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Appendix G

Storm Water Sampling Analyses Results
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ACRONYMS

ANL-W Argonne National Laboratory—West

ARA Auxiliary Reactor Area

ATR Advanced Test Reactor

BOD biological oxygen demand

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CFA Central Facilities Area

CFR Code of Federal Regulation

COD chemical oxygen demand

CTF Contained Test Facility

CYy calendar year

DCG derived concentration gnide

DOE U.S. Department of Energy

DOE-ID U.S. Department of Energy Idaho Operations Office
DwP Drinking Water Program

EBR-I Experimental Breeder Reactor No. I

EFS Experimental Field Station

EPA U.S. Environmental Protection Agency

ESP Environmental Surveillance Program

ESRP Eastern Snake River Plain

FY fiscal year

GPRS global positioning radiometric scanner

ICPP Idaho Chemical Processing Plant

IDAPA Idaho Administrative Procedures Act

IDEQ Idaho Division of Environmental Quality

INEEL Idaho National Engineering and Environmental Laboratory
IRC INEEL Research Center

LMITCO Lockheed Martin Idaho Technologies Company
LOFT Loss-of-Fluid Test

M&O management and operations

MAC maximum allowable concentration

MCL maximum contaminant level

MWSF Mixed Waste Storage Facility

NAAQS National Ambient Air Quality Standards

NESHAP National Emission Standards for Hazardous Air Pollutants
NPDES National Pollutant Discharge Elimination System
NRF Naval Reactors Facility

OMRE Organic Moderated Reactor Experiment
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VOA
VOC

WCB
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Radiological Environmental Surveillance Program
Radioactive Waste Management Complex
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Site Environmental Surveillance Program
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Special Request Monitoring Program
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Stored Waste Experimental Pilot Plant
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trichloroethylene
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Test Reactor Area

transuranic
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Technical Support Facility
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United States Geological Survey

Van Buren Boulevard
volatile organic analysis
volatile organic compound

Willow Creek Building

Waste Experimental Reduction Facility
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waste management facilities

Water Reactor Research Test Facility
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1996 LMITCO Environmental Monitoring Program
Report for the Idaho National Engineering and
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 (CY) 1996. The main purpose of
the Environmental Monitoring Program is to monitor effluents and environmental media to assess the
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
operations (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 further 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 laboratory currently plays in the environmental cleanup of the
DOE complex, the current name was adopted in 1997.

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.!
The United States Geological Survey (USGS) has been involved in environmental surveillance at the
INEEL from the very beginning 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 some sampling of liquid effluents for the
purpose of developing waste inventory information. As the INEEL environmental monitoring program
developed from 1950 to 1994, the M&O contractor conducted monitoring related to facility operations,
and the DOE Radiological and Environmental Sciences Laboratory (RESL), or other government
agencies such as the USGS conducted onsite and offsite environmental surveillance.

Facility-oriented monitoring was initiated during the early 1970s to evaluate facilities as sources of
contamination to the environment. Ambient air surveillance at the Radioactive Waste Management
Complex (RWMC) began in 1972, and monitoring of surface waters began in 1973.! These early
activities were designed primarily to meet operational monitoring objectives 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 contractor instituted monitoring of nonradiological liquid effluent
in 1986.

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

centralized Drinking Water Program (DWP) was established. Prior to this, individual facilities were
monitored separately. In September 1992, DOE submitted a Notice of Intent to the EPA to obtain
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coverage of the INEEL for the Final 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. The
groundwater has been monitored since 1950, and in 1993, DOE formalized an INEEL Groundwater
Monitoring Program.

Radiological monitoring of selected effluent streams was added to the Liquid Effluent Monitoring
Program in 1992. During 1994, the INEEL obtained its first 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 1994, the onsite portion of the INEEL Environmental Surveillance Program (ESP) was transferred
from DOE to the INEEL M&O contractor. The offsite environmental surveillance program was
transferred from DOE to the Environmental Science and Research Foundation.

1.2 Scope

The Environmental Monitoring 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 (WMF) and outside of facility fences. Compliance monitoring is conducted for
drinking water, storm water, groundwater, and liquid effluents at all 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 needed.

Two facilities report to organizations outside the DOE-ID project office 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
is not responsible for monitoring within ANL-W and NRF facilities; however, the program cooperates
with those facilities, and some program information is included in this report.

1.3 Program Organization

DOE Order 5400.1, “General Environmental Protection Program,”3 divides environmental
monitoring into two activities: environmental surveillance and effluent monitoring. Environmental
surveillance is oriented to pathways in the environment along which contaminants could move or
accumulate. Effluent monitoring is oriented towards release points at facilities and the wastes that
facilities generate—liquid, solid, and gaseous. DOE further defines these two activities:

1-2
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1. Ambient air 3. Groundwater 5. Liquid effiuents 7. Soil and biota
2. Drinking water 4. Storm water runoff | 6. Direct radiation 8. Solid waste

Figure 1-1. Environmental Monitoring media sampled (C970762).

Environmental surveillance 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.

Effluent 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

There are two environmental surveillance programs operated by the LMITCO Environmental
Monitoring Program. The Radiological Environmental Surveillance Program (RESP) monitors soils,
ambient air, direct radiation, biota, and surface water for impacts from facility operations. The Site
Environmental Surveillance Program (SESP) monitors ambient air quality, soils, and direct radiation
outside facility boundaries, within the borders of the INEEL.

1.3.2 Compliance Monitoring
Compliance monitoring activities include four separate programs: Drinking Water, Liquid Effluent

Monitoring, Groundwater Monitoring, and Storm Water Monitoring Programs. These four compliance
monitoring programs comprise the effluent monitoring activities for the INEEL.
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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 connections 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 classified as public
water systems, the DWP monitors potable water supplied to INEEL facilities to ensure compliance with
the Safe Drinking Water Act (SDWA).4

The Liquid Effluent Monitoring Program monitors process wastewaters and sanitary sewage
discharged from 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 facilities in Idaho Falls to the City sewer system. Monitoring requirements are
specified 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 Groundwater Monitoring Program monitors groundwater in perched water zones and in the
SRPA. Some monitoring is required by WLAPs to demonstrate that wastewater disposal does not degrade
groundwater quality. Other monitoring is conducted as a surveillance activity to look for trends in
groundwater quality that could indicate releases to the groundwater from facilities.

The Storm Water Monitoring Program monitors runoff from industrial facilities at the INEEL. The
program operates in compliance with the NPDES General Permit.2

Individual facilities are responsible for monitoring stacks and other emissions to the atmosphere. This
information can be found in the National Emission Standards for Hazardous Air Pollutants (NESHAP)
Annual Repor?® and the Air Emissions Inventory Report.

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 environmental monitoring activities. Two
other DOE orders are directly applicable to the program. DOE Order 5400.5, “Radiation Protection of the
Public and the Environment,”” specifically addresses monitoring for radionuclides, and DOE Order
5820.2A, “Radioactive Waste Management,”8 describes monitoring activities to be conducted at waste
management facilities. 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 met. Additional guidance is provided in the
Environmental Regulatory Guide for Radiological Effluent Monitoring and Environmental Surveillance.®
This section also 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:

e Verify and support compliance with applicable Federal, State, and local environmental laws,
regulations, and orders
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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

Detect, 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 Reports, or other official DOE documents.

1.4.2 Approach to Meeting Objectives

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

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 media 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 permits where regulations require 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 remediation
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 verifies that the
quality of reported results is suitable to support decisions based on the 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 responsibilities and requirements
for collecting, analyzing, and processing samples. Program design criteria, decision criteria, and
implementing procedures are documented in program plans and procedural manuals.

Qualifications for monitoring personnel are documented in the written 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 written quality program includes processes by which the data and the
program are monitored for acceptable performance. When deviations from acceptable performance are
noted, corrective action is taken; appropriate corrective actions are included in the written program plans.
Corrective actions include identifying 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 log
books are used to record activities during sample collection. Chain of custody forms are used to document
the control of the samples from the time of collection until the laboratory has completed the analyses.
Documentation of analytical results is reviewed and marked with flags to indicate the quality of data.
Data qualifier flags are used to communicate the usability of the analytical data. The trail of
documentation for monitoring samples is maintained in Environmental Monitoring Program files as
records.

Written procedures are prepared, reviewed, and used in the data collection and analysis process.
Sampling procedures are prepared following accepted methods published by EPA and DOE. For
radionuclides, guidance presented in The Environmental Regulatory Guide for Radiological Effluent
Monitoring and Environmental Surveillance® have been implemented, when applicable. Procedures are
reviewed, and once approved, they 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, against 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.

Monitoring programs are developed to collect data from effluents and environmental media that will
support decisions to meet objectives discussed in Section 1.4. Monitoring program design starts with the
decisions to be made with the data, and then determines the location and frequency of sampling to obtain
the data to support the decisions. Monitoring program design is 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 materials 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.
Data are marked with qualifier flags based on this validation. Data 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.10

The monitoring programs are periodically assessed for performance by LMITCO management and by
external organizations. Management self-assessments are performed by Environmental Monitoring staff
to evaluate the programs for conformance to requirements. A self-assessment generally consists of an
internal review of the sampling, shipping, and decontamination procedures used. An assessor
accompanies the sampling team to the field and observes sample collection, preservation, shipping, and
equipment decontamination. Any deviation from the technical procedure requirements are noted and
corrected, and suggestions for process improvement are made and implemented. QC data are reviewed to
determine if data meet acceptable levels of uncertainty upon which to base decisions.

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 technical reviews to assess the technical basis of the program. These
reviews are much more intensive and review the design basis of the program, 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. Results of QC samples are reviewed as part of the program self-assessment
to determine if the monitoring data are meeting 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. Specific QC samples, frequency, and tolerance levels are documented in
program-specific 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 distilled 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 picked up during field handling, shipping, sample
preparation, or other sample handling process. Contamination can give a positive bias to the sample
results.

Field replicate or duplicate samples are collected to determine accuracy of monitoring data. Duplicate
samples are collected by co-locating samples 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 be an indication 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. Normal sample numbering,
labeling, and containers are used for the known standards; so, there is no indication to the laboratory that
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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.

Whenever analyses for volatile organics are requested, a “trip blank” is included with the shipment.
The trip blank consists of a sample of de-ionized water which is analyzed along with the effluent sample.
The analyses of the trip blank provides information as to whether or not a volatile organic analysis (VOA)
sample may have become contaminated during shipping and handling.






3. SITE OVERVIEW

The INEEL is located in southeastern Idaho, roughly equidistant from Salt Lake City, Utah (351 km,
211 mi); Butte, Montana (357 km, 214 mi); and Boise, Idaho (428 km; 257 mi). Fourteen Idaho counties
are located in part or entirely within 80 km (50 mi) of the INEEL (Figure 3-1). The INEEL includes
portions of five counties (Bingham, 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 Highway 15. The largest communities in closest proximity to the INEEL boundaries include
Idaho Falls (43,929 persons in 1990), which is about 35 km (22 mi) east of the nearest Site boundary;
Blackfoot (9,646 persons in 1990), about 37 km (23 mi) southeast of the nearest Site boundary; Pocatello
(46,080 persons in 1990), about 60 km (37 mi) south-southeast of the nearest Site boundary; and Arco
(1,016 persons in 1990), about 11 km (7 mi) west of the nearest Site boundary. Atomic City (25 persons
in 1990), which is within about 0.8 km (0.5 mi) of the southern boundary of the INEEL, is the closest
town.

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 Hagerman-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, Lemhi, 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 surficial sediment. Hundreds of extinct volcanic craters and cones are scattered across the
surface of the plain. Craters of the Moon National Monument, Big Southern Butte, Twin Buttes, and
many small volcanic cones are aligned generally along a broad 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 mi)
wide at its widest point. The INEEL is approximately 2,307 km? (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 occur at 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.



...... _
!
" _
- i
Loy
!
s, ! :
0.\0 | H
Sy ! : )
A«\ro I
2} O i i =
<} ! £ ! @
0 o—r—- 4 » i —t
3 : 3]
[a] . uw m m _ O
@ ® = L0 | H
@ (% o] : 3]
i@ o o ] Ly
i § A m -
O m B |% i N
! —l ad = !
! o 135 w |
! b= Yo =) ;
e, @ | A 2 I
TN i -
: i Sexi
I. " IO, m - m m om %
] o Tuw=k =)
e i ) ZWz M I *@ <
e / (o] m m (@) OLI ..... 4 o o
azZdimy 3IE (o) 5
Sm  E 2 £
120 a
/ 1 <€ (7]
d |
vl
t
§ c R SR
i , ® £, | )
\\s—.“\,.\. rﬂ\ T ..“ \.\s...,l.s.\..ﬂ.m.vumxnﬂ gm D _ _
e \Vc/...\.”“(v Au"n.w& ..\...M/.Nruzmv ms m | I
T, Py S L A.MMHW: S om ] i
e Y g4 < SRR » ! wo !
e e TSR B
7 e\ ot SEATIT ,,}A,AV 5 3 | !
I (S e N i SV =
_ T NS !
A @ !
ol et S T i
! J A A Al o em—]

EQ7 0173

3-2

Figure 3-1. Map of INEEL vicinity showing counties and cities (E970173).



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 warm and dry in the summer and cold
in the winter. The relatively dry air and infrequent low clouds permit intense solar heating of the surface
during the day and rapid cooling at night. The northeast-southwest orientation of the ESRP and the
bordering mountain ranges tends to channel the west winds that prevail regionally so that a southwest
wind predominates over much of the INEEL. The second most frequent wind direction is from the
northeast.

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 by Clawson et al.!!

Average annual precipitation amounts at the Central Facilities Area (CFA) and Test Area North
(TAN) are 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 TAN, 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. Snowfall is a substantial contributor to total annual
precipitation. Snowfall and snow depth records are available only for CFA. The annual average snowfall
is 70.1 cm (27.6 in.), and the water content of melted snow probably contributes between one-quarter and
one-third of average annual precipitation.

Surface air temperatures during 1996 at the INEEL were measured at an extreme low of ~1°C (31°F)
on February 3, and an extreme high of 37°C (99°F) on August 11. The 30-year normalized average daily
air temperature at TAN ranges from —11°C (13°F) during mid-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
the first 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 on a number of years in late January. This thaw often has been followed by
more cold weather until the spring thaw.

Wind 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 1950.1! 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 km/hr (9.3 mph)]
and December [8.2 km/hr (5.1 mph)], respectively.

Local topographic features at TAN result in a greater diversity of wind directions there than elsewhere
on the INEEL. At the mouth of Birch Creek, the northwest to southeast orientation of the Birch Creek
valley occasionally channels strong north-northwest winds into the TAN area. At TAN, average wind
speeds are highest in April [15.3 km/hr (9.5 mph)] and lowest in December [7.4 km/hr (4.6 mph)].
Several wind directions are associated with the highest hourly wind speeds. Like 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.
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3.3 Geology

The INEEL is located on the ESRP, a broad northeast trending structural depression that has been
filled 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.!? Individual basalt flows
typically range from 3 to 75 m (10 to 250 ft) in thickness.!3-14 Sedimentary interbeds represent quiescent
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 ft) to 760 m (2,500 ft) or more.!5

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 3-1). For more than
100 years, flows from the Little Lost River and Birch Creek have been diverted for irrigation or have been
lost to the subsurface because of high infiltration rates along the channel bed leading to the INEEL. More
recently, Birch Creek has been diverted for hydropower purposes and terminates at a playa near the north
end of the Site. The Little Lost River terminates at a playa just north of the central northwestern boundary
of the INEEL. Surface water from the Birch Creek and Little Lost River watersheds has negligible impact
on the INEEL except during infrequent high-runoff events caused by rapid snow melt and heavy
precipitation.

The Big Lost River, the major surface water feature on the INEEL, drains more than 3,600 km?2
(1,400 mi?) of mountainous area that includes parts of the Lost River and the Pioneer Ranges west of the
INEEL. The river flows onto the INEEL near the southwestern corner, bends to the northeast, and flows
northeastward to the Big Lost River playas.16

In addition to runoff from the Big Lost River, local precipitation and surface runoff occasionally
affect the INEEL. INEEL facilities, such as the RWMC, experienced flooding in 1962, 1969, and 1982
caused by local basin runoff.! These events were caused by rapid snow melt combined with heavy rains
and often compounded by frozen-soil conditions.

During the 1996 water year (October 1995-September 1996), the primary period of flow in the Big
Lost River was March through June. Water flowed through the diversion near RWMC every month except
August for a total volume of 4,070 ha-m (33,000 acre-ft). During peak flows in June, approximately 370
and 123 ha-m (3,000 and 1,000 acre-ft) of water flowed into Spreading Area A and Spreading Area B,
respectively. Approximately 3,210 ha-m (26,000 acre-ft) flowed under the bridge on Lincoln Boulevard
near Idaho Chemical Processing Plant (ICPP). Approximately 2,470 ha-m (20,000 acre-ft) of water
flowed into the Big Lost River Sinks north of NRF. Water in Birch Creek flowed onto the INEEL and into
the TAN borrow pit in April.

3.4.2 Groundwater Hydrology

The SRPA, a vast groundwater reservoir that may contain more than 1,200 km?3 (1 billion acre-ft) of
water, lies under the ESRP.17 The 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).!8 Basaltic lava flows and interbedded
sedimentary deposits are the main rock units that make up the aquifer. Water is contained in and moves
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through intercrystalline and intergranualar pores, fractures, cavities, interstitial voids, interflow 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.!8 Most of the groundwater is recharged in the
uplands to the northeast, 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.!6
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.

3.5 Facility Descriptions

There are nine primary facility areas at the INEEL (Figure 3-2) and a number of smaller facilities
scattered around the Site. There are also administrative, scientific support, and non-nuclear research
laboratories in Idaho Falls, Idaho. The LMITCO Environmental Monitoring Program conducts
monitoring at eight of the nine Site facilities, at onsite INEEL areas outside facility boundaries, and at
Idaho Falls facilities. The Environmental Monitoring Program does not monitor at the NRF because they
have their own monitoring personnel. See Appendix A for specific facility maps and monitoring
locations.

3.5.1 Argonne National Laboratory-West

The ANL-W conducts their own environmental surveillance and compliance monitoring, except for
storm water monitoring, which is conducted as part of the Environmental Monitoring Program. ANL-W
administratively controls an area of approximately 360 ha (890 acres) in the southeastern corner of the
INEEL, while the facilities themselves cover less than 24 ha (60 acres). Research is typically focused on
areas of national concem including those relating to energy, nuclear safety, spent nuclear fuel,
proliferation, and decommissioning and dismantiement technologies. A number of major facilities at the
present ANL-W site are used in research activities.

Radioactive liquid wastes are evaporated and solidified at ANL-W. Process wastewater is discharged
to an infiltration pond, and sanitary sewage is discharged to a lined evaporation pond.

3.5.2 Auxiliary Reactor Area

The Auxiliary Reactor Area (ARA), formerly referred to as the Army Reactor Area, is located in the
south-central portion of the INEEL. 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 areas: ARA-I, -II, -III, and
-IV. In addition, the Stationary Low-Power Reactor No. 1 (SL-1) burial ground is located at ARA. The
burial ground contains debris produced by a nuclear excursion and steam explosion, which took place at
the SL-1 reactor during maintenance operations on January 3, 1961. ARA facilities occupy less than 16 ha
(40 acres).

Activities associated with the ARA program occurred from 1957 through 1965. Use of the ARA
facilities has been minimal since the Army reactor program was phased out in 1965, and essentially no
activities have been undertaken there since 1988. The ARA facilities are currently being decontaminated
and dismantled. The SL-1 burial ground was capped and fenced in 1996.
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3.5.3 Central Facilities Area

The CFA is located in the south-central part of the Site. The facilities provide four major types of
functional space: craft, office, services, and laboratory, and many Site-wide services are located at CFA.
These services include environmental monitoring, equipment calibration, security, fire protection,
medical, communication systems, warehouses, cafeteria, vehicle and equipment pools, and transportation.
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 principle emission sources at CFA consist of solid waste landfills, fleet maintenance, and sanitary
sewage. Process wastewaters from laboratories, print shop, medical facilities, and equipment repair shops
are all routed to the sanitary sewage system. There are three inactive solid waste landfills north of CFA
that were closed and capped in 1996 under the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA). There are two active solid waste landfills north of CFA: one receives office
and cafeteria waste; the other receives asbestos wastes. The CFA sewage treatment plant (STP) consists of
three lined ponds where biological treatment of the wastewater takes place. The effluent is then spray
irrigated onto the land surface. :

3.5.4 Idaho Chemical Processing Plant

The ICPP is located on approximately 81 ha (200 acres) in the south-central part of the Site. ICPP
houses one-of-a-kind reprocessing facilities for government-owned defense and research spent nuclear
fuels. Since operations began 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 solidification facility and
related waste storage bins, remote analytical laboratories, and a coal-fired steam generating plant.

Facility operations involve storage and handling radioactive and hazardous materials, including acids,
bases, and petroleum products. Gaseous radionuclides and nitrous oxides are released to the atmosphere
through the stack, and process wastewater and sanitary sewage wastes are discharged to percolation ponds
and rapid infiltration trenches, respectively.

3.5.5 Naval Reactors Facility

The NREF is located in the central part of the Site and is operated by Westinghouse Electric Company
through the DOE Naval Reactors Idaho Branch Office. Its primary function is examination of spent
reactor fuel from Navy reactors. Section 9.g of DOE Order 5400.1 exempts the Naval Nuclear Propulsion
Program at NRF from the provisions of the Order. The Naval Nuclear Propulsion Program separately
maintains an environmental protection program for compliance with applicable environmental laws and
regulations. Monitoring data and information specific to NRF are provided in a separate annual
environmental report issued by NRF; however, some onsite environmental surveillance data from NRF
are included in this report.

3.5.6 Power Burst Facility

The Power Burst Facility (PBF) is located in the south-central portion of the INEEL. It was initially
constructed to test reactor transient behavior and to study safety of light-water-moderated enriched fuel
systems. The PBF reactor has been in standby mode since 1975. In 1984 and 1985, four of the five
reactors were removed, and the facilities were radiologically decommissioned and dismantled. The
facilities are now used by Waste Management Operations for waste treatment and storage.
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The Waste Experimental Reduction Facility (WERF) is used to incinerate low-level and mixed
radioactive waste, and the Waste Reduction Operations 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 wastes are discharged to drain fields, and gaseous
effluents from the incineration of low-level radioactive waste are discharged through the WERF stack.

3.5.7 Radioactive Waste Management Complex

Various strategies for waste storage, processing, and disposal are studied at the RWMC, which was
established in 1952 as a controlled area for disposal of solid radioactive wastes generated during INEEL
operations. Since 1954, the facility has received defense wastes for storage.

RWMC is situated on 76 ha (187 acres) located 11 km (7 mi) southwest of CFA. It also supports
research and development projects dedicated to shallow land burial technology and alternate ways of
removing, reprocessing, and repackaging transuranic (TRU) wastes. The RWMC is subdivided into three
primary zones:

e  Administrative Area
e Subsurface Disposal Area (SDA)
¢ Transuranic Storage Area (TSA).

Office buildings and equipment maintenance facilities are located in the Administrative Area, 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 beta,
gamma, and nonretrievable TRU waste (buried prior to 1970) that is contaminated with mixed fission
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
offsite generators. An area in the northeast corner of the SDA, Pit 9, is being remediated under CERCLA.
Waste and contaminated soil will be excavated from the pit and treated to remove organic, transuranic,
and heavy metal contamination.

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 intermediate-level waste.
Major facilities at the TSA include the Type I and Type I storage buildings, TSA-1/TSA-Retrieval,
TSA-2, and TSA-3. Within the TSA-2 and TSA-3 is the air-support structures and the Stored Waste
Examination Pilot Plant (SWEPP).

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

3.5.8 Test Area North

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.

3-8



The major facilities at TAN include the following:
¢ Contained Test Facility (CTF)
e Technical Support Facility (TSF)
e  Water Reactor Research Test Facility (WRRTF).

CTF is located on the west end of TAN. The mission of CTF was to perform reactor loss-of-coolant
studies. After these studies were completed, the facility was decontaminated and used for
decontamination and decommissioning of reactors used in the Aircraft Nuclear Propulsion Program.

Currently, part of the CTF and TSF area serves as an operational facility for the Specific
Manufacturing Capability (SMC) project. SMC manufactures armor assemblies for the Army’s Tank Unit.
This project will likely continue into the first decade of the 21% century. TSF is located in the central part
of TAN 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, Process Experimental Pilot Plant, Spent Fuel Program, and the SMC.

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 (TAN-646), the Blowdown Facility
(TAN-640), and Two-Phase Flow Loop (TAN-640) loss-of-coolant projects. The facility is currently used
by the Applied Engineering and Development Laboratory to work on experimental projects.

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

3.5.9 Test Reactor Area

The Test Reactor Area (TRA) 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 long-duration
radiation effects on materials and fuels.

Highly radioactive liquid wastes are put in containers and shipped to ICPP for evaporation and
solidification. Low-level liquid radioactive wastes are discharged to a lined evaporation pond. Process
wastewaters from ion exchange demineralizers and water softeners are discharged to a Chemical Waste
Pond, and other process wastewaters are discharged to the Cold Waste Pond. Sanitary sewage is
discharged to a lined evaporation pond.

3.5.10 Idaho Falls Facilities

There are 27 buildings operated by LMITCO in the City of Idaho Falls, 16 of which have Waste
Acceptance Form Permits with the city. Only two of the permits require monitoring of liquid effluents:
the permit for the Willow 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 research, 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.

3.5.11.1 Experimental Breeder Reactor-I. Experimental Breeder Reactor No. I (EBR-I) 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 first 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
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.

3.5.11.2 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 at the station. The Environmental
Monitoring Program, along with several other programs, maintains a monitoring station at this location
for onsite ambient air monitoring.

3.5.11.3 Security Training Facility. The Security Training Facility consists of two adjacent areas
located approximately 4 km (2.5 mi) 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 decontaminated 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 disassembled; the radiologically contaminated material was disposed of at the RWMC, and the
uncontaminated parts were sold as scrap. The leach pond was backfilled with soil, and the entire area was
revegetated with a mixture of native grasses in 1981.

3.5.11.4 Van Buren Boulevard Monitoring Station. The Van Buren Boulevard (VANB)
Monitoring Station is located 3.5 km (2.2 mi) west of CFA at the junction of Van Buren Boulevard and
Highway 20/26. The Environmental Monitoring Program maintains an air monitoring station at this
location consisting of nitrogen dioxide, sulfur dioxide, tritium, and low-volume air monitors. The State of
Idaho INEEL Oversight Program and the Environmental Science and Research Foundation also maintain
monitoring stations at this location.
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4. ENVIRONMENTAL SURVEILLANCE PROGRAMS

The ESP conducts mostly radiological sampling of air, water, soil, biota, 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.”8 This 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 onsite and offsite surveillance. The onsite monitoring of air, soils, and
direct radiation is currently known as SESP. The SESP, along with the offsite surveillance (conducted by
the Environmental Science and Research Foundation), makes up the overall INEEL ESP 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 Report.!® Only the highlights of the data and data not included in the ESRF
report are included in this report.

The Environmental Regulatory Guide for Radiological Effluent Monitoring and Environmental
Surveillance® lists the criteria for establishing environmental surveillance programs. Both the RESP and
SESP activities are structured in accordance with the regulatory guide to support the DOE-ID in
maintaining an integrated INEEL ESP.

4.1 Radiological Environmental Surveillance Program

The RESP activities are structured to support DOE-ID to maintain an integrated INEEL
environmental monitoring program. 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-specific basis by the field organization.” Consequently, the
LMITCO Environmental Monitoring Program mission does not include all aspects of environmental
surveillance, 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 Environmental Monitoring Plan.?0 In addition, the RESP complies with the
recommendations in The Environmental Regulatory Guide for Radiological Effluent Monitoring and
Environmental Surveillance, when applicable. '

4.1.1 Program Design Basis

The general basis for the current 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 facilities: MWSF,
OMRE area, RWMC (SDA and SWEPP), SL-1 surplus area, 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 sampling. These programs are summarized in
Table 4-1.
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The results reported by the surveillance activities of the program are primarily estimates of
radioactivity concentrations in environmental media. These are typically based on two types of
environmental data: (a) laboratory analysis of the amount of radioactivity in a sample and (b) a
measurement of the volume or mass of environmental medium represented by the sample. Estimates of
radioactivity concentrations are used by this program for two general purposes: (a) analysis of trends
compared to past estimates 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.

4.1.2 Ambient Air

Air is a critical pathway of contaminant migration through the environment at the INEEL. Fugitive
dusts from the RWMC may contain small amounts of sorbed, man-made radionuclides in addition to
naturally occurring radionuclides.?! The general approach to monitoring an area source is to monitor the
RWMC facility perimeter.

Ambient air was sampled for radioactive particulates during 1996 at the RWMC (SDA and SWEPP),
TAN, WERF, and MWSF (Figures A-9, A-12, A-13 and A-16). In addition to general RESP objectives,
the specific objectives of the ambient air sampling were as follows: (a) determine concentrations of
airborne radionuclides in the vicinity of the waste management facilities, (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 significant trends in measured concentrations of
airborne radionuclides, (d) provide an indication of waste confinement integrity, and (e) provide data for
pathways analyses on concentrations of airborne radionuclides.

Particulate material is collected on a membrane filter using two types of air monitors: suspended
particulate air monitors and the PM¢ air monitors. While, the RESP PM; ¢ monitors are designed to only
admit particles less than 10 microns in diameter, the suspended particulate air monitors admit larger
particles. The PM;o monitors sample particulates considered to be the respirable fraction. The PM;
fraction is also the range of particle sizes that can be transported to the offsite locations by wind.
Measuring the respirable fraction provides data that meet the general RESP objective for providing data
that may be used for dose calculations.

Air filters are collected and analyzed semi-monthly 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 composited 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 filters are evaluated to determine if there are any significant
increases in the sample radioactivity that may require more immediate or more in-depth analysis by
gamma spectrometry or radiochemistry. Gross-beta analysis is thus used as a quick screening tool.
Gross-beta results are evaluated semi-monthly by comparing these results with historical and background
data to identify trends using a log concentration-versus-time plot. RESP compares each plot against
control concentrations, detection limits, and alert levels. Alert levels are 25% 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 DCGs for Sr-90,
which is the most restrictive DCG for waste-related, beta-emitting radionuclides detected at the RWMC
(Appendix C).

Replicate PM;o samples are collected at location 4.3 at the RWMC (Figure A-12) as part of the RESP
QA/QC Program. Control sample locations 15 and 15.3 for the RWMC are at the EBR-I area,
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approximately 3 km (1.9 mi) east-northeast of the RWMC (Figure A-5). The WERF control sample,
location 603.3, serves both MWSF and WEREF, and is located next to the INEEL Main Gate Building 603
(Figure A-10).

4.1.2.1 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 1995 and 1996 gross-alpha and gross-beta data are presented by facility in Figures 4-1
and 4-2 to provide an indication of short-term changes in levels. Corresponding summary statistics (e.g.,
means, medians, maximum, and minimum values) with all 1995 and 1996 data included are given in
Tables 4-2 and 4-3. As with the 1995 analysis of gross-alpha values, very little variability was seen
among facilities during 1996.

Quarterly averages of RWMC gross-beta activity (Cs-137 equivalent) since 1986 are shown in
Figure 4-3. The rise in beta activity in the second quarter of 1986 is attributed to the fallout from the April
1986 Chernobyl reactor accident in the Soviet Union.

Figures 4-4 and 4-5 show the gross-beta concentration (Cs-137 equivalent) trends at the SDA and
SWEPP, respectively, during each semi-monthly sampling period during 1996. The gross-beta data have
historically followed a seasonal trend that usually increases during the latter part of the year; however,
during 1996, the data departed from this trend. The data showed an increase during the third quarter due
to the fires, and the delay in the increase at the end of the year could be attributed to meteorological
conditions.

Man-made, gamma-emitting radionuclides were not detected at the MWSF during 1996. Specific
alpha analyses were not performed because no known source of TRU radionuclides exists in this area.
The quarterly average of gross-beta activity for the WERF is shown graphically in Figure 4-6. As with
RWMC, the unusually high gross-beta results observed in 1986 are attributed to the Chernobyl accident.

Figures 4-7 and 4-8 show the maximum gross-beta concentrations and mean gross-beta activity at
MWSF and WEREF, respectively, for each semi-monthly period. Monthly mean concentrations were not
statistically different from those reported from the control location.

Gross-alpha and gross-beta data from suspended particulate monitors located at the RWMC, WEREF,
and TAN are summarized in Tables 4-2 and 4-3. However, because samples were not analyzed for gross
alpha and beta in previous years, no comparisons to TAN monitors are provided. The levels of gross alpha
and beta are consistent with historical data seen in other areas at the INEEL.

Gamma-emitting radionuclides that could be present due to RWMC operations were not detected in
the RESP air filters collected at the RWMC in 1996. (Radionuclides most likely to be found at the
RWMC and detection limits are listed in Tables D-1 and D-2.) Also, no gamma-emitting radionuclides
were detected in the air filters collected from WERF and TAN during 1996.

Composited filters from continuously operating air monitors are analyzed four times a year. Specific
alpha- and beta-emitters are collected from each location in any year, and the results are frequently below
the detection limit. Analyses of quarterly composited air filters indicate the effectiveness of waste
confinement.
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Figure 4-1. 1995 and 1996 box and whisker plots of the gross-alpha concentrations by facility
(E970181).
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Figure 4-2. 1995 and 1996 box and whisker plots of the gross-beta concentrations by facility
(E970182).
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Table 4-2. Summary statistics for gross-alpha concentrations (E-15 uCi/cc).

Monitor
Type Facility Year N Mean Maximum
Suspended 95 22 1.53 3.0
Particulate SDA
96 24 1.53 3.0
95 42 1.35 32
SWEPP
96 43 1.13 3.4
SDA/SWEPP/ 95 20 0.86 2.1
WERF Control 96 23 1.34 26
95 24 1.31 38
WERF
96 23 1.20 4.0
TAN 96 104 0.78 39
PMjo 95 135 1.47 3.6
SDA
96 126 2.03 10.0
95 92 1.50 4.0
SWEPP
96 74 1.66 4.1
SDA/SWEPP 95 22 1.74 3.5
Control 96 23 2.57 7.3
95 72 1.52 5.0
WERF
96 66 1.65 33
95 23 1.80 4.5
WERF Control
96 22 2.19 4.4
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Table 4-3. Summary statistics for gross-beta concentrations (E-15 uCi/cc).

Monitor
Type Facility Year N Mean Maximum
Suspended 95 22 16.48 43.1
~ Particulate SDA
96 24 16.45 30.8
95 12 16.45 53.7
SWEPP
96 43 12.45 28.1
WERF Control 9% 23 16.81 349
95 24 17.77 439
WERF
96 23 14.34 30.0
TAN/SMC 96 110 8.00 35.0
PMjo 95 135 17.47 53.7
SDA
96 126 22.04 69.0
95 92 18.45 56.3
SWEPP
96 74 20.42 47.1
SDA/SWEPP 95 22 21.73 69.8
Control 9 23 27.61 73.0
95 72 20.53 61.7
WERF
96 66 20.14 45.0
95 23 21.12 59.2
WERF Control
96 22 25.10 74.4
1000 :I | ] 1 I T 1] ) L] L L] L S 1 ] 1 LRI 1] L3 1 1 ¥ ¥ ] L L 1 T 1 1] 1T T ] 1] L] 1) l:
= E i . RWMC average E
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W i
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& o ;
E F | %o ° 0 °. %" .
] o ! * oo s v 8 ® .
PP el oo o 4% e 0%t wogas ..
I . (o] o0 °o . * Q *
i . . °® o] [¢] &
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Figure 4-3. Quarterly averages of gross-beta air concentrations (Cs-137 equivalent) measured at

RWMC since 1986 (E970171).
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Figure 4-4. Gross-beta concentration (Cs-137 equivalent) trends for SDA air filters during each
semi-monthly period of 1996 (E970183).
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Figure 4-5. Gross-beta concentrations (Cs-137 equivalent) trends for SWEPP air filters during each
semi-monthly period of 1996 (E970184).
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Figure 4-6. Quarterly average of gross-beta air concentrations (Cs-137 equivalent) measured at WERF
since 1986 (E970172).
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Figure 4-7. Maximum gross-beta concentrations (Cs-137 equivalent) for MWSF air filters during each
semi-monthly period of 1996 (E970211).
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Figure 4-8. Maximum gross-beta concentrations (Cs-137 equivalent) for WEREF air filters during each
semi-monthly period of 1996 (E970185).

Table 4-4 contains the specific alpha-emitting radionuclides detected at the RWMC and TAN (SMC)
during 1996. Since no known source of TRU radionuclides exists at the WERF, no specific-alpha analyses
were performed; however, this will be re-evaluated during 1997 because of recent changes in the WERF
" incineration process. Am-241 and Pu-239/240 were the only two alpha- and beta-emitting radionuclides
detected during 1996 at TAN and RWMC. The maximum concentration of Pu-239/240 was detected in
composite air samples from TAN Location 103 (Figure A-9) during the second quarter. This
concentration was 2.1 + 0.4 E-18 uCi/cc and represents 0.01% of the DCG for airborne releases of
Pu-239/240 to the public. During the third quarter of 1996, the maximum concentration of Am-241 was
detected in a composite air sample collected from TAN Location 103. This concentration was 3.8
+ 1.3 E-18 uCi/cc and is 0.02% of the DCG. These concentrations are comparable to historical
concentrations detected previously at the INEEL.

Sr-90 was detected in samples from all four quarters at the RWMC. However, due to detections in the
blanks submitted with the routine composite air filters to the laboratory, the Sr-90 data are questionable.
Sr-90 results and further discussion of this issue can be found in Section 4.1.8.

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.22
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Table 4-4. Summary of specific alpha-emitting radionuclides.

Concentration? % of
Facility Location Radionuclide Quarter (E-15 uCvmL) DCGP
SMC 105 Pu-239/240 First 0.006 + 0.004 0.03
SMC 103 Pu-239/240 Second 0.021 =+ 0.008 0.1
RWMC 20 Am-24]1 Third 0.0022 = 0.002 0.01
SMC 104 Am-241 0.0024 + 0.002 0.01
SMC 103 Am-241 0.0038 + 0.0026 0.02
RWMC 20 Pu-239/240 Fourth 0.0058 + 0.0034 0.03

a. Concentrations are those greater than 2 sigma.

b. In accordance with DOE Order 5400.5, the DCG for Am-241 and Pu-239/240 is 20 E-15 uCi/cc.

In addition to the general RESP objectives, the specific objectives of the routine biotic surveillance
are to (a) determine if biota are transporting radionuclides from buried waste or contaminated soil,
(b) identify 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.

The sampling design involves sampling biota at five major areas designated for soil sampling
(Figure 4-9). The method of collection and the species alternate each year. Crested wheatgrass is
collected in odd-numbered years and is clipped at ground level within a 0.9 X 0.9-m (3 x 3-ft) frame.
Russian thistle is collected in even-numbered years, and the entire plant is pulled up within a2 0.9 x 0.9-m
(3 x 3-ft) frame. Either rabbit brush 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.

The samples are dried, milled, 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 specific alpha and beta analyses.

Control samples were collected from the Tractor Flats area and the East Butte, located adjacent to
U.S. Highway 20, which is approximately 5 miles east of the ANL-W entrance.

4.1.3.1 Data Summary and Assessment. Russian thistle was scheduled to be collected in 1996
from five major areas of the RWMC (Figure 4-9). However, due to operational activity and disturbance
of the ground cover in and around RWMC, representative samples could not be obtained.

Vegetation collection at WERF began in 1984 and is performed every three years. Sagebrush samples
were collected from all sampling locations at the WERF during 1996. Cs-137 was the only
gamma-emitting radionuclide detected in 1996 and was found at WERF Location 7 (Figure A-16). The
sample concentration was 2.1 + 0.7 E-7 uCi/g and is within the range of concentrations that is
attributable to fallout. This is comparable to historical concentrations for this area.
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Figure 4-9. Five major areas of the RWMC used for vegetation and soil collection (E970164).
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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 significant trends in measured
levels of penetrating radiation.

Thermoluminescent dosimetries (TLDs) are used to measure cumulative exposures to ambient
ionizing radiation at the RWMC and WERF. The TLDs are used to detect changes in ambient exposures
attributed to handling, processing, or disposing of 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 1996 were from November 1995 to May 1996 and from May to
November 1996.

4.1.4.1 Data Summary and Assessment. 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 13 Snake River Plain distant communities located outside the INEEL boundary. Background
exposures were measured at Aberdeen, Arco, Atomic City, Blackfoot, Craters of the Moon National
Monument, Howe, Idaho Falls, Minidoka, Monteview, Mud Lake, Reno Ranch, Rexburg, and Roberts.

A statistical summary for the 1996 TLD 6-month exposures can be found in Table 4-5. The maximum
concentration was measured on the SDA during the fall reporting period. Figure 4-10 shows the 31 TLD
sampling locations and identification numbers on and around the RWMC, TSA, SWEPP, and SDA areas.
WERF TLD locations are shown on Figure A-16.

Figures 4-11 through 4-13 show the six-month exposures measured by TLDs, which have changed
significantly in the past year. Those areas that had low 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.

Table 4-5. Summary statistics for 1996 TLD 6-month exposures.

Mean Median Minimum Maximum
Facility Season N (mR) (mR) (mR) (mR)
SDA Spring 17 95.3 78 63 152
Fall 19 103.8 89 72 232
TSA Spring 11 76.0 78 57 145
Fall 12 90.0 81 74 157
WERF Spring 11 65.4 61 53 106
Fall 11 83.7 75 63 153
Distant Spring 6 58.5 56.5 51 73
Communities Fall 7 67.9 68 64 71
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Figure 4-11. Six-month exposures measured by TLDs on the south and west borders of SDA
(R970184).
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Figure 4-12. Six-month exposures measured by TLDs on the southeast border of (R970185).
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Figure 4-13. Six-month exposures measured by TLDs on the east border of SDA (R970186).
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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.

Within each year exposures are generally lower from November through May than from May through
November. Stations 1B, 31B, 33B, and 35B generally show the highest exposure levels measured by
TLDs on the SDA. These stations measure exposures associated with the active disposal pit and
operational activities in that area. In addition, measured exposures at many stations in the proximity of the
active pit have slightly increased during the second reporting period.

Figure 4-11 shows the exposure levels for stations 17A and 23A on the west and south borders of the
SDA. The maximum exposure level measured by TLDs for 1996 was at Station 23A. The TLD stations in
the proximity of Station 23A showed exposures near background. After discussions with operations
personnel, no known source was identified for the high exposures during the second period; however,
acute exposure is suspected, and this location will be closely monitored.

Exposures measured at Stations 40, 41, and 42 (located along the east and northeast borders of the
TSA) are shown in Figure 4-14. These exposures increased significantly due to waste being moved from
the TSA-Retrieval Enclosure to building WMF-628. The exposures in this area are likely to continue to
increase as the amount of waste in the Type II storage buildings increases.

Figure A-16 shows the locations of the 11 TLD stations located around the WERF. Figures 4-15
through 4-19 show the six-month exposures measured by TLDs located in the WERF area.
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Figure 4-14. Six-month exposures measured by TLDs on the east and northeast borders of TSA
(R970183).
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Figure 4-15. Six-month exposures measured by TLDs located 500 and 400 m northeast of WERF
(E970079).

250
205 |— ~{}— Background -—&— Station3 —i— Station 4
200 [~
175 |—
150 [—
125 p—

100 —

Cumulative six-month exposure (mR)

M8é ms7 M88 M89 MO0 Mo1 M92 Mo3 M94 M95 Moe

Month/year
E97 0080

Figure 4-16. Six-month exposures measured by TLDs located 300 and 200 m northeast of WERF
(E970080).
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Figure 4-17. Six-month exposures measured by TLDs located northeast and southeast of the 50-m
perimeter around WERF (E970081).
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Figure 4-18. Six-month exposures measured by TLDs located southwest and northwest of the 50-m
perimeter around WERF (E970082).
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Figure 4-19. Six-month exposures measured by TLDs located northwest, southwest, and southeast of
the perimeter around WERF (E970083).

Figures 4-15 and 4-16 show the exposures measured at Stations 1, 2, 3, and 4, which are located
northeast of WERF along the predominant wind direction. Figures 4-17 and 4-18 show the exposures
measured at Stations 5, 6, 7, and 8, which are located 50 m (55 yd) from WEREF in the following
directions, respectively: northeast, southeast, southwest, and northwest. An increase in exposure levels at
all the WEREF stations was seen in the first reporting period. Stations 5 and 8 are located near an area
where waste is stored prior to processing. Variability in exposures is caused by the different amounts of
waste stored in those areas. This accounts for the increase in exposures at all stations, especially 5 and 8,
during 1996. Waste stored adjacent to Station 8 was removed during the second half of 1996. All stations,
except Station 8, returned to near background levels during the second reporting period of 1996.

Figure 4-19 shows the exposures measured at Stations 9, 10, and 11, which are located 400 m
(437 yd) from the WEREF area in the following directions, respectively: northwest, southwest, and
southeast. The exposures at each of these stations have remained fairly consistent over time and remain
consistent with background exposures. These stations also showed a slight increase during the first
reporting period; however, levels returned to at or near background during the second reporting period.

4.1.5 Surface Radiation

Annual radiation surveys have been conducted semi-annually since 1978. The surveys are useful in
detecting soils that have become contaminated with gamma-emitting nuclides. Areas with high radiation
fields are corrected by RWMC operational personnel, usually by adding soil cover.

The specific objectives of direct radiation monitoring are to (a) identify areas of surface
contamination at the INEEL, (b) characterize direct radiation levels at specific 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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To conduct the surface gamma-radiation surveys, a vehicle-mounted, global positioning radiometric
scanner (GPRS) using plastic scintillation detectors was mounted 0.9 m (3 ft) above the ground on the
front of a four-wheel-drive vehicle (Figure 4-20). The vehicle was driven at approximately 5 knvh
(3 mph) across each area.

4.1.5.1 Data Summary and Assessment. The maximum concentration of 0.20 mR/h at OMRE
was lower than radiation levels found during previous area surveys, and no new areas with activity above
background were identified (Figure 4-21). The measurements were close to background levels and
comparable to historical values.

The radiation readings of the 1996 spring and fall surveys at the RWMC are shown in Figures 4-22
and 4-23. The maximum activity for the RWMC spring survey was 0.94 mR/h at 0.9 m (3 ft), which was
along Soil Vault Row 7.

The maximum activity for the fall survey was 1.58 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 soil moisture.

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. During the fall survey, an area adjacent to Pad A was not surveyed due to mechanical error
on the global positioning system relay network at Howe Peak. Weather conditions would not permit
completion of the survey in this area.

Figure 4-20. Global positioning radiometric scanner system (CD971365).
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Figure 4-21. OMRE surface gamma radiation survey area (E970235).

No new areas were identified during either the spring or fall survey that had not already been
identified in earlier surveys, and activities detected were comparable to historical references for the same
locations.

The SL-1 area location is shown in Figure A-3. Due to remedial action of capping the area, no
surveys were performed at SL-1 in 1996. A long-term engineering barrier was installed over the burial
site to provide shielding from direct radiation, to inhibit contaminant migration, and to limit intrusion.

4.1.6 Surface Water Runoff

Surface water runoff is collected to determine if radionuclide concentrations exceed alert levels or if
concentrations have increased significantly, which could indicate confinement failure.

The specific 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 significant trends in measured concentrations of radionuclides in
surface waters leaving INEEL waste management facilities.

Radionuclides could be transported outside the boundaries of the RWMC via surface runoff. Surface
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
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Figure 4-23. Results of 1996 fall RWMC surface radiation surveys.
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TSA and into drainage culverts and the drainage canal, which direct the flow outside the RWMC. The
canal carries outside runoff that has been diverted around the RWMC. Ponding of the runoff in a few low
areas may increase subsurface saturation, enhancing subsurface migration.

At WEREF, runoff water samples are collected from the seepage basins (Figure 4-24) to provide an
indication of contamination releases from stored waste.

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

Each surface water sample is collected in a 4-L polyethylene container. Ashless filter paper and
concentrated nitric acid is added, and the container is then sealed and dated. The Radiation Measurements
Laboratory analyzes the samples for gamma spectrometry, which is performed on both liquid and
particulate fractions. Detection limits for specific radionuclides, including those most likely to be found at
the RWMC, are listed in Tables D-1, D-2, and D-3.

The DCGs are used only as a convenient means of relating concentrations in continuous effluents to
exposure guidelines. In addition, other DOE facilities generally only compare results from permanent
surface waters (i.e., lakes, rivers, and springs) with DCGs. Comparison of individual measurements to the
DCGs gives the maximum dose a person could receive at the location where the sample was collected,
given the following two assumptions:

e The concentration was at the DCG level continuously for the entire year.

o The person receiving the exposure was at that location for the entire year, continually drinking
the water or inhaling the air.

4.1.6.1 Data Summary and Assessment. Surface water runoff samples were collected during all
quarters of 1996 at the RWMC. Cs-137 was the only man-made, gamma-emitting radionuclide detected in
samples collected from the SDA in the second quarter and at TSA-2 in the third and fourth quarters. The
maximum concentration was 3.7 £+ 0.9 E-8 uCi/mL in the second quarter sample collected from the
SDA. Cs-137 is commonly detected in environmental samples collected at the RWMC and is usually at or
near background levels. This concentration represents 1.2% of the DCG for water releases of Cs-137 to
the public.

In the fall of 1994, RESP began collecting quarterly surface runoff samples at the WERF seepage
basins (Figure 4-24). Samples were collected from the WERF seepage basins during all four quarters in
1996. No specific radiochemical analyses were performed on these samples since no source term exists at
WEREF for these nuclides. Cs-137 was detected in samples collected from all locations at WERF. The
maximum concentration was 1.5 £ 0.4 E-9 uC/mL. This sample was collected at the south basin and
represents 0.05% of the DCG. These concentrations are comparable to historical values and other
monitoring results from water samples collected at the INEEL during 1996.
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4.1.7 Surface Soils

RESP personnel sample surface soil to determine if radionuclide concentrations exceed alert levels or
if an order of magnitude increase in concentrations exists, 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.

The specific 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, SWEPP, and WERF.

Benchmark concentrations serve as a basis for interim alert levels for radionuclides in soils.”
Benchmark concentrations of radionuclides are defined as those concentrations which, if present in the
soil, would contribute a maximum dose of 100 mrem/yr above background to individuals, assuming
50 years of continuous exposure in a homestead scenario.

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 corner of the SDA
during flooding events.23 Wind, water, and biota could transport contaminated soil particulates outside of
the RWMC boundaries.

At each sampling station, a soil sample is collected at each of the four corers of a 10 x 10-m
(approximately 11 x 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 form a 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. Specific radionuclides that are most
likely to be detected and their detection limits are listed in Tables D-1 and D-2.

4.1.7.1 Data Summary and Assessment. During 1996, RESP collected soil samples from

11 WEREF locations as shown in Figure A-16. Control samples for WERF are collected near the Main
Gate, Building 603 (Figure A-10). Only one gamma-emitting radionuclide, Cs-137, was detected in the
WEREF soil samples. The maximum concentration collected at Location 9 was 6.8 + 0.4 E-01 pCi/g. This
concentration is consistent with previous samples collected at WERF and is within the range of
concentrations that is attributable to historical fallout.

4.1.8 Quality Assurance/Quality Control

During 1996, an unusually high number of positive Sr-90 results reported in the RESP sampling
media triggered an investigation of the analytical laboratory’s sample preparation and data handling
procedures. Additional samples of air, water, and soil were collected and analyzed with blind QA/QC and
blank samples in an effort to identify the reason for high Sr-90 results during 1996. The laboratory
determined the possible cause may have been the presence of some very short-lived natural radon
daughters. This phenomenon was discovered while running laboratory and program blanks. As a result,
the laboratory procedures have been modified to ensure credibility of Sr-90 data. Because this problem
adds counts and cannot reduce them, only positive results are suspect and all negative results remain
credible.

Spiked samples submitted, with the exception of the Sr-90 discussed above, demonstrated acceptable
agreement ratios with spiked values for all other radionuclides. In most cases, all media showed
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unacceptable agreement ratios for Sr-90. Analytical results for laboratory blanks and blank samples
submitted by the RESP contained several positive detections for Sr-90. For these reasons, Sr-90 data are
considered questionable and have been reported separately in Table 4-6.

The radiochemical analyses of all samples, with the exception of the analysis for Sr-90, met the RESP
objective for accuracy.

CY-1996 data are presented in the Radiation Measurements Laboratory Quality Assurance and
Quality Control Report for 1995/199624 for both Environmental Measurements Laboratory and
Environmental Monitoring System Laboratory results. With few exceptions, the laboratories met the
performance objectives specified by the Environmental Measurements Laboratory and Environmental
Monitoring System Laboratory. The Environmental Measurements Laboratory results are also available in
the INEEL Site Environmental Report for Calendar Year 1996.1°
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Table 4-6. Summary of Sr-90 analyses? for air.

Concentration
Facility Location Quarter (E-15 uCi/mL)® % DCG
RWMC 11.3 First 0.29 £ 0.06 0.003
RWMC 9.3 0.12 £ 0.04 0.001
RWMC 213 0.041 + 0.032 0.0005
RWMC 203 0.025 + 0.022 0.0003
SMC 26.3 0.022 £ 0.02 0.0002
SMC 103 0.07 + 0.04 0.0008
RWMC 101 0.04 £+ 0.04 0.0005
RWMC 15.0 (control) 0.037 £ 0.18 0.0004
RWMC 15.3 (control) 0.033 + 0.022 0.0004
RWMC 113 Second 0.09 + 0.04 0.001
RWMC 12.3 (blank) 0.15 £+ 0.04 0.002
SMC 104 0.039 + 0.038 0.0004
SMC 105 0.06 + 0.04 0.0007
RWMC 19.3 Third 0.91 + 0.52 0.01
RWMC 11.3 05 £ 04 0.006
RWMC 20.3 0.081 £ 0.04 0.0009
RWMC 20 0.039 + 0.034 0.0004
RWMC 26 0.036 = 0.028 0.0004
RWMC 6.3 0.026 + 0.026 0.0003
RWMC 2 0.023 £ 0.022 0.0003
RWMC 2.3 0.0065 + 0.004 0.00007
RWMC 12.3 0.028 £ 0.04 0.003
RWMC 15 0.19 £ 0.04 0.002
RWMC 15.3 0.069 + 0.052 0.0008
RWMC 26.3 Fourth 0.045 + 0.038 0.0005
RWMC 4.2 0.037 £ 0.038 0.0004
RWMC 20 1.8 £ .012 0.02
RWMC 12.3 (blank) 0.085 £ 0.056 0.0009

a. Caution should be exercised when using the Sr-90 data because the data are questionable.

b. Uncertainties are reported as 2 sigma.
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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 ITL.” As specified in Section 5 of Chapter
IV, 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 identified by the DOE-ID Environmental
Programs as appropriate to the operations at the INEEL.

4.2.1 Program Design Basis

During normal 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 offsite. 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 onsite,
and Table 4-7 summarizes the program activities.

The transport pathways are ranked in terms of relative importance according to four criteria:
(a) mechanism of transport, which is considered to be either direct or 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 point, and (d) the duration of the
exposure to the contaminant by each transport pathway.2>

The results of the ranking analysis, shown in Table 4-8, indicate that air is the most important
transport pathway. It is considered more important than the groundwater pathway because air has the
potential to transport a large amount of activity to the receptor in a relatively short time 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 offsite receptors. The biota and surface water pathways are
both seasonal and intermittent, and neither are considered to be significant transport pathways to onsite or
offsite receptors.

4.2.2 Ambient Air

The specific objectives of the ambient air 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 applicable DCGs; (c) compare measured concentrations of
nonradiological parameters to appropriate standards or regulatory limits; (d) conduct an ambient air
monitoring program to 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 unmonitored
release.

Ambient air results are evaluated to determine if radionuclide concentrations exceed alert levels and
to detect significant increases that might indicate confinement failure. High-volume air monitors draw
approximately 1,416 L/min (50 ft3/min) through a 10-cm (4-in.) diameter polyester needled-felt filter.
High-volume air monitors were used to collect filter samples each work day, counting the gross-gamma
emissions and plotting a decay curve. Due to the 1994 Monitoring Activities Review?® recommendation,
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Table 4-7. Summary of the Site Environmental Surveillance Program activities.

Locations
Collection INEEL
Sample Type Analyses Frequency Distant (Onsite)
Air-Low Volume Gross Alpha Weekly Blackfoot, Craters of the Moon, ANL-W, ARA, CFA, EBR-I,
(Particulate) Idaho Falls, Rexburg TAN, TRA, RWMC, ICPP, EFS,
Van Buren, PBF, NRF
Gross Beta Weekly Blackfoot, Craters of the Moon, ANL-W, ARA, CFA, EBR-1,
Idaho Falls, Rexburg TAN, TRA, RWMC, ICPP, EFS,
Van Buren, PBF, NRF
Gamma Quarterly Blackfoot, Craters of the Moon, ANL-W, ARA, CFA, EBR-I],
Spectrometry Idaho Falls, Rexburg TAN, TRA, RWMC, ICPP, EFS,
Van Buren, PBF, NRF
Transuranics? Quarterly Blackfoot, Craters of the Moon, ANL-W, ARA, CFA, EBR-I,
Idaho Falls, Rexburg TAN, TRA, RWMC, ICPP, EFS,
Van Buren, PBF, NRF
Particulate Quarterly Blackfoot, Craters of the Moon, ANL-W, ARA, CFA, EBR-],
Idaho Falls, Rexburg TAN, TRA, RWMC, ICPP, EFS,
Van Buren, PBF, NRF
Air-Low Volume I-131 (Gamma Weekly Blackfoot, Craters of the Moon, ANL-W, ARA, CFA, EBR-],
(Cartridge) Screen) Idaho Falls, Rexburg TAN, TRA, RWMC, ICPP, EFS,
Van Buren, PBF, NRF
Air-High Gross Gamma Daily NAc¢ EFS, CFA
Volume®
Gamma Monthly NA EFS, CFA
Spectrometry
Air-NOy NOy Continuously NA EFS, Van Buren
Air-SO; SO, Continuously ~ NA Van Buren
Air-Moisture Tritium 4to 13 weeks NA EFS, Van Buren
Soil Gamma Annually NA Each major facility4 once every
Spectrometry seven years.
Transuranics Annually NA Each major facility once every
seven years.
Direct Radiation TLD® Semiannually Aberdeen, Arco, Atomic City, ANL-W, ARA, CFA, EBR- ],
Blackfoot, Craters of the Moon, TAN, TRA, RWMC, ICPP, EFS,
Howe, Idaho Falls, Minidoka, Van Buren, PBF, NRF
Monteview, Mud Lake, Reno
Ranch, Rexburg, Roberts
Surface Annual NA Each perimeter of the major
Surveys facilities every three years
a. Transuranics-——Am-241, Pu-238, Pu-239/240; and Sr-90 is also included.
b.  High-volume air was discontinued September 1, 1996, as per recommendations in the Monitoring Activities Review.
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NA—not applicable.
d. Major facilities includes ANL-W, ARA, CFA, ICPP, NRF, PBE, RWMC, TAN, and TRA.

e. TLDs—Thermoluminescent dosimetry.
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Table 4-8. Relative ranking of pathways at the INEEL.

Rank?
(Relative
Pathway Mechanism Amount Rate Duration Importance)
Air Direct Large Fast Intermediate 1
Groundwater Indirect Large Slow Long 2
Biota . Indirect Small Slow Short 3
Surface Water Indirect Small Slow Short 4

a. 1 =most important
4 = ]east important.

the high-volume air monitors were discontinued on September 1, 1996. Prior to the first of September, the
slope of the lower portion of the decay curve was compared on the filters to the slope of a curve for
Pb-212, a natural radionuclide, to determine if there were any measurable amounts of man-made,
gamma-emitting radionuclides in the sample. The filters were composited for one month and then
analyzed using gamma spectrometry.

A second method of air monitoring involves the weekly collection of filters from a network of
low-volume air monitors. Each low-volume air monitor maintains an average air flow of about 57 L/min
(2 ft3/min) through a set of filters consisting of a 1.2 um pore membrane filter followed by a charcoal
cartridge. The filters are 99% efficient for airborne particulate radioactivity and airborne iodides. These
filters are analyzed weekly for gross alpha and gross beta screening then composited quarterly by
location. They are then analyzed using gamma spectrometry and specific alpha- and beta-emitting
radionuclide analyses. In addition to the particulate filter, charcoal cartridges are collected and analyzed
weekly by gamma spectrometry.

In the tritium monitors, air passes through a column of silica gel at a rate of approximately 18.4 L/hr
(0.65 ft3/hr). Water vapor in the air is absorbed by the gel in the column; columns are changed at least
quarterly or when two-thirds of the indicator gel has changed color. Water extracted from the silica gel
columns is analyzed by liquid scintillation.

Nonradiological constituents such as nitrogen oxides are monitored using an EPA-equivalent method
at two locations on the INEEL to implement the Ambient Nitrogen Dioxide Monitoring Plan for the
INEEL27 fulfilling one of the conditions specified in the “Permit to Construct, Idaho Chemical
Processing Plant Nitrogen Oxide Sources.”?8 Data are reported quarterly to the Site-wide Programs of
DOE-ID, who forwards the reports to the State of Idaho.

Sulfur dioxide is monitored at a location that is downwind from the ICPP. These measurements are
taken to confirm that the INEEL does not release significant sulfur dioxide concentrations with respect to
national ambient air quality standards.

4.2.2.1 Data Summary and Assessment. The high-volume air monitor continuously sampled the

air for particulate airborne radioactivity. All decay curves appeared normal, and no man-made,
gamma-emitting radionuclides were identified.
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The range of gross-alpha activity at the INEEL locations was 0.7 + 12.0 E-16 to 6.0
* 4.0 E-15 uCi/cc. The maximum concentration for each location is shown in Table 4-9. Gross-alpha
concentrations for CY-1996 were, in general, typical of those measured previously. The mean gross-alpha
concentrations are shown in Table 4-10. The mean quarterly concentration for most locations was highest
in the third quarter. This is likely due to brush fires on and around the INEEL during this time. The fires
produced additional ash and fine particulate, which may have contained naturally occurring radionuclides
and fallout associated radionuclides.

Results of the gross-beta analysis of the air filters are evaluated to determine if there are any
significant increases in the filter 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
results are also used to indicate any trends in environmental radioactivity. The range of gross-beta activity
at the INEEL was 4.0 £ 2.0 E-15 t0 6.5 £ 0.6 E~14 uCi/cc. Due to the meteorological conditions, high
concentrations historically have been observed during January and February. Consistent with this
historical trend, the January 3rd concentrations were the highest. The maximum concentration represented
0.72% of the DCG. The highest mean concentrations were detected in the third quarter (Table 4-11). This
is consistent with the gross alpha quarterly mean data and is likely attributable to fires in and around the
INEEL.

Besides Be-7, which is naturally occurring and appears in nearly all of the quarterly particulate filter
composites analyzed, no other gamma-emitting radionuclides were detected.

TRA had the only positive detection of I-131 on a charcoal cartridge, and this sample was collected
the week of February 21 through 28. This concentration was 4.3 + 2.4 E-14 uCi/cc and was only 0.01%
of the DCG. This detection was attributed to an out-of-state shipment of I-131, which was received at
TRA for an experiment. Upon opening the shipment in a laboratory fume hood, it was found that one of
the glass ampules containing I-131 was broken. Less than 1 uCi of I-131 was released. Two laboratory
personnel received small doses from the incident, but these doses were well within the radiation
protection standards.

Composite filters from continuously operating air monitors are analyzed four times a year, and results
are frequently below the detection limit. In general, trend information cannot be developed over a
one-year period, nor is it possible to obtain information regarding the specific time of release within a
single quarter since they have been composited. Specific alpha- and beta-emitting results for CY-1996 are
presented in Table 4-12. Pu-239/240 and Sr-90 were the only radionuclides detected. However, Sr-90 data
are questionable due to the laboratory problem discussed in Section 4.1.8 and are further discussed in
Section 4.2.5. The maximum concentration of Pu-239/240 was collected from the RWMC, and this
concentration is most likely due to the resuspension of soil in the previously flooded area. The remaining
three concentrations were either at or below the stated detection limit.

The suspended particulate dust burden is monitored using the same low-volume filters 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 both SESP and DOE-ID.

Results for the 1996 annual mean of the quarterly total suspended particulate concentrations are
shown in Table 4-13. Higher particulate concentrations were found at the distant and boundary locations
than on the INEEL. The largest source of airborne particulates in the vicinity of the INEEL is considered
to be resuspended dust from high winds and the local agricuitural operations.
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Table 4-9. Maximum gross-alpha concentrations for 1996 per location.

Maximum

Concentration?

Location Date (E-15 uCi/ce)
ANL-W 1/3 33+1.8
ARA 8/14 48 + 2.6
CFA 9/4 3.8 +20
EBR-1 7/10 6.0 £ 4.0
EFS 8/14 29 £ 20
EFS 11/13 29£20
ICPP 3/27 24+ 22
NRF 9/4 32 +138
PBF 9/4 5.8 £3.0
RWMC 8/28 24+ 1.6
TAN 3/27 53+24
TRA 11/13 2.8 + 1.8
VANB 9/4 41 £ 24

a. Uncertainties shown are the associated 2 sigma uncertainty.

Table 4-10. Quarterly mean gross-alpha concentrations for 1996 per location.

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter Annual
Concentration  Concentration  Concentration Concentration  Concentration % of
Location (E-15uCi/cc)  (E-15 uCi/cc) (E-15 uCi/cc) (E-15 uCi/cc) (E-15 uCi/g) DCG

ANL-W 1.06 1.00 1.20 0.700 1.03 5.0
ARA 0.0786 0.410 1.45 1.03 0.720 3.6
CFA 0.400 0.593 1.30 0.675 0.634 32
EBR-I 1.08 0.101 1.87 1.12 1.10 55
EFS 0.746 0.751 1.37 1.09 0.921 4.6
ICPP 0.785 0.957 1.15 1.04 0.999 5.0
NRF 0.631 0.751 1.63 1.08 0.916 4.6
PBF 0.493 0.478 1.07 1.30 0.782 39
RWMC 0.743 0.686 1.07 7.36 0.740 3.7
TAN 1.39 0.472 1.39 0.738 1.06 53
TRA 0.642 0.608 1.38 1.17 0.906 45
VANB 0.617 0.777 1.74 1.46 1.12 5.6
OFFSITE 0.903 1.06 1.54 1.09 1.08 54
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Table 4-11. Quarterly mean gross-beta concentrations for 1996 per location.

1st Quarter 2nd Quarter 3rd Quarter 4th Quarter Annual Mean
Concentration  Concentration  Concentration  Concentration  Concentration
Location (E-15uCi/cc)  (E-15uCilcc)  (E-15uCi/cc)  (E-15uCilcc)  (E-15 uCi/cc) % of DCG
ANL-W 19.8 16.6 24.2 20.0 20.2 0.2
ARA 21.1 14.9 254 23.8 213 0.2
CFA 232 18.5 25.9 21.1 222 0.2
CPP 219 17.9 23.6 26.6 22.5 0.3
EBR-I 224 19.1 29.0 26.8 243 0.3
EFS 24.1 18.0 28.2 259 24.1 0.3
NRF 21.8 18.6 28.6 244 23.4 0.3
PBF 25.2 17.8 27.5 24.4 23.7 0.3
RWMC 21.2 16.1 28.6 19.0 21.2 0.2
TAN 24.0 17.6 253 244 22.8 0.3
TRA 18.4 19.0 29.1 26.7 233 0.3
VANB 24.2 16.7 26.0 21.3 22.1 0.3
OFFSITE 20.7 22.6 226 213 21.8 0.2
Table 4-12. Specific alpha- and beta-emitting analyses results for 1996.
Concentration?

Location Radionuclide Quarter (E-15 uCi/cc) % of DCGP

Blackfoot Pu-239/240 First 0.0033 + 0.0032 0.017

ANL-W Pu-239/240 Second 0.0034 + 0.0003 0.017

RWMC Pu-239/240 Third 0.00548 + 0.00374 0.030

TAN Pu-239/240 Third 0.00268 + 0.00252 0.009

a.  Uncertainties are reported as 2 sigma.

b.  The DCG value for Pu-239/240 (20 E-15) is defined in DOE Order 5400.5.
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Table 4-13. 1996 annual mean for suspended particulate concentrations.

Location Concentration (4g/m?)
ANL-W 20.9
ARA 5.9
CFA 7.0
EBR-1 ' 6.0
EFS 7.7
ICPP 7.2
NRF 7.2
PBF ’ 7.5
RWMC 21.7
TAN 6.0
TRA 6.8
VANB 10.9
Blackfoot 16.0
Craters of the Moon 8.8
Idaho Falls 51.8
Rexburg 21.3

None of the atmospheric tritium samples collected at either EFS or VANB had a maximum
concentration greater than or equal to two times the uncertainty (o). All concentrations were also below
the minimum detectable concentrations.

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
Facility at ICPP, the largest single source of nitrogen dioxide on the INEEL, did not operate during
CY-1996. The mean nitrogen dioxide concentrations for 1996 at VANB and EFS were 3.2 ug/m3
(1.6 ppb) and 8.1 ug/m? (4.3 ppb), respectively. These were significantly lower than the EPA national
primary ambient air quality standard of 100 ug/m?3 (53 ppb). Data recovery for the year was about 97% at
VANB and 79% at EFS.

A summary of the nitrogen dioxide ambient monitoring results from 1988 to 1996 at the INEEL are
shown on Table 4-14. The highest annual mean concentrations were measured in 1993, and 1994 and can
be correlated to the New Waste Calcining Facility operations or natural emissions. The annual mean
concentrations for 1993 were 9.4 ug/m3 (19.1 ppb) at EFS. This is the highest concentration of nitrogen
dioxide observed at the EFS monitoring location since monitoring began in 1988.

Globally, emissions of nitrogen oxides from natural sources are almost 10 times greater than
emissions from human-created sources. During the third quarter of 1994, the Butte City fire burned on the
western border of the INEEL (Figure 4-25). The annual mean nitrogen dioxide concentrations were 15.4
ug/m3 (8.2 ppb) at EFS and 4.9 ug/m3 (2.6 ppb) at VANB. The maximum daily mean concentrations
during the third quarter were 26.4 ug/m3 (14.0 ppb) at EFS and 48.1 ug/m3 (25.5 ppb) at VANB. These
concentrations were measured on September 16, 1994, and September 23, respectively. The higher
concentrations seen at the VANB station are attributed to the proximity of the fire and wind direction.
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Table 4-14. Summary of nitrogen dioxide ambient monitoring results from 1988 through 1996.

Calculated Maximum

Nitrogen Nitrogen Site Boundary
Dioxide Dioxide % of Concentration
VANB (ug/m3) (ppb) NAAQA (ug/m3) Comments

1988 6.6 35 6.6 2 VANB operated
3/4 of 1988

1989 55 29 5.5 0.5

1990 3.7 2.0 3.7 0.25

1991 52 2.8 5.2 0.8

1992 49 2.6 49 0.3

1993 9.4 5.0 9.4 1.8 NWCF operated
2/3 of 1993

1994 49 2.6 49 0.4 NWCEF did not
operate

1995 3.8 2.0 3.8 0.14 Butte City Fire

1996 32 1.6 3.2 0.19 6 fires on and
around the INEEL

EFS

1988 0.6 0.3 0.6 2 EFS operated
1/4 of 1988

1989 3.6 1.9 3.6 0.5

1990 8.7 4.6 8.7 0.25

1991 7.2 3.8 7.2 0.8

1992 12.5 6.6 12.5 0.3

1993 36 19.1 36 1.8 NWCF operated
2/3 of 1993

1994 154 8.2 15.4 0.4 NWCEF did not
operate

1995 4.0 2.1 4.0 0.14 Butte City Fire

1996 8.1 4.3 8.1 0.19 6 fires on and
around the INEEL
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A similar event occurred during 1996 when six fires burned on the INEEL in the third quarter.
Figure 4-26 compares the quarterly mean concentration of nitrogen dioxide in 1996. The mean
concentrations for 1996 were 8.1 ug/m3 (4.3 ppb) at EFS and 3.2 ug/m3 (1.6 ppb) at VANB. However, the
maximum daily mean of nitrogen dioxide for the third quarter was 71.5 ug/m3 (37.9 ppb) at EFS on
August 3, which is approximately six times above the concentrations reported in the other quarters. The
fires appear to have only a slight impact on the levels of nitrogen dioxide concentrations measured at
VANB. The maximum daily mean concentration at the VANB station for the third quarter was 10.2 yg/m3

(5.4 ppb).

The mean concentrations of nitrogen dioxide are calculated to be greater than at the nearest INEEL
boundary in the direction of the prevailing winds (Table 4-14). However, even at the onsite locations, all
means are well below the national primary ambient air quality standard of 100 xg/m3.

Ambient sulfur dioxide was continuously monitored at VANB during 1996. The mean sulfur dioxide
concentration was 4.02 ug/m> (1.51 ppb) or 5.0% of the annual primary air quality standard. The
maximum daily concentration of 21 ug/m? (7.8 ppb) was 5.6% of the primary standard for a 24-hour
period. The maximum recorded three hour average of 24 ug/m3 (9.0 ppb) was 1.8% of the secondary
standard. The analyzer operated satisfactorily for 97% of the year.

4.2.3 Direct Radiation

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

ppb

1st Qtr 2nd Qtr 3rd Qtr 4th Qtr
V97 0023

Figure 4-26. Quarterly mean concentration of nitrogen dioxide for 1996 (V970023).
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The SESP maintains environmental TLD locations on the INEEL along major highways and around
the perimeter fences of each major facility (Figure A-1). 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 dosimeter card containing
five individual chips are placed 0.9-m (3-ft) above ground. The TLDs at each location are changed
semi-annually. TLDs are placed at seven distant community locations, six boundary locations, and
135 locations at the various INEEL facilities.

To conduct the surface gamma-radiation surveys, a vehicle-mounted, GPRS using plastic scintillation
detectors (Figurg: 4-20) was mounted 0.9 m (3 ft) above the ground on the front of a four-wheel-drive
vehicle. The vehicle was driven at approximately 5 km/h (3 mph) across each area.

4.2.3.1 Data Summary and Assessment. The ANL-W #10 dosimeter was missing during the
spring collections. During the fall collection, the following dosimeters were missing: ANL-W #10,
ICPP #18, ICPP #25, ICPP #26, NRF #4, TAN/TSF #3, and Highway 26 #274.

Table 4-15 compares TLD data from the five locations with the highest measurements for 1994
through 1996. Most remaining exposures were close to background and are comparable to historical
exposures.

At TRA, dosimeter #3 is adjacent to the former radioactive disposal pond that has been drained and
covered with clean soil. It is also in close proximity to a radioactive material storage area. Other
dosimeters (e.g., ICPP #20 and TRA #11) are also located in the vicinity of radioactive material storage
areas. At ARA (dosimeter #3) and ICPP (dosimeter #9), slightly elevated exposures resulted from soil
contamination.

Three high exposures were identified during the fall collection for which no known source was
identified. These locations were the RWMC 17a, RWMC 23a, and Highway 20 mile marker 276. These
locations will be monitored closely to see if a trend develops.

Triennial 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 1996 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.

Table 4-15. Comparison of the highest average concentration of TLD data from 1994 through 1996.

Exposure + 2 ¢ (mR)

Location 1994 1995 1996

ARA 3 241 + 13 207 £ 13 198 + 8
ICPP9 202 + 8 —a 283 + 18
ICPP 20 217 +£ 9 236 £ 9 251 £ 13
TRA 3 -2 295 £ 11 345 + 16
TRA 11 148 £ 5 151 £ 4 194 + 6

a. Dosimeters missing at collection time.
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4.2.4 Soil Sampling

The specific objectives of the SESP soil 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.

Soil samples are composited from five cores within a 1-m?2 (10.8-ft2) area. Each core has a cylinder of
10-cm (4-in.) diameter and 5-cm (2-in.) deep. At each location, two samples are collected: one from 0 to
Scm (0 to2in.) and a second from 5to 10 cm (2 t0 3.9 in.).

Following collection, the soils are dried at least 24 hours at approximately 120°C (250°F) and sieved
using a number 35 mesh screen. 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 Data Summary and Assessment. Fifty-three soil samples were collected from the ICPP
soil sampling grid shown on Figure 4-27. Soil samples from the ICPP were selected statistically using
both a bias and random criteria. Cs-137 was the only man-made, gamma-emitting radionuclide, and
concentrations ranged from 1.11 + 0.08 pCi/g to 29.1 + 0.8 pCi/g. The maximum concentration of
29.1 £ 0.8 pCi/g was collected from a surface soil sample from a known soil contamination area located
at A49. This range of concentrations is similar to historical concentrations from ICPP. These
concentrations have been slowly decreasing over time. The specific alpha- and beta-emitting analytical
results were also comparable to ranges detected historically.

4.2.5 Quality Assurance/Quality Control

As discussed in Section 4.1.8, the Radiological and Environmental Measurements Systems
Laboratory noted a problem with Sr-90 analyses during 1996. During the second quarter Sr-90 analysis,
the blank air filter showed a positive detection for Sr-90 (Table 4-16). This data must be used with
caution. As stated earlier, the laboratory has identified this problem, and has implemented a corrective
action plan to prevent recurrence.

All analyses, other than S1-90, reported acceptable agreement rates. This includes
EPA-Environmental Monitoring System Laboratory, DOE/Environmental Measurements Laboratory QA
Program, and Program-submitted QA/QC samples. Therefore, all other SESP data met the data quality
objectives for this program.
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Figure 4-27. ICPP soil sampling locations grid map (E970210).
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Table 4-16. Summary of Sr-90 analyses? for 1996.

Concentration
Location Quarter (E-15 uCi/cc)® % of DCG®
Blackfoot First 0.16 £ 0.10 0.003
EBR-I First 0.12 £+ 0.08 0.001
NRF First 0.06 + 0.04 0.001
RWMC First 0.07 £ 0.06 0.001
TRA First 0.08 + 0.06 0.001
VANB First 0.14 + 0.08 0.002
Blank Second 0.24 + 0.20 0.003
EFS Second 0.24 + 0.10 0.003

a.

b.

C.

Caution should be exercised when using the Sr-90 data because data are questionable.

Uncertainties are reported as 2 sigma.

The DCG value for Sr-90 (9000 E-15) is defined in DOE Order 5400.5.
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5. COMPLIANCE MONITORING PROGRAMS

The Compliance Monitoring Program consists of the following: Drinking Water, Effluent Monitoring,
Storm Water Monitoring, and Groundwater Monitoring Programs.

In 1988, in response to a DOE-ID request, the M&O contractor at the INEEL established a
centralized Drinking Water Program (DWP). With the consolidation of contractors, a Site-wide DWP was
officially implemented January 1995. In addition to the monitoring, the DWP also coordinates the INEEL
Cross-Connection Control Program.

- The Nonradiological 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 over the years 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.2 A Storm Water Monitoring Program in compliance with permit conditions
was implemented in 1993. The Program has been modified over the years as data are evaluated and needs
are identified.

In 1993, DOE-ID initiated 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 National Engineering Laboratory
Groundwater Monitoring Plan®® and is coordinated through the INEEL Groundwater Committee.

5.1 Drinking Water Program

The DWP was established for monitoring production and drinking water wells, which are
multiple-use wells for industrial, fire safety, and drinking water. Routine monitoring is conducted at all
LMITCO-operated facilities. Under the Idaho Regulations for Public Drinking Water Systems [Idaho
Administrative Procedures Act (IDAPA) 16.01.08.003.32],30 LMITCO drinking water systems are
classified as “nontransient or transient, noncommunity water systems.” The transient, noncommunity
water systems are at EBR-I, Gun Range, and Main Gate. The rest of the water systems at the INEEL are
classified as nontransient, noncommunity water systems.

Because groundwater supplies the drinking water at INEEL, information on groundwater quality was
used to help develop the DWP. The USGS and LMITCO monitor and characterize groundwater quality at
the INEEL. The TAN area; the CFA, TRA, and ICPP area; and the RWMC area are areas of groundwater
contamination that have been identified at the INEEL.

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 is the overall requirement for the DWP.

The DWP uses only EPA-approved analytical methods for drinking water analyses in compliance
with IDAPA 16.01.08.100,1030 and 40 CFR 141.28.3! These EPA methods have specific practical
quantitation levels and holding times that are listed in the 40 CFR 141-143.3!

Laboratories used by the DWP performed analyses according to specified EPA methods, protocols,
and procedures as listed in 40 CFR 141-143. In addition, the state of Idaho and EPA require laboratories
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to be certified by the state of Idaho to perform drinking water analyses or be certified by a state that has
reciprocity with the state of Idaho. All laboratories used by the program were either state of
Idaho-certified or were certified by a state that has reciprocity.

Currently, 19 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 1996 along with the frequency of
sampling. Appendix E lists parameters regulated by the state of Idaho under authority of the SDWA. The
state of Idaho regulations incorporate the Federal limits. Therefore, Appendix E gives the reference to the
Federal regulations where the actual limiting concentrations are listed. Primary drinking water standards
set MCLs for parameters that have been proven to cause cancer or other health problems at high
concentrations. Parameters 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).

Appendix E also shows monitoring frequencies required by the regulations. Parameters with primary
MCLs are required to be monitored at least once every compliance period, which is three years.
Parameters with SMCLs are 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 tritium, 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 (Table 5-1). These detections were usually caused by deteriorating water lines and stagnant
water, and resampling of these areas normally indicated compliance with the MCL.

5.1.2 Data Summary and Assessment by Facility

This section discusses and reports only the analytical results for each known contaminant that
exceeded or approached MCLs. During 1996 a total of 804 routine samples were collected and analyzed
for 1,388 parameters at CFA, EBR-I, Gun Range, ICPP, Main Gate, PBF, RWMC, TAN (CTF and TSF),
and TRA. Table 5-2 lists analytical results that exceeded or approached the MCL in 1996. The only MCL
that was exceeded in 1996 was coliform bacteria at CTF, PBF, TRA, and TSF.

5.1.2.1 Central Facilities Area. Routine monitoring for tritium in water from the Snake River Plain
Aquifer (SRPA) began in 1961. In general, the tritium concentrations in groundwater have been
decreasing due to changes in disposal rates, disposal techniques, recharge conditions, and radioactive
decay. Water samples were collected quarterly from CFA #1 well, located in CFA-651; CFA #2 well,
located in CFA-642; and from CFA-1603, the point of entry to the distribution system. The CFA water
system serves over 1,000 people daily.

Since the early 1950s, wastewater containing tritium has been disposed to the SRPA at TRA and
ICPP (Figure 3-2) through injection 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. 1996 drinking water monitoring locations and schedule.

Facility Sample Point? Contaminant Samples Collected
CFA Selected Buildings Microbiological 2 monthly?
4 monthly®
Total Trihalomethanes 1 quarterly?
1603 Nitrate 1 annually?
1603, point-of-entry to distribution Organics (40 CFR 141.12, .24, .40, 1 as required
system after treatment and #1 Well and .61)¢ (quarterly or annually)®
#1 Well Metals, Inorganics, and Secondary 1 as required every 3 years
Drinking Water Standards
#1 and #2 Wel], and 1603 Gross Alpha, Beta, and Tritium 1 sample each, quarterly®
CPP Selected Buildings Microbiological 2 monthly?
2 monthly®
Total Trihalomethanes 1 quarterly®
614, point-of-entry to distribution Nitrate 1 annually?
system after treatment .
614, #1 and #5 Wells Organics (40 CFR 141.12, .24, .40, 1 as required
and .61)¢ (quarterly or annually)?
Gross Alpha, Beta, Tritium, and 1 sample each, quarterly?
Sr-90
#1 and #5 Wells Metals, Inorganics, and Secondary 1 as required every 3 years
Drinking Water Standards
CTF Selected Buildings Microbiological 1 quarterly?
3 monthly®
614, point-of-entry to distribution Nitrate 1 annually?
system after treatment
Gross Alpha, Beta, and Tritium 1 quarterly®
614, #1 and #2 Wells Organics (40 CFR 141.12, .24, .40, 1 as required
and .61)°¢ (quarterly or annually)?
#1 and #2 Wells Metals, Inorganics, and Secondary 1 as required every 3 years
Drinking Water Standards
EBR-I Selected Buildings Microbiological 1 quarterly?
1 May, June, July, August,
and September®
601, point-of-entry to distribution Nitrate 1 annually?
system after treatment
Gross Alpha, Beta, and Tritium 1 quarterly®
601 and Well Organics (40 CFR 141.12, .24, .40, 1 as required
and .61)¢ (quarterly or annually)?
Well Metals, Inorganics, and Secondary 1 as required every 3 years
Drinking Water Standards
Gun Range Selected Buildings Microbiological 1 quarterly?
1 monthly®
Total Trihalomethanes 1 quarterly?
608, point-of-entry to distribution Nitrate 1 annually?
system after treatment
Gross Alpha, Beta, and Tritium 1 quarterly®
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Table 5-1. (continued).

Facility Sample Point? Contaminant Samples Collected
Gun Range 608 and Well Organics (40 CFR 141.12, .24, .40, 1 as required
(continued) and .61)°¢ (quarterly or annually)?
Well Metals, Inorganics, and Secondary 1 as required every 3 years
Drinking Water Standards
Main Gate Selected Buildings Microbiological 1 quarterly?
1 monthly®
603, point-of-entry to distribution Nitrate 1 annually?
system after treatment
Gross Alpha, Beta, and Tritium 1 quarterly®
603 and Well Organics (40 CFR 141.12, .24, .40, 1 as required
and .61)¢ (quarterly or annually)?
Well Metals, Inorganics, and Secondary 1 as required every 3 years
Drinking Water Standards
PBF Selected Buildings Microbiological 1 quarterly?
3 monthly®
638, point-of-entry to distribution Nitrate 1 annually?
system after treatment
Gross Alpha, Beta, and Tritium 1 quarterly®
638 and #2 Well Organics (40 CFR 141.12, .24, .40, 1 as required
and .61)¢ (quarterly or annually)®
#2 Well Metals, Inorganics, and Secondary 1 as required every 3 years
Drinking Water Standards
RWMC Selected Buildings Microbiological 1 quarterly?
3 monthly®
604, point-of-entry to distribution Nitrate 1 annually?
system after treatment
638, point-of-entry to distribution Metals, Inorganics, and Secondary 1 as required every 3 years
system after treatment Drinking Water Standards
603 well, 604, point-of-entry to dis- Gross Alpha, Beta, and Tritium 1 quarterly®
tribution system after treatment
Organics as listed in Table 5 1 as required
(40 CFR 141.12, .24, .40, and .61)4 (quarterly or annually)?
TRA Selected Buildings Microbiological 1 quarterly?
4 monthly?
Total Trihalomethanes 1 quarterly®
608, point-of-entry to distribution Nitrate 1 annually?
system after treatment
Gross Alpha, Beta, and Tritium 1 quarterly®
608, #1, #3, and #4 Wells Organics (40 CFR 141.12, .24, .40, 1 as required
and .61)° (quarterly or annually)?
#1, #3, and #4 Wells Metals, Inorganics, and Secondary 1 as required every 3 years
Drinking Water Standards
TSF Selected Buildings Microbiological 1 quarterly?®
3 monthly®
Total Trihalomethanes 1 quarterly®
610, point-of-entry to distribution Nitrate 1 annually®
system after treatment
Gross Alpha, Beta, and Tritium 1 quarterly®
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Table 5-1. (continued).

Facility Sample Point? Contaminant Samples Collected
TSF 610, #1 and #2 Wells Organics as listed in Table 5 I as required
(continued) (40 CFR 141.12, .24, .40, and .61)¢ (quarterly or annually)?
#1 and #2 Wells Metals, Inorganics, and Secondary 1 as required every 3 years
Drinking Water Standards

a.  Compliance samples.
b.  Pollution prevention practice samples.

¢.  Waivers for some organic parameters were obtained from the state of Idaho.

Table 5-2. Parameters that exceeded or approached the Environmental Protection Agency and state of
Idaho MCLs for 1996.

Parameter Location Result MCL

Total Coliform Bacteria PBF P2 (Feb., May, Sept., Oct., Nov., and Dec.)® P

TAN/CTF P (Jan. and Aug.) P

TAN/TSF P (Aug.) P

TRA P (Aug. and Oct.) P
Trichloroethylene TSF #1 Well  8.83 ug/L¢ 5.00 ug/L
Tritium CFA 16,200 pCi/Ld 20,000 pCi/L
Carbon Tetrachloride RWMC 2.25 ug/Ld 5.00 ug/L
a. P=Present

b. PBF personnel have been supplied with bottled water since July 1995, when total coliform bacteria was first identified.

c. This is a yearly average at the wellhead. The compliance point is after the sparger system (air stripping process); the com-
pliance result is 1.84 ug/L for the yearly average.

d. These values did not exceed their respective MCLs, but are known contaminants that the DWP is tracking. See specific sec-
tions for details.

At CFA-1603, the mean concentration of tritium was 16,200 pCi/L; compared to the MCL of
20,000 pCy/L. These results were higher than the 1995 tritium results (14,000 pCi/L). The reason for this
is that CFA #1 well was used 91% of the time, and the mean tritium concentration was 16,300 pCi/L.
CFA #2 well mean tritium concentration was 13,625 pCi/L. For the 1996 dose calculation, the assumption
was made that each employee’s total water intake came from the CFA drinking water distribution system.
This assumption overestimates the dose because workers typically consume only about half of their total
intake during working hours and typically work only 240 days rather than 365 days per year. The
estimated effective dose equivalent to a worker from consuming all drinking water at CFA during 1996
was 0.8 mrem. Since December 1991, the tritium concentration has been below the MCL at both wells
and the distribution system. Figure 5-1 illustrates the variation of tritium concentrations over time. In
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Figure 5-1. Tritium concentrations in CFA drinking water (E970197).

general, concentrations in both wells have been decreasing over time. The higher concentration of tritium
in CFA #1 well appears to be related to different usage rates of the wells, proximity to the contamination
source, and groundwater mobility.

5.1.2.2 Power Burst Facility. Water samples were collected from the PBF #1 well, located at
PBF-602; PBF #2 well, located at PBF-614; and PBF distribution system, located at PBF-638, the point
of compliance for drinking water sampling. PBF #1 and PBF #2 wells normally supply drinking water to
all personnel at the PBF area. The PBF water system serves over 100 people on a daily basis.

The only parameter that exceeded an MCL for 1996 was coliform bacteria. The presence of coliform
bacteria (absent for Escherichia Coli) is believed to be a result from a combination of old, deteriorating
pipes, stagnant water from buildings and storage tanks where water usage is limited, and biofilm
(bacteriological regrowth), which can cause positive coliform detections. Since July 1995, PBF personnel
have been supplied with bottled water. Instead of super-chlorinating the system and risking the possible
return of coliform bacteria, a continuous, mixed-oxidant disinfection system was installed. No other
parameters were detected at concentrations exceeding the Federal and state MCLs, and 1996 data are
consistent with historical data.

5.1.2.3 Radioactive Waste Management CompleXx. 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 volatile organic compounds (VOCs) were detected in groundwater at the
RWMC.32 Review of waste disposal records indicated an estimated 334,600 L (88,400 gal) of organic
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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. Computer models predict that VOC concentrations will continue to increase in the groundwater at
the RWMC.

The RWMC well is located in WMF-603, and it supplies all of the drinking water to the RWMC,
which is approximately 100 people daily. The well was put into service in 1974. Water samples were

collected from the RWMC well and from the point of entry to the distribution system, which is located at
WMF-604.

Since 1989, concentrations of carbon tetrachloride have remained in a limited range with a mean
value near 2.53 ug/L for the RWMC well and 1.49 ug/L for the RWMC distribution system. This is below
the MCL of 5 ug/L. In October 1995, the levels of carbon tetrachloride increased to 5.48 ug/L at the well.
This was the first time the levels in the well exceeded the MCL of 5 ug/L; however, the MCL was
exceeded at the well and not at the compliance point. This value appears to be a real value because there
has been an increase in carbon tetrachloride concentrations over time. Co-monitoring with USGS and
increased monitoring are being conducted to track this upward trend. The mean concentration for 1996
was 3.70 ug/L for the well and 2.25 ug/L for the distribution system. Sampling was performed quarterly
from the distribution system. Since monitoring began in 1988, there has been an upward trend in levels of
carbon tetrachloride. These trends were analyzed, and methods of treatment are being considered.

Figure 5-2 illustrates the concentration of carbon tetrachloride in both the well and distribution system
from 1993 through 1996.
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Figure 5-2. Carbon tetrachloride concentrations in the RWMC drinking water systems (E970198).




5.1.2.4 Test Area North. An injection well (TSF-05) at the TSF is believed to be the principle source
of groundwater contamination at the TAN facilities. VOCs were first 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 ug/L) of various VOCs in groundwater
monitoring wells.33 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 being investigated under Operable
Unit 1-07 of the Federal Facility Agreement and Consent Order (FFA/CO) for the Idaho National
Engineering Laboratory.34 A remedial 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.35
During 1996, water samples were collected from four wells and two distribution systems at CTF and TSF.

5.1.2.4.1 CTF Water System—CTF #1 and CTF #2 wells located at TAN-632 and TAN-639,
respectively, supply all the drinking water to the CTF area. TAN-614 is the compliance monitoring point
for the CTF water system. The CTF #1 and #2 wells were put into service in 1957 and 1958, respectively,
and serve approximately 200 people daily. Except for coliform bacteria in the months of January and
August, no MCLs were exceeded during 1996. The presence of coliform bacteria (absent for Escherichia
Coli) is believed to be a result of a combination of old, deteriorating pipes, stagnant water from buildings
and storage tanks where water usage is limited, and biofilm (bacteriological regrowth), which can all
cause positive coliform detections. On October 14, 1996, a continuous chlorination system was installed.
Since that time, no bacteria have been detected.

5.1.2.4.2 TSF Water System—In 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, providing drinking water safe for consumption (Figure 5-3). To date, the sparger system
has been effective.

Concentrations of TCE averaged 8.83 ug/L in TSF #1 well, which exceeded the MCL of 5.00 ug/L.
Although the MCL was exceeded at the wellhead, the compliance point is the point of entry (after the
sparger system) to the distribution system (TSF-610) after treatment and did not exceed the MCL here.
Average annual concentration for the distribution system was 1.84 ug/L in 1996. The TSF #2 well TCE
concentration averaged 1.66 ug/L for 1996. Figure 5-4 illustrates the concentrations of TCE in both TSF
wells and the distribution system from 1993 through 1996. The differences between the two wells are
attributed to different usage rates of the wells, proximity to the contamination source, seasonal change,
and groundwater mobility.

Water samples for coliform bacteria were collected monthly. Coliform bacteria have been detected in
the past. Since this has been an ongoing problem for the last couple of years, TAN management decided
to install a continuous chlorination system. The chlorination system was installed June 1996 and since
that time, coliform bacteria have not been detected, except in August when the chlorination was out of
service because the water system was under construction. No other MCL drinking water standards were
exceeded.

5.1.2.5 Test Reactor Area. During 1996, samples were collected from the TRA #1 well, located at
TRA-601; the TRA #3 well, located at TRA-650; the TRA #4 well, located at TRA-672; and the TRA
distribution system, located at TRA-608. The three wells were put into service in 1950, 1957, and 1963,
respectively, and are located upgradient from the contaminant plume at TRA. TRA-608 is the point of
entry to the distribution system where compliance samples were collected and where the water from the
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Top view
B93 0077

Figure 5-3. Sparger system installed in the water storage tank at TAN/TSF distribution system,
TAN-610 (B930077).
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Figure 5-4. Trichloroethylene concentrations in TSF drinking water systems (E970196).

three wells was distributed throughout the TRA water system. The TRA water system supplies drinking
water to approximately 500 personnel daily.

Coliform bacteria were detected in samples collected during the months of August and October. Only
one sample was positive for coliform bacteria in October, and this is believed to be due to stagnant water
in the line. Repeat samples were collected, and results were negative (no bacteria). The presence of the
bacteria is believed to be a result of a combination of old deteriorating pipes, stagnant water from
buildings where water usage is limited, and a biofilm (bacterial regrowth) problem, which can all cause a
positive coliform detection. Since bacteria have been detected in the past, TRA management decided to
install 2 mixed-oxidant disinfection system, and this was put online October 11, 1996. This
mixed-oxidant system is a pilot program for the state of Idaho because it is the first one installed in the
state. The mixed-oxidant system uses a salt solution that is run through an electrolysis system, which
produces the oxidant (an ozone and chlorine solution) that disinfects the water. Since installation, there
has been no bacteria detection. No other MCLs were exceeded at TRA.

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 identify potential
problems. The main objective of the INEEL Cross-Connection Control Program is to ensure the work
force is supplied safe water by protecting potable water from contamination from a non-potable source or
from a reverse of normal flow in the distribution systems and plumbing within buildings. The
Cross-Connection Control Program monitors the potable water plumbing and distribution systems for
cross-connections with a non-potable source.
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Water distribution systems at the INEEL consist of two types. Multiple use water systems
(combination fire/industrial and potable water) utilize drinking water from a common water distribution
system. These systems have the highest potential for cross-connections and the highest degree of
oversight is applied in these areas of cross-connection control. Split systems typically are segregated from
one another: fire/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.

To meet guidelines set forth in OSHA Standard 1910.141 and 1926.51,36 the INEEL
Cross-Connection Control Program performs annual inspections of potable water plumbing and
distribution systems, annual certified 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 Uniform Plumbing
Code®" and Idaho Regulations for Public Drinking Water Systems.3

5.1.4 Special Studies

In addition to the routine samples, the DWP had 17 special requests that required 214 analyses for
84 samples that were collected. The LMITCO-operated drinking water wells at the INEEL were last
sampled in 1990 for the primary and secondary drinking water parameters. Drinking water regulations
require most water systems at the INEEL to be sampled at the point of entry to the distribution system
(after treatment) rather than at the well. However, the DWP sampled at the well to analyze for primary
and secondary drinking water parameters during 1996 to compare source and distribution water data.
Fifteen out of the 19 wells were monitored: CFA #1, CPP #1 and #5, CTF #1 and #2, EBR-I, Gun Range,
Main Gate, PBF #2, RWMC well, TRA #1, #3, and #4, and TSF#1 and #2. Due to scheduled preventive
maintenance activities, four wells could not be sampled (CFA #2, CPP #2 and #4, and PBF #1). All of
the parameters were below the corresponding MCLs and SMCLs for the 15 wells that were sampled.

5.1.5 Quality Assurance/Quality Control

The DWP follows established procedures and analytical methodology before samples are collected.
These include collecting field measurements such as pH, conductivity, and temperature using a portable
water quality instrument. Before each sampling event, the water quality instruments are standardized
according to manufacturer recommendations. This instrument measures the water quality parameters to
ensure stable concentrations of the water source before collecting the samples. When the calculated purge
time criteria are met, readings are recorded at the wellhead until the readings are consistently within
+ 0.05 units for the pH and + 10 mS/cm for conductivity before samples are collected. This ensures that
the sample collected represents the water quality in the aquifer. In addition, distribution systems are
purged for a minimum of two minutes or until readings consistently fall within + 0.05 units for the pH
and £ 10 mS/cm for conductivity.

Within each calendar year, 10% of the samples collected for each analysis type will be QA/QC
samples, which includes duplicates, field blanks, and blind spikes.

Overall, the internal QC samples that were submitted for the DWP for CY-1996 were within the QC
standards, and radiological QC samples were within the 2 sigma (0) confidence level (95%). Organics
(VOC:s, etc.) were within the QC standards range and the + 30% recovery limit, with the exception of the
VOC data for May. These data were rejected, and a new laboratory was brought on line.

Some of the metals (lead, etc.) data for the special study sampling of wells were out of the QC
acceptance range. These data were rejected, and resampling was conducted. The data from resampling
were accepted.
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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

INEEL Idaho Falls facilities are required to comply with the applicable regulations found in
Chapter 1, Section 8, of the Municipal Code of the City of Idaho Falls.3® The 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”).? Industrial Waste Acceptance Forms are obtained for facilities that dispose
process liquid effluent through the City 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 specific monitoring requirements for the IRC and the WCB
due to the nature of activities in these two facilities.

The state of Idaho regulates the discharge of liquid effluent under IDAPA 16.01.02, “Water Quality
Standards and Wastewater Treatment Requirements.” %% Much of the wastewater discharges at the INEEL
Site 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.”4! LMITCO operates seven such facilities 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 Pond, and TRA Chemical Waste Pond. Four of the facilities have
been issued WLAPs: CFA Sewage Treatment Plant (STP), ICPP Percolation Ponds, ICPP STP, and
TAN/TSF STP. Each permit lists implementation, compliance, and monitoring requirements. The permits
generally require compliance with the Idaho Groundwater Quality Standards in specified downgradient
groundwater monitoring wells, annual discharge volume and application rates, and effluent quality limits.

The 1996 Annual Wastewater Land Application Site Performance Reports for the Idaho National
Engineering Laboratory* for permitted wastewater land application facilities were prepared and
submitted to the IDEQ on January 31, 1997. The reports describe site conditions for the CFA STP, the
ICPP STP, the ICPP Percolation Ponds, and the TAN/TSF STP as required by state of Idaho WLAPs.
These reports contain permit-required monitoring data, status of special compliance conditions, and
discussions of environmental impacts by the facilities.

The Industrial Wastewater Acceptance agreements with the City of Idaho Falls and WLAPs require
use of analytical methods for the analysis of pollutants listed in Part 136 of 40 CFR, Subchapter N,
“Effluent Guidelines and Standards.”*3

Parameters monitored in 1995 were reviewed in 1996 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 points where the
samples most closely represent the released effluent, when practical. Effluent discharges that fall under a
permit are monitored as required.
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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.
Effluent streams that were sampled during 1996 and the parameters and frequency of monitoring for each
stream are listed in Table 5-3.

Each facility area monitored (e.g., CFA, ICPP, Idaho Falls, RWMC, TAN, and TRA) was sampled
monthly. The specific day was randomly selected. However, the specific locations sampled during any
given month within each facility area varied. Location was determined by rotating through the complete
list of available locations within one area or as required in applicable permits. This design resulted in each
stream being monitored quarterly for nonradiological parameters and selected streams monitored monthly
for radiological parameters. Monitoring for permit-required parameters was conducted according to the
frequencies specified in permits for applicable streams.

During 1995, an approach was developed to evaluate effluent sampling locations, frequencies, and
parameters based on risk. Risk 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 modified design
will be implemented in 1997.

5.2.2 Data Summary and Assessment by Facility

During 1996, a total of 27 effluent discharge points were routinely monitored for nonradiological
parameters and 11 for radiological parameters at six areas: CFA, ICPP, Idaho Fails, RWMC, TAN, and
TRA.

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 exist: 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., nonspecific
sources), operations have relatively little effect on water quality. Annual mean concentrations of
individual pollutants usually lie in a relatively narrow range, well below regulated levels. General trends
can often be attributed to a unique contributing source or operating history.

For a single-source effluent, a change associated with its source has a more direct impact on the
observed character of the effluent than does a comparable change in a stream generated by nonspecific
sources. A single-source effluent may be homogeneous or highly variable, depending on the nature of its
source. Thus, interpreting data from a single-source effluent requires consideration of contributing
sources. Unless the contributing sources are of similar nature, stream-to-stream comparisons with other
single-source effluents are generally not useful.

To assess the data for trends or changes that might indicate loss of process control or unplanned
release, statistical confidence 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 1995. Because of the many measurements below the detection limit for radionuclides and volatile
organic compounds, confidence limits are not calculated for those parameters. A Level 2 statistical
control limit is set at the upper 99% confidence limit on individual measurements. If a measurement

5-13



Table 5-3. 1996 effluent monitoring locations, parameters, and frequencies.

Location Parameters? Frequency
CFA-LS1, STP Lift Station® Priority pollutant metals® + Ba, Ca, Co, Fe, K, Mg, Quarterly
Mn, Na, and VOCsd
WLAP and radiological parametersf Monthly
CFA-STF, STP effluent pump Priority pollutant metals + Ba, Ca, Co, Fe, K, Mg, Quarterly
pit® Mn, Na, and VOCs
WLAP* and radiological parameters Monthly
CFA-603, Medical Services® RCRA metals8 and inorganics® Quarterly
CFA-608, Safeguards and RCRA metals, inorganics, phenolics, and VOCs Quarterly
Security®
CFA-612, Industrial Hygiene Priority pollutant metals + Ba, Co, Fe, inorganics, Quarterly
Laboratory! and VOCs
CFA-625, Environmer;tal Priority pollutant metals + Ba, Ca, Co, Fe, K, Mg, Quarterly
Chemistry Laboratory! Mn, Na, inorganics, and VOCs
CFA-696, Big Shop! RCRA metals, inorganics, and VOCs Quarterly
CFA-688, Print Shop? RCRA Metals + Ni, Cu, Zn, and inorganics Quarterly
CFA-690, RESLb Priority pollutant metals + Ba, Co, Fe, inorganics, Quarterly
and VOCs
CPP-769, influent to STPP WLAP parameters Monthly
CPP-773, STP effluent to Rapid =~ WLAP parameters Monthly
Infiltration Trenches®
TRA-708C, Acid Caustic Priority pollutant metals + Ba, Ca, Co, Fe, K, Mg, Quarterly
Pumphouse! Mn, Na, inorganics, and radiological parameters
TRA-636, Retention Basin' Priority pollutant metals + Ba, Mg, Ca, Na, K, Mn, Quarterly
Co, Fe, inorganics, VOCs, and radiological
parameters
TRA-764, effluent to Cold Waste  Priority pollutant metals + Ba, Ca, Co, Fe, K, Mg, Quarterly
Pond® Mn, Na, inorganics, and VOCs
Radiological parameters Monthly
TRA-LS1, STP Lift Station Priority pollutant metals + Ba, Ca, Co, Fe, K, Mg, Quarterly
Mn, Na, and VOCs
Inorganics and radiological parameters Monthly
TRA-STF, STP Pond 1 Inorganics Monthly
TAN-607, process wastewater? Priority pollutant metals + Ba, Ca, Co, Fe, K, Mg, Quarterly
Mn, Na, VOCs, and inorganics
TAN-623A, influent to STP! Priority pollutant metals + Ba, Ca, Co, Fe, K, Mg, Quarterly
Mn, Na, inorganics, and VOCs
TAN-623B, effluent from STP! Priority pollutant metals + Ba, Ca, Co, Fe, K, Mg, Quarterly
Mn, Na, inorganics, and VOCs
Radiological parameters Monthly
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Table 5-3. (continued).

Location Parameters? Frequency
LOFT-01A, discharge from Priority pollutant metals + Ba, Ca, Co, Fe, K, Mg, Quarterly
LOFT sump! Mn, Na, inorganics, VOCs, and radiological

parameters
TAN-655, effluent to TSF pond®  Priority pollutant metals + Ba, Ca, Co, Fe, K, Mg, Quarterly
Mn, Na, inorganics, and VOCs,
WLAP and radiological parameters Monthly
WRRTF-1, Sewage Lagoon Priority pollutant metals + Ba, Ca, Co, Fe, K, Mg, Quarterly
sump’ Mn, Na, inorganics, and VOCs
WRRTF-2, process pond sump Priority pollutant metals + Ba, Ca, Co, Fe, K, Mg, Quarterly
pit! Mn, Na, inorganics, and VOCs
IFF-603A, IRC west access port? RCRA metals + Cu, Ni, Zn, CN, VOCs, and Monthly

IFF-603B, IRC east access port?

IFF-616, WCB effluent®

RWMC, Sewage Lagooni

radiological parameters

RCRA metals + Cu, Ni, Zn, CN, phenolics, TOG,
TPH, and VOCs

RCRA metals + Cu, Ni, Zn, CN, and VOCs

RCRA metals + Cu, Ni, Zn, CN, phenolics, TOG,
TPH, and VOCs

Priority pollutant metals + Ba, Ca, Co, Fe, K, Mg,
Mn, Na, inorganics, VOCs, and radiological
parameters

a.  All locations are sampled for field parameters including pH, specific conductance, and temperature.

b. These samples were collected as 24-hour composites.

Semi-annually

Monthly
Semi-annually

Quarterly

¢.  Priority pollutant metals include antimony, arsenic, beryllium, cadmium, chromium, copper, lead, mercury, nickel, selenium, sil-

ver, thallium, zinc.

d. EPA Method 624 Target List.

e.  Wastewater Land Application Permit parameters are specified in the individual permits.

f.  Radiological parameters include gross alpha, gross beta, tritium, Sr-89, Sr-90, and gamma spectrometry.

g. RCRA metals include arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver.

h.  Inorganics include one or more of the following parameters: BOD, chemical oxygen demand (COD), TOC, TOG, TSS, E, NHy.y;,
TKN, CI, NO3 +NO,-N, TDS, SOy4, P, CN, MBAS, and sulfide.

i.  These samples were collected as grab samples.
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exceeds the Level 2 control limit, 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 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 identified. When the change is
substantiated and environmental or regulatory issues are identified, appropriate follow-up action is taken.
Table 5-4 summarizes the monitoring results that exceeded the Level 2 control limits in 1996.

Measurement results were compared to the regulatory limits. Regulatory limits include Resource
Conservation and Recovery Act (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. All results were
below RCRA characteristic hazardous waste limits and City of Idaho Falls limits. With the exception of a
single Total Suspended Solids (TSS) sample at TAN-655, which exceeded a WLAP limit, all results were
within regulatory limits.

Because numeric regulatory limits for radionuclides have not been defined, radiological
concentrations were compared to DCGs in DOE Order 5400.5 and to drinking water MCLs when
available. These levels were used for comparison purposes only. All radiological results were below
DCGs and with few exceptions, below MCLs.

Minimum, maximum, and mean concentrations for 1996 data were calculated. Historical and 1996
summary statistical data for permitted effluent streams and streams for which permit applications have
been submitted are presented in Appendix F.

5.2.2.1 Central Facilities Area. The primary effluent discharge to the environment monitored at CFA
was from the STP. The CFA STP receives wastewater from sanitary sewer drains throughout CFA. A new
STP was put into operation and replaced the old system in February 1995. The STP consists of a 1-acre
partial-mix, aerated lagoon, a 3.6 ha (9-acre) facultative 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 limits wastewater
application to 63.5 ha-cm/ha/year (25 acre-in./acre/year) from March 15 through November 15 with
leaching losses not to exceed 7.6 cm/yr (3 in./yr). Irrigation began in June 1996 and continued through
September. Application of wastewater to a native range habitat is a unique practice, and this technology
will be evaluated in the future to determine the benefits and feasibility.

The primary permit condition requires the wastewater to be applied in such a manner as to minimize
wastewater leaching through the soil and to maximize plant uptake. This is achieved through managing
the discharge rate and periods when the wastewater is applied. Leaching of wastewater was managed in
accordance with permit requirements by using hydraulic loading measurements, water balance
calculations, and soil sampling.

The permit specifies effluent monitoring locations, frequencies, and parameters. The two locations
monitored for compliance with the permit include the influent to the STP collected at the Lift Station
(CFA-LS1) and the final effluent to the pivot monitored at the pump pit (CFA-STF). No parameter
concentration limits are specified in the permit.
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Table 5-4. 1996 effluent data exceeding Level 2 control limits.

Sample Concentration Level 2 Control
Stream Parameter Date (mg/L) Limit
CFA-603 Biological Oxygen Demand 01/03/96 41.0 19.3
Biological Oxygen Demand 07/25/96 99.0 19.3
pH 07/25/96 6.62 6.68-8.51
TSS 01/03/96 50.2. 42.4
TSS 07/25/96 100 42.4
CFA-608 Nitrogen, as Ammonia 04/23/96 5.50 2.77
Phenols 07/25/96 0.226 0.224
Sulfide, Total 07/25/96 19.7 6.70
TSS 07/25/96 1010 795.33
Mercury 01/03/96 0.002 0.0008
CFA-625 Biological Oxygen Demand 06/19/96 36.0 13.7
TOC 06/19/96 65.0 15.1
Copper 06/19/96 0.125 0.121
Iron 06/19/96 0.283 0.274
Potassium 06/19/96 19.2 7.54
Sodium 06/19/96 49.3 32.6
CFA-688 Cyanide 09/05/96 0.016 0.015
TSS 03/19/96 1140.0 60.04
TSS 06/19/96 550.0 60.04
TSS 09/05/96 423.0 60.04
TSS 12/10/96 687.0 60.04
Barium 03/19/96 1.09 0.334
Barium 06/19/96 0.351 0.334
Barium 12/10/96 0.968 0.334
Chromium 03/19/96 0.056 0.030
Chromium 09/05/96 0.076 0.030
Chromium 12/10/96 0.044 0.030
Copper 03/19/96 0.171 0.084
Copper 06/19/96 0.138 0.084
Copper 09/05/96 0.179 0.084
Copper 12/10/96 0.317 0.084
Lead 03/19/96 0.055 0.036
Lead 09/05/96 0.214 0.036
Mercury 03/19/96 0.002 0.0005



Table 5-4. (continued).

Sample Concentration Level 2 Control
Stream Parameter Date (mg/L) Limit
CFA-688 Nickel 09/05/96 0.062 0.062
(continued) 7 03/19/96 0.898 0.066
Zinc 06/19/96 1.05 0.066
Zinc 09/05/96 0.493 0.066
Zinc 12/10/96 0.580 0.066
CFA-690 Chromium 12/10/96 0.038 0.025
Iron 12/10/96 0.664 0.291
CFA-LS1 Biological Oxygen Demand 03/21/96 119.0 78.0
pH 07/25/96 6.99 7.06-8.28
pH 08/06/96 6.39 7.06-8.28
TSS 03/21/96 2910.0 127.95
TSS 07/25/96 206.0 127.95
IFF-603A Lead 01/16/96 0.055 0.031
IFF-603B Zinc 04/03/96 0.112 0.071
TAN-607 Total Phosphorus 11/20/96 2.0 0.93
TAN-623A Surfactants 01/24/96 0.20 0.11
Chromium 01/24/96 0.018 0.014
Iron 04/11/96 3.33 0.865
Iron 07/10/96 1.26 0.865
Manganese 04/11/96 0.140 0.40
Sodium 04/11/96 107.0 58.3
TAN-623B Chloride 04/11/96 127.0 104
Sodium 04/11/96 65.9 64.0
TAN-655 Chloride 12/12/96 457.0 185.30
Sulfate 06/26/96 81.80 57.30
Sulfate 12/12/96 339.0 57.30
TSS 04/11/96 91.40 47.95
TSS 07/10/96 345.0 47.95
TSS 12/12/96 56.0 47.95
Total Phosphorus 07/10/96 6.30 3.58
Iron 07/10/96 1.43 1.22
Sodium 12/12/96 168.0 104.4
WRRTF1 Arsenic 12/12/96 0.039 0.016
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Table 5-4. (continued).

Sample Concentration Level 2 Control

Stream Parameter Date (mg/L) Limit
WRRTF2 Biological Oxygen Demand 03/12/96 6.0 4.41
Fluoride 03/12/96 1.50 0.41

TOC ‘ 03/12/96 13.50 10.88

TSS 03/12/96 24200.0 1769

Arsenic 03/12/96 0.032 0.020

Barium 03/12/96 1.83 0.584

Cadmium 03/12/96 0.009 0.006

Calcium 03/12/96 806.0 115.1

Chromium 03/12/96 0.274 0.067

Cobalt 03/12/96 0.223 0.050

Copper 03/12/96 4.90 0.533

Iron 03/12/96 247.0 70.5

Lead 03/12/96 0.583 0.223

Magnesium 03/12/96 141.0 68.0

Manganese 03/12/96 2.55 0.850

Nickel 03/12/96 0.318 0.087

Potassium 03/12/96 14.5 11.5

TRA-708 Chromium 09/30/96 0.214 0.154
TRA-764 pH 11/12/96 6.73 6.97-8.66
TRA-LS1 pH 07/30/96 7.23 7.30-9.01
Chemical Oxygen Demand 09/30/96 634.0 498.08

Total Organic Carbon 09/30/96 114.0 110.70

Zinc 03/12/96 6.08 0.737

The sanitary sewage drains throughout CFA effect the chemical characteristics of the overall CFA
effluent. A number of unique discharge sources exist, including chemical laboratories, the craft shops, the
cafeteria, the warehouse, vehicles services, and the dispensary:

e  Access port southeast of building CFA-690, RESL—This effluent originates from the drain
discharge from all laboratories in the RESL.

e Lift Station (CFA-LS1), influent to STP—This effluent receives untreated wastewater from all
sanitary sewer drains throughout CFA.

e Pump pit to pivot (CFA-STF) final effluent from STP—This effluent is treated wastewater from
the CFA STP lagoons prior to land application.

With the exception of TSS, yearly average concentrations for parameters measured in the influent to
the CFA STP (CFA-LS1) were below levels typically classified as “weak” municipal wastewater
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[biological oxygen demand (BOD) < 110, TSS < 100, total N < 20 mg/L].45 This is consistent with the
significant portion of wastewater that is derived from noncontact cooling water from air conditioners and
heating systems at CFA.

In addition to the STP monitoring, six locations upstream of the STP were monitored for
nonradiological parameters, totaling nine CFA effluent monitoring locations (Table 5-3 and Figure A-4):

e Access port south of CFA-603, Medical Services—The x-ray photo processor of medical
services contributes to this effluent.

e Access port upstream from the junction of the sanitary sewage system to CFA-608, oil and water
separator—The oil and water separator collects waste products used in the helicopter
maintenance area.

e Access port in parking lot east of CFA-612, Industrial Hygiene Laboratory—This effluent
originates from discharges from the laboratory.

e Access port in parking lot on north side of CFA-625, Environmental Chemistry
Laboratory—This effluent originates from analytical laboratory operations.

e Access port to CFA-696, Transportation Complex oil and water separator—The oil and water
separator collects waste oil and water associated with the floor drains and vehicle maintenance
areas in the new transportation complex.

¢ Access port to sanitary sewage from CFA-688—This effluent results from sanitary waste drains
in CFA-688, including the Prototype Engineering Laboratory and High Bay.

Treatment in the CFA-STP lagoons was sufficient to produce good quality effluent for land
application. This is indicated by the significant reduction in the average concentrations of Total N, BOD,
chemical oxygen demand (COD), and TSS between influent (CFA-LS1) and effluent concentrations
(CFA-STF).

Volatile organics detected in CFA effluents included trace amounts of 1,4-dichlorobenzene detected at
several locations. 1,4-dichlorobenzene is an ingredient in toilet bowl deodorants, garbage deodorants, and
moth flakes; therefore, it often occurs in sewage effluent. Toluene and xylene were detected at the
Transportation Complex oil and water separator at concentrations of 0.015 and 0.025 mg/L, respectively.
Toluene and xylene are components of fuels, and trace amounts of these compounds would be expected to
be present in the oil and water separator discharge. Detections of these volatile organics at such low
concentrations do not represent an environmental concern because they are well below regulatory limits
and can be biologically treated in the STP.

Excursions beyond the Level 2 control limit were measured for several streams and parameters at
CFA and are listed in Table 5-4. These excursions indicated a deviation from normal operating conditions,
but were not above regulatory limits. Effluent from CFA-688 had the most excursions and consistently
exceeded Level 2 control limits for TSS, copper, and zinc. Other heavy metals such as barium, chromium
and lead at CFA-688 were detected above control limits indicating deviations from normal operating
conditions. A possible source was identified from metal-working operations in the Prototype Engineering
Laboratory and High Bay where brass and other metal filings may be discharging to drains. Management
was informed and corrective actions are being evaluated.

Effluents monitored monthly for radiological parameters at CFA included the effluent from the new
Lift Station (CFA-LS1) and final effluent (CFA-STF). Tritium concentrations in CFA effluents are the
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result of groundwater tritium contamination, which has affected the CFA water systems. Effluent tritium
concentrations approximately equaled the tritium concentrations observed from the CFA drinking water
wells. Other potential contributions of detectable levels of radionuclides included discharges from RESL
and potentially contaminated sewer lines. Ce-141, S1-90, and Cs-137 were detected at levels slightly
above detection limits at CFA-LS1. All levels of radioactivity measured in CFA sewage effluent during
1996 were below the DCG and drinking water standards or below detectable levels.

5.2.2.2 Idaho Chemical Processing Plant. The primary discharges to the environment at ICPP
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. WLAP monitoring of the STP
was conducted as part of the Liquid Effluent Monitoring Program beginning in October 1995. Prior to this
date, STP monitoring was conducted by ICPP Operations. The ICPP generates 5.7 to 9.5 ML/day (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 1996, and data are not included in this report. Service waste
sampling 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 ICPP data are reported in the Annual Wastewater
Land Application Site Performance Reports for the Idaho National Engineering and Environmental
Laboratory,*2 and in the ICPP Environmental Monitoring Report.46

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 stabilization lagoons, four rapid infiltration
trenches, and six weir boxes (control stations) that move the sewage through the desired lagoons and
trenches. From April 16 through April 23, 1996, treatment cell no. 2, one of the aeration lagoons, was
bypassed so that a tear in the liner could be repaired. Although the location of the tear was above the
water line, the water level had to be lowered to make the repair. The repair was successfully completed on
April 23, 1996. In order to prevent potential tears in the liner due to wildlife entering the pond, it has been
proposed to fence the pond area with chain-link fencing.

Automatic, flow-proportional composite samplers are located inside a heated structure at control
stations CPP-769 and CPP-773 (Figure A-7). The CPP-769 sampler collects samples from the influent to
the STP, and the sampler at CPP-773 collects effluent from the STP prior to the infiltration trenches. The
WLAP for the STP sets the following limits for effluent prior to the infiltration trenches (CPP-773):

e TSS of 100 mg/L averaged monthly

¢ Total Nitrogen (NO3-N + NO2-N + TKN) of 20 mg/L averaged monthly (with interim limits of
less than 40 mg/L averaged monthly and yearly average of less than 26 mg/L)

¢ Flow to rapid infiltration trenches of 30 million gallons annually.

For 1996, the STP effluent did not exceed the 20 mg/L total nitrogen limit, the 100 mg/L TSS, or the
flow limit set forth in the permit. Monthly average concentrations ranged from 6.94 to 19.57 mg/L total
nitrogen. The total nitrogen levels in effluent to the rapid infiltration trenches will continue to be
evaluated since, in the past, a few of the total nitrogen levels exceeded the 30 day average limit
(20 mg/L). 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.
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Overall, treatment in the ICPP STP lagoons was sufficient to produce good quality effluent for land
application to the rapid infiltration trenches. This is evidenced by the significant reduction in average
concentrations of Total N, TSS, and BOD as determined from the differences between influent and
effluent concentrations.

Level 2 statistical control limits were not calculated for these streams due to lack of available
historical data. Radiological monitoring of the ICPP STP was conducted by ICPP Operations, and
therefore, the data are not included in this report.

5.2.2.3 Idaho Falls Facilities. Sixteen Waste Acceptance Form Permits 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.

In 1996, Waste Acceptance Forms were modified to reflect the addition of three new buildings at the
IRC complex and to cancel permits for two facilities that were no longer used or operated by LMITCO. In
addition, approval was obtained for several non-routine releases to the City sewer system. All facilities
were operated in accordance the City Sewer Ordinance, and no parameters exceeded discharge limits. An
inspection by the City of Idaho Falls Pretreatment Coordinator revealed no deficiencies.

Industrial Wastewater Acceptance Forms for the IRC and the WCB specify semi-annual monitoring
requirements to demonstrate compliance with City sewer limits. In addition, monthly self-monitoring was
conducted as a pollution prevention practice and reported to the city. Table C-5 lists the 1996
concentration limits for discharges to the City of Idaho Falls sewer system.

Three major effluent streams in Idaho Falls were sampled in 1996 (see Figure A-8):

e Access port to laboratory and mechanical room effluent on west side of IRC [Idaho Falls
Facility (IFF)-603A, monthly self-monitoring point]

e Access port to IRC Complex effluent on North Boulevard across from IRC driveway
(IFF-603B, semi-annual City of Idaho Falls compliance point)

e Access port to WCB total building effluent on Science Center Drive (IFF-616C, monthly
self-monitoring and semi-annual City of Idaho Falls compliance point).

No contaminants in IRC or WCB effluent discharges were detected above the City of Idaho Falls
limits during 1996. Excursions beyond the Level 2 control limits are listed in Table 5-4; however, none of
these excursions were at levels of concern because they were well below City Sewer Limits and were
one-time occurrences.

5.2.2.3.1 INEEL Research Center Effluent—IRC effluent, which is monitored adjacent to the
IRC building (IFF-603A), is generated by drain discharges from all laboratories and discharge from the
mechanical room. The IRC Complex effluent monitored at North Boulevard (IFF-603B) includes these
discharges, as well as sewage and related wastewater from the IRC and wastewater from the Research
Office Building.

Methylene chloride and trichlorofluoromethane were the only volatile organic contaminants detected
in IRC effluent during 1996. They were detected at IFF-603A at concentrations of 0.007 and 0.005 mg/L,
respectively, during self-monitoring in February. Although methylene chloride was not detected in the
laboratory method blank, its presence at such low concentrations was likely the result of contamination
during sample handling or analysis. Trichlorofloromethane is not included in the Idaho Falls Sewer Code
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limits. It was banned for use as an aerosol propellant; however, it is still used as a refrigerant, a fire
extinguishing medium, a foaming agent, and a solvent and degreaser.

Gross alpha and gross beta were detected at IFF-603A at levels well below drinking water standards.
No man-made, gamma-emitting radionuclides were detected.

5.2.2.3.2 Willow Creek Building Effluent—WCB effluent is generated by the wastewater from
WCB. Contributing sources include the discharge from the photography laboratory, print shop sinks and
drains, and the x-ray photo processor in Medical.

Silver concentrations, which had been detected above the City Sewer Code limits in a 1995 sample,
averaged 0.024 mg/L during 1996. The maximum silver concentration measured at IFF-616 in 1996 was
0.055 mg/L, which was well below the City Sewer limit of 0.45 mg/L.

Methylene chloride was detected at a concentration of 0.005 mg/L during self-monitoring in
February. Although methylene chloride was not detected in the laboratory method blank, it was detected
at an estimated concentration of 0.002 mg/L in the trip blank. This suggests possible methylene chloride
contamination during sample handling or shipping.

1,4-dichlorobenzene was detected at concentrations of 0.036 and 0.019 mg/L in January and
February, respectively. It is not included in the City Sewer Code limits and was detected at levels well
below the RCRA Hazardous Waste limit of 7.5 mg/L. 1,4-dichlorobenzene is an ingredient in toilet bowl
deodorants, garbage can deodorants, and moth flakes; therefore, it often occurs in sewage effluent.
However, none of these sources could be identified at WCB. Toilet bowl deodorants were identified at the
University Place indicating the possibility of commingling of the WCB and University Place effluents
during these sampling events. Normally, the automatic sampler is inserted in the sewer line in a manner to
obtain WCB effluents only.

5.2.2.4 Radioactive Waste Management Complex. Samples were routinely collected from the
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 nonradiological analytes detected in water samples from the RWMC lagoons are typical of those
that occur in sanitary sewage. No unusual compounds or elements were detected, and no volatile organics
were detected. Level 2 control limits were not calculated for this stream due to lack of historical data.

The concentrations of all radiological analytes detected in water samples collected from the RWMC
sewage lagoons were below drinking water standards and DCGs. Sr-89, U-234, -235, and -238, Cm-244,
and Th-230 were detected at levels slightly above the detection limit.

5.2.2.5 Test Area North. The primary discharges to the environment monitored at TAN included the
final effluent to the TAN/TSF Disposal Pond (TAN-655) and the effluent to the STP Sewage Lagoon and
Process Pond (WRRTF-1 and WRRTF-2). Several other discharges monitored upstream from the primary
discharges are included in the following list. These seven effluent monitoring locations were sampled:

e Access port access to TAN-607, process wastewater—This wastewater originates from
nonsanitary, nonradioactive drains throughout TSF.

e Access to influent on the east side of TAN-623A, influent to STP—This effluent originates from
untreated discharges from the TSF Sanitary System.
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®  Access to effluent on north side of TAN-623B, effluent from STP—This effluent originates
from the final stage of the TSF Imhoff sewage treatment process.

¢ Final sump at TAN-655, effluent from sump to the TSF Disposal Pond—This effluent is a
combination of untreated process water (TAN-607) and treated sewage (TAN-623B).

¢ Loss-of-Fluid Test (LOFT) sump monitor station in LOFT-725 (LOFT-IA) to SMC
lagoons—This effluent originated from rain water and snow melt seepage into the LOFT
basement and from back-siphonage from the SMC boiler pond via the sump discharge line.

* Sewage lagoon sump at WRRTF-1, effluent to sewage lagoon—This sewage lagoon receives
treated effluent from the sanitary system at WRRTF.

* Pond pump pit at WRRTF-2, effluent to process pond—This effluent originates from
nonsanitary, nonradioactive sources at WRRTF.

5.2.2.5.1 Effluent to the TAN/TSF Disposal Pond (TAN-655)—The TAN/TSF Disposal Pond
is an unlined percolation pond. The pond receives wastewater discharges from a variety of contributing
sources. The STP effluent (monitored at TAN-623A and TAN-623B) and process wastewater (monitored
from the line at TAN-607) combine in the TAN-655 sump before being discharged to the pond. The
TAN/TSF STP was constructed in 1956. The facility consists of a sewage collection lift station, Imhoff
tank, sludge drying beds, trickle filter and settling tank, contact basin, and infiltration disposal pond. The
TAN/TSF disposal pond was constructed in 1971; prior to that, treated wastewater was disposed via an
injection well. ‘

The TAN/TSF STP receives wastewater from sanitary sewage drains throughout the TSF area.
Process water 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 demineralizer system is expected to contribute mineral salts from makeup water and
excess regenerant chemicals (sodium-hydroxide and sulfuric acid). Data from fiscal year (FY)-1987 to
CY-1996 were generally consistent with these anticipated discharges.

A WLAP was issued for this system in May 1996. The permit specifies effluent monitoring
requirements for the TAN-655 location. The WLAP set the following limits for effluent prior to discharge
to the TSF Pond (TAN-655):

e TSS of 100 mg/L averaged monthly
¢ Total nitrogen (NO3-N + NO»-N +TKN) of 20 mg/L averaged monthly
¢ Flow volume of 34 million gallons annually.

With the exception of a single TSS excursion, the average monthly concentrations for total nitrogen,
TSS, and annual flow volume were below permit limits. The TSS concentration in the July sample was
345 mg/L, which exceeded the permit limit of 100 mg/L. Iron, manganese, and phosphorous
concentrations were also elevated in the July sample relative to other months. It was suspected that a flake
from routine blowdown of air compressors and other equipment caused the high readings. IDEQ was
notified, and sampling frequency for TSS was increased from October through December. No excessive
TSS concentrations were observed for the remainder of the year.
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Level 2 control limits were exceeded for several parameters at TAN-623A, TAN-623B, and TAN-655
during 1996 (Table 5-4). These excursions indicate a deviation from normal operating conditions, and
with the exception of the high TSS sample, did not exceed regulatory limits.

On October 2, the drinking water system was super-chlorinated, which resulted in the STP receiving a
slug-load of chlorine that caused sluffing of biomass from the trickling filter. BOD removal efficiency
samples collected one week later indicated that treatment was not impacted.

Radiological monitoring was conducted monthly at the TAN-655 sump and STP effluent
(TAN-623B). Although there were no processes generating radioactive liquid effluents at TSF, the STP
and TSF Pond could have received low-levels of radionuclides from contaminated piping from past
discharges to the wastewater system. Detectable levels of Cs-137, Sr-90, and Co-60 in effluents
monitored during 1996 were less than 1% of their respective DCGs. Gross alpha and gross beta levels
were below drinking water standards or less than detection limits.

5.2.2.5.2 Effluent to the WRRTF Sewage Lagoon and Process Pond (WRRTF-1 and
WRRTF-2)—The WRRTF Sewage Lagoon receives effluent from sanitary drains from the WRRTF
facility. Sewage passes through a septic tank and sand filter before being discharged to the pond. Due to
limited personnel at WRRTF, this discharge was low-volume and intermittent. Data collected from
FY-1992 to CY-1996 were comparable to data obtained from other STP effluents onsite.

The WRRTF Process Pond receives low-volume, intermittent discharges from secondary cooling
water and boiler blowdown, and rarely receives demineralizer regenerant solutions. Data from FY-1987 to
CY-1996 were generally consistent with these anticipated discharges. Several parameters were detected in
effluent to the process pond (WRRTF-2) above the Level 2 control limits during March 1996 (Table 5-4).
These excursions indicate a deviation from normal operating conditions, but were below regulatory limits.
All sample results for the remainder of the year were within control limits.

5.2.2.6.3 Effluent from LOFT—Seepage of precipitation into the LOFT basement and back
siphonage from the SMC boiler pond accumulate in the LOFT sump. Data from 1996 was consistent with
these discharge sources. RCRA metals were generally non-detectable and concentrations of.
nonradiological parameters were similar to other process effluents onsite.

Gross alpha and beta levels were below drinking water standards, and U-235 was detected at 4% of
the DCG. No other radionuclides were detected.

5.2.2.6 Test Reactor Area. 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 demineralizer waste is discharged to a
percolation pond (Chemical Waste Pond).

The primary effluent discharges to the environment monitored at TRA during 1996 include:
(a) effluent to the Cold Waste Pond (TRA-764), (b) effluent to the Chemical Waste Pond (TRA-708),
(c) effluent to the STP Lagoons (TRA-LS1 and TRA-STF), and (d) effluent to the Warm Waste
Evaporation Pond (TRA-636). A more detailed discussion of these effluents is provided below. These five
effluent monitoring locations were sampled at TRA (Figure A-14):

e Lift station influent to STP Lagoons (TRA-LS1)—This effluent originates from the untreated
discharges to the sanitary system.
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¢ Transfer structure effluent from STP Lagoon No. 1 (TRA STF)—This effluent originates from
sewage treated in lagoon No. 1.

e Sample tap at TRA-708 effluent to Chemical Waste Pond—The water treatment process at the
TRA demineralizer facility produces this effluent.

¢ Retention basin at TRA-636, effluent to Warm Waste Evaporation Pond—Low-level radioactive
waste drains generate this effluent.

e TRA-764, effluent to Cold Waste Pond—This effluent originates from nonradioactive,
nonsanitary drains throughout TRA.

5.2.2.6.1 Effluent to the Cold Waste Pond (TRA-764)—Effluent 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 quality parameters during
normal operation. The largest volume of wastewater received by the Cold Waste Pond is secondary
cooling 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 Pond, which is located
outside the TRA fence. A radiation monitor and alarm on the cooling tower system prevents accidental
discharges of radiologically contaminated cooling water.

Trichlorofluoromethane was detected at estimated concentrations below the practical quantitation
limit in the cold waste effluent during 1996. The presence of it at such low concentrations is not an
environmental concern and is consistent with historical values.

Data collected from FY-1987 through CY-1996 indicated that the cold waste effluent is fairly
homogenous, and met drinking water standards for most parameters monitored. With the exception of a
slightly lower than normal pH reading in November, Cold Waste Pond discharges had no excursions
beyond the Level 2 control limits during 1996.

Radiological monitoring results indicate that no gamma-emitting radionuclides were detected. Sr-90
was slightly above detectable levels in one sample. Levels of radioactivity for all parameters monitored
were below DCGs and drinking water standards or below detection limits.

5.2.2.6.2 Effluent to the Chemical Waste Pond (TRA-708)—The TRA effluent to the
Chemical Waste Pond is generated by water treatment processes at the TRA demineralizer 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 saturated, the resin bed is regenerated by rinsing the resin with an appropriate
chemical solution. Cation-exchange regeneration, which uses sulfuric acid as a regenerant, is carried out
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 being discharged to
the Chemical Waste Pond. The neutralization took place in the brine pit (TRA-731A) until September
1995, when an above-ground tank (TRA-708C) was put into operation for neutralization. During 1996,
the neutralized waste stream was sampled from the sampling point in TRA-708C. The field pH
measurement range for CY-1996 was 8.63 to 9.46.

- Ion-exchange regeneration waste streams typically contained mineral salts removed from the water,
excess regenerant chemicals, and rinse waters from the regeneration process. Specific waste stream
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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 FY-1987 to CY-1996 were consistent with the large quantities of dissolved
salts in demineralizer effluents. The high historical mean conductivity (21,849 uS) and total dissolved
solids (TDS) (21,602 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 (4,143 mg/L) and
sulfate (17,968 mg/L) resulted from the sodium-hydroxide and sulfuric acid used in the regeneration
process. The high levels of TDS have potential to degrade groundwater and represent an environmental
concern. Alternative processes are being evaluated.

Chromium was detected above the Level 2 control limits in one sample. This excursion indicates a
deviation from normal operating conditions, but is not at a level of environmental concern because it was
only 0.2 mg/L, which is well below the RCRA hazardous waste limit for chromium (5.0 mg/L).

Radiological monitoring was conducted monthly at TRA-708. No man-made, gamma-emitting
radionuclides were detected. Gross alpha was detected at levels above the drinking water MCL during
two sampling events. These levels [44.0 £ 36.0 and 33.0 + 17.0 pCi/L (estimated)] were consistent with
the historical average concentrations. All other radiological parameters were non-detectable or below
drinking water standards.

5.2.2.6.3 Effluent from the Sewage Treatment Plant (TRA-LS1 and TRA-STF)—The TRA
STP lagoons receive discharged wastewater from sanitary sewage drains throughout TRA. The old plant
was replaced by two lined treatment lagoons in December 1995. Beginning in 1996, influent to the
lagoons was sampled from the new Lift Station (TRA-LS1).

During 1996, it was determined that the liner in lagoon No. 2 was leaking. Beginning 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.

Excursions beyond Level 2 control limits were detected at TRA-LS1 for pH, total organic carbon,
zinc, and COD; however, these parameters have no regulatory criteria (with the exception of pH, which
was well within the hazardous waste limits) and were one-time occurrences. 1,4-dichlorobenzene was
detected in the influent at concentrations ranging from 0.016 to 0.058 mg/L, which were well below the
RCRA hazardous waste limit of 7.5 mg/L. This compound is an ingredient in toilet bowl deodorants,
garbage deodorants, and moth flakes; therefore, it often occurs in sewage effluent.

Results of radiological monitoring indicate that no man-made, gamma-emitting radionuclides were
detected. All other radiological parameters monitored were non-detectable or below drinking water
standards.

5.2.2.6.4 Effluent to the Warm Waste Evaporation Pond (TRA-636)—The TRA effluent to
the Warm Waste Evaporation Pond is generated by low-level radioactive waste drains at TRA. These
drains are located throughout TRA in laboratories and craft shops and within the reactor facilities. The
effluent streams collect at the retention basin inlet (TRA-636) and are routed to the Warm Waste
Evaporation Pond located outside the TRA fence. The Warm Waste Pond is double-lined with a leak
detection system. No parameters were detected above the Level 2 control limits during 1996.
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Radiological monitoring of the Warm Waste Pond effluent was performed routinely by TRA
Operations; therefore, data are not included in this report, but are included in the Radioactive Waste
Management Information System.

5.2.3 Special Studies

Sampling was conducted on a frequent basis at the WCB photography laboratory and medical silver
recovery systems during 1996. Results were used by facility personnel to evaluate and track the efficiency
of these systems. Results indicated that changes in system configuration and canister change-out
frequency optimized silver recovery for discharges to the City of Idaho Falls sewer system.

5.2.4 Quality Assurance/Quality Control

Methylene chloride trip blank contamination was observed in 1996. Methylene chloride is a common
laboratory contaminant and is often present in trip blanks and laboratory method blanks.

Field replicates, or duplicate samples (splits), are collected once per year per sampling location. The
goal is to achieve less than or equal to 35% relative percent difference between any pair of duplicate
samples. About 99% of the effluent VOA duplicates achieved this goal; approximately 87.4% of
duplicates analyzed for metals achieved this goal; about 83% of duplicates analyzed for inorganics
achieved this goal. It should be noted that the majority of effluent samples collected are either
non-detected for the various analytes, or contain analytes at concentrations less than five times the method
detection limits. When analyte concentrations are less than five times the method detection limit,
quantification of the analyte becomes less certain, which has a negative effect on any statistical analyses
that are performed on the data set.

Blind standards (QA/QC field blinds) are submitted approximately quarterly. Blind standard sample
solutions are purchased from a supplier of laboratory QC standards. The samples are prepared in the
Industrial Hygiene laboratory at CFA-612 using standard sample bottles. 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. First and second quarter blind standard results were within certified value
ranges, except for BOD and TSS in the second quarter, which were biased low. Third and fourth quarter
blind standard results exhibited low bias (60-70% of the known) for analyses of VOAs. Third quarter
metals results were within performance acceptance limits, except for silver, which was biased low. All of
the fourth quarter metals results were biased low, and total cyanide results for the third and fourth quarters
were biased low.

Low bias in results of analyses performed on blind standard samples may indicate that the results of
effluent samples collected in the same time period may also be biased low. For the 1996 effluent samples,
the majority of the analytical results for BOD, TSS, VOAs, metals, and cyanide were several times lower
than any specified limits and within historical ranges. For example, analytical results could have been
several times higher than reported (with the exception of the TSS sample discussed in Section 5.2.2.5.1)
and still be less than the discharge limits.

The Sample Management Office reviewed all blind standards data, but could find no specific
problems. The raw data submitted showed no irregularities. The Sample Management Office has made
some recommendations for possible improvements in the preparation of field blind standards. These
recommendations are being implemented. More blind standard samples are being sent to the laboratory,
and further evaluation is being conducted.

For effluent radiological analyses, inter-laboratory comparison samples (blind standards) are sent to
participating laboratories (including Paragon Analytics) by the EPA-Las Vegas Performance Evaluation
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Program, Department of Energy Mixed Analyte Performance Evaluation Program, and the Department of
Energy Environmental Measurements Laboratory Quality Assessment Program. The INEEL
Environmental Monitoring Drinking Water Program also sent blind standard 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 Creek, spreading areas, playas, and tributaries, which comprise the Big Lost River System
(Figure 5-5). Groundwater could be influenced by storm water through deep injection wells located at
CFA, PBF, and TAN.

On September 9, 1992, the EPA issued the NPDES General Permit for Storm Water Discharges from
Construction Sites*" with an effective date of October 1, 1992. To meet the requirements of the permit,
DOE-ID prepared the INEEL Storm Water Pollution Prevention Plan for Construction Activities.*® The
plan provides 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 Activity? with an effective date of October 1, 1992. To meet the requirements
of the permit, DOE-ID prepared the INEEL Storm Water Pollution Prevention Plan for Industrial
Activities.*? The Storm Water Pollution Prevention Plan for Industrial Activities 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 minimize storm water
pollution are evaluated annually, and the plan is revised accordingly.

5.3.1 Program Design Basis

The Storm Water Monitoring Program meets the NPDES General Permit? requirements by
conducting required monitoring applicable to INEEL industrial facilities. In addition, the program
monitors storm water runoff to deep injection wells because the state of Idaho stipulated a special
condition in the NPDES General Permit concerning the protection of groundwater.

Storm water monitoring involves collecting and analyzing 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 from industrial air emissions, contaminated soil,
pesticide and fertilizer 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 specific facility operations. Sampling of snow melt and rain
runoff began in 1993 at various facilities at the INEEL. Permit-required data are submitted to the EPA in
the Annual Discharge Monitoring Report.5% Additionally, all data are reported in the annual updates to the
Storm Water Pollution Prevention Plan for Industrial Activities.
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A total of 21 sites (Table 5-5) at nine INEEL areas (Appendix A) are designated as storm water
monitoring locations based upon drainage patterns and proximity to potential sources of pollutants. Four
facilities meet the conditions for semi-annual monitoring required by the NPDES General Permit 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 monitored. Monitoring of storm water
runoff not specifically required by the permit is also conducted to evaluate the effectiveness of storm
water pollution prevention practices.

During 1996, the Storm Water Monitoring Program collected samples at the deep injection well
basins, whether water was discharged down the injection well or not, to provide an indication if storm
water could pose a threat to the aquifer. The USGS was responsible for collecting samples from water
discharging down the deep injection wells for demonstration of compliance with the State of Idaho
Injection Well Regulations®! 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
three times a year: a snow melt event, a spring rain, and a fall rain. Samples were either grab samples or
composite samples. Permit-required grab samples were collected within the first 30 minutes of discharge,
if possible, or within the first 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 sampled and the end of the previous storm. The Permit requires these
measurements, as well as total discharge volume, for storms resulting in a discharge to the Big Lost River
System.

5.3.2 Data Summary and Assessment by Facility

During 1996, a total of 34 sampling events took place. A sampling event is defined as samples being
obtained from one of the 21 monitoring locations for a single storm. Sixteen of the 21 sites were sampled
for snow melt, and 11 of the 21 sites were sampled during at least one rainfall event. A total of 17 sites
had at least one sample collected. Table 5-6 shows sampling dates and locations for the storm water
events in 1996.

No flow was observed during 1996 at the following monitoring points; therefore, no samples were
collected:

¢ CFA Landfill #3 Extension (CFA-MP-2)
e TRA North Perimeter (TRA-MP-1)

o TRA Northeast Corner (TRA-MP-2)

¢ TAN Drainage Disposal 2 (TSF-MP-2).

Additionally, no storm water flowed into any of the deep injection wells during 1996.
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Table 5-5. 1996 storm water monitoring locations and frequencies.

Number of
Sampling Events
Site ID Site Description Parameters? in 1996
ANL-MP-1 Confluence of ditches north ~ Metals®, inorganics®, and radiological 3
of ANL-757 parametersd
ANL-MP-2 Ditch northeast of building Inorganics and radiological parameters 3
T-12 culvert
CFA-MP-1 Culvert at Lansing Avenue Inorganics and radiological parameters 3
and Antenna Farm Road
CFA-MP-2¢ - CFA landfill #3 near Metals + total and dissolved Mg, organics + 0
entrance CN, NH4-N, and radiological parameters
CFA-MP-3 CFA Disposal Well near Metals + Sb, T1, Mn, Fe, Be, Al, Na, 1
junction of Lincoln and inorganics + CN, surfactants, Cl, F, and
Wyoming radiological parameters + Ra-226/228,
tritium, Sr-90, and drinking water organicsf
CTF-MP-1 Ditch south of TAN-631 Metals, inorganics, and radiological 2
parameters
CPP-MP-1¢ East Perimeter Road at Metals, inorganics + NO3-N, NH4-N, 2
culvert to retention basin radiological parameters, and VOCs8
CPP-MP-2¢ South side of coal pile at Metals, inorganics + NOs3-N, NH4-N, 3
discharge to ditch radiological parameters, and VOCs
PBF-MP-1 Culvert under Navajo Road ~ Metals, inorganics, and radiological 1
south of PBF-614 parameters
PBF-MP-2 SPERT Disposal 1 Metals + Sb, T1, Mn, Fe, Be, Al, Na, 1
inorganics + CN, Cl, F, surfactants,
radiological parameters + Ra-226/228, Sr-90,
H-3, and drinking water organics
PBF-MP-3 SPERT Disposal 2 Metals + Sb, Tl, Mn, Fe, Be, Al, Na, 1
inorganics + CN, Cl, F, surfactants,
radiological parameters + Ra-226/228, Sr-90,
H-3, and drinking water organics
PBF-MP-4 SPERT Disposal 3 Metals + Sb, T1, Mn, Fe, Be, Al, Na, 1
inorganics + CN, Cl, F, surfactants,
radiological parameters + Ra-226/228, Sr-90,
H-3, and drinking water organics
RWMC-MP-1 Culvert #16 under Adams Metals + total and dissolved Mg, inorganics 3
Boulevard + NH4-N, and radiological parameters + H-3
RWMC-MP-2¢ Outflow from the SDA at Metals + Sb, Cr, T}, V, inorganics + NH4-N, 2
the sump by culvert C-12 radiological parameters + H-3, Sr-90,
Am-241, Pu-238/239, and VOCs
RWMC-MP-3 Culvert #23 northeast of Metals + total and dissolved Mg, inorganics 3
WMF-635 + NH4-N, and radiological parameters + H-3
SMC-MP-1 West-side of SMC on Metals, inorganics + NH»-N, and 2
Taylor Creek Road radiological parameters
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Table 5-5. (continued).

Number of
Sampling Events
Site ID Site Description Parameters? in 1996
TRA-MP-1 Culvert C-11 north of Metals, inorganics, and radiological 0
TRA-602 parameters
TRA-MP-2 Culvert C-10 north of Metals, inorganics, and radiological 0
TRA-601 parameters
TSF-MP-1 TAN drainage disposal 1, Metals + Sb, T1, Mn, Fe, Be, Al, Na, 2

corner of Lincoln and Nile inorganics + CN, Cl, F, surfactants,
radiological parameters + H-3, Sr-90,
Ra-226/228, and drinking water organics

TSF-MP-2 TAN drainage disposal 2, Metals + Sb, T1, Mn, Fe, Be, Al, Na, 0
discharge to basin TAN-782  inorganics + CN, Cl, F, surfactants,
radiological parameters + H-3, Sr-90,
Ra-226/228, and drinking water organics

TSF-MP-3 TAN drainage disposal 3, Metals + Sb, T1, Mn, Fe, Be, Al, Na, 1
basin northwest of TSF inorganics + CN, Cl, F, surfactants,
radiological parameters + H-3, Sr-90,
Ra-226/228, and drinking water organics

a.  Alllocations are sampled for field parameters including pH, electrical conductivity, and temperature.

b.  Metals include As, Ba, Cd, Cr, Pb, Hg, Se,Ag,Cu, Ni, and Zn.

¢.  Inorganics include BOD, COD, TOC, TOG, TSS, TDS, TKN, SO4, P, and TPH.

d.  Radiological parameters include Gross Alpha, Gross Beta, and Gamma Spectroscopy.

e.  These locations have specific permit monitoring requirements.

. Drinking Water Organics include drinking water volatiles and synthetic organic compounds (40 CFR 141.61 ).

g.  Volatile Organic Compounds EPA Method 624 Target List.
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Table 5-6. 1996 storm water sampling events.

Discharge to
Big Lost
Precipitation River Flow Rate
Location Date Event? (cm) System (L/sec)
Compliance Monitoring Points
ICPP-MP-1 03/28/96 RR 1.12 No 0.23
05/16/96 RR 1.88 No 7.08
ICPP-MP-2 02/08/96 ~SM NAD No NF¢
03/28/96 RR 1.12 No 0.99
09/16/96 RR 1.1 No 0.89
RWMC-MP—Z 02/13/96 SM NA Yes NF
04/02/96 RR 1.75 No NF
Surveillance Monitoring Points
ANL-MP-1 02/08/96 SM NA No 3.12
05/16/96 RR 1.93 No 0.85
09/16/96 RR 1.73 No 8.78
ANL-MP-2 02/08/96 SM NA No 3.12
05/16/96 RR 1.93 No 1.98
09/16/96 RR 1.73 No 0.37
CFA-MP-1 02/08/96 SM NA No 19.73
05/16/96 RR 1.96 No NF
09/16/96 RR 1.27 No 0.62
CFA-MP-3 02/13/96 SM NA No NF
CTF-MP-1 02/20/96 SM NA No NF
09/16/96 RR 0.84 No 1.13
PBF-MP-1 02/12/96 SM NA No NF
PBF-MP-2 02/12/96 SM NA No NF
PBF-MP-3 02/12/96 SM NA No NF
PBF-MP-4 02/12/96 SM NA No NF
RWMC-MP-1 02/08/96 SM NA No NF
03/28/96 RR 1.12 No 7.08
09/16/96 RR 0.97 No 2.27
RWMC-MP-3 02/14/96 SM NA No NF
04/02/96 RR 1.75 No 3.40
09/16/96 RR 0.97 No 1.42
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Table 5-6. (continued).

Discharge to

Big Lost
Precipitation River Flow Rate
Location Date Event? (cm) System (L/sec)

Surveillance Monitoring Points (continued)

SMC-MP-1 02/13/96 SM NA No 0.28
09/16/96 RR 0.84 No 0.99

TSF-MP-1 09/17/96 RR 084 No NF
02/13/96 SM NA No NF

TSF-MP-3 02/20/96 SM NA No NF

2.  SM =snow melt, RR = rain runoff.
b.  NA =not applicable.

¢.  NF = no measurable flow at the time of sampling.
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Storm water was discharged to the Big Lost River System from RWMC SDA (RWMC-MP-2) in
February and was sampled in compliance with the NPDES Permit. The discharge was to the man-made
channel that connects to the Big Lost River approximately 3 miles away, and therefore, the channel is
considered part of the Big Lost River System. Water infiltrated within a short distance of the discharge
point. All other samples were collected for surveillance purposes because they are not permit locations or
did not discharge to the Big Lost River System.

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 range 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 MCLs and SMCLs for drinking water. Radiological concentrations were
compared to DCGs found in DOE Order 5400.5 and SDWA levels when available. Storm water data
collected at injection wells were compared to drinking water standards to address the special permit
condition to protect groundwater.

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 1996. No
permit or regulatory limits were exceeded.

Minimum, maximum, and mean concentrations for 1996 sample events were calculated, and snow
melt and rain runoff samples were averaged together to calculate the mean. Historical and 1996 summary
data for permit-required monitoring locations are presented in Appendix G.

High metal concentrations in some samples are suspected to be a result of suspended sediments.
Aluminum, iron, manganese, and other metals are typical rock- and soil-forming elements, and high
concentrations could be expected in runoff waters. Some radiological parameters are also likely caused
from high suspended solids. In the following sections, elevated concentrations of these parameters are
compared to background soil concentrations using TSS levels, where data were available. INEEL
background soil concentrations presented in Rood, Harris, and White>? were used to make this assessment
using the following equation:

Csw = % X TSS Equation (1)
where

Csw =  the estimated concentration in runoff (mg/L) or (pCi/L)

Cpok =  the concentration in background soil (mg/kg) or (pCi/kg)

TSS total suspended solids concentration in runoff (mg/L).

Table 5-7 lists the estimated concentrations calculated from TSS and background soil concentration.
In most cases, the predicted concentrations agree fairly well with the measured concentrations indicating
that natural background concentrations in suspended sediment contributed most, if not all, of the sample
concentration. Suspended solids are considered a pollutant when they significantly exceed natural
concentrations and have a detrimental affect on water quality. TSS is a good indicator of pollutant
removal efficiency and is used to evaluate storm water pollution prevention practices. Although
background soil contributions do not indicate contamination from industrial activities at the INEEL,
instances of high suspended solids may indicate that erosion control was not adequate at some facilities.
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Table 5-7. Storm water/snow melt data comparisons.

Measured Estimated Guideline/ TSS
Sample Concentration Concentration® Limit® Concentration
Monitoring Point Parameter Date (mg/L?) (mg/L) (mg/L? (mg/L?)
ANL-MP-1 Lead 05/16/96 0.024 0.001 0.015 57.3
Lead 09/16/96 0.031 0.0002 0.015 10.4
ANL-MP-2 TDS 02/08/96 673.0 —d 500 —
Lead 05/16/96 0.037 0.010 0.015 562
Lead 09/16/96 0.024 0.0008 0.015 447
CFA-MP-1 pH 09/16/96 8.68 — 6.5-8.5 —
Lead 05/16/96 0.021 0.001 0.015 78.5
Lead 02/08/96 0.022 0.001 0.015 58.0
CFA-MP-3 Gross Alpha  02/13/96 140 + 38 13910209 15.0 8800
Gross Beta 02/13/96 230 £+ 50 223t0334 50 8800
Ra-226/228  02/13/96 22 + 7.36° 2.63f 5 8800
Antimony 02/13/96 0.06 0.042 0.006 8800
Arsenic 02/13/96 0.054 0.051 0.05 8800
Barium 02/13/96 3.2 2.64 2.0 8800
Cadmium 02/13/96 0.013 0.019 0.005 8800
Chromium 02/13/96 0.21 0.29 0.1 8800
Lead 02/13/96 0.48 0.155 0.015 8800
Manganese 02/13/96 3.7 4.35 0.05 8800
CTF-MP-1 pH 09/16/96 8.82 — 6.5-8.5 —
TDS 02/20/96 833 — 500 —
Lead 09/16/96 0.026 0.008 0.015 473
Lead 02/20/96 0.028 0.002 0.015 91.7
ICPP-MP-1-C&§  Lead 05/16/96 0.033 0.004 0.015 221
ICPP-MP-1-Gh  Lead 05/16/96 0.039 0.016 0.015 894
ICPP-MP-2 pH 09/16/96 8.88 — 6.5-8.5 —_
(6-9)
pH 02/08/96 6.48 — 6.5-8.5 —
(6-9)
PBF-MP-2 Manganese 02/12/96 0.089 0.049 0.05 100
PBF-MP-3 Manganese 02/12/96 0.096 0.041 0.05 82
RWMC-MP-1 pH 09/16/96 9.36 — 6.5-8.5 —
TDS 02/08/96 603 — 500 —
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Table 5-7. (continued).

Measured Estimated Guideline/ TSS
Sample Concentration Concentration® Limit¢ Concentration
Monitoring Point Parameter Date (mg/L?) (mg/L) (mg/L?) (mg/L?)
RWMC-MP-2 pH 04/02/96 9.13 — 6.5-8.5 —
pH 02/13/96 8.80 —_ 6.5~8.5 —
TDS 04/02/96 690 — 500 —
Cadmium 04/02/96 0.006 0.010 0.005 4750
Chromium 04/02/96 0.115 0.157 0.1 4750
Lead 04/02/96 0.088 0.084 0.015 4750
Gross Alpha 04/02/96 333+ 73 75.1to 15, 4750
113.1
RWMC-MP-3 pH 09/16/96 8.66 — 6.5-8.5 —
SMC-MP-1 TDS 02/13/96 927 — 500 —
TSF-MP-1 Gross Alpha 02/13/96 32112 22.12t0 15 1400
33.32
Gross Beta 02/13/96 61 £ 14 35.6to 50 1400
53.2
pH 09/17/96 8.95 — 6.5-8.5 —_
Iron 09/17/96 2.2 1.22 0.3 50
Lead 02/13/96 0.054 0.025 0.015 1400
Manganese 02/13/96 0.92 0.692 0.05 1400
TSF-MP-3 Manganese 02/20/96 0.120 0.07 0.05 150
Thallium 02/20/96 0.21 0.00007 0.002 150

a.  Radionuclide values are reported in pCi/L.

b.  Calculated from equation 1, background soil concentrations from Rood, et al., and measured TSS sample concentrations. Gross alpha and beta
background concentrations were obtained from D. A. Anderson, 1993.

¢.  Drinking water MCLs and SMCLs unless otherwise specified.

d. Insufficient number of detectable values.

e.  The uncertainty shown for radium 226/228 is the root sum square of the uncertainties reported for each isotope separately. Activities for these
isotopes were reported separately and added together for comparison to MCLs.

f.  Ra-228 background soil concentration only was used in calculating estimated concentration for Ra-226/228.

g. Composite sample.

h.  Grab sample.

i.  NPDES permit pH limit for coal pile runoff.
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Lead was the most frequently detected contaminant and exceeded the drinking water MCL at 8 of the
17 locations sampled in 1996. Figures 5-6 through 5-9 show lead concentrations for INEEL storm water
runoff samples from 1993 through 1996. However, estimated lead concentrations were generally lower
than actual measured concentrations, indicating that TSS may not have contributed all of the lead present
in these samples. Lead is present Site-wide, suggesting a contribution unrelated to a specific facility, but
from a source such as residue from tail pipe emissions.

From 1978 to 1983, the EPA conducted the Nationwide Urban Runoff Program, and the objective of
the study was to characterize discharges from separate storm sewers that drained residential, commercial,
and light industrial areas. The Nationwide Urban Runoff Program average lead concentration was used to
determine how INEEL storm water compares nationally. Total average lead concentration from the
Nationwide Urban Runoff Program study was 0.238 mg/L compared to the 1993 through 1996 average
for INEEL of 0.022 mg/L. INEEL average lead concentrations in storm water runoff were less than 8% of
the national average.

5.3.2.1 Argonne National Laboratory-West. ANL-W has two monitoring locations (Figure A-2).
The samples showed no results above MCLs or DCGs, except for lead (Figure 5-6) and TDS (Table 5-7).

5.3.2.2 Central Facilities Area. CFA has three monitoring locations (Figure A-4). The samples from
CFA-MP-1 showed no results above MCLs or DCGs, except for lead as depicted in Figure 5-6 and pH,
which slightly exceeded the SMCL. The average lead concentration of the storm water from the culvert at
CFA-MP-1 was 19.17 mg/L and ranged from 14.20 to 22.00 mg/L.

The snow melt sample collected from the CFA Disposal Well basin (CFA-MP-3) in February had
concentrations greater than MCLs for antimony, arsenic, barium, cadmium, chromium, lead, and
manganese. Radionuclide concentrations exceeded the MCLs for gross alpha, gross beta, and Ra-226/228.
These concentrations represent an increase from 1995 levels, which were below MCLs.
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Figure 5-6. Lead concentrations for ANL-W, CFA, and PBF monitoring points (E970042).
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Lead Concentrations for ICPP Monitoring Points
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Figure 5-7. Lead concentrations for ICPP monitoring points (E970041).
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Figure 5-8. Lead concentrations for RWMC monitoring points (E970040).
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Lead Concentrations for TAN Monitoring Points
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Figure 5-9. Lead concentrations for TAN monitoring points (E970039).

The elevated 1996 metal concentrations seem to be the result of natural background concentrations of
suspended sediments in the sample. The radiological parameters could have been associated with
suspended sediment also; however, the Ra-226 background soil level was not available for comparison.
TSS concentrations for 1996 were significantly higher than 1995 levels possibly due to inadvertent
disturbance of the basin bottom sediment during sampling in 1996 and a significant increase in erosion
around culverts discharging to the basin. Stabilization of the soil around the culverts to decrease
suspended solids loading to the basin is scheduled. Groundwater quality was not impacted from this
runoff because no water flowed into the injection well.

5.3.2.3 Idaho Chemical Processing Plant. ICPP has two monitoring locations (Figure A-7); both
of these locations are required by the NPDES General Permit. Two grab samples and one composite
sample were collected from the culvert into the retention basin ICPP-MP-1), and all parameters were
reported below MCLs, except for lead at ICPP-MP-1 (Figure 5-7).

All analytes for the coal pile runoff (ICPP-MP-2) were below MCLs and DCGs and within permit
conditions; pH ranged from 6.5 to 8.9, which was within the range of 6 to 9 as specified in the NPDES
General Permit. Historical and summary data for both locations are presented in Appendix G.

5.3.2.4 Power Burst Facility. There are four monitoring locations at PBF (Figure A-16). Three of the
locations (PBF-MP-2, -3, and -4) are at injection well basins. One snow melt grab sample was collected
from each location during February 1996. The results were below the applicable MCLs and DCGs with
the exception of manganese at the injection well locations. Groundwater quality was not impacted
because no water flowed into any of the injection wells.

5.3.2.5 Radioactive Waste Management Complex. The RWMC has three monitoring locations
(Figure A-12), and the RWMC SDA (RWMC-MP-2) is a permit-required location. Samples from
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RWMC-MP-1 showed that all of the parameters were below MCLs and DCGs, with the exception of TDS
and pH, which slightly exceeded the SMCLs in one sample.

Two grab samples were collected from RWMC SDA (RWMC-MP-2). One sample was collected from
a snow melt event in February, which discharged to the man-made channel that is part of the Big Lost
River System. Therefore, this sample is considered a permit compliance sample which requires that
discharge volume be measured. The water was discharged without recording the flow, but it is estimated
that less than 1,000,000 gallons were discharged. Since then, a process has been implemented to measure
the volume during the discharge to the channel.

The snow melt sample slightly exceeded the SMCL pH range. A storm water sample exceeded the
MCL for cadmium, chromium, and lead and the SMCL for TDS. The gross-alpha concentration of
33.3 pCi/L exceeded the MCL of 15 pCi/L. This sample also contained elevated TSS (4750 mg/L),
which indicates background concentrations in suspended sediments contributed to elevated levels of
metals and gross alpha (Table 5-7). Total and soluble magnesium concentrations in this sample were
relatively high at 42.4 and 17.4 mg/L, respectively. RWMC applied magnesium chloride salts to roads for
dust suppression prior to 1993. Residual salts are the suspected source of the elevated TDS and
magnesium concentrations. Historical and 1996 summary data for the RWMC SDA (RWMC-MP-2) are
presented in Appendix G.

Samples collected from RWMC-MP-3 had no results above MCLs and DCGs, with the exception of
pH in one sample.

5.3.2.6 Test Area North. TAN has five monitoring locations (Figures A-9 and A-13). Parameters in
samples collected from the SMC-MP-1 were below MCLs and DCGs, with the exception of one TDS
sample. TAN Drainage Disposal 2 (TSF-MP-2) was not sampled due to lack of runoff in the basin.

Two samples were collected from CTF-MP-1, and lead, TDS, and pH were reported at concentrations
exceeding drinking water standards. All other parameters were below MCLs and DCGs.

One sample was collected from TAN Drainage Disposal 3 (TSF-MP-3), and manganese and thallium
were detected at concentrations above drinking water standards. Two samples were collected from TAN
Drainage Disposal 1 (TSF-MP-1). A snow melt sample contained lead and manganese above the drinking
water standards, and gross alpha and gross beta were also detected above the MCLs at concentrations of
32 and 61 pCi/L; these can be attributed to suspended solids (Table 5-7).

Aluminum, iron, and pH were reported at levels exceeding the SMCLs in the storm water sample
from this location. In addition, trace levels of the pesticides, 2,4-D (0.0003 mg/L) and dicamba
(0.0001 mg/L) were detected. The 2,4-D concentration was below the MCL of .070 mg/L and dicamba
has no MCL. Currently the approved pesticides used at TAN do not contain these compounds, but in the
past years, soil sterilants were applied that likely did contain 2,4,-D and dicamba. Field and laboratory
notes on the sample indicate that this sample contained green matter, indicating that vegetation containing
trace amounts of the residual pesticide may have entered the sample.

Although drinking water standards were exceeded for several constituents in each of the two injection
well basins, groundwater quality was not impacted because no water flowed into either of the two
injection wells during 1996.

5.3.3 Quality Assurance/Quality Control

The Storm Water Program uses the results of the effluent monitoring QC Program (Section 5.2.9). In
addition, trip blanks are routinely submitted with storm water samples to be analyzed for volatile organic
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analysis. With the exception of methylene chloride, a common laboratory contaminant, no trip blank
contamination was detected in 1996.

Storm water samples collected from the injection well catch basins were analyzed for VOA by EPA
drinking water methods. The INEEL DWP submitted blind standard VOA samples to the same laboratory
used by the Storm Water Program. The laboratory demonstrated acceptable accuracy and precision for
these analyses (Section 5.1.5).
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5.4 Groundwater Monitoring Program

Groundwater monitoring at the INEEL is divided into compliance monitoring and surveillance
monitoring. Compliance monitoring includes all activities conducted specifically to meet Federal or state
of Idaho regulations, with the exception of INEEL Federal Facilities Agreement and Consent
Order-related activities. In 1996, compliance monitoring was conducted by LMITCO Environmental
Monitoring Program to ensure that the INEEL WLAP facilities are in compliance with state of Idaho
permits. Surveillance monitoring was conducted at the ICPP and RWMC to detect unplanned releases
and identify potential environmental problems. The information and data provided in this section
includes the compliance and surveillance groundwater monitoring data collected by LMITCO at ICPP
and TAN and by the USGS at RWMC during 1996.

5.4.1 Program Design Basis

The INEEL Groundwater Monitoring Program was designed using a three-tiered approach
(Figure 5-10). Regional monitoring (offsite wells and most onsite wells located outside of operational
areas) is being conducted by the USGS. The USGS ongoing observational monitoring program continues
to be implemented in accordance with its contractual agreements with DOE; however, selected
monitoring points and analytes were added to provide additional information and to provide some
independent verification of monitoring conducted by the compliance program. Area-specific monitoring
networks were designed to determine the effects of INEEL operations on the SRPA. These networks
include upgradient and downgradient monitoring that were designed to provide a 95% probability of
detecting contaminants from those operational areas that have released or may release contaminants to the
SRPA. Unit/facility-specific monitoring networks were designed to detect unplanned releases, identify
potential environmental problems, and satisfy Federal or state regulations or permits.

The primary driver for the INEEL Groundwater Monitoring Program is DOE Order 5400.1. This
Order requires each DOE facility or operation that has contaminated or potentially could contaminate
groundwater resources to establish a groundwater monitoring program to determine and document the
effects of operations on groundwater quality and quantity, and to demonstrate compliance with DOE
requirements and applicable Federal, state, and local laws and regulations. For 1996, the only regulatory
requirement for compliance groundwater monitoring was state of Idaho WLAPs at the ICPP and TAN, as
required by IDAPA 01.17600.05.41 Surveillance monitoring was conducted at a number of ICPP wells
that were historically monitored for the purpose of RCRA treatment, storage, and disposal facility
monitoring>3 and RCRA Closure monitoring.54 These facilities were closed in accordance with RCRA
requirements, and therefore, the regulatory requirement for conducting groundwater monitoring is no
longer applicable. However, surveillance monitoring was conducted to maintain continuity between past
RCRA sampling and sampling which will probably be required to support future closures of several other
ICPP RCRA facilities (e.g., the ICPP Waste Calcining Facility). Surveillance monitoring is conducted at
RWMC by USGS to provide an overall assessment of the impacts to the environment at this waste
management facility.

Compliance groundwater monitoring was conducted by LMITCO at the ICPP and TAN. Surveillance
groundwater monitoring was conducted by LMITCO at the ICPP and RWMC. The location, frequency,
and requirements for each well being monitored by LMITCO Environmental Monitoring is listed in
Table 5-8.

The USGS routinely samples groundwater from monitoring wells located in and adjacent to the

RWMC. Immediately surrounding the RWMC are USGS Wells 87, 88, 89,90, 117, 119, and 120, which
penetrate the ESRP aquifer approximately 180 m (591 ft) beneath the surface. USGS Well 92, located in
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Figure 5-10. Example of INEEL’s Three-Tier Monitoring Scheme (V970022).
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Table 5-8. 1996 LMITCO groundwater monitoring site schedule.

Well Number Requirement Constituents? Schedule Comments
ICPP GROUNDWATER MONITORING
PW-1, PW-2, PW-4, 5400.1 Surveillance 1,2,8 October/
PW-5 Monitoring April
ICPP-MON-A-022, 5400.1 Surveillance 3,8,9,10 October New Well Baseline
ICPP-MON-A-023 Monitoring Sampling
ICPP-MON-P-024 5400.1 Surveillance 3,6,8,9,10 QOctober/ New Well Baseline
Monitoring/IDAPA April Sampling/ WLAP STP
01.17600.05 Perched Water
Monitoring
USGS-36, USGS-39 5400.1 Surveillance 1,2,8 October/
Monitoring April
USGS-48 5400.1 Surveillance 1,2,7,8 October/
Monitoring/ April
IDAPA 01.17600.05
USGS-52 IDAPA 01.17600.05 6,8 October/
April
USGS-57, USGS-67, 5400.1 Surveillance 1,2,8 October/
USGS-82, USGS-111 Monitoring April
USGS-112 5400.1 Surveillance 1,2,7,8 October/
Monitoring/ April
IDAPA 01.17600.05
USGS-113 IDAPA 01.17600.05 7,8 October/
April
USGS-114, USGS-116 5400.1 Surveillance 1,2,8 October/
Monitoring April
USGS-121 5400.1 Surveillance 1,2,6,7,8 October/
Monitoring/ IDAPA April
01.17600.05
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Table 5-8. (continued).

Well Number Requirement Constituents? Schedule Comments

TAN GROUNDWATER MONITORING 1996

TANT-MON-A-001, IDAPA 01.17600.05 8, 11 October/ Compliance sampling

TAN-10A, TAN-13A January/ was initiated in October
ApriVJuly 1996.

TANT-MON-A-002 IDAPA 01.17600.05 8, 11 October/ Compliance sampling
January/ was initiated in October

April/July 1996.

a. Constituents

Annually—40 265 Parameters establishing groundwater quality: chloride, iron, manganese, phenols, sodium, sulfate [Com-
ment: These parameters are to be used as a basis for comparison in the event a groundwater quality assessment is required
under 265.93(d).]

Semi-annually—40 265 Parameters used as indicators of groundwater contamination: pH, specific conductance, TOC, total
organic halogen.

Baseline RCRA Sampling—40 265 appendix HI—EPA interim primary drinking water standards (maximum levels given in
mg/L): arsenic (0.05 mg/L), barium (1.0 mg/L), cadmium (0.01 mg/L), chromium (0.05 mg/L), fluoride (1.4-2.4 mg/L),
lead (0.05 mg/L), mercury (0.002 mg/L), nitrate (as N) (10 mg/L), selenium (0.01 mg/L), silver (0.05 mg/L), endrin
(0.0002 mg/L), lindane (0.004 mg/L), methoxychlor (0.1 mg/L), toxaphene (0.005 mg/L), 2,4-d (0.1 mg/L), 2,4,5-tp silver
(0.01 mg/L), radium (5 pci/L), gross alpha (15 pci/L), gross beta (4 millirem/yr), coliform bacteria (1/100 mL).

Semi-annually—WLAP: MACs
Semi-annually—WLAP: Secondary Quality Standards less radiological parameters

Semi-annually—WLAP: Total K jeldahl Nitrogen, ammonium-nitrogen (NH4-N), nitrate-nitrogen (NO3-N), nitrate-nitrogen
(NO2-N), BOD, fecal coliform, total coliform, total phosphorous, TDS, chlorides.

Semi-annually—WLAP: Total Kjeldahl Nitrogen, nitrate-nitrogen (NO3-N), nitrite-nitrogen (NO,-N), TDS, chlorides,
sodium, arsenic, cadmium, chromium, mercury, selenium, silver, fluorides, iron, magnesium, copper, aluminum, pH.

All Sampling Events—Water level elevation, pH, specific conductance, temperature, turbidity.

All 5400.1 Sampling Events—DOE 5400.1 General Indicator Parameters—field pH, specific conductance, sodium, cal-
cium, magnesium, potassium, iron, chloride, sulfate, carbonate, bicarbonate, nitrate, arsenic, alkalinity, TDS, turbidity, tem-
perature, water level, TOC, total organic halogen, gross alpha, gross beta, tritium.

DOE 5400.1 ICPP-specific parameter list—barium, cadmium, chromium, fluoride, lead, mercury, selenium, silver, zirco-
nium, coliform bacteria, endrin, lindane, methoxychlor, toxaphene, 2,4 D, 2,4,5-TP silvex, antimony-125, cobalt-60,
cesium-137, iodine-129, Sr-90, tritium.

Quarterly—WLAP: ammonia (as N), arsenic, barium, BOD, chloride, chromium, coliform (fecal/total), fluoride, iron, lead,
manganese, mercury, nitrate, nitrite, selenium, sodium, sulfate, TDS (filtered/unfiltered), Total Kjeldahl Nitrogen, Total
Phosphorous, zinc.
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the west central portion of the SDA, is used for collecting perched groundwater samples and monitoring
the depth to perched water. In 1973, the well was sealed with expanding concrete at a dense basaltic zone
about 65 m (213 ft) below the surface, so that perched water could accumulate. Due to the removal of
water during sampling, the water level varies between 63.3 and 64.0 m (207.7 and 210.0 ft) below the
surface.

Each quarter, the USGS measures specific conductance, pH, temperature, and chloride, as well as
tritium and Sr-90. During 1996, samples from Wells 87, 88, 89, 90, 117, 119, 120, and the RWMC
Production Well were analyzed for gamma-emitting radionuclides (i.e., Co-60 and Cs-137), and TRU
radionuclides (Pu-238, Pu-239/240, and Am-241). The RWMC Production Well is sampled monthly for
purgeable organic compounds, while all other wells are sampled quarterly.

All LMITCO compliance groundwater monitoring samples were collected from wells using dedicated
pumps. Each well is purged a minimum of three well volumes. Additional purging is conducted, as
necessary, until the chemistry of the discharge stabilizes as indicated by a pH change of less than 0.1 and
specific conductance change of less than 10 #S/cm?. Field parameters collected from each well include
pH, specific conductivity, turbidity, temperature, and water levels. All sampling conducted by the USGS
follows their standard practices and procedures.

The specific sample analyses conducted were dependant on: (a) regulatory requirements,
(b) historical analytical results, and (c) the constituents outlined in the INEL Groundwater Monitoring
Plan NOTAG WLAP samples were analyzed for the constituents and parameters required under the
applicable WLAP permit and other selected groundwater general and facility-specific water quality
parameters outlined in the INEL Groundwater Monitoring Plan (Table 5-8). ICPP surveillance
groundwater monitoring samples were analyzed for the constituents and parameters listed in 40 CFR 265,
Subpart F, and selected water quality parameters outlined in the INEL Groundwater Monitoring Plan
(Table 5-8). All analyses were conducted using established sampling protocols and EPA analytical
methods. 435

5.4.2 Data Summary and Assessment by Facility

Groundwater monitoring was conducted by LMITCO Environmental Monitoring at four facilities;
the ICPP Percolation Ponds, the ICPP STP, and the TAN/TSF STP. Surveillance monitoring was
conduced by the USGS at the RWMC. A summary of parameters that exceeded regulatory limits and
significant trends is provided below. A more detailed discussion of the analytical results for WLAP wells
is provided in the 1996 Annual Wastewater Land Application Site Performance Reports for the Idaho
National Engineering Laboratory.

5.4.2.1 ICPP Compliance Sampling groundwater monitoring was conducted at the ICPP
Percolation Ponds and STP. Sampling at these facilities was conducted to meet the groundwater
monitoring requirements of the ICPP WLAPs. The WLAPs require that contaminant concentrations at the
designated compliance point wells do not exceed state of Idaho’s groundwater quality standards
maximum allowable concentrations (MAC:s) or drinking water SMCLs, unless a permit variance is
granted by IDEQ. Permit variances have been granted for TDS and for chloride at the ICPP percolation
ponds compliance point wells. Results from ICPP Percolation Pond monitoring show that groundwater
concentrations in compliance point wells remained within the permit limits. For the ICPP STP, none of
the monitored constituents exceeded permit limits at the compliance point well. A discussion of the
compliance monitoring results is provided in Sections 5.4.2.1.1 and 5.4.2.1.2 for the ICPP Percolation
Ponds and the ICPP STP, respectively.

Surveillance groundwater sampling was conducted in ICPP aquifer wells, which had historically been
part of the percolation pond RCRA sampling program, and three newly installed wells. Although the
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wells monitored for surveillance purposes are not regulated by any specific regulatory threshold, the
analytical results were evaluated against SDWA primary and secondary MCLs and RCRA toxic
characteristic thresholds for comparison purposes. In cases where numerical thresholds are established
under both the SDWA and RCRA, the lower of the two thresholds was used in the evaluations. A
discussion of the surveillance monitoring results is provided in Section 5.4.2.2.

5.4.2.1.1 ICPP Percolation Ponds—Groundwater samples were collected during the second and
fourth quarters from USGS-112, USGS-113, USGS-121, and USGS-48 (Figure A-7) as required by the
ICPP Percolation Ponds permit. USGS-112 and USGS-113 are designated as compliance points.
USGS-121 is the facility upgradient background well, and USGS-48 is the upgradient background well
for the percolation ponds.

No permit limits or permit variance limits were exceeded at the ICPP percolation pond in 1996.
Permit variance limits of 800 mg/L for TDS and 350 mg/L for chloride were negotiated with the state.

Although there is a certain amount of fluctuation in the groundwater data, an evaluation of the
historical data indicated that the concentrations of chloride and TDS are in general reaching steady state
in the groundwater.>® However, it is unclear whether the apparent increases in some wells during
November (e.g., chloride, sodium, and TDS concentrations in USGS-112 and USGS-113) are significant.
Further evaluations will be made when additional data are obtained.

The primary source of chloride, sodium, and TDS in the ICPP Percolation Ponds is the ICPP water
treatment processes. LMITCO conducted several studies in the past to determine options for reducing
water use and the quantity of salt used or discharged to the ICPP Percolation Ponds. In addition, the
LMITCO Environmental Restoration Program is presently evaluating several waste treatment and
disposal options to reduce or eliminate discharges to the ponds.

5.4.2.1.2 ICPP Sewage Treatment Plant—Groundwater samples were collected in April and
November from USGS-052 (the downgradient compliance point), USGS-121 (the upgradient,
background well), and ICPP-MON-P-024 (completed in a shallow perched water zone, immediately
adjacent to the STP) (see Figure A-7). Since USGS-052 is the compliance point, contaminant
concentrations must not exceed the MACs or the SMCLs at this well.

In both USGS-052 and ICPP-MON-P-024, TDS, chloride, NO3-N + NO,-N, and NOs-N levels were
elevated compared to the levels in USGS-121. However, at USGS-052, there no MACs were exceeded.

The primary purpose for monitoring ICPP-MON-P-024 is to evaluate the extent of natural attenuation
or treatment provided by the soil column and to monitor for unplanned releases; therefore, monitoring at
ICPP-MON-P-024 is not required to meet the WLAP limits. NO3-N concentrations in April (15.13 mg/L)
and November (11.01 mg/L) exceeded the MAC limit of 10 mg/L. Although not regulated by the WLAP,
NO3-N + NO;-N concentrations (15.6 mg/L and 13.6 mg/L, respectively) exceeded the SDWA MCL of
10 mg/L, further indicating higher-than-desired concentrations of nitrogen compounds in the perched
water. During the 1996 monitoring period, the concentration of total nitrogen ranged from a high of
19.57 mg/L to a low of 6.94 mg/L in effluent discharged to the rapid infiltration trenches, with an average
of 13.8 mg/L. A comparison of the levels of nitrogen in the effluent and groundwater indicated that
nitrogen removal was not occurring in the soil column above the perched water table. TDS levels in April
(512 mg/L) and in November (510 mg/L) exceeded the MAC for TDS (500 mg/L). These concentrations
were similar to the concentrations found in the STP effluent, which ranged from 353 to 531 mg/L during
this period. Total coliform was present in both April (1270 col/100 mL) and November (59.1 col/

100 mL). Fecal coliform was detected only in November (1.0 col/100 mL).
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Since the ICPP STP has only been monitored for a short duration (approximately 1-1/2 years), it is
difficult to make predictions whether the observed concentrations are a long-term trend or a short-term
deviation from the norm. However, based on the perched water data, it appears that the present two week
discharge rotation between the rapid infiltration trenches may not allow optimal denitrification by the soil
column. Therefore, the rotation times will be shortened in the future, and the results will be evaluated to
optimize waste treatment. Although the process does not appear to be optimal, data from USGS-052
indicate that the contaminant concentrations are significantly reduced by the time the discharge reached
the compliance point.

5.4.2.2 ICPP Surveillance Sampling. Surveillance sampling was conducted at ICPP wells. Thirteen
of these wells had historically been part of the ICPP RCRA/DOE Order 5400.1 sampling program. These
wells included Percolation Pond perched water wells PW-1, PW-2, PW-4, PW-5, and aquifer wells
USGS-036, USGS-039, USGS-057, USGS-067, USGS-082, USGS-111, USGS-114, USGS-116, and
USGS-121 (see Figure A-7).

Samples were collected at three wells that were installed near the ICPP STP in the fall of 1995 for the
purpose of determining baseline water quality for the wells. ICPP-MON-A-021 is an upgradient aquifer
monitoring well; ICPP-MON-A-022 is a downgradient aquifer monitoring well, and ICPP-MON-P-024 is
a perched water monitoring well (see Figure A-7). ICPP-MON-P-024 was monitored as part of both the
ICPP STP WLAP permit monitoring program and for surveillance purposes. Surveillance monitoring at
these wells was conducted to meet internal DOE requirements rather than a specific regulatory
requirement; therefore, the evaluations made against RCRA and SDWA thresholds are for comparison
purposes only. No RCRA limits were exceeded. A summary of the those constituents that exceeded the
applicable thresholds is provided in Table 5-9.

The constituents detected above threshold levels in the ICPP Percolation Pond perched water wells
during 1996 include aluminum, chloride, and Sr-90. Aluminum concentrations detected in PW-2 were
higher than the SMCL range of 0.05 to 0.2 mg/L during both sampling events (0.209 mg/L and
0.237 mg/L). The cause for the elevated levels of aluminum is unclear, and the highest concentration
observed in the Percolation Pond effluent during 1995 and 1996 was 0.037 mg/L. This will be evaluated
as additional data are collected.

Chloride concentrations were near or exceeded the SMCL (250 mg/L) in all four wells. Chloride
concentrations in PW-1 (247 mg/L) increased from below the SMCL in April to 258 mg/L in December,
and exceeded the MCL in PW-2 (271 and 287 mg/L), PW-4 (294 and 282 mg/L), and PW-5 (257 and
259 mg/L) during both sampling events. These concentrations are consistent with historical
concentrations observed in groundwater near the ponds and with the concentrations observed in the
effluent which ranged from 204 to 349 mg/L during this period. The primary source of chloride
discharged to the Percolation Ponds is the ICPP water treatment processes. As discussed above, LMITCO
conducted several studies in the past to determine options for reducing water use and is evaluating several
water treatment options or replacing the ponds.

Sr-90 concentrations in PW-2 exceeded the MCL of 8 pCi/L in April (8.3 + 3.4 pCi/L), but dropped
below the MCL (4.78 £ 9.12 pCi/L) in November. The S1-90 concentrations are most likely residual
from historical discharges of radionuclides to the Percolation Ponds. This assumption is based on the fact
that most radionuclide discharges to the Percolation Ponds were discontinued when the ICPP Liquid
Effluent Treatment and Disposal facility went on line in 1993. Since that time, radionuclide
concentrations in effluents have met drinking water standards.
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Table 5-9. 1996 exceeded parameters for the ICPP surveillance wells.

2nd Quarter Surveillance
Exceeded Concentrations 4th Quarter Concentrations Threshold?
Location Parameter (mg/L) (mg/L) (mg/L)
PW-10 Chloride —¢ 258 250
PW-2b Aluminum 0.209 0.237 0.05-0.2
Chloride 287 271 250
Iron 0.876 1.190 03
Sr-90 8.3 + 3.4pCi/Ld — 8.0 pCV/L
PW-4b Chloride 294 282 250
Iron 1.616 2.250 0.3
PW-5b Chloride 257 259 250
USGS-036¢ Sr-90 10.4 + 4.0 pCi/L 9.68 + 1.78 pCi/L 8.0 pCi/L
USGS-039¢ Fluoride 40.6 — 4.0
USGS-057¢ Sr-90 27.8 £ 10.2 pCV/L 25.9 + 4.70 pCi/L 8.0 pCi/L
USGS-067¢ Sr-90 13.2 + 5.0 pCi/L 17.4 £+ 3.18 pCilL 8.0 pCi/L
Tritium 21,700 % 5,600 pCi/L 22,000 + 2,820 pCi/L 20,000 pCi/L
ICPP-MON-A-021f Total 20 col/100 mL — <1 col/100 mL
Coliform
ICPP-MON-A-0228 Iron 0.353 0.487 0.3
USGS-052f Sr-90 11 + 42 pCi/L 10.3 + 1.91 pCi/L 8.0 pCV/L

a. Surveillance thresholds are comparison values based on MCLs and SMCLs.

b. ICPP Percolation Pond perched water surveillance well.

¢. No exceedances for any parameter.

d. Radionuclide uncertainties are at 2 sigma.

e. ICPP Percolation Pond Aquifer surveillance well.

f.  ICPP upgradient background well.

g. ICPP Sewage Treatment Plant surveillance well.
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The constituents detected above their threshold in the ICPP aquifer monitoring wells include fluoride,
Sr-90, and tritium. Fluoride concentrations in USGS-039 (40.6 mg/L) exceeded the MCL of 4 mg/L in
April. Fluoride results were not available for the November sampling period. The source of this
constituent is unknown at this time. This concentration is more than two orders of magnitude greater than
the maximum concentration of fluoride observed in the effluent during this period (0.29 mg/L). Fluoride
concentrations will be evaluated further as additional data are collected.

The MCL for strontium-90 (8 pCi/L) was exceeded in four wells. Concentrations in USGS-036
decreased from 10.4 + 4 pCi/L in April to 9.68 + 1.78 pCi/L in November; concentrations decreased in
USGS-057 from 27.8 & 10.2 pCi/L in May to 25.9 + 4.70 pCi/L in November; concentrations increased
in USGS-067 from 13.2 + 5.0 pCi/L in April to 17.4 +3.18 pCi/L in November; and concentrations
increased in USGS-112 from 22.5 + 8.4 pCi/L to 27.1 + 4.96 pCi/L. The Sr-90 concentrations are
consistent with historical USGS data.

The MCL for tritium (20,000 pCi/L) was exceeded in USGS-114 during both sampling events
(21,700 £ 5,600 pCVL and 22,000 £ 2,820 pCi/L). These levels are consistent with historical discharge
and groundwater data and are remnants of past discharge practices.

Surveillance monitoring at the ICPP STP was conducted at wells ICPP-MON-A-021 and
ICPP-MON-A-022. The results of sampling at ICPP-MON-P-024 and USGS-52 are discussed in the
ICPP STP compliance monitoring section above. The constituents detected above a threshold during
surveillance monitoring at the ICPP STP include total coliform, iron, and Sr-90.

The concentrations of iron (0.353 mg/L and 0.487 mg/L) in ICPP-MON-A-022 exceeded the SMCL
of 0.3 mg/L during both sampling events. The source of iron in this sample is not known, but will be
evaluated further as additional data are collected.

Total coliform in one sample from ICPP-MON-A-021 (20 colonies/100 mL) exceeded the MCL of
< 1 colony per 100 mL. This is consistent with the results in ICPP-MON-P-24; however, this well is
completed in the aquifer upgradient from the STP and is far enough away that it would not be expected to
be influenced by discharges from the STP. These results are probably due to cross-contamination during
sampling. If coliform are detected in this well during future sampling, the samples will be speciated in
order to determine the source of contamination.

Sr-90 concentrations in USGS-052 were above the MCL of 8 pC/L during both sampling events
(11 £+ 42 and 10.3 £ 1.91 pCV/L). These concentrations are consistent with historical values.

5.4.2.3 RWMC Surveillance Monitoring. Since operations began at the INEEL in the 1950s,
wastewater disposal at the INEEL has increased the specific conductance of groundwater in the vicinity
of INEEL facilities. The background specific conductance of water from the ESRP at the INEEL
generally ranged from 178-860 #S/cm.57 This range was compared to the specific conductance
measurements of water samples collected from wells at the RWMC in 1996 (Table 5-10). These specific
conductance measurements are comparable to those made in previous years.
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Table 5-10. Results of chemical analyses of subsurface water at the RWMC in 1996.

Concentration
(mg/L)
Specific
Conductance

Well Month Sampled uS/cm Cr Na*

87 January 356 13 —4
April 351 14 10

July 358 14 —

October 358 14 10

88 January 581 86 —
April 580 82 —

July 584 81 —

October 583 87 44

89 January 381 36 —
April 382 38 —_

July 385 38 —

October 385 37 20

90 January 373 15 —_
April 365 16 o

July 383 19 —

October 378 17 8.6

117 January 272 13 —
April 277 13 —

July 277 14 —

October 279 13 9.9

119 January 280 8.4 —
April 274 9.8 —

July 285 9.2 —

October 286 9.5 10

120 January 470 23 —
April 426 18 25

July 444 22 —

October 414 18 21
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Table 5-10. (continued).

Concentration
(mg/L)
Specific
Conductance
Well Month Sampled uS/cm Cr Nat
RWMC January 385 17 —
Production February 385 —_ —
Well
March 367 — —
April 382 18 —
May 382 — —_
June 388 — —
July 386 17 —
August 383 — —
September — — —_
October 376 15 8.7
November 382 —_ —
December — — —_—
Natural — 300-325 8-15 10
background®
(of aquifer)

a. No sample taken.

b. J.R.Pittman et al., Hydrologic Conditions at the Idaho National Engineering Laboratory, Idaho, 1982-1985 update,
89-4008, 1988.

Water from some of the RWMC monitoring wells contained sodium concentrations that exceeded the
background level of 10 mg/L (shown in Table 5-10). Sodium concentrations have fluctuated in water
from these wells. One possible cause for these fluctuations is the method used to construct the wells.
During construction, the wells were pressure-grouted to prevent water from cascading from perched
zones down to the SRPA. The grout mixture could contribute to higher sodium concentrations.

The chloride concentration (Table 5-10) was also above background levels (8 to 15 mg/L), but well
below the SMCL for drinking water, which is 250 mg/L. The elevated chloride concentrations may be
attributed to the same cause as the high sodium concentrations. Both the chloride and sodium
concentrations are comparable to concentrations from previous years at these well locations.

Tritium was detected in Well 87, Well 90, and in the RWMC Production Well (Table 5-11). The
maximum concentration of tritium was 1.5 E-6 uCi/mL in the RWMC Production Well and Well 90 with
a standard deviation of 0.4 E-6 £Ci/mL. This concentration is well below the DCG for the public (less
than 0.1% of the DCG, as shown in Table D-1). Tritium concentrations in these wells are plotted in
Figure 5-11. The source of the tritium is attributed to past disposal of wastewater from operations at the
ICPP and TRA.%7 Other radionuclides were not detected in the wells in any quarter.
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Table 5-11. Results of tritium analyses from RWMC subsurface water.

Well

Month Sampled

Radionuclide?

Concentration®
(E-6 uCi/mL)

Percentage of
DCG¢

87

8gd

89d

90

1174

1194

1204

RWMC Production
Well

a. No radionuclides detected other than tritium. (See Tables B-1 and B-2 for limits of detection for other radionuclides.)

January
April
July
October

January
April
July
October

January
April
July
October

January
April
July
October
January
April
July
October
January
April
July
October
January
April
July
October
January
April
July
October

b.  Uncertainties are reported as 2 sigma.

c.  Derived Concentration Guide values for the public are based on the dose conversion factors provided in DOE Order 5400.5,
“Radiation Protection of the Public and the Environment,” February 8, 1990.

d. All radionuclides were below 3 times the analytical uncertainty.

H-3
H-3
H-3

14 £ 0.8
1.1 £ 0.8
12 £ 0.8

1.5+ 08
1.4 £ 0.8
1.5 £ 0.8

0.07
0.06
0.06
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Figure 5-11. Tritium concentrations in RWMC wells (E970170).

Approximately 330,000 L (87,179 gallons) of organic waste were disposed prior to 1970 at the
RWMC.38 These buried wastes included about 92,000 L (24,304 gallons) of carbon tetrachloride,
148,000 L (39,098 gallons) of lubricating oil, and about 95,000 L (25,097 gallons) of other organic
compounds, including trichloroethane, trichloroethylene, perchloroethylene, toluene, and benzene.

Table 5-12 shows the 1996 concentrations of VOCs at USGS monitoring wells. The 1996 results are
comparable to previous data, with the exception of carbon tetrachloride in Wells 87, 88, and 90. No
MCLs for VOCs or radiological constituents were exceeded for the annual average during 1996.
Although no MCLs were exceeded, carbon tetrachloride concentration levels have gradually increased in
these three wells over the past three years (Figure 5-12). However, MCLs for carbon tetrachloride were
exceeded two times at the RWMC production well.

5.4.2.4 TAN/TSF Compliance Monitoring. Groundwater samples were collected from TAN-10A,
TAN-13A, TANT-MON-A-001, and TANT-MON-A-002 (see Figure A-13) as required by the TAN/TSF
WLAP. TANT-MON-A-001 is the background aquifer monitoring well. TAN-10A, TAN-13A, and
TANT-MON-A-002 are the designated compliance points for the TAN/TSF STP permit. Sampling was
conducted in late August and early September at TAN-10A and TAN-13A and from all four wells in
November. Wells TANT-MON-A-001 and TANT-MON-A-002 were installed in September; therefore,
only one—quarter of sampling was conducted at these wells.

Of the parameters analyzed for in wells TANT-MON-A-001 and TANT-MON-A-002, no constituents
were detected above the permit limits in November. Concentrations exceeding the MAC in TAN-10A and
TAN-13A are summarized in Table 5-13.
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Figure 5-12. Carbon tetrachloride concentrations in Wells 87, 88, and 90 (E970169).
Table 5-13. 1996 exceeded parameters for the TAN WLAP wells.
3rd Quarter 4th Quarter
Exceeded Concentrations Concentrations WLAP Limits?
Location Parameter (mg/L) (mg/L) (mg/L)
TANT-MON-A-001° —¢ — —_ —
TAN-10A4 Total Coliform —_ 300 col/100 mL 2 col/100 mL
Iron 2.74 0.75 0.3
Manganese 0.053 — 0.05
Sodium 31.6 34.5 20¢
TAN-13A4 Total Coliform 30 col/100 mL 20 col/100 mL 2 col/100 mL
Iron — 1.24 0.3
TANT-MON-A-0024 — —_ — —

a. WLAP limits are based on MACs and SMCLs.

b.  Designated by the TAN Sewage Treatment Facility WLAP as the TAN upgradient background well.
¢. No exceedances for any parameter.

d. Designated as a “compliance point” by the TAN Sewage Treatment Facility WLAP.

e. The limit for sodium represents an “optimum value” rather than a WLAP limit.
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The constituents detected above their threshold in TAN-10A included sodium, iron, manganese, and
total coliform. Sodium concentrations (31.6 and 34.5 mg/L) exceeded the MAC of 20 mg/L during both
sampling events; however, the level listed for sodium in the groundwater quality standards is an optimum
value and is not a permit compliance limit. Manganese (0.053 mg/L) exceeded the MAC of 0.05 mg/L
during the August sampling event, but dropped below the MAC in November (0.0119 mg/L). The
concentration of iron exceeded the SMCL of 0.3 mg/L during both sampling events; however, the
concentration declined significantly (from 2.74 to 0.75 mg/L) during this period. Total coliform was
absent in August, but exceeded the MAC (2 col/100 mL) significantly in November
(300 colonies/100 mL).

The constituents detected above MACs in TAN-13A include iron and total coliform. Iron was
observed below the MAC of 0.3 mg/L in August (0.211 mg/L) but the concentration increased to
1.2 mg/L in November. Total coliform exceeded the MAC (2 col/100 mL) during both sampling events.
In August, 30 colonies per 100 mL were observed, but the concentration decreased to 20 colonies per
100 mL in November.

Iron, manganese, and sodium concentrations at TAN have historically been detected at levels
exceeding the MAC and were reported in the permit application. However, since there were a number of
parameters that exceeded their applicable MACs during the August and November sampling events,
additional sampling was conducted at TAN-10A and TAN-13A and in January 1997. Results of the
January 1997 sampling event were consistent with those from November 1996, confirming that
manganese concentrations were below the MAC and that iron and sodium levels remain elevated. The
possibility that the elevated levels of iron may be due to well construction is being evaluated. The results
were inconclusive concerning the concentrations of total coliform. It is suspected that the observed
concentrations are due to cross-contamination during sampling. Coliform samples are now being
speciated in order to determine the contaminant source. Additional perched water and aquifer wells will
be monitored in 1997 to better quantify the concentrations and pinpoint the sources of these
contaminants.

5.4.3 Special Studies

Two groundwater studies were initiated in 1996. First, an informal evaluation has been initiated by
Environmental Monitoring to determine if there are significant differences in analytical results between
filtered and non-filtered groundwater samples. Because of the uncertainty associated with the effects of
either filtering or not filtering samples and differences in regulatory requirements (some requiring
filtering, some not allowing filtering samples), it is a fairly common practice within the groundwater
industry to collect both types of samples. At the INEEL, there is a potential for pumping turbid water
from the wells, especially in perched water wells. Therefore, filtered and unfiltered samples were
collected and analyzed for most groundwater samples collected in 1996. Although for most parameters,
there appears to be relatively insignificant differences between filtered and unfiltered analyses, for a few
parameters it appears that there may be significant differences (e.g., iron). Filtered and unfiltered samples
are being collected again in 1997. Once sufficient data are collected, they will be statistically analyzed. If,
based on the statistical evaluation, it is determined that the differences are statistically insignificant, the
Environmental Monitoring Groundwater Program will discontinue routinely collecting paired filtered and
unfiltered samples and only collect unfiltered samples.

Second, a two-part evaluation of all available historical groundwater data at the INEEL was initiated
in 1996. The purpose of this study is to evaluate historical contaminant patterns and trends in
groundwater. The first phase of the study was an evaluation to determine where chemical and radiological
contaminants have been detected at or near established regulatory thresholds. This evaluation has been
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completed and is presently in review. Following this review, the information will be compared with
information from ongoing Environmental Monitoring and Environmental Restoration Programs to ensure
that all significant sources of contamination are being properly addressed. The second phase of this study
will be to evaluate and document contaminant trends at wells that have significant levels of
contamination. This information will be used to evaluate whether there are new or previously undetected
sources of groundwater contamination and if trends are increasing or decreasing at faster rates than
expected. Since this evaluation will include data from almost all monitoring wells onsite, it allow the
INEEL to detect previously unrecognized contaminant problems, provide new insights into the locations
of contaminant sources and plumes, and allow INEEL groundwater monitoring and characterization
programs to focus their monitoring efforts on the areas and contaminants of greatest concern.
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6. SPECIAL REQUEST MONITORING PROGRAM

The 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 are prepared
to obtain representative samples to meet project-specific waste acceptance criteria for disposal.

6.1 Program Design

In accordance with the Code of Federal Regulations, waste must be characterized or adequate
historical knowledge must be documented to make waste disposal determinations. The vast majority of
SRMP projects are to provide characterization of waste for disposal in accordance with the RCRA.
Typical governing regulations or guidance documents include the Toxic Substances Control Act, Land
Disposal Restrictions, Universal Treatment Standards, and the INEEL Reusable Property, Recyclable
Materials, and Waste Acceptance Criteria.

The SRMP tracks the project from the initial request through preparing the sampling plan,
coordinating plan reviews, obtaining laboratory services, scheduling sampling activities, and tracking the
resulting data. Upon receipt of the data, and validation if requested, 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 abbreviated sampling and analysis plan is prepared by an experienced sampler and goes
through extensive reviews including peer, project requester, radiological, industrial hygiene,
environmental, and transportation, as applicable.

The SRMP provides representative data that meets regulatory and waste acceptance criteria for
disposal. Program methods are typically SW-846; frequency varies from project to project. Media types
may include solids (soils), concentrated liquids, wastewater, nonwastewater, and miscellaneous debris.
Sampling locations in the SRMP are generally Site-wide but also include offsite areas. Results are
reported separately for each sampling event.

6.2 Activities Summary

One-hundred forty six sampling requests for the SRMP were received in 1996 (Table 6-1). The
following is a list of facilities and the number of requests the SRMP responded to during 1996:

e CFA—-25

e ICPP—28
e PBF—7

e RWMC—9
e TAN-—31

e TRA—38

e Other (Idaho Falls, Greece, ARA, etc)—S8.




Table 6-1. Special request environmental monitoring projects for 1996.

Project Number Description

EMS-001-96 TAN Solvent Extraction System Room Sludge Characterization

EMS-002-96 TAN Used Oil Characterization

EMS-003-96 Environmental Management Sampling of CFA 640 Drywell

EMS-004-96 TCLP Metals Analysis of Waste Management Office Crane Pieces (Emergency
Request)

EMS-005-96 TRA Lead Based Paint Component

EMS-006-96 TRA Used Oil

EMS-007-96 CFA-686/688/689 Roof Sampling

EMS-008-96 WERF Temporary Accumulation Area Paint Chips

EMS-009-96 CFA-640 Hydraulic Ram Sampling

EMS-010-96 TRA Cold Waste Pond (Previously EMS-068-95)

EMS-011-96 Drill Cuttings of Lead Based Painted Walls (Emergency Request)

EMS-012-96 Boiler Sump Sludge

EMS-013-96 STR-780 Radiological Soil and Gravel Drums

EMS-014-96 STR-780 Antifreeze in Kitty Litter

EMS-015-96 MON-PW-024 Perched Well Monitoring

EMS-016-96 Electrical Cable Tar (Emergency Request)

EMS-017-96 Sample Drum of Radioactively Contaminated Oil for Polychlorinated
Biphenyls (PCBs) at Engineering Test Reactor

EMS-018-96 April RCRA Groundwater ICPP

EMS-019-96 CFA-621 Equipment Sampling for PCBs

EMS-020-96 Borax V Demineralizer Column and Lead Sampling

EMS-021-96 TRA-653 Machine Shop Process Work

EMS-022-96 Envirocare Characterization for CPP Waste Disposal

EMS-023-96 CPP Steam Condensation

EMS-024-96 Baseline Sampling of Carbon Drums

EMS-025-96 TRA-731 Demineralizer Area

EMS-026-96 CFA-688/689 Roof Sampling for PCBs

EMS-027-96 Oil and Oil Residue at WERF

EMS-028-96 Plywood and Drum Sampling at RWMC

EMS-029-96 Sample Cargo Bins For Incinerable Waste at WERF

EMS-030-96 Sampling for Compactible Storage at WERF

EMS-031-96 RCRA Closure of Hazardous Waste Storage Facility

EMS-032-96 Characterize TAN Groundwater Treatment Facility Waste Streams for Disposal

at WERF
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Table 6-4. (continued).

Project Number Description

EMS-033-96 Envirocare Characterization for TRA Soil and Sludge

EMS-034-96 Characterization of Wastewater Treatment Plant and Crude Oil Tanks—Athens,
Greece

EMS-035-96 Sampling of 14 Drums of Liquid at TAN-603 Boiler Room

EMS-036-96 Pooching, Acidic Leaking Drums at RWMC/SWEPP

EMS-037-96 PCB Oil Sampling-2 Pumps Advanced Test Reactor Laydown Area

EMS-038-96 CFA-614 Compressor Fluids for Disposal

EMS-039-96 Mercury Characterization of Soil

EMS-040-96 Respirator Cartridges for CFA Landfill Disposal

EMS-041-96 Unknown “Spill-X" Absorbent at TAN-607

EMS-042-96 Submit TAN Sample #01195011R4 for Reanalysis

EMS-043-96 ATR Cooling Tower Sediment TRA-657 Temporary Accumulation Area

EMS-044-96 IFF-606 Backflow Preventer Deposit Sampling

EMS-045-96 TAN-624 Resin Beads And Crud

EMS-046-96 CFA TAA Liquid Characterization

EMS-047-96 Engineering Test Reactor Transformer Yard-PCB Testing

EMS-048-96 Characterization of CFA-657 Septic Tank

EMS-049-96 TRA Water Tanks Sandblasting Grit

EMS-050-96 TRA-TAA Sulfuric Acid

EMS-051-96 CFA-1711 Kitty Litter (Emergency Sampling)

EMS-052-96 RWMC-612 Temporary Accumulation Area High Efficiency Particulate Air
Filter

EMS-053-96 CFA-608 Oil Separator, Septic Tank, Aviation Hanger

EMS-054-96 CF-633 Lead Bricks

EMS-055-96 TAN Waste Stream Characterization

EMS-056-96 TAN PPE for Lead

EMS-057-96 TRA-731 Tank Area (Previously EMS-025-96)

EMS-058-96 RCRA Closure Sampling at Waste Engineering Development Facility

EMS-059-96 CFA STP WLAP Soil Monitoring

EMS-060-96 TAN WLAP Groundwater Monitoring

EMS-061-96 Water Levels And Samples at TRA Retention Basin

EMS-062-96 ATR Emergency High Rad Resin

EMS-063-96 CPP-698 Used Oil Characterization

EMS-064-96 Emergency Sampling of IRC Water System



Table 6-4. (continued).

Project Number Description
EMS-065-96 ATR Resins TRA 605 Warm Waste Treatment Facility
EMS-066-96 Certified and Segregated Building Solids
EMS-067-96 TAN System Demineralizer (Formerly EMS-083-95)
EMS-068-96 Demineralizer System at TRA (Formerly EMS-099-95)
EMS-069-96 TAN-603 Used Oil
EMS-070-96 PBF Low-level Radioactive Waste Characterization
EMS-071-96 TAN Tanks 701 and 733 Paint Chips
EMS-072-96 TRA TAA Bulk Diesel Tank Leak
EMS-073-96 Contaminated Oil TRA Temporary Accumulation Area
EMS-074-96 Petroleum Contaminated Soil for Landfill Disposal
EMS-075-96 TAN Radioactive Parts Security Storage Area Rainwater
EMS-076-96 Army Reentry Vehicle Facility Site Bunker French Drain
EMS-077-96 ARA Septic System
EMS-078-96 TRA-603 Hydraulic Fluid
EMS-079-96 TAN Well Drill Cuttings and GW
EMS-080-96 TSA-Firewater at RWMC
EMS-081-96 TRA-614 Varnish Bath
EMS-082-96 ICPP-Exhaust Stack Residue
EMS-083-96 ICPP-659 Vent Air Scrubber Solution
EMS-084-96 ARA TII Septic Sludge Boxes (Emergency Request)
EMS-085-96 WMF-602 HEPA Filter Sampling
EMS-086-96 Oil Collected During Maintenance at TRA and Acidic Liquid
EMS-087-96 TRA Drummed Liquid Sludge
EMS-088-96 Two Equipment Filters at TRA
EMS-089-96 Environmental Restoration CFA STP Characterization
EMS-090-96 TAN Groundwater Treatment Facility Injection Well Groundwater
EMS-091-96 ICPP, TAA #12 Solidified Soil
EMS-092-96 ICPP Nitric Acid
EMS-093-96 ARA Box Sampling—Same Boxes as EMS-084-96
EMS-094-96 Revision of EMS-078-95—ICPP Demineralizer
EMS-095-96 EMS-057-96 Reopened—TRA-731 Tanks
EMS-096-96 Characterization of INEEL Well Site Soils
EMS-097-96 Valve Pit #1 Liquid at TAN
EMS-098-96 Two Diesel #5 Tanks at TAN
EMS-099-96 Construction Sump at CFA
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Table 6-4. (continued).

Project Number Description

EMS-100-96 Characterization—High Efficiency Particulate Air Filters, Rain Water, Parts
Cleaner, etc.

EMS-101-96 Solid Debris at ICPP 631

EMS-102-96 CF-655 Decontamination and Dismantlement Sampling

EMS-103-96 ICPP Miscellaneous Waste Characterization

EMS-104-96 Cleanup Waste of Air Support Building-II Floors

EMS-105-96 PPE from Cleanup at RWMC

EMS-106-96 CPP-603 Basin Water Treatment

EMS-107-96 TRA STR 780 Spill-—Transmission Fluid

EMS-108-96 Storm Water Assessment TAN-687 Fire Station

EMS-109-96 Decontamination and Dismantlement Tank Bottoms—TAN-702 and 724 #5
Fuel Oil ‘

EMS-110-96 PBF-732 Hazardous Waste Storage Facility Liquid for Transfer to CPP Process
Equipment Waste

EMS-111-96 ICPP Wells Sampling for October

EMS-112-96 TAN/TSF Wells

EMS-113-96 SMC Liquid Characterization

EMS-114-96 ICPP Northeast Comer Oily Soil

EMS-115-96 ICPP Environmentally Controlled Area Soils

EMS-116-96 CPP-606 Southwest Corner Sensor Solution

EMS-117-96 WRRTF TAN-646 Demineralizer

EMS-118-96 TRA-731 B, C, D & E Tanks—Insulation Characterization

EMS-119-96 LOFT Hot Waste Sump Drums

EMS-120-96 Spill of Diesel to be Land Farmed at CFA

EMS-121-96 ICPP Contaminated Soil in TAA

EMS-122-96 Used Sand Blast Grit at TAN

EMS-123-96 Materials Test Reactor Stack Oil/Water (TRA)

EMS-124-96 Heat Transfer Reactor Experiment II

EMS-125-96 TAN-603 Drums

EMS-126-96 CFA-697 Used Oil

EMS-127-96 TAN Warm Shop TAA—Rain Water

EMS-128-96 CPP-1647 Sodium Hydroxide Products

EMS-129-96 Acid Spill onto TRA-708C Soils

EMS-130-96 Temporary Accumulation Area #11 CPP-602 Unknown Liquid

EMS-131-96 708C TRA Soil Spill (Emergency Request)



Table 6-4. (continued).

Project Number Description
EMS-132-96 CPP-1647 Sulfuric Acid
EMS-133-96 CPP-637 Temporary Accumulation Area #2 Acidic Waste
EMS-134-96 TAN-607 Solidified Process Water
EMS-135-96 Advanced Test Reactor Lab 124 Liquid Waste
EMS-136-96 Flash Arresters TRA-780 TAA
EMS-137-96 Liquid Legacy Waste at ICPP
EMS-138-96 TAN Process Experimental Pilot Plant Incinerator Ash
EMS-139-96 ICPP-626 Septic Tank ST-SFE-101
EMS-140-96 Scientech TRA Tanks
EMS-141-96 TRA Used Oil

' EMS-142-96 Belt Grinder Sludge ICPP-637
EMS-143-96 Underground Storage Tank-766 TAN Sampling
EMS-144-96 CPP-659 Sump
EMS-145-96 CPP-633 Condensate/Snowmelt to Vessel WC-119
EMS-146-96 CPP-603 Paint Chips
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Appendix A

Facility Maps with Monitoring Locations
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Figure A-1. Idaho National Engineering and Environmental Laboratory (INEEL) monitoring locations.
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A-6. Gun Range monitoring locations.
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Figure A-12. Radioactive Waste Management Complex monitoring locations.
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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 the text
of this report. Specifically, these methods are used for determining long-term trends and for
determining differences between groupings (i.e., by monitor type, by facility, or by season) of data are
addressed. These methods are detailed in Blackwood.!

Data Pretreatment and Validation

Prior to using data for comparative purposes, data are prescreened to ensure no gross data errors
occur, such as transcription errors, missing values, out of range data points, and data points that do not
meet other specific criteria. Initial screening includes eliminating data from instruments that do not
meet the minimum required operating characteristics as specified 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 outliers are traceable to a specific error, a corrected value may be used to replace the
outlier. If no correction is possible, then the point is deleted from the data set; however, outliers with
unattributable causes are rarely eliminated from the data set. Such outliers may be truly accurate data
measurements indicative of unusual but important phenomena. In these cases, two sets of analyses are
performed with the outliers, one with and one without, 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 data, concentration data for specific locations are plotted over the year
of interest.

For TLD data, cumulative six-month exposure data from specific locations, with background (or
distant community) data, are plotted over time. All historical data are smoothed and plotted on a linear
scale to give an indication of the trend over time.

Comparisons Between Groupings
Penetrating Radiation Data from TLDs

Differences in yearly TLD data, either seasonally or by facility location, are analyzed using the
nonparametric Kruskal-Wallis test for differences in medians. Nonparametric analyses are performed
since the data are not expected to follow a normal distribution. Changes among groups are considered
to be statistically significant if the 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.
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The statistical significance of changes seen in median exposure values from the previous year to
the current year is determined by facility. Facility groupings consist of background (or distant
community) data, as well as individual RESP locations. Since TLDs are changed out every six months,
the significance of the differences in median seasonal exposure values (either spring or fall) is also of
interest.

Box and whisker plots are used to graphically display the differences in median values between
groups (either by facility or season). For each grouping, the median value is shown on the box and
whisker plots, along with a box indicating the 25th to 75th percentile range. The whiskers on the plots
indicate the (non-outlier) minimum and maximum values within each grouping. For the box and
whisker plots, outliers are defined as those data values greater than 1.5 times the range of the box.

Airborne (Gross-Alpha and Gross-Beta) Data

Differences in year-to-year median concentrations for facility groupings of airborne data are also
analyzed using the Kruskal-Wallis test for differences in medians. Data from the current year are
grouped by facility for each contaminant and monitor type (i.e., gross-alpha or gross-beta and PM; or
SP monitor). Differences in groupings are also graphically displayed using the box and whisker plots
discussed above.
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Environmental Standards

RADIOLOGICAL SURVEILLANCE AT
WASTE MANAGEMENT FACILITIES

Radionuclide concentrations in air and groundwater samples collected at MWSF, RWMC, and WERF
are compared with Derived Concentration Guide (DCG) values for air and water.! The DCG values
listed are provided as reference values for conducting radiological protection programs at operational
DOE facilities and sites.

Table C-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 (EDE). 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 collected, 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. In addition, the radionuclide concentration at
any area accessible to the public will be even less due to the dispersion from the facility boundary (where
the samgle was collected) to the site boundary (the closest location where the public has unrestricted
access).

Table C-2 lists environmental concentration guidelines for the radionuclides in soil that are most likely
to be found in environmental samples collected at the RWMC. The concentration guides in Table C-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, this 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 are as follows: the Federal
Safe Drinking Water Act,3 Code of Federal Regulations (40 CFR Parts 141—143);45:6 the Idaho
Regulations for Public Drinking Water Systems, IDAPA 16.01.08000-.08999;7 DOE Order 5400.5;8
and Environmental Compliance Planning Manual®

In addition to the eighteen regulated VOCs (see Table C-3), unregulated organic compounds are
monitored and reported.
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Table C-1. Derived Concentration Guides.

DCGs for the public®b
DCG for Air DCG for Water
Radionuclide (uCi/mL) uCi/mL)

H-3 1E-7 2E-3
Sc-46 6 E-10 2E-5
Cr-51 SE8 1E-3
Mn-54 2E9 - 5E5
Co-58 2E9 4E-5
Fe-59 8 E-10 2E-5
Co-60 8 E-11 5SE-6
Zn-65 6 E-10 9E-6
Sr-90 9E-12 1E-6
Nb-95 3E9 6E-5
Zr-95 6 E-10 4E-5
Ru-103 2E9 SE-S
Ru-106 3E-11 6 E-6
Ag-110m 2E-10 1E-5
Sb-125 1E-9 5E-5
I-129 7 E-11 5E-7
I-131 4E-10 3E-6
Cs-134 2 E-10 2E-6
Cs-137 4E-10 3E-6
Ce-141 1E-9 5E-5
Ce-144 3E-11 7E-6
Eu-152 5E-11 2E-5
Eu-154 5E-11 2E5
Ra-226 1E-12 1E7
Pu-238 3E-14 4E8
Pu-239¢ 2E-14 3E-8
Am-241 2E-14 3E-8
U-235 1E-13 6 E-7
U-238 1E-13 6 E-7
Gross Alpha® 2E-14

Gross Beta® 9E-12

a.  This table contains the air and water DCGs based on concentrations that could be continuously inhaled or ingested, respectively, and do
not exceed an effective dose equivalent of 100 mR/yr.

b.  DCGs apply to radionuclide concentrations in excess of those occurring naturally or due to fallout.

¢.  The DCGs of Pu-239 and Sr-90 are the most restrictive for alpha- and beta-emitting nuclides, respectively, and are appropriate to use for
gross alpha and gross beta DCGs.




Table C-2. Environmental Concentration Guidelines for common radionuclides found in
environmental soil samples collected at the RWMC.

Environmental Concentration

Guides for Soil?
Radionuclide . (uCi/g)
Mn-54 4E-6
Co-58 4 E-6
Co-60 1E-6
Ru-106 2E-5
Sb-125 8E-6
Cs-134 2E-6
Cs-137 6 E-6
Ce-144 6E-5
Eu-152 3E-6
Am-241 4 E-5
Sr-90 6 E-6
U-232 2E-6
U-233 2E-4
U-234 2 E-4
U-235 2E-5
U-238 1E-4
Pu-238 8E-5
Pu-239,-240 8E-5

a. See Reference 2. Concentrations correspond to a 50-yr dose commitment of 100 mrem/yr to a homesteader beginning in
the first year after release of facility. This concentration assumes uniform contamination of an area adequate for subsistence
farming.
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Table C-3. Standards for volatile organic compounds.

REGULATED VOCs
Maximum Contaminant Level
Parameter (mg/L)
Benzene 0.005
Vinyl Chloride 0.002
Carbon Tetrachloride 0.005
1,2-Dichloroethane 0.005
Trichloroethylene 0.005
1,1-Dichloroethylene 0.007
1,2,4-Trichlorobenzene 0.07
1,1,1-Trichloroethane 0.200
1,1,2-Trichloroethane 0.005
para-Dichlorobenzene 0.075
cis-1,2-Dichloroethylene 0.07
1,2-Dichlorpropane 0.005
Dichloromethane 0.005
Ethylbenzene 0.7
Monochlorobenzene 0.1
O-Dichlorobenzene 0.6
Styrene 0.1
Tetrachloroethylene 0.005
Toluene 1.0
Trans-1,2-Dichloroethylene 0.1
Xylenes (total) 10.0
UNREGULATED VOCs WITH NO MCL
Chloroform O-Chlorotoluene
Chlorobenzene P-Chlorotoluene
Bromodichloromethane Bromobenzene
Chlorodibromomethane 1,3-Dichloropropene
Bromoform 1,2,4-Trimethylbenzene

M-Dichlorobenzene
1,1-Dichloropropane
1,1,1,2-Tetrachloroethane
Chloroethane
2,2-Dichloropropane
Bromomethane
1,2,3-Trichlorobenzene
N-Butylbenzene
N-Propylbenzene
Naphthalene
Hexachlorobutadiene
1,3,5-Trimethylbenzene
P-I propyltoluene

1,2,4-Trichlorobenzene
1,1-Dichloroethane
1,1,2,2-Tetrachloroethane
1,3-Dichloropropane
Chloromethane
Isopropylbenzene
Tert-Butylbenzene
SEC-Butylbenzene
Fluorotrichloromethane
Dichlorodifluoromethane
Bromochloromethane
1,2,3-Trichloropropane
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The INEEL is a nuclear facility, which implies that radiological contamination of the drinking
water is possible. Because of the possibility of radiological contaminants, Lockheed Martin Idaho
Technologies Company monitors for gross alpha, gross beta, and tritium (see Table C-4), as
recommended in IDAPA 16.01.08100,06.

The City of Idaho Falls has developed an Industrial Pretreatment Program in accordance with
40 CFR 403 and the Clean Water Act. Industrial Wastewater Acceptance Forms issued by the City,
_authorize discharges to the City of Idaho Falls sewer system in compliance with Chapter 1, Section 8,
of the City of Idaho Falls Sewer Ordinance. Table C-5 lists the 1996 concentration limits for
discharges to the City of Idaho Falls sewer.

Table C-4. Applicable radiological drinking water standards.

Maximum Contaminant Level

Parameter (pCi/L)

Gross Alpha 15

Gross Beta 50

Tritium 20,000

Table C-5. City of Idaho Falls Sewer Code effluent concentration limits for 1996.
Sewer Limit
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
Oil and Grease (animal and vegetable based) 250
Trichloroethylene 0.099
Zinc ' 2.61
Stoddard Solvent 0.099
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Appendix D
Detection Limits

RADIOCHEMICAL ANALYSIS DETECTION LIMITS

Tables D-1, D-2 and D-3 list approximate detection limits of preéent 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 D-1 in terms of activity per unit weight or volume are derived
from the total activities in microcuries (#Ci) that must be present in the sample aliquot. The detection
limits are calculated under the following conditions: a counting time of 1,000 minutes, a counting
efficiency 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 definition of detection limits given by L. A. Currie:

271 + 466 B2 G
t Xx E X Y x 22E+6 MY

detection limit =

where
B = the total background and blank correction
t =  the counting time in minutes
E = the counting efficiency as a fraction
Y = the chemical yield as a fraction
222E+6 = the dpm/uCi.

These absolute detection limits, in terms of total microcuries per sample, are approximately 3 E-6 for
Sr-90 and approximately 3 E-8 for all alpha-emitting nuclides. To determine the detection limits as
activity concentration, as given in Table D-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.



Table D-1.

RESP samples for radiochemical analysis.

Detection limits

Media Sample description Method of treatment (uCi/g or mL)

Air Sampled approximately at Dry ash, dissolve and analyze Sr-90 35E-17
4 cfm for 2 weeks on Ver-  the total sample of 6 filters. Pu-238 2E-18
sapor 1,200 filters, 6 filters Pu-239 2E-18
per quarter for a total of Am-241 2E-18
~1.7 E+10 cc of air.

Water 4-L collapsible polyethyl- Separate and dissolve paper Sr-90 3E-10
ene container containing pulp, reconstitute sample, and Pu-238 2E-11
25 mL of conc. HNO3 and  boil down to 100 mL. Pu-239 2E-11
2 Whatman ashless filter Analyze 1/2 sample or 2-L Am-241 2E-11
tablets for 4,000 mL water.  equivalent.

Soil At least 25 g in appropriate ~ Analyze 10-g sample. Sr-90 6 E-8
container. Larger quantities Pu-238 3E-9
are permissible if Pu-239 3E9
convenient. Am-241 3E9

Vegetation  16-0z squat jar filled to Dry ash and dissolve the total Sr-90 1.2 E-8
rim below threads sample completely. Analyze Pu-238 6 E-10
(avg wt 150 g). the equivalent of 50 g of Pu-239 6 E-10

original sample. Am-24] 6 E-10

Animal 16-0z squat jar containing Dry ash, dissolve, and analyze Sr-90 12 E-8

Tissue 10 dried deer mice, or 1 the equivalent of 50 g of the Pu-238 6 E-10
dried ground squirrel original sample. Pu-239 6 E-10
(avg wts: mice, 170 g; Am-241 6 E-10

squirrel, 100 g).

D-2



X3 eydjy sso1p

$'6 B1og SSOID)

00L Al 91 o 09 Sl v v Iye-wy
09 1’0 80 4 9 SI°0 3 S0 €0Z-SH
(174 0 8 0z 0z S0 A (4 781-EL
09 1'0 v'T 9 8P Tro 9'¢ 9'0 I181-JH
081 €0 4 o1 43 80 A (4 SS1-ng
081 €0 9 St (4 €0 4! (4 yS1-nd
0z1 T0 9 S1 0T S0 4! (4 zs1-ng
(144 ¥'0 8 0T o 01 o€ S vP1-9D
09 1'0 v'C 9 (A €0 'S 60 I71-9D
09 10 8 0z (4 £0 8y 80 LET-SD
09 10 9'1 14 9¢ 60°0 9'¢ 90 YEI-$D
(174 T0 9 S1 . (A €0 6 Sl AR
09 10 (4 S TS €1°0 € S0 - pTI-as
09 10 0T S 9 S1°0 € S0 wQl1-3V
00€ S0 91 oy 8 zro o€ S 901-ny
09 1'0 91 4 9 91°0 T Lo £01-nY
09 11°0 8T L 8 €0 7 80 $6-1Z
09 1'0 (43 08 A% 11°0 € S0 $6-aN
09 10 91 v 9 S1°0 € S0 ¥6-AN
(174 T0 9 S1 0T S0 9 I §9-uz
1741 T0 ¥'T 9 (43 80 8Y 80 09-0D
09 110 8T L 09 Sl 'S 60 65-24
09 10 91 v 9¢ 60°0 € S0 85-0D
09 10 Tl € 0T S0 € S0 7S-UN
00€ S0 8 0z 44 I'l € S . 1$-1D
174 61°0 14 S 8 T0 9 1 9p-o8
10d [eo], 3nod pd@or, qwadd, ot 1pdeor quapdor pdpEor, quadd 01 sepronuoipey

s[10§ S[qnjosu] 191ep qenL] Iem SIS Y

‘Answonoads ewwes 10§ sajdwes [10s pue ‘1orem ‘are JSHA  “2-a dlqeL

D-3



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

Small Mammals Vegetation
Radionuclide pCi/g Total pCi pCi/g Total pCi
Sc-46 0.2 12 0.07 12
Cr-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-110m 0.2 12 0.05 8.4
Sb-124 0.2 12 0.04 6.7
Sb-125 0.7 42 0.11 18
Cs-134 0.3 18 0.04 6.7
Cs-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
Am-241 2 120 0.3 50
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GAMMA SPECTROMETRIC ANALYSIS DETECTION LIMITS

Tables D-2 and D-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

where
B

t =
E
P
222

271 + 4.66 B'/2
t X E X P X 222

the total correction in counts (Compton, background, blanks, etc., for the same counting
time)

the counting time in minutes
the counting efficiency as a fraction

the gamma-ray emission probability for the particular gamma ray being measured
the dpm/pCi.

The figures in the left-hand column of each sample type give the same detection limits expressed in terms
of pCi/unit 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 D-4 presents descriptions of environmental monitoring samples for gamma spectrometry
analysis and counting conditions for stated detection limits.

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

Media

Sample Description

Counting Conditions

Air

Water

Soil

Vegetation

Sampled at approximately 4 cfm for
2 weeks on 4-in. Versapor 1200 mem-
brane filters for a total of 3 x 10% cc
per filter.

4-L collapsible polyethylene container
containing 25 mL of conc. HNOj3 and

two Whatman ashless filter paper tab-

lets for 4000 mL of water.

16-0z squat jar filled to the bead
below the threads after settling.

16-0z squat jar filled to the bead
below the threads after settling.

Monthly composite samples of two 4-in.
filters containing a total of about 6 x
109 cc of air are held flat over the detec-
tor and counted for 12 to 16 hours
depending on the detector system used.

The sample is shaken vigorously to dis-
lodge all material from the sides and bot-
tom of the container and filter. The fil-
trate is transferred to a 4-L Marinelli bea-
ker and counted for 16 hours. The filter
and paper pulp are also counted for

16 hours in contact with detector. Sample
size, 4000 mL.

The sample is counted in the squat jar
for 2 hours with the jar being rotated as
close to the detector as possible. Sample
size approximately 700 g.

The dry sample is counted in the squat
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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Appendix F

Effluent Sampling Analyses Results



10S 01/21 0S'€ F 0L'ST oL'S F OF'6 18°0 F 0T°€l 8S'l F 69'8 1nod vjog $S0ID
iS1 6/21 or'T F OEVI NSt F 690 0 F LS'E 61'C F 01T 1n0d eyd|y sso1n
000 1121 0TS ¥ TT9 Wy F €€T- 000 F LSO — 1n0d LET-SD
000°0S 1721 [1S°T F 8T€ [1ST1 F 8T'€ y1f 00°0 F 82°€ — 1nod 171-3D
00S'L 914 00’8 00°€ 83y 8€'6 /8 3UIZUAQOIONYII- 1
VN 1 2i4 00'181 06’72 06'€L 78'8L /3 owz
000°S 192 0S¢l nooe 00’8 s /81 pea]
VN viv 000°0L 00y STO'LS SLO'EL /80 wnipog
VN 1% 06°01 06°01 09'v1 £8'S1 /81 osauedue|y
VN iy 00t'61 00081 00L‘81 69L°0T /34 wnisougeN
VN 1914 00S°'11 1 000°S eIe'L 991°8 7/3d wnisseoq
VN 114 TIL 0’611 ¥8¢ 119 18 uoi|
VN 144 0T’ 1€ 09'vT 0z'0z rAN'T4 /8 Jaddop
000S w 08'Ll 10001 086 1€l /81 wnjwoyy
VN iy 00L'S9 00p‘€9 SLEY9 696°79 /8 wnoje)
000001 112 0L'98 0L98 89°96 €L6 18 wapeg
VN 11/21 0'016'C 0T’ 9L'€6T L11 18w SSL
VN 4,4 06'L ov'y £eh 76'9 18w aseaIn 29 110 [e10L
VN 714 00°81 oL'€ €511 79'ST /8w J0L
VN 714 r4: 4 ¥8¢ oth s /8w saL
VN 4,2 08L°0 N 0010 S ZA\ £P1°0 18w 1e10L, ‘spying
VN 214 oL'SE 00°0¢ £0°T¢ ov'Th 18w aejing
VN 214 00S°€ 00L'0 0081 68’1 1/8u snosoydsoyd (€10,
VN rAVA! 0122 09'9 86°¢1 £0°¢l 18w yepiafy 1e10], ‘usBonIN
VN 9/L 001°1 N ozoo 165°0 091°0 T/N-Swt SeNIN se ‘usBonIN
VN S/L 0190 noreo 1S2°0 0500 TN-Sws AN se ‘WdBonIN
VN v/s 009'1 410200 0160 70’1 1/N-8w SINN+IIRNIN ‘UdgonIN
VN iy 089°0 001°0 8570 91°0 18w sjugloepng
VN 714 0€2°0 081°0 €020 802°0 1Rw apuonjg
VN ravral 00°00V 0€£'sT 79°0C1 SOl TBw  puewdq uaBAxQ [ed1way)
VN 712 00°0¥1 866 $6°0Z1 691 /8w . sproyD
71-S'T (AV/A! S8'L 6€'9 L PeL Hd
VN rav¥zal 00°0v6 0ST (44 ¥SL sl Ayanonpuo)
3VYN raVA! 00'611 00°S (YA Lve /8w puewsq uedAxQ [edrdojorg
JoulfepIMD oSoduieg pWNUIXEIN 966 WA 9661 ,98e10AY 9661 2q9BRIOAY [EOLIOISTH snun ploroweled
Jo sequinN

AﬂWw.‘—nd\nmUv jusnpjuy juejd juauieasy, waaom V4D 10} Arewruins elep Juanijyo 9661 pue [BOLIOISIH “|-4 9|geL




*INJBA PIJBILNS? UE SAENPUL SR} [ |
IO 19tem Sunjuig Y

-Aluepaoun ewsis 7 paleidosse ay) are umoys sanuiepsoun)

*SaN[eA J[QBIIAIP JO JAGUINY JUIIdLINSU] I

“HUWIE UOLIOIIP ) MO[aq Sem J[nsas 3y Jey) sajediput Seyy 1 'y

*3|qeoijdde jou = ypN 8

*P310U ISIMIAYI0 SS3JUR SO I8 s 3ul[aping [eaifojoipey ‘payioads um._Equ ssafun ‘nui §I0L VIO 7}
‘9661 10§ SIASAU J[QRID)IP JO J3qUINU/PID[02 sajdwes Jo saquiny 2

*UOHBIUAIUOD J[qRIIINIP WNWIXB P

“08e19AR 33 SUNEINO[ED UL PISh SBA JILLI| UONIAIIP Y} J[BY ‘WU UONDINIP aY) uey) SSI SUOHIRIIUAIUOD d)K[kuk Ylim s1ajoweled [earSojoipeIuou 10,4 5

*$93813A8 359U} U PAPR[OUL 10U 1M [66] ©) 101d SI[duIES WOIF SINJEA IGEIINGP-UON ‘S661—986 | WOIS PIIII[[OD BIEp WO} Pajejnd[ed alom safeione {BOLIOISIH "q

*pajuasaid ae 9661 Ut pard3lep sapewered AjuQ v

100’8 /21 ¥9°0 ¥ 980 Neso F LEo- 000 ¥ 010 - 1nDd 06-1S
000°0T 1/21 L Oor'l ¥ 6¥°C nvso F 1€0- 00°0 ¥ S1°0 - 110d 68-1S
1000°0Z [AyrA! 00'09€‘C F 00°00%‘81 00'729°1 F 00°00°'sT1 177998 F ¥S'9PS'91  98°TTI‘l F 69°L1T'¢] 1od ¢H

JoulfepingD oSopdureg pWNUWIXBIA 9661 WNWIUIA 9661 »98eI0AY 9661 2q9SRIoAY [ROLIOISIH sHupn plojoweIey
Jo Jaqunp

"(ponunuod) *}-4 s|qel

F-2



“TOIN Jotem Supjui( |
*anfea pajewnsa ue saedtpul Sey r Y

“Kurepaoun ewidis Z pajeIdOSSe Y} 1 UMOYS Sanueadun T
*SaNJEA 3[qEIO)AP JO JIQUINY JUADIINSU] 1
“HWI{ UOKIIIIAP A} MOJ3Q SeM J[NSAI AY) Ty} sajedtput Sey) () 'Y

+gjqeatjdde jou =yN ‘3

*P310u 3SIMIBYIO SSAJUN SO I8 siwif suaping [esiSojoipey "payioads IsimIdYI0 SSIUN ‘WUIT 4TOL VEOU ¥
‘9661 J0J SINSII I[QRIONIP JO JAGUINU/PNII][0 sajdures Jo Joquinp '3

*UOIBIIUIIUOD DYQBIDINIP WRUIIXEA] P

-o8e10ak oy SuRINO[ES Ul Pasn SEA M| UOLIO3IOP Y} JIBY “HLUI| UOIIIIIGP YY) UEyj SSI| SUONEBAIUIU0D AA[eue Yiim s1vjaurered [201S0[0IPBILOU JOJ D

-saGe19Ae 9Y) Ul PapN[OUL 10U 1M [66] 0) 1013d sajduies WOLJ SIN[EA I[GRIINP-UON "S661—-9861 WIOIF PIIII[[0D BIBP WOI) PAIRINO[RD d1om d5eIoAR |EDLIOISIH 'q

-pajuasad a1e 9661 Ul palddA3p s1ajaweled KjuQ ‘e

1000'0C vis 00029°1 F 00°00¥‘T1  00°00S‘T F 00°00°011 9EYY6 F IWIV6' Il $6'€SI‘T F 8LYP'HOI 1nod €-H
{08 s/s sf $S°S F 0001 6£'0 F 01'1 SY'0 F 9€°€ €9'1 F €5°S nod ejog §s01D
iS1 s 0£°€ F 00'8 Nee F 05’I- f11'0 F €0 00¥ F 0OI'E 1nod eydjy ssoin
VN 11 000'6€1 000'6€1 000°6€1 0SI‘IS /81 wnipog
VN 11 001°LI 001°L1 001°L1 0SL81 /8 wnisoude
VN /1 0899 0899 089‘9 S61'y 1/3v wnisseoq
VN 171 891 00°891 891 ¥81 /8 uoi|
VN 1 00569 005'69 00569 0S9'vv 18 wae)
VN 714 o1°LT 00's 06's1 76°'S /8w SS.L
VN 11 ozl 0zT'11 0TIl 0g'L 18w J0L
VN mn $89 $89 $89 Yo /8w salL
VN 1 00°LY 00°LY 00'LY 0L'8¢ 18w aeyng
VN viv 0011 0L0°0 €11°0 SET0 18w snoJoydsoyd [ejoL,
VN 1 i 4 0£'6 or'l ov'E 44| 1Bw 1yepify [e10, ‘uaBonIN
VN e 095°0 0800 0Z¢0 — T/N-3ut QeaIN se ‘uaSoniN
VN 1z 061°0 noroo 001°0 — T/N-8w SN se ‘udSonIN
VN 11z 011’0 41 0200 090°0 L9T0 T/N-Sw QUIIN+IIBAIN ‘UdS0omN
VN 11 0620 062'0 06T°0 SI1Z'0 18w spLon[y
VN i 08'2S 0€'sT £S°LE L3861 /8w puswaqg udBAXQ [ednwRUD
VN - /1 S6T S6T S6T 24! /8w apHoYD
71-$C 1714 8L'6 14%] 706 £€'8 Hd
VN viv £68 (1)87 $89 S¥9 s Ananonpuo)
3VN 1714 00's 00'1 SLT ov'e TBw  puewsq uadAxQ [edsojorg
3 osodueg punuiXey 9661 WNWIUIA 9661 ,98.I0AY 9661 u.nowﬁo>< [eoLIoISIH sjun gloruered
auiepInn  Jo IoquinN

.E.H.Wn«inmUv juanjjy juejd jusujealy, owsgom_ vdD 10} Arewnuins BIBp Juan[JJo 9661 pue [edNI0ISIH “g-4 9jqel

F-3




"MWi] UCHDAIIP 3Y) MO[aq SBM I[nSI 3Y) Jetf) sajeorpui Seyy )

*SanjeA 3[qL193)3p JO JdqWINU JUdINSU] ‘I

*3jqesijdde jou = N Y

‘anjea papaIxXa ue sajedipul ey 8

"payoads asimIayIo ssajun “Jwi] 4101 VIO '}

9661 10§ SINSII 3qRIDAIP SO IqUINU/P3)IY[0d safduies Jo Jaquiny 2

*UONEIIUIIUOD JYQRIINVP WNWIXB P

*age1aa 3y) Sune[NO[ED UL PISN Seas JWIE UOHOIP A J{eY *HUI UONIDIIP 3] UBY] SSI] SUOHBIIUSIUOD djATeuE Yitm siojowered [22190[OIPRILOU 10,4 *5
*$661 W01} PaIO3[[0d BIEP WO PAR[NI[ED M SOFRIIAE [BILIOISIH g

*pajuasad a1e 9661 ut pajoadp s1adwered KjuQ ‘v

VN (AV4! 00°€Tt 0£'1T £9°'9% 06’19 18w SSL
VN Tizel or'é 00T 6€Y LY'L 1Bw snoloydsoyd [eioL,
VN AV A 08'6v 0L'07 66V 00°LE 18w Iyepialy [elof, ‘ueSoniN
VN 01/21 0rs0 N070°0 8110 LO1'0 T/N-3w aenIN se ‘uafonIN
VN 1/ obT0 (1 010°0 £L0°0 0100 T/N-3w SN St ‘UaS0nIN
VN 24 or'lg 06°L1 00T — 18w gluowwry se ‘uafonIN
T1-sc (4974 0£'6 06'9 06'L 89'8 Hd
VN 11 0zI‘1 veT $09 T6L sr Ajanonpuo)
yVN (A¥74! 3l 00°¢61 00’8 80'98 £€°29 18w puewaq uadAxQ [eaidojorg
jRuIepinD ICET(LTIN pWRWIXBINL 9661 WINWIUIA 9661 598eIdAY 9661 2¢qP3RI0AY [OLIOISIH siun glolowered
Jo JaquinN

"(69L-ddD) wuenyjuf Juejd jusunesx], 98emas JdOI 10§ Arewwns ejep JUSN[J2 9661 Pue [ESLIOISIH g~ 9|qeL

F-4



N nuadd uoneoijddy pue Jalemarsep f

*SaN[BA J[GEID}AP JO IIGUINU JUADIFASUJ I

*3jqeonydde 1ou = YN Y

“ W UOKIINIP 3Y) MOJ3q Sem )[nsas Y) jey saeospur Seyy ) 3
"paiyioads asimIaylo ssajun Wl 4101 VIO

9661 J0) SYNSI J[qRIINIP JO Jaquinu/pa1d3|(0d sajduies Jo Joquny 2
*UOLIRIIUIIUOD J[QRIISP WNWIXE P

~ade1aAe ay) SuneINO[ED Ul PIsh Sea U] UONI3)AP Y J[BY )T} UOKIDAIP Y} tey) SSI| SUONBIUIIU0D JiA[eue YIim s13)oweied [ed18o[oIpeIuok 104 3

*S661 WO PaIO3{[0d BIEP WIO) PIIB[NO[ED 21am 33eIdAe [BOLIOISIH q
*pajuasaxd ase 966 Ul payaaap sidjawesed Ljup v

(001 9/Z1 ov'ze noos 659 £€'6 18w SSL
VN r4V4| 0'1€S . gs¢ Wy siv /8w sdaL
VN rAVA| 09t opr'T 6€'€ €€ 18w snoloydsoyd [e10L
0T cl/gl LS'61 ¥69 LEET — 18w [e10L, ‘uaSoniN
VN €l/€l oL'81 09'C $S'8 LSV /8w 1yepiafy [eioL, ‘usSoniN
VN €1/€1 009'8 0LL'O Yoy £€°6 N-8w alenIN se ‘usfonN
VN €1/€l 0S€°0 0200 SL1'0 P00 T/N-3w SN se ‘udBonIN
VN 1714 00°01 o1l 08'¢ — /8w eluowwy se ‘uafoniN
VN rAVA| 00°622 05'99 €8LIN [N E: 78w opHOIYD

ZI-$T r4¥4| 01'6 869 86°L €06 Hd
VN raviAl 010°1 ¥0T 879 LOL s ; Ananonpuo)
yVN - 01/z1 00'LL 3000’1 €811 0091 /8w puewaq ua3AxQ [edg1dojolg
joulpepinD osojdueg pWNWIXEIA 9661 WNWIIA 9661 L28e10AY 9661 2q98€IoAY [2OLI0ISIH sjiun glolowered
JO 1pquinN

Am hh-nmnwnvv juonpjjy juejd juaunjealf, owwaom ddDI 10} Areununs elep judnjyJo 9661 pue [BOLIOISIH "p-4 Sjqel




00 1dem Jupjuuq '

‘Ajurelaoun ewdis 7 PIIBISOSSE S} B UMOYS SINUILIDU[] ')

*anjeA pajewtlsa sajedipur Seyy ¢ T

NUTATOL VIO °t

*JRUI[ UOTID3I3P 3Y) MO]3q Sem 1[nS3I 3 1eys sajediput Sep) N 'y

+3qeoyydde jou = YN ‘9

*PaIOU ISIMIIYIO SSAYUN YW PO J9m3IS S{|e] oyep] Jo AuD *3

9661 30} SINSII I|QRIIANIP JO JAqUINU/P3)D3|[0d s3jdwes jo Jaqun 3

*UONEIUIIUOD J]QRIINIP WNULXEN P

*sade1oa® oY) Suzienojed Ul Pasn Sea JLI| UOLIIIP A1 J[BY ‘HWI] UOTIIANIP L) UBY) SSI] SUOLBIUIIUOD JK[euE Yiia siajdwesed [eaiSojorpeiuou 10, -0
*SOSRIIAE DY) Ul PIPNjOUL 10U 1M 661 0 J011d Sa[diues WOLy SIN[EA J[qRIIANIP-UON "S661—0861 WOy P[0 BIEP WIOL) PAIBNOJED 19M S9SeI0AE [BOLIOISIH 'q
*pajuasaid 318 9661 Ut Paioayap siawesed LjuQ e

108 LTl 09'C F 0I'9 N70T F €0 0 F 65°€ 98’1 F 8I'¥ 1nod ejog sso1
iS1 204 780 F 192 NSt F 00 020 F LE] el F €T 1nod eyd|y ssoin
© 001 1/01 00'L i 00°1 s 8¢°0€ /84 3pHOYD AuSAYION
VN 1/01 00°S n00s SL'T &7 /81 SUBYIOWOION]JOIOIYOLL],
019 L/01 01°'9¢ 08°'Zl 1L°€T ol'bs /8 ouiz
079 Z/01 0T'ss nooe¢ 8'v1 069 /81 pes]
08€'s L/01 0c'ov Nno0'sz €L'ST S0'SS 18 Iaddo)
oLL'T T/01 or'6 0S'L 69°S , 18 /3 wnjwoy)
1000001 Z/01 0c'L8 06°0L 7866 20°L6 /8 wnieq
0021 1/01 7L 4N 00'S L6'T 65’y /34 apiuek)
0'6-S'S 01/01 €78 6L 6L'L IS'L Hd
gVN 01/01 L9¥ LLY €€ ¥0S s AnAnodnpuo)
joutepmnn oSojdueg plunuIXeA 9661 wnuwiup 9661 298RI0AY 9661 2q98819AY [BOHOISIH snun edoloweleq
Jo qunN

"(VE09-1) SeHoteI0qe ] DY 10§ ATewnuns ejep uanjjs 9661 pue [e9LI0ISIH "G-o jqeL

F-6



*3N{BA PIJBUILSD UR S2)edIpuI e[ [ 1

“JUWIf UCIDIIAP A[) MO[q SEM I NS dY) ey sajedipul Sepy ) 'Y

-ajqeorfdde jou = yN 8
"N} 3p0)) Jomag s|[ed OYep] Jo KD 3

9661 10J SIRSII 3[qRIO3IAP JO IXQUINU/PAD3[J0I sajdwes Jo 1quinN 3

‘UOHIBIIUIIUOD A[QR)IJ3IP wnWIXeN P

*598e19AE oY) SUNE|NO[ED Uj PISN SEM JUSI] UOLIDIIP YY) J[BY ‘HiLl] UONIINIP YY) UBLf) SSI] SUOLIBIUIUOD AA|eue Yim sidawered [eo180[olprIUOU JO4 *D
*sage1aAe atf) Ul Papnjous 1ou 31am [661 01 Jotxd sajdiwes wiasy sanjea J[QeIONIAP-UON ‘S661~9861 WO PAIDI[OD BIBP WOLY PARIN[ED 25am SITBIIAR [EOLIOISIH °q
“pajuasaxd 28 961 I paKd3Iep s1vjweled A[uQ ‘e

VN /€ 1001 £ 00°1 007 nosz /8 AUBYIOWOION[JOIOIYOLL],

019'C 2T 00211 ov'ee oL’L9 6L'8¢ /8 ouiz

029 e 019 ov'e SL'Y 1S°¢ /8 peay

08¢'c W 08'8¢ or'ig S6'PE ov'ty /81 JaddoD

00S €/L 08'61 4N 00°S 0£'9 LETI /8 sjouayd

0'6-S'S S/S £6°L 0S°L vLL 9L Hd

VN SIS 795 091 sse 09¢ L . Anagonpuod
joulepmy sSo[dwieg pUNUWIXEA 9661 wnWiw 9661 5988I0AY 9661 oﬁowﬁu>< [eoLI0ISIH syuN glolouwiered

Jo requinN

"(G€09-141) Xo[dwod DYJ 10§ Arewsuns ejep NS 9661 Put [eILIOISIH "9-d d|qeL

F-7




NUT 4T0L VIOd

“NWH| UOHIOSIAP ) MO]aq sem J[nsa ) 1ey) saredipur Sefy () 'Y

*3iqeoyydde jou = yN ‘8

*paly102ds 3s1MIAYI0 SSA[UR JIuI] IPO)) 19mIS S| OYep] JO AN '}
9661 10§ SINSII I[GRIIIIP JO IXQUINU/PAII|0D SI[AUIES JO JIGUINY] '3

*UONEIIUIIUOD J[GRIONIP WINWIXC] ‘P

*safe1oat dy) Sunenojed uj Pasn sem JW[ UOIIIAIAP A J{BY ‘U] UOHODISP ) UBL) SSI] SUOHIBILIIUOD IA[RUE Y)IM [BIISOOIPRILOU 10, *D
"soesaae ayj ul papnjoul jou 2am [661 0) Jo1id s3|dues WO SINJEA JGEIOINP-UON "S661-9861 WO PIIOI[[0I BIEP LWIOIY PIIBINIED AUdm SIFeIoAr [B2LI0ISIH °q
‘paruasard 1k 9661 ui parostep sisjowered AjuQ ‘e

001 /11 00°S nooe 0s'T nsLe 1/8d 9pUOJYd duAYION
100S°L i 00°9¢ noos S0'L sy°6l 1/8u SUSZUOIONYII-Y ‘|
019'C r4VA! 00°6v1 oL'sy £5°L8 %4 /3 iz
079 S/Tl 0€'L nooe 68 6£C /84 pea]
08¢€‘c (Al4| 00°801 09°9% £9'v8 0L'T6 /8 Jaddop
OLLT 1121 08'9 noss 86V 99°01 /84 wawoy)
1000001 (/74 ov'8s 0s'LS 66'26 691 18 wnueg
0sp 8/Z1 0£’ss 0099 61T 12l /8 EETAIEN
SU0QIBd0IPAY
VN 1174 01 001 8L'0 SL80 18w wnafondd [0,
001 (474 o'se 00'v1 oLbZ ov'9 18w asea1p) pue 10 [BIOL
00S LiL 00°LZ1 0TSy ¥6'L8 i /87 sjoudyq
002‘1 €/T1 09°11 4N 00°S IS'¥ 6v'6 /81 aprued)
0'6-S'S S1/S1 89'8 SL'L 81'8 S0'8 Hd
VN S1/S1 1¥8 €8¢ SLS Sz8 s AnandnpuoD
JoullepInD ssojdweg pWRUWIXBIA 9661 wnwiui 9661 293RI0AY 9661 2q98RISAY [EOHOISIH siun plojowierey
Jo rquinpN

"(919-4:41) SuIp[ing Y201) MO[IIA 10§ ATRUILUNS BIep JUSN[JIS 9661 PUE [EOLIOISTH *Z-4 S|qEL



w0S 11721 0TS F OF'ce oLt F 0£9 1L0 F ILVI 61 F OI'11 110d Bjogf SSOID
wS| 9/Z1 0¢'l F 0S¥ N9l F 60 Y0 F 10T €T F 16 mnod eyd]y ssoin
000°€ 9Tl ¥9°L F 06°S1 nss9 F vri- b8l F €9 91 F 6Ly 1nod LEI-SD
000°S 121 £89F% F 79°S novs ¥ 29 1000 F S6°'1 — 1n0d 09-0D
VN S/S 00'9F1 oTLe WL 811 /31 ourz
000°1 116 NnoL'sy oT'e £P'L ¥5'61 1/8 LSRN
000°S /6 nooie nooe yeL €0'91 /8 peay
VN 6/6 000891 0S1°6 6LE 6 S9T' 1¥ /8 wnipog
VN €/3 01 00°0b 06'S 6S°€l 0L'9¢ /8 ssouedueq
VN €/ 000°0T 006'v1 €EI‘LY $81°S1 /34 wnisaugey
00T 1/6 00v°0 nooro LI1o 0L6'0 /34 IS UBIE)
VN 6/6 oep'1 pel LLS 80P 1/8 uolf
000S 9/6 0791 noss 101 61'6 1/8 wniwoIy)
VN 1414 008°09 009°IS 050°8S 09699 /8 wnpe)
000001 6 000002 05°86 82'701 sl /34 wnpegq
000's 1/6 N 0or9¢ 06'v 6L o1zl /8 JluasIy
{001 LIET 00°SPE noo's 6€ v 10°61 1/3w SSL
VN 714 00L°T oLl 8€T 00°s1 18w J0L
VN 8/8 oIy ¥ST 87¢ 08¢ /3w sdL
VN 6/6 1f 00°6€€ 00°¢€ 99°SL 65°0% 18w aeyng
VN 6/6 09 09€'0 LT’ 1 81 18w snoloydsoyd [e10L,
0 6/6 88'S €Y LIS 6Tl /8w [e10L, ‘uaSonN
VN 6/6 00€'T 091'0 966°0 69T /8w Iyeplafy [el0], ‘uaSoniN
VN 9/9 06 00T SO €8¢ TN-Sw SIeLIN St ‘USS0IIN
VN 9/9 0020 0200 €01°0 —_ IN-8w LN se ‘uafoniN
VN /€ ISy 08’ JARY 659 IN-8w SUNN+IIENIN ‘udFonIN
VN 9/L 0EP0 n001°0 0s2°0 — /8w gluowwry se ‘uo3oniN
VN 6/6 0£2°0 061°0 LITO 81€0 18w apuongy
VN 102 o1'vl noo's or's 6v°01 JBw  puews(q usSAxQ [eo1UY)
VN 6/6 00°LSY 08'Li €€°011 U /8w apHoY)
T1-§'C ralzA 116 €0°L 68'L S9°L Hd
VN 11/11 0ss 091 8Z¢ SPS s Ananonpuo)
y¥YN 9/8 00t 3N 00'1 8€'T 1§49 8w puewsq uaBkxQ [ed18ojoig
uocm_ob_—-mu omu_msmw vE:memz 9661 WINWIUIN 9661 oowﬁo>< 9661 o.aow&uv>< [eOLIOISIH siun eplojowered
Jo IequinN

"$S9-NV.L 10 Arewuins ejep Juonjjjo 9661 pue [eoLI0ISIH "g-4 djqeL




“TON J9tem Supjuuiq ‘w

*Ayurepadun ewidis g PajRIdOSSE ) 918 UMOYS SAUIBHIUL 'f

*aNJeA PAjRWIISS UL SAJEdIpUI Sefy [ Y

Nwiy ituuag vonesrjddy pue saemasep T
*SIN[BA J[GEIIAOP JO JAQUINY JUILDJASU] 1
+aiqeatjdde jou = yN 'y

W[ UOHIIIBP Y} MOJIq Sem J[NSal Aty Jey) sajedpul Sepy ) 8
*PAIOU 3S{MIAYIO SSI[UA SO 48 SHwi| dulfaping jedidojoipey "pa1dads astmiaylo ssajun U JTOL VDY J
9661 10 S)NSa1 2[qeId}AP JO IqUINY/PAD3[[02 sA[dwies Jo Jaquny] 2

"UOHEIIUIIUOD J|qelId)op WnWXBN P

"sadelane oy Sune(nojed ul Pasn sea Jul| UOHO)IP 3Y) J{BY “JILF] UOIIANAP Y UEY) SSI] SUOHBIUAOUOD J1Kjeue YiIm s1otawesed [22190[0IpRIUOU J0,] D
*s28R19A® 341 UL PIPRIOUL 10U AIM [66] O3 Joiad sadures 01y SINjeA I[GEIDNIP-UON "$661-986 1 WO PAIOI[[OD BIEP WO} PIIR[NED 313Mm SITRIOAR [EILIOISIH °q

“pajuasasd a1 9661 ul pardatap s1dewesed K[uQ ‘e

w008 8/C1 9’1 ¥ 1S9 LT0 F €50 61°0 ¥ 90T L90F LO'E 170d 0618
000°0T (474! Nn8y'o F €80 neen F 8I'r- L1'0 F €0 o'l ¥ 660 110d 68-IS
w000°0C 1974 009S1 F 00'90¢ N00°00T ¥ 01'9¢- 00 F 81's61 - 1nod ¢H
JulPpInD Jsojdweg pUINWIXEIN 9661 wnunuIN 9661 2988I9AY 9661 2'qPSeIoAY [EOHOISIH siun glolweIe]
Jo raquinN

"(ponuguod) -g-4 ajqel

F-10



“1ON Jatem Supyun f

“Ayurenaoun ewdis 7 pajeidosse i) AIe UMOYS SINUIRIIAUN "1
*HUWI{ UOIIDAIP AY) MO[2q Sem J[NSal 3y Jeys sajedipul Sey 1 Yy

*aqesdde jou = yN 8

‘pajou IsIMIAYIO Ssafun SO Sk siwyf aw[aping [esrSojorpey “Paryidads aSIMIRGO SSUN “NWIT dTIDL VIOA 3
‘9661 10J SHNSII I[QRIOASP JO IGUINUP3)II[[0D SI[AUIES JO JqUINN O

“UoLENUIDUOD I[qe)IAIPp WNWIXE]N P

*saBeI0A ay) Suneno[ed Ug Pash SEM U] UOHIAIP Y J{EY VW] UOKIINIP JY) UBY} SSI] SUOHIENUIUOD dlk[eue yilm s1djoweled [23180j0IpRIUOY IO 2
*s93R19AR 9y} Ul PIPNJOUS J0U 1M [ 661 01 1011d sajdILs WOIJ SINJRA I[QRISANIP-UON *S661—986]1 WOIJ PAIOY0D BIBP WO Paje[nafed aam saesaae 18dLI0ISIH q
pajuasaxd a1e 9661 Ui PP s1alRwesed AjuQ e

£000°0T /9 00°00€ ¥ 0008 1109861 F 00°6Z1- 000 F 69'%C — 110d ¢H
10§ 9 oL'Ll F 00'9€ 98'81 F 780 79'9 F 6S°€T 0098 F 0019 110d ejog ss0ID
iS1 €/9 00'9€ F 00'¥¥ 09'01 F ¥€'I- €8T F 00°€! 10079 F 00°Sk 110d eyd|v ssoin
VN 1/€ 06'8¢ N o000z €9°61 09°9¢ /8 suz
VN /€ ol'v8 noooy LE'TY 0T's¢ 1/81 P¥PIN
VYN €/g 000°0L9T 000°08p'1 €EE'E61'T 88y /8 wnipos
VN €/€ ov°6€ ov's1 £6'6C 18'8¢ /8 asoueSue
VN €/€ 000081 00011 £€€°TEl SLY'E€T /81 wnissuge
VN €€ 001°LI 009'C1 LOEYT L17'9T /81 wnisselod
00T T/E 01€£0 10020 L0Z0 SE'9 /81 Amorop
VN €/€ 09T 00T'1 54 NA 8IS‘S /81 uoi|
000'S €/ 00v1T 0991 £0'v8 91°0L /81 wnjwosy)
VN €/€ 000°08€¢ 000°00€ L99°0S€E 881‘8¢h /8 wnioe)
000°S 1/€ 0 00°001 Nn00°01 €6°LT TLes 181 JludsIy
VN £/€ 00°02¥ OL'EL €T LYT LSV 18w SSL
VN €/ 00Z°11 0£€‘s LL6'6 209'12 1Bw N
VN €/ 0°02Z'S 0T'18 ¥'098'C 896'LI 1Bw arjIng
VN (43 0iI€0 10500 er1o 810 1Rw snooydsoyd (€10l
VN w0 08°Ll o'l 09'6 81T T/N-8w 2enIN se ‘usBonIN
VN /1 00'1 001 00l *€6'9 IN-Sw SNIIN+IIENIN ‘UaS0oNIN
VN €/€ 0s°1 ozI'o L6S'0 708 1Rw apuonf{
VN 1/€ 08'8 4N 00°S 09'v 6T'L1 qBw  puewdq udBAXQ Jedudy)
VN €/€ 00°s81 09'6 £L°69 061 18w apuoIYD
Z1-$'T we 9’6 £9'8 S0'6 $T'8 Hd
3VN w 0ze'L 9LY'T 8687 v8°1T sl Ayanonpuo)
JouepInD ssojdueg pWINWIXEIA 9661 WNWIvIA 9661 598e19AY 9661 o.numﬁo>< [eoLI0ISIH SIuN glopweled
Jo JoquinN

"80L-V.L 10J Arewiuns ejep Juonfjjo 9661 pue [edH0ISIH "6-4 dlqel

F-11




3S1 9/11 85T F 00°€l nogi ¥ ol 910 F v6C 1€'1 F 99'1 1nod eydjy sso1n
VN w £00C £00'1 00T ST'T 1/81 SUBYIOWOION[JOIOYIM],
VN Vi 4 or'é6 ¥'6 $8'6 AL 1/81 ouiz
VN 74 00L9z 0S8‘L €112 LPS'EI /81 wnipog
VN 114 08'C 087 €€'9 6L9 /81 asaueduey
VN 124 00€°ZS 006°91 SLI‘TY 7€5'9T 1/8m wnsaugepy

VN 19,2 00611 N000's 897'8 891°L /81 wnisseod ~

VN I 00'€6T novrsL 801 ¥z /81 uolj i

VN |72 oL'6 0L'6 08’11 €T1T 1/8d Joddo) =
000°S w 08°01 09'8 Se'L el /81 wnwoy)
VN v 000'8€1 006'SP STLII €TTIL /31 wnid[e)
000001 172 el (44| 901 17°¢€6 /80 wnueg
000°S 102 0091 N 0001 SO'11 6T'LI /8 J1uas1y
VN (7,4 008’1 0000 8801 9€'S 18w J0L
VN 1714 0S8 6vT 869 LIS 18w sdaL
VN vy 006'1 olr'o 8LE'1 011 71/8w snoloydsoyd [eioL,
VN /1 08'C 08'C 08'C e T/N-Sw denIN se ‘uadoniN
VN €/€ 06'C 0Tl LTT 61°C T/N-8w SINN+3IeNIN ‘UoSonIN
VN v 0zr'o ovio 81€°0 LIEO 18w spuionyy
VN V2 0g'11 noo's oLy £6'8 18w puswa uaBAxQ [eorway)
VN 1714 1f09°LE 09°€l SE'8T 6€°€T /8w apuou)
T1-$T viv s €L°9 9L 09°L Hd
VN viv 778 €1€ 6v 866 sil AnAnonpuo)
4N 9,4 00°Z¢ 3N 00°1 €9°01 P LI /8w pueura uadAxQ [ed1dojorg

JeulPpIy oSo[dweg pUInWIXEIA 9661 WNWIIA 9661 598e10AY 9661 u.aomﬁo>< [eoLIOISIH snun elooweled
Jo _quny

"Y9L-V YL 10 Areununs ejep Jusnjjje 9661 pue [edLI0ISIH *0 -4 d|qeL




1D 39iem Supjuu

‘Kurenasun ewiSis  paIeIdosse aiy) a3k umoys sanutepaoun) 1

*anjeA pajewisa sajeoiput Sefy [ 1

*ajqesijdde jou = YN Y

*HWI| UOLIOAIP AYi MO[Iq Sk J[NSaI ay) Jey sajedtput Seyy ) 8

*PJOU ISIMIIYIO SSAJUN SO 248 shwl] dulfoping jediSojorpey “patjioads asIMIYIO sSafun ‘Wi DL VIO )

9661 10 S)Nsa1 3[q P JO Jaquunis/patos)[od sajduwies Jo Jaquiny -2

*UOEIRAIIBOUOD J[qRIOIP WIMuEXe P

*sade1aae oY) Sune[nofes up Pasn sem JWIE UONIIAP Y} JjBY NWI] UOHIIP ) UBY) SSI] SUOHEBIUIDU0D 3)feue (im s1djowesed edrdojoipeiuou 1oy o
*$a8eI0AE 3Y) Ul POPRIOUL JOU 313M 6] O s01ad sadwres Wosj SIN[BA 3[GRIINIP-UON "S66 19861 WOIJ PIIOJ[03 Blep WOI) Paje|no[ed A1dom saFe1oAe [BILIOISIH 'q
‘paruasald a1k 9g6l Ul pAoARP s1jswesed A[uQ e

300'8 /11 L1190 ¥ 150 niso ¥ 600 000 ¥ 91°0 — 110d 06-1S
%0S ol/11 90'¢ F 01°81 YTl F 06'1 €90 ¥ 8L'8 09'l ¥ LI'8 mnod Bjog Sso1p)
JourPpImy oSojduieg pWNWIXEI 9661 WINWUIA 9661 295e10AY 9661 2'q9SeISAY [EdH0ISTH siupn [ SENTALE |
JO Joquinp

(penunuod) “g}-d o|qeL

F-13




F-14



Appendix G

Storm Water Sampling Analyses Results
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