray emission probabdity for the particular gamma ray being measured

2.22 = thedprn/pCi.

The figures in the left-hand column of each sample type give the same detection limits expressed in terms
of pCihmit weight or volume for the average sample sizes expected to be analyzed. Because the absolute
detection limits must remain constant for a given counting time and efficiency, the detection limits in terms
of concentrations become higher or lower as the sample size actually used in the analysis becomes smaller
or larger. Table C-4 presents descriptions of environmental monitoring samples for gamma spectrometry
analysis and counting conditions for stated detection limits.

Table C-4. Description of RESP samples for gamma spectrometry analysis.

Media Sample Description Counting Conditions

Air Sampled at approximately 4 cfm for Monthly composite samples of two 4-in.
2 weeks on 4-in. Versapor 1200 mem- fikers containing a total of about 6 x
brane filters for a total of 3 x 109cc 109cc of air are held flat over the detec-
per filter. tor and counted for 12 to 16 hours

depending on the detector system used.

Water

soil

4-L collapsiblepolyethylenecontainer Thesampleis shakenvigorouslytodis-
containing 25 mL of cone. HN03 and lodge all material from the sides and bot-
two Whatman ashkss filter paper tab- tom of the container and filter. The fil-
lets for 4000 mL of water. trate is transferred to a 4-L Marinelli bea-

ker and counted for 16 hours. The f~ter
and paper pulpare also counted for
16 hours in contact with detector.Sample
size, 4000 mL.

16-oz squatjar fflled to the bead The sample is counted in the squat jar
below the threads after settling. for 2 hours with the jar being rotated as

close to the detector as possible. Sample
size approximately 700 g.

Vegetation 16-oz squat jar ffled to the bead The dry sample is counted in the squat
below tie threads after settling. jar for 16 hours with the jar being rotated

as close to the detector as possible. Sam-
ple size about 150 g, average.
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Environmental Standards

RADIOLOGICAL SURVEILLANCE AT

WASTE MANAGEMENT FACILITIES

Radionuclideconcentrationsin air and groundwatersamplescollectedat MWSF,RWMC,andWERF
are comparedwith derivedconcentrationguide (DCG)values for air and water.1The DCG values listed
are provided as reference values for conducting radiological protection programs at operational DOE
facilities and sites.

Table D-1 lists applicable DCGS. The DCGS represent the concentrations of radioactivity in air
inhaled or water ingested continuously during a year that resulted in a 100-mrem 50-year committed
effective dose equivalent. The DCGS are used as a point of reference only. Comparing individual
measurements to the DCGS gives the maximum dose a person could receive at the location where the
sample was collectd given the following two assumptions (1) the concentration was at the DCG level
continuously for the entire year, and (2) the person receiving the exposure was at that location for the
entire year, continually drinking the water or inhaling the air. In practice, DCGS are rarely, if ever,
exceeded for even a short period of time during the year. Jn addition, the radionuclide concentration at
any area accessible to the public will be even less due to the dispersion from the facilhy boundary (where
the sample was collected) to the site boundary (the closest location where the public has unrestricted
access).z

Table D-2 lists environmental concentration guidelines for the radionuclides in soil that are most likely
to be found in environmental samples collected at the R~C. The concentration guides in Table D-2 are
based on a homestead scenario. This scenario considers the radiation dose to the homesteader from

inhalation and ingestion of radionuclides, as well as external radiation. Since the hypothetical
homesteader is assumed to live on a uniformly contaminated area that is large enough for subsistence
farming, thk scenario results in very conservative concentration guides. The homestead scenario
overestimates the actual doses that would be received by off-homestead individuals from radionuclides
in soil at the RWMC.

WATER

The environmental regulations that apply to the Drinking Water Program areas follows the Federal
Safe Drinking Water Act,3 Code of Federal Regulations (40 CFR Parts 141–143);4’5’6 the Idaho
Regulations for Public Drinking Water Systems, IDAPA 16.01.08000-.08999;7 DOE Order 5400.5;8
and Environmental Compliance Planning Manual.g

In addition to the 21 regulated VOCS (see Table D-3), unregulated organic compounds are monitored
and reported.
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Table D-l. Derived concentration gtides.

DCGSfor the publidb
DCGfor Air DCG for Water

Radionuclide (uci/mL) f,lLci/mL)

H-3 1E-7 2 E-3

SC-46 6 E-10 2 E-5

Cr-51 5 E-8 1E-3
Mn-54 2 E-9 5 E-5

Co-58 259 4 E-5

Fe-59 8 E-10 2 E-5

CO-60 SE-II 5E-6
zn-65 6 E-10 9E-6
Sr-90 9 E-12 lE-6

Nb-95 3 E-9 6 E-5

zr-95 6E-10 4 E-5

Ru-103 2 E-9 5 E-5

RU-106 3E-11 6E-6

Ag-llOm 2 E-1o 1E-5

W-125 159 5 E-5

1-129 7B11 5E-7
1-131 4E-10 3E-6
CS-134 2EI0 2E-6

CS-137 4E-10 3E-6

Ce-141 1E9 5 E-5

Ce-144 3E-11 7E-6

Eu-152 5E-11 2 E-5

Eu-154 5E-11 2 E-5
Ra-226 1E-12 1E-7

Fu-238 3 E-14 4E-8

PU-239 2 E-14 3E-8
Am-241 2 )3-14 3 E-8

u-235 1E-13 6 E-7

U-238 1E-13 6 E-7
Grossalpha 2 E-14C —

Grossbeta 9 E-12C —

a. ThistablecontainstheairandwaterDCGsbasedonconcentrationsthatcouldbecontinuouslyinhaledoringes~ respectively,anddo
notexceedaneffectivedoseequivalentof 100ntR/yr.

b. DCGS apply to radionuclide concentrations in excess of those occuming naturally or dueto fdIouL

c. TheDCGSofPu-239andSr-90 are the mostrestrictiveforalphs-andbeta-ernitdngnuclides,respectively,andareappropriatetousefor
gIOSS alpha andgrOSS beta Df.xk.
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Table D-2. Envkomenti concen@ation~idelkes forcomon ra&onuclidwfomdk
environmentalsoil samples collected at the RWMC.

Environmental Concentration
Guides for Soila

Radionuclide (Jzci/g)

MII-54 4 E-6

Co-58 4 E-6

CO-60 1-E-6

RU-106 2 E-5

Sb-125 8 E-6

CS-134 2 E-6

CS-137 6 E-6

ce-144 6 E-5

Eu-152 3 E-6

Am-241 4 E-5

Sr-90 6 E-6

U-232 2 E-6

U-233 2 E-4

U-234 2 E-4

U-235 2 E-5

U-238 1 E-4

Pu-238 8 E-5

Pu-239,-240 8 E-5

a. SeeReference2. Concentrationscorrespondto a 50-yrdosecommitmentof 100mrem/yrto a homesteaderbeginningin
the fmt year afterreleaseof facility.This concentrationassumesuniformcontaminationof an area adequatefor subsistence
farming.
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Table D-3. Standards for volatile organic compounds.a

Parameter Maximum Contaminant Level (m@L)

REGULATED VOCS
Benzene 0.005
Viyl Chloride 0.002
Carbon Tetrachloride 0.005
1,2-Dichloroethane 0.005
Trichloroethylene 0.005
1,1-Dichloroethylene 0.007
1,2,4-Tnchlorobenzene 0.07
1,1,1-Tnchloroethane 0.200
1,1,2-Trichloroethane 0.005
para-Dichlorobenzene 0.075
cis-1 ,2-Dichloroethylene 0.07

1,2-Dicblorpropane 0.005
Dichloromethane 0.005
Ethylbenzene 0.7
Monochlorobenzene 0.1
O-Dichlorobenzene 0.6

Styrene 0.1
Tetrachloroethylene 0.005
Toluene 1.0
Traus-1,2-Dichloroethylene 0.1
Xylenes (total) 10.0

UNREGULATEDVOCS WITH NO MCL
Chloroform O-chlorotoluene
Chlorobenzene P-Chlorotoluene
Bromodichloromethane Bromobenzene
Chlorodibromomethane 1,3-Dichloropropene
Bromoform l,2,4-Trirnethylbenzene
M-Dichlorobenzene 1,2,4-Trichlorobenzene
1,1-Dichloropropane 1,1-Dichloroethane
1,1,1,2-Tetrachloroethane 1,1,2,2-Tetrachloroethane
Chloroethane 1,3-Dichloropropane
2,2-Dichloropropane Chloromethane
Bromomethane Isopropylbenzene
1,2,3-Trichlorobenzene Tert-Butylbenzene
N-Butylbenzene SEC-Butylbenzene
N-Propylbenzene Pluorotrichloromethane
Naphthalene Dichloro~uoromethane
Hexachlorobutadiene BromochIoromethane
1,3,5-Trimethylbenzene 1,2,3-Trichloropropane
4-Isopropyltoluene

a. Thesestandardscomeffom 40 CR 141.24,“Organicchemicalsother than total trihalomethanes,sampling
and analytical requrements~ July 31, 1997.
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The INEEL is a nuclear facility, which implies that radiological contamination of the drinking
water is possible. Because of the possibilhy of radiological contaminants, gross alpha gross beta, and
tritium are monitored (see Table D-4), as recommended in IDAPA 16.01.08100,06.

The City of Idaho Fallshas developedan bdustrial pretreatment Program in accordancewith
40 CFR 403 and the Clean WaterAct. Industrial WastewaterAcceptanceForms issued by the City
authorizedkcharges to the Chy of Idaho Falls sewer system in compliancewith Chapter 1, Section 8,
of the City of Idaho Falls Sewer Ordinance.Table D-5 lists the 1997concentrationlimits for
dischargesto the City of Idaho Falls sewer.

Table D-4. Applicable radiological drinking water standards.

Maximum Contaminant Level
Parameter (pci/L)

Gross Alpha 15

Gross Beta 50

Tritiurn 20,000

Table D-5. City of Idaho Falls Sewer Code effluent concentration liits for 1997.

Sewer Ltit
Parameter (mg/L)

pH 5.5-9.0

Arsenic 0.07

cadmium 0.69

chromium, total 2.77

Copper 3.38

Cyanide 1.20

Lead 0.62

Mercury 0.25

Methylene chloride 0.1

Phenol 0.5

Nickel . 3.98

Silver 0.45

Tetrachloroethylene 0.099

Total heavy metals 5.0

Oil and grease (petroleum or mineral oil products) 100

OiI and grease (animal and vegetable based) 250

Trichloroethylene 0.099

Zmc 2.61

Stocklard Solvent 0.099
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of the FederaI Register, June 18, 1996.

Code of FederaI Regulations,40 CF’R142,“NationalPrimary DrinkingWaterRegulations
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U.S. Department of Energy, January 7,1993.
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Appendix E

Effluent Sampling Analyses Results
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Table E-1. Historical and 1997effluent data summary for CFA Sewage Treatment Plant Influent (CFA-LS1).

Historical Number of
ParameteF Units Averageb)c 1997Averagec 1997Minimum 1997Mrtximumd Samplese Guideline

BiologicalOxygenDemand
Conductivity
pH
ChemicalOxygenDemand
Nhrogen, Nitrate+Nitrite
NitrogenTotal Kjeldahl
TotalPhosphorus
TSS
Gross Alpha

GrossBeta

H-3

mg/L

ps

mg/L
mg-N/L
mg/L
mg5
mg/L
pCdL

pci/L

pCtiL

26.51
653

7.37
110

0.996
13,35

1.87
175

2.85 * 0.391

9,53 + 0.58
14,541.60* 413.80

16.64
383

7.34
97.93
0.433

10.47
1,574

23.32
3.02 & 0.83

9.23 * 1.47

12,600.00* 1,642.00

5.00
266

6.71
9.00
0.020 Uh
5.10
0.640
6.00

3.02 * 0.83 Jj

9.23 i 1.47

12,600.00* 1,624.00

76.00
670

7.98
835.00

1.300
16.30
4.200

123.00
3.02 + 0.83 J

9.23 k 1.47

12,600.00 A 1,642.00

11/11
12/12
12/12
12/12
12./9

12/12
10/10
12/12

1/1

1/1

1/1

NAf

NA
2.5-12g
NA
NA
NA
NA
NA
3ok

1,Oook

2,000,000k

a. Only parametersdetected in 1997arepresented.
m b. Historicalaverageswere calculatedfromdata availablethrough 1996.Non-detectablevaluesfromsamplespriorto 1991were not includedin theseaverages.
Ill c. For nonradiologicalparameterswithanalyte concentrationsless thanthedetectionfimit,half thedetectionfimitwasused incalculating the average.Radiologicalaverages(andassociateduncertainties)

are weightedand includeavailable lessthandetected values,
d, Maximumdetectableconcentration.
e. Numberof samplescolkctcdhrumberof detectable resultsfor 1997.
f, NA - not applicable.
& RCRA Limit.
h U flag indicatesthat the result wasbelowthe detection limit.
i, Uncertaintiesshownare the associated2 sigma uncertainty.
j. J flag indicatesanestimated value,
k. Den&d concentration guide.



Table E-2. Historicaland 1997effluent data summary for CFA Sewage Treatment Plant Effluent (CFA-STF).

Hktorical Numberof
Paramete@ Units Averageb)c 1997AverageC 1997Mhdmum 1997Maximumd Samplesc Guidelinef

BiologicalOxygen Demand
Conductivity
pH
Chloride
Chemical Oxygen Demand
Fluoride
Nitrogen, Nitrate + Nitrite
Nitrogen Total Kjeldahl
Total Phosphorus
Sulfate
TDs
Barium
Chromium
Copper
kon

m Potassium
b Magnesium

Manganese
Sodium
Lead
Zinc
GrossBeta

mg/L
/ls

mg/L
mg/L
mg/L
mg-N/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
pci/L

3.11
661

8.61
194
26.93
0.24
0.215
2.03
0.306

41.47
497

0.100 u
0.005 u
0.013 u
0,178
5.02

18.20
0,012 u

80.43
0.003
0.029

2.15 * 0.33

1.38
485

9.44
258

64,05
0.26
0.013

1.128

0.163

52,90

800

0.088

0.005

0.004

0.049

8.17

22.95

0.002

98.65

0,022

0s)05

7,67 * 1.43

1.00 Ug
304

9.26
258

9,20
0,260
0,020 u
0,880
0.080

52.90
800

0.087
0.004 u
0.004 u
0,043
8.15

21.40
0.002

93.30
0.027
0SI04

7.33 * 2.54

3.00
670

9.62
258
210.00

0.260
0.020 u
1.400
0.240

52,90
800

0.089
0.007
0.006
0.054
8.19

24.50
0.002

104.00
0.034 u
0.007

7.83 * 1.73

4/3
44
44
1/1
4/4
1/1
4/1
4/4
414
1/1
1/1
2/2
2/1
2/1
2/2
2/2
212
2/2
2/2
211
2/2
2/2

NAh

NA
2,5-12i
910
NA
13
NA
NA
NA
910
1,800
15
0.37
61
220
NA
NA
8.1
6,700
5
64
l,oook

a. Onlyparametersdetectedin 1997arepresented.
b. Historicalaveragewerecalculakdfromdataavailablethrough1996.Non-detectablevaluesfromsamplespriorto 1991werenotincludedirr the averages,
c. For nonradiologicalparameterswith analyteconcentrationsless than the deteetionlimit,half thedetectionlimitwasused in calculatingthe average,Radiologicalaverages (and associateduncer-
tainties)are weightedand includeavailableless thandetected values.
d,
e.
f.

&
h,
i.

j.
k.

Maximumdetectableconcentration.
Numberof samplescollectedhumber ofdetectableresults for 1997.
Guidelinesshownare fromthe risk-basedreleaselevel,45ffdunless otherwisenoted,
U flag indicatesthat theresultwas belowthe detection limit.
NA- not applicable.
RCRALimit,
Uncertaintiesshownare the associated2 sigmauncertainty.
Derivedconcentrationrmide.



Table E-3. Historical and 1997effluent data summary for ICPP Sewage Treatment Plant influent (CPP-769).

Historical Number of
ParameteP Units Averageblc 1997 Averagec 1997 Mhimum 1997 Maximumd Samplese Guidelinef

BiologicalOxygen Demand
Conductivity
pH
Nitrogenas Ammonia
Nitrogen,Nitrate + Nitrite
NitrogenTotal Kjeldahl
TotalPhosphorus
TSS

mg/L 81.33
ps 633

8,09
mg/L 24.00
mg-N/L -h

mg5 35.39
mg/L 5.05
mglL 48.81

71.08
327

8.12
24.60
0.09

41.07
6.4S

78.71

10,00
208

7.65
24.60
0.030

28,40
1.00Ui

29.00

140.00
519

8.48
24.60
0.17

56.30
23.50 .

123.00

12/12
12/12
12/12

1/1
12/12
1212
12/11
12J12

N&3
NA
2.5-12
NA
NA
NA
NA
NA

a. Onlyparametersdetectedin 1997arepresented.
b. Historicalaverageswerecalculatedfromdataavailabledrmugh1996.
c. Fornonradiologicalparameterswithanalyteconcentrationslessthanthedetectionlimit, half the detectionlimitwasused in calculatingtheaverage.
d. Maximumdetectableconcentration.

~
e. Numberof samplescollectcdnumberof detectableresultsfor 1997 .
f. RCRATCLP Limit,unlessotherwisespecified.
g. NA - not applicable.
h, Historicaldata not available.
i. U flag indicatesthat theresult was belowthe detectionlimit.



Table E-4. Historical and 1997effluentdata summaryfor ICPP Sewage Treatment Plant Effluent (CPP-773).

Historical
Parametera Units

Numberof
Averageb)c 1997Averagec 1997Minimum 1997Maximumd Samplesc Guideline

BiologicalOxygenDemand
Conductivity
pH
Chloride
Fluoride
Nitrogenas Ammonia
Nitrogen,Nitrate + Nitrite
Nitrogen,as Nitrate
NitrogenTotalKjeldahl
TotalPhosphorus
Sulfate
TDs
TSS
Barium

M Calcium

L Cadmium
Chromium
Copper
Iron
Potassium
Magnesium
Manganese
Sodium
Lead
Antimony
Tallium
Zinc
Eu-152

mg/L
ps

mg/L
mg/L
mg/L
mg-N/L
mg-N/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg5
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
pci/L

12.67
647

8.19
109
_i

3.80
—

5.53
7.86
3.18

—

437
7.14

—
—
—
—
—
—
—
—
—
—
—
—
—
—
—

14,58
253

8.00
99.76
0.192

13,40
3,45
1,80

12.65
3,40

40.06
451
21.40

0.075
49.97

0.002
0.004
0.009
0.198

11.97
15.73
0.016

68,58
0,016
0.019
0,019
0.017

1,95 * 4.3ok

4.00
169

7.34
43.20

0.15
13.40

1.20
1.80
6.70
1.00 uj

25.70
330

7s30
0,061

45.10
0.003
0.003
0.006
0.075

10.00
14>10
0.010

49.90
0,23 U
0.027 U
0.025 U
0.009

-2.05 A 5,44 U

30.00

488

8,61

165.00

0.260

13.40

6.80

1,80

21.70

6.10

97.40
560

51.00

0.104

56.60

0.004 u

0.007

0.015

0,461

13.30

17,20

0.027

80.80

0,036 U

0.042

0.035

0.025

19.90 A 13.24

12/12
12/12
12/12
12/12
10/10
1/1

12/12
1/1

12/12
12/11
10/10
12/12
12/12
6/6
3/3
6/1
613
6/6
6/6
6/6
6/6
6/6
616
6/1
6/1
6/1
6/6
5/1

NAg

NA
2,5-12h
430
6.8
NA
NA
NA
NA
NA
430
850
NA
7.1
NA
0.0085
0.17
1.9
5.5
NA
NA
0.18
140
0.11
0.021
0,041
9
44



Table E-4. (continued).

Hktorical Number of
Parametefi Units Averageblc 1997Averagec 1997 Minimum 1997Maximumd Samplese Guidelinef

Gross Alpha pca — 1.01 * 0.44 0.50 & 0.76 U 1,48 * 1.15 5/1 3f)l

Gross Beta pcm — 10,82 + 1.00 9.45 * 1.96 12.30 * 1.91 515 1,0001

a. Only parametersdetected in 1997am presented
b. Hktoricalaveragewere calculatedfromdata availablethrough1996.
c. For nonradiologicalparameterswith analyteconcentrationsless than thedetectionlimit,half the detectionlimit was used in calculatingthe average.Radiologicalaverages(and aasoeiateduncer-
tainties) are weightedand includedavailableless thandeteetcdvalues.
d, Maximum detectable concentration.
e. Numberofsamples collectedlnumberof detectableresultsfor 1997.
f. Guidelinesshownare from the risk-basedreleaselevel,45*&unlessotherwisenoted.

& NA - notapplicable.
h. RCRALimit.
i. Historicaldatanot available.

j. U flag indicatesthat the resultwas belowthedeteetionlimit.
k. Uncertaintiwshown are the associated2 sigma.
L l)erivedconcentration guide.

W
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Table E-5. Historicaland 1997effluent data summaryfor IRC (IFF-603B),

Historical Numberof
Parametefi Units Averageb*c 1997Averagec 1997 Minimum 1997 Maximumd Samplesc Guidelinef

Conductivity
pH
Phenols
Total 011& Grease
Barium
Calcium
Chromium
Copper
Iron
Potassium
Magnesium
Manganese
Sodium
TaIlium

m Zinc

& Benzene

ps

mg/L
mg/L
mg/L
mg/L
mg/L .
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mgJL
/qglL

358
7.66
0.010

23,75
0.096

69.25
0.004 u
0.041

—i
—

18.15
0.003

47.45
0.001 u
0.043
2.50 U

323
7.50
0,004
4,60
0.072

69,40
0.005
0,038
0.074
5,00

18.85
0.006

29.45
0.028
0.032
1.00

158
7.15
0.005 Uh

4.60

0.071

69.40

0.005

0.038

0.065

4.54

18.80

0.006

27.70

0.035 u

0.028

1.00 Jj

724
7.73
0.011
4,60
0.074

69,40
0.006
0,039
0.083
5.45

18.90
0,007

31,20
0.038
0.036
1.00J

8/8
818
8/2
1/1
2J2
1/1
212
212
2J2
212
2J2
2J2
2/2
Zll
2J2
1/1

NAg

5.5-9,0
0.5
100
100
NA
2.77
3.38
NA
NA
NA
NA
NA
NA
2.61
5ook

a. Only parametersdetectedin 1997are presented.
b. Historicalaverageswerecalculatedfromdata available through 1996,Non-detectablevaluesfrom samplesprior to 1991 werenot included in theseaverages,
c. For nonradiologicalparameterswithanalyteconcentrations less than thedetectionlimit,half the detectionlimitwas used in calculatingthe averages.Radiologicalaverages(and associated
uncertainties)are weightedand includeavailableless than detectedvalues,
d. Maximumdetectableconcentration,
e, Numberof samplescollectcdhrumberof detectable results for 1997.
f. City of IdahoFallsSewerCodeLimit.
g. NA - not applicable.
h. U flag indicatesthat the resultwas belowfhedetection limit.
i. Historicaldatanot available.
i. J flag indicatesan estimatedvalue,
k. RCRALimit



Table E-6. Historical and 1997effluentdata summaryfor Willow Creek Building (IFF-616).

Historical Number of
Paramete& Units Averageb’c 1997Averagec 1997Minimum 1997Maximumd samplese Guidelinef

Conductivity
pH
Cyanide
Phenols
Total Oil & Grease
Silver
Barium
Calcium
Chromium
Copper
Iron
Potassium
Magnesium
Manganese

m Sodium

& Nickel
Lead
Zinc
Benzene

Chloroform

(-.

#us
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg5
mg/L
mg/L

I@
/@L

726
8.10
0.008
0.095

15$55

1.087

1.142
_i

0.008

0,090
—
—
—

—

0.015
0,005
0.111
2.50 U

2,67

626
8,00
0.007
0.112

23,90
0.017
0,066

70,00
0,004
0,100
1.464

35.55
19,80
0,031

44.30
0,007
0.021
0,352
2.00

2,67

281
7.45
0.005 Uh
0.063

23.90
0.009 u
0.055

70.00
0.005 u
0.080
0.658

26.00
19.60
0.027

43.10
0.010 u
0.023 U
0.049
1.OQJj

3.00 J

876
8.39
0.022
0.192

23.90
0.032
0.075

70.00
0.006
0.130
2,270

45.10
20.00

0,035
45.50

0.013
0.038
1,100
1.00 Jj

300 J

10/10
10/10
4/1
8/8
1/1
4/3
4/4
1/1
4J2
4/4
2/2
2J2
2/2
2J2
12
4/1
4/1
4/4
311

3/1

NAt3
5.5-9.0
1.2
0,5
100
0.45
100
NA
2.77
3.38
NA
NA
NA
NA
NA
3.98
0.62
2,61
5ook

NA

a,
b.

:
e.
f.
&
h.
i.
j.

Onlyparametersdetected in 1997are presented.
Historicalaverages were calculatedfromdata availablethrough 1996.Non-dctcctsblevaluesfrom samplesprior to1991werenot includedin the averages.
For nonradiologicalwith analyteconcentrationslessthan the detectionlimit, half thedetectiontimhwas usedin calculatingthe averages.
Maximumdetectable concentration.
Numberofsamples collectedhumber of detectableresults for 1997.
Chy of IdahoFalls Sewer CwfeLimit,unlessotherwisespecified.
NA - notapplicable.
U flagindicatesthat the resultwas belowthedeteetionlimit.
Historicaldata not available.
J flagindicatesan estimated value.

k. RCRALimit.



Table E-7. Historicaland 1997effluent data summaryfor TAN-655.

Historical Numberof
ParameteP Units Averageb$ 1997AverageC 1997Minimum 1997Maximumd Samplesc Guidelinef

Biological Oxygen Demand
Conductivity
pH
Chloride
Fluoride
Nitrogen, as Ammonia
Nitrogen, Nitrate + Nitrite
Total Phosphorus
Sulfate
TDs
Nitrogen Total Kjeldahl
TSS
Barium
Calcium

m Cadmium

& Chromium
Copper
Iron
Mercury
Potassium
Magnesium
Manganese
Sodium
Lead
Zinc
Gross Alpha
Gross Beta

mglL
ps

mgJL
mg/L
mg/L
mg-N/L
mg/L
mg/L
mg/L
mg/L
mg-N/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
pCi/L
pCi/L

3.70

518

7.68

76.40

0.301

0.250

6.24

1.28

44.54

355

2.12

30.39

0.113

65.48

0.004

0.009

0.042

0.471

0.0008

3,20

15.44

0.030

43.78

0.015

0,115

2,21 * 0.32

11,86* 0.49

4.71
320

7.66
84.61
0.24
0.89
5.38
0,64

38.58
401

1,34
5.77
0.093

53.70
0.002
0.006
0.012
0.203
0.0001
4.32

14.97
0.007

53.74

0.018

0$035

1.86 + 0.67

16.46 + 1,50

1.00Ug
137

7.06
22.20
0.20
0.13
1.70
0,35

32,30
270

0,45
5.00 u
0.082

48.30
0,002 u
0.004
0.004 u
0,071
0.0001 u
3.52

13.30
0.003
8.55
0.023 U
0.024

0.32 A 1.41 U
10.60 + 2.26

15.00

912

8.43

276.00

0.31

3.60

7.90

1.00

52.50

690

4.40

19.00

0.112

57.80

0.004 u

0.009

0.017

0,414

0.0001

4.94

16.50

0.015

173.00

0.036 U

0.067

2.94* 1.12

39.40 * 4.66

12J11
16/16
16/16
12/12
12J12
12J12
12J12
12J12
12/12
12J12
12/12
15/7

1212
5/5
12/1
12/9
10/9
12J12
12/1
10/10
10/10
1211
12/12
12/2
12/11
4/2
4/4

NAh

NA
2.5-12i
330
5,2
NA
NA
NA
330
660
NA
NA
11
NA
0.0067
0.13
2.3
8,3
0.022
NA
NA
0,27
220
0.17
9.7
30k

I,oook



Table E-7. (continued).

Historical Number of
ParameteP Units Averageblc 1997Averagec 1997Minimum 1997Maximumd Samplesc Guidelinef

Sr-90 pci/L 1,54* 0.16 2.20* 0.44 2.20 * 0.44 2.20 * 0.44 1/1 l,oook

a. Ordy parametersdetected in 1997arepresented.
b. Historicalaverageswere calcrda!edfromdata availablethrough 1996.Non-detectablevaluesfromsamplespriorto 1991werenot includedin the averages.
c. For nonradiologicalparameterswithanalyte concentrationsless than thedetwtion limit,half thedetectionlimitwas used in calculatingthe averages. Radiologicalaverages(andrrssoeiateduncer-
tainties)are weightedand include availableless than detectedvalues.
d. Maximumdetectableconcentration.
e. Numberof samplescollected.hrumberof detectable resultsfor 1997.
f. Guidelinesshownare from therisk-basedr-deaso Ievel,4s*Wunlessotherwisenoted.
g. U flag indicatesthat the resultwasbelowthe detectionlimit.
h, NA - not applicable.
i. RCRALimit.

j. Uncertaintiesshownare the associated2 sigma.
k. Derivedconcentrationguide.



Table E-8. Historicaland 1997effluentdata summary for TRA-708.

Historical Numberof
ParameteF Units Averageblc 1997Avera~ec 1997Minimum 1997Maximumd Samdese Guidelinef

Conductivity
pH
Chloride
Fluoride
Nitrogen,Nitrate + Nitrite
Sulfate
TDS
Barium
Calcium
Chromium
Copper
Iron
Mercury
Potassium

y Magnesium

s Manganese
Sodium
Nickel
Lead
Zinc

ps

mg/L
mg/L
mg-N/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

21,365
8.27

184
7.33
6.47

17,339
21,074

0.240

424

0.071

0.071

4.89

0.006

23.85

218

0.029

3,835

0.036

0.021

0.036

4343
8.43

93.10
0.895
9.245

7803i
11,1O(Y

0.109
230

0.032
0.006
1.525
0.0003

13.03
117.20

0,017
2,700i

0.009
0.018
0.007

775

6.67

9.90

0.110

0.980

4250

7400

0.064

217

0.026

0.004 uj

0.769

0.0001 u

7.97

74.60

0.009

1,870

0.011 u

0,023 U

0.002 u

8,628
9,77

214.00
1.700

17.800
11,000
13,000

0.176
242

0.045
0.012
1.830
0.0010

19.20
175.00

0.021
3,600

0.013
0.036 U
0,011

4/4
4/4
4/4
44
4/4
44
4/4
4/4
2J2
4/4
4/2
4/4
42
4/4
44
414
44
4/2
4/1
43

N/@
2.5- 12h

530

8.5

NA

530

1,100

10

NA
0.21
2.5
9.6
0.022
NA
NA
0.25
220
1.1
0.16
12

a, only parametersdetectedin 1997arc presented,
b. Historicalaverageswerecalculatedfromdata availablethrough 1996.Non-detectablevahresfromsamplespriorto 1991werenot included in theaverages.
c. Fornonradiologicalparameterswith rmalyleconcentrationsless than the detcetionlimit,half thedetectionlimitwasused in calculatingthe averages,
d. Maximumdetectableconcentration.
e. Numberof samplescollecte-dhrumberof detectableresultsfor 1997.
f. Guidelinesshownare fromthe risk-basedtdease level$s,~ unless otherwisenoted.
g. NA- not applicable.
h. RCRALimit,
i. The meanvalueexceededthe guideline.

j. U flag indicatesthat theresult was belowthedetectionhuh.



Table E-9. Historical and1997 effluent data summary for TRA LS1.

Hktorical Number of
Parameter Units Averageb)c 1997Averagec 1997Minimum 1997Maximumd Samplese Guidelinef

BiologicalOxygenDemand
Conductivity
pH
ChemicalOxygenDemand
Nitrogen,Nitrate+ Nitrite
NitrogenTotalKjeldairI
TotalPhosphoms
TSS
Barium
Calcium
Chromium
Copper
Iron
Potassium
Magnesium

m ManganeseLw Sodium
Tallium
Zinc
Gross Beta
Sr-89

mgif..
ps

mg/L
mg-N/L
mg/L
mglL
mg/L
mglL
mg/L
mg/L
mg/L
mgfL
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
pci/L
pci/L

111
474

7.87
205

0.580
35.05

1.87
107

0,094
48.98
0.005
0.019
0.394
8.88

17.96
0,013

23.41
0,005 u
0.143

9.31 * 0,511
0.17 & 0.26

66.22
292.44

7.95
192.67

0.319
33.12
6,69

57.46
0,047

39.00
0.005
0.018
0.194

12,30
16.70
0.014

28,50
0.021
0,121

10,90+ 2,08
2.01* 0.99

16.00
8.00
7S6

60,00
0,020 Uh
6.70
2.00

16.00
0.039

39,00
0.005 u
0,009
0.155
8,69

14,90
0.011

2803
0.027
0.099

10.90 * 2.08
2.01 * 0.99

150.00

462,00

8.35

617,00

0.630

SO.50

21.70

160.00

0.055

3900

0.007

0.027

0.232

15.90

18.50

0,017

29.00

0,031 u

0.144

10.90 * 2.08

2.01 * 0.99

9/9
9/9
9/9
9/9
917
9/9
818
919
212
1/1
211
212
212
212
2/2
2/2
212
2rl
212

1/1

1/1

NAf4

NA

2.5-12

NA

NA

NA

NA

NA

100
NA

5

NA

NA

NA

NA

NA

NA

NA

NA

l,ooo-i
20,000J

a. OnlYmwarnetersdet.xttxf in 1997are presented.
b. His{o;cal averages were calculated fr;m data availablethrough 1996,Non-detectablevaluesfromsamplespriorto 1991 were not includedin the averages.
c. For nonradiologicalparameterswith anaIyte concentrationsless than thedetectionlimit,half thedeteetionlimit was used in calculating the averages. Radiological averages (and associated

uncertainties) are weighted andincludeavailable less thandetectedvahres.
d, Maximumdetectable concentration.
e. Numberof samples collectedhumberof detectableresulIsfor1997.
f. RCRATCLPLimit, unlessotherwisespecified.
g. NA - not applicable.
h. U flag indicatesthat theresultwasbelow the detectionlimit.
i. Uncertaintiesshown are theassociated2 sigma uncertainty.

j. Dsrivedconcentrationguide,



Table E-10. Historical and 1997effluent data summarv for TRA-764,

Number of
ParameteP Units Hktorical Averagebtc 1997 Averagec 1997 Minimum 1997 Maximumd Samplese Guideline

Conductivity
pH
Chloride
Fluoride
NitrogenNitrate+ Nitrite
Sulfate
TDS
Barium
Calcium
Chromium
Copper
Iron
Potassium
Magnesium
Manganese

~ Sodium
L Tallium

Zinc
Gross Alpha
Gross Beta
Ag-108m

/us

mg/L
mg/L
mg-N/L

mg/L

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L

mg/L

mg/L

mg/L
pcilL
PCilL
PCilL

972

7,59

23,66

0.317

2.20

295

569

0.094

78,27

0.012

0,020

0.198

7.43

29.08

0,007

14,88

0.012

0!031

2.18 * 0.21j

6.60 * 0.50

-0.37 * 1.28

478

7.36

24,95

0.270

2.25

207.68

541

0.079

94.70

0.006

0.008

0.047

4.78

33.15

0.0010

16,28

0.021

0,004

1.35 * 0,70

4,62 * 0.95

-0.68 * 2,69

172

7.29

8.80

0.140

1.10

28.40

264

0.047

46.40

0,005 Ui

0.005

0.007

1.41

17.20

0.0008 U

8.32

0.025 U

0.002
-0.40 * 1.30 u
2.06 * 1.80 U

-5,97 * 8.32 U

763

7,44

45,80

0.370

400

386.00

820

0.116

143.00

0008

0,012

0.104

8.11

49.60

0,0018

25.20

0.037

0,007

2.65 ~ 1.37

8.31 + 2,04

6,27 + 5.58

4/4

4J4

4/4

414

4/4

414

4J4

4/4

212

4/3

4/3

414

44

4/4

4J2

4/4

4/1

’44

4/1

4/3

4/1

NAg
2.5-12h

280

4.5

NA

280

560

13

NA

0.11

2.6

8.5

NA

NA

0.32

260

0.024

11
sok

1,Oook

70

a, Only parametersdetcetcdin 1997are ~resented,
b. Hist_o;calaverages were calculated fr;m data available through 1996. Non-detectablevaluesfrom samplesprior to 1991werenot included in theaverages.
c. For nonradiologicafparameterswith analyteconcentrationsless than the detectionlimit,half the detectionlimitwasusedin calculatingthe averages,Radiological avemges(and associated
uncertainties)are weightedand includeavailable1sssthandetectedvalues.
d. Maximumdetectableconcentration.
e. Numberof samplescollectedhumberof detectableresultsfor 1997.
f, Guidelinesshownare fromthe risk-basedreleaselevel,45~Munless otherwisenoted.
g. NA - not applicable.
h. RCRALimit.
i. U flag indicatesthat the resultwas belowthe detectionlimit.

j. Uncertaintiesshownare the associated2 sigmauncertainty,
k. DrinkingwaterMCL.



Table E-11. Historical and 1997effluent data summary for TRA-STF.

Hktorical Number of
ParameteF Units Averagebic 1997Averagec 1997Minimum 1997Maximumd Samplese Guidelinef

BiologicalOxygenDemand
Conductivity
pH
ChemicalOxygenDemand
Nitrogen,Nitrate+ Nitrite
NitrogenTotalKjeldahl
TotalPhosphorus
TSS

mg/L 0.833
ps 172

8.86
mg/L 44.83
mg-N/L _i

mg/L 2.31
mg/L 0.39
mg/L 2.50 U

21.67
260

7.79
134.37

0.59
11,64
3.39

19.06

1.00
114

7.31
5,00 Uh
0.11
2.90
0.46
5.00 u

17000
460

8.68
910.00

1.60
33.70
14.20
57.00

9/9
9/9
9/9
918
9/9
9/9
919
9/6

NAg
NA
2.5-12
NA
NA
NA
NA
NA

a. Only parametersdetected in 1997are presented.
b. Hktorical averageswem calculatedfromdata availablethrough 1996.Non-detectablevaluesfromaasnplespriorto 1991werenot includedin the averages.
c. For nonradiologicalparameterswithanalyte concentrationsless than thedetcetionlimit,half thedetectionlimitwasused in calculatingthe averages.
d. Maximumdetectableconcentration,
e. Numberof samplescollectcdhumbcrof detectableresullsfor 1997.

El f. RCRATCLPLimit,unlessotherwisespecified.Radiologicalguideline limitsare DCGSunlessotherwisenoted.
L
w g. NA - not applicable.

h, U flag indicatesthat the resultwasbelow the detectionlimit.
i. Historicaldatanot available,



Table E-1 2. Historical and 1997 effluent data summarv for WRRTF1.

Historical Number of
Parameted Units Averageb*c 1997 Averagec 1997 Minimum 1997 Maximumd Samplcsc Guidelinef

Biological Oxygen Demand
Conductivity
pH
Chloride
Fluoride
Nitrogen, Nitrate + Nitrite
Nitrogen Total Kjeldahl
Total Phosphorus
Sulfate
TDS
Barium
Copper
Iron
Potassium
Magnesium

Y Manganese
z Sodium

Zinc

mg/L
ps

mg/L
mg/L
mg-N/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

5.41
404

7.26
33,68

0.212

3.16

12.74

1,10

34.76

351

0.100

0.013

1.33

11,11

17.68

0.117

22,12

0.073

194
7.03

34.00
0.200
3.50

14.40
2.90

45.10
380

0.073
0.012
0.246

13.00
16.80
0.071

21.30
0.393

10.00

194
7,03

34.00
0.200
3.50

14,40
2.90

45.10
380

0.073
0.012
0.246

1300
16.80
0.071

21,30
0,393

10.00
194

7.03
34,00

0.200
3.50

14.40
2.90

45.10
380

0.073
0.012
0.246

13.00
16,80
0,071

21,30
0,393

1/1
1/1
1/1
1/1
1/1
1/1
1/1
1/1
1/1
1/1
1/1
1/1
1/1
1/1
1/1
1/1
1/1
1/1

NAk?
NA
2.5-12h
1000
17
NA
NA
NA
1000
2100
49
7.9
76
NA
NA
1.2
1400
32

a. Onlyparameters detectedin 1997are presented.
b. Historical averageswerecalculatedfromdata availablethrough1996.Non-detectablevalues from samplesprior to 1991werenot includedin theaverages.
c. For nonradiological parameterswith rmalyteconcentrationsless thanthedetectionlimit,half the detectionlimitwasused in calculatingthe averages.Radiologicalaverages(and associated uncer-
tainties)are weighted and inchrdeavailableless thandetectedvalues.
d, Maximum detectableconcentration,
e, Number of samplescollectedhrumbcrof detectableresultsfor 1997
f. Guidelines shown arc fromthe risk-basedreleaselevel~5,Munlessotherwisenoted,
g. NA - not applicable,



Table E-13. Historical and 1997 effhtent data summarv for WRRTF2.

Historical Number of
~ ParameteP Units Averagebjc 1997Averagec 1997Minimum 1997Maximumd SampIese Guidelinef

Conductivity
pH
Chloride
Fluoride
Nitrogen,Nitrate+ Nitrite
Sulfate
TDs
TotalPetroleumHydrocarbons
Barium
Calcium
Cobalt
Chromium
Copper
Iron
Potassium

131 MagnesiumL
m Manganese

Sodium
Zinc

/4s

mg/L
mg/L
mg-N/L
mglL
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

560
8.03

160
0.343
1.16

63.50
555
i

0.283
136

0.036
0.032
0.456

27.37
5.12

32.84
0.294

75.36
0.631

545
7.64

435,00
0.280
0.875

60.55
1135

3,80
0,187

48.00
0.007
0.003
0.031
0.369
5.31

29.65
0.016

190$50
0,048

270
7.43

13.00
0.210
0.550

44,80
270

3.80
0.085

48.00
0.005 u]
0.004
0.007
0,072
3.12

16,20
0.002

18.00
0.021

819
7.85

857.00
0.350
1.200

76.30
2000

3.80
0.289

48.00
0.012
0.005 u
0.055
0.666
7.49

43.10
0.030

363.00
0.076

2/2
212
2/2
2/2
2/2
2/2
212
1/1

2/2
1/1
2/1
2/1
2/2
2/2
212
2/2
212
2/2
2/2

NAg
2.5-12h
1000
17
NA
1000
2100
NA
49
NA
NA
0.41
7,9
76
NA
NA
1.2
1400
32

a. Only parametersdetected in 1997arepresented.
b. Historicalaverageswere calculatedfrom data availablethrough 1996.Non-detectablevahresfromsamplespriorto 1991,were not included in the averages,
c. For nonradiologicalparameterswithmralyteconcentrationsless than the detectionlimit,half the detectionlimitwasused in calculatingthe averages.
d, Maximumdetectableconcentration.
e. Numberof samplescollectcdlnumberof detectableresultsfor 1997.
f. Guidelinesshownare from therisk-basedrelease Ievel$s,* unless otherwisenoted.
g. NA - not applicable.
h, RCRALimit.
i. Historicaldatanot available

j. U flag indicatesthat the resultwasbelow the detectionlimit.
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Appendix F

Storm WaterSamplingAnalyses Results



Table F-1. Historical and 1997 storm water data summary for ICPP Retention Basin (CPP-MP-1).

Hktorical Number of
ParameteF Units Averageb*c 1997Averagec 1997Minimum 1997Maximumd Samplese Guidelinef

Conductivity
pH
BiologicalOxygen Demand
ChemicalOxygen Demand
Nitrogen,as Nitrate
TotalPhosphorus
Nitrogen,Total Kjeldahl
TotalOil and Grease
TSS
GrossAlpha
GrossBeta

/ls

mglL

mg/L
mg-N/L
mg/L
mg/L
/@L
mg/L
pCdL
pCVL

114.14
7,67
6S0

37.79
d

0.60
2,88

21.36
303.36

9.10 * 5.79
16.13 + 2.87

43.00
6.93
4.00
6.50
0.490

1.20

1.10
1.40

360i

1,72 * 1.01
8,41* 2.14

43.00
6.93
4.00
6,50
0.490
1.20
1.10
1.40

360
1.72 * 1,01
8.41 * 2.14

43.00
6.93
4.00
6.50
0.490
1.20
1.10
1.40

360
1,72 + 1,01
8.41 * 2.14

1/1
1/1
1/1
1/1
1/1
m
1/1
1/1
1/1
1/1
1/1

NAg

6.0-9.0
30
120
0.68
2.0
NA
15
100
30
1,000

a, Only parameters deteetedin 1997are presented
b, Historical averages werecalculatedfromdataavailablethrough1996.

w c, Fornonradiological parameterswith rmalyteconcentrationslessthanthe detectionlimit,half the detectionlimitwas usedin calculatingthe averages.Radiologicalaverages(andassociated uncer-
L tainties)are weighted and includeavailableless thandetectedvalues.

d, Maximum detectableconcentration.
e, Number of samplescollectedhumberof detectableresults for 1997.
f, Fornonradiological parameters,EPABenchmarksare shown.Forradiologicalparameters,DCGS are shown.
g, NA- not applicable.
h. Historical data not available
i, The mean value fromthedetected 1997dataexceededthe associatedbenchmark.
j. Uncertainties shownare the associated2 sigmauncertainty.



Table F-2. Historical and 1997 storm water summary data for ICPP Coal Pile (CPP-MP-2).

Hktorical Number of
Paramete@ Units Averageb~c 1997 Averagec 1997Minimum 1997 Maximumd Samplese Guidelinef

Conductivity /is 81,30 41.00 41.00 41.00 1/1 NA13
pH 7.74 6.98 6.98 6.98 1/1 6.0-9.0h
ChemicalOxygenDemand mglL 203.20 24.00 24.00 24.00 1/1 120
Total011and Grease mg/L 4.60 1.90 1.90 1.90 1/1
TSS

15
mg/L 161,98 53,00 53.00 53S30 1/1 100

Copper ,u~L 0.022 0,007 0.007 0.007 1/1
Zinc

0.064
/zg/L 0!088 0.018 0.018 0.018 1/1 0.117

a. Only parametersdetectedin 1997are presented.
b. Historicalaverageswerecalculatedfrom data availablethrough1996.
c. Fornorrradiologicaiparameterswithanalyte concentrationsless than the detectionlimit,half thedetection limitwasused in calculating theaverages.
d. Maximumdetectableconcentration,
e. Numberof samplescollectedhrumbcrof detectable resultsfor 1997,
f. For nonradiologicalparameters,EPABenchmarks arc shown.

W
b

g. NA - not applicable.
h, NPDESpermitpH limit forcoal pilerunoff.



Table F-3. Historical and 1997 storm watersummary data for Radioactive Waste Management Complex subsurface disposal area
(RWMC-MP-2).

Historical Number of
Paramete@ Units Averageb!c 1997Averagec 1997Minimum 1997Maximumd Samplesc Guidelinef

Conductivity
pH
ChemicalOxygen Demand
Nitrogen,Nitrate+Nitrite
NitrogenTotal Kjeldahl
TotalPhosphorus
TDs
TOC
TotalOil& Grease
TSS
Barium
Calcium
Cadmium

v Chromium
h Copper

Iron
Mercury
Potassium
Magnesium
Magnesium,Soluble
Manganese
Sodium
Nickel
Vanadium
Zinc
Am-241
GrossAlpha
GrossBeta
Pu-239

/Ls

mg/L
mg-N/L
mg/L
mgJL
mg5
mglL
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mgiL
mg/L
mg/L
mglL
mgiL
mg/L
mg/L
mg/L
pCi/L

~pCtiL
pCilL
pCi/L

171,50
7.91

59.61
0.32
2,33
4.800

243.78
14,27
4.38

4750.0
0.449

-i
0.003
0,033
0,044

—
0,00016

—
20.28
12,37
—
—

0,045

0.059

0,228

0.63 + 0.15k

6.34 + 1.75

14.58 * 3.54

0,09 * 0.01

100s0
7.62

22.95
1.20h
3.10
0,640

109.OO
5.15
1.90

220JXP
0.196

27.20
0,005
0.016
0.021
1.29h
0.00017

11.60
5,83
5.73
0.060
7.59
0.017
0.039
0.282h

0.12 * 0$03
3.36 ~ 1.03
19,69 * 2,28
0.04 * 0,02

63.00
7.11
8.30
1.20
2.00
0.640

98.00
5,10
1.00 Ui

19.00
0.077

27.20
0,004 u
0005 u
0.011
1,29
0,ooo1 u

11,60
2,31
2,11
0060
7,59
0,011 u
0,039
0,142

-41,70 i 29,60 U
1.24 & 1.07U
13.70* 2.54
0.03 * 0.03 u

138.00
8.13

37.60
1.20
4.20
0.640

120.00
5.20
3.30

421.00
0.316

27.20
0.009
0.029
0.031
1,29
0.00029

11.60
9.35
9.34
0.060
7.59
0.029
0.039
0.421

0.50 ~ 0.08
29.70 * 3.76
44.60 * 5,18
0.04 * 0.02

212
212
212
1/1

212
1/1
2/2
212
2/1
2/2
212
1/1
2/1
2/1
2/2
1/1
2/1
1/1
2/2
212
1/1
1/1
2/1
1/1
212
4/1
2/1
212
2/1

NAi3
6.0-9.0
120
0.68
NA
2,0
NA
NA
15
100
NA
NA
0.016
NA
0.064
1,0
0.002
NA
NA
NA
1.0
NA
1.4
NA
0.117
30
30
1000
30



Table F-3. (continued).

Historical
Paramete@ Units Avcragebic

Numberof
1997Averagec 1997Minimum 1997Maximumd Samplese Guidelinef

Sr-89 pCi/L — 0,02 k 0.55 0.02 * 0055J1 0,02 k 0.55 J 1/1 20000
U-234 pCi/L 0,23 * 0,07 0.13 * 0.09 0.13 * 0.09 0,13 + 0,09 1/1 500

a. Only parametersdetectedin 1997arc presented.
b. Historicalaverageswerecalculatedfromdata available through 1996,
c. For nonradiologicalparameterswithanalyteconcentrations less than thedetectionlimit,half thedetectiontimit wasusedin calculating theaverages.Radiological averages(and associateduncer-
tainties)are weightedand includeavailableless than detrxted vahres.
d. Maximumdetectableconcentration,
e. Numberof samplescollectedhrumberof detectable results for 1997.
f. For nonradiologicalparameters,EPABenchmarksare shown. For radiologicalparameters,DCGSareshown,
g. NA - not applicable.
h. The meanvaluefromthe detected 1997data exceeded the associatedBenchmark.
i, U flag indicatesthat theresult wasbelowthe detection limit.

j. Historicaldata not available.
k. Uncertaintiesarc shownas 2 sigma.
L J flag indicatesestimatedvalue.

y
-b
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Table G-q. ICPP percolation pond groundwater quality data’ for April 1997.

USGS-121 USGS-121b USGS-48 USGS-112 USGS-113 MAC./SMCLc

Depth toWaterTable(ft) 457.4 457.4 462.5 477.9 478.4

SampleDate 4/9/97 4/9/97 4/9/97 4/10/97 4i27197
(mg/L) (mg5) (mg/L) (m@L) (mg/L) (mg/L)

Chloride 13.9 13.0 25.0 195 233 250(350)d

TDs 223 189 281 572 618 500(800)d

Sodhml 7.16 6.98 11.50 74.60 89.90 2P

N03-N 0.655 0.677 1.964 2.935 4.24S 10

N02-N + N03-N 0.7 Rf 0.7 R 2.4 3.5 3.1 NAg

Chromium 0.0039 0.0038 0.0079 0.0059 0.0060 0.05

Fluoride 0.2 0.2 0.2 0.2 0.2 2

Iron 0.0450 0.0528 0.0587 0.0981 0.0171 0.3

Copper 0.0010 0.0011 0.0023 0.0039 0.0033 NA

pH 7.25 7.25 7.88 7.00 8.00 6.5-8.5

a.

b.

c.

d.

c.

f.

AUresulessrs from mdiirered samples, which reflect both suspdsd and dissolved comamimms io &c gmundwatcr.

Duplicate sample.

hfasilrmm auowable soncsmmdons io grmmdwatsr and secondary maximum coomminmr lwels refersoced m IDAPA 16.02299.0S.

lke psrrnit spscifiss escsptioas for c.bloride and lDS limits of 350 mglL and 800 mgL n?qccdvslfi as shown in psmntksis.

No masiroum sstsblishe@ 20 su~ssled as OpdOIU.

R flag indicarss dmr tbs data wers rejectsd as unusable during dam validsdon.

g. NA - rtot applicable.
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Table G-2. ICPP percolation pond groundwater quality data’ for October 1977.

USGS-121 USGS-121b USGS-48 USGS-112 USGS-113 MAC/SMCLc -.

Depth to WaterTable(ft) 456.7 456.7 461.8 477.6 477.6

SampleDate 10/28/97 10/2%/97 10/28/97 10/28/97 10/28/97
(mg/L) (m@) (mg/L) (m@) (m@) (mgJL)

Chloride

TDs

sodium

N03-N

N02-N + NQ-N

chromium

Fluoride

Iron

Copper

pH

15.8

233

7.34

0.677

0.7

0.0038

0.2

0.0422

0.0033

8.21

20.3

229

7.39

0.677

0.7

0.0043

0.2

0.0691

0.0028

8.21

34.2

300

15.80

3.613

4.7

0.0070

0.2

0.0656

0.0051

8.33

217

589

80.50

2.371

2.8

0.0060

0.2

0.0412

0.0058

8.23

207

712

93.10

1.942

2.0

0.0065

0.2

0.0121

0.0063

8.24

&

b.

c.

d.

e.

f.

All reds a-e from untiftcndsamples,which reflectbothsuspended anddisdvcd comamimms in thegrmmdwatec

Dupkate sample.

?&&mm allowable eoncemmdoos in grmmdwaterazd secondary maximum mmaminam levels referenced m IDAPA 16.02.299.0S.

The pmit specifics exceptions for ebloride and TDS lihnhsof 350 mg/L snd 8LWmg/L, respecdvely, aod ~ shown m pardkis.

No maximum establish@ 20 sug&tcd as optimum.

NA - not ~Ok3b]C

2so(350)d

500(800)d

20e

10
NAf

0.05

2

0.3

NA

6.5-8.5
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Table G-3. ICPP Sewage TreatmentPlant groundwaterquality data’ for April 1997.

ICPP-MON-
USGS-121 USGS-121b USGS-52 PW-024 MAUSMCLC

DepthtoWaterTable(ft) 457.4 457.4 456.2 61.8

SampleDate 4/9/97 49/97 4/16/97 4/1497
(m@L) (m#L) (m#L) (m#L) (mg/L)

Chloride 13.9 13.0 31.9 118

TDs 233 189 278 444

N03-N 0.655 0.677 3.048 11.967

NOZ-N+ N03-N 0.7 Rd 0.7 R 35 16.8

TotalColifomn Absent Absent Absent Absent

FeeaI Coliform Absent Absent Absent Absent

250

500

10

NAe

2 CouloornL

NA

a. Allresults are fromttnfiltemdsamples,whichreflectbothsuspendedanddissolvedcontaminantts in the groundwater.

b. Duplicatesample.

c. MaximumallowableconcenhationsingmundwaterandsecondarymaximumcontaminantlevelsreferencedmIDAPA16.02.299.05.

d. R flag indicatesthat tbedatawererejectedas unusablediningdata validation.

e. IVA- not applicable.
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Table G-4. ICPP Sewage Treatment Plant groundwater quality data’ for 0ctober1997.

ICPP-MON-
USGS-121 USGS-121b USGS-52 . PW-024 MAC/SMCLc

Depth to Water Table (ft) 456.7 456.7 454.6 61.4

Sample Date 10/28/97 10/28/97 10/28/97 10/29/97
(mg/L) (m@) (m@) (m@) (mg/L)

Chloride 15.8 20.3 31.9 110 250

TDs 233 229 271 518 500

N03-N 0.677 0.677 NSC NS 10

N02-N + N03-N 0.7 0.7 4.0 8.5 NAd .

Total co~orm Absent Absent Absent 96 COVIMti 2 Covloo mL

FecalColifonn Absent Absent Absent Absent NA

a. All results axe fmmunfiltered samples,whichreflectbodIsuspendedanddissolvedcontaminantrsinthegroundwater.

b. Duplicatesample.

c. Ma&mmallowableconeenbations in groundwater and secondary maximum con taminant levels referencedin IDAPA16.02.299.05.

d NA - not applicable.
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Table G-5. TAN/TSF STP groundwater quality data’ for January 1997.

T~-MON- T~-MON- TN-MON-
A-001 A-OOlb TAN-1OA TAN-13A A-002 MAC/SMCLC

Depthto WaterTable (ft) 206.4 206.4 206.8 209.2 210.9

SampleDate 1/22/97 1/21/97 1/21197 1/21/97 1/2197
(m@) (mg/L) (mgJL) (mg5) (mg/L) (m#L)

Chloride

TDs

Sodium

N03-N

N02-N + N03-N

Arsenic

Ikuiurn

Chromium

Fluoride

Iion

Lead

Manganese

Sulfate

Zinc

TotalColifonn

Fecal Coliform

13.1

198

7.10

1.129

0.80

0.0027

0.0624

0.0065

0.30

0.169

0.0008

0.0026

30.0

0.384

Absent

Absent

12.5

201

6.98

1.038

0.80

0.0025

0.062%

0.0069

0.30

0.163

0.0022

0.0025

30.3

0.380

Absent

Absent

111

404

28.90

1.083

0.80

0.0014

0.153

0.0013

0.20

0.342

0.0009

0.008

35.1

2.520

Absent

Absent

3.8

200

5.33

0.542

0.40

0.0017

0.0659

0.0035

0.20

0.0463 Uf

0.0035

0.0066

14.1

0.748

Absent

Absent

a. All msulfs arc from untWmd samplcs which reflect ti suspaxkd and dissolved contaminam m the Sroundwatcr.

b. Duplicate sample.

4.4

208

6.77

0.903

0.50

0.0020

0.0902

0.0053

0.20

0.143

0.0024

0.0263

13.6

0.738

8 CO1/loo rnL

Absent

250

500

2od

10

NA.

0.05

2

0.05

2

0.3

0.015

0.05

250

5

2 col/loo mL

NA

c. Maximumallowable concmuadonsmgromdwater andsxondaay maxinmmcormmimmtlevels referenced m IDAPA 16.02299.05.

d. No maximumd’blishd 20 SUFX@ as OPd.MUM.

e. NA-m applicable.

f. Ufigtimtiti mtitmqti*~ow tid-mtim
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Table G-6. TAN/TSF STP groundwater quality data” for April 1997.

TANT-MON- T~-MON- TANT-MON-
A-001 A-OOlb TAN-1OA Tm-13A A-002 MAC/SMCLc

Depth to Water Table (ft) 205.2 205.2 205.3 208.0 212.3 I
Sample Date 4/21/97 4/21/97 4128197 4423/97 4/21/97

(m#L) (mg/L) (mglL) (mg/L) (m#L) (m#L)

Chloride

TDs
sodium

N03-N

NO-2-N + N03-N

kserdc

Barium

Chromium

Fluoride

Iron

Lead

Manganese

Stdfate

zinc

Total Colifollll

Fecal COliiO1’m

15,2

192

8.16

0.835

0.9

0.0027

0.0734

0.0Q70

0.3

0.173

0.0027

0.0028

35.7

0.328

Absent

Absent

16.5

190

7.63

0.790

0.9

0.0024

0.0719

0.0068

0.3

0.165

0.0018

0.0027

32.3

0.327

Absent

Absent

110

359

34.60

1.016

1.8

0.0023

0.1810

0.0Q07

0.2

0.407

0.0117

0.0086

35.9

2.380

Absent

Absent

3.7

191

5.74

0.384

0.4

0.0014 Uf

0.0713

0.0035

0.2

0.0126 U

0.0124

0.0035

17.0

1.120

Absent

Absent

4.1

212

6.28

0.587

0.5

0.0018

0.0827

0.0054

0.2

0.119

0.001

0.0166

13.8

0.529

Absent

Absent

a. All sesuffssre dons unfiltered sempl~ which reflect both suspended end dissolved contaminants in the groundwatec

b. Duplicale sample.

e. Maxiiuns allowable m neentmions ingroondweterand seeondery maximumconmmhd levels refes’encd in IDAPA 16.02.299.05.

d. No ~ti~ estsblisw 20 SU~CStd ~ O@lWIll,

e. NA - notapplicable.

250

500

2f)d

10

NAe

0.05

2

0.05

2

0.3

0.015

0.05

250

5

2 Couloo mL

NA

f. U flsg bsdicstes thas the result was repomedas below tfsedetection hL
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Table G-7. TAN/TSF STP groundwater quality data’ for July 1997.

TMTI-MON- TAN’GMON- TANTMON-
A-001 A-OO1b TAN-1OA TAN-13A A-002 MACISMCL’

Depth to WaterTable(ft) 206.7 206.7 206.9 208.0 210.9

SampleDate 7/2197 7/2197 7/21/97 7122J97 712197
(mg/L) (mg/L) (mg/L) (m#L) (mgfL) (mg5)

Chloride

‘IDS

sodium

N03-N “

N02-N + N03-N

Arsenic

Barium

chromium

FIuoride

Iron

Lead

Manganese

Sulfate

Zmc

Total tilifOIm

Fecal Coliform

15.7

210

7.88

0.835

0.9

0.0024

0.0714

0.0057

0.3

0.1470

0.0018

0.0022

30.1

0.361

Absent

Absent

135

207

7.71

0.835

0.9

0,0016 U

0.0705

0.0055

0.3

0.1170

0.0020

0.0020

33.6

0.323

Absent

Absent

74.5

398

34.60

1.016

1.2

0.0024

0.1800

0.0006

0.2

0.3090

0.0131

0.0073

35.9

1.770

10CovloomL

Absent

3.4

202

6.03

0.406

0.4

0.0016 @

0.0733

0.0031

0.2

0.0133

0.0110

0.0047

143

0.947

Absent

Absent

3.9

202

6.47

0.497

0.5

0.0016U

0.0850

0.0046

0.1

0.0576

0.0031

0.0170

13.8

0.488

210 Covloo mL

Absent

a. AUresults are tiom onflltemd samples, wkicb reflezt bodt suspended aud dissolved comamhmts m* gmondwateK

b. Dupficate SSmpk.

c. MaxkttunlalfowsbfeCmcemau .ons ingroundwakrsod seeonday masimomeomaminsnt kvefs referenced in JDAPA 16.02.299.0S.

& No OISXilno!nestablkhcd 21)SU&@d ‘S O@MML

e. NA - not ‘ppfk’bfe.

250

500

2od

10

NAe

0.05

2

0.05

2

0.3

0.015

0.05

250

5

2 COV1OQmL

NA
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