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Preface

This is the twelfth annual Site Environmental Report (SER). documenting the progress of
environmental programs at the U.S. Department of Energy (DOE) Waste Isolation Pilot Plant
(WIPP).

Accounts of environmental activities, and the WIPP’s ability to demonstrate compliance with both
state and federal environmental compliance requirements, are presented in this report. Elements of
this report were compiled. in their entirety through the cooperative cfforts of Environmental -
Monitoring. Environmental/Regulatory Compliance, and Radiochemistry (onsite' Low Level
Counting Laboratory) personnel. Assessments of radiological data were accomplished with
assistance from the Environmental Evaluation Group (EEG). Environmental Monitoring routines
involve a standard practice of interaction with the DOE Oversight Bureau of the New Mexico
Environment Department onsite office personnel.

This SER provides a compilation and summarization of environmental data collected a1 :he WIPP
site during the calendar year 1995. Should a reader of this report desire to obtain copies of the raw
data used to generate this document. please write the U.S. Department of Energy, Manager of the
Environment., Safety and Health Department, at P.O. Box 3090, Carlsbad. NM  88221-3090.







Chapter 1
Executive Summary

The U.S. Department of Energy (DOE) Order 5400.1 General Environmental Protection Program,
requires DOE facilities. that conduct environmental protection programs, to annually prepare a Site
Environmental Report (SER). The purpose of the SER is to provide an abstract of environmental
assessments conducted in order 10 characterize site environmental management performance, to
confirm compliance with environmental standards and requirements, and tc;"highlight significant
programs and efforts of environmental merit. The content of this SER is not restricted to a synopsis
of the required data, in addition, information pertaining to new and continued monitoring and
compliance activities during the 1995 calendar year are also included.

fJata contained in this report are derived from those monitoring programs directed by the Waste
Isolation Pilot Plant (WIPP) Emvironmental Monitoring Plan (EMP) (DOE/WIPP 94-024). The
EMP provides inclusive guidelines implem=nted to detect potential impacts to the environment and
to establish baseline measurements for future environmental evaluations. Surface water,
groundwater, air, scil, and tiotic matrices are monitored for an array of radiological and
nonradiological factors. The baseline radiological surveillance program encompasses a broader
geographic area that includes nearby ranches, villages, and cities. Most elements of nonradiological
assessments are conducted within the geographic vicinity of the WIPP site.

To date, the WIPP remains in a preoperational phase. Accordingly, certain operational require-
ments specified in DOE Order 5400.1 and in the Environmental Regulatory Guide for Radiological
Effluent Monitoring and Environmental Surveillance (DOE/EH-0173T) do not apply. This report
does not address program modifications, new program implernentation, and activities that will be
developed to meet future (operational) requirements such as radionuclide emissions and cfﬂuents and
respective impacts upon the public and the environment. e ) I

1.1 Compliance Summary

A summary of significant compliance-related activities at the WIPP during Calendar Year (CY)
1995 is presented in this chapter. Chapter 3 will address environmental statutes and executive
orders. These important statutes and orders will be comprehensively discussed in terms of
compliance status, significant issues, actions. and accomplishments specific to WIPP.

On January 13, 1994, the DOE recommended that the New Mexico Environmental Department

(,) (NMED) allow the DOE to modify the Resource Conservation and Recovery Act (RCRA) permit

1-1
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application to reflect disposal rather than test-phase operatidns. On September 2, 1994, the NMED
rescinded the draft permit issued in August 1993 and ordered the submittal of a revised permit .
application. The revised permit was submitted during May of 1995.

e

The No-Migrarion Determination Annual Report for the Period of September 1993 through

August 1994 (DOE/WIPP 94-2029) was submitied to the Environmental Protection Agency (EPA)
Region VI, and to’ EPA Headquarters on November 14, 1994, This report was prepared to satisfy
the annual reporting requirements contained in the Condirional No-Migration Determination for the
U.S. Deparrment of Energy Waste Isolation Pilot Plant (NMD), published in the Federal Regisrér on
November 14, 1990. Although the NMD was written specifically for the WIPP test phase,
compliance conditions mandated by the first WIPP NMD will continue until issuance of a Disposal
Phase NMD. A No-Migration Variance Petition for the disposal phase is being developed, based on

waste characterization data and applicable modeling results. It is expected to be submitted to the
EPA in June 1996.

The Land Withdrawal Act (LWA), Section 8, requires the DOE 1o submit to EPA an application for
certification of compliance with EPA’s final disposal regulations. The EPA finalized disposal

regulations (40 CFR 191) in December of 1993. Currently, the EPA i is developing criteria for

certifying compliance with these regulations. After EPA has finalized the compliance criteria, a LD

compliance certification application, in accordance with the mandates of the WIPP LWA, will be
developed.

1.1.1 The No-Migration Variance Petition

gt Sk B R R A

The No Mzgranon Determmanon Annual Report for the Penod of September 1994 through

August 1995 (DOE/WIPP 95-2141) was submirtted to the Environmental Protection Agency (EPA)
Region VI, and 10 EPA Headquarters on November 6, 1995. This report was prepared to satisfy
the annual reporting requirements contained in the Condirional No-Migration Deiermination for the
U.S. Deparrment of Energy Waste Isolation Pilor Plant (NMD), published in the Federal Register on
November 14. 1990. Although the NMD was written specifically for the WIPP test phase, some of
the compliance conditions mandated by the first WIPP NMD remain in effect until issuance of a
Disposal Phase NMD. A Disposal Phase No-Migration Variance Petition is being developed, based
on waste characterization data and applicable modeling results. It is expected to be submitted to the
EPA in CY 1596.

,
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1.1.2 NEPA Annual Mitigation Report

The 1995 Annual Mitigation Report for the Waste Isolation Pilor Plant (NEPA ID# WIP:95:0002)
was issued July 10, 1995, in accordance with the requirement of DOE Order 5440.1E, Narional
Environmental Policy Act Compliance Program. On September 11, 1995. DOE Order 5440.1E was
rentaced with a revised NEPA Compliance Program and issued as DOE Order 0451.1. This order
also requires DOE facilities to track and annually rcport' brogress in implementing a commitment for
environmental impact mitigation that is essential to render the impacts of a proposed action not
significant or that is made in a record of decision.

L13 SARA Title Il Emergency and Hazardous Chemical Inventory

On January 30, 1995, the WIPP submitted the Emergency and Hazardous Chemical Inventory Report
for CY 1994 to the Carlsbad Area Office of the Department of Energy for distribution to the New
Mexico State Emergency Response Commission, the Eddy County Local Emergency Planning
Committee, and the local fire department with jurisdiction over the WIPP site, as required b}?
Section 312 of the Superfund Amendments and Reauthorization Act (SARA) Title III. In March
1694, the WIPP submitted the Emergency and Hazardous Chemical Inventory Report for CY 1993
{0 appropriate organizations.

1.1.4 New Mexico Air Quality Permit 310-M-2

On February 26, 1994, the WIPP completed the emission monitoring requirements established in the
New Mexico Air Quality Permit 310-M-2. With the submittal of the Final Compliance Sampling
Report on March 28. 1994, the DOE has fulfilled all monitoring and reporting requirements
identified in the permit. The permit was modified on September 1, 1994 to allow one diesel
generator to operate under load while the second diesel generator is at idle speed, in a warm up or
cool down mode. This allows for greater operational flexibility.

1.1.5 NEPA Training

A computer-based National Environmental Policy Act (NEPA) training module was issued in
December 1994 and has continued to be a productive tool in providing NEPA guidance to
employees. This program is updated, as necessary, to ensure employees are kept abreast of current
NEPA guidelines so that proper steps are taken in the planning, coordination, and performance of
their work.
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1.1.6 Environmental Compliance Assessments

During 1995, 8 environmental compliance assessments were conducted. Thirty-five (35) improve-

ments were identified and implemented as a result of these assessments. The assessed areas included:

Satellite Accumulation Arcas and Hazardous Waste Staging Area; Sandia National Laboratories -
Culebra Transport Program; Air, Waste, and Water Program; Annual Hazardous Waste Fee
Regulations: Dosimetry and Analvtical Laboratory; National Pollutant Discharge Elimination System
(\PDES) RCRA Equ:pmem lnspecnons and Environmental Momtormg

- 1.1.7 1SO 14000

..._.,_..,,:-_ ERERE TR -

The International Standards Orgamzatlon (ISO) is establlshmg a new ph]losophy for env1romnemai
management thar goes beyond regulatory compliance. 1SO 14000 is the system of international
environmental managemém standards designed to give a common management approach for parties
trading products or services having impact on the environment. While the ISO 14000 standards are
completely voluntary, many companies and countries are adopting them because the standards are
agreed upon internationally. The WID views early ISO 14000 compliance as an important step
towards becoming an industry leader. - Compliance efforts are already underway aimed at
certification assessments in March 1997, -

1.1.8 Voluntary Release Assessment Program at Selected Solid Waste Management
Units at the WIPP e e g e S

The U.S. Deparment of Energy, Carlsbad Area Office (DOE-CAQ) has completed a voluntary
release assessment sampling program at 11 selected Solid Waste Management Units (SWMU) at the
WIPP. Data generated by the release assessment sampling program are being used to document
voluntary release assessment/corrective action commitments contained in the Voluntary Release
Assessment/Corrective Action Work Plan (DOE/WIPP Draft 2115) submitted to the EPA and NMED
in July, 1995. The CAO made the decision to complete a voluntary release assessment/corrective
action program at selected SWMUs described in Chapter J of the RCRA Part B permit because the
proposed rules provide incentives for facilities willing to complete voluntary corrective actions.

A total of 264 release assessment samples were coliected to determine if a release had occurred
from any of the 11 SWMUs described in the release assessment work plan. Release assessment
sampling data, and proposed corrective actions have been compiled into three data summary reports.

1-4
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Data summary reports were submitted to the EPA Region VI, Hazardous Waste Management
Division and the NMED Hazardous and Radioactive Materials Bureau.,

Based on the results of voluntary release assessment sampling, the CAO has formally requested that
a determination of No Further Action be granted for each of the 11 SWMUs. In the event the No
Further Action determination is approved by the agencies, each of the 11 sites will be replanted with
native vegetation in accordance with the guideline provided in the WIPP Land Management Plan
(DOE WIPP 93-004). S

1.1.9 Slite Environmental Awareness Program

The Siie Environmental Awareness Program was established in December 1995 to educate, inform.
and increase the awareness of environmental issues to all Waste Isolation Division employees. The
program provides an overview of all applicable environmental drivers. This general environmental
awareness. cultivated by the Environmental Awareness Campaign and the Managers’ Environmenal
Handbook, will lead to the implementation of the Management Environmental Awareness Program

(MEAP). |

1.1.10 Executive Order 12873 - Federal Acquisition, Recycling, and Waste Prevention

In January 1996, the WID implemented an Affirmative Procurement (AP) program driven by the
Resource Conservation and Recovery Act Section 6002(i), Executive Order 12873, Federal '
Acquisition, Recycling, and Waste Prevention, and the Environmental Protection Agency guidelines.
40 CFR 248-250 and 252-253. The purpose of AP is to implement a systematic and cost-effective
program for promoting and procuring materials and products made from recycled materials. AP is
designed to “close a loop™ in the waste minimization recycling process by supporting the market of
recycled materials,

The WIPP must implement the four affirmative procurement program elements in order to be in
compliance with the RCRA and EPA guidelines. These elements include the following:

L A preference program to purchase recycled products when it is determined to be
technically and economically feasible.

° Recycled product promotion.

1-5
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L . A system for supplier certification of recovered material content.
o Annual reporting and program evaluation.

In Japuary 1996. the WID held a series of three training sessions for all requisitioners acquainting
them with the AP and their responsibilities when procuring specific items.

1.2 Environmental Monitoring Program Information

Site characterization and environmental baseline measurements at the WIPP were initiated during
1675. Many of these eletnents continue to be maintained on radlo]ogxcal and nonradlologlcal L

databases. When the WIPP becomes operanonal “baseline measurements will be transitioned to the
“operational phase” and will be constantly monitored throughout the life of the project.

1.2.1 Environmental Monitoring Plan (EMP)

The WIPP’s EMP provides schedules and guidelines for monitoring a comprehensive set of
parameters to detect and quantify present or potential environmental impacts, both nonradiologically

and radiologically. Most nonradiological surveillance is conducted in the geographic vicinity of the ' _
WIPP site. Radiological surveillance covers a broader geographic area that includes nearby ranches,
villages, and cities. Sampling activities conducted during CY 1995 were performed at locations
identified in the EMP. Monitoring protocol-is' dynamic and requires modifications from time-to-
time to sustain a contemporary and technically sound program. Environmental Monitoring will

continue at the WIPP site during project operations and throughout decommissioning activities.

1.3 Environmental Radiological Program Information.. = =7 -

The following presents monitoring topics for the subprograms of the EMP. These subprograms are
consistent with guidance provided in the Environmental Regulatory Guide for Radiological Effluent
Monitoring and Environmental Surveillance, (DOE/EH-0173T).

DOE Order 5400.1 requires the establishment of a radiological baseline during the preoperational

phase. Once a radiological baseline has been established, applicable radiological sampling programs

can be maintained or can be modified to improve sampling efficiency. As radiological sampling

protocol evolves to reflect program requirements (e.g., DOE Orders, EPA directives), the o
continuation of baseline sampling is necessary to provide adequate and timely measurements prior 10 U
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waste receipt. As specifically outlined in the EMP, five subprograms are being conducted to
document the background levels of potential radionuclide pathways leading from the WIPP to the
environment and the public. These five subprograms are presented in the Statistical Summary of the
Radiological Baseline Program (RBF) for the Waste Isolation Pilot Plant (DOE/WIPP 92-037),

Results from the radiological analysis of environmental samples are provided in the attached
appendices.

1.3.1 * Airborne Particulate and Effluent Monitoring

The WIPP began sampling airborne aerosol particulates during 1985. This sampling activity
continues to be an integral subprogram of the EMP. The Safety Analvsis Report (SAR)
(DOE/WIPP 95-2065) identifies the atmosphere pathway as the most credible exposure pathway for
the public to radiation. To monitor this pathway, particulaie aerosol samplers continuously operated
at seven locations during 1995; three, within 1000 meters of the facility boundary: :hree, at local
ranches and communities; and one, at a sample control site. |

The continuous aerosol samplers employed to collect particulates, during 1995, maintain a regulated
flow rate of 0.057 cubic meters per minute (approximately two cubic feet per minute) of air through
a 47-millimeter (1.9 inch) fiber filter. Particulate filters are collected weekly (168 hour intervals) at
all locations. Subsequent to collection, the filters are desiccated (or dried) for a minunum of 12
hours and transferred to the WIPP Site Low-Level Counting Laboratory (LLCL) for analysis of
gross alpha and beta activity. Table 5-1 lists the quarterly alpha and beta concentrations for each
sampling location. After samples are counted onsite, the filters are consolidated into 13-week or
qﬁarterly composites and transmitted to an offsite contract analytical laboratory for specific
radionuclide analysis. These radionuclides with applicable data results, are provided in the attached
appendices, and are presented as a calculated quanerly average.

1.3.2 Soil Sampling

Soil Samples were collected and analyzed in accordance with applicable guidance (e.g. DOE
EH/0173T) and sampling procedures. Discussions pertaining to the radiological analysis of subject
samples are provided in Chapter 5, Environmental Radioactivity Monitoring. Chapter 6,
Environmental Nonradiological Program Information, discusses results from nonradiological
analysis.
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1.3.3 Groundwater )
Groundwater surveillance activities during CY 1995 consisted of two separate programs:

Groundwater Quality Sampling and Groundwater Level Surveillance Measurements. Groundwater
quality samples were gaihered from 10 well locations completed in the Culebra dolomite and one in

the Dewey Lake. Sixty-nine groundwater level surveillance measurements were recorded quarterly

at 64 well bores. Fifty-nine different measurements were recorded at 54 separate well bores.

During CY 1994, sevenr new monitoring wells were drilled; six, in the Culebra dolomite: and one.

inte the Dewey Lake. Results and discussions pertaining to groundwater sampling activities are
provided in Chapter 7, Groundwater Surveillance.

1.3.4 Surface Water and Sediment Sampling

Surface water was collected at 11 locations with concurrent sediment samples taken at 10. Analysis
revealed no unusual levels of background radioactivity. Discussions pertaining to surface water and
sediment sampling are provided in Chapter 5, Environmental Radiological Program Information.

1.3.5 Game Animals and Fish Samples _

L .
Because of profound drought conditions during CY 1995, quail and rabbit populations were
drastically low. Quail sampling has been indefinitely postponed until the population increases to the
capacity that sampling will not adversely affect the-local-population status. Sampling of rabbits was
restricted to three individual road Xills.

In prior years, sample matrices were restricted exclusively to single species (e.g., only desert
cottontails as rabbit samples). During 1995, this restrictive sample protocol was revised to allow for
the inclusion of a greater diversity of sample speciiméns? For example, rather than restricting the
collection of "rabbit” to the desert cottontail (Syivilagus audoboni), blacktail jackrabbits (Lepus
californicus) have been included as a sample matrix, due primarily to the frequency of sample
availability (jackrabbits constitute a sigmficant majority of road kills).

Discussions pertaining to the radiological analysis of game animals and fish are presented in Chapter
5. Environmental Radiological Program Information. Results from the laboratory analysis of tissue
are contained in the attached appendices.

.
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(' y 1.4 Nonradiological Environmental Monitoring Information

Nonradiological environmental surveillance was also conducted in accordance with the EMP. This
program was preceded by the WIPP Biclogy Program (1975-1982). An extensive baseline of
information describing the major ecological components of the Los Medafios, prioi' to the imtiation
of the WIPP site construction activities, was developed. Six universities participated in the initiation
of the characterization and baseline surveillance programs.

A significant portion of the nomadiological surveillance investigated effects of fugitive salt dust,
generated by the surface stockpiling activities, on the surrounding environment fe.g., Reith. et al.,
1985). This study is described in the Summary of the Salt Impact Studies at the Waste Isolation
Pilot Plant 1984 to 1990 (DOE/WIPP 92-038).

1.4.1 Land Management

In accordance with Section 4 of the Waste Isolation Pilot Plant (WIPP) Land Withdrawal Act (LWA)
(Public Law 102-579), the DOE prepared a Land Management Plan (LMP) as required by the Act.

- The development of this plan was in collaboration with the U.S. Department of Interior’s (DOI)
* Bureau of Land Management (BLM) and the state of New Mexico. Changes or amendments to the

LMP are done in consultation with the BLM, the state of New Mexico, and affected stakeholders, as
appropriate.

The LMP, as required by LWA, was prepared to identify resource values, promote the concept of
multiple-use management, and identify long-term goals for the management of DOE/WIPP lands
until the culmination of the decomr:issioning phase. The Plan also provides the opportunity for
participation in the land use planning process by the public, as well as local, state, and federal
agencies,

During CY 1995, a reprint of the LMP, which incorporates elements of implementation previously
provided in the WIPP Land Management Implementation Plan (LMIP) (DOE/WIPP 94-026), was
developed. The reprint does not revise or amend the intent or scope of the original plan, but
merges implementing actions from the LMIP to make the plan more helpful for those desiring to use
WTPP lands. An additional reason for developing this reprint was to reduce document volume and
redundancies in text, which results in the LMIP being superseded by the LMP. The new LMP was

Q\ finalized for distribution and implementation on January 31, 1996.
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The LMP was prepared through the integration of the WIPP Land Withdrawal Act of 1992 (Public |
Law 102-579), BLM planning regulations (43 CFR 1600) issued under the authority of the Federalk )
Land Policy and Management Act (FLPMA) of 1976, the National Environmental Pollcy Act

(NEPA) of 1969, as amended: and existing Memoranda of Understanding (MOU) among the DOE

and local, state and/or federal agencies. The LMP is designed to provide a comprehensive

framework for the management and coordination of WIPP land uses during the life of the project.

The LMP, and any subsequent amendments, will continue through the decommissioning phase.
Moreover, in accordance with section 13 of the WIPP Land Withdrawal Act, the DOE will develop.

in consultation with the Secretary of the Interior and the State of New Mexico, a plan for the
managemem and use of the WIPP Land thdraw -Area followmg the decomm:ss:omng of WIPP.

tikga L 6
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The guidelines prescribed in the L‘VIP prowde for the management and oversight of WIPP lands
under the jurisdiction of the DOE in addition to lands outside the WIPP boundary that are used.i in
the operation of the WIPP (e.g.. groundwater surveillance well pads outside the withdrawn area).
Furthermore, this plan provides for multiagency involvement in the administration of DOE land
management actions. Documents referenced in the LMP are available to any person and/or
organization desiring to conduct activities on lands under the jurisdiction of the DOE/WIPP in
addition to those involved in development and/or amending existing land management acticns. k)
Documents can be obtained from the U.S, Departmcnt of Energy, Carlsbad Area Office, P.O. Box
3090, Carisbad, New Mexico 88221.

The LMP advocates direct communication among stnkeholders 1ncludmg federal and state agencies
involved in managing the resources within, or activities impacting the areas adjacent to, the WIPP
Land Withdrawal Area (WLWA). It sets fonh cooperative arrangements and protocols for
addressing WIPP-related land management acuons The DOE recogmzes the guidelines for
contemporary land management practices that pemm to rational adherence with edicts in the WIPP
LWA and all applicable regulatory requirements contained therein. Commitments contained in
current permits, agreements, or concurrent MOUs with other agencies (e.g., state of New Mexico,
DOI), shali be adhered to when addressing/evaluating land use management activities and future
amendments that affect the management of WIPP lands.

The LMP is reviewed on a biennial basis to assess the adequacy and effectiveness of the document,
or as may be necessary 10 address emerging issues potentially affecting WIPP lands. Affected
agencies, groups, and/or individuals may be involved in the review process.

1-10
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Contents of the LMP focus on management protocols for the following issues: administration of the
plan: environmental compliance; wildlife; cultural resources; grazing: recreation; energy and
mineral resources; lands/realty; reclamation; security; industrial safety: emergency management:
maintenance and work control. Each issue and its complementary planning/management criteria are
described in respective document chapters.

1.4.2 Meteorology

The WIPP Nonradiological Environmental Surveillance (NES) includes a primary meteorological
(MET) station that provides support for various programs at the WIPP. The primary function of
the MET is to generate data to model atmospheric conditions for Radiological Enviﬂ;__om‘nema_l_. _
Surveillance (RES). The station records standard meteorological measurements for wind speed.
wind direction, and temperatures at a radius of 3, 10, and 40 meters (10, 30, and 130-feet
respectively) with dew pbint and precip'itation monitored at ground level. These parameters are
measured continuously, and the data are logged, at fifteen minute intervals, in the Central
Monitoring System (CMS).

In 1995, the annual rate of precipitation at the WIPP site was 23.27 ¢m (9.16 inches), which is
6.68 cm (2.63 inches) above last year’s rate. The cumulative precipitation for 1995 remains well
below normal.

The wind direction at the WIPP site is predominately from the southeast vector. In CY 1995, the
data coilected on wind direction in the WIPP area were consistent with data previously collected on
wind direction in the same area. Discussions pertaining to meteorological monitoring are contained
in Chapter 6, Environmental Nonradiological Program Information. o

1.4.3 Air Quality Monitoring

Weekly measurements of Total Suspended Particulates (TSP) were collected by the low-volume
continuous air samplers at seven field locations.

1.4.4 Wildlife Population Monitoring

' Popuiction density measurements of various species of wildlife are performed annually to assess

the effects of the WIPP's activities on transient and resident wildlife populations.
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1.4.4.1 Raptor Research and Management Program &
During CY 1995, data were collected on resident birds of prey within an area of approximately 870
square miles in the vicinity of the WIPP, with the WIPP Site as the epicenter of the study area.
The majority of this sector is managed under the authority of the U.S. Department of the Interior's
Bureau of Land Management (BLM) Carlsbad Resource Area (CRA) with WIPP lands comprising
the nucleus of the research area. This cooperative enterprise between the BLM and the DOE was
commissioned through the bilateral development of an Interagency Agreement. The Agreement
defines commiunents on behalf of each respective agency to include deliverables and itemized
timelines for the completion of each element.

The CY 1995 survey period was characterized by a severe drought that had dramatic ramifications
throughout the study area. Observations indicate the drought suppressed population densities of both
predators and prey, affected the number of inhabited territories, and brought about declines in .
nesting and production. The 1995 data contains descriptive information on the social hiemtchy-of

the Harris’ Hawk (Parabuteo unicinctus), physiognomy of the study area, research protocol,
territorial fidelity (to include tertitorial trials), sex ratios, prey base determinations, capture and
banding results, and habitat preferences. In addition, an inventory of other raptor inhabitants of the
area was conducted. Result comparisons between 1995 and 1992 (the last calendar year of normal K
to above-normal precipitation) data were conducted to evaluate responses of resident raptors to the
prolonged drought (currently in its fourth year).

1.4.5 Reclamation of Disturbed Lands

Reclamation activities during CY 1995 consisted of the periodic inspections, supplemental seedings.
and exclosure maintenance of several reclamation sites. During 1995, reclamation equipment was
purchased that includes a 4-wheel drive tractor, a ten-foot tandem disk, a ripper, and a hole auger.
In addition to post holes. the auger is also used to access different soil horizons for sample arrays.

1.4.6 Vegetation Monitoring

During CY 1995 ecological vegetation monitoring was postponed because the data indicated

negligible effects of salt tailings on the peripheral environment. A pattern was observed from the
1989-1992 data which was repeated in the 1993 data. The pattern confirms an increased progression

in shrub cover near salt tailings. This increase is a result of the colonization of more saline-tolerant
species (e.g. 4-winged saltbush, Arriplex canescens) in close proximity to the salt piles. Cursory &)

112




1995 WIPP Site Environmental Report

observations of peripheral effects resulting from salt-induced physiological stress near the salt
tailings was not observed during 1993, 1994, or 1995. Responses of these plots to seasonal
precipitation rates should reveal whether this pattern is reflecting the beginning of significant
changes in the structure of the plant community or whether it is only a short-term effect caused by
seasonal conditions. Successional dry conditions during CY 1995 (Figure 6-1) prohibited any

validation of assumptions regarding repercussions of salt migration from the tailings piles into the
adjacent environment.

1.5 Quality Assurance

Programs described in this document adhere to policies set forth by Quality Assurance (QA)
guidance criteria including: American Society of Mechanical Engineers (ASME) NQA-1, Quality
Assurance Program (QAP) Requirements for Nuclear Facilities (ASME, 1989) and EPA,
QAMS-003/80, Interim Guidelines and Specifications for Preparing Quality Assurance Project Plans
(EPA, 1980). and fulfills the requirements of the QA plans specified in DOE Orders 5400.1 (DOE.
1988d), 5400.3 (DOE, 1988e), 5700.6C (DOE, 1991) and the Environmental Regulatory Guide for
Radiological Effluent Monitoring and Environmental Surveillance (DOE/EH-0173T).
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Chapter 2
Introduction

This 1995 Site Environmental Report (SER) is prepared in accordance with, the guidance contained
in the 1990 DOE Order 5400.1, General Environmental Protection Program; DOE/WIPP 91-054,
Environmental Protection Implementation Plan, and DOE/EH-0173T. Environmenial Regulatory
Guide for Radiological Effluent Monitoring and Environmenial Surveillance. The above orders and
guidance documents require that DOE facilities submit a SER to DOE Headquarters, Office of the
Assistant Secretary for Environment, Safety and Health,

The SER provides a comprehensive description of operational environmental monitoring activities at
the WIPP during CY 1995. This report also discusses the Quality Assurance (QA) and Quality
Control (QC) programs. QA/QC programs provide the oversight necessary to maintain sample
tntegrity to include:

° Proceduralized (to industry standards) sample collection methodology
. Personnel training
L Scrutiny of analytical data.

These criteria !xsure that data derived from environmental samples provide an accurate
representation of environmental conditions at the WIPP site. The requirements and goals driving
these activities are more fully described in the Environmental Monitoring Plan for the Waste
Isolation Pilot Plamt (DOE/WIPP 94-024),

The Environmental Monitoring Plan (EMP) was drafted in accordance with the guidelines contained
in the General Environmen:al Protection Program (DOE Order 5400.1). The EMP defines the
scope and extent of the WIPP Environmental Monitoring Programs and ensures that all appropriate
sampling efforts are in place to generate the following: (1) The amount and type of naturally =~~~
occurring radioactivity in the WIPP area prior to operational status. These quantitative data will
support comparisons between preoperational and”opérational environmental conditions, once the
WIPP site is operating as a waste repository for TRU waste; and (2) A comparison between
preoperational and operational radiological emissions, once the WIPP site is operating as a waste
repository for TRU waste.

Since waste has not yet been received, certain elements of DOE Order 5400.1 are not relevant to the
WIPP Environmemtal Monitoring Program. For example, no discussion is included in this report of
radionuclide emissions with subsequent calculation of doses to the public. The EMP is reviewed
annually and updated every three years, as required by DOE Order 5400.1. The revisions/updates

- address general changes, improvements, and enhancements to be implemented based upon the data

)

generated from the monitoring programs.
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2.1 Description of the WIPP Project

The WIPP project is authorized by the DOE, National Security, and Military Applications of (\-—)
Nuclear Energy Authorization Act of 1980 (i.e.. Public Law 96-164). The legislative mandate is to
demonstrate the safe disposal of transuranic wastes resulting from national defense activities and
programs. To fulfill this mandate, the WIPP has been designed to scientifically investigate:

(1) the behavior of bedded salt and the interactions between the salt and radioactive wastes and (2)

to demonstrate safe and efficient handling, transport, and emplacement of transuranic (TRU) waste

in a fully operational disposal site. .

The first radioactive wastes will be emplaced once permifting activities are completed. Subsequent

to successful permit completion, the WIPP site will be designated as an operational facility. TRU

wastes will then be transported from generator/storage sites throughout the United States to the
WIPP site.

The TRU waste received from the generator sites will be transported to the WIPP site via

tractor-trailer trucks. Each truck can carry up to three TRU Package Transporters &'RUPACT s),

and each transporter may contain fourteen 55-gallon drums or two standard waste boxes.  The
TRUPACT I is a durable, reusable container that has been certified by the Nuclear Regulatory
Commission {NRC) to transpont contact-handled (waste containers that can be handled without : \WD
additional shielding) transuranic waste to the WIPP.

Once TRU wastes-have arrived at the WIPP, they are transported into the Waste Handling Building.
The waste containers will be removed from the TRUPACT IIs, placed on the waste hoist, and
lowered to the repository level of 655 m (2150 feet) below the surface. During the disposal phase,
waste drums will be removed from the hoist and emplaced in excavated storage rooms in the Salado
formation, a thick sequence of salt beds deposited approximately 250 million years ago in the
Permian Age. Afier the disposal areas have been filled, specially designed closures will be placed
in the excavated disposal rooms and seals will be placed in the shafts. The seif-healing nature of the
salt formation will aid in gradual closure causing encapsulation and isolation of the waste within the
Salado formation.

During site operations, the underground area will be ventilated with ambient air that enters the Air

Intake Shaft, the Salt Handling Shaft, the Waste Handling Sbaft, and exits through the Exhaust

Shaft. In the event of an underground accident involving radioactivity, exhaust air can be circulated

at a reduced flow rate through the Exhaust Filter Building. This building contains banks of Hngh )
Efficiency Particulate Air (HEPA) filters that remove contaminated particulates. ‘J
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2.2 Affected Environment

The WIPP Site is located in Eddy County in Southeastern New Mexico (Figure 2.1). The site is 26
miles east of Carlsbad, New Mexico. in a region known as the Los Medarios, that represents the
initial intergradation between the Llano Estacado and the Chihuahuan Desert. This region displays
an exceptional diversity of plant and animal inhabitants.

Geographically, the region is regarded as a relatively flat, sparsely inhabited plateau with little
surface water. The region is popular for recreation, providing opportunities for hunting, camping,
hiking, and bird watching.

The majority of the lands outside the WIPP site boundary, are managed under the jurisdiction of the
U.S. Department of the Interior’s (DOI) Bureau of Land Management (BLM) Carlsbad Resource
Area (CRA) local office. Land uses in the surrounding area include livestock grazing, potash - -
mining, oil and gas exploration and production (including support services), and recreational uses.

The WIPP site boundary extends at least 1.6 kilometers or one mile beyond any of the WIPP
underground developments and is defined on the surface by the 16-section (4,146 ha) Land
Withdrawal Area. On October 30, 1992, the WIPP Land Withdrawal Act, Public Law 102-579,
was signed into law, transferring the land from the Department of Interior (DOI) to the DOE. In
accordance with edicts contained in the Land Withdrawal Act, a WIPP Land Management Plan
(DOE/WIPP 93-004), was prepared and submitted to ‘Congress.

Consisting of 16 sections (4,146 ha or 10,240 acres) of federal land, the WIPP site is located in
Eddy County, New Mexico in Township 22 South, Range 31 East. With the exception of properties
located within the boundaries of the posted 1454 acre (589 ha) Off Limits Area, the surface land

uses remain largely unchanged and are managed in accordance with accepted practices for multiple -

land use. Mining and drilling for purposes other than those which support the WIPP project are
prohibited within the 16-section (4,146 ha) area.

2.2.1 WIPP Property Areas

The WIPP site is divided into defined areas as represented in Figure 2.1. Descriptions of these
WIPP areas are as follows:
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2.2.1.1 Property Protection Area

The interior core area of the facility (Figure 2.1) is a land area of approximately 34.16 surface acres d
surrounded by a chain link fence. This sector. formerly identified as "Zone I,

is designated as the "Property Protection Area." All access control features are maintained with
uniformed security personne! on duty 24 hours a day.

2.2.1.2 Exclusive Use Area

The Exclusive Use Area (Figure 2.1) is-comprised of appfoximatcly 277.14 acres within Sections
20, 21, 28, and 29 of Township 22 South .Range 31 East. [t is surrounded by a five-strand barbed
wire fence and is restricted exclusively for the use of ‘Lhe‘_DQE~ migsﬂcomractors and subcontractors_in

' support of the pro_}ect In addmon= wﬁuswareﬁ?&:;'glédw;s the point mof'closest publlc access for the
purposes of performing accident consequences to. the-general public in the WIPP Safety Analysis
Report (SAR). This area is marked by DOE "No Trespassing” signs and will be patrolled by WIPP .
security personnel to prevent unauthorized activities or uses.

2.2.1.3 Off Limits Area

h)

The Off Limits Area (Figure 2.1) is a sector comprised of 1453.9 acres, or 2.2 square miles (more (_J
or less), within Sections 20, 21, 28, and 29 of Township 22 South, Range 31 East. This sector is
managed as an area wherein unauthorized entry and the unauthorized introduction of weapons and/or
dangerous materials (as provided in 10 CFR 860.3 and 860.4) is prohibited. Pertinent prohibitions

and subsequent penalties {10 CFR 860.5) are posted at consistent intervals along the perimeter as

directed in 10 CFR 860.6. Grazmg and public thoroughfare continue until such time that these

activities present a threat to the security, safety, and/or environmental quality of the WIPP. This

sector will be patrolled by WIPP securny personnel 1o prevent unauthorized activity or use. While

the Sllbjecl sector is posted the area is pot fenced.

2.2.1.4 Waste Isolation Pilot Plant Land Withdrawal Area

The WIPP Site Boundary distinguishes the perimeter of the 16 section (or 16,240 acres) WIPP Land
Withdrawal Area (WLWA). This tract includes properties outlying the Property Protection Area,
the Exclusive Use Area, and the Off Limits Area. This sector is designated at points of ingress and
egress, as a Multiple Land Use Area, and is managed accordingly. Certain restrictions however do
apply. Information regarding land use restrictions is available from the DOE on request.

o
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2.2.1.5 Special Management Areas

There are property sectors used in the operation of the WIPP (e.g., reclamation sites, well prds,
roads, etc.) that are (and may be) identified as Special Management Areas (SMA). A SMA
designation is due to values, resources, and/or circumstances that meet criteria for protection and
management under special management designations. Unique resources of value that are in danger
of being lost or damaged. sectors wherein ongoing construction is occurring, fragile plant and/or
animal communities, sites of archaeological significance, sectors containing imminent risks (safety
hazards), or a sector(s) that may receive an unanticipated elevated security status would be suitable
for designation.as a SMA. Accordingly, the subject sector would receive special management
emphasis under this stipulation. SMAs will be posted against trespass and shall be safeguarded
commensurate with applicable laws governing property protection. WIPP security personnel will
patrol these areas to prevent unauthorized access or use.

The first two aforementioned sectors are posied against trespass under the authority of Section 229
of the Atomic Energy Act, 42 U.S.C. 2278a, and pursuant to the regulations set forth in 10 CFR
860 and DOE Order 5632.6, Phyéical Protection of DOE Property and Unclassified Facilities.
These sectors are patrolled by the WIPP security and regulations are enforced commensurate with
laws pertaining to property protection. The WIPP site boundary (4 miles x 4 miles) provides a
functional barrier of intact salt between the underground region defined by the Off Limits Area and
the accessible environment.

2.2.2 Demographics Within the Affected Environment

There are approximately 26 residents at various locations within 10 miles of the WIPP site. The
majority of the local population within 50 miles of the WIPP are concentrated in and around the
communities of Carlsbad, Hobbs, Eunice, Jal, and Artesia, New Mexico. The nearest community is
the village of Loving,'New Mexico, 18 miles west-southwest of the WIPP. The population of
Loving decreased from an estimated 1600 in 1980 to 1240 in 1990 with a current population
estimate of 1291. The nearest major populated area is Carlsbad, New Mexico, 26 miles west of the
WIPP. The population of Carlsbad decreased from an estimated 25,496 in 1980 to an estimated
24,952 in 1990 with a current estimated population of 26,974. [Population estimates are calculated
by subtracting the number of deaths from the number of births and adding net migration.] The
transient population within 10 miles of the WIPP is associated with ranching, oil and gas
exploration/production, and potash mining.
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The two nearby ranch residences (Smith Ranch and Mills Ranch) are commuous!y monitored as part
of the Environmental Monitoring Program. U
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Chapter 3
Compliance Summary

The WIPP is required to comply with all applicable federal laws. state laws, and DOE Orders,
Documentation of requisite federal and state permits. notifications. and applications for approval is

- maintained by the Environment,-Safety, and Health (ES&H) Department of the current Managing

and Operating Contractor. Regulatory requirements are incorporated in the facility plans and
implementing procedures.

3.1 Compliance Assessment for Calendar Year 1995

In 1995 the WIPP maintined compliance with applicable federal and siate environmental
regulations. Section 3.2 lists the compliance staws of each major environmental statute and
executive order applicable to the WIPP, including significant issues generated by, and actions and

accomplishments driven by these statutes and orders. Section 3.3 describes other s:gmﬁcam
compliance accomplishments at the WIPP facility in CY 1995.

3.2 Compliance Status

This section documents compliance with the following regulatory requirements at the WIPP:

~ Atomic Energy Act of 1954 (AEA)
. Comprehensive Environmental Response. Compensation, and Liability Act (CERCLA)
(includes the Superfund Amendments and Reauthorization Act of 1986 )

. Resource Conservation and Recoven' Act (RCRA) '

. National Environmental Policy Act (NEPA}

. Clean Air Act (CAA) o
Y Clean Water'Act (CWA) ~ + i oo s i

. Safe Drinking Water Act (SDWA)

. Toxic Substances Control Act (TSCA)

. Federal Insecticide. Fungicide, and Rodenticide Act (FIFRA)

. Endangered Species Act (ESA)

. National Historic Preservation Act (NHPA)

. Floodplain Management Executive Order

. Protection of Wetlands Executive Order )

. Environmental Radiation Protection Standards for Management and Disposal of Spent

O

Nuclear Fuel, High-Level and Transuranic Radioactive Wastes

3-1




1995 WTPP Site Environmental Report

. Hazardous Materials Transportation Act (HMTA)

. Packaging and Transportation of Radioactive Materials:

. Department of Energy National Security and Military Applications of Nuclear Energy \‘1)
Authorization Act of 1980

. Waste Isolation Pilot Plant Land Withdrawal Act (LWA)

o Taylor Grazing Act

. Federal Land Policy and Management Act (FLPMA)

. Public Rangelands Improvement Act

. Grazing Fees Executive Order

. Maierials Act of 1947 - L

¢  Federal Mine Safety and Health Act of 1977 {MSHA) . -.

. Occupational Safety and Health Administration Reszulauons (OSHA)

. Noise Control Act of 1972 e

. Bald and Golden Eagle Protection Act

. Migratory Bird Treaty Act (MBTA)" == &= 77 =m0

. National Defense Authorization Act - Fiscal-Year 1989

. Protection and Enhancement of Environmental Quality Executive Orders

. Federal Compliance with Pollution Contrel Standards Executive Order

. Executive Order 12873 “Federal Acquisition, Recycling, and Waste Prevention”

3.2.1 Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) ™~
(42 U.S.C. § 9601 et seq.), (including the Superfund Amendments and Reauthorization Act
of 1986 )

The CERCLA. or "Superfund.” and the Superfund Amendments and Reauthorization Act (SARA)
establish a comprehensive federal strategy for responding to, and establishing liability for, releases
of hazardous substances from a fac111ty to the environment. Hazardous substance cleanup
procedures are specified in the ‘National Commgency ‘Plan (NCP) "40 CFR 300. 'No release sites
have been identified at the WIPP that would require cleanup under the provisions of the CERCLA.
Any spill of hazardous substances that exceeds a reportable quantity, must be reported to the
National Response Center (NRC) under the provisions of Section 103 of CERCLA and 40 CFR 302.

3.2.1.1 Accidental Releases of Reportable Quantities of Hazardous Substances
On July 2, 1995, there was one spill at the WIPP that exceeded the reportable quantity limits.

Approximately 75 gallons of 35/65 Ethylene Glycol solution was spilled inside a diesel generator
building. Of the 75 gallons, approximately 40 gallons was comained inside the building and on a K _,)
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concrete pad. The spill was immediatelv reporied o the National Response Center (NRC), the State
Emergency Response Commission (SERC). and the Local Emérgency Planning Commitiee (LEPC).
A follow-up report was sent 10 the SERC. the LEPC. and the NMED Hazardous and Radioactive
Materials Bureau, NMED Groundwater Protection and Remediation Bureau, and the EPA Region
6. The spill was contained immediately. and clean-up was completed in a short period of time with
containment of the contaminated soil and absorbant material accomplished by placing it in drums.
Subsequent sampling of the containerized contaminated material was conducted on July 7.1995. in
order to characterize the waste prior to disposal at an offsite disposal facility . o oo o

The WIPP facility is required 10 report such events under Sections 311 and 312 of SARA Title III,
also known as the Emergency Plannin ¢ and Communiry Righi-to-Know Act (EPCRA).. Reports
required by these two sections are submitted to the SERC, the LEPC, and the local fire department.
The WIPP also submits Section 311 data and Section 312 annual reports to the Carlsbad Fire
Department. the Hobbs Fire Depaniment. and the Otis Fire Department. For emergency response
purposes. the DOE maintains Memoranda ot Understanding (MOU with each of these agencies.

The WIPP facility is currently exempt from the reporting requirements in Section 313 of the
EPCRA. Section 313 lists the following toxic chemicals, currently in use at WIPP, that exceed the
10.000 pound threshold level: ethylene glycol. sulfuric acid. toluene. and xylene. Ethylene glycol
and suifuric acid meet the 10.000 pound reporting threshold. however. these chemicals are used as a
structural component of the facility and are subject to the use exemption. Toluene and xylene are
contained in unleaded rzsoline and are subject to the vehicle maintenance exemption.
Documentation of this exempt status is reviewed annually.

3.2.1.2 Waste Minimization and Pollution Prevention Programs -

In April. 1995, the WIPP hosted the Seventh Semiannual DOE Defense Programs’ Technology
Workshop. The focus of the workshop was ~Hands-on Pollution Prevention”. Approximately 50
peopie from various DOE sites attended the three day workshop. Workshop attendees participated
in two days of benchmarking pollution prevention processes and a one day tour of Lth!PP site
facility.

The WIPP Project and the WIPP Waste Minimization Committee sponsored two “Waste-In-Place™
Teachers” Workshops for area educators. Thirty teachers from the Artesia and Carisbad school
districts participated in a day-long workshop that enchanced awareness on environmental issues such
as litter control, recycling. and waste preventon. It is anticipated that additional workshops will be
scheduled in the future,
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The WIPP celebrated the week of "Earth Day 1995" with a variety of employee awareness
activities. Each day of the week of April 17-21 the WIPP Waste Minimization Committee presented
recycling techniques, processes, possibilities and alternatives for plastic, paper, glass and alummum U

The WIPP recycling programs continue 10 be a success. In 1995 the WIPP donated approximately
50 tons of paper and corrugated cardboard for recycling. All project participants. including the
DOE. Westinghouse. Sandia National Laboratones and minor subcontractors are involved in this
recyclmg effort, ... - o wommn s e M e B e AT L T e+

In 1995, the WIPP recharged 260 printer toner cartridges for a savings of almost $15,000. The
WIPP printer toner cartridge recharging program recharges toner cartridges for a cost of $40 per
recharge, instead of discarding them and purchasing new cartridges for $70-8130. After the
cartridges have been recharged three-times, they are-sent for-recycling. -~ -~~~ - B

In December. 1994, the aerosol can puncruring program began with surface operations. and in
April. 1995, the program was expanded to include underground operations. This program allows
cans to be punctured and emptied thereby reducing the amount of hazardous waste and saving on
disposal costs. Since the program’s mcepuon approxu’natley $6 800 has been saved on dltposal
COStS. -~ e et e e e

SN
3.2.2  Executive Order 12873 - Federa!l Acquisition, Recycling, and Pollution Prevention u
The WIPP adopted a systematic and cost-effective Affirmative Procurement Plan for the promotion

and procurement of certain products containing recovered materials in July 1995. Affirmative
Procurement is designed to “close a loop™ in the waste minimization recycling process by supporting

the market for materials collected through recycling and salvage operations.

Affirmative procurement programs are mandated by RCRA Section 6002(i), which requires federal
agencies and their procuring agencies to establish material preference programs targeted to purchase
recycled materials. Executive Order (EQ) 12873, Federal Acquisition, Recycling, and Waste
Prevention, and the Enviromental Protection Agency 40 CFR 248-250; 252-253 provide additional
guidance for implementing affirmative procurement programs at federal facilities.

Affirmartive procurement programs must include four elements: (1) a preference program; (2) a
promotion program: (3) estumation. certification, and verification procedures; and (4) procedures for
annual review and monitoring. The purchase and use of recycled products at the WIPP will help

»
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foster markets for recovered materials and reduce the amount of solid waste requiring disposal
through the purchase and use of products containing recovered materials.

3.2.3  Resource Conservation and Recovery Act (RCRA)
(42 US.C. § 3251 et seq.)}

The RCRA was enacted in 1976, and implementing regulations were promulgated in May 1980.
This body of regulations ensures that hazardous wastes are managed and disposed in an
environmentally safe manner. Facilities that store, treat, or dispose of hazardous waste also must
protect human health and the environment. The Hazardous and Solid Waste Amendments (I-ISWA)
of 1984 prohlblt land disposal of hazardous wastes unless certain treatment standards are satisfied or
unless the EPA approves a petition to receive a vanance from Land Disposal Restriction (LDR)
standards. The HSWA also places increased emphasxs on waste minimization activities and serves
as a2 mechanism to enforce the RCRA cleanup requirements.

The WIPP facility is subject to the permitting requirernents under the RCRA and the New Mexico
Hazardous Waste Act. Title 40 CFR 264 outlines the technical standards for Treatment, Storage,
and Disposal facilities that must be addressed in a permit application (as applicable). Title 40 CFR
270 outlines the requirements of the RCRA permitting program with respect to general format and
content for applications, and the administrative aspects of the permitting and modification processes.
The WIPP RCRA permit application addresses TRU mixed waste management :c:ivities for surface
facilities and in the repository as required for disposal operations. This application was submitted to
the NMED in May 1995. In generai, programmatic changes reflected in this application center on
the DOE decision to forego test phase activities at the WIPP. The RCRA pcrm.lt is expecled to ve

issued by the NMED in August 1996. - - T S T '

In order to permanently dispose of TRU mixed waste, the DOE has petitioned the EPA for a
variance from the LDR of the RCRA, codified in 40 CFR 268. As defined in the provisions of

40 CFR § 268.6, the DOE must demonstrate "to a reasonable degree of certainty” that hazardous
constituents will not migrate from the disposal unit in concentrations exceeding health-based levels.
The WIPP is currently developing the final No Migration Variance Petition (NMVP) for the disposal
phase. The Draft NMVP was submitted to the EPA in May 1995 and addresses a no-migration
demonstration within the WIPP operational time frame (waste emplacement). The Final NMVP,
which is near completion, all-inclusive of the first submittal, will demonstrate no migration after
closure of the facility. The Final NMVP will be submitted to the EPA in June 1996, and a No-
Migration Determination is expected to be issued by June 1997.
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3.2.3.1 Mixed-Waste Management

In August 1993, the New Mexico Environment Department (NMED) issued, for public comment, 3L )
draft permit for the WIPP facility. In October 1993, the DOE made the decision not to conduct
tests with radioactive wastes at the WIPP. At that time the DOE also requested an extension to the
public comment period. On January 13, 1994, the DOE submitted a request to modify the RCRA
permit application to reflect disposal, rather than test-phase operations. The NMED granied an
extension 10 the public comment period until January 15, 1994. ~On September 2, 1994, NMED
requested that a revised permit application be submined by May 31, 1995, to accurately reflect
future WIPP activities. Subject revisions were prepared and submitted to the NMED in phases.?.é:
Revision 4 of the RCRA Part B permit.application;-and in:May-1995, the revised permit application
was submitted in its entirety as Revision 5. Revision 5 was determined to be administratively
complete in July 1995. -The NMED is currently conducting a technical review of the permit
application. '

3.2.3.2 Hazardous Waste Generator Compliance

Nonradioactive hazardous waste is currently generated through normal facility operations. These

wastes are managed in Satellite Accumulation Areas (SAA) and "less than 90-day" storage areas. In
addition, hazardous waste generated at the WIPP is characterized, packaged, labeled, and rnanifested |
prior to shipment to an offsite Treatment Storage DlSposal Facxhty (TSDF) in accordance with those
requirements as codified in 40 CFR 262. Various waste minimization activities have been

implemented at the site. One such activity is the Aerosol Can Puncturing Program. Once a can is
punctured and drained of the contents, it is then classified as RCRA " cmpty and managed as
nonhazardous. The remaining residual hqulds arc the only pornon of the waste e managed as

hazardous, which substantlally reduces the volume of this partmular waste stream.

3.2.33  Voluntary Release Assessment Program at Selected Solid Waste
Management Units at the WIPP

The U. S. Department of Energy, Carlsbad Area Office (DOE-CAQ) has completed a voluntary

release assessment sampling program at 11 selected Solid Waste Management Units (SWMUs) at the
WIPP. Solid Waste Management Units are defined in the proposed Subpart S regulations as, "Any
discernible unit at which solid waste has been placed at any time, irrespective of whether the unit

was intended for the management of solid or hazardous waste. Such units include any area at a

facility at which solid wastes have been routinely and systematically released”, Federal Register,

Vol. 55, No. 145; July 27, 1990, VI (B) (3). \’)
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The CAO made the decision to complete a voluntary release assessment/corrective action program at
selected SWMUs described in Chapter J of the RCRA Part B permit because the proposed rules
provide incentives for facilities willing to complete voluntary corrective actions. The Subpant S
rules state: "The Agency intends to remove regulatory disincentives to independent action by facility
owner/operators, and will encourage voluntary cleanups. EPA recognizes that it is imporiant to
allow willing and responsible owner/operators 10 begin corrective action promptly without
unnecessary procedural delay.”

The Voluntary Release Assessment/Corrective Action Program is intended to be the first phase in
implementing the RCRA Facility Investigation corrective action process at the WIPP. The results of
voluntary facility investigations will be used to focus on plausible concerns and expedite cleanup
decisions as defined in the preamble of the proposed Subpart S Rule. | | ”

Data generated hy the release assessment sampling program are being used to document voluntary
release assessment/corrective action commiunents contained in the Voluntary Release Assessment .
Correciive Action Work Plan (DOE/WIPP Draft 2115} submirted to the EPA and NMED in July.
1995. These data are also being used to update SWMU information contained in the 1994 RCRA
Facility Assessment (RFA) for the WIPP (Assessment of Solid Waste Management Units at the Waste
Isolation Pilot Plant), NMED/DOE/AIP 94/1.

A total of 264 release assessment samples were collected to determine if a release had occurred
from any of the 11 SWMUs described in the release assessment work plan. Release assessment
sampling data, and proposed corrective actions have been compiled into three data summary reports.
Data summary reports were submitted to the EPA Region VI, Hazardous Waste Management
Division and the NMED Hazardous and Radioactive Materials Bureau. Summary reports were
submitied to the agencies as validated data became available. These "tiered" data submittals are
designed to provide the agencies the with opportunity to review release assessment data prior o the
issuance of the RCRA Part B permit for public review and comment, = =770 mmnn s o

Using the criteria provided in proposed 40 CFR § 264.514 FR Vol. 55. No. 145, VI(D), p. 30813,
and the October 1995, EPA Region III Risk-Based Concemtration Table, July - December 1995, the
analytical data collected at each of the 11 SWMUs demonstrates that no release of hazardous
constituents has occurred. Thus, there is no potential for impacts to human health or the
environment.

Based on these results the DOE-CAO has formally requested that a determination of No Further
Action be granted for each of the 11 SWMUs. Because it is the EPA’s intent to encourage
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voluntary corrective actions. the CAO has requested that after appropriate public review and agency
approval, a No Further Action determination be granted for the each of the 11 SWMUs prior to the
issuance of the RCRA Part B Permit for the WIPP. If this No Further Action determination is ’\w})
approved by the agencies. each of the 11 sites will be replanted with native vegetation in accordance

with the guideline provided in the WIPP Land Management Plan (DOE/WIPP 93-004).

3.2.4  National Eavironmental Policy Act (NEPA)
) (42 U.s.C. § 4321 et _Seq_) e+ e i i e o i R

The NEPA requires the federal government to use all practicable means to consider potential
environmental impacts of proposed projects as part of the decision-making process. NEPA dictates
thai the public shall be allowed to review and comment on proposed projects that have the potential
1o significanty affect the environment. The NEPA also directs the federal government to use ail
practicable means to improve and coordinate federal plans functions. programs. and resources
relating 10 human health and the environment.

NEPA procedural objectives and public involvement rccjuirements are detailed in the Council on
Environmental Quality (CEQ) regulations implementing the NEPA in 40 CFR 1500-1508. DOE
codified its requirements for implementing CEQ’s regulations in 10 CFR 1021. Further procedural
NEPA compliance guidance is provided in DOE Order O 451.1, National Environmental Policv Act K

Compliance Program. DOE QOrder O 451.1 superseded DOE Order 5440.1E on September 11, \
1995.

Title 10 CFR 1021.331 requires that *...following the c:(;mplction of each environmental impact
staterment and its associated Record of Decision (ROD), the DOE shall prepare a Mitigation Action
Plan (MAP) that addresses mitigation commitments expressed in the ROD." DOE Order O 451.1
further requires DOE facilities to track and anoually TEpOrt progress. in implementing a commitment
for environmental impact mitigation’ that is essential to render the" 1mpacts “of a proposed action not
significant or that is made in a ROD. The 1995 Annual Mitigation Report for the Waste Isolation
Pilor Plant (NEPA 1D# WIP:95:0002) was issued July 10, 1995.

In December 1994, a computer-based NEPA training module was released for use at the WIPP,
The 1raining module provides specific instructions to workers for completing environmental
checklists which assess the impacts of their proposed actions.

In 1980. the DOE prepared the Final Environmental Impact Statement for the Waste Isolation Pilot
Plant (FEIS). The objective of the FEIS was to assess the potential impacts of developing WIPP in \J

3-8




@

1995 WIPP Site Environmental Report

addition to the alternatives for the disposai and management of TRU waste. By 1990. following
construction of the WIPP facilities. the DOE decided 1o prepare the Final Supplement Environmentai

Impact Statement for the Waste Isolation Pilot Plant (SEIS-I) 1o the update the environmental record
established in the FEIS (DOE 1990).

The preparation of the second Supplemental Environmental Impact Statement (SEIS-II) is underway.
The DOE is now proposing to continue the phased development of WIPP by beginning the disposal
of defense-related TRU waste. The SEIS-II document originated from new information relevant to
environmental concerns and a commitment made in the Final Supplemental Environmental Impact
Statement (FSEIS) to prepare another environmental impact r:tement prior 10 the decision to
proceed with waste disposal activities at the WIPP site. Scoping meetings were held in Carlsbad.
NM: Albuquerque. NM: Santa Fe, NM: Denver. CO; and Bo:se, ID. An implementation plan was

prepared and made available to the public in DOE reading rooms. The Record of Decision for the
SEIS-II is scheduled for March 1997,

3.2.8  Clean Air Act (CAA)
42 U.S.C. § 7401 et seq.)

The CAA provides for the preservation, pr()tectioﬁ, and enhancement of air quality, particularly a1
locations of special interest such as areas of natural, recreational. scenic, or historic value. Under
Section 109 of the Clean Air Act, the FP4 established the National Ambient Air Quality Standards
(NAAQS) for six “criteria” pollutanus: .ulfur dioxide, tolal suspended particulates, carbon
monoxide, ozone, nitrogen oxide, and lead. These standards establish primary and secondary
standards for ambient air quality that the cPA considers necessary to protect public health and
welfare.

In 1993, Westinghouse Electric Corporation. Waste Isolation Division (WID), completed the WIPP
Hazardous Air Pollutant (HAP) Emission Inventory. The 1993 HAPs inventory was developed as a
baseline document to calculate maximum potential hourly and annual emissions of both hazardous
and criteria air polluianis, In 1995 the HAPs inventory was repeated and compared to the baseline
data. Fmission estimates were used fo determine if the WIPP is required to-obtain an air permit as
specified in the following regulations: '

Clean Air Act § 112 National Emission Standards for Hazardous Air Pollutants
Clean Air Act Part C (Prevention of Significant Detericration - Criteria Pollutants)
New Mexico Air Quality Control Regulation 752

New Mexico Air Qualitv Control Regulation 702.
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The CAA. Section 112 establishes emission standards for Hazardous Air Pollutants. The 1990

Clean Air Act Amendments (CAAA) increased to 189 the number of hazardous air poltutants

regulated under the CAA. Hazardous air pollutant emissions are regulated under 40 CFR 61, the \ )
National Emission Standards for Hazardous Air Pollutants (NESHAP). The NESHAP establishes
permitting and reporting requirements for facilities that have the potential to emit hazardous air
pollutants. At the WIPP, the majority of hazardous air pollutants are regulated in Subpart A of the
NESHAP. Radionuclide emissions other than radon are regulated in Subpart H of the NESHAP,

Based on an MOU with the EPA. the DOE committed to compliance with the requirements of

40 CFR 61, Subpart H, through the disposal phase of operations at the WIPP. A revised -
standard for radionuclide emissions was promulgated by the EPA ina final uling published in the
Federa( Regtsrer effectwe Decembcr 15 1989, (54 FR. 51654) ‘ '

i R A \ T =T

The 1993 Safen Analvs:s Reporz ( SAR) estabhshes the adequacv of the WIPP safety bases
regarding plant response 10 conditions considered to-be "extremely unlikely.” "Waste containers
accepted for disposal at the WIPP are expected to meet the WIPP Radiological Conmtrol Manual~™ =~~~
external contamination lirnits. Waste container contamination levels are thus at undetectable levels.

WIPP normal operations do not involve or entail any planned or expected releases of aitborne

radioactive materials, therefore. no hazards exist to the public. worker, or environment for the

airborne pathway as a result of normal operations. Radiclogical consequences to the offsite upblic D
from normal operations will therefore meet the criteria in 40 CFR 191, Subpart A in addition to 40 —
CFR 61. External doses to workers from the handling of contact handled waste containers were
estimated to be well within DOE ALARA or "as low as reasonably acheivable" goals. Moreover,
consequences 1o the public and worker as a result of the release of volitile organic compounds

(VOCs) during disposal phase normal operations were shown to be many orders of magnitude below =
health based limits.

A revised data package will be submitted to the EPA prior to waste receipt. An emissions
monitoring system was installed to comply with the periodic confirmatory monitoring compliance
requirements established in NESHAP. On November 21. 1994, the EPA approved the use of a
single-point source shrouded probe for compliance sampling. The shrouded probe will be used to
conduct periodic confirmatory monitoring at the WIPP.

Based on the HAP's inventory. WIPP operations do not exceed the 10 ton per year emission limit

for any individual HAP or the 25-tpy limit for any combination of HAPs emissions established in

Subpart A. The WIPP does not have any NESHAP Subpart A permitting or reporting requirement

at this time. However, 40 CFR 61, Subpart A. Section 61.09(a)(1), requires that the WIPP facility K J
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notify the EPA of its anticipated date of injtial startup {i.e.. receipt of wastes) not more than 60 days
and not less than 30 days before actual startup date. In addition. the EPA required that notification
of the actual date of injtial startup must be made within 15 days after startup.

T gl

e e o TS L PR e

Based on emission estimates generated in the HAPs inventory, the WIPP site is not required to
obtain any federal CAA permits. The WIPP, in consuitation with the NMED Air Quality Bureau.
working in concert with data provided in the first HAP's inventory, was required to obtain a New
Mexico Air Quality Control Reguiation (AQCR) 702 Operating Permit for-two primary backup,
diesel generators at the site. The only emission points where the WIPP site exceeds state threshold
criteria is with the WIPP backup diesel generators. On June 18. 1993, the DOE submitted an
AQCR 702 permnt application for the WIPP backup diesel generators. On December 7, 1993, the
New Mexico Air Quahty Bureau issued Air Quality Permit 310-M-2. On February 26. 1994, the

WIPP completed the emission monitoring requirements established in the permit..-With the subminal- -

of the Final Compliance Sampling Reporr on March 28. 1994, the DOE has fulfilled all monitoring
and reporting requirements identified in the permit. The permit was modified on"Septémber I, 1994
to allow one diesel generator 10 operate under load while the second diesel generator is at idle speed
in a warm up or ¢ool down mode. This allows for greater operational flexability.

3.2.6 Clean Water Act (CWA)

Section 402 of the CWA, establishes provisions for the issuance of permits for discharges into

waters of the United States. Regulations promuigated to define this permitting process are contained
in 40 CFR 122. Subpart A. Section (b)(1), and state that ". . . National Pollutant Discharge
Elimination Sysiem (NPDES) program requires permits for the discharge of "pollutants™ from any
"point source” into "waters of the United States.” The WIPP has no pollutant dxscharges frorn pO!rlI _
sources and is currently exempted from obtaining a standard NPDES permit. : |

On September 9, 1992, the EPA issued the final requirememnts for NPDES General Permits for
Storm Water Discharges Associated with Industrial Acrivity. The storm water regulations establish
requirements for managing industrial storm water runoff that has the potential to discharge into
waters of the United States. The WIPP submitted a Notice of Intent (NOI) to the EPA to obtain a
NPDES Storm Water General Permit on December 31, 199Z. The NOI describes how the WIPP
site mitigates the discharge of contaminated storm water through the use of Best Management
Practices (BMPs). These BMPs include engineering controls such as storm water retention basins,
the covering of materials storage areas, and the reclamation of disturbed areas. The EPA issued a
New Mexico NPDES Storm Water General Permit (NMROOAO21) on January 31, 1992, As part of
the Nationwide General Permit Program. the WIPP is included in the New Mexico General Permit.
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No sampling is required to demonstrate compliance with the WIPP Storm Water Permit unless a

release occurs from one of the BMPs. Operational permit compliance activities are limited to F
quarterly inspections of retention basins. spill containment devices. reclamation sites. and site I\J)
housekeeping practices. ‘

The NPDES sewage sludge regulations promulgated in 40 CFR 122.21 require all facilities that
generate or dispose of sewage sludges o submit an information package describing sewage sludge
management and disposal practices. This information is reviewed by the EPA 1o determine if a
NPDES permit will be required for the disposal of sewage sludges at a facility.
On February 14, 1994, the DOE submitted an information package to the EPA Water Mauagerﬁém
Division and requested a written determination whether a NPDES permit would be required for
sewage sludges generated at the WIPP. On March 31, 1994, the EPA Region VI Permits Issuance
Section notified the DOE that they had received the information package. The agency determined
that the information package was complete and stated they would notify the DOE if a full and
complete sewage sludge permit application would be required at a future date.

On lJanuary 16, 1992, the NMED issued the Discharge Plan (DP-831) for the WIPP sewage facility.
The approved Discharge Plan superseded an Erﬁé}gency Discharge Permit issued on September 18,
1991. In addition to sewage effluent. the Discharge Plan allows for the disposal of a maximum of \J)
1500 gallons a day of nonhazardous brines generated by seepage into shaft sumps and from pumping
of observation wells at the site. [Note: Exceptions to the classifcation of "nonhazardous" are brine
waters with lead concentrations exceeding regulatory levels, collected in the waste shaft sump and
boreholes OH 224, 223, and 226. located between the waste shaft and the exhaust shafi. Subject
waters were disposed of as RCRA hazardous waste in an approved and permitied treatement storage
and disposal (TSD) facility. No brine from the exhaust shaft has shown a hazardous lead content.]
Brine waters are collected in portable tanks and transported to the north sewage system evaporation
basin. Characterization samples were collected throughout 1995 to demonstrate that site-generated
brines are nonhazardous and can be disposed in the sewage evaporation pond. On August 28, 1995,
the WID submitted a request to the NMED requesting a minor amendment to DP-831 increasing the
amount of nonhazardous brine for disposal 10 2000 gallons per day. On October 4, 1995, the
INMED approved the amendment to the Discharge Plan. The increase was required, not because
'additional brine was being generated but. because on days the observation wells were pumped,
‘qreater than 1500 gallons was was produced necessitating that the brine be disposed of over two

—

Iwdays time.
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The DOE submits quarterly Discharge Monitoring Reports (DMR) to the NMED to demonstrate
compliance with the inspection. monitoring. and reponting requisements identified in the plan.

3.2.7  Safe Drinking Water Act (SDWA)
(42 U.S.C. § 300f et seq.)

The SDWA of 1974 provides the regulatory strategy for protecting public water supply svstems and
underground sources of drinking water. The NMED notified the WIPP in a September 9, 1992,
letter that the WIPP Public Water Supply was categorized as a nontransient. noncommunity system
for reporting and testing requirements. At that time. the NMED determined that the WIPP was
required to sample drinking water for total coliform bacteria, lead, copper, nitrate and nitrite, .In a
March 11, 1994, letter the NMED again modified compliaﬁéé sampling rcqﬁ"i.fem'ents‘, stating that
only lead, copper. and bacteriological samples are required. The modification was based upon

New Mexico Water Supply Regulations which mandate that when a public water supply system
supplements other systems. that water system is treated as a single system for compliance sampling
purposes. . ' |

The Carisbad Municipal Public Water Supply System is contracted to provide raw water to the
WIPP from city-owned wells located 31 miles north of the site. Because of this contractual
agreement, the city of Carlsbad completes the source or point-of-entry samples for the various
chemical constituents at each wellfield source.

On June 2, 1994, lead and copper samples were collected from 20 locations to demonstrate
compliance with the newly identified SDWA sampling requirements. Five of the 20 samples |
exceeded the SDWA lead action levels. At the irection of the NMED, these five locations were
resampled on June 30. 1994. Based on the resuits of these five samples, three locations

(site drinking fountains) were permanently taken out of service and the faucets at the two remaining
locations were replaced. Follow-up sampling was conducted ai each of these locations and all were
below the SDWA action levels.

In January and again in July of 1995, lead and copper compliance samples were collected and
submitted for analysis. Al samples were below action levels with the exception of one sample that
exceeded action levels for lead. This location was resampled and the sample analysis was returned
significantly below action levels. It was determingd that just prior to sampling this location,
maintenance had been performed on the foot-operated valve for the faucet. Based on previous
samples at this location and subsequent confirmatory sampling, it was decided that the maintenance
activity had been the cause of the sample being above action levels.

3-13
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On August 17. 1995 a request was submitted to the NMED requesting a reduction of lead and
copper sampling activity. The request was based upon sampling results. in cdnjunction with
administrative actions and resampling. that demonstrated the WIPP water supply system met the
criteria for reduced sampling status. The number of samples was reduced from twenty to ten. and
the period was increased from every six months to annually. The request was granted on

August 23, 1995,

Bacterial samples were collected and reported monthly throughout 1995. All
bacteriological/analytical results were below the SWDA regulatory limits.

3.2.8 National Historic Preservation Act (NHPA)
(16 U.S.C. § 470 et seq.)

The NHPA was enacted to protect the nation’s cultural resources and 1o establish the National
Register of Historic Places. Federal agenciés aré réquired to coordinate NEPA compliance with the
responsibilities of the NHPA to ensure that historic and cultural properties are given proper '
consideration in the preparation of environmental assessments (EAs) and environmenial impact
statements (EIS’s). Agency obligations, however, under the NHPA are independent from NEPA
and must be complied with even when an EA or EIS is not required. That is, for proposed projects
that are not classified as major federal actions with significant environmental impacts, DOE must
still consider impacts to hisotoric prdperties and sites. Where both NEPA and the NHPA are
applicable. draft EIS's must integrate NHPA considerations along with other environmental impact
analysis and studies (see 40 CFR 1502.25)

3.2.8.1  Summary

Fraf

From man's first arrival in the Southwest about 10,000 B.C. to the late 1800s, southeastern New
Mexico was inhabited by aboriginal hunters and gatherers who subsisted on various wild plants and
animals. These people would have found a number of edible plants throughout the region, including
mesquite beans, hackberries. walnuts, acorns, seed-producing grasses, agave and a variety of other
succulents. Big and small game. including bison, deer, antelope, rabbits, reptiles, birds, and
various inveriebrates. could have been hunted or collected in the region.

From approximately 600 A.D. onward. as trade networks were established with Puebloan people to
the west. domesticated plant foods and materiails, including corn (or maize), beans, squash, and
cotton. were acquired in exchange for dried meat, hides, and other products from the Pecos Valley
and Plains. The indigenous population may also have practiced horticulture at favorabie locales in
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the area. but only on an intermittent basis, since water for crops would have been scarce and
unpredictable much of the time.

In the mid-1500s. the Spanish Conquistadors encountered Jumano and Apachean peoples in the
region practicing hunting and gathering and engaging in trade with Puebloans. Later, as the natives
acquired horses. and as Europeans began setiling the land. this traditional way of life evolved into
specialized bison hunting on the Llano Estacado and raiding both Spanish and Puebloan settlements
to the west. In the late 1800s, the region was settled by ranchers and farmers, '

The WLWA is situated in dune-covered, rolling-plains terrain in the eastern part of the BLM’s
Carlsbad Resource Area. Known archaeological sites within the area are primarily the remains of
prehistdric camps and short-term settlements. These localities are generally marked by hearth
features. scattered burned rock. flaked stone projectile points. and cutting and scraping tools, pottery
fragments. and groundstone implements. Locations generally represent short-term. seasonal
occupations by small, nomadic groups of hunters and gatherers who utilized"the plants and animals
in the dune lands east of the Pecos River. In a few cases within the WLWA, sites with evidence of
structures have been reported. These sites probably hosted occupations of perhaps several weeks or
months.

Many known historical sites in southeastern New Mexico consist primarily of ear:y twentieth
century homesteads that failec. or isolated fearures from late nineteenth and early twentieth century
cartle or sheep ranching and muilitary activities. Although the region was part of the Spanish and
Mexican colonial empires. no related conquest or settlement sites have yet been identified.

Historic components (more than 30 vears old) are rare. but are occasionally noted within the
WLWA. These include features and debris related to ranching in the early years of the twentieth
century. In addition. more modern ranching debris and facilities such as fence lines are present in
the area. including some which are likely still in use. Ranch-related sites which date to the 1940s
and 1950s are common in parts of the WLWA._ These will be considered historical properties
within the next several years and under current law. will have to be treated as such. - The majority
of the several sites recorded in the area typically include elements which can contribute to their
eligibility for the Nartional Register of Historic Places. With few exceptions, cultural properties
known or anticipated for the WLWA are significant: they must be identified, recorded, assessed
through inventory, and considered in any plan of development for the area.
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Compared with most other parts of southeastern New Mexico. the locations and nature of cultural
resources within the WLWA can be described relatively well. based on imensive inventory of
portions of the area. along with limited excavation and some other work on some sites. \“_D
In 1976 four sections comprising the WIPP core area (Sections 20. 21, 28, and 29), along with
associated rights-of-way and drilling pads within and outside the WLWA (Nielson 1976) were
inventoried by the Agency for Conservation Archaeology (ACA) of Eastern New Mexico
University. Additional rights-of-way within and outside the WLWA were inventoried in 1978 and
1979 by ACA (Schermer 1978; MacLennan and Schermer 1979). Siies identified in the core area
were relocated and evaluated in 1980 by ACA. and management recommendations for those sites
were prepared (Schermer 1,980_),;;_7_.§ub$éqqugiy,3_,in..ac;gc;:danc; with the ACA’s. recommendations. a
number of sites within the WIPP core area were tested for eligibility and/or were excavated as
mitigation (Lord and Reynolds 1985). . ...
In 1987 Mariah Associates conducted an intensive study of portions of 45 sections surrounding the
WIPP facility. Mariah's study included an inventory of 2,460 acres in 15 quarter-section units.
Inventoried units were selected so as 10 be representative of the area as a whole. Within each of the
sample units, all cultural resource sites encountered were recorded, certain selected sites were
tested. and management recommendations were prepared (Mariah Associates, 1987).

. | .
Between 1989 and 1992, several seismic projects associated with oil and gas development provided
cultural resource clearances within the WLWA. "Numerous inventories have been conducted outside
the withdrawal area, primarily for oil and gas exploration and ranching.

Inventories conducted to date within the withdrawal area have located 60 archaeological sites, along
with 91 isolated occurrences (single or few anifacts, or isolated fearures which can be fuily recorded
in the field). Sites and isolates identified are almost éxclusively prehistoric. Only one site with
both prehistoric and historic components has been noted.

Of a total of 10.240 acres in the WLWA. 3,380 acres (37 percent) have been inventoried for
cultural resources. The results have been the discovery of one site for every 63 acres surveyed, and
one isolate in every 42 acres. Based on this information. and assuming environmental homogeneity
and a fairly even distribution of sites. the remaining 6.410 uninventoried acres could contain
approximately 99 sites and 153 isolates. The combined results of the several inventories conducted
within the WLWA compare well with those from Mariah’s 1987 inventory of selected units over a
much larger area. Mariah's resuits show only a slightly higher frequency of cultural resources per
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acre. In 2.460 acres, 40 sites and 75 isolates were recorded. or one site for every 62 acres and one
isolate in every 33 acres.

Of the 40 sites identified and evaluated on the Mariah inventory, 14 are eligible for the National
Register of Historic Places, 24 are potentially eligible. and two are not eligible. [Note: A
determination of eligibility can be made only after the site has been archaeoiogically tested.] None
of the 75 isolates are considered eligible. While the data from the various researchers cited above
are not always consistent with Mariah's explicit data on site significance. it appears that within the
WLWA. the majority of sites either are or have the potential to be eligible for the National Register
of Historic Places and will require consideraiion in furure land disturbing activities.

Site significance is contingent on the number of manifestations encountered. their diversity in
composition. the total number of each type of manifestation. and existing evidence suggesting
whether or not a given site is datable. Previous limited culturat inventories indicate that WIPP
represents a potentially significant cultural resource contributor to the discipline of archeclogy and
shall be regarded as such when deliberating land management decisions. o

The objectives of the DOE are to protect and preserve representatives of the full array of cultural
resources, within the WLWA. for the benefit of scientific and socio-cultural use by present and
future generations. This guidance will ensure that cultural resources are given full consideration in
land use planning and management decisions.

On June 21, 1995, an investigation was conducted of a previously known site as several previously
buried artifacts emerged at the surface. No regulatory actions were required. following the
investigation. since no surface disturbing activities are planned for the area in question.

During 1995. no new archaeological sites were discovered. Avoidance remains to be the WIPP’s
primarv mitigation measure for archaeological sites.

3.2.9 Federal Compliance with Pollution Control Standards
(Executive Order 12088)

Executive Order (EO) 12088 advises the director of each federal agency to ensure that all necessary
actions are taken for the prevention. control. and abatement of environmental pollution. Each
agency is responsible for compliance with applicable pollution control standards established by such
statutes as the CWA, the CAA. the AEA of 1954, and others. Each agency must submit an annual
plan for the control of environmental pollution at its facilities. This EO mandates that the DOE
control pollution at the WIPP facility.
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The Waste Minimizarion and Pollution Prevention Awareness Plan was updated on May 31, 1994,

This plan is reviewed annually and updated at least every three years. Pollution prevention
awareness guidance is contained in the Resource Conservation and Recovery Act Compliance_ManuaLD
(WP 02-6. 02-7) and its implementing procedures, as well as in the Environmental Complz’anc:z

Manual (WP 02-5). These environmental compliance manuals are currently being revised to
incorporate elements of the Waste Minimization and Pollution Prevention Awareness Program.

3.2.10 Hazardous Materials Transportation Act (HHMTA)
(49 App. U.S.C. 1801 et seq.; 49 CFR 106-179)

The HMTA is the major wransportation-related statute that affects the Department of Energy at the
WIPP. It provides for safe intra and inter-state transportation of hazardous materials (including
radioactive materials). The HMTA allows states 10 regulate the transport of hazardous/radioactive
materials if regulations are consistent with the HMTA or U.S. Deparument of Transportation (DOT)
regulations. In the second modification to the Agreement for Consultation and Cooperation, dated
August 4, 1987, the DOE agreed to comply with all applicable DOT regulations and the .
corresponding NRC regulations. Therefore, the following regulations are applicable or potentially
applicable to the WIPP.

The DOT regulations for hazardous/radioactive materials are contained in 49 CFR 171-177, w\)
Specifications for the kinds and designs of packages to be used for the transport of various types of
radionuclides are contained in 49 CFR 173, Subpart I (and parallel Nuclear Regulatory Commission
regulations in 10 CFR 71). The DOT regulations in 49 CFR 174 addresses the shipment of

radioactive material by rail. 49 CFR 177 provides routing and training requirements for highway
shipments of nuclear material. '

3.2.11 Packaging and Transportation of Radioactive Materials
(10 CFR 71)

Regulations for shipping containers and safe packaging and transportation of radioactive materials

are under the authority of the Nuclear Regulatory Commission {NRC) and the Department of
Transporiation (DOT). Packaging requirements for radioactive materials, inciuding the Type B

packages 1o be used to transport waste to the WIPP facility, are detailed in the DOT regulations (49

CFR 173, Subpart ). This citation also references the NRC regulations. Generally, the NRC does

not have regulatory authority over the DOE. The only portion of the NRC's implementing

regulations that applies to the WIPP is 10 CFR 71, Packaging and Transportation of Radioactive |
Material. These regulations pertain to the NRC's centification of packaging such as the TRUPACT- \J
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IT shipping container designed to transport TRU waste from the generator sites to the WIPP. The
NRC certified the TRUPACT-II container August 30. 1989, after compliance with the 10 CFR 71
requirements for Tvpe B packaging were demonstrated. On April 22, 1994, DOE submitted a
subsequent application to the NRC requesting a revision 1o the existing Certificate of Compliance

(C of C). Thus. on March 30. 1995. the NRC issued C of C No. 9218, Revision No. 6 10 the DOE

for the continued use of TRUPACT-IIs to ship radioactive material. --Revision 6 supersedes in it~ -

entirety. C of C No. 9218. Revision No. 5. dated June 9. 1994,
3.3 Other Significant Accomplishments and Ongoing Compliance Activities
for Calendar Year 1995

3.3.1 Environmental Compliance Assessment Program (ECAP)

The ECAP plays a major role in the overall program for environmental protection activities at the
WIPP. The ECAP was developed to determine if impactive or potentially impactive facility
activities protect human health and the environment and if these activities are in compliance with
ipplicable federal, state. and local requirements; with permit condition/requirements; and with best
management practices. This program provides a comprehensive system. not only to assess
compliance with applicable environmental starutes and requirements at the WIPP, but also to identifv
operationally feasible and environmentally sound corrective action measures for nonconformances or
observations identified. The ECAP is designed to address five compliance assessment processes:

(1) environmental compliance appraisals: (2) environmental audits: (3) independent review group
evaluations; (4) environmental event evaiuations; and (5) environmenial compiiance status tracking
and reporting process.

During 1995, eight environmental compliance assessments were conducted. Thirty-five (35)
improvements were identified and implemented as a resuit of these assessments. The assessed areas
included: Satellite Accumulation Areas and Hazardous Waste Staging Area: Sandia National
Laboratories - Culebra Transport Program: Air., Waste. and Water Program: Annual Hazardous
Waste Fee Regulations: Dosimetry and Analytical Labonatory: NPDES; RCRA Equipment
Inspections: and Environmental Monitoring.

3.3.2 Site Environmental Management Program

In December 1995. the Site Environmental Awareness Program was initiated in order to increase
emplovee awareness of environmental issues. The program has a three-phased approach and is
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aimed at WID Managers and Supervisors. However. many program elements target all WID
Emplovees. The three phases include:

. Environmental Awareness Campaign |
J Manager's Environmental Handbook
. Management Environmental Accountability Program (MEAP)

3.3.3  Environmental Awareness Campaign

The purpose of the Environmental Awareness Campaign is to increase the visibility of environmental
issues for the employees. The campaign consists of various tools, forums, and educational '
opportunities for managers, supervisors. and the general employee.

R

3.3.4  Manager’s Environmental Handbook

The purpose of the Manager’s Environmental Handbook is to provide a brief overview of Corpdr;xie
Charters and Policies: WIPP policies and procedures; DOE Orders; and the major environmental

laws and regulations that directly apply to the WIPP. The Handbook will also contain segments on
ISO 14000 Standards and the Environmental Leadership Program.

| ),
3.3.5

Management Environmental Accountability Program (MEAP)

The purpose of the MEAP is 10 educate employees and managers about current environmental
issues and to encourage individual and line-management accountability. The program will
consists of 12 training elements on a variety of environmental subjects. A managers training
packet ensures that current environmental information is conveyed correctly and consistently. The
packet contzins appendices, experiential exercises and incident/events that are applicable to the
particular lesson.

3.3.5.1 Benefits of the MEAP

o Establishes the WIPP as a proactive. environmentaily responsibie citizen;
. Promotes individual responsibility:
. Aligns with the Westinghouse and the Department of Energy’s Carlsbad Area Office’s N
mission 1o protect human health and the environment; '\J
3-20
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. Enhances the WID’s application to one of the Environmental Protection Agency's
environmental management programs;

° Fulfills one of the elements for the implementation of I1SO 14000.
3.3.6 1SO 14000 - STANDARDS FOR ENVIRONMENTAL MANAGEMENT

The Organization de Standards International. formed in Amsterdam in :947, sets standards fora
wide range of products and management operations. Following the success of the International
Standards Organization (ISO) 9000 series for quality management, ISC: ntroduced the 14000 series.
which is a set of environmental management standards now under deveiopment. These
environmental management standards will promote international trade and will foster economic
growth.

ISO 14000 certifies that those businesses conducting worldwide trade have met intématidhally
agreed upon policies and regulatory standards. These policies and regulatory standards prescribe a
common baseline approach to environmental and managerial problem s:’ving, system evaluation,
product quality, and product labeling. Should differences arise among or between trade parmers,
the ISO 14000 will serve as a standardized methodology for solving problems or remediating
differences.

All ISO standards are voluntary. However. governments and industries are adopting ISO standards.
making them necessary to conduct business. ISO 14000 standards address the following five areas:

. Environmental Management Systems

o Environmental Pt:_rt."?_n_p“'c.lnce Evalug;jons N )
o Environmental Auditing

® Life-Cycle Assessment

e Environmental Labeling
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3.3.6.1 Environmental Management Systems (EMS)

An EMS consists of three parts: a written statement; education and training; and knowledge of ¢ __D
relevant government environmental regulations, The statement commits the company to seek the \
highest product quality with the lowest environmental impact. Al employees will have access to the

" EMS through education and training. The EMS incorporates relevant government environmental
regulations.

3.3.6.2 Environmental Performance Evaluations
Environmental Performance Evaluations measure the impact a business is having on the
environment. An inventory of air and waste discharges establishes a baseline. A business may then
measure performance improvements over time. -

3.3.6.3 Environmental Auditing
An evaluation conducted by an independent third party constitutes an environmental audit. The
results of the audit are provided to management to_permit integration of changes and improvements
in procedures and processes. Typically, audits are conducted yearly.

3.3.6.4 Life-Cycle Assessment : e

A Life-Cycle Assessment is an analysis of the environmental effects of process inputs and wastes
during the operational life of the company’s product or service.

. 3.3.6.5 ° Environmental Labeling”~

Environmental Jabéling identifies ~environmentatly friendly” products to consumers. 1SO 14000~~~ ~
defines the characteristics of environmentally friendly products through standardized international

product labeling. Companies planning to identify their products through labeling obtain a

competitive advantage over nonlabeled competitors, attract new customers, and reduce liability.

3.3.7 Descriptive Titles of the 1SO 14000 Series
The following is a list of descriptive titles of the ISO 14000 Series, which are divided into two

categories: organizational evaluation and product evaluation. Only ISO 14001 is a specification
standard. All others are guidance standards. K J
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3.3.7.1 Organizational Evaluation Standards

14001: Environmental Management Systems - Specifications

14010: General Principles of Environmental Auditing

14011: Audit Procedures

14012: Qualification Criteria for Environmental Auditors

14015: Environmental Site Assessments

14031: The Management System and Its Relationship to the Environment

3.3.7.2 Product Evaluation Standards

14020: Goals and Principle of All Environmental Labeling

14021: Self-Declaration Environmental Claims

14024: Environmental Labeling - Guiding Principles

14040: Life-Cycle Assessment - Principles and Practices

14041; Life-Cycle Inventory Analysis

14042: Life-Cycle Impact Assessment

14043: Life-Cycle Improvement Assessment

14060: Guide for the Inclusion of Environmental Irnpacts in the Product Standards

3.3.8 Waste Minimization Committee

The Waste Minimization Committee was formed in 1993 with representatives from groups
generating or working with hazardous and/or large volumes of waste. The Committee prepared a
Waste Minimization Charter, which outlines the Committee’s responsibilities.

The Waste Minimization Committee is split into separate subcommittees to concentrate on different
areas of pollution prevention. These subcommittees are the Employee Awareness, Community
Outreach, Waste Assessments, and Hazardous Solvent Substitution.

In January 1996, the Employee Awareness Subcommittee began its’ Employee Awareness
Campaign. Waste Minimization suggestion/nomination/idea forms were distributed by
Subcommittee members the first week of January. Employees with waste minimization or pollution
prevention ideas or suggestions can submit them to the subcommittee and receive a prize.
Employees can also nominate others who practice waste minimization or pollution prevention in
their day-to-day activities. Drawings are held each Friday for t-shirts with the waste minimization
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slogan printed on them. Anticles are printed in the TRU-News periodically to educate employees on

the importance of waste minimization and to announce prize winners in the awareness campaign. )
A Pollution Prevention Opportunity Assessment (PPOA) was conducted in 1995 by the Waste
Assessments Subcommittee. The PPOA Subcommittee investigated cafeteria operations for potential

waste minimization and pollution prevention opportunities. The PPOA was compieted in October,
1995 and concerns are being addressed by the subcommittee.

In 1994 a PPOA was performed on the process of disposing of fluorescent tubes onsite and
alternatives to their disposal as hazardous waste. As a resuit of this PPOA, a contract was put into
place with a flourscent tube recycling company-to recycle. WIPP’s. spent flourescent tubes. - = -
Other waste minimization activities for 1995 include:

Recycling of white bond paper, coﬁﬁéﬁteﬂ cardboard, and aluminum cans
Recharging of toner cartridges _

Puncturing of a¢rosol cans to reduce hazardous waste volumes

Recycling of waste oil offsite

Reusing cold-degreasing solvents at six solvent stations used for cleaning parts
Reclaiming cold-degreasing solvents offsite 9 D
Using recycled janitorial paper products exclusively

Recycling of lead-acid batteries offsite

L

3.3.9 Eavironmental Training

Environmental training was provided to 'personnel associated with environmental operations at the
WIPP. Training courses ranged from technical topics {e.g. RCRA sampling), basic ES&H training,
and general site-wide training such as the required General Employee training module. These
courses were conducted both onsite by WIPP personnel and offsite by various contractors.

.
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Compliance Status with Major Environmental Regulations

Table 3-1

Applicable to the WIPP Project

Starute/Regulation

Starus

Atomic Energy Act

No radioactive waste was received duririg CY 1995.

Clean Air Act

—— e
NESHAP data package and letter of notification submitted.
'No monitoring/reporting required until after receipt of
waste. . . Lo e G e FIN

Clean Water Act

Quarterly inspections of best management practices to ™
comply with (stormwater retention basms) NPDB storm
water general permit (NMRO0AQ21). o

Comprehensive Environmental
Response. Compensation, and
Liability Act/Superfund
Amendments and
Reauthorization Act

No Land Disposal Units (LDUs) exist at the site. No
CERCLA site cleanup required. Reports filed as required
under SARA for hazardous substances are maintained
onsite.

Endangered Species Act

Individual permits to collec: :.ological samples and to band
nonendangered species of raptors are maintained.

Federal Land Policy and
Management Act

An MOU between the DOE and the BLM was issued in
July 1994, This MOU outlines the responsibilities the
BLM and the DOE have with regard to land use

management for the withdrawal area. = I
—m

Federal Insecticide, Fungicide,

and Rodenticide Act

All use of pesticides is approved by Industrial Safety and is
performed by subcontractors.

Hazardous Materials
Transportation Act

s
—— ——

Hazardous wastes to be sent offsite are reviewed to ensure
compliance with HMTA.
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Table 3-1

Compliance Starus with Major Environmental Regulations

Applicable o the WIPP Project -

Statute/Regulation

Status

National Environmental Policy
Act (as supplemented by DOE
Order O 451.1, and 10 CFR
1021)

rrrr—
— T —

The 1995 Annual Mitigation Report for the Waste Isolation
Pilor Plant (NEPA 1ID# WIP:95:0002) was issued
July 1995. This provides a status of the commitments
made in the WIPP’s Records of Decision. Purchase
requisitions and engineering work packages which initiate
. changes anq modnﬁcanons to the WIPP facility, continue to
" be reviewed for potennal environmental 1rnpacts

National Historic Preservation
Act

Activities requmng excavation in previously undisturbed
areas are surveyed by licensed, permined archaeologists.
Required reports are submitted to the New Mexico State
Historic Preservation Officer

New Mexico Air Quality
Control Act

.The New-Mexico-Air-Quality Bureau issued Air Quality
Permit 310-M-2 on December 7, 1993. On February 26
1994, the WIPP completed the emission monitoring
requirements established in the permit. With the submirtal

- of the Final-Compliance Sampling Report on March 28,
1994, the DOE has fulfilled all monitoring and reporting

vet have primacy for NESHAP for radionuclide emissions
from DOE facilities. New Mexico Hazardous Waste

Management Regulations See "Resource Conservation and
Recovery Act.* NMED does not yet have primacy for all

m - 4%%

requirements identified in the permit. New Mexico does not

New Mexico Radioactive
Materials Act

areas by the RCRA.

No radioactive wastes had been received at the WIPP in
CY 1995.

New Mexico Water Quality Act

The DOE submits quarterly discharge monitoring reports 1o

requirements of the WIPP Discharge Plan. DP-831.

— =====J

the NMED Groundwater Quality Bureau to comply with the

—
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Table 3-1
Compliance Status with Major Environmental Regulations
Applicable to the WIPP Project

e e—— — e

Statute/Regulation L Status

New Mexico Wildlife | See "Endangered Species Act,” =~ v e oo
Conservation Act

"' — ]
Resource Conservation and l Hazardous-waste generator compliance: All site-generated
Recovery Act ' 1 hazardous wastes were transported off-site within the 90-
day accumulation period. ) e
No-Migration Derermination compliance: The fourth
annual report was submitted to EPA on November 14,
Mixed-waste management: On January 13, 1994, the DOE
formally requested that the NMED allow the DOE to
modify the RCRA permit application 10 reflect disposal
operations. In September 1994, the NMED ordered the
submittal of a complete revised permit application by May
31, 1995. DOE has submitted Chapters B, D, E, F, G,
H, I, J & K io the NMED for their review.

Underground Storage Tanks: Annual registration fee paid.
| r — — = ]

Toxic Substances Control Act Procurement «f asbestos-/PCB-containing materials not
allowed. Other portions of TSCA not applicable.

——— -
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Table 3-2

DOE Orders Affecting the WIPP Environmental Program

=

e e e e e .

ORDER NO. DATE TITLE ANNOTATION
DOE 5400.1 11/09/88 General Environmental Establishes environmental
Chang%c 1-  Protection Program protection pro requirements,
06/29%0 7 authorities, and responsibilities for
’ E operatiops for ensu
compliance with federal state
environmental J)rotecnon laws and
ﬁulanons federal executive
orders, and internal department
_ policies.
DOE 5400.5 02/08/90 Radiation Protection of Establishes standards and
Change 2 the Public and the rc uirements for operations of the
01/07/93 Environment - ' E and DOE contractors with
. e cPect to protection of the tpubhc:
the environment agams undue
risk from radiation.
DOEO - --— - :09/11/95 -~ National Environmental ~ Establishes DOE policy for
451.1. - Policy Act Compliance implementation of the National
Program Environmental Policy Act of 1969
(PL 91-190).
DOE 0 460.1 09/27/95 Packagmg [a]md S i Establ(x)shc;s s:é‘ety rcquuements for
ransporta on Safety .. the pr
V- tranls)popn%u'gn of%)él':‘ offsite
shipments and onsite transfers of
- hazardous matenals and for model
e I om“on - Sl .;__"_ ‘:-‘_?.‘::“','-T:\"".‘T“‘.':' Ao .
DOE 5484.1 09/29/95 Accident Investigation Prescribes requirements for
Paragra hs 1- b conducting investigations of certain
f é e accidents occhtrnng at %OE
fi operations and sites, and to prevent
( ? D-®), rgceurrence of such accuflentsp
second
misnumbered
6f, and Ch I
and
Ch 1l are
cancelled and
reBIaced by
DOE O 275
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AL 54841

DOE 5480.23

DOE 5482.1B

DOE 5700.6C

DOE 5820.2A

DOE 0 430.1

Life-Cycle
Assessinent
Management

i
s
=

08/23/82
Change 1-
10/24/86

04/30/92
Change-1
3/10/94

9/23/86
Change-5
05/10793

10/26795

08/21/91

09/26/88

 08/24/95

Environmental
Protection. Safety and
Health Protectioni
Information Reporting
Requirements

Nuclear Safety Anatvsis
Reports ’ -

Environmental, Safety
and Health Appraisal
Program

Comprehensive

Emergency Management

Svsiem

Quality Assurance

Radioactive Waste
Management

Life-Cycle Assessemnt
Management

Albuquerque Operations Office
implemeniation of 5484.1.1E

To establish uniform requirements
for the preparation and review of
safety analyses of DOE operations
which include the following:
identification of hazards. their
elimination or control, assessment
of the risk, and documented .
management authorization of their
operation.

To establish the Environmentat
Protection, Safety, and Health
g—:ggcﬂ) appraisai program for the

[ e ey e

Establishes requirements for
comprehensive. planning, .. . .
preparedness, response, ind
recovery acuvities of emergency
management programs for DOE or
for programs requiring DOE
assistance.

To provide DOE policy, set forth

~ principles, ‘and assign

responsibilities for establishing,
implementing, and maintaining
programs of pians and actions to
ensure quality achievemem in DOE
programs.

Establishes policies and guidelines
by which DOE manages radioactive
waste, waste byproducts, and
radioactively contaminated surplus
facilities.

To plan, ac 'ire, ‘operate,
maigtain. anqc]i'I dispogg of physical

_ assets as valuable national resources
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Table 3—.3

Summary of Agreements Between the DOE and the State of New Mexico That Affect the WIPP )
Environmental Program =

i

Stipulated Agreement on Civil Action No. 81-0363 IB - This agreement, approved by the U.S.

District Court proceedings. held in abevance in the lawsuit against the DOE by the State of New
Mexico, was executed on July 1. 1981. The eight-page agreement assures that a binding.

enforceable "consultation and cooperation” agreement will be entered into by the DOE and the state.

and that the DOE will make a “good faith effer1” to resolve certain state offsite concerns (which are
covered in the Supplemental Stipulated Agreement), The Stipulated Agreement also addresses a-

number of additional studies and experiments to be conducted by the DOE for the Site Preliminary

and Design Validation Phase of the WIPP facility.” This agreement was signed by Jeff Bingaman
(Attorney General, State-of New Mexico) and Mylés Flint (Attorney, U.S. Department of Justice).

~and was-issued July 1,-1981, by-Juan G. Burciaga“(U:S: District Judge, District of New Mexico). . ™

Agreement for Consultation and Cooperation -- Usually referred to as the "C&C Agreement.” this
agreement is contained in Appendix A to the Stipulated Agreement. It affirms the intent of the
Secremry of Energy to consuit and cooperate with New Mexico with respect to state public health -
and safety concerns. It was signed in July 1981 by Bruce King (Governor. State of New Mexico)
and James B. Edwards (Secretary, U.S. Depanmem of Energy)

[ s

Workmg Agreement for Consultanon and Cooperanon fpggndlx B, Amde IV, Revmog I":-Thls
agreement, Appendix B to the Stipulated Agreement. identifies in Article IV over 60 "kev events" \J)
and "milestones” in the construction and operation of the WIPP facility that must be reviewed by the -
state before they are commenced. Many environmental items are included. It was signed in March -
1983 by Robert McNeill (Chairman, Radioactive Waste Task Force), and R. G. Romotowski,

(Manager, Albuquerque Operations Office, U.S. Department of Energy). (Article IV of the
Working Agreement was revised on April 8. 1983).

i State Off-Site Concerns Over WIPP - This
agreement dated December 27, 1982, addresses five state concerns including the need for state
"verification” of the WIPP Environmental Monitoring Program. The concemns addressed are: state
liability for a nuclear incident. emergency response preparedness. transportation monitoring of the
WIPP facility waste, the WIPP facility environmental monitoring by the state, and upgrading of
state highways. It was signed in December 1982 by Bruce King (Governor, State of New Mexico)
et al.. and R. G. Romotowski (Manager. Albuquerque Operanons Office, U.S. Department of
Energy).
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First Modification to the Julv 1, 1981, Agreement for Consuitation and Cooperation_on WIPP by the
State of New Mexico and the U.S. Department of Energy -- This modification was signed
November 30. 1984, wherein the DOE and the state agree to address certain concerns of the state
regarding: (1) the specific mission of the WIPP Project, (2) a demonstration of retrievability prior
to waste emplacement, (3) post-closure control and responsibility, (4) completion of certain
additional scientific testing and reports. (5) compliance with applicable federal regulatory standards
for waste repositories. and (6) a program for encouraging and reporting on the hiring of New
Mexico residents at the WIPP Project. 1t was signed in November 1984 by Joseph Goldberg
(Secretary. Health and Environment Department, Siate of New Mexico), and R. G. Romotowski
(Manager, Albuquerque Operations Office. U.S. Department of Energy).

Second Modification to the Julv 1, 1981, Agreement for Consultation and Cooperation on the WIPP
by the State of New Mexico and the U.S. Department of F::ergy -- Signed August 4, 1987, wherein
the DOE and the state agree to address certain concerns of ine state regarding: (1) surface and
subsurface mining and drilling afier closure of the WIPP site. (2) the disposal.of salt tailings at the
WIPP site, and (3) compliance with U.S. Environmental Protection Agency, U.S. Depar[ment of
Transportation. and U.S. Nuclear Regulatorv Commission regulations. It was signed in August
1987 bv Garrey Carruthers (Governor. State of New Mexico) et al., and R G Romotowsm
{Manager, Albuquerque Operatlons Off’ ice. U S Departmem of Energy)

1988 Modification to the Working Aereement of the Consuliition and Cooperation Agreement

Between the U.S. Department of Energy and the State of New Mexico on the Waste Isolation Pilot
Plant -- This modification deleted the sorbing tracer test from the list of required reports and

-substitured additional tests. In addition  the state is allowed to operate a fixed-air sampler in the ---

mine ventilation effluent air stream. It was signed in March 1988 by Kirkland Jones Deputy -
Director. New Mexico Environmental Improvement Division. State of New Mexico) et al., and
R. G. Romotowski (Manager, Albuquerque Operations Office, U.S. Department of Energy).

Epvironmental Qversight and Monitoring Agreement -- This agreement states that the DOE will
provide additional technical and financial support for state activities in environmental oversight,
monitoring, access. and emergency response 10 ensure compliance with applicable federal, state, and
local laws at several DOE facilities including the WIPP facility. It was signed in October 1990 by
Garrey Carruthers (Governor, State of New Mexico; Dennis Boyd (Secretary, Health and
Environment Department), and Bruce G. Twining (Manager. Albuquerque Operations Office, U.S.
Depaniment of Energy).

Site-Specific Protocol for Im lementanon of the Environmental Oversight and itorin

" Agreément -- Signed October 23. 1992. this protoco) descnbes the site-specific protocol for da}-to—

N

day activities involving the NMED and the DOE contract personnel stationed at the WIPP. This
protocol is a result of the "Environmental Oversight and Monitoring Agreement of 1990" between
the State of New Mexico and the DOE. It is designed within the context of the unique nature and
purpose of the WIPP.
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Department of the

Interior, Bureau or Land

Management

Department of the

Management

Deparvment of the,

Interior, Buseau of Land

Management

Department of tre

Intenor. Burean of Land

Managemem

Department of the.

Intevior, Bureau of Land

“Manigement -

Depannment of the

Inmenor, Buresu of Land

Manzgement

Department of the,

Intenor, Bureau of l_md

Management

Devarument of the,

Interor, Bureau of Land

Management

Department of the,

Management

Department ot the,

Intenor. Bureae of Land

Management

Granting Agency

Intenor. Bureau of Land

Interor. Bureau of Land

Tvpe of Permu

Table 3-4

Actve/Pending Permats for the Waste lsolavion Pilot Plim During 1995

Iz

Samplmg Sites

Dosimeury ang Aerssol

——

Permit Granted’ Expiration 1995 Permiat
Number Subrmicred Status
—
Righr-or-Wav for Water NM5350% 8/17/83 None Acuve
Pipeline
=L ¢ o
Right-of-Wav for the NM55676 8/24/83 None Activ
Nonh Access Road l e
| I —
Right-ot-Way for 9/27/83 None Active
CRalroad o icnmnn g e e g 5 R
= — — —
Rught-ot- \\ ay for NMeé3136 7731/86 None Acuve

|\

% t-oi- W:v tor Seven 11/7/86 None
Su s;dcm:c . : e
Right-oi-Way for NM77921 §/18/89 8/18/2019 Actve
Aerosol Sampiing Site
|
Right-ot-Way for Ten NMs2212 9/12/89 12/13/2219
Raptor Nesung . . PR
-Plaforms s
e
Right-of-Way for Survey NM82245 12/13/89 1271372019 Active
Monumcnt Installation .
Approvil to Dall 2 new None . 9718786 |‘ - None
tut wel]s on existing - i
B i p-2
e
Free Use Permu for © NM-FUs- 6/6/95 5/12/98
Cdiche 94405
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Table 34

—

Actuve/Pending Perrmits jor the Waste lsolation Pilot Plam Dunng 1995

Granting Agencv

New Mexico Environment
Depanment

New Mexico Environment
Department

New Mexico Environment
Department

New Mexico
Depanument of G.\me and
Fish

New Mexico |
Department of Game and
Fish

New Mexico |
Department of Game and
Fish

U 5. Depariment of the
Intenor. Fish and W Udiite
Service

New Mexico Environment -
Detartment

—-——-————-‘-‘"‘T
Type of Permut Permut Granted/ Expirauion 1995 Permut
Number Submitted Status
Open Burnung Permur 1o None 2730/95 1272593 Cancelied
train fire controi Crews Oper burn
tramng no
langer
conducted
on sne.
Operating Permit for 316-M-2 12/7/93 None Active
two backup generatons
“Submittal ot Pat B © Sibininedto f 7T TN UNMED
RCRA Permut the NMED deciared
Appication and EPA permu
. . Rezlon AL on . e sdmmseear- - ff
on 227 compiete
Revmom 7292
werse Draft permut
delivered to S assued -
the NMED 5/ 24/93.
on 3/ 4/92 Public
and 1/27/93. comment
Eenod was
—— - p—— comn cemme Mo g e g e dd ta) ﬂ.'l to
T . I S AT T L]
-
Acknowledgement of NM455C1390 1/88 None - Active
Nonification of 88 Lates re Conungent
Hazardous Waste delivere uFon delwcrv
Acuviey 2/28/92 biennial
repont
e
Individual Banding #1961 S © Acive
4/1/94 VT T N
— = p— ""‘""—-.1-"
Master Collecting #1894 ; Active
4/5/94 3/31/95
—= e
Concurrence thu WIPP None 3/26/8% None Active
CONSTIUCTION aCtIVILIES 7/15/83
will have no sigmificant None Active
unpact on State-listed
threatened or
endangered species
Master Personal Banding #12478 5/19/93 6/30/95 Acuve
- — . —

3.33



1995 WIPP Site Environmental Report

Table 3-4 -
Acuve/Pending Permits for the Waste Isolarion Plot Plant During 1995

—

4
Granting Agency Type of Permin - Permit Granted/ Exptration T 1995 Permu
Number Subrmatied Status
e e e s =
L5, Depantment of the Cencurrence that WIPP None 5/29/80 None Active

Intenier, Fisn and Wildlife

COMSLICTION 3CUVILies
Service

will have no significant
unpact on Federaliv-
listed threatened or
endangered species

N E—

Ceoncurrence that the
-DOE Archzeciogical: . fsinssmgmmmarff
Resources Protection
Plan 1 adequate to
matigate any adverse

- impacsupan eulraralii,

" resourced resitlting trom
construction of the
WTIPP facilicy e

New Mexico Department
of Finance L .
Admynustrative Planning
Division, Historic
Preservation Bureau

Natification of the " None ||, #r15/86 . None S Active L.
yesence of 2 : ’ :

nderground Stor e.
Tanks® *®

Protection Agency

tj.SfEﬁVifo}ﬁﬁ?ﬁEﬂ NP
) Storm Water General . J ...

Protection Agency,

Permut
e L e
New Mexico . Right-oi-Way for High RW.21789 10/3/85 187372020 r\cuvé
Commissioner of Public Volume Air Sampler - '
=~
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~ Environmental Nonradivlogical Program Infonnanan

Chapter 4
Environmental Program Information

The WIPP’s policy is to conduct iis operations in a manner commensarate with all applicabie
environmental laws and regulations.

4.1 Environmental Monitoring Plan (EMP)

The WIPP’s Environmental Monitoring Plan outlines a program that monitors a comprehensive set

of parameters to detect and quantify present and future environmental impacts. Nonradloioglcal
portions of the plan focus on the immediate area surrounding the site.

The goal of the EMP is to identify what impacts may exist from the WIPP on the local ecosystem.
Evaluation of the severity, geographic extent, and enwronmental significance of these impacts 15
imporiant to the mission of the facility and furire “research. Alr.houqh the WIPP has performed a
detailed swdy of these impacts. additional samples will be collected and analyzed to investigate and

explain trends or anomalies that may have a bearing on environmental impacts. The EMP sampling
schedule is pr0v1ded in Table 4- 1

T T e T

As recommended in DOE/EP 0023 (1 e., Corley et al. 1981) and DOE/EH-OI?ST ‘the EMP

< :scribes the monitoring of naturally occurring and specific anthropogens:: rzdionuclides. This
surveillance has included the monitoring of world-wide fallout, The geographic scope of
radiological sampling is based on projections of potential release pathways (see Figure 5-I, Primary
Pathway Exposure model) from the stored waste at the WIPP. Surrounding population centers are
also monitored. Fuwre radionuclide monitoring will be confirmed to transuranic elements only,
since these are the radionuclides of concern from the standpoint of a pownual rcleasr:

Resuits and discussions pertammq o respective momtormg programs prescnbed by the EMP are
provided in Chapter S Environmental Radiological Program Infonnanon and Chapter 6,

As required by DOE Order 5400.1, the EMP is to be reviewed annually and updated every three
vears. The most recent EMP was updated in March 1994 (DOE/WIPP 94-024).

4]
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4.2 Baseline Data

-

Within the WIPP Environmental Monitoring section there are four programs currently in place: the | )
Nonradiological Environmental Surveillance (NES) (Chapter 6), the Radiological Environmental
Surveillance (RES) (Chapter 5}, Land Management (to include the Cooperative Raptor Research and
Management Program), and the WIPP Groundwater Surveillance Programs (Chapter 7). The

purpose of these programs is to collect the data needed to detect and quantify possible impacts that
construction and operational activities at the WIPP may have on the surrounding ecosystem and,

when necessary, provide technical support for issues that require technical expertise in the |
disciplines of environmental science or land management. The data are used to assess impacts of
WIPP operations on the environment and to demonstrate compiiance with applicable standards for
radiological and nonradiological programs.

provided much of the foundation for lonz term momtonng programs Examples of such
investigations include the following:

k M“.W"":‘_'f 'WIPP.Site Characterization Program - instituted m-1976 by “Sandia National = :
» =~ —]aboratories (SNL)"to monitor atr"quahtY - background- ‘radiation” Tevels, ana““-’-’fﬁf‘fff"'_";”;’D’
T groundwater quality (Pocalujka et al., 1979; 1980a, b, c; 1981a, b

Powers et al., 1978: Lappln 1989},

i i - - e e e e S e ——— et

° WIPP Baology Prozrarn bcgan in 1975 wnh site characterization studies of climate,
soils, vegetation, arthropods, and vertebrates (Best, 1980).

J Investigations of the Site Geohydrology - conducted by the U.S. Geological Survey
(USGS) at the request of the DOE. " Tn addition, the Nuclear Regulatory Commission
issued a contract to Columbia University to perform a study of radionuclide mobility
i the h:ghly salinie groundivaters 5? ﬁe Belaware Basm (USGS 1985) T )

. Radiological Monitoring of Air, Water, and Biological media - conducted by the
Atomic Energy Commission (AEC) before and after the Project Gnome nuclear
detonation (U.S. AEC, 1962a, b, c, d).
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4.3 Land Management Programs
On October 30, 1992, the WIPP Land Withdrawal Act (P.L. 102-579) became law. This Act
transferred the responsibility for the management of the WIPP Land Withdiawal Area from the
Secretary of the Interior 1o the Secretary of Energy In accordance with sections 3(a)(1) and (3) of
the Act, these lands - . . et e
" . .are withdrawn from all forms of entry, appropriation, and disposal under the public
land laws . . ." and are reserved for the use of the Secretary of Energy ". . . for the
construction, experimentation, operation, repair and maintenance, disposal, shutdown,
monitoring, decommissioning, ' and other actjvitjes, associated with the purposes of WIPP as
set forth in Section 213 of the Department of Ehergy National Security and Military
Applications of Nuclear Energy Act of 1980 (P.L. 96-164; 93 Stat. 1259, 1265) and this
Act.” :

In accordance with Section 4 of the WIPP Land Withdrawal Acr (LWA) (Public Law 102-579), the
DOE developed a Land Management Plan (LMP) as required by the Act. The development of this
plan was in consultation and cooperation with the U.S. Deparument of Interior’'s (DOI) Bureau of

'__-_j-_j-;Land Management (BLM) and the state of* New.MexicorChanges or amentmenis ro*the plan. =~

require the involvement of the BLM the state of New- Mexlco ~and- affected stakeholders,;-as-——————
appropriate, e T T e e e

The LMP, as requxred by LWA was developed 0 1dem1fy resource values promote the concept of S—

multiple-use management. and identify long-term goals for the management of WIPP lands until Lhe o

~ culmination of the decommissioning phase. The plan also provrdes the opportumry for partimpatxon :

in the land use planning process by the public, as well as local, state, and federal agencrcs e

The most recent version of the LMP, completed on January 31, 1996, is a reprint which "~
incorporates clements of implementation previously provided in the WIPP Land Managemeni

- Implemeniation-Plan (LMIP) -(DOE/WIPP 94-026).-The reprint does-not revise or-amend the intent - ™

or scope of the original pian, but merges implementing actions from the LMIP to make the plan. .. .. .
more helpful for those desiring to use WIPP lands. An additional reason for developing the reprim

was to reduce documem volume and redundancies in text, which resuits in the LMIP being

superseded by the latest version of the LMP.

The LMP is prepared through the integration of the WIPP Land Withdrawal Act of 1992 (Public
Law 102-579), BLM planning regulations (43 CFR 1600) issued under the authority of the Federal
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Land Policy and Management Act (FLPMA) of 1976. the National Environmental Policy Act

(NEPA) of 1969, as amended; and existing Memoranda of U:iderstanding (MOU) among the DOE

and local, state and/or federal agencies. The LMP is designed to provide a comprehensive *\_)
framework for the management and coordination of WIPP land uses during the life of the project.

The LMP, and any subsequent amendments, will continue through the decommissioning phase.
Moreover, in accordance with section 13 of the WIPP Land Withdrawa: Act, the DOE will develop.

in consultation with the Secretary of the Interior and the State of New Mexico, a plan for the
management and use of the WIPP Land Withdrawal Area following the decommissioning of WIPP.

This plan must be developed by October 30, 1997.

Guidelines prescribed in the LMP provide for the management and oversight of WIPP lands under

the jurisdiction of the DOE in addition to lands outside the WIPP boundary that are used in the
operation of the WIPP (e.g., groundwater surveillance well pads outside the withdrawn arca).
Furthermore. this plan provides for multiagency involvement in the administration of DOE land
management actions. The LMP. in addition to any documents referenced therein, are available to
 person(s) and/or organization(s) desiring to conduct activities on lands under the jurisdiction of the
WIPP in addition to those involved in developnieﬁt and/or arnendxng existing land management
actions. These documents can be obtained ~from thé U.S. Department of Energy, Carlsbad Area

. ._-.;;-_: ,"_","-_10 the WIPP WLW A It sets fonh coopemuve_arrangcmcnts and protocols for. addressmg*.“.,_

‘The LMP envisions -and encourages direct’' conmunication among stakeholders, including federal and
state agencies involved in managing the Tesources. within, or activities impacting the areas adjacent.

'related land management actions. The DOE r'é'c'o'gmzes the guldelmes for contemporary land
-inanagement-practices-that pertain-to-rational-adherence with edicts in the WIPP LWA and all
BBICABlE TesuIATony Tequirements contained therein. -Commitments contained in current permits,
agreements. or concurrent MOUs with other agencies (e.g., state of New Mexico, DOI), shallbe
adhered to when addressing/évaluating land use management activities: and fiture amendments that ™

affect the managemem of WIPP lands

[DIpSITR————

g A b

_ 'Ifh_g LM_P is reviewed on a biennial basis to assess the.adequacy and effectiveness of the document,
or as may be necessary to address emerging issues potentially affecting WIPP lands. Affecied
agencies, groups, and/or individuals may be involved in the review process. Components of the
LMP emphasize management protocols for the following issues: administration of the plan:
environmental compliance: wildlife; cultural resources; grazing; recreation; energy and mineral
resources; lands/realty; reclamation; security; industrial safety; emergency management;
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maintenance and work control. Each issue and its complementary planning/management criteria are
described in respective chapters of the document.

- 4.3.1 Land Management and Environmental Compliance

--Parties who desire to conduct activities that impact lands under the jurisdiction of the WIPP, outside

the inner core of the facility designated as the Property Protection Area. are requlred to prepare a
Land Use Request (LUR). " A LUR consists of 4 nafrative destription. of the pro;ecm, '

to determine if applicable regulatory requirements ‘have been met prior 1o the approval of a p.r'o"posed -
project. A LUR is submltted by any WIPP organization or outside enuty wlslung fo complete any .. ..
cons:rucuon rlghts of—wav pipeline easements, or similar actions within the WIPP Site Boundarv

~and on lands used in the operation of the WIPP,.under the jurisdiction of the: DOEs=rreessres e

'archeologlcal clearance reports) as arpprOpnate e
- 4_.3.2_ _.Gr-azing

O

_accordance wuh apphcable grazmg laws and p011c1cs mcludmg the Act descnbed as:

Duriné CY 1995, fbﬁr LURs for construction were submitted 10 the WIPP LUC for review-and
determination. LURs submitted for the year recewed approval w;th contmgencxes _.(e B i

The Land Wzthdrmval Act prowdes for the continuation of grazmg pracuces wuhm the WLWA mm

"An AC o stop jury © pubhc grazing lands bY preveriting overgrazinig and soil
deterioration, 10 provide for their orderly use, improvement, and development, to
stabilize the livestock industry dependent upon the public range, and for other purposes...™. = .

approved June 28, 1934 (43 U.S.C. 315 et $6q.. commonly referred toas the Tavior Grazing Act);
title IV of the Federal Land Policy and Management Act of 1976 (43 U.S.C. 1751 et seq. ) and the

. Public Rangelands Improvemenz Act of 1978 (43 U.S.C. 1901 et seq., and 43 CFR 4100). -

@

T s T T

The principles of multiplé—use' and sustained-yield are basic to the management of this program.
Rangelands comprise a substantial nortion of the WLWA and provide forage for livestock and
valuable wildlife habitats.

The WLWA affects two grazing allotments administered by the BLM: the Livingston Ridge
Allotment (No. 77027) and the Antelope Ridge Allotment (No. 77032).
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The Livingston Ridge allotment begins 17 miles east of Carlsbad, New Mexico. The allotment is
comprised of 55,581 acres in size and permiited 1o a livestock rancher operating a vear-round

cow/calf business. Land ownership is divided between federal, state. and private lands. Acreage Kl)
distributed by ownership are as follows: (1) 41,608 acres of Federal ownership (2.880 acres within
the WLWA), (2) 13.063 acres of State Trust lands. and (3) 910 acres of private (deeded) land.

Although the allotment is 55,581 acres in size. only 5.18 percent of the allotment is situated within
the WLWA.

.- Pasture rotauon with some of the pastures being rested for at least a portion of the growing season.
“is standard managemcm pracuce for this allotment. Vegetative monitoring studies to collect data on
B :'f:thc uuhzatlon of the land and the amount of precipitation by pasture from each study allotment are
, ”t_:conducted annually to compare production with consumption. Should vegetative monitoring studies
indicate a need for an allotment management plan, a plan will be developed in consultation with the
BLM. The allotment is permitted for 6.483 Animal Unit Months (AUMs), which converts to 6.3
acres per AUM. (An AUM is the amount of forage necessary for the sustenance of a cow. or its
_'__=equ1valent fora penod of one month ) -

-7 ~acres. . This allotment :s permmed t"'

wApprommatf:lv 300.acres (more or les wuhm the Antelope RldEC allotmem contain the WIPP

" “facilities and are posted against frespass and fenced 10 prevent grazing. Land ownership of the

____subject allotment is divided between federal, state. and, pnvate {(deeded) lands.. Acreage distributed- - -
by owniership are as follows: 1) 66.757 acres of federal land (7,360 acres within the WLWA), (2) s

78749 acres of State Trust ands, and (3) 2.068 acres of pnva{e land. Of Lhe 77 574 acres

con{alned in lhlS al]otment 9 49 percent is within the WLWA

| An aﬂl—ic—)t-r"nem managemem plan has been developed for this allotment by the BLM. The plan
~ “includes a seven-pasture rotation system. with some pastures being rested for full years and others
receiving growing season rest. The allotment is permitted for 13,236 AUMs which translates to 7.0
. acres per AUM.

Both allotments consist of sandy and deep sand range sites. These sites have combined shin-
oak/dune (SOD) and grassland (SG) aspects and include grasses such as Gramas (Boureloua spp.),
Bluestems (Andropogon spp.). and Dropseeds (Sporobolus spp.). Other key forage plant species
include Havard Shin Oak (Quercus havardii) and Fourwing Sait-bush (or Chamiza) {(Atriplex
canescens).
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During CY 1995, no incidents of non-compliance involving grazmg allottees on WIPP lands were
noted.

4.3.3 Wildlife Popuiation Monitoring

The WIPP is involved in the planning of wildlife investigation and management projects.
Recommendations for approaches, potential prospectruses. and proposed investigational plans are ‘
evaluated. Tools, techniques, and personnel] available for conducting investigations and achieving
management objectives are examined. These criteria are essential to wildlife objectives for effective
planning as it relates to choice, between alternatives, establishment of realistic constraints (e.g.,
time, funding, manpower), practicality, and expediency in the developmemt of efficient research
methodology. '

Wildlife within the WLWA are provided consideration during planning stages of projects involving
the disturbance or encroachment of wildlife habitat inside DOE lands by way of the LUR process.
Monitoring and research of specific wildlife popuiations occur in accordance with applicable jaws,
agreements, and regulations subject to funding and personnel constraints.

The WIPP conducts a number of general wildlife managcniem activities. Each activity is mandated
and/or supporied by state and federal guidelines or by way of commitments created through
interagency agreements (e.g., Rapror Research and Monitoring Interagencv Agreement) and/or
MOUS - R T it L POV R I 4 - e . oo e et T e e el AR

Examinations of wildlife species in the area reveals significant diversity and complexity.
Management of indigenous wildlife incorporates the development of a logical sequence when
programming activities. Solutions for problems (e.g., home-range, territoriality) serve the
implementation of conservation and resource management objectives as they pertain to the
management and operation of the WIPP site.

4.3.3.1 Affected Biological and Wildlife Environment

The wildlife habitat around the WIPP is categorized in accordance with the BLM's standardized
habitat sites subsequent to a detailed Integrated Habitat Inventory Classification Sysiem. WIPP
lands comprise a smal] part of those lands grouped into major habiiat types as described in Appendix
L-2 of the Easr Roswell Grazing Environmenial Impact Statemenr. Moreover, habitat types and

_species inventories were conducted for the DOE during initial site characterization stdies as

described in the WIPP Biology Program, the Final Environmental Impact Statement (FEIS)
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(DOE/EIS-0026-F8S), the Site and Preliminary Design Validation studies. and the Environmenral
Monitoring Plan (DOE/WIPP 92-040). Wildlife in the vicinity.of the WIPP 'is characterized by a
wide variety of insects, amphibians. reptiles, birds. and mammais. . ( D

The Chihuahuan desert has long been regarded for its extraordinary diversity of plant and animal
communities. The location ci the WIPP, situated in the Los Medaiios region of the Chihuahuan -
desert, exemplifies this unusual array of biotic factors. The Los Medafios is located in an area of
intergradation between the northern region of the Chihuahuan Desert and the Llano Estacado or
Staked Plains. The region is characterized by aeolian and alluvial sedimentation on upland plains
that form hummocks, dunes, sand ridges,.and swales with the presence of Havard Shin Oak (or
shinnery oak) as a prominent foliar factor. Although the abundance of Shin Oak has aided in the
stabilization of the dunes, a number of them remain unstable and exhibit distinct signs of shifting.
An additional predominant shrub is Honey Mesquite which has invaded what at one time was a
short-grass, shinnery oak-dominated landscape.

As with many areas, the shinnery oak community has shifted from a dominant bjuestem/grama
grassland with varying amounts of shinnery oak. sand sage, and yucca to 2 composition dominated

by Dropseeds, three-awns, and Gramas, with high densities of Plains Yucca. annual forbs, and
Mesquite.

According to the BLM’s Resource Management Plan. 15 percent of the wildlife species identified ‘\,,D
in the Resource Area utilize the Shin Oak habitat with 30 percent occupying areas consisting

primarily of grass compositions with greater than 75 percent grasses in the description of the

potential plant community.

The subtle blend of plant communities with Shin Oak/Dune habitat (SOD) that somewhat dominates

Grassland (SG) affords a composition of factors that results in the diverse wildlife population of the
Los Medaiios. '

Wildlife populations are characterized by numerous species of arthropods, amphibians, reptiles.
birds, and mammals. Now and then, aquatic moilusks, inhabitants of local stock ponds and
livestock drinking units, are observed. Jerusalem crickets (Stenopelmatus fuscus) are an example of
one order of insects that occupy the locality of the WIPP.

Red-Spouted Toads (Bufo punciatus) and New Mexico Spadefoot Toads (Spea hammondi) are two
examples of no fewer than ten different species of indigenous amphibians. Their significance is

J
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seldom. recognized until spring or summer rains. at which time they appear in extraordinary
numbers. | ] |

Reptiles comprise more conspicuous inhabitanis due to the diurnal namre of numerous species.
Ornate Box Turtles (Terapene ornata), Desent Side-Blotched Lizards (Uta sransburiana), and Texas
Homned Lizards (Phrvnosoma cornutum, a federal notice-of-review species listed under the
Endangered Species Act) represent three of approximately 35 distinct species of indigenous reptilés.
Moreover, three species of rattlesnake can be encountered in the area.

Bird densities vary according to preferable food and habitat availability. The habitat heterogeneiry
of the Los Medafios accounts for a wide assortment of bird species that inhabit the area either as
seasonal transients or permanent residents. Large numbers of Mourning Dove (Zenaida macroura),
Pyrrhuloxias (Cardinalis sinuara), and Black-Throated Spatrows (dmphispiza bilineata) are
frequently observed. A unique desert subspecxcs of the Northern Bobwhite {Colinus virginianus),
Scaled Quail (Callipepia squamara), and an occasional Lesser Prairie Chicken (Typanuchus
pallidicincrus) depict the gallinaceous inhabitants. “Due to 4 scarcity of suiface Waters in the
immediate vicinity of the WIPP, migrating or breeding waterfowl are not considered common.

The area supports a particularly abundant and diverse population of Raptors, or birds of prey.
Harris” Hawks (Parabuteo unicincrus), Swainson’s Hawks (Bureo swainsoni), and Great Hormed
Owls (Bubo virginianus) illustrate species commonly found nesting in the area. The density of large
avian-predator nests is generally regarded as a predominant raptor breeding population.

As is common in desert biomes, Black-Tailed Jackrabbits (Lepus californicus) and Desert Cottontails
(Sylvilagus audoboni) are the most conspicuous mammals. Three species of Ground Squirrel
(Spermophilus spp.) and numerous other rodents such as Kangaroo Rats (Dipodomys spp.) and
Cactus Mice (Peromyscus eremicus) also occupy the area. Large piles of debris, that may consist of
aluminum cans, cow dung and other rubbish (sometimes to a height of nearly five feet), clustered at
the base of cacts or large mesquites characterize the houses (or "middens”) of the Southern Plains
Woodrat (Neotoma micropus). Although specimens rarely exceed weights of 300 grams, several
Woodrats that weighed nearly 500 grams have been captured, by WIPP biologists, near the WIPP.
Big-game species, such as Desert Mule Deer (Odocoileus hemionus) and carnivores such as Coyotes
(Canis latrans) and Badgers (Taxidea raxis) also frequent the area.

The DOE consulted with the United States Fish and Wildlife Service (USF&WS) in 1979 to
-determine the presence of threatened or endangered species at or near the WIPP site. At that time,
the USF&WS listed the Lee Pincushion Cactus (Coryphantha sneedi var. leei), the Black-Footed
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Ferret (Mustela nigripes), the American Peregrine Falcon (Faico peregrinus anarum). and the Bald

Eagle (Haliaeetus leucocephalus) as threatened or endangered that could occur on ands within or
outlying the WIPP site. However, no critical habitat for endangered species was identified at the r )
WIPP. In 1989, the DOE again consulted with the USF&WS to update the list of threatened and

endangered species. The agency has advised the DOE that the list of species provided in 1979 is
still valid. ' '

During 1989, thé DOE consulted with the NMDG&F regarding the state-listed endangered species
in the vicinity of the WIPP. Based on NMDG&F Regulation 657, dated January 9,- 1988, the
NMDG&F listed seven birds and one reptile in one of two endangerment categories that occur or
are likely to occur at the site.

During 1995, the USF&WS transmitted the April 24, 1995, updated list of threatened and
endangered species (to include Notice of Review) for Eddy and Lea Counties. New Mexico:
Inclusive were approximateiy 18 species that occur or are likely to occur on WIPP lands.
Accordingly, the list was disseminated to pertinent WIPP departments for consideration and
incorporation into applicable documents. The DOE currently operates under the assumption that
activities associated with the operation of the WIPP will have no impact on any threatened or
endangered species. Considerations pertaining to protected species are implemented in accordance

with this management plan, during the deliberation and administration of projects conducted on o
WIPP lands. , "\..D

Population density measurements of birds and small nocturnal mammals, initiated in 1985, were
performcd annually to assess the effects of WIPP surface activities (e.g. construction, salt piies) on
wildlife popuiations. Customary protocol involved comparative data analysis between two outlying
or “control” plots and two experimental plots simated in proximity 1o WIPP operations. A
Hantavirus investigation during CY 1994, prompted the temporary postponement of small nocturnal
mammal surveys. As previous years’ investigations revealed no detectable detrimental impacts from
salt encroachment on the peripheral environment, annual appraisals of small mammal populations -
have been discontinued indefinitely.

4,3.3.2 Cooperative Raptor Research and Management Program

During CY 1995, data were collected on resident birds of prey within an area of approximately 870

square miles in the vicinity of the WIPP. The majority of this sector is managed under the authority

‘of the BLM Carlsbad Resource Area (CRA) with WIPP lands comprising the nucleus of the research

area. This cooperative enterprise between the BLM and the DOE was commissioned through the J
{
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bilateral development of an Imeragency Agreement. The Agreement defines commitments on behalf
of each respective agency 10 include deliverables and itemized timelines for the completion of each
element. )

Raptor inhabitants have long been regarded as useful "environmental barometers .” Populations
oscillate in response to changes in environmental conditions that include human caused or _
"anthropogenic” influences (e.g. habitat loss to industrial development. persecution), and non-
anthropogenic limiting factors (e g. climatic conditions, parasitism, predation, fratricide, prey
availability). :

The CY 1995 survey period represented the fourth consecutive year of drought that has had
dramaric ramifications throughout the study area. Observations indicate the drought probably
suppressed population densities in both predators and prey, effected the number of inhabited
territories, and brought about declines in nesting and production. Data collected during this smdy
includes descriptive information on the social behavior of the Harris’ Hawk (Parabuteo unicinctus),
physiognomy of the study area, territorial fidelity, sex ratios. nesting data, prey base determinations.
capturé and banding results, research protocol, phlebotomy data, results of territorial trials, habitat
preferences and resuits from the inventory of other common raptors in the vicinity of the WIPP,

Significant changes occurred durmg CY 1995 in tenant raptor populations of the Los Medanos as

~ compared to prior years’ assessments, most notably, those years experiencing normal or above
- normal precipitation (e.g. CY-1992). For example, the ratio of immature hawks to breeding adults

during 1992 (the last year of recorded near-normal precipitation) was approximately 1:1. Breeding
proficiency during CY 1995, however, exhibited a significant reduction in fledging success as the

ratio declined to less than four nestlings fledged per 45 adults observed. It can be presumed that

these skewed age ratios are in correlation to an unusually high percentage of nest failures
(91.1 percent) in the study area. Data correlation indicates that these failures are one of many
repercussions of low prey densities; likely the result of the regional drought conditions.

In addition to nest observations, data were also collected to evaluate Harris’ Hawk territories. The
emphasis in this feature of the investigation was to evaluate territorial tenancy, territorial
configuration, and territorial fidelity. Prior to 1990, Harris’ Hawks in the Los Medafios had been
assumed to be non-territorial (Bednarz 1987). Snyder and Snyder (1990), however disputed this
assumption. asserting that such a conclusion resulted from the observer’s inability to recognize
related individuals of the same group or of peripheral groups in the near vicinity. The supposition
of non-territoriality in Harris Hawks of the Los Medafios was also diametric to observations
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conducted on geographically segregated populanons most notably in Arizona (Dawson and Manaan
1990).

!
\

Numerous incidents of aggression were observed by WIPP researchers. between Harris’ Hawks and
other species of raptors. such as Red Tailed Hawks (Buteo jdmaicensis). Although this type of
interaction was common, the controversial intraspecific territorial behavior of the resident Harris”
Hawks remained shrouded as conjecture. The first indication that the Los Medarios population was

in fact. innately territorial, was in 1993 when an immature female who, as 2 nestling, fell from the
nest during a windstorm and was remanded to a wildlife rehabilitator for rehabilitation.

Subsequently, she was released into her original group after spending nearly a year in rehabilitation.
The dominant or "alpha” male (most likely her father) and a subordinate "beta" male (both of whom
were readily recognizable as they were color-banded) imimediately drove the female to the ground

and perched above her with arched necks, vocﬁlizing for nearly an hour. She was ousted from the

territory in less than one day. This incident prompted WIPP researchers to more closely examine
territoriality in the Los Medafios Harris’ Hawks.

In order to accurately evaluate territoriality, researchers released a non-related Harris’ Hawk,

trained as falconry bird, into sectors known to be occupied by Harris’ Hawk clans. The degree of
intraspecific tcrritoriality, or the defense of preferred sectors from intruders of the same species,

was measured by the number of incidents wherein residents would supplant intruders and the amount D
of time before those intruders would be driven from the territorial proxumty In addition, o
interactions between intruder and residents were observed and noted. Without exception, the

intraspecific intruder was repeatedly supplanted and driven from territories within 2 brief period of
time (usually less than an hour). I

Posturing and vocalizations precluded any physical interaction but, if the intruder failed to leave the
area, more aggressive reactions such as shoulder bumping, flogging with wings, or simply knocking
the intruder from perches usually followed. Seldom do Harris’ Hawks grab or mortally wound
members of their own species, therefore, there was little. if any danger, of wounding the released-
bird. In one recorded event, the intruder was repeatedly displaced, or supplanted, from trees and

other perches, six different times (with no injuries sustained to the released bird) before being called‘
- back to the handler. '

This high degree of territorial demeanor provides a significant management aspect of the species.

Dimensional assessments of territories are integrated into land management practices by diverting
 construction and other invasive practices into land sectors unoccupied by territorial species, or away

from territorial epicenters (e.g. nests and/or nest trees) so as not to displace resident clans or create

.
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aberrant limiting factors that may adversely influence prey densities, loafing coverts, or potential
nest substrates.

4.3.4 Reclamation of Disturbed Lands

The DOE recognizes responsibilities pursuant to applicable federal, state, and local cnvironmentalh
regulations to enhance and restore areas affected by the WIPP activities, to include areas disturbed
prior to WIPP activities that were accepted as part of the land transfer from the BLM to the DOE.
These obligations include protocols designed to be revised as needed and are no way limited, except
by law, to revisions based on new techniques for reclamation and new plans which the WIPP may
incorporate in the fumre.

WIPP reclamation activities are conducted in accordance with the Environmental Protection
Implementation Plan (DOE/WIPP 90-050); DOE Order 5400.1, General Environmental Protection
Program Requirements; the DOE Organization Act (42 U.S.C. 7112); the Federal Land Policy and
Management Act of 1976 (Public Law 94-579); the Final Supplement to the Environmental Impact
Staterment (SEIS) WIPP (DOE/EIS-0026-FS, January 1990); the Final Environmenial Impact
Statement, (DOE/EIS-0026); and all applicable reclamation requirements by federal laws and
regulations, Executive Orders, MOUs, DOE Orders and state and local laws These cormmtments
cncompass any unforeseeable future mandates or amendments to exxstmg regulatlons

In accordance with the LMP, the WIPP implements a contemporary reclamation program and
cotresponding long-range reclamation plans. As locations are identified for reclamation, WIPP
personnei reclaim these areas by using the best acceptable reclamation practices. Seed mixes used
reflect those species indigenous to the vicinity with priority given to those plant species which are
conducive to soil stabilization, wildlife, and livestock needs. ‘

Without an active reclamation program, the establishment of stable ecological conditions in arid
environments may require decades or centuries to achieve, depending on natural and unnatural
distarbance and environmental conditions present during the entirety of the reclamation process.
Reclamation activities are intenided to reduce soil erosion, increase the rate of plant colonization and
succession, and provide habitat for wildlife in disurbed areas. In addition to maintaining the
compliance posture of the WIPP with respective external entities, reclamation uitimately serves to
mitigate the effects of WIPP-related activities on affected plant and animal communities.

The objective of the DOE reclamation program is to return lands used in the operation of the WIPP
that are no longer commissioned for WIPP operations, to a stable ecological condition. Plant
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species and topography of the reclaimed area are indicative of the vicinity. It is the intent of the

DOE to establish reclamation guidelines for land use requestors. .
J

Reclamation activities during CY 1995 consisted of the continuation of decommissioning numerous

existing fenced areas that had been .onstructed during much of the initial site characterization

studies in the late 1970s. In addit:zn to the exclosures, activities initiated during CY 1994,

regarding the removal of re-bar (emplaced within numerous study areas to delineate sampling points)

to alleviate safety hazards to personnel and livestock, were continued. Problem areas (e.g.

drainages, eroded slopes, etc.) in existing reclamation sites received additional stabilization measures

which include seeding and the spreading of straw. Existing fences left in place, were repaired as

necessary. Roads, under the jurisdiction of the WIPP were evaluated to assess the usefulness of

respective roads in the operation of the facility. One road in particular, the East Link Road, was

regarded as havmg merit as an access route for cmergenc y vehicles to the east. This road was

closed due to safety concerns. Land management personnel administered the fabrication of a gate,

warning signs, and requisite road surface repair to secure the road and make it functional for WIPP

use only.

4.3.5 Oil and Gas Surveillance

Surveillances of oil and gas activities within one mile of the WIPP boundary, were conducted \J
throughout the calendar year for 1995 in accordance with the BLM/DOE MOU. Oil and gas
activities within the defined land sectors are monitored twice monthly to identify new activities
associated with oil and gas exploration/production to include:

drilling
survey staking
geophysical exploration
. pipeline construction
work-overs o
changes in well status
anomalous occurrences (e.g., leaks, spills, accidents, etc.)

The oil and gas industry is weil established in the Los Medafios region of New Mexico (the vicinity

of the WIPP), with producing oil and gas fields, support services, and compressor stations. Nearly

all phases of oil and gas activities have occurred in the locality. These phases include seismic
.exploration, expioratory drilling, field development (comprised of production and injection wells)

and other sundry activities associated with hydrocarbon extraction. ( J
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As identified in the BLM's OQil and Gas Potential Occurrence Zones. the Los Medafios region is
located in a region designated as having a "high potential for oil and gas occurrence.” This region.
part of the Delaware Basin, is bordered by the Capitan Reef. The majority of hydrocarbon
extraction has occurred outside the Basin, within the reef. Although the Delaware Basin accounts
for approximately 32 percent of lands in Eddy County, only 17 percent of oil and gas wells are
located within its boundaries.

During 1995, oil and gas reserves in the immediate vicinity of the WLWA were evaluated by the
New Mexico Bureau of Mines and Mineral Resources. Resuits from this evaluation were compiled

in a report, Evaluation of Mineral Resources at the Waste Isolation Pilot Plant (WIPP) Site, March
31, 1995.

During CY 1995, WIPP surveillance teams conducted a total of 24 routine surveiilances, four
reciprocate inspections, and additional surveillances performed as required. One well. for example.
designated as James Ranch Unit No. 16, was driiled by Enron Qil and Gas within 330 feet of the
WIPP Site Boundary. In addition to Land Management personnel conducting onsite visits to the
well location, customary stipulations for approval were requested on behalf of the DOE.
Accordingly, Enron provided daily drilling records to the WIPP Office of Land Management. These
records included all of the elements required to drill the subject well (e.g., date of weil spudding,
drilling rates, depths, degree of devnanon, perforanon horizons, initial production rates, etc.).

These records were used as a means of correlatmg the horizontal displacement of the well bore w:th
the WIPP Site Boundary. The subject well was drilled to a depth of 11,250 feet with a total
maximum deviation from vertical of 196.57 feet.

To date, no wells drilled in the vicinity have exceeded the acceptable distance between bottom hole
location and the WIPP Site Boundary. Routine oil and gas surveiflance activities continue on a bi-
monthly basis with supplementary oversight conducted as conditions warrant.

4.3.6 Recreation and Land Management

Recreational opportunities on WIPP lands continue in accordance with most traditional land uses.
Examples of such land use concepts can be found in the Carlsbad Resource Area Resource
Management Plan and Environmental Impact Statement (BLM-NM-PT-86-004-4410). Traditional
land uses that conflict with the mission of responsible land management practices are restricted on
WIPP lands at the discretion of the DOE in consultation with the LMC and affected stakeholders.
- Properties posted with DOE "no trespassing” signs are excluded from public use and are routinely
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patrolled by WIPP personnel to prevent unauthorized use. Violators are subject to proseéution in
accordance with applicable laws and regulations governing property protection. | o
Due to the topography, climatic conditions, and wildlife in the area of the WIPP site. an extensive
(non-facility based) variety of recreational opportunities are available to include: hunting ror both

big and smail game animals; camping; horseback riding; hiking; watching wildlife (e.g., bird '_
wartching); and sightseeing The WIPP area contains significant biodiversity in addition to historic

and prehistoric sites. These offer rewarding opporrumnes for scientific study and interprerive
recreation.

The objective of the DOE is to support a range of recreational outdoor activities for all segments of
the public, commensurate with demand, access, safety, regulatory requirements, environmental
protection, and liability. Visitors have a freedom of choice with minimal regulatory constraint
regarding activities outside the boundary of the "Off Limits Area.” Personnel from the WIPP office
of Land Management routinely monitor recreational activities on WIPP lands to provide assistance
to land users, interpretive programs, and as a matter of general policy.

4.3.7 Lands and Realty

Land use management résponsibilities of the DOE pertain to general realty issues, access corridors, (J
rights-of-way, and avoidance areas that affect, but are not solely contained within, the WLWA.

WIPP Lands are relatively well consolidated within the boundaries of the 10,240 acre WLWA,

There are, however, additional properties outlying the WLWA boundary, used in the operation of
the WIPP, that are managed under the custodial auspices ‘of right-of-way reservations granted
(typically) by the BLM or the state of New Mexico. Groundwater monitoring well pads, their
access roads, and environmental monitoring sampling stations predominate this property category for
lands under the jurisdiction of the WIPP.

Access 1o the WIPP site is from U.S. Highway 62/180. 13 miles to the north (North Access Road),
and from Highway 128, four miles to the south (South Access Road). Rail access to the WIPP site
is provided by a rail line connecting with a spur of the Atchison, Topeka. and Santa Fe railroad near
the Western Ag-Minerals Nash Draw mine six miles southwest of the site.

WIPP lands may be designated, at the discretion of the Land Management Council (LMC), as right-
of-way corridors or as avoidance areas to protect environmental and social values while optimizing
economic efficiency for utilities and transportation facilities. The LMC wiil identify which lands

O
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will be avoided when routing future rights-of-way in order to protect sensitive resource values. and
which areas may be designated as corridors. Major rights-of-\-vay used in the operation of the
WIPP, in addition to those that existed prior to land withdrawal, were acquired from the BI.M.
Existing rights-of-way are commonly associated with linear facility development (e.g., power lines.
gas lines, water lines). Develépmem and/or maintenance of ‘adequate access routes within the
WLWA represent significant concemns. :

The objective of the DOE is to ensure proper management and maintepance of DOE/WIPP lands
and realty (e.g., rights-of-way and access routes), in addition t providing safe and adequate access
to the WIPP site while protecting the security of WIPP personnel, lands and rezity (e.g., facilities):
The DOE consulis with BLM and the State of New Mexico, as appropriate, on future rights-of-way
actions needed outside the WLWA.

4.3.7.1 Proposals for New Access Routes, Easements, and Rights-of-Way
The DOE examines, by way of the LMC and in accordance with applicable laws and regulations.

proposals from land users (WIPP and non-WIPP) that impact lands/reaity, under the jurisdiction of
the DOE to0 include: new access routes; easements; and rights-of-way when such access will not

* cause significant adverse impacts to other resources. In addition, the DOE:

1. Reviews and comments on applications or proposals received from the BLM
for access routes, easements, and rights-of-way affecting, but not solely
contained within, the WLWA. '

2. Forwards 10 the New Mexico iEnvironmcm Department (NMED) Hazardous
“and Radioactive Materials Bureau/DOE Oversight Bureaun. within 30 days of

receipt from or submittal to the BLM:

A. Applications or proposals for any access routes, easements, and rights-
of-way affecting, but not solely contained within, the WLWA; and

B. Any DOE comments developed on such applications or proposals.
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4.3.7.2 Utility Development
In general, WIPP lands are available for utility and transportation facility development; however,
applicants are encouraged to locate any new facilities within existing right-of-way corridors.
Deviations from existing corridors may be permiried on the basis of the need of the proposal and
lack of conflicts with other resource values and uses.

4.3.7.2 .Avoidance Areas

Right-of-way avoidance areas are defined as areas where future rights-of-way may be granted only
when no feasible alternative route or designated right-of-way corridor is available. Terms and
conditions of right-of-way grants depend on the sensitivity of the affected resources and existing
laws and regulations established as protective measures for the area in question.

4.3.7.3 Access Permits

The DQE does not grant permits for access when reasonable access already exists. Exceptions may

be considered by the LMC only if the requestor presents, to the satisfaction of the LMC, a
compelling need. '

4.3.7.4 Advertising

No commercial advertising signs are allowed on WIPP lands. Violations will resuit in prosecution
of the violator commensurate with laws governing property protection. Directional and road signs
are authorized by the DOE and conform with DOE specifications and configurations.,

4.3.7.5 Rights-of-Way, Rights-of-Way Corridbrs, and Realty Components

Realty components constructed. maintained. and/or utilized in the operation of WIPP, under existing
custodial right-of-way reservations include. but are not limited to, the following:

I. North Access Road

The North Access Road is a private road granted. for perpetuity, under right-of-way reservation NM
55676 on August 24, 1983. The North Access Road is approximately 13 miles in length with an
easement width of 120 feet. This road is restricted for use by the personnel, agents, and contractors
of the DOE on official business related to the WIPP Project, or to personnel, permittees, licensees,

.

J
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or Jessees of the BLM. Signs are placed and will be maintained at the turnout of Highway 62/180
stating the restrictions on access. Persons desiring access o Highway 128 should use the Lea
County Line Road immediately to the east. Right-of-way NM 55676 was amended on Aprii 22,
1988, 1o facilitate the construction of livestock fencing along either side of the subject road.

II. South Access Road

Eddy County Road 802 is designated as the South Access Road. This road originates at the murnout
of Highway 128 and terminates as the pavement -ends at the confluence of Sections 28 and 29 in
T.22 South, R.31 East. This is a county road constructed in accordance with BLM Right-of-Way
permit NM 46130. Terms for the right-of-way are for ". . . 50 years after the date of grant." The
road configuration consists of a right-of-way width of 80 feet, two 12 foot drivingllanes, two-to-four
foot shoulders, and parallcl "bar" ditches. Multiple-use access will be allowed unless it is
determined that access by industry or the general public represents a significant safety risk to WIPP
personnel., Upon determination, general access on Eddy County Road 802 may be restricted at the
boundary of the 1454-acre Off-Limits Area in accordance with DOE Order 5632.6, Physical
Protection of DOE Property and Unclassified Facilities.

III. Water Service Pipeline

Water service for the WIPP Tacility is furnished by a water line that originates 31 miles north of the
facility. Maintenance and operation of the water line is performed in accordance with the conditions
of Contract DE-AC04-86AL24138-M002 between the City of Carlsbad and the DOE under right-of-
way reservation NM 53809 issued to the U.S. Army Corps of Engineers acting on behalf of the
DOE. The volume capacity of the water line is such that it meets all water requirements for the
operation of the WIPP facility, as well as provides the City of Carisbad with untreated water.

The initial 16-mile segment of the line is a 24 inch diameter line that accommodates the city of
Carlsbad deliveries in excess of that required by the WIPP facility. The city of Carlsbad is
authorized to use capacity in the initial 16-mile segment that is in excess of 500 gallons per minute,
provided that:

® Any such use of the excess capacity by the city of Carlsbad will be without any cost or
liability to the DOE.
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® The ciry of Carlsbad will notify the DOE not less than 30 days in advance of the
installation of each new tap and/or service capacity cemmitment which the city of
Carlsbad intends to serve from the DOE’s lipe. : K_)

® Upon request by the DOE Contracting Officer, the city of Carlsbad will provide a
monthly tabulation of deliveries by tap point for the preceding 24 months.

In the final 15-mile (10 inch diameter) segment, the DOE has authorized the 3/4 inch water tap lines
to supply water to livestock drinking tanks. Additional tap points may be added from time to time
with advance approval of the DOE. Water delivered at such tap points are metered and billed by
the city of Carlsbad consistent with the city of Carisbad’s rates and procedures for providing service

to its regular customers. Future use of the water pipeline within the WLWA will be determined at
the time of decommissioning of the WIPP facility.

As specified in Contract DE-AC04-86A1.24138-M002, the city of Carlsbad provides the DOE's

water requirements free of consumption charge and maintain the water line, at its expense. during

the initial term of the contract and any optionai extension terms thereafter. Single maintenance

projects involving repairs or replacements that cost in excess of $10,000 are considered abnormal

and thus are funded by the DOE, provided that such repairs or replacements are not the result of the
fault or negligence of the city of Carlsbad or its customers, and provided further that the city of
Carlsbad first obtains the advance approval of the DOE Contracting Officer for any maintenance {\_.D
project 'reqniring the DOE funding. This contract is renegotiated between the DOE and the city of
Carisbad every five years. '

An operating committee, comprised of (no fewer than) two representatives from the DOE and other
* affected city, county, state, and federal agencies. has been formed. The respon51b111t1cs of the
operating commiuee will be:

® To establish standard procedures and practices for the operation and maintenance of the -
water line.

® To review any technical studies that may be conducted during the term of the contract and’
keep the DOE Contracting Officer and the city of Carlsbad currently advised as to marters
needing attention.

4-20



@

~

1995 WIPP Site Environmental Report

IV. Access Railroad
Rail access to the WIPP site is provided by a rail line connecting with a spur of the Atchison,
Topeka, and Santa Fe railroad near the Western-Ag Minerals Nash Draw Mine six miles southwest
of the site. This section of rail was constructed under the auspices of right-of-way reservation NM
55699 granted on September 27, 1983, is approximately five miles in length and consists of an
adjacent frontage road. in addition to the rail. Both railroad and service road were constructed on
an easement width of 150 feet. The railroad and the concurrent easement road is inspected and
maintained, in accordance with provisions in the-WIPP Land Management Plan, until such time as
the determination is made that the rail spur is idemtified for decommissioning.

Y. Transmission Line

The WIPP is serviced by an overhead electrical transmission line that traverses the WLWA for two
miles to the north (right-of-way reservation NM 43203)'and an additional two miles to the south
(right-of-way reservation NM 91163). The southern terminal of the line is approximately five miles
south of the WIPP at a location identified as the Southwest Public Service Company’s Sand Dune
Substation. Access to the power line easement is restricted to WIPP employees and SPS
employees. Unauthorized access to the easement is prohibited and may resuit in DOE response
commensurate with property protection.

VI. High-Pressure Gas Line

A 12 inch, high-pressure, interstate gas line with a corresponding easement road traverses portions
of Sections 15, 16, 17, 19, and 20 of the WLWA. Maintenance and operation of the line and the
easement road are the proprietary responsibility of the El Paso Natural Gas Company (the
owner/operator of the line) under right-of-way reservation LC 060762. The WIPP periodicaily uses
the easement road for access to the east and, therefore, conducts inspections and maintenance
activities (as needed and in accordance with WIPP maintenance protocol) to the road in orde_r 10
provide adequate and safe access for WIPP vehicles (e.g., emergency response vehicles).
Anomalous occurrences (c.g. spills, leaks) are addressed by way of mutual determination between
the lessee and the WIPP Land Use Coordinator.

VII. Salt Tailings Stockpiles

Salt from the underground mimng 6perations is brought to the surface and stored in a bermed salt
pile just north of the surface facilities. The salt storage pile contains approximately 408,000 cubic
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vards of material. with a capacity to store the estimated 2,116.400 cubic yards of material projectedl

to be excavated during the lifetime of the WIPP project. There. is also an inactive storage pile |
containing roughly 162,000 cubic yards within the DOE Exclusive Use Area, east of the Property (J
Protection Area fence. This pile, referred to as the Site and Preliminary Design Validation (SPDV).
pile, resulted from accumulation of material(s) extracted during the drilling of one 12-foot diameter

and one 6-foot diameter shaft to the repository depth of 2,150 feet and the initial excavations
underground.

Salt from the north stockpile, which is not needed for decommissioning wiil be disposed of under
sections 2 and 3 of the Act of July 31, 1947 (30 U.S.C. 602, 603; commonly referred to as the
"Materials Act of 1947"). After disposal of the salt, the stockpile area will be reclaimed in
accordance with stipulations for reclamation contained in the WIPP LMP.

Daniei B. Stephens and Associates (1995) performed a field characterization of the SPDV salt pile
from July 31, 1995 through September 8, 1995. The characterization employved a multiphase
approach to identify and quantify potentially hazardous constituents within the pile. Nonintrusive
reconnaissance sampling methods included a magnetometer and passive soil gas survey. Areas of
concern identified during the nonintrusive surveys were investigated further by intrusive means.

The location-specific sampling included trenching, drilling, and sampling for confirmatory chemical
analysis. | (\_,:D
The reconnaissance magnetometer survey discovered four magnetic anomalies below ground surface.
Three of the magnetic anomalies corresponded with an area where elevated measurements of total
petroleum hydrocarbons (TPH) were determined by the passive PETREX soil gas reconnaissance
survey. The PETREX soil gas analysis identified responses above background in the eastern portion
of the salt pile, characteristic off degraded waste oils and fuels.

The intrusive, location-speciﬁi: investigation focused on areas identified as potential areas of concern
during the areal reconnaissance surveys. Trenchihg operations determined that the identified
magnetic anomalies resulted from miscellaneous pieces of scrap iron. No drums or containers that
may have contained fuels and spent lubricants were encountered. The 10 soil borings advanced
through the pile encountered uncontained sait and sand material.

Samples collected from field and laboratory analyses during the trenching and drilling program did

not have detectable concentrations of volatile and semivolatile organic compounds, with the

* exception of one sample analyzed by field methods. TPH concentrations for the samples analyzed in
the laboratory ranged from less than 10 mg/kg to 43 mg/kg. TPH concentrations were below (J
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regulatory guidelines set by the NMED. Metal concentrations in analyzed soils were also below
applicable regulatory guidelines. Accordingly, no remedial measures are required according to
NMED requirements.
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Table 4-1

EMP SAMPLING SCHEDULE

SAMPLING FREQUENCY

TYPE OF SAMPLE SAMPLING LOCATIONS
Liquid Effluent 1 Annual
Liquid Effluent 1 Quanerly
Meteorology 2 Continuous
' Atmospheric Particulates 7 Weekly
@ CBD (Carlsbad)
MLR (Mills Ranch)
SMR (Smith Ranch)
WEE (WIPP East)
WEFF (WIPP Far Field)
SEC ({Southeast Control)
WSS (WIPP South)
Vegetation 4 Annuat
Beef/Deer/Game Birds/Rabbits as available Annually (as available)
Soil 7 Annuai
Surface Water 13 Annually (as available) "
Groundwater 7 Annual
| Fish 2 Annual
Sediment 10 Annual
Aerial Photography 1 Annual '
— — .- . ]
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Table 4-2

EMP Analytical Array

Liquid Infivent

-Analysis

Specific Radionuclides

Liquid Effluent

Specific Radionuclides, Chemical

Constituents
Airborne Effluent Gross a,'Gross 8, Specific Radionuclides
" | Meteorology Temperature, Wind Speed, Wind

Direction, Precipitation, Dew Point,
Barometric Pressure

Atmospheric Particulates

Gross «, Gross 8, TSP, Specific

Radionuclide

Vegetation Specific Radionuclides
Beef Specific Radionuclides
Game Birds Specific Radionuclides

| Rabbits | Specific Radionuclides ----——
Soil Specific Radionuclides
Surface Water Specific Radionuclides

'h ﬁGroundwater.. Specific Radionuclides
Fish Specific Radionuclides
Sediment Specific Radionuclides
Aerial Photography Area of Land Disturbed

J Salt Impact Study

1

Soil Chemistry

pH, Na, Cl, Mg, Ca, K

Ecology Investigations Cooperative Raptor Research and
Wildlife Survey | Management Program
S T T

TSS = Total Suspended Solids

TSP = Total Suspended Particulates
EC = Electrical Conductivity
pH = Hydrogen - Ion Activity
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Specific Radionuclides = ¥*Pu, ®%Py, *'py, 7°U, 23U, *'Am, ¥*Th, ?*Ra, #Ra, Py,
nopp, MICs, 28y, YK, "Be, “Co, Un THow ’

Chemical Constituents = Chloride, iron, magnesium, phenols, sodium, sulfate, pH, specific _'

conductance, total organic carbon, total organic halogen, arsenic, barium, cadmium,
chromium, fluoride, lead, mercury, nitrate, selenium, silver, alkalinity, bromide, iodide,
orthophosphate, beryilium, calcium, boron, lithium, potassium, silica, carbon tetrachloride,
methalene chloride, trichloroethylene, 1,1,1 trichloroethane, freon-113, TSS, TDS

J

4-26



O

Chapter $
Environmental Radlologlcal Program
y Information

The following subsections provide a description of the various radiological programs constituting the
Environmental Monitoring Program at the WIPP. The media that are analyzed radiologically are
airborne particuiates, soil, surface water, groundwater, and biotics. '

5.1 Radioactive Effluent Monitoring

The Radioactive Effluent Monitoring Program is described in the WIPP Environmental Monitoring
Plan (EMP). This plan defines the scope of the WIPP’s effluent and environmental monitoring
programs during the operational life of the facility. Figure 5-1 illustrates the primary pathWays to
the public for radioactive releases from the WIPP site.

The Environmental Regulatory Guide for Radiological Effluent Monitoring and Environmental
Surveillance (DOE/EH-0173T), (DOE, 1991), establishes elements for radiological effluent
monitoring and environmental surveillance programs considered acceptable to the DOE, and in
support of DOE Order 5400.1, General Environmental Protection Program. These guidelines

incorporate and expand the requirements embodied in germane DOE guidance (c.g. 5400.1). Inl <Y

1995 no radioactive waste was received at the WIPP site, and as a result, no effluent samplmg or
release data are reported in this document. e -

5.2 Environmental Radioactivity Monitoring

The following subsections present the monitoring results of the EMP for CY 1995. These results
include monitored subprograms such as aerosol, background radiation, terrestrial radioactivity,
hydrologic radioactivity, and biotic radioactivity. Table 5-1 and figures 5-2 through 5-9 illustrate
gross alpha and beta analysis of WIPP air filters conducted at the WIPP Radiochemistry Laboratory

 (RL). Table 5-2 lists the contract required detection limits (RDLs) for each element as they pertain

to a specific sample medium. Reported analytical values that are less than the calculated RDLs
should not be used in the determination of baseline activity levels. The subject RDLs provide the
minimum level at which there is a degree of confidence that activity is present in measurable
concentrations.

The artached appendices (A1-A6) provide analytical resuits from an offsite laboratory. Sample

C\ results coded with an asterisk indicate the nuclide was not identified by the Canberra Nuclear
/
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Nuclide Identification Program (NID) program. ‘Nuclide activity values reported in this data
summary were calculated using industry standard criteria (e.g., Canberra Nuclear minimoum act1v1ty |
or MINACT program) by the contract analytical laboratory . ‘ ( )

5.2.1 Atmospheric Radiation Baseline

The WIPP, in alignment with virmally every nuclear facility, collects and analyzes air sampling
program samples for particulates. Frame (1987) explains that the most commonly encountered
airborne radionuclides are detectable by way of this sample medium.

Levels of these radionuclides in the environment may be so low that the activity collected over a
period of approximately 168 hours (one week) will be insufficient for determination of the individual
radionuclides. Therefore, it is standard practice at the WIPP to analyze filters first for gross
alpha/beta activity as an indicator measurement. Subsequently, the filters are amassed into quarterly
composites for analysis of specxﬁc radionuclides.

Performing a gross alpha/beta analysis requires ( by procedure) a minimum of 12 hours desiccation
to provide a time period for the decay of natural radionuclides (e.g., radon daughters, 0.5 hour
effective half—hfe) '

During CY 1995, continuous particulate aerosol filtration samplers operated at seven locations; \_D
three, within 1000 meters of the facility; three, at local ranches and communities; and one, as a

sample control site (Figure 5-0).

The continuous aerosol samplers presently in use maintain a reguiated flow rate of approximately

950 milliliters per second (two cubic feet per minute) of air through a 47-millimeter (1.9-inch) glass

fiber filter. Table 5-1 depicts the 1995 quarterly average concentrations of the alpha and beta

activity on the low-volume aerosol fiiters from each location and illustrates the mean gross alpha
concentrations for all seven sampling locations. Mean gross alpha concentration shows limited

fluctuation throughout the year, as illustrated in Table 5-1. These fluctuations, graphically depicted

in Figures 5-2 through 5-8, appeared to be consistent among all sampling locations.

Gross alpha and beta measurements provide an indication of naturally occurring or man-made
radionuclide concentrations or changes in a specific radionuclide concentration. These
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measurements are screened to ensure that imporant radionuclides are not overlooked when
measurements are performed.

Airborne paniculate sampling was initiated in July 1985. Weekly filter collections and subsequent
radiochemical analyses began in early 1986, except in the Far Field location where data collection
began in October 1986. Particulate filters were collected weekly at all locations in CY 1995. These
filters were analyzed at WIPP's RL where a weekly gross alpha and beta count of each filter was
completed.

Appendix Al provides results from the radiological analysis of CY 1995 air filters.
522 Background Radiation Baseline

During 1995, it was concluded that sufficient baseline data had been obtained. An assessment of the
capabilities of the Reuter-Stokes with regard to the gamma source term of the WIPP-bound
transuranic waste indicates that such a dose-rate instrument would be ineffective for detecting a
radiological release. A determination was made that the likelihood of detecting a release with the
transuranic alpha emitters from air samplers far exceeded the real-time dose rate capability of the
Reuter-Stokes. Therefore, the Reuter-Stokes High Pressure Ion Chamber was permanently removed
from service. ‘

5.2.3 Radiological Soil Monitoring

Radiological soil samples were collected, during CY 1995, at six separate locations. A template
insert allows for the collection of sampies at three depths per location that includes:

1. 0 -,2' centimeters
2. 2 - 5 centimeters
3. 5 - 10 centimeters,

Each complete sample was a composite of 10 randomly selected subsamples. As illustrated in
Appendix A2. data results do not indicate any unusual levels of environmental radioactivity.

5.2.4 Hydrologic Radioactivity

The hydrologic radioactivity subprogram is designed to establish characteristic radioactivity levels in
surface water bodies, bottom sediments, and groundwater. The following discussion of the
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hydrologic program includes sampling locations, data collected, and time these data were collected
during 1993, It also details refinements made to the program since the publication of the |
Radiological Baseline Program Sampling Plan (Reith and Daer, 1985). ’ ( )')

5.2.4.1 Radiological Surface Water and Sediment Monitoring

Surface water samples were collected at 12 locations during CY 95. Of these subject locations,
sediment samples were collected at 10. The data from the analysis of these samples does not
indicate any unusual levels of environmental radioactivity. Analytical results from surface water
and sediment sampies are illustrated in Appendix A3 and A4 respectively. |

5.2.4.2 | Radiological Groundwater Characterizatiori

Groundwater samples were collected in accordance with the Water Quality Sampling Program

(WQSP). The primary objective of the WQSP is to obtain, using rigerous field and laboratory
procedures and protocols, representative groundwater data from selected weils. At each wellsite,

the well is purged and the groundwater serially analyzed for specific field parameters. Once the

field parameters have stabilized denoting a chemical steady state with respect to those parameters
analyzed, a final groundwater sample is collected and analyzed for radionuciides. The controlling
document for the WQSP is the WIPP Water Quality Sampling Plan and Procedures Manual o
(WP 02-1, Rev 2). _ ‘\_,D

The primary water-bearing units being evaluated by the WQSP are the Culebra and Magenta
Dolomite members of the Rustler Formation. In 1995, groundwater data were gathered at 10 well
locations compieted in the Culebra dolomite and one in the Dewey Lake. Contrary to preceding
years no water quality data were collected from privately owned wells in the area near the WIPP
site. An in-depth discussion of groundwater hydrology and a figure showing well locations is
presented in Chapter 7, Groundwater Surveillance. Results from the radiological analysis of
groundwater are provided in Appendix AS.

5.2.5 Biotic Radioactivity

Keith (1991) asserts that sampling biota for radiological analysis provides diverse challenges due to
variations between species, dissimilarities within given populations, species mobility, and tissue
differentiation, WIPP environmental monitoring programs implements proceduralized protocols to
ensure that samples collected are representative, random, and homogeneous for the particular matrix
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being sampled. Examples of available biotic media used for radiologic analysis are vegetation,
fish, quail, rabbit, beef and deer.

O

5.2.5.1 Vegetation

Vegetation was coflected at six locations that are analogous to soil and air sample locations. _
Local, native plants are universally accepted as a readily accessible and reliable sample medium for
the evaluation of radionuciides. Vascular plants, in general, have distinctly different phsysiological
characteristics, therefore it is imperative that individual sample location selection is random, in
order 1o acquire a true representation of the plant community being sampled. Sparrow (1958)
documented variables in the effect of ionizing radiation on plant communities by exposing tracts of
densely vegetated lands 10 a known quantity from a stationary radioactive source. Results were
profound and illustrated the predicted dissimilarities in responses of woody and herbaceous (soft
tissue) plants to ionizing radiation. Investigations of this namre were precursors to contemporary
standards of radiological vegetative evaluations. '

The divérsity in plant composition and the potential plant community of the region provides for an
ample variety of vegetative medium from which to sample. Composite samples collected at
predetermined locations include, but are not limited to, woody plants such as Havard Shin Oak

(Quercus havardii) and Sand Sage (Arremesia ﬁlzfoha) in addition to a variety of soft tissue plants
) C consisting of grasses such as Mesa Dr0pseed (Sporobolus ﬂexuasus) and forbes like Prame Spurge
- (Euphorbia missourica). -+ - ‘ co IR e

Results from the analysis of vegetative samples are illustrated in Appendix B. No abnormal levels
of radiation were detected.

5.2.5.2 Quail and Rabbits

Data pertaining to radionuclide body-burdens in the muscular tissue of quail and rabbits has been

" collected, by WIPP biologists, since 1985. The popularity of these animals with local hunters
prompted the inclusion of quail and rabbit as viable pathways to the local population (Figure 5.1).
Quail species accessed for radiological appraisals are Scaled Quail (Callipepia squamata) and a
desert subspecies of the Northern Bobwhite (Colinus virginianus var. taylori) (Robbins 1981). Prior
to 1995, the use of rabbit as a biomonitor, was restricted to Desert Cottontails (Sylvilagus
auduboni). During 1995, however, population numbers of Desert Cottontails, like quail, sustained a

drastic population decline. Accordingly, WIPP biologists incorporated the inclusion of tissue from

Blacktail Jackrabbits (Lepus californicus). Blackail Jackrabbits are readily availabie as they

C
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constitute the vast majority of road kills in the vicinity of the WIPP. Three rabbits samples were
collected and analyzed during CY 1995. ' -
| | | -
Unusually low numbers of resident quail precluded the capture of specimens for sampling. The
collection of quail as a sample medium, has been indefinitely postponed until such time that the
resident population can provide and sustain the numbers necessary to yield the amount of tissue
- necessary for analysis.

5.2.5.3 Fish

Fish samples were collected at two locations; Brantley Lake and the Pecos River. The target
species for fish samples are catfish, primarily of the genus Jczalurus (channel catfish) although
several large specimens of the more predatory (or piscivorous) flathead catfish (Pylodictis olivaris)
have been caught and sampled. Of the variety of indigenous fishes, catfish were selected as the
preferable sample matrix due to their popularity with local fisherman. Moreover, catfish represent a
multi-media consumer. Multi-media feeder refers to organisms which access a wide variety of food
sources. Within an ecosystem, most catfish species serve as scavenger and predator, therefore,
provide one of the most reliable values when assessing for the presence of background. radionuclide
concentrations in biota. '

Two collection mcthdds for fish were employed for the duration of the sample period. One method, {\,_,D
utilizing trammel nets, was implemented for a period of approximately three weeks. Although the
trammel nets are extremely efficient, the mechanics of capwure are indiscriminate and usually fatal to
smaller fish even though WIPP personnel inspected the nets every four hours. Deployment and
supervision of trammel nets is labor intensive, however, the use of trammel nets is of merit and

will be considered during future sampling deliberations.

The alternate, and preferred, method of collection was the utilization of trot lines. Trot lines or
"long lines" emplby lengths of small diameter cord, up to 100 feet in length, with hooks suspended
" approximately every two-to-three feet. Each hook is baited with sections of fish, beef liver, bait
shrimp, or other forage coveted by catfish. Protocol was to inspect lines morning and evening.

The use of trot lines provided the requisite sample aliquot of catfish tissue in approximately one
week per sample location.

Appendix A6 provides results of the radiological analysis of biotic sampies.
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5.3 Assessment of Potential Dose to the Public

(_) In 1995, no waste was received at the WIPP; therefore, the public could not be exposed to radiation
due to WIPP operations. Documentation of namrally occurring background radiation is discussed in
Chapter 5. Environmental Radiological Program Information and Chapier 7, Ground Water
Surveillance, of this report, |
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ENVIRONMENTAL RADIOLOGICAL PROGRAM INFORMATION

TABLE 5-1

ACTIVITY CONCENTRATIONS IN QUARTERLY AVERAGES

LOCATION
Carlsbad

Smith Ranch

Mills Ranch
WIPP Far Field
WIPP South
WIPP East

South East Control

- LOCATION
Carlsbad

Smith Ranch

Milis Ranch

WIPP Far Field
WIPP South
WIPP East

South East Control

LOCATION

Carisbac.

Smith Ranch

Mills Ranch

WIPP Far Field
WIPP South
WIPP East

South East Control

(Bg/ml)
FIRST QUARTER 1995

ALPHA
9.10E-11
8.28E-11
8.98E-11
8.58E-11
9.21E-11
9.62E-10
7.51E-11

SECOND QUARTER 1995

ALP

1.19E-10
1.19E-10
1.31E-10
1.24E-10
1.28E-10
1.34E-10
1.32E-10

THIRD QUARTER 1995

ALPHA

1.28E-10
1.40E-10
1.34E-10
1.52E-10
1.49E-10
1.32E-10
1.47E-10

OF THE LOW VOLUME AEROSOL FILTERS

BETA

8.63E-10
8.87E-10
8.05E-10
8.03E-10
8.45E-10
8.45E-10
7.92E-10

BETA
7.67E-10

~ 7.69E-10

7.45E-10
7.64E-10
7.63E-10
7.38E-10
6.77E-10

BETA

8.85E-10
8.83E-10
8.82E-10
8.48E-10
8.53E-10
8.57E-10
8.91E-10
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LOCATION
Carlsbad

Smith Ranch

Mills Ranch

WIPP Far Field
WIPP South
WIPP East

South East Control

TABLE 5-1
(CONTINUED)

FOURTH QUARTER 1995

ALPHA

1.18E-10
[.00E-10
1.19E-10
1.26E-10
1.11E-10
1.10E-10
1.03E-10

BETA

1.48E-09
1.34E-09
1.34E-09
1.42E-09
1.36E-09
1.36E-09

1.29E-09

5-9




1995 WIPP Sjte Environmental Report

ENVIRONMENTAL RADIOLOGICAL PROGRAM INFORMATION

TABLE 5-2

RADIOLOGICAL ANALYTICAL
CONTRACT REQUIRED DETECTION LIMITS

,| 'ANALYTE NAME
AIR SAMPLING

. _————

CONTRACT REQUIRED DETECTION
LIMIT .

Americium-241 7.00E-09
Beryilium-7 1.00E+01
Cesium-137 1.00E-01
Cobalt-60 3.00E-02
| Lead-210 3.00E-04 B
Plutonium-238 1.00E-08 - - “
. Plutonium-241 4.00E-07 "
Plutonium-239/240 7.00E-09 ' J
Polonium-210 4.00E-07 “
Potassium-40 3.00E-01 Jl
Radium-228 1.00E-03 Jl
Radium-226 4.00E-04
Strontium-90 3.00E-06 | %\
Thorium-228 1.00E-08 _
Thorium-230 1.00E-08 J
1 Thorium-232 3.00E-09 "
Uranium-233/234 3.00E-08 1’
Uranium-238 4.00E-08

Uranium-235/236

4.00E-08 "
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TABLE 5-2

(CONTINUED)

— e ————— —

ANALYTE NAME
BIOTIC SAMPLING

CONTRACT REQUIRED DETECTICON

LIMIT

Americium-241 4 .00E-03
Cesinm-137 '4.00E-03
Cobalt-60 4.00E-03 e
Lead-210 7.00E-02 "
Plutonium-238 1.00E-02 :
Plutonium-241 4.00E-01 J
Plutonium-239/240 1.00E-02 ]I
Polonium-210 7.00E-02 R
Potassium-40 4.00E-03 7”
Radium-228 7.00E-02
Radium-226 7.00E-03 u
Strontium-90 7.00E-02

Il Thorium-228 4.00E-03
Thorium-230 4.00E-03
Thorium-232 4.00E-03
Uranium-233/234 4.00E-03
Uranium-238 4.00E-02
Uranium-235/236 4.00E-02

 —
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TABLE 5-2
(CONTINUED)
,[ANALYTE NAME CONTRACT REQUIRED DETECTION
| SEDIMENT SAMPLING | LIMIT
“ Americium-241 | 4.00E-03
" Cesium-137 : - | 4.00E-03
| Cobai-60 - 4.00E-03 | |
| Lead-210 3 7.00E-02 ’l -
Plutonjum-238 1.00E-02
Plutonium-241 | 4.00E-01 ||
Plutonium-239/240 | 7.00E-03 ' n
I Polonium-210 7.00E-02
Potassium-40 4.00E-03
Radium-228 - 7.00E-02
Radium-226 - |7.00E-03 -
Strontium-90 - | 7.00E-02 - - “
Thorium-228 4.00E-03 |
Thorium-230 . | 4.00E-03
Thorium-232 4.00E-03
Uranium-233/234 | 4.00E-02
Uranium-238 | 4.00E-03
Uranium-235/236 il 4.00E-02
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TABLE 5-2

(CONTINUED)

ANALYTE NAME
GROUND AND SURFACE WATER

CONTRACT REQUIRED DETECTION
LIMIT

Americium-241 i 1.00E-02 — J
Cesium-137 1.00E+00 ]l
Cobalt-60 2.00E+00 |
Lead-210 4.00E-01

Plutonium-238 1.00E-02 B
Plutonium-241 7.00E-01 "
Plutonium-239/240 1.00E-02 B
Polonium-210 3.00E-02 Jl
Potassium-40 3.00E+00 ]I
Radium-228 e | 4.00E-02 . -

Radium-226 . .- .. . | 4.00E-02

Strontium-90 4.00E-01

Thorium-228 1.00E-0Ot

Thorium-230 1.00E-01

Thorium-232 2.00E-02

Uranium-233/234 2.00E-C1

Uranium-238 2.00E-01

Uranium-235/236 | 2.00E-01
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TABLE 5-2

(CONTINUED)

ANALYTE NAME CONTRACT REQUIRED DETECTION
SOIL SAMPLING LIMIT |
Americivm-241 4.00E-03 :
Cesium-137 4.00E-03
Cobalt-60 4.00E-03

| Lead-210 7.00E-02 |
Plutonium-238 1.00E-02 H
Plutonium-241 4.00E-01 ll
Plutoriium-239/240 7.00E-03
Poionium-210 7.00E-02 "
Potassium-40 4.00E-03 B

}Radium—ZZS | 7.00E-02 |
Radium-226 ‘| 7.00E-03 “

“ Strontium-90 ‘7.00E~02

| Thorium-228 4.00E-03 ]‘
Thorium-230 4.00E-03 | ||
Thorium-232 4.00E-03

| Uranium-233/234 4.00E-03
Uranitm-238 4.00E-03
Uranium-235/236 4.00E-02
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WIPP Operations
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- Possible radionuclide pathways leading from the WIPP Site to man:

The width of each line is proportional to the importance of the pathway
in the Los Medanos ecosystem, The numbers in the pathways leading
to man indicate which monitoring programs will intercept that pathway.

1. Airborne particulate and effluent monitoring

2. Soii and sediment sampling

3. Surface water and groundwater monitoring

4. Vegetation, beef, game animais and aquatic foodstuffs sampling

Figure 5-1
Primary Pathways to Man for Radioacitive Releases from the WIPP Site
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Continuous Air/Radiological Seil Sampling Locations
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Chapter 6 |
Environmental Nonradiological Program
(Information

This chapter of the SER presents and discusses Nonradiological Environmental Sampling (NES) data
collected between January 1, 1995, and December 31, 1995. Nonradiological programs at the

~ WIPP include the following subprograms: land management to include reclamation/restoration of
disturbed lands, oil and gas surveillance, and wildlife population monitoring (see Chapter 4
Environmental Program Information) and meteorological monitoring. In addition to the NES
programs, Volatile Organic Compounds (VOCs) were monitored to comply with provisions of the
WIPP’s current No Migration Determination (NMD) and liquid effluent monitoring is conducted in
accordance with Sewage Sysiems Discharge Monitoring and Compliance (DP-831) criteria. The
results of the environmental monitoring activities and discussions of significant findings are
presented in this report. o

6.1 Principal Functions of Nonradiological Sampling
The principal functions of the NES are to:

( ) ®  Assess the impacts of construction and operational activities from the WIPP on the
- surrounding ecosysem.

o Monitor ecological conditions in the Los Medafios Area.
® Investigate unusual or unexpected elements in the ecological databases.

® Provide environmental data that are important to the mission of the WIPP project, but
which have not or will not be acquired by other programs.

® Comply with applicable commitments identified with existing agreements (e.g.
BLM/DOE MOU, Interagency Agreements, Agreements in Principal, etc.)

6.2 Meteorology

A principle component of the NES is a primary meteorological (MET) station’ located 600 meters
_northeast of the Waste Handling Building. The main function of the MET is to generate data for

S
.
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modeling atmospheric conditions. The station documents standard meteorological measurements of

wind speed, wind direction, and temperatures, with dew point and precipitation-monitofed at ground
level. These parameters are measured continuously and the data are stored in the Central - {\_,)
Monitoring System (CMS).

In addition to the primary meteorological station, the WIPP Far Field Station (WFF) is located 1000
~ meters northwest of the Waste Handling Building. At the WFF a secondary meteorological station
measures and records temperature and barometric prcssme at ground level and wind speed and wind
direction at 10 meters (30 feet).

6.2.1 Climatic Data

The mean annual temperature for the WIPP area in 1995 was 17°C (63°F). The mean monthly
temperatures for the WIPP area ranged from 6°C (42°F) during January to 28°C (83°F) in June.
Generaily, maximum temperatures occur in June through September, while minimum temperatures
occur in December through February as illustrated in Figure 6-3, page 6-9.

The first freezing day of the 1995-96 winter season occurred November 11, with 0°C (32°F). The
last freezing day of the 1995-96 winter season was April 4, with a temperature of 0°C (32°F). The
maximum temperature recorded was 42°C (107°F) on July 26. . \_D

The annual rate of precipitation at the WIPP site for 1995 was 23.27 cm (9.16 in), which is 6.7 cm
(2.63 in) above last year’s rate. The annual precipitation for 1995 was 29 percent greater than that
recorded for 1994 and 71 percent less than CY 1992, the last year of normal to above-normal
precipitation. Profound drought conditions persisted during CY 1995, the conspicuous effects
evident in tepant vegetative and wildlife communities. Figure 6-1, page 6-7, displays the monthly
precipitation at the WIPP. '

6.2.2 Wind Direction and Wind Speed

The predominate wind direction in the WIPP area was from the southeast sector (135°). However,
winds occurring in late spring were primarily from the west. Various weather systems move
through this area briefly aitering the predominant southeasterly winds and sometimes resulting in
violent convectional storms. Wind speed noted as calm (less than 0.5 meters per second [mps])
occurred 8.3 percent of the time. Winds of 1.4 through 2.8 mps were the most prevalent over
1995, accounting for 25.5 percent of the time. Figure 6-2, page 6-8, displays the annual wind data
at the WIPP for CY 1995.

W,
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6.3 Air Quality Monitoring

Weekly measurements of Total Suspended Particulates (TSPs) (miiligrams per cubic meter) are
calculated from the particulates collected onto glass fiber filters, by the low-volume continuous air
samplers at seven air sampling locations. These filters can load with dust particies due to the arid
climate of this area; however, this poses no health concern. '

6.4 Surface and Subsurface Soil Monitoring

Surface and subsurface soil monitoring was conducted during CY 1995. A detailed discussion of the
nonradiological soil monitoring program is available in the report titled Summary of the Salt Impact
Studies ar the WIPP, 1984 to 1990 (DOE/WIPP 92-038). Analytical results from the
nonradiological soil sampling program are presented in Appendix B.

6.5 Vegetation Monitoring

Because of continuing drought conditions during CY 1995, the plant community of the Los Medaiios
globally exhibited distinctive signs of physiological stress (e.g. stem and leaf necrosis, chlorosis).

C'-\IAs no discernable variations in stress could be identified, delineating subtle variations in plants

K
—

growing near salt tailings piles in comparison to plants growing varying distances from the tailings,
evaluations of the effects of salt on proximal plant communities has been indefinitely postponed.
Data collected to date indicate "marginal” to "no negative" impacts on the surrounding plant
communities in the form of eolian salt deposition from the mine tailings. The nature of the salt is to
become compacted and solidified by the heavy machinery and moisture. |

Runoff is collected in the catchment basin, where it evaporates into the atmosphere or is absorbed
into the soil. Any resulting sait crust is then weathered and partially dispersed to the surrounding
area. This represents only a minimal deposit. Interestingly, wildlife has been observed using the

" salt tailings as a source of salt, similar to cattle using salt licks.

6.6 Volatile Organic Compounds (VOC) Monitoring

As stated in Section 3.2.3, Resource Conservation and Recovery Act (RCRA) page 3-7, the
WIPP has developed and implemented a VOC monitoring program to satisfy the air monitoring
requirements of the NMD for the WIPP (55 FR 47700). The data resulting from this program are

C‘Teported in the NMD annual reports submitted to the EPA.
v
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& WIPP VOC Monitoring Program is referenced in the EMP for the WIPP (DOE/WIPP 94-024).

iplementing documents specific to the VOC monitoring program include the VOC Moniroring Plan

vP 12-6) and Volarile Organic Compounds Monitoring Quality Assurance Program Plan ] o
VP 12-7). The VOC Monitoring Plan (WP 12-6) is currently under revision. These revisions will k)
flect present VOC Monitoring activities to support the No-Migration Variance Petition for the

isposal Phase.

|

77 Seismic Activity

ieologic structures and tectonism of the Permian Basin are associated with large-scale basin, inter-
asin. and basin-margin subsidence or emergence that occurred during the Paleozoic era. The

7iPP facility is about 60 miles from the western margin of the Permian Basin. The basin is a
road structuraj feature made up of a series of Paleozoic sedimentary basins whose last episodes of
1ajor subsidence occurred during late Permian time. The area today is characterized by the basin
illed with thick evaporite layers and bordered by the Amarillo uplift to the north, the Marathon
arust belt to the south, and the Diablo Platform, Sacramento and Guadalupe Mountain orogenies to

he west.

\ll major tectonic elements of the Permian Basin were completely formed before deposition of the

dermian salt-bearing rocks, and the region has been relatively stable since that time. Deep-seated

aults are rare, except along the west margin of the basin and no indications of younger deep-seated i;)

‘aults are noted. On June 16, 1978, an earthquake near Snyder, Texas lead researchers to conclude )

hat the earthquake may have been induced from secondary oil recovery operations and hydrocarbon

=~duction. The depth of the earthquake closely approximated the bottom of the relatively shallow
- 4vles located in the oil and gas-producing area.

1

Historically, the seismic information for the WIPP facility region before 1962 was based on ,
shronicles of the effects of those tremors on people, structures, and land forms. Seismicity, prif g
1962, reported in New Mexico, occurred in the Rio Grande area between Albuquerque and Sor sy
and was associated with a structure known as the Rio Grande Rift. These earthquakes had _
intensities of Modified Mercalli V or greater, based upon the perceptions of people experienr ng

!

these quakes.

Since 1962, virtually all seismic information is based on instrumental data recorded at v
seismograph stations. Currently, seismicity is being monitored at the New Mexico Insti ite
Mining and Technology (NMIMT), Socorro, using data from a seven-station network .
approximately centered on the WIPP site (Figure 6-4). Station signais are telemetere W
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NMIMT Seismological Observatory in Socorro. When appropriate, readings from the WIPP

y network stations are combined with readings from an additional New Mexico Tech network which is

located in Socorro in the central Rio Grande rift. Occasionally, data are exchanged with the _
University of Texas at El Paso and Texas Tech, both of whom operate stations in West Texas. The
annual mean for the operational efficiency of seismic monitoring stations during CY 1995 is
approximately 88.2 percent.

From January 1, 1995 through December 31, 1995 locations for 108 seismic events were recorded
within 300 kilometers of the WIPP. These data include origin times, epicenter coordinates, and
magnirudes. During 1995, the strongest recorded event (with a magnitude of 5.3) was located
approximately 241 km south of the WIPP site. This shock was the largest on record, within 300 km
of the WIPP, since the Valentine, Texas earthquake on August 16, 1931. The Valentine quake
Tegistered an estimated magnitude of 6.4.

6.8 Liquid Effluent Monitoring

The WIPP sewage lagoon system is a zcro-discha:ge' facility consisting of two primary settling
lagoons, two polishing lagoons, a chlorination system, and three evaporation basins. The entire
facility is lined with 30 mil synthetic liners. The facility is designed to dispose of domestic sewage
and site-generated brine waters from observanon well pumping and from underground dewatering
activities at the site.

The WIPP sewage facility is operated under the New Mexico Discharge Plan (DP-831) and managed
in accordance with the EPA sewage sludge reguiations (40 CFR 503), the New Mexico Solid Waste
Management Regulations (Part 700), the New Mexico Water Quality Control Regulations (3-7100),
and the WIPP Sewage Sampling Procedure, WP 02-EM1001. These requirements provide guidance
for disposal of domestic sewage, site generated brine waters, and site generated non hazardous waste
waters.

A determination is made on a case-by-case basis to determine regulatory requirements for onsite or

offsite disposal of sewage sludge. Sludges are useful as fertilizers and soil stabilizers when applied
to reclamation areas, however, this particular technique has not been employed at the WIPP
(although it remains one of many viable reclamation alternatives). In the event that sludges are
considered for reclamation, they will be analyzed in accordance with regulatory requirements of 40
CFR 503 prior to application.
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On January 16, 1992, the NMED issued the Discharge Plan (DP-831) for the WIPP sewage facility.
The approved Discharge Plan superseded an Emergency Discharge Permit issued in Jani.mry, 1992,
In addition to sewage effluent, the Discharge Plan allows for the disposal of ISQO gallons a day of \\_)
nonhazardous brines generated by seepage into shaft sumps and from the pumping of observation

wells at the site. Characterization samples were collected throughout 1995 to demonstrate that site-
generated brines are nonhazardous and can be disposed in the sewage evaporation pond. The DOE
submits quarterly Discharge Monitoring Reports to the NMED to demonstrate compliance with the

" inspection, monitoring, and reporting requirements identified in the plan. No effluent limits were
established in DP-831. The NMED Groundwater Protection and Remediation Bureau established a

list of anajytes to be sampled on a quarterly basis to be used as indicators of sewage system

performance. Analytical results from DP-831 sampling activities are provided in

Appendix B. o
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Chapter 7
Groundwater Surveillance

Current groundwater surveillance activities at the WIPP are outlined in the WIPP Groundwater
Monitoring Program Plan and Procedure Manual (WP 02-1 Rev 2). . This monitoring plan is a
Quality Assurance (QA) document that contains program plans for each of the activities performed
by groundwater surveillance personnel. In addition, WP 02-1, Rev 2 provides detailed procedures
for performing specific activities such as pumping system installations, field parameter analysis and
document, and QA records management. Groundwater survqillance activities are also defined in the
EMP.

The objective of the Groundwater Surveillance Program (GSP) is to determine the physical and
chemical characteristics of groundwater, maintain surveillance of groundwater levels surrounding the
WIPP facility, both before and throughout the operational lifetime of the facility, and fulfill the
requirements set forth in DOE order 5400.1, General Environmental Protection Program.

Background water quality data were collected from 1985 through the 1990 sampling period as
reported in DOE/WIPP 92-013, Background Water Quality Characterization Report for the Waste
Isolation Pilot Plant. This background data will be compared to water quality data collected
throughout the operational life of the facility. Pre-operational data gathered in the interim period
will be used to strengthen the background data, to evaluate the need to make adjustments to
comparison criteria, and to determine future regulatory needs and land-use decisions.

The data obtained by the Water Quality Sampling Program (WQSP) in 1995 supported two major

_programs at the WIPP: Site Characterization and Performance Assessment in compliance with

40 CFR 191. Each of these programs requires a unique set of analyses and data.. Particular sample
needs are defined by each program. In addition to the characterization of groundwater, the WQSP
supported radionuclide monitoring for the Environmental Analysis and Compliance Section of .

- WIPP. Results of radionuclide sampling are discussed in Chapter 5, Environmental Radiological

Program Information, pages 5-3 through 5-4. The NMED and the EEG were on hand at each
sampling event to collect sampies for independent evaluation.

The WIPP is located within the Pecos Valley section of the Southern Great Plains physiographic
proviace (Powers et al., 1978). Geologic and lithologic descriptions of the area surrounding the
WIPP site can be found in documents such as the EMP, DOE/WIPP 90-008 Groundwater Protection
Management Program Plan, and USGS 83-4016 (Mercer, 1983). Industries in the vicinity which

741
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couid potentially contribute to the poilution of the groundwater are potash mining, oil and gas
exploration/production, and agriculture, '

The Culebra is the most significant water-bearing unit within the vicinity of the WIPP. No known (J
hydrologic connection exists between the repository horizon and the Culebra. Surveillance of
hydrological characteristics in the Culebra provides data which can be used to detect changes in

water characterization. It also provides additional data for use in hydrologic models designed to
predict long term performance of the repository. Data is gathered from 64 well bores; five of which

are equipped with production-inflated packers to allow groundwater level surveillance of more than
one producing zone through the same well bore. :

Groundwater Quality data were gathered from ten wells completed in the Culebra member of the
Rustler formation and one well completed in the Dewey Lake formation. The water quality |
sampling process has been developed using logistics from groundwater wells originally constructed
for characterization, not intended for groundwater monitoring activities. Seven wells were drilled in
the latter part of 1994 constructed for the explicit purpose of gathering water quality data. These
wells are constructed with fiberglass casing and screens that will not bias sample collection. In
1995 samples were collected from old as well as new wells.

By virtue of a Groundwater Monitoring Waiver, prepared under 40 CFR 265, the WIPP Project is
not required to monitor groundwater to comply with the U.S. Environmental Protection Agency \_
(EPA) RCRA. The WIPP GSP provides a basis for future compliance to the RCRA, as well as any
other groundwater protection-related regulations, should the need arise.

The original wells are constructed with 1—55 or K-55 iron casing. In order to decrease the sampling
bias created by well construction deficiencies, combined with the low transmissibilities of the
formations involved, a labor intensive sampling process has been initiated.

Sampling episodes are referred to as a "sampling round”. Each sampling round consists of the
collection of two types of samples: (1) serial samples and (2) final samples. Serial samples are
taken periodically while the well is being purged. Key physical and chemical parameters (known as
field parameters) are analyzed and compared with past serial sampling data, when available, until a
chemical steady state has been reached. A chemical steady state is usually defined as + 5 percent
of the average of the three to five preceding parameter measuréments made on the final day of serial
sampling from preceeding sampling rounds. Stabilization of these field parameters is a function of
purging and is used as an indicator to determine if the groundwater is representative of the zone
being sampled. A final sample is collected when it has been determined that the pumped

9,
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groundwater has achieved a representative state. The sample is then sent off site 10 a contract

<> laboratory for analysis.

@

c

Groundwater surveillance activities during CY 1995 consisted of two separate programs:
Groundwater Quality Sampling and Groundwater Level Measurements.

7.1 Groundwater Quality

Sampling for groundwater quality was performed at 11 well sites during CY 1995 (Figure 7-1, page
7-6). Each of the iron cased wells were purged a minimum of 24 hours prior to the
commencement of the serial sampling phase. The fiber glass cased wells were serially sampied as
soon as possible after the pump was turned on to better observe early chemical reactions to '
pumping. Field analysis for Eh, pH, Specific Gravity, Specific Conductance, Alkalinity, Chloride,
Divalent Cations, and Total Iron were performed on a périodic basis during the serial sampling.
These field parameters were used as indicators, during the purging process to better determine when
the formation water being pumped had reached a represemtative state. Normally this procéss rcquiréd
seven to ten days to complete for the iron cased wells and four-to-seven days for the fiber glass
cased wells. Following the field analysis of the final serial 'sa.mple, samples were collected and
shipped to an independent, contracted, laboratory for analysis. Parameters of analysis by the
contracted laboratory are listed in Table 7-1, page 7-10.

The total gailons of water removed from the Culebra as a resuit of groundwater surveillance activity
was approximately 47,145 gallons throughout the year. The results of final sample analysis show
relative consistency when compared to background data. Where background data are not available,
analytical results are presented in tabular form. Tables 7-1.1 through 7-1.4, pages 7-11 through 7-
14, contain average resuits of data collected from the Culebra dolomite during 1995 as compared to
background data for major constituents of the background matrix. Tables 7-1.5 through 7-1.11,
pages 7-15 through 7-28 contain first round data as reported by the contract laboratory. None of the

- waste stream Volatile Organic Compounds for which analysis were run showed any detectable

-

concentrations.

Water quality of the Culebra in the vicinity of the WIPP is naturally poor and is not suitable for
hurnan consumption or for agriculrural purposes, The water comains naturally high concentrations of
total dissolved solids (TDS) and mineral constients primarily of chloride, calcium, maguesium,
sodium and potassium (Mercer, 1983). The high concentration of TDS results in water of
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generally poor quality. This has historicaily posed problems for laboratories performing analysis
because the water interferes with the normal operation of standard laboratory equipment such as .
Atomic Absorption or Iductively Coupled Argon Plasma, causing detection limits to be inconsistent. )

7.2 Groundwater Level Surveillance

In October 1988, WIPP was tasked with conducting a Groundwater Level Surveillance Program.
Sixty four well bores were utilized to perform surveillance of seven water bearing zones in the
WIPP area. The two zones of primary interest are the Culebra and Magenta. Fifty one
measurements are taken in the Culebra; and ten, in the Magenta. Three measurements were taken in
the Dewey Lake, two in the Rustler/Salado contact, one measurement each is taken in Bell Canyen,
Forty-niner, and unnamed lower member. Locattons of groundwater level surveillance sites are
pictured in Figure 7-2, page 7-7. '

Five wellbores are conﬁguréd to allow monitoing of mdre than one formation. These are; H-01
Culebra/Magenta, H-03d Dewey Lake/Forty Niner, H-16 Dewey Lake/Unnamed Lower Member,
Wipp-25 Culebra/Magenta, and WIPP-27 Culebra/Magenta.

Groundwater pump tests conducted by Sandija National Laboratories in support of the Culebra
Transport Program have influenced groundwater level elevations for 1995. The pump tests ,
primarily conducted southwest of the center of the site near WQSP-4 and DOE-1 have influenced \—D
groundwater elevations for virmally all Culcbra wells located in the southwestern quadrant of the

WIPP Land Withdrawal Area, '

Groundwater clevation measurements in the Culebra indicate that the generalized directional flow of

 groundwater is north to south in the vicinity of WIPP (Figure 7-3, page 7-8). However, caution
should be used when making assumptions based on groundwater level data alone. One should also
be aware that the fractured media of the Culebra, coupled with variable fluid densities, can cause
locaiized flow patterns to have little or no relatlonsmp to general flow patterns (Mercer 1983,
Crawley 1988). :

Regional groundwater levels taken in the Culebra show no significant increase or decrease in the
water level elevation over the period of January 1995 through December 1995. Groundwater level
elevations within the WIPP site boundaries were affected by groundwater quality sampling activities
and the Culebra transport program pumping tests currently being conducted by Sandia National
Laboratories.

()
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Groundwater flow directions in the Magenta appear to be generally from an east to west direction
—~, across the WIPP site (Figure 7-4, page 7-9). No studies have been performed in the Magenia to
Q/ determine spacial variations in the fluid densities of the magninide studied in the Culebra. It is
probable that density variations do occur in the Magenta; therefore, the potential may exist that flow |
patterns in the Magenta may be affected by variations in fluid density. Also, flow through the
fractured media of the Magenta may dictate the behavior of localized flow panerns.

Regional groundwater level measurements taken in the Magenta dolomite indicate that water levels
are increasing in wells located near the center of the site. While water levels near or outside the
WIPP boundary appear to be relatively stable. '
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FIGURE 7-3 POTENTIOMETRIC SURFACE OF THE
: CULEBRA DOLOMITE MEMBER OF THE
RUSTLER FORMATION NEAR THE
WIPP SITE AS OF 12/9%
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“TABLE 7-1
PARAMETERS ANALYZED
DURING
CALENDAR YEAR 1995

“ SPECIFIC CONDUCTANCE BORON “
| SULFATE CADMIUM |
lt TOTAL DISSOLVED SOLIDS CALCTUM |
TOTAL SUSPENDED SOLIDS CHROMIUM |
DENSITY IRON 1
pH LEAD. u
| BROMIDE MAGNESIUM !
CHLORIDE MERCURY
'FLUORIDE POTASSIUM
IODIDE SELENTUM
NITROGEN, NO3 (AS N) SILICA .
TOTAL ORGANIC CARBON SILVER -
TOTAL ORGANIC HALOGENS SODIUM
PHENOL, TOTAL CARBON TETRACHLORIDE
ORTHOPHOSPHATE (AS P) METHYLENE CHLORIDE i
ARSENIC TRICHLOROETHYLENE I
BARIUM 1,1,1-TRICHLOROETHANE
BERYLLIUM FREON-113

J
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O —_—

PARAMETER

CONCENTRATION mg/}

TABLE 7-1.1
H-03b3, CULEBRA

. ROUND 10 COMPARISON TO BACKGROUND CHARACTERIZATION

1995
AVERAGE

 BACKGROUND
CONCENTRATION
INTERVAL mg/l

BORON 24.05 19-32
CALCIUM 1.345 1,193-1.527 u
IRON <1.00 0.14.0.47 II
LITHIUM 0.356 0.15-0.82 "
MAGNESIUM 685 710-826
POTASSIUM 364 372-534
SODIUM 15.000 16,140-17,900 1' |
ALKALINITY 433 4654 . "
BROMIDE 26.15 741 "
II CHLORIDE 28.950 26,742-30,838 “

FLUORIDE <3.00 1.5-1.6 "
pH 7.46 6.85-7.66
SULFATE 5,408 4,537-4,823
TOTAL DISSOLVED SOLIDS 55,600 53,130-55,170

(,/) ARSENIC <0.006 <0.10 ﬂ
BARIUM <0.02 <0.06
BERYLLIUM <0.01 £0.15
CADMIUM <0.0057 £0.07
CHROMIUM <0.0025 0.007-0.4 '
LEAD <0.013 <0.50
MERCURY <0.002 <0.001 J
SELENTUM <0.006 <0.50
SILICA 16.5 4.5-13 ']
SILVER 0.035 £0.10
IODIDE <2.00 <2.0 '
NITRATE AS (N) 0.22 <020
PHENOLICS <0.10 £0.033
PHOSPHATE AS (P) <0.02 =0.06
TOTAL ORGANIC CARBON 0.98 2.0 _II
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TABLE 7-1.2
H-14, CULEBRA

ROUND & COMPARISON TO BACKGROUND CHARACTERIZATION

= e
PARAMETER 1998 BACKGROUND
AVERAGE CONCENTRATION
CONCENTRATION mg/
BORON 117
ILcau:nuu 1,770 1,504-2,129 ‘"
I won 142 0.1-0.8
[ uriom 0.389 039-0.56 ﬂ
lLMAGNESIUM s27 451613
u POTASSIUM 217 233267 1
SODIUM 3,200 2,7504,184 i
ALKALINITY 299 35-43 M
| sromoe uss ” I
CHLORIDE 9,997 | 6,954-9,779 n
FLUORIDE <.00 0.1-26 |
pH 7.59 £.89-8.50
SULFATE 2112 1,200-2.291
TOTAL DISSOLVED SOLIOS 18,217 14,066-19,867 '
ARSENIC ' <0.002 <0.05
BARIUM 0.024 «0.05
BERYLLIUM <0.04 <0.05
CADMIUM <0.0013 £0.06
[ crromum <0.0025 0.2-04
LEAD <0.0125 0.5
MERCURY <0.0002 500004
SELENIUM <0.002 <0.08
SILICA 10.08 5514 ﬂ
ls&v&n <0.0025 0.1 i
I0DIDE <200 <20 JI
| nrrraTE AS 9y <10 0.40 |
PHENOLICS <0.10 0.068-0.14 I
PHOSPHATE AS (P) 0.2 $0.08 i
| TOTAL ORGANIC CARBON 1.58 20 i
TOTAL ORGANIC HALOGEN ]
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TABLE 7-1.3

H-18, CULEBRA
ROUND 4 COMPARISON TO BACKGROUND CHARACTERIZATION

_-

s
P ——

PARAMETER 1998 BACKGROUNO
AVERAGE CONCENTRATION
CONCENTRATION mgn INTERVAL mgi
BORON 16.95 14-18
CALCIUM 1,180 820-1,367 jl
IRON <10 0-0.7 i
I urum 0.28 0.04-0.44 ||
[meussl'uu 594 452.555
POTASSIUM 1928 207-270
$ODIUM 7420 5,967-9,266 “
ALKALINITY 53.9 48-61 J
BROMIDE 130 1119 j'
CHLORIDE 14,650 11,258-13,742
|LF'|.UOR|DE <3.0 1.4-2.1
7.67 4.57-8.98 J
SULFATE 4,036 2,150-6,317 _
TOTAL DISSOLVED SOLIDS - 29,300 18,619-38,347 '
ARSENIC <0.001 <0.08
l BARIUM <0.04 <0.05
[ BERYLLIUM <0.02 <008
CADMIUM <0.0022 <0.08 JI
CHROMIUM 0.0036 502 JI
<0.013 <05
MERCURY <0.002 <0.0002
SELENIUM <0.001 <05 -
SILICA 9.98 8.1-13 '
SILVER 0.0083 0.1
IODIDE <2.00 <29 _
NITRATE AS (N) <0.10 0.2
PHENOLICS <0.10 50.12
PHOSPHATE AS (P} <0.02 0.03
I| TOTAL ORGANIC CARBON 0.93 589

TOTAL ORGANIC HALOGEN

042
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TABLE 7-1.4

WIPP-18, CULEBRA

ROUND 10 COMPARISON TO BACKGROLUND CHARACTERIZATION

—— e —. P — - ———
PARAMETER 1998 " BACKGROUND ]
AVERAGE CONCENTRATION
CDNCENTRATION mgi INTERVAL mgA
BORON 25 2734
" CALCIUM 1,440 1,441-1,919 j
“ IRON 1.76 £20
|| LITHIUM 0.43 0.3-1.1 I
MAGNESILIM 900 §61-2,239 ‘]
POTASSIUM 486 565-913
SODIUM 23,000 23,962-32,658 '
ALKAUNITY 43 51.70 )
BROMIDE 482 22-126
CHLORIDE 34,750 33,201-54,520
FLUORIDE <3.00 0.8-1.1 '
|| pH 7.60 6.75-7.33
|| SULFATE 6,590 5,097-5,763
" TOTAL DISSOLVED SOLIDS 65,800 68,389-103,151
ARSENIC <0,005 <05
BARIUM <0.04 <050
BERYLLIUM «0.02 <0.50
CADMIUM <0,0013 <0.50
CHROMIUM <0.0025 52,0 '
LEAD <0.013 <6.0
MERCURY <0.0002 i
ﬂ SELENIUM <0005
|| SILICA 9.20
SILVER 0.0035
IODIDE <2.00
!['Nnm"rz AS (N) <0.10

PHOSPHATE AS (P)

TOTAL ORGANIC CARBON

Cevawn
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TABLE 7-1.5

@

- ' WQSP-1, CULEBRA
ROUND ONE ANALYTICAL RESULTS

PARAMETER VALUE DUPLICATE UNIT AVERAGE 4"
| sPECIFIC cONDUCTANCE 83400.0000 83800.0000 umhos/cm 836000000 ||
SULFATE §230.0000 54900000 mgh 6380.0000 |
TOTAL DISS SOLIDS T7400.0000 77600.0000 mg/ 77500.0000 "
TOTAL SUSP SOLIDS <10.0000 «10.0000 me/ <10.0000
ILDENsmr 1.0530 1.0830 gml 1.osaﬂ|
']LH 7.0900 7.1100 su 7.1000 I
ALKALINITY 48.5000 47,5000 mgA . 47.0000
BROMIDE 44,9000 ' 45.1000 mg/) 45.0000
CHLORIDE 34500.0000 35000.0000 mgh 34750.0000
FLUORIDE <2.0000 <2.0000 mgh <2.0000 |
IODIDE <2.0000 <2.0000 mgt <2.0000 l
NITROGEN, NO3 (AS N) <0.0100 <0.0100 mgA <0.0100 |
C' ) H TOTAL ORGANIC CARBON 1.4900 14700 mg# 1mﬂ|
- Il TovaL orGANIC HALOGENS 0.0280 0.0220 mgh 0.0256 ||
PHENOL. TOTAL <0.0100 <0.0100 meA <0.0100 |
ORTHOPHOSPHATE (AS P) 0.0200 0.0200 mgh 0.0200 |
| arsentc <0,0100 <0.0010 mgA <0.0085 |
BARIUM <0,0400 <0.0400 mg/l <0.0400
BERYLLIUM <0,0200 <0.0200 mah <0.0200
[ eoron 14.0000 13.6000 mant 13.8000
" CADMIUM <0.0013 <0.0013 mgh <0.0013
Al cacum 1700.0000 1670.0000 rogh 1825.0000
' ‘ CHROMIUM <0.0025 <0,0025 mgn <0.0025
Il won <1.0000 <1,0000 moA <1.0000 ||
LEAD <0.0130 <0.0130 mgh «mso%
LITHIUM 0.4170 0.4140 mh 04185
MAGNESIUM 1110.0000 1080.0000 mgh 1095.0000
Il mERCURY <0.0002 <0.0002 mght <0.0002
POTASSIUM 497.0000 474.0000 mgn 425.5000
C\\ SELENIUM <0,0100 <0.0100 mof L 00100
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TABLE 7-1.5
WQSP-1, CULEBRA
ROUND ONE ANALYTICAL RESULTS

SILICA $.1800 9.4900 mg/l 9.3350
SILVER <0.0025 <0.0025 mgA <0.0025
SODIUM 20100.0000 ~ 19800.0000 mgA 19950.0000
CARBON TETRACHLORIDE <0.0050 <0.0050 mgh <0.0050
METHYLENE CHLORIDE 0.0170 0.0160 men 0.0185
|Lmlcm.onosmnsue <0.0050 <0.0050 ma/t <0.0050
[ 1.4.4-ricHLOROETHANE <0.0050 <0.0050 mgh <0.0050 ||
|| FREON-113 < <0.0050 | man <0.0050 ]I
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TABLE 7-1.6
WQSP-2, CULEBRA
ROUND ONE ANALYTICAL RESULTS

|LPARAMETER VALUE DUPLICATE UNIT AVERAGE
SPECIFIC CONDUCTANCE 80100.0000 79800.0000 umhes/cm 80000.0000
SULFATE 5540.0000 5470.0000 mg/t 5505.0000
TOTAL DISS SOLIDS 67600.0000 §7600.0000 mgA 67600.0000 |
TOTAL SUSP SOLIDS 38.0000 44.0000 mg/l 41,0000 “
{ bENsITY : 1.0600 1.0500 gimL 1.0850 "
pH 7.3300 7.3300 su 73300 “
ALKALINITY 52.5000 5.2500 mgA 288750 ||
l BROMIDE 32.3000 33,8000 mgil 33.5500
CHLORIDE 38500.0000 38500.0000 mg/l 38500.0000
FLUORIDE «<2,0000 <2.0000 mgfl <2.0000
IODIDE <2.0000 <2.0000 mgl <2.0000
NITROGEN, NO3 (AS N) <0.1000 <0.1000 mgA <0.1000 “
TOTAL ORGANIC CARBON <4.0000 <4.0000 mg/l <4.0000 "
Q) TOTAL ORGANIC HALOGENS 24.4000 63.8000 mgA 44.1000 ]l
PHENOL, TOTAL <0.1000 <0.1000 mgA co.wooJl
ORTHOPHOSPHATE (AS P) . <0.0200. __<0.0200 . mgh <0.0200 u
uinsemc <0.0100 <0.0100 mgA <0,0100 "
BARIUM <0.0400 <0.0400 mgi QMOL“
BERYLLIUM <0.0200 <0.0200 mgA <0.0200 "
BORON 17.2000 17.2000 mgl 17.2000 “
CADMIUM <0.0013 <0.0013 mg# <0.0013 u
GALCIUM 14£60.0000 1450.0000 mg/ 1455.0000
CHROMIUM <0.0025 <0.0025 mpA <0.0025
IRON <1.0000 <1.0000 mg/ <1.0000
II LEAD <0.0130 <0.0130 mgh <0.0130
“ LITHIUM <0.3910 <0,3870 mg/l <0.3890
MAGNESIUM 966.0000 $60.0000 mght 963.0000
MERCURY <0.0010 <0.0010 mgh <0.0010 ||
POTASSIUM 450,0000 445.0000 mg# uaoooo—"
SELENIUM <0.0100 <0.0100 M
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TABLE 7-1.6
WQSP-2, CULEBRA
ROUND ONE ANALYTICAL RESULTS

[ siuca 7.3500 79700 | - mgh 7.6600
SILVER <0.0025 <0.0025 | mgh <0.0025
SODIUM ' 19100.0000 18400.0000 mg/t 18750.0000
CARBON TETRACHLORIDE <0.0050 [ - <0.0050 mgh : <0.0050
METHYLENE CHLORIDE ' <0.0080 0.0050 mgn <0.0050
TRICHLOROETHYLENE <0.0050 ' <0.0050 mgh <0.0050
1,1,4-TRICHLOROETHANE ' <0.0080 | <0,0050 mgh <0.0050 |
FREON-113 . - <0.0050 m  <0.0050
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/ ' WQSP-3, CULEBRA
ROUND ONE ANALYTICAL RESULTS

- TABLE 7-1.7
C\

| Faramerer VALUE DUPLICATE uNIT AVERAGE
[ sPeciFic conpucTance 183000.0000 184000.0000 umhosicm 193600.0000
[ suLrare | 6710.0000 6700.0000 mg! 6705.0000
I roraL oiss sovios 218000.0000 218000.0000 mgn 218500.0000
| TOTAL SUSP SOLIDS 71.0000 74,0000 mo# 72.5000
DENSITY 1.1400 1.1300 gimi 113850
pH 7.1200 7.1100 su 71180
ALKALINITY 44.0000 44.0000 mg/ 44.0000
| sromoe 100.0000 106.0000 mg) 102.5000
| cHLorioe 130000.0000 138000.0000 mgn 134000.0000
i FLuoriE <2.0000 <2.0000 mgh <2000
IODIDE <2.0000 <2.0000 mgA <2.0000
NITROGEN, NO3 (AS N) <0.1000 <0.1000 mgh <0.1000
™) | TovaL orGanic carBoN 1.3800 1.3400 mgA 1.3600
(« Il ToTaL orRGaNc HALOGENS 0.1660 0.1470 mgA 0.1565 |
| prenoL, ToTAL <0.1000 <0.1000 mgA <0.1000 |
| ormHoPHOSPHATE (a3 ) <0.0200 <0.0200 mgh <0.0200 ||
i arsenc <0.0100 <0.0100 mg#t <0.0100 |
| sanum <0.1600 <0.1600 mgi! <0.1600
i eerviLium <0.0800 <0.0300 mgA <0.0800
| soron 50.1000 48.6000 mgA 49.3000
CADMIUM <0.0013 <0.0013 mgi <0.0013
CALCIUM 1420.0000 1380.0000 moh 1385.0000 “
| crromum 0.0027 0.0025 mg 00025 |
[ mon <4.0000 <4.0000 mgh «.0000 ||
LEAD <0.0130 <0.0130 mgh <0.0130
LITHIUM <0.8000 <0.8000 mg <0.8000
[ macnEsnm 2210.0000 2110.0000 mgA 2180.0000
MERCURY <0.0010 <0.0010 mg/ <0.0010
POTASSIUM 1380.0000 1310.0000 mo 1345.0000
C) @M___=n====“ <0.0100 <0.0100 <0.0100
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TABLE 7-1.7
WQSP-3, CULEBRA
ROUND ONE ANALYTICAL RESULTS

“jucn 4,4600 4.6800 " mgh 4.5700
SILVER <0.0025 <0,0025 mgh <0.0025
|| SODIUM 79100.0000 76700.0000 mg 77900.0000
" CARBON TETRACHLORIDE <0.0050 . <0.0050 mg <0.0080

I METHYLENE CHLORIDE <0.0050 <0.0050 mg/ <0.0060
tmcm_onoermn.sns : <0.0050 <0.0050 mg/ <0.0050
1,1,9-TRICHLOROETHANE <0.0050 <0,0080 mgA «0.0050

: . <0.0050 ma/l <0.0050
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. | TABLE 7-1.8
@ WQSP-4, CULEBRA
ROUND ONE ANALYTICAL RESULTS

" PARAMETER VALUE DUPLICATE UNIT AVERAGE

: ILsPEcrnc CONDUCTANCE 107000.0000 1050000000 umhos/cm 106500.0000

" SULFATE 7100.0000 7050.0000 mg/l 7076.0000

IIlOTAL DISS SOLIDS 108000.0000 108000.0000 mgh 108000.0000

TOTAL SUSP SOLIDS 55.0000 §9.0000 mgh 57.0000

I DENSITY 1.0800 - 1.0800 g/mi 1.0800

pH 7.1600 7.1700 su 7.1680

ALKALINITY 40,0000 42.0000 mgh 41.0000

BROMIDE £6.7000 52.6000 mgA 54.1500

CHLORIDE 61200.0000 60700.0000 mg/l 60850.0000

FLUORIDE <2.0000 <2.0000 mgh <2.0000

|| 1ooiDE «<2.0000 <2.0000 mgl <2.0000

I _ NITROGEN, NO3 (AS N) <0.1000 . <0.1000 mgll e #1000

C\) TOTAL ORGANIC CARBON 1.2000 11700 mgh 1.1850

’ " TOTAL ORGANIC HALOGENS 0.0590 0.0200 mgt 0.0395

|| PHENOL, TOTAL <0.1000 <0.1000 mg «<0.1000

| orRTHOPHOSPHATE (s ) <0.0200 <0,0200 mgh <0.0200

ARSENIC <0.0080 <0.0080 mgh <0.0080

BARIUM <0.1600 <0.1600 mgA <0.1600

BERYLLIUM <0.0800 <0.0800 mgn <0.0800

F BORON 33.7000 33.4000 mgi 33.5500

CADMIUM <0.1300 <0.0013 mgA <0.0857

CALCIUM 1710.0000 1650.0000 mgn . 1680.0000
CHROMIUM <0,0025 <0.0025 mgh <0.0025 |

IRON <4.0000 <4.0000 mgh <4.0000

LEAD <0.0130 <0.0130 mgh <0.0130

I UTHIUM <0.8000 <0.8000 mgA <0.8000

|| MAGNESIUM 1270.0000 1230.0000 mpA 1250.0000

" MERCURY <0.0010 <0.0010 mgi <0.0010

» " POTASSIUM 764.0000 732.0000 mgh 743.0000
(J) |l SELENIUM 0000 | <00100 |  men { <0000 |
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TABLE 7-1.8 :
WQSP-4, CULEBRA - : )
ROUND ONE ANALYTICAL RESULTS . *

n SILICA 6.0500 | 61000 | mgh 6.0760

‘ IPILVER <0.0025 <0.0025 mgt «0,0025
SODIUM ‘ 35900.0000 34400.0000 mgh 35150.0000
CARBON TETRACHLORIDE " <0,0080 ' <0.0050 mph ' <0.0050
METHYLENE CHLORIDE 0.0100 0.0100 mgi ‘ 0.0100
TRICHLOROETHYLENE <0.0080 «<0.0050 mg/ «<0.0050
1,1,3-TRICHLOROETHANE «<0.0050 «<0,0050 mg/ «<0.0050
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TABLE 7-1.9
WQSP-5, CULEBRA
ROUND ONE ANALYTICAL RESULTS

ILPAMMETER VALUE OUPLICATE UNIT AVERAGE H

“j?ECIFlC CONDUCTANCE 43100.0000 43200.0000 umhosscm 43150.0000 “
SULFATE §370.0000 5380.0000 ma/l 5376.0000 |
TOTAL DiSS SOLIDS 43800.0000 44100.0000 mg/ 43950.0000
TOTAL SUSP SOLIDS <10.0000 «10,0000 mg/t <10.0000

u DENSITY ' 1,0300 - 1.0280 gomL 1.0290
pH 7.8000 7.8000 su 7.8000
ALKALINITY 52,0000 50.0000 mgh §1.0000
BROMIDE 21,3000 21.7000 mg/ 21.5000
CHLORIDE 15000.0000 14300.0000 mg/l 14800.0000
FLUORIDE <2000 <3.0000 mgi <3.0000
IODIDE <2.0000 <2.0000- mgh <2.0000
NITROGEN, NO3 (AS N) <0.1000 <0.1000 mgh «<0.1000
TOTAL ORGANIC CARBON 15700 2.0200 mgil 1.9450
TOTAL ORGANIC HALOGENS 0.0549 0.0526 mg/ 0.0538
PHENOL, TOTAL <0.1000 <0.1000 myll <0.1000
ORTHOPHOSPHATE (AS F) <0.0200 <0.0200 mgh <0.0200
ARSENIC <0.0130 <0.0130 mgf <0.0130

" BARIUM <0.0400 <0.0400 mg/l <0.0400
BERYLLIUM <0.0200 <0.0200 mgi <0.0200
BORON 30.3000 30.1000 mgh 30.2000
CADMIUM <0.0025 <0.0025 mgh <0.0025
CALCIUM 987.0000 982.0000 mgh 984.5000
CHROMIUM <0.0130 <0.0130 mg/ <0.0130
IRON <1.0000 <1.0000 mgA <1.0000
LEAD <0.0130 <0,0130 mgh <0.0130 ||
LITHIUM 0.3500 0.2840 g 103870 "
MAGNESIUM 434.0000 432.0000 mgit 433.0000 [
MERCURY <0.0010 <0.0010 mg <0,0010
POTASSIUM 286.0000 286.0000 mgl 286.0000
SELENIUM <0.0130 __<0.0130 _mg
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TABLE 7-1.9
WQSP-5, CULEBRA
ROUND ONE ANALYTICAL RESULTS

SILICA 11.0000 10.9000 mg 10.9500
SLVER <0.0130 <0.0130 mgf <0.0130
SODIUM 8880.0000 £200.0600 mgA 2890.0000
CARBON TETRACHLORIDE <0.0050 <0.0050 mgt «0.0050 |I
METHYLENE CHLORIDE <0.0050 <0.0060 mg/l <0.0050 II
TRICHLOROETHYLENE <0.0050 <0.0050 mgh <0.0050 "
1,1,1-TRICHLOROETHANE | <0.0050 <0.0050 mpA <0.0080 |
FREON-113 £0.0050 <0.0050 mg/) . <0.0050
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PARAMETER VALUE DUPLICATE UNIT AVERAGE
SPECIFIC CONDUCTANCE 27200.0000 27100.0000 umhos/cm 27150.0000
SULFATE §590.0000 5340.0000 mgh 5466.0000
TOTAL DISS SOLIDS | 21600.0000 21600.0000 mgh 21500.0000
TOTAL SUSP SOLIDS 15.0000 14.5000 mo/l 14,7600

, DENSITY 0.9990 1.0000 g/mL 0.8995
[EH 7.8900 7.8000 su 7.8050
ALKALINITY 52.5000 $2.5000 mg/l $2.6000
“ BROMIDE 11.2000 10,7000 mgA 10.9500
“ CHLORIDE 15800.0000 15800.0000 mgfl 15800.0000
ﬂ FLUORIDE <2.0000 <2.0000 mgA <2.0000
I IODIDE 1.4300 1.5900 moh 1.5100
ﬂ NITROGEN, NO3 (AS N) <0.1000 <0.1000 mght <0.1000
| YOTAL ORGANIC CARBON 1.1100 1.1600 mgA 1.1350
TOTAL CRGANIC HALOGENS 0.0600 0.0310 mg 0.0455
| PHENOL, TOTAL <0.1000 <0.9000 mgA <0.1000
ORTHOPHOSPHATE (AS P) <0.0200 «0,0200 mgh <0.0200 |
ARSENIC <0.0040 <0,0040 mg/l <0.0040
|LBAR|UM <0,0400 <0.0400 mgh <0.0400
“ BERYLLIUM <0.0200 <(.0200 mgl <0.0200
BORON 16.6000 18.8000 mgh 18.7500 “
CADMIUM <0.0013 <0.0013 mgh <0.0013 |
’ IEALCIUM 719.0000 731.0000 mg/t 728.0000 “
|| CHROMIUM <0.0025 <0.0027 mg/ <0.0026 "
IRON. <1.0000 <1,0000 mgA <1.0000 "
LEAD <0.0130 <0.0130 mgA <0.0130 “
LITHIUM 0.2490 0.2720 mg 0.2808 Il
MAGNESIUM 2500000 253.0000 mgA 251.5000 “
MERCURY <0.0010 <0.0010 mgA <0.0010 "
) POTASSIUM 182.0000 184.0000 mgh 183.0000 "
Q} ﬂ SELENIUM <0.0040 <0.0040 m 0.0040
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TABLE 7-1.10
WQSP-6, CULEBRA

ROUND ONE ANALYTICAL RESULTS
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TABLE 7-1.10
WQSP-6, CULEBRA
ROUND ONE ANALYTICAL RESULTS

‘rsuum 10.3000 10.6000 mgA 10.4500

, |[ SILVER <0.0025 <0,0032 mg <0.0029
H SODIWUM 6070.0000 8050.0000 mgh 6060.0000
CARBON TETRACHLORIDE <0.0050 <0.0050 mg <0.0050
METHYLENE CHLORIDE <0.0050 <0.0080 " mgh <0,0065
TRICHLOROETHYLENE <0.0050 <0.0050 mgi <0.0050
1,1,1-TRICHLOROETHANE <0.0050 <0.0050 mg <0,0050
FREON-113 «<0,0050 <0.0080 maf <0.0050
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TABLE 7-1.11

- WQSP-6a, DEWEY LAKE

ROUND ONE ANALYTICAL RESULTS

n PARAMETER

VALUE DUPLICATE UNIT AVERAGE “
]l SPECIFIC CONDUCTANCE 4968.0000 4968.0000 | umhosicm 4968.0000 "
SULFATE 1905.0000 1905.0000 mgi 1905.0000 “
TOTAL DISS S0LIDS 11000.0000 11000.0000 myi 11000.00004‘"
ﬂ_TO'rAL SUSP SOLIDS 91.0000 $1.0000 mg/l 91.0000
[fneusm' ' 09772 0.9772 o/mi 0.9772
™ 7.6600 7.6600 sU 7.6800 ||
u ALKAUINITY 111.,0000 11,0000 mgi 111.ooooJ,
[Lanomos <2.0000 <2.0000 mgA <2.0000 l
CHLORIDE 1040.0000 1040.0000 mgA 1040.0000
FLUORIDE «3.0000 <3.0000 mgi «<3.0000
I0DIDE <2.0000 <2.0000 moh <2.0000 ||
NITROGEN, NO3 (AS N) 7.6200 7.6200 mgh 7.6200
TOTAL ORGANIC CARBON 1.1000 1.1000 mgl 1.1000
TOTAL ORGANIC HALOGENS ©.0880 0.0880 mg/] 0.0880
PHENOL, TOTAL <0,1000 <0,1000 mg/l <),1000
| ORTHOPHOSPHATE (AS P) <0.0200 <0.0200 mgA <0.0200 |
IL ARSENIC <0,0060 <0.0060 mgA <0.0060 f
IEARIUM <0.0200 «0.0200 mgft 00200
I BERYLLIUM <0.0100 <0.0100 mght <0.0100
BORON 0.4280 0.4290 mgh 0.4290 |
CADMIUM <0.0013 <0.0043 my <0.0013
CALCIUM 681.0000 31,0000 mg/t £31.0000
CHROMIUM <0,0025 <0.0025 mpA <0.0025
IRON <0.4000 <0.4000 mght <0.4000 ||
LEAD <0.0125 <0.0428 mg/l <0,0125
LITHIUM 0.0850 0.0850 mg/ 0.0950
“ MAGNESIUM 184.0000 184.0000 mgA 184.0000
MERCURY <0.0002 «<0.0002 mgA <0,0002
POTASSIUM 4.8200 4.8200 mgA 48200
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TABLE 7-1.11

WQSP-6a, DEWEY LAKE
ROUND ONE ANALYTICAL RESULTS

|| SILICA 2¢.2700 24.2700 mghl 24.2700
_ “ SILVER 0.0028 0.0028 man 0.0028
SODIUM B 347.0000 347.0000 mgA 347.0000
CARBON TETRACHLORIDE <0.0080 <0.0050 moA «<0.0050
II METHYLENE CHLORIDE <0.0050 <0.0050 mg <0.0050
,} TRICHLOROETHYLENE - <0.0050 <0,0050 mg/l <0.0080
1,1,1-TRICHLOROETHANE <0.0050 <0.0050 mgh <0.0050

" FREON-113 <0.00580 «0.0050 mg; <0.0050 II
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Chapter 8
Quality Assurance

The purpose of the Quality Assurance/Quality Control (QA/QC) program is 10 ensure that processes.
activities, and products that potentially impact heaith, safery, and the environment are appropriately
planned, implemented, and assessed. The goal of the QA/QC program is twofold: (1) to provide
confidence that the data used in demonstrating regulatory compliance are adequate and (2) to |
promote contimious improvement in WIPP’s operations. The QA program is successful when risks
and environmental impacts are identified and minimized, and when safety, reliability, and
performance are maximized.

This chapter outlines the QA processes applicable to the radiological and nonradiological }
environmental monitoring programs. The QA Program is used to monitor the reliability, accuracy,
and bretision of environmental data, and to detect and correct problems in the sample collection,
preparation, analysis, and the data evaluation phases. '

A comp'rehensive QA program has been implemented to ensure that the data collected reflect

selected parameters of the environment. The data have been obtained prior to commencement of

operations, providing a sound baseline for comparison with operational-phase data, The data will be
Q\‘ evaluated to determine future impacts of the WIPP on the environment.

/ |

The focus of this program includes the following areas:

. Sample collection at specified locations in accordance with approved procedures.
These procedures are based on established and accepred practices. '

° Procedure review and revision to minimize uncerainties introduced through sampling
and analysis, while maintaining comparability and continuity between past and furure
data. '

. Verification of data through a continuing program of analytical laboratory quality

control, including the performance of interlaboratory cross-checks, duplicate and -
split sample radiological analysis, and sample splits provided to the EEG, and to the
NMED. :
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Requirements and guidance sources for QA Program content include the following: Title 10

CFR 830.120, Nuclear Safety Management, Quality Assurance; (CAO-94-1012), DOE Carisbad ,
Area Office Quality Assurance Program Description; (ASME NQA-1), Quality Assurance Program (J)
Requirements for Nuclear Facilities; (DOE Order 5700.6C), Quality Assurance, (DOE/EH-0173T),
Environmental Regulatory Guide for Radiological Effluent Monitoring and Environmental

Surveillance, and SW-846, Test Methods for Evaluating Solid Waste.

8.1 Sample Collection Methodologies

The WID follows approved sampling plans and procedures in‘the coilection and handling of samples
used in environmental monitoring. The sampling plans and proccdures specify proper sampling
techniques for the particular sample medmm

Elements of sample QA include specifying the following:

. Method used to select sampling sites

. Specific sampling methods to be used -

* Containers, preservatives, transportation, and storage requirements

. Labeling requirements :

. Preparatory measures for sampling equxpment and containers ( J
. Preservation methods and allowable hold times, including transportation

. Sample chain-of-custody o |

. Documentation used to record sample history, sampling condmons and analyses

Sampling procedures are contained in the following documents:

. WIPP Groundwater Monitoring Program Plan and Procedure Manual (WP 02-1)
e ' WIPP Environmental Procedures Manual (WP 02-3)
. Nonradioactive Hazardous Materials Environmenial Compliance Manual (WP 02-5)
. Quality Assurance Project Plan for WIPP Site Effluent and Hazardous Materials
| Sampling (WP 02-EM1)
o WIPP Site Effluent and Hazardous Materials Samplmg Plan (WP 02-EM2)}
. WIPP VOC Operating Procedures Manual (WP 12-VC)
. Quality Assurance Project Plan for Sampling Emissions of Radionuclides to the
Ambient Air ar the WIPP (DOE-WIPP 93-042)
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Chapter 11 of the EMP defines the policies and practices that are followed 10 ensure the data are
. accurate, complete, representative, and comparable. The data collected in the Nonradiological
) Environmental Surveillance monitoring programs are analyzed as stated in DOE/EH-0023 (Corley et
al., 1981). Section 8.0 of the EMP discusses, at length, the statistical procedures used to analyze
the data.

8.2 Revision of Procedures

Written procedures are essential in providing instruction to field personnel for sample collection.

As data are collected, and records are generated, these procedures form the basis for an auditable
-program. -The Q&RA Department and the Environmental Compliance Assessment Program (ECAP)
periodically conduct assessments of environmental mom'toring activities to determine the degree of
compliance and effectiveness in implementation of the proccdurcs.

In addition to independent assessment, one of the responsibilities of data collection personnel is to
assess coljection and analysis methodologies on a routine and ongoing basis. Field procedures,
analytical procedures, and laboratory methodologies are periodically assessed for adequacy and
effectiveness. Processes that require improvement are modified according to established document
control procedures. The EEG and the NMED act as the performance based check-point to ensure
L jthat radiological sampling procedures are adequately implemented and that data are comparable
among the WIPP, EEG, and the NMED samples.

8.3 Interlaboratory Comparisons

In 1995 the WIPP completed installation of a radiochemistfy laboratory to perform sample
preparation and chemical separations. Currently members of the radiochemistry laboratory are in the
process of validating sample preparation and chemical separation methods.

. The WIPP Radiochemistry I_aboratbry (RL) participated in both the DOE Environmentai
Measurements Laboratory Quality Assessment Program (DOE-EML QAP) and the Environmental
Protection Agency’s Performance Evaluation Study Program (EPA PESP) during 1995.
Participation in these programs provides a means for the RL staff to upgrade analytical
methodology, as well as provide hands-on experience in analysis of environmental samples for
radionuclides. These programs provide simuiated environmental samples which contain known
amounts of one or more radionuclides. The samples are prepared and distributed to pariicipating
laboratories by the sponsoring agencies. Each laboratory performs the analysis for which they have

C:nhe capabilities. Using standard analytical methods specific to that laboratory, the samples are
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analyzed and the results are reported electronically. The results for each laboratory participating in
the programs are compared with known values then statistically anatyzed. Results from the
statistical analysis and the known values are then made available to participating laboratories,

Because the installation of the RL. was not completed until the middle of 1995 the RL staff was
unable to complete validation sample preparation and chemical separations methods during 1995.
For this reason the capability of the RL to perform a wide variety of analysis on differing sample
matrices was limited. '

The WIPP RL submitted analysis results to DOE-EML for both rounds of the QAP in 1995.
Results reported were from the analysis for gamma emitting radlonuchdes in a simulated air filter
and in a water sample.

The WIPP RL used evaluation criteria from ANSI N13. 30 "Performance Criteria for
Radiobioassay"”, as a reference. The criteria is:

-0.25 < Br < 0.5

where Br is the relative bias and is defined as:
Br = (reported resuit - known value) + (known value)

The EML has recently established evaluation criteria based on historical reported values for each
nuclide/matrix. Three ranges have been established for judging a laboratories performance. These
ranges are "acceptable" "acceptable with warning”, and "not acceptable”. The criteria for
acceptable performance has been chosen to be between the 15 and the 85" percentile of the
cumulative normalized distribution. This can be viewed as the middle 70% of all measurements
reported to EML. The acceptable interval is an analog to the one sigma interval of a normal
distribution. The "acceptable withwarning"‘ criterium, is between the 5* and the 15" percentile on
the low end. On the high end, it is between the 85" and 95% percentile. The "not acceptable” criteria
is established at less than the 5™ percentile or greatér than the 95th percentile.

Acceptable performance ranges for each matrix and the WIPP Radiochemistry Laboratory analysis
are not available from DOE-EML at this time. However, as shown in Table 2, the WIPP analytical
results are well within the acceptance criteria listed in ANSI N13.30.

84
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As in the DOE-EML QAP the WIPP RL used evaluation criteria from ANSI N13.30, "Performance
Criteria for Radiobioassay" to evaluate its performance. The Br values are well within the limits of
the reference criteria with the exception of the gross alpha/beta in water. This was the RL’s first
attempt at performing the analysis for gross alpha/beta in water. After the results were obtained
from the EPA an extensive review of the analysis methods was performed and the root cause of the
RL’s poor performance were identified. Measures are being implemented to prevent a reoccurrence
of the problem. '

Table 8-1. WIPP Analyrical Results for DOE-EML QAP, 1" Round CY-95

Evaivaton Using EML Criteria

Matnx Nuctide | EML Known Value { WIPP Reponed WIPP Performance Acceptable wirp
Value ' Performance Performance

{Acceptable
. yes/nol

Air Filter *Ma 4.71 Bo/filer 3.88 Baqffiker 0.82 0.74 10 1.36 yes

Air Filter "Ca 12.70 Bo/filter 10.11 Bo/filier -0.80 0.64 to0 1.45 yes - ]'

Air Filter “Ca 3.76 Bq/filter 3.22 Bg/iler -0.86 - -0.7) t0 1.29- -~ CEeyes

AirFier | wsb | 9742 Bqsfiler 8.72 Ba/filier 0.93 0.50 10 1.50 yes

-Air Filter MCs 5.75 Bq/filter 3.78 Bqffiler .01 0.6510 1.22 yes

Air Filter WICs 5.28 Ba/filter 4.39 Ba/filter 0.83 .69 w0 §.32 yes “

Air Fiiter

91.20 Bqg/filter

67.49 Bq/filter

0.59tw 1,36

. 43.50 Bg/liter

46.7 Bq/liter

0.81 10 1.25

196.0 Bgftiter

212.0 Ba/liter

0791t 1.18

§3.5 Baq/liter

93.6 Bo/liter

0,74 10 1,29

76.8 Bofliter .

84.9 Bg/liter

Notes: 1. WIPP Performance = _WIPF Reponed Value

EML Known Value

0.821w01.29
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Table 8-2. WIPP Anaivucal Resuits for DOE-EML QAP 2™ Round CY 1995

Evaluaton Using Drafi ANSI 13,30 Critera

Nuciide

Ajr Filter

Repored Result

5.27 Bq/filter

Known Value

5.34 Bo/filter

Air Filter

14.91 Bq/filter

14.70 Bo/filter

Air Filter

34.72 Bo/filter

32.60 Bo/fiker

Air Filer

11.42 Bg/filter

11.40 Bq/filier

Air Filter

17.30 Bq/filter

17.90 Bo/filter

Air Filter -

6.74 Bo/filter

7.25 Bg/filer

Air Filter

52.66 Bo/filter

£2.10 Bo/filter

Water

55,58 Bg/liter

44 .90 Bag/liter

‘Water

233.77 Bgfliter

196.00 Bq/liter

Wa

Table 8-3. WIPP Analyucal Results for EPA PESP, 1" Quarner CY-95

Analysis Performed

__ | ovopeiier “

Reponed Remlt

Relanive Bias (BD)

Table 8-4. WIPP Analvncal Resuits for EPA PESP. 2™ Quarter CY-93

Analysis

Performed

Repornied Result

Known Value

Relanve Bias (Br)
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Tabie 8-5. WIPP Anaivacal Results for EPA PESP, 2™ Quarter CY-95

Matrix

Analysis
Performed

Reponed Resuit

40.19 pCi/liter

_ Known Value

40.00 pCi/liter

Relative Bias (Bp) |

80.62 pCifliter

76.00 pCi/lier

47.23 pCifliter

50.00 pCiliter

37.59 pCiflier

35.00 pCifliter

75.22 pCiftiter

79.00 pCilliter

3049.85 pCifliter

4872.00 pCi/liter

" Tahie 8-6. WIPP Anaytical Results for EPA PESP. 4* Quarer CY-95

Matrix

Air Filter

Analysis
Performed

gross alpha

Reporied Result

26.11 pCifilter

Known Value

25.00 pCifliter

Reiative Bias {Br)

Air Filer

Gross beta

93.59 pCifilier -

86.00 pCiliter

Air Filter

I!TCS

25.00 pCi/filter

25.00 pCiliter

Waier

ljll

155.90 pCiftiter

148.00 pCiliter

Water

Gross alpha.

8.53 pCifliter

51,20 pCiiter

Water

gross ben

19.15 pCi/liter

24.80 pCifliter
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8.4 Analytical Laboratory Quality Assurance and Quality Control

During CY 1995 the WIPP extended contracts to the following analytical laboratories: {_D
Ross Analytical Services Inc. in Strongsville, Ohio; Accu-Labs in Golden, Colorado; and Datachem
Laboratories in Salt Lake City, Utah. The contract laboratories are required to follow established
QA/QC procedures as specified in the contract statement of work. Successful bidders performing

environmental analyses are required to be on the Qualified Suppliers List and must undergo program
reviews and assessments.

Laboratory QA/QC includes the following:

Revxewmg and approving of the laboratory QA plan

Qualifying and training staff

Specifying acceptable tolerances in data quality

Performing internal laboratory QC

Analyzing blind samples

Calibrating and maintaining analytical equipment

Reporting on the performance of measurement sysiems and data quality
Reporting the performance of demonstration programs

® & & o ¢ 0 0 0

8.5 Data Handling L J

Field data are collected and recorded in data books, organized by sample location and sampling
round. Separate data books are prepared for sampling, field notes, and contract laboratory data. If
samples are sent to more than one laboratory for analysis, then each lab has its own data book.
Samples are collected and sent to the laboratory for analysis, accompanied by QC samples.
Analytical results are verified through specifying method blanks, duplicates, spikes, and trip blanks.
The Principle Investigator reviews the QC data against specified limits to determine whether the data
set is suitable for inclusion in the report. The data are reported in the ASER.

8.6 Records Management

Documents and records generated under the CAO QA program are specified, prepared, reviewed,
approved, controlled, and maintained in accordance with the Carisbad Area Office Quality Assurance
Program Descriprion (QAPD) (CAOQ 94-1012). The QAPD provides a single reference for all WIPP
project participarits in meeting records management requirements as specified in DOE orders and

O
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regulations. Further records management requirements and procedures are provided in the Carisbad
Area Office Information Management Plan (CAQ-94-1001).

All original records are maintained in fire resistant file cabinets until they are transmitted to the
CAO Cemntral Records Facility for permanent filing. Al records, including raw data. calcuiations.
computer programs, or other data manipulation media are subject to review and verification under
the WIPP QAP and the ECAP. The Environmental Monitoring Section is responsible for validating
these records before transmitting them to the CAO Central Records Facility in accordance with an
approved Records Inventory Disposition Schedule. |

Records (i.e., reports of analyses and sample receipt forms transmitted by contract analytical
laboratories) are dated upon receipt and a copy made for QC review. Specific record and data
management procedures including those referencing data manipulations are implemented according
to the approved quality assurance project plan or work plan.

The WIPP complies with the National Emission Standards for Hazardous Air Pollutants
record-keeping requirements .issued under 40 CFR 61, Subpant H, which addresses atmospheric
radionuclide emissions. Unless regulations are amended in the future, records developed pursuant to
these criteria (i.e., Medical, Health and Safery Records) will be maintained at least 30 years as

| specified in DOE Order 1324.2A, Records Disposition (DOE, 1992), Chapter V, Attachment 1,

Schedule 25.

Consistent record keeping for all aspects of the Environmental Monitoring Programs is a part of QA
requirements. The EMP lists the required records, reports, and laws, regulations, or DOE Orders
that contzin the requirements.
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTING
LOCATION Bg/m*’ ERROR
AC-CBD 1.1 Americium-241 3.59E-05 1.OTE-0S
Air Sampling -
| 1;3;:':;’ Berylliam-7 2.70E-04 1.50E-04
Cesium-137 .5 .BOE-06 1.00E-03
Cobali-60 ~3.90E-06 8.50E-06
Lead-210 9.10E-04 2.10E-04
Plutonium-238 -7.05E-07 4.15E-06
Plutonium-241 1.1SE-03 2.44E-04
Plutonium-239/240 7.04E-07 2.39E-06
( ) Polonium-210 4.11E04 1.2LE-0S
} Potassium-40 3.50E-04 1.20E-04
Radium-228 2.90E-05 3.40E-05
Radium-226 8.00E-04 2.70E-04 J
A
Swontum-90 -1.40E-05 1. 10E-0S u
Thoriym-228 6.37E-06 6.62E-06 ||
Thorium-230 2.52E05 8.81E-06 u
Thorium-232 $.7SE06 4.45E-06
Uranium-233/234 1.62E-D5 7.63E-06
Uranium-23§ 9 88E-06 5.53E-06 "
Uranium-235/236 3.70E07 3.81E06

i
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1

RESULT/UNIT

COUNTING
ERROR

SAMPLE ANALYSIS BY PARAMETER
LOCATION - Bg/m~’
AC-CBD 2.1 Ameficium-241 4 43E-05 1.20E-05 n
Air Sampling
2™ Quarter
Carlsbad Beryllil.!m-':’ 8.40E-04 2.10E-04 1’
I Cesium-137 3.30ED6 1.10E-05 jl
| Cobalt-60 ' 5.60E-06 9.30E06
Lead-210 1.50E-04 1.70E-04
Plutonium-238 2.35E-06 4.615-66
Pluionivm-241 2.13E03 2.45;-04
J Plutonium-239/240 | 7.82E07 2.66E-06
Polonium-210 7.03E-05 5.78E-06
Powssium-40 _ 2.80E-4 1.10E-04
th'iiu‘m-ZZB 5.00E-05 3.70E-05
Radium-226 8.40E-04 2.90E-04
Stroatium-90 6.10E-06 1.40E-05
Thorium-228 8.29E-06 7.44E-06
Thorium-230 1.91E-05 9.08E-06 |
Thorium-232 1.66E-06 3.26E-06 . J
Uranivm-2331234 1.63E05 7.34E-06 | i
Uranium-238 $.31E05 5.73E06 |
Uranium-235/235

4.03E-06 5.24E-06 Il

—
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTING
LOCATION Bqim*’ ERROR
AC-CBD 3.1 Amencum-24! 3.20E-06 1.34E-06
Air Sampling .
3™ Quaner )
Carlsbad Beryitium-7 . 6.90E-04 1.80E-04
ll
Cesium-137 2.50E-07 8.70E-06 Jl
Cobalt-60 . 1.90EG6 7.30E-06 JI
Lead-210 , 9.70E-04 2.10E-04 ]'
Plutonium-239/240 3.24E07 4.50E-07 "
Plutonium-241 7.17E-D4 8.22E-05
Plutonium-238 3.25E-07 1.19E06
Polonium-210 3.12E-04 8.01E-06 "
Potassium-40 3.20E-05 1.70E-04 11
Radium-226 1.10E-04 1.70E-04 u
Radium-228 7.90E-05 3.20E05 ||
Strontim-90 2.40E-06 1.10E-0S jl
Thorium-230 7.32E06 1.93E-06
Thorium-228 3.21E-06 1.48E-06
Thorium-232 3.97E-06 1 .44E-56
Uraniuem-238 9.03E-06 2.19E06
Uranium-233/234 - 7.67E-06 2,09E-06
Uranium-235/236 9.98E-07 1 13E06
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L

SAMPLE ANALYSIS BY PARAMETER ‘ RESULT/UNIT =_COUN'I'ING -l
LOCATION ‘Bg/m™* ERROR
AC-CBD 4.1 Americium-241] 2.56E-06 1.15E06 "
Air Sampling

4% Quarter '
Carlsbad Beryllium-7 2.90E-03 4.30E-04 JI
Cesiom-137 | 4.20E-06 8.50E-06 "
Cobait-60 ‘ _ -1.40E-06 7.40E-06 jl

Lead-210 - 1.70E-03 2.70E-D4
Pluonium-238 - 0.00E +00 5.15E-07 ll
Plutonium-241 -5.73E-04 6.79E-05 "
ﬂ Pluionium-239/240 5.25E-07 6.30E-07 Jl

Polonium-2190 2.92E-4 6.49E-06

Pomssium-30 1.60E-04 1.70E-04

Radium-226 1.70E-03 1.70E-04

Radium-228 2.00E-05 3.00E-05

Strentum-90 1.10E-08 1.10E-05

Thorium-228 2.10E-06 ~ LUE06

Thorium-230 6.15E-06 1.85E06

Thorium-232 (.55E-06 9.07E07

Uranium-233/234 4.96E-06 1.80E-06

Uranium-235/236 1.66E-07 5.63E-07

Uranium-238 1.55E-06 1.32E-06
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SAMPLE ANALYSIS BY PARAMETER - RESULT/UNIT _czm'rmc}
LOCATION Bg/m™’ ERROR
AC-SMR 1.1 Americium-241 3.95E-05 1.12E-08
Air Sampling
o e Beryllium.7 4.00E-04 1.600ED4 |
Cesium-137 4.90E-06 8.10E-06
Cobait-60 . . 1.80E-07 6.60E-06
Lead-210 .20E-04 2.20E-04
Plutonium-238 6.32E-06 6.86E-06 "
Plutonivm-241 1,35E-03 2.7:5-04 "
Plutonjum-239/240 3.61E-06 5.00E-06 Jl
(—\} o Polonium-210 : 4.09E-04 L.17E-0S
— Potassium-40 7.30E-05 1.80E-04
ri o . . Radium-228 - 5.830E-05 3.00E-08 JI
Radium-226 3 60E-04 1.50E-04 ]I
Suontum-90 1.40E-06 1.10E-05 II
Thorium-228 1.14E-05 9.75E05 u
Thorium-230 1.78E-05 8.42E-06
Thorum-232 748806 "6.35E06
Uranium-233/234 1.34E-05 6.89E-06 “
Uranium-238 4.23E-06 5.17E-06 II
Uranium-235/236 8.69E-07 2.95E-06

Al-S



———— —
1995 WIPP Site Environmental Report
e ————— e m—
—1
SAMPLE ANALYSIS BY PARAMETER RESULT/UNTT COUNTING
LOCATION Bg/m"? ERROR
AC-SMR 2.1 Americium-241 4.04E-05 1.13E-05
Air Sampling
2™ Quaner .
Stmith Ranch Bezyﬂn_un-? 8.70E-04 2.10E-04
Cestumn-137 3.10E-06 8.30E-06
Cobait-60 -4.60E-06 7.30E-06
!
Lead-210 1.90E-04 1.50E-04 II
Plutcnium-238 -8.45E07 4.38E06 u
Plutonium-241 2.62E-03 2.87E-04 u
Plutonium-239/240 8.44E-07 3.70E-06 Il
Polonium-210 9.54E-05 5.37E-06 JI
Potassium-40 1.00E-04 1.60E-04 JI
Radium-228 7.50E-05 6.00E-05 JI
Radium-226 7.00E-05 1.80E-04 ll
Strottium-%) 1.90E-06 1.20E-05 J'
Thorum-228 1,28E-05 1.02E-05 n
Thonum-230 1.23E408 1.04E-05 l
Thorm-232 1.90E-05 8.74E-06 l
Uranium-233/234 2.35E-05 8.48E-06 J
Uranium-238 1.78E-05 7.16E-06
Uranium-235/236 7.03E-06 4.87E-06

e e D ——
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTING
LOCATION- Bg/m™ ERROR
AC-SMR 1.1 Americium-241 9.29E-06 2. 17E06
Air Sampling

3™ Quaner ’
Smith Ranch Beryllium-7 7.9E-04 1.70E-04
Cesium-137 2.50E06 7.60E06 I
Cobalt-60 4 .80E-06 6.70E06 H
Lead-210 9.90E-04 1.90E-04 rf
Plutonium-239/240 .53E05 2.88E-06
Phutonium-24] «6.26E-04 6.76E-05
Plutonium-238 $.36E07 8.62E-07 h
Polonium-210 1.98E-04 6.81E-06 Jl
Potassium-40 1.60E-04 1.30E-04 ]I
Radium226 - -~ — - |- 1.90E-D4 1.60E-04 n
Radium-228 5.60E-05 4.00E-05 Jl
Strontum-90 -3.50E-06 §.90E-06 Jl
' Thorium-230 2.13E04 9.77E-06 Jl
Thorium-228 4.85E.06 1.J8E-06 J
Thorium-232 4.18E-06 L4E06 |
Uranium-238 3.08E.04 1.24E-05
Uranium-233/234 5.24E05 5.27E-06
Uranivm-235/236 7.89E06 2.30E-06
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTING ]
LOCATION Bg/m™ ERROR
AC-SMR 4.1 Americiym-241 1.33E-06 1.13E-06
Air Sampling il
4" Quarier
Smith Ranch Beryllium-7 2.40E-03 4.00E-04 "
Cesium-137 -7.10E-07 7.80E-06
Cobalt-60 -8.50E-07 5.90E-06
Lead-210 1.60E-03 2.60E-04 u
Plutonium-238 <4.17E07 7.21ED7 "
Plutonium-241 4.53E-04 7.30E-05
Plutonium-239/240 8.33E-07 8.61E07
Polonium-210 2.18E-04 6.60E-06 "
Pomssium-40 2.10E-04 | .60E-04 Il
Radium-226 1.10E-04 1.70E-04
Radium-228 1.70E-05 4.70E-05 i
Strontium-90 6.50E-06 9.20E-06 | I
Thorium-228 2.80E-06 i.21E-06
Thorium-230 1.O2E-05 2.25E06
Thorium-232 2.03E-06 1.08E-06 “
Uranium-233/234 1.77E-06 1.36E-06 “
Uranium-235/236 0.00E +00 6.12E-07 ]‘
Uranjum-238 31.29E-06 1.49E-06 |l
Al-8
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COQUNTING
LOCATION Bg/m*™? ERROR i
AC.WFF 1.1 Americium-241 3.76E-05 9.84E06
Air Sampling
i* Quaner .
Cesium-{37 -1.10EDS 9.40E-06 ‘"
] Caobalt-60 5.20E-06 B.O1E-06 - "
Lead-210 9.50E-04 2.20E-04 ]
Plunium-238 2.13E-06 3 LIEDS
Plntonium-z_ttl 1.25E-03 2.35E-04
Plutonium-239/240 1.42E-06 1.97E-06
Polonum-210 3.86E-04 1.08E-0%
Pomassium-40 2.30E-05 1.70E-04
Radiom-228 3.60E-05 3.30E-05 “
Radium-226 7.70E-04 2.60E-04
Strondum-90 1.60E.05 1.40E-05
I Thorium-228 1.26E-05 6.55E-06 “
Thotum-230 2.35E05 S.05ED6
Thorum-232 4. 27TE-06 3.90E-06
I Uranium-233/234 2.83E-05 1.21E05 ‘“
’ Uranium-238 -1.57TE-D6 6.90E-06
|
Uranjum-235/236 0.00E+00 6.59E-06
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTING
LOCATION E_!q!m“’ ERROR
AC-WFF 1.2 Amencium-241 5.64E-05 1. 43E-05

1" Quarter
Air Sampting .
WIPP Far Field Beryllium-7 5.40E-Q4 2.30E04
Cesium- 137 -3.40E-08 1.10E-08
Cobali-60 1.50E-05 9.30E-06
LEad-210 - 9.90E-04 2. 60E-D4
Plutonum-238 -1.79E-06 4.31ED6
Plutonium-241 1.85E03 3.01E-D4
Plutonium-239/240 1.79E-06 3.51E-06
Polonium-210 3.54E-04 1.28E-05 J
Pomssium-40 6.40E-03 2.40E-04
Radium-228 7.20E05 3.80E-05
Radium-226 5.30E-04 2.00E-(4
il
Suondium-90 -4 40E-Q3 1.60E-05
Thorium-228 5.11E-06 9.17E-06
Thorium-230 2.68E-05 1.O7E-05
Thorum-232 3.68E-06 4.42E-06
Uranium-233/234 1.18E-05 9.63E-06
Uranium-238 6.75E-06 6.19E-06 I
Uranjura-235/236 -2.08E-06 5.77E06 l|
Al-10
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTING
LOCATION Bg/im"* ERROR )
AC-WFF 1.1 Amencium-241 3.51E-05 1.09E-0S

2™ Quarter
Air Sampling "
WIPP Far Ficld Beryilium-7 5.90E-4 2.00E-04
Cesium-137 £.50E-06 1.10E-05
|
Cobah-60 4. 90E-06 1.10E-05
Lead-210 3.60E-04 2.00E-04
Pluronium-238 -2.90E06 . 3.01E-06
Plutonium-241 2.79E03 2.54E-04
Plutonium-239/246 - TIATEDS T T 3.75E06
Polonium-210 1 I3EO4 6. 4M4ED6
Potassium-40 4.60E-04 1.40E-04
Radium-228 7.50E-05 5.30E05
Radium-226 9.00E-04 3.10E-04
Strontivm-90 1.40E-05 1.20E-05
Thonum-228 9.42E-06 7.22E-06
Thorium-230 5.75E-05 1.25E-08
Thormum-232 6.38E-06 5.01E-06
Uranium-233/234 3.33E-05 1.20E-05
Upninm-238 LS1E-0S - 8.39E06
Uranium-235/236 7.85E-06 6.08E-06

.
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|| SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTING
J LOCATION Bg/m™ ERROR
AC-WFF 2.2 Americium-241 1.22E-04 4.20E-08
Air Sampling
2™ Quarter .
WIPP Far Field BeryllnfmJ _ -3.40E-03 . 3.90E-(4
| : Cesium-137 8.80E-05 5.50E-05
: Cobalt-60 1.10E-05 3.10E-08
_ Lead-210 3.20E-03 5.40E-04
Plutonium-238 0.00E+00 1.76E-05
_ Plutoniym-241 11E02 1.07E-03
| " Plutoaium-239/240 6.35E-06 1.52E-05
Polonium-210 2.48E-05 6.26E-06
' |  Poussium-40 1.20E-05 7.30E-04
: Radium-228 3.60E-04 1.30E-04
. : ' Radium-226 1.80E-03 §.80E-04
' : _ Strontium-90 -1.30E-05 4.00E-05
- Thorium-228 1.48E-05 2.86E-05
Therium-230 1.94E-04 5.13E-08
Thorium-232 2.04E-05 1.89E0S
Uranum-233/234 1.12E-M 4.0}E-D5
Uranium-238 9 48E-05 3.78E05
Utanium-235/236 1.77E-05 2.08E-05
Al-12
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTING
LOCATION Ba/m ERROR
AC-WFF 3.1 Americium-241 2.06E-06 1.24E-06
Air Sampling .

3® Quarnter )

WIPP Far Field Beryllium-7 r 8.10E-04 {.90E-04 |
Cesium-137 -2.00E-06 7. 70E-06 Fl
Cobalt60 . -5.00E-07 6.70E-06 K,
Lead-210 ' 3.40E-03 8.00E-04 U

Plutonium-239/240 -1.39E-07 8.16E-07

Plutonrum-241 -5.99E-04 6.93.E-05

Plutonium-238 \ ‘ 0.00E +00 | 6.67E07

Polonium-210 2.30E-04 8.00E-06

) Pomssum<40 $70EDS . | 1.30E-04

- - Radium-226 e 1.30E-03 3.70E-04
Radium-228 2.80E-05 2.80E-08 J
Soontium-90 -4 40E-06 9.90E-06 Jl
Thorium-230 8.49E-06 2.33E-06 :"
l Thorium-228 3.81E-06 1.62E06 ‘I
Thorium-232 5.1BE-06 1.63E-D6 Il
Uranjum-238 3.57E-05 4.21E-06 Jl
Uranium-233/234 2.19E-05 3.36E-06 Jl
Unnum-235/236 1.25E-06 9.72E-07 J]
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PARAMETER

SAMPLE ANALYSIS BY RESULT/UNIT COUNTING
LOCATION Bg/m*? ERROR
AC-WFF 4.1 Amencium-241 1.48E-07 1.20E-06
Air Sampting

4* Quaner .
WIPP Far Field Beryllium-7 2.40E-03 3.80E-04 d
Cesium-137 -1.60E-06 9.10E-06 “
Cobalt-60 -2.90E-06 7.70E-06 ’l
Lead-210 1.40E-03 2.50E-G4 “
_ Plutonium-238 -1.45E-07 6.35E.07 "
Plutonium-241 -3.31ED4 7.86E-05 "
Plucanium-239/240 7.23E-07 3.51E-07 II
Polonium-210 1.40E-04 7.71E-06 ||
|| Potassium-40 1.80E-04 1.50E-04
. Radium-226 7.10E-04 2.30E-04
Radium-228 3.40E-06 3.30E-05
Sirontium-90 2.60E-D6 1.20E05
Thorium-228 3.07E-06 1.59E-06
Thorium-230 6.38E-06 2.09E-06
Thorium-232 3.49E-06 1.36E-06
A Uranium-133/234 6.20E-06 2.10E-06 ll
Uranium-235/236 1.24E-06 1.04E-06
Uranium-238 2.58E-06 1.43E-06
Al-14
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il

SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTING
’J LOCATION _ Bg/m*’ ERROR
AC-MLR 4.1 Amencium-241 [.80E-06 1.23E-06
Air Sampling
4® Quaner .
Mills Ranch Bcr}‘l[{um-T 2.50E-03 4.10E-04
Cesium-137 1.40E-06 6.90E-06
Cobalt-60 4,70E-07 6.40E-06
Lead-210 1.50E-03 2.30E-04
Plutonium-238 6.64E07 8.63E07
Plutonium-241 <7.85E-03 6.883-04
Plutonium-239/240 6.64E-07 1.96E-06
Polonium 210 32BE-04 1.76E-06 ‘n
~ Pomssium0 | 8.40E-05 1.10E-04 I
Mim-ZZG . 3.60E-05 1.50E-04 ||
Radium-22§ 2.50E-05 2.70E-05
Strondum-90 1.20E-05 9.20E-06
Thorium-228 4.08E-06 1.35E-06 ||
Thorium-230 1.14E-05 2.30E-06
Thorium-232 2,94E-06 1.25E-06
Uranium-233/234 5.14E-06 {.76E-06 ]|
Uranium-235/236 -4.53E-07 6.62E-07 n
Uranium-238 5.76E-06 1.75E-06 J

Al-32
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTING ]
LOCATION Bq/m* ERROR
AC-MLR 3.1 Americium-241 1.05E-06 7.31E07
Air Sampling
e Beryllium-7 9.60E-04 2.10E-04

Cesium-137 -2.80E-06 8.60E-06
Cobait-60 .2.80E-06 7.80E-06
Lead-210 9.50E-04 2.3105-04
Plutonium-239/240 1.40E-07 7.28507
Plutonium-241 8.75E-04 7.09E-0S
Plutonium-238 0.00E +00 6.74E-07
Polonium 210 3.72E04 9.40E-D6
Potassium-40 4.00E-05 1.50E-04
Radium-226 8.20E-08 1.60E-04
Radium-228 6.30E-08 3.20E05
Strontinm-90 7.80E-06 9.70E-06 “
Thorium-230 7.67E-05 7.08E-06
Thorium-228 6.47E.06 2.50E-06
Thorium-232 7.70E-06 2.27E06
Unnium-238 4.93E06 1.71E-06
Uranium-233/234 6.52E-06 1.97E06
Uranivm-238/236 $.22E-07 9.67E07

Al-31
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTING
LOCATION Bq/m™* ERROR
AC-MLR 2.2 Amencum-241 2.88E-08 8.49E-06 "
Air Sampling
e Beryllium-7 3.20E-04 1.90E 04 JI

Cesium-137 2.80E-06 9.70E-06 "
Cobalt-60 -3.10E-06 8.20E-06 Wl
Lead-210 - 1.00E-04 1.90E-D4 "
Plutonium-238 -1.31E-06 2.57E-06 I
Plutonium-241 1.51E-03 2.21E-04
Plutonium-239/240 6.54E-07 1.28E-06
Polonium-210 4.86E-05 757606 |
(J Polonium-210 1.54E-02 9.15E-03 |
Potassium-40 2.30E-04 9.80E-05 n
Radium-226 7.20E-04 2.50E-04
Radium-228 5.60E-05 3.90E-05
Strontum-90 -2.60E-06 1.10E-05
Thorium-230 2.47E-0S 1.01E-0S d
Thorium-228 1.07E-05 7,89E-06 “ '
Thorium-232 6.17E06 5.73E-06 u
Uranium-233/234 1.36E05 7.82E-06 I
Uranium-238 1.13E-05 7.10E-06
| Uranium-235/236 9.32E07 4.08E-06

Al-30
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT c::rmc
LOCATION Bym™ ERROR
AC-MLR 2.1 Americium-241 3.69E-08 1.09E-05 J
Air Sampling
:{:!?::::L Beryllium-7 4.40E-4 1.50E-04

Cesium-137 1.10E-05 7.30E06 H
Cobalt-60 5.30E-07 7.00E-06
Lead-210 9.00E05 1.S0E04
' Pluonium-238 6.64E:07 3.44E-06
Plutonium-241 1.01E-03 2.19E-04
Plutonium-239/240 | LIEDS 2.60E-06
Polonium-210 4.23E05 3.86E-06
I
Potassium-40 2.40E-05 1.40E-04
Radium-228 3.10E-05 2.80E-05
Radium-226 3.60E-05 1.90E-04 "
Strontium-90 4.10E05 1.40E-05 “
Thorum-228 3.99E-06 5.19E-06
Thorium-230 2.74E-08 9.80E06
Thorium-232 2.88E-06 3.46E-06 11
Unanium-233/234 1.89E-03 8.76E-06 JI
Uranium-238 8.50E-06 5.58E-06
Uranium-235/236 1.61E-06 1.23E-06

Al-29
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTING
LOCATION Bg/m™ ERROR
AC-MLR 1.1 Americium-241 3.57E-05 i.01E-05
Air Sampling ]

1* Quarter .
Mills Ranch B:ryfhum-? 5.40E-04 2. 10E-(4
Cesium-137 3.80E07 1.10E-05
Cobalt-60 -8.00E-06 1.10E-05
Lead-210 - 1.00E-03 2.20_5-06.
Plutonium-238 -7.63E407 2.595’-06
Plulom'ﬁm-lﬂ 1.13E-03 2.4‘85-04 ‘"
" Plutonium-239/240 7.62E07 4 48E-06 "
] Polonium-210 3.47E-04  1.48E-05 J
Potassium-40 J.80E-04 1.30E-04
li:idium-llﬂ 6.10E-05 1.50E-05
Radium-226 8.20E-04 2.80E-04
Strontium-90 -4.40E-06 1.10E-05
Thorium-228 7.16E-06 7.15E-06 ||
Thorium-230 2.88EDS 9.35E-06 ‘I
Thoerium-232 3.59E-06 3.155-06A tll
Uranium-233/234 8.50E-05 2.04E05 II
Uranium-238 1.06E-05 B_36E-06 “
Uranium-235/236 5.84E-06 5.72E-06 Jl

Al-28
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTING
LOCATION . Bg/m** ERROR
AC-WSS 4.1 Americium-24} 1.40E-07 7.28E07
Air Sampting

4* Quarner ]

WIPP South Beryllium-? 2.60E-03 4.40E-04 |
Cesium-137 4.40E-06 7.90E-06 h
Cobalt-60 1 .80E-06 6.4DE-06 J
Lead-210 1.40E-03 2.40E-04 n

Phutonium-238 3.70E-07 S 40E-07

Plunium-24) £.95E.03 6.30E-D4

Phutonium-239/240 3.69E-07 6.39E07

Pologium 210 1.95E-04 7.27E06

Potassivm-<40 1.30E-04 1.80E-04

Radium-226 8.50E-05 1.70E-04

Radium-228 5.20E-05 3.00E-05

Strontum-90 -5.80E-07 7.70E-06

Thorum-228 2.90E-06 1.23E-06

Thorium-230 6.24E-06 1.T1E-06

Thorum-232 2.14E-06 1.10E-06
Unnium-233/234 2.08E-05 3.22E-06 Jl
Uranium-235/236 1.66E-06 1.07E-06 ]
Uranium-238 2.78E05 3.67E-06 u

Al-27
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" —
SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTING
LOCATION Bq/m*} ERROR I
AC-WSS 3.2 Americium-241 I RRE-06 1.24E-06
Air Sampﬁng .
\3:1:12“;::.; Beryllium-7 9.30E-05  8.80E-05
Cesium-137 2.90E-06 7.70E-06
Cobait-60 1.70E-06 6.70E-06
Lead-210 3.10E-03 8.50E-04 k
!
Plutonium-239/240 1.07E-06 8.99E07 u
Plutonum-241 -8.18E-04 7.96E05 u
Plutonium-238 4.59E-07 5.19E07 u
Polonium 210 2.78E-04 9.90E-06 u
Potassium-40 -5.70E-05 5.60E05 u
!I Radium-226 6.10E-05 7.40E04 "
. Radium-228 -2.40E-05 2.80E-05
Strontium-90 2.70E-06 8.90E-06
Thorium-230 1.06E-05 2.29E-06
Thorium-128 $.02E-06 1.73E-06
Thorium-232 4.80E-06 1.58E-06 1‘
Uranium-238 5.99E-06 1.77E-06 J
Uranium-233/234 1.61E-06 2.13E-06 “
“ Uranium-235/236 1.36E-07 9.32E07 “

Al-26
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNTY COUNTING
LOCATION Bq/m* ERROR
AC-WSS 3.1 Americium-24} 1.83E-06 1.46E-06
Air Sampling
3™ Quarer .
- WIPP South Beryllium-7 8.20E-04 1.90E-04 Jl
f | Cesium-137 4 30E-06 2.10E-06 I|
Cobalt-60 9.10E-06 7.30E-06 - II
Lead-210 8.70E-04 1.80E-04 JI
Plytonum-239/240 6.59E-07 6.46E-07 "
Ptumm‘um-z-;_l 9.01E-04 s.soﬁ-os “
It Plutonium-238 1.65E-G7 $.60E-07 Wl
h1 Polonium 210 2.80E-04 1.01E-05
Potassium-40 2. 40E-4 1.60E-04
Radivm-226 7.00E-04 2.40E-04
- Fadium-228 4.SDE-0$ 2.995-05
. Sontium-90 -5.70E-06 " 1.20E08
Thorium-230 1.07E-05 1.54E-06
Thorium-218 5.34E-06 1.88E-06 -
Thorium-232 4. 40E-06 1.69E-06
Uranium-238 8.28E-06 1.28E-08
Urapium.233/234 6.44E-D6 2.07E-06
Uranium-235/236 0.00E +00 8.76E-07

Al-25
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNT[NG‘T
LOCATION Bq/m"* ERROR
AC-WSS 2.1 Americium-241 3.33E-05 1.01E-D3
Air Sampling
;:P(g“;::;l Beryliium-7 2.00E-04  1.60E-04 H

Cesium-137 -2.60E06 8.70E-06
Cobait-60 1.20E-05 8.30E-06
Lead-210 6.80E-05 210804 |

Plutonium-238 0.00E+00 3.ATE-06 "
Plutonium-241 7.28E-4 2.33E-04 “
Plutonium-239/240 3.51E-06 3.07E-06
Polonium-210 4.34E-05 4.72E-06
<_/) Potassium-40 1.00E-03 2.20E-04
Radium-228 7.60E-05 6.10E-05 I
Radinm-226 3.50E-04 1.50E-04 ]’
-Strontium-90 -6.80E-06 1.20E-03 "
Thorium-128 5.77E-06 5.36E-06
Thorium-230 3.36E-05 1.04E-05
Thorium-232 5.95E-06 4.61E-D6 Il
Uranium-233/234 1.87E05 1.32E-05 “
Uranium-238 7.89E-06 7.23E-06 “
Uranium-235/236 1.22E-06 5.33E06 u

Al-24
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1

SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTING
LOCATION Bg/m™* ERROR
AC-WSS 1.1 Americium-241 4 96E-03 | ATE0S
Air Sampling

1" Quanter -
WIPP South Berylium-7 3.20E-04 1.60E-04
Cesium-137 -6.90E-06 3.10E-06
Cobalt-60 -5.50E-06 7.60E-D6 -
Lead-210 8.00E-04 2.00E04
Plutoniom-238 1.49E-086 2.NEDH “
Plumnium-2_4l 1 .84E-03 2.56E.04
Plutonium-239/240 0.00E+00 5 06E-06
- Pelonium-210 - 4,03E-04 1.39E-08
J
Poussium-40 1.40E-04 1.60E-04
Radium-228 4_30E-DS 3.10E-05
Radium-226 5.40E-08 1.T0E-04
Stronchup-90 -4 30E-06 1.3J0E05 u
Thorium-228 1.45E-05 8.67E-06 ﬂ
Thorium-230 3.28E-05 1.4E0S n
Thorium-232 4.37E-06 - 4.04E-06
Uninium-233/234 2.07E-05 9.36E-06
Uranium-238 7.85ED6 6.10E-06
Uranium-235/236 2.64E-06 3.B6E-06

Al-23
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SAM 1. ANALYSIS BY PARAMETER RESULT/UNIT COUNTING
LOCA N By/m** ERROR
AC-WEE - Amenicium-241 9.30E-07 1. 13E-06 J
Air Sample
4% Quarter .

WIPP East Beryllk'.um-'! 2. 40E-Q3 }.80E-04 Il

Cesium-137 -2.60E-06 8.10E-06 "

Cabalt-60 -3.90E-06 7.50E-06 "

Lead-210 1.50E-03 160E08 |

Plutonium-238 -2.63E07 5.15E-07 r'

Plutoniom-241 ~4.20E-03 6.84E-04 l

.

Plutonium-239/240 5.35E-07 6.31E07 J
Polonium 210 3.56E-04 7.22E-06
} Ponssiunl-fiq ‘ 1.50E-04 1.60E-04
Radium-126 9.50E-03 1.70E-04

Radium-228 4.80E-05 3.10E-05 n

Strontum-9¢ -4 40E-07 9.20E-06 ‘“

Thorium-228 2.87E06 1.28E-06 “

Thorium-230 4.91E-06 1.56E-06 u
Thorium-232 2.90E-06 1.18E-06
Uranium-233/234 3.81E-06 1.58E-06
Uraninm-235/236 -1 STE-0T 1.11E-06
Uranium-238 3.58E-06 1.54E-06

Al-22
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SAMPLE ANALYSIS BY PARA SE;—ER mmfmmm= COUNTING
LOCATION Bg/m™* ERROR
AC-WEE 4.1 Americium-241. 5.39E-07 9 87E07
Air Sampie
:\:IPQ;aEI:i Benliium-'l e 2,60E-03 4.40E-04

Cestum-137 7.60E-06 $.00E-06
Cobali-60 1.10E-06 6.30E-06 i
Lead-210 1.70E-03 2.70E-04
Plutonmm-238 3.89E-07 67380
Plutonium-241 -3,15E-04 6.61E-05 !
Plutonium-239/240 5.19E-07 6.23E-07 H
Polonium 210 2.16E-04 $.30E-06 J
Poussfhlm-w 1.10E-04 1.50E-04
Radium-226 6.30E-05 1.70E-04
Radium-228 5.00E-05 2.90E-05
' Strontum-90 .5.30E-07 2.00E-06 ﬂ
Thorium-228 2.75E06 1.35E-06 u
Thorium-230 6.55E-06 1.86E-06 - ﬂ
J Thorum-232 2.67E06 1.09E-06
|
Uranium-233/234 3.50E-06 1.51E-06
Uranium-235/236 0.00E +00 7.70E07
Uranium-238 2.21E-06 1.27E-06

Al-21
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTING
LOCATION . Bg/m™ ERROR
AC-WEE 3.2 Amencium-241 1.11E-06 9.35E-07
Air Sample
et Beryllium-7 6.00E-04 1.80E-04
Cesium-137 2.90E-07 1.00E-0%
ﬂ Cobalt-60 2.00E-06 8.60E-06
Lead-210 9.80E-04 2.50E-04
Plutonyura-239/240 3.68E-07 8.835-0'7
Plutonium-241 -9.98E-04 9.36E-05
" Plutonium-238 3.68E-07 7.21E07
Polonium 210 3.16E-04 8.97E-06
Powassium-40 1.00E-04 2.10E-04
Radium-226 8.50E-05 2.00E-04
Radium-228 7.30E-05 5.50E-03
Smootum-90 5.00E-06 t.30E-05
Therum-230 9.79E.06 2.48E06
Thorium-228 5.69E-06 1.87E-06
l Thorium-232 3.77E-06 1.42E-06
Uranium-238 5.76E-05 6.13E-06
Uranium-233/234 4.69E-05 5.55E-06
Uranium-235/236 3.75E06 1.83E-06

Al1-20
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTIN=G=T
LOCATION Bqim™ ERROR -
AC-WEE 3.1 Americium-241 3.05E-06 L. 2E-06

Air Sample
3™ Quarter :
WIPP East Berylliwm7 . 8.20E-04 1.20E-0¢
Cesium-137 -4 30E-06 9.60E-06
Cobalt-60 -9.70E-06 8.70E06
Lead-210 8.30E-04 2.10E-04 ﬂ
Plutonium-239/240 4.97E407 L OBE-D6 JI
Plunnium-ld_l -8.45E-04 8.52E-03 H
Plutonium-238 0.00E +00 6.50E-07 }I
Polonium 210 2.B1E-04 9.33E-06 J
Poussium-40 5.20E-05 1.70E-04 H
Radinm-226 1.40E-06 1.20E-04 !l
Radium-228 3.40E-0% 3.50E-DS I
 Strontium-90 -2.10E06 1.40E-05
Thorum-230 1.28E-05 1.58E06
H Thorum-228 3 ATE-06 1.51E06 ’
Thorium-232 2.92E-06 §.38E.06
Uranum-238 1.21E-04 8.25E-06
Uranium-233/234 7.83E.05 6.63E-D6
Uranium-235/236 6.44E-06 2.16E-06 Jl

Al-19
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTING
LOCATION Bo/m™? ERROR
AC-WEE 2.2 Americium-241 4 11E0S 1.21E05 "
Air Sample

2™ Quaner
WIPP East Beryllil.!m-? 5.20E-04 '1.705-04 :“
Cesium-137 1.10E-05 1.00E-0S "
Cobalt-60 2.40E06 9.10E-06 "
Lead-210 5.90E-05 2.10E-04
Plutonium-238 -2.27E-06 3.922-0'6 |(
Plutonium-241 1.00E-03 2.55E04 I'
|  Plutonium-239/240 1.51E-06 2.96E-06 JI
Polonium-210 7.08E-0S 5.71E06 u
Pomssium-40 2.20E-04 1.10E-04 "
i Radium-228 4.20E-06 3.60E05
Radium-226 8.90E-04 3.00E-04
Strontium-90 -1.10E-05 1.30E-08 "
Thorium-228 6.02E-06 7.72E-06 "
Thorium-230 3.65E-05 1.13E-05
Thorium-232 0.00E +00 3.04E06
Uranium-233/234 2.23E05 9.83E06
Unanium-238 1.24E-05 8.41E-06
Uranium-235/236 1.02E-06 2.00E06
Al-18
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTING
AC-WEE 2.1 Americium-241 3.47E-05 1.10E-05
Air Samptling
2™ Quarer
WIPP East Beryilium-7 2.60E-04 1.60E-04
Cesiem-137 3.20E-05 1.60E-08
.
Cobali-60 -3 40EG7 8.70E-06
Lead-210 1.40E-04 1.50E-04
Plutoniurn-238 -1.65E-06 3.95E-06 I'
Plutonium-241 2.45E03 2_89E-04
Phatonium-239/240 0.00E +00 1.94E-06
Polonium-210 5.28E05 4.83E06 }I
Porassium-40 2.00E-04 1.10E-D4 "
Radium-226 6.30E-05 1.80E-04 Jl
Radium-228 3.30E-05 3.70E-05 H
Strontium-90 -4.00E-06 1.60E-0S JI
Thorium-230 4.$5E-0S 1.30E-05 "
Thorium-228 2.39E-06 7.54E06 ]I
Thorum-232 5.05E-06 4.66E-06 u
Uranium-233/234 2.92E-05 1.09E-05
Urnium-238 1.25E-08 8.31E06
Uranium-235/236 4.62E-06 4.05E-06 Jl

Al-17
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTING

LOCATION Bo/m™" ERROR

AC-WEE 1.2 Americium-241 6.46E-04 1, 64E-04

Air Sampling
1" Quaner

WIPP East Beryllium-? 7.30E-04 1.20E-03
Cesium-137 -5.40E-05 1.10E-04 _JI
| Cobalt-60 8.00E-0S 8.20E-05 1'
Lead-210 1.70E-03 2.40E-03 .

Phutonium-233 -1.83E-05 4.4054)5;
Plutonsum-241 2.20E02 3.06E-03 J|
Plutonium-239/240 4.57E-05 4.01E-05 H

Polonium-210 4.37E-04 5.05E-05

Potassium-40 1.20E42 2.50E-03
'J Radium-228 9.80E-04 3.90E-04 "
Radium-226 5.40E-03 200603 |

Sttontium-50 -6.40E-05 1.50E.04

Thorium-228 0.00E +00 4.63E-05

| Thorium-230 1.92E-04 9.04E-05
||
Thorium-232 8.70E-06 18E0s ||

Uranium-233/234 3.07E-04 1.18E-04

Uraium-238 4.99E-05 6.91E-05
Uranium-235/236 3.08E-05 449805 ||

Al-16
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTING ”
LOCATION Bg/m*? ERROR
AC-WEE 1.1 Amencium-241 5.35E-05 1.25E-0S M
Air Sampling

1" Quarter

WIPP East Bery llium-7 4.50E-04 1.60E-04 "
Cesium-137 -4 80E-06 8.10E-06 1
Cobait-60 4 40E-07 7.60E-06 u
Lead-210 9.00E-04 2.00E04 ]l

Plutoniuim-238 0.00E+00 2.25E-06

! Plutonium-241 2.00E-03 2.86E-04

Plutonjum-239/240 8.11E07 4.77E-06

Polonium-210 3.68E-04 1.05E-05

Potassium-40 1.30E-04 1.70E-04

Radium-228 2.70E-05 3.10E-05

Radium-226 3.90E-05 1.70E-04

Strontivm-90 8.60E-06 1.10E-05

Thorium-228 9.09E-07 6.42E-06

Thorium-230 3,04E-05 1.06E-0S

Thorium-232 4,10E-06 5.33E-06

Uranium-233/234 1.47TEL0S 8.12E-06
Umnium-238 8.07E-06 6.59E-06 J
Uranium-235/236 -5.43E-06 4.38E-06 J
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTING
LOCATION Bg/m*? ERROR
AC-SEC 1.1 Americium-241 3.5SE.DS 1.06E-05
Air Sampling
1* Quaner .
South East Conol Beryltium-7 4.00E-04 1.60E-04
Cesium-137 1.70E-06 9.60E-06
Cobalt-60 1.20E-05 8.40E-06° |
Lead-210 9.60E-04 240604 |
Plutonium-238 0.00E+00 3.57E-06
| Plutonium-241 2.32E-03 3.28E-04
Plutonium-239/240 0.00E +00 1.65E-06
C) Polonium-210 3.54E-04 1.45E05 i
| Potasstum-40 2.00E-04 2.20E-04
Radium-228 1 40E-05 3.40E-05
Radium-226 5.60E-04 2.00E-04 FI
Strontum-90 1.80E-06 1.30E-08 r
Thorum-228 7.64E-06 4.99E-06 I
Thosium-230 3.15E-05 1.OIE0S "
Thorium-232 ' 3.06E-06 4.75E-06 “
Urnium-233/234 1.38E-05 7.93E-06
Uranjum-238 7.30E-06 6.16E-06
. Uranium-235/236 -1.00E-06 1.96E-06 "
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SAMPLE ANALYSIS BY PARAMETER RESULTUNIT COUNTING
LOCATION ' Bq/m™* ERROR
AC-SEC 1.2 Americium-241 5.07E-05 1.20E08
Air Sampling :
1* Quarter .
South East Control Beryllum-7 4.30E-04 | 1.50E-04 n
Cesium-137 4.90E06 8.10E-06 “
Cobait-60 1.30E-06 7.80E-06. "
Lead-210 9.60E-04 2.0OE-04 ]
Plutonium-238 -1.51E-06 4.19E-06 "
Plutonium-241 2.56E-03 271E04 “
' Phutonium-239/1240 0.00E +00 '3.62E-06 ||
Polonium-210 3.95E-04 1.09E-05
Pomssium-40 1.50E-04 1.60E-04 u
Radium-228 3.70E-05 31.10E-05 Ji
Radium-226 3.70E-08 6.40E-04 J'
 Swontum-90 1.90E-05 1.50E-05 Jl
Thorium-228 7.79E-07 4.04E06 J
Thorium-230 2.18E08 7.69E-06 Jl
Thorium-232 2.11E06 3.08E-06 n
Uranium-233/234 1.714E-05 9.00E-06 “
Uranium-238 S B2E06 6.3TE-06 '
Unnium-235/236 8.97E-D7 4 65E-06
Al-34
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SAMPLE ANALYSIS BY PARAMETER © RESULT/UNIT _Lcowrmc
LOCATION ‘ Bg/m*’ ERROR
AC-SEC 2.1 Americium-241 1.56E-05 9.66E-06 "
Air Sampiing

2™ Quaner

South East Contro) Beryllium-7 . 5.90E-04 2.10E-04 u
Cesium-137 3.20E-06 1.00E-05 J!
Cobalt-60 4.20E06 9.30E06 J‘
Lead-210 1.10E-04 2.30E-04 “
Plutonium-238 -1.57E-06 3.78E-06 "

Plutonium-241 2.81E-03 2.15504

Plutonium-239/240 1.57E-06 1.77E06

Polonium-210 5.60E-05 195606
Potassium-40 1.20E-03 2.50E-04 “
Radium-228 7.90E-05 4.30E-05 “
Radium-226 7.40E-05 2.50E-04 "
Strontum-90 -1.30E-03 1.50E-05 "
Thorium-228 7.98E-06 71.58E-06 ‘“

Thorum-230 2.89E-05 9.68E-06

Thorum-232 2.40E-06 3.51E-06
Uranium-233/234 3.05E-05 1.10E05 “

Uranium-238 1.80E-05 7.38E06

Uranium-235/236 9,68E-07 3.29E-06

Al-35




1995 WIPP Site Environmental Report

R

K

SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTING
LOCATION - Bq/m=* ERROR
AC-SEC 3.1 Amernicium-241 2.38E-06 1.37E-C6 —“
Air Sampling

R Berylium-7 8.50E-04 2.10E-04
Ccs-ilolm-l37 . 9.70E-06 9.50E-06
Cobalt-60 8.90E-06 7.80E-06 Jl
Lead-210 9.70E-04 2.20E-04

Plutonium-239/240 . 1.46E-06 9.07E-07
Plutonium-241 -6.32E-04 7.09E-05 —II _
Plutorium-238 -2.93E07 7.03E07
Poloniun 230 3.99E-04 9.92E-06
Potassium-40 1.20E-04 1.90E-04
MM-ue 9.10E-05 1.80E-04 J
Radium-228 5.90E-05 5.90E-0S
Swontvm-90 1.70E-D6 9.50E-06
Thorium-230 1.03E-05 2.40E-06 J'
Thorium-228 4. 90E-06 2.04E-06
Thorium-232 5.50E-06 1.88E-06
Uranium-238 6.53E-06 2,16E-06
Utanium-233/234 3.10ED6 1.97E-00
Uranium-235/236 7.67E-07 1.06E-06 Jl
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SAMPLE ANALYSIS BY PARAMETER  RESULT/UNIT COUNTING
LOCATION Bgq/m** ERROR
AC-SEC 4.1 Americium-241 2.72E04 1.35E-06
Air Sampling
4" Quarter :
South East Conrol Berylium-7 2 80E-03 4.10E-04 l
Cesium-137 6.60E-04 7.90E-06
It Cobal-60 -5.90E-06 7.00E-06 :h
Lead-210 5.90E-03 L. 105-63 ‘"
Plutonium-238 4.09E-07 4.63E07
Plutonium-241 -6.13E-03 7.29E-04
Plutonium-239/240 8.18E-07 6.55E-07 ]'
Polonium 210 3.26E-04 7.51E-06
Potassium-40 2.10E-04 1,50E-04
Radium-226 1.30E-03 3.70E-04 Jl
Radium-228 4 .00E-G5 2.80E-05 Jl
Strontium-90 2.70E-06 9.90E-06
Thorium-228 2.93E-06 1.40E-06
Thorium-230 7.55ED6 2.06E-06. .
Thorium-232 3.06E-06 1.20E-06
Uramum-233/234 L.O6E-05 2.45E-06 “
Uranium-235/236 7. 1907 6.83E-07
Uranium-238 5.10E-05 4.99E-06
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SAMPLE ANALYSIS BY PARAMETER RESULTANIT coum*mcﬁ’
LOCATION : Bg/m* ERROR
AC-WAR 1.1 Amencium-24] 5.58E-05 1.08E-01
Aur Sampling

Blank];iS:: ier:alysis Beryilism-7 -1.48E-04 7.00E-0L
Cesium-137 1.4BE-06 6, T0E02
Cobait-60 -1.75E-06 6.80E-02
Lead-210 7.69E-08 1.10E+00 Jl
Plutonium-238 6.70E-07 9.75E-03 n
Plutonium-241 2.21E-03 1.78E+00 Jl
Plutonium-239/240 4.02E-06 2.75E-02 :Il
Polonium-210 6.77E-07 5.80E-03 ﬂ
Potassium-40 2.56E-04 8.30E-01 n R:J
Radium-228 2.16E-05 2.80E-01 J
Radium-226 7.86E-04 2.00E+00 n
Strontium-90 1.08E-05 9.60E-02 "
Thorium-228 2.16E-06 2.34E-02
Thorium-230 6.50E-07 6.145-02
Thorium-232 2.35E-05 2.50E-02
Uranium-233/234 6.50E-07 5.85E-02 ll
Uranium-238 1.58E-05 4.29E-02 “
Uranium-235/236 0.00 3.91E-02 u
A138 ()
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTING
LOCATION Bo/m™* ERROR
AC-WAB 1.2 Americium-241 3.61E-05 7,36E-02
J Air Sampling L
F 1* Quaner .
Blank Filter Anlaysis Beryilium-7 2.70E-05 6.80E-01
rl Cesium-137 8.22E-07 5.80E02
Cobalt-60 6.88E-06 S.00E-02
Lead-210 7.42E04 9.00E-01
Plutonium-238 0.00E +00 4.28E-02 "
Plutonium-241 415603 ai9E+00 )
Pluionium-239/240 2.40E-06 3.49E-02 L
]
FPolonium-210 . 2.70E07 6.26EQ3 "
Potassium-40 9.71E-04 1.50E 400 "
Radium-228 4.31E-05 2.00E-01
Radium-226 3.64E-04 1.10E+00
Strontium-90 -2.16E-05 9.30E-02
Thorium-228 2.98E-06 1.42E-02
Thorium-230 1.82E-05 5.79E-02
’ Thorium-232 2.01E-06 2L.18EM
Uranium-233/234 1.02E-05 5.66E-02
Uranium-238 4.76E-06 3.56E-02
Uranium-235/236 0.00E+00 2.99E-02
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTING
LOCATION Bq/m** ERROR
AC-WAB 2.1 Americium-241 3.60E05 7.34E-02
Air Sampling

2™ Quarter
Blank Filier Analysis Berylli‘um—'i 2.97E-05 5.80E-01
Cesium-137 -5.26E-07 5.40E-02
Cobalt-60 2.70E-06 5.20E-02
Lead-210 5.66E-05 LOOE+00
Plutonium-238 -6.84E-07 2.225—(;2
Pluwmuﬁ-zal 4.26E-04 1.66E+00 |l _
Plutonium-239/240 6.82E-07 2.22E02
Polonium-210 272607 8.40E-03 "
Pomssium-40 1.19E-04 1 10E+00 "
Radium-228 2.83E-08 2.10E-01 "
Radium-226 6.61E04 1.80E+00 u
 Stronoum-90 -3.64E-06 7.10E-02 u
Thorium-228 4.00E-06 4.20E-02 “
Thorium-230 2.02E05 5.76E-02
Thorium-232 0.00E+00 1.97E-02 |
Uranium-233/234 1.86E-05 5.78E-02 “
Uranium-238 7.95E06 4.09E-02 “
Urnanium-235/236 -1.63E-06 1.91E02 “
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTING
LOCATION Bq/m™ ERROR
AC-WAB 2.2 Americium-241 4.41E-05 8.08E-02
Air Sampling
z,,vg‘::':m Beryllium-7 6.34E-05 7.30E-01
Blank Filter Analyis
Cesium-137 4. 45E-06 6.30E-02
Cobali-60 1.89E-06 4.90E-02
Lead-210 7.28E-04 8.70E-01
Plutonium-238 -6.66E-07 2.17TE-02
Plutonium-239/240. 3.99E-06 2.73E-02
’ Plutonium-241 6.23E-04 1.66E+00 u
Polonium-210 2.08E-06 9.15E-03 “
Potassiom-40 9.44E-04 1.50E+00 "
Radium-228 6.88E-05 2.90E-01 J,
Radium-226 1.29E-04 1.50E+00 “
Strontium-90 -3.64E-06 7.50E-02 l
Thorium-228 -8.05E-07 3.10E-02
Thorium-230 2.25E-05 643E02 -
Thorium-232 2.90E-06 2.59E02 J
Uranium-238 4.54E-06 3.89E02 'i
Uranium-235/236 1.60E-06 2L33E02 l
Uranium-233/234 1.43E-05 $.16E-02
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SAMPLE ANALYSIS BY PARAMETER N RESULT/UNIT 7 COUNTING ”
LOCATION : _ Bq/m™ ERROR
AC-WAB 3.1 Americium-241 6.47E07 8.20E-03 I'
Air Sampling : : ’

3™ Quarter
Blank Filter Anslysis Beryllium-7 . 2.83E-05  5.10E-01 u
Cesium-137 ! -2.16E-06 5.60E-02 “
Cobait-60 ‘ -1.17E-06 5.80E-02
Lead-210 2.97E-05 1.00E+00
Plutonium-239/240 5,54E-07 4.03E03 “
Plutonium-241 . -1.00E-03 5.20E-01 "
Plutonium-238 | -2.78E-07 - 5.71E-03
Polonium 210 6.44E-07 2.39E-03
Pomssium—40 17005 5.30E-01 \J
Radium-226 1.89E-04 1.40E +00
Radium-228 7.28E-06 2.20E-01 ll
Strontjum-90 ' -3,64E-06 R.10E-02 "
Thorium-230 5.62E-06 . 1.40E-02 "
Thoriun-228 1.58E-06 1.04E-02 ||
Thorium-232 2.74E-07 4.88E-03
Uranium-238 3.06E-06 1.14E-02
Uranium-233/234 3.45E-06 1.44E-02 “
Uranium-235/236 | 8.21E07 1.19E-02 JI

AL42 »
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTING
LOCATION Bg/m™ ERROR
AC-WAB 4.1 Amencium-241 2,39E.06 8.91E-03
Air Sampling

wIpp -
4" Quarner Beryllium-7 -2.02E-05 &.10E-01
Blank Filier Anlaysis -
: Cesium-137 -6.34E-06 6.20E-02
Cobalt-60 -3.51E-06 5.60E-02
Lead-210 8.67E-04 1.00E+00
Plutonium-238 2.71E-07 4.83E03
Plutonivin-241 -4.77E-04 5. 1201
Plutonium-239/240 3.92E-06 1.16E-02
Polonium 210 1.30E-06 2.07E-03 "
Pomssium-40 2.835-04 1.20E+00 1
Radium-226 3.24E-06 1.30E +00
Radium-228 3.37E-05 2.20E-01
Swrontiem-90 1.32E-05 8.90E-02
Thorium-228 1.97E06 947603 ||
Thorium-230 7.94E.06 1.49E02 l
Thoriurp-232 4.06E-06 1.07E-02 "
Uranium-233/234 4.76E06 [.49E-02 ll
Uranium-235/236 0.00E+00 4.75E-03 J‘
Uranium-238 8.47E06 1.59E-02
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Bq/cubic meter (1E-04) MDC 3E-04

1995
Pb-210 IN AIR
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Po-210 IN AIR
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Bg/cubic meter (1E-05) MDC 1E-05
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SAMPLE ANALYSIS BY PARAMETER RESULTS/UNTT COUNTING ERROR
LOCATION Ba/g
TS-MLR Americium-241 6.36E-03 1.67E-03 "
Terrestal Surface
Mills Ranch Cesium-137 . 1.10E-02 - 2.40E-03 1'
Cobali-60 ' . *2.30E-08 3.60E04 "
Lead-210 5.20E-02 4.20E-D2 “
Plutonium-241 : 5.63E-02 3.22E02 7{
Plutonium-238 ' 1.09E-03 7.02E-04
Plutonium-239/240 2.98E-04 5.15E-04
Polonmm-210 ' 3.20E-02 1.20E-02
Pomssm-40 4,50E-01 6.40E-02
Radium-226 1.10E-02 4 .00E-02
Radium-228 - 2.40E-02 '4.50E-03
Srontivm-90 . 1.30E-03 .. 1,40E-03
Thormum-232 1.738-02 2.50E-03
‘Thorium-228 1.68E-01 7 76E.03 ;J
Thorum-230 - L. 25802 © 3.04E03
Uranium-233/234 2.48E-02 s7E03 |
Uranm-238 1.08E-02 5.09E03 l
Uranium-235/236 1.89€-03 1.66E-03
TI-MLR Amencium-241 5.55E-03 _ 1.67E03 |
Terresmal Inermediate
Mills Ranch Cesium-137 5.40ED} 9.50E-04
Cobalt-60 *.1.00E-04 3.20E04 J .
Ii Lead-210 _ 1.90E-02 9.20E-03 E“
Plutonium-241 6.16E-02 3.18E-02
Plutonrum-238 7.86E-04 6.09E-04 :“
Plutonium-239/240 5.89E-04 6.09E-04
Polonum-210 2.00E-02 1.20E-02 JI
Pomssium-40 4.30E-01 5.60E02 Jl
Radium-226 3.40E-02 1.80E-02 JI
“ Radium-228 2.40E-02 4 40E-03 JI
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SAMPLE ANALYSIS BY PARAMETER 'RESULTS/UNTT COUNTING ERROR
LOCATION Ba/g
TI-MLR Srontum-90 1.10E-03 1.30E-03
Terresmal Intermediate
Mills Ranch Thorum-232 1.41E02 2.25E-03
(conumed) Thorum-228 1.69E-01 7.78E-03
Thorium-230 2.34E02 2.87E03
Uranium-233/234 1.22E01 7.37E03
Uranium-238 9.25E-02 6.40E-03 [
Uranium-235/236 1.59E-02 3.11E03 "
TD-MLR Americiom-241 7.37E-03 1.73E03 "
Terresmal Deep
Mills Ranch Cesium-137 6.60E-03 1.80E-03 u
Cobalt-60 *.1 SE04 3.80E-04 lI
Lead-210 *$ R0E-02 4,90E02 “
Plutonium-241 2.48E-02 3.23E02 JI
Plutoniug-238 7.15E-04 7.22E-04 "
Phutonium-239/240 9.19E-04 7.22E04 H
Polonium-210 1.70E-02 1.10E-02 7"
Potassium-40 4.80E-01 7.40E-02
Radium-226 4.10E-02 1.10E02 7”
Radium-228 2.60E-02 4 80E-03
Strontium-90 1.90E-03 1.40E-03 "
Thorium-232 1.96E-02 2.68E-03
Thonum-22: 1.67E-01 T.82E-03
Thonum-230 2.32E 2.90E-03
Uranium-233/234 1.71E-02 3.12E03 “
Unanium-238 1.76E-02 3.09E-03 "
Uranium-235.236 1.55E-03 1.30E-03 !ﬂ
TS-SEC Amencium-24] 6.97E-03 1.63E-03
Terrestrial Surface ‘
South East Conxrol Cesum-137 4.40E-03 1.20E-03 J'
Cobait-60 *4,30E-05 2.70E-04 —H
Lead-210 1.50E-02 4.30E02 JI
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SAMPLE ANALYSIS BY PARAMETER RESULTS/UNTT COUNTING ERROR
LOCATION By'g
TS-SEC Pluwnum-24t 4.83E-02 3.43E-02
Terrestrial Surface
South East Control Plutonium-238 3.00EQ3 1.17E03
(connnued) Plutonium-239/240 1.00E-03 7.23E-04
Polonium-210 1.20E-02 1.30E-02
Potassium-40 2.10E0] 3.40E-02
Radium-226 1.90E-02 8.30E03
Radium-228 1.30E-02 2.90E-03
Sronmum-90 1.10E-04 1.30E-03
Thonum-232 7TA41E03 1.68E-03
Thorum-228 1.5S0E-01 7.48E-03
Thorium-230 1.43E-02 334EQ3
Uranium-233/234 1.59E-02 3.39E-03
Cranium-238 8.72E03 2.34E-0)
Uranium-235/236 7.55E-04 9.06E-04
TI-SEC Americium-241 6.07E-03 1.63E-03
Terrestriat Intermediate
South East Control Cesium-137 4.20E-03 1.10E-03
Coba-60 *1_30E-04 2.90E-04
Lead-210 *3.70E-02 3.50E-02
Plutonum-241 6.99E-02 3.95E02
Plutonum-238 7.84E-04 1.20E-03
Plutonsum- 239/240 -1.JE-04 6.TIE-D4
Poloniym-210 2.10EQ2 1.10E-02
Potassrum-40 2.30E-01 3.30602
Radium-226 2.10E-02 7.50E-03
Radium-2218 1. 1QE02 2.60E-03
Stronuum-90 3.30E-03 1.80E-03 i
Thorium-232 6.40E-03 1.96E-03 1’
Thonum-228 1.57E-01 7.90E-03 1‘
Thorum-230 1.16E02 2.34E-03 “
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SAMPLE ANALYSIS BY PARAMETER RESULTS/UNIT COUNTING ERROR
LOCATION Ba/g
TI-SEC Urnium-233,234 9.40E-03 2.23EQ3 "
Terrestrial [nizrmediate
South East Controi Uraniyro-238 1.02E02 2.32E03 "
(continued)
" Uramum-235/236. 6.46E-04 L TTSEO4 "
| TD-SEC Americrum-24) 7.58E03 1.71E03 " .
Terrestiai Deep South East
Control Cesium-137 4.70E-03 7.80E-04 "
Cobalt-60 - *]_20E-05 2.80E-04 JI
Lead-210 1.80E-02 6.70E-03 “
Plutonium-239/240 1.01E-D4 4.42ED4 jl
Plutonium-241 -8.53E03 3.16E-02 "
Plutonium-238 9.0BE-(M 7.13E04 " )
Polonium-210 1.10E-02 1.00E-02 'I
I Pomssum-~40 2.10E-01 4.60E-02 ||
Radium-226 2.20E-M 1.20E02 _Jl
Radfum-223 1.20E-02 2.90E-03 "
Strongum-90 4.7T0E-D4 1.40E-03 "
Thorum-230 1.29E02 2.23E-03 1'
Thorium-232 8.72E03 1.85E-03 “
Thorium-228 1.61E-01 7.67E-03 ||
Urnanium-233/234 1.01E-02 2.36E-03 "
Uranmum-238 6.12E-03 1.88E-03
Uranium-235/236 8. 20E-04 TI19E4
TS-SMR Americium-241 7.28E03 177TEQY “
Terrestrial Surface
Sguth Ranch Cesium-137 3.20E-03 1.10E-03
Caobail-60 *2 20E-04 3.70E-04
Lead-210 *1.20E-02 4.70E-02 jl
Plutorsum-241 1.1E-01 3.55E02 JI
Plutonium-238 1.O7ED4 9.59E-04 u
Pluionm-239/240 1.28E-03 7.83E-04 ]I
Polonium-210 1.60E-02 1.20E-02 1'
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SAMPLE ANALYSIS BY PARAMETER RESULTSAUNIT COUNTING ERROR
LOCATION Baig
TS-SMR Potassium-40 4.50E-01 T.00E-02
Terresinal Surface
Smith Ranch Radium-226 4.30E-02 1.20E-02
{connnued) -
Radium-228 2.10E02 " 4.10E03
Suongum-90 1.60E-04 - 1.60E-03 “
Thorium-232 1.41E02 2.28E-03 "
Thorium-228 1.66E-01 1.72E-03 "
Thorium-230 2.1SE-02 2.B0E03 "
Unnium-233/134 1.36E-02 2.655-53 “
Uranium-238 1.06E-02 2.38E-03 "
Unnium-235/236 1.46E-03 9.54E-04 “
TI-SMR Americium-241 6.25E-03 1.61E03 u
Terrestrial Intermediate
Smith Ranch Cesium-137 2.90E-03 7.70E-04 1'
Cobait-60 »5.80E-0S 2.90E-04 ‘"
Lead-210 2.90E-02 8.00E-03 i"
Pluionium-241 -2.60E-03 3.37ED?
Pluronium-238 1.27E-03 " .TTED4 “
Plutcnium-239/240 L18E-04 6.22E£H4
Poionium-210 1.10E-02 1.40E-02
Porassium-40 4.20E-01 7.90E-02 u
Radium-226 7.30E-03 3.40E-02 "
Radium-228 - 2.00E-02 4,00E-03 j‘
Stontum-90 «9.60E-05 1.50E-03 WI .
Thorium-232 1.31E02 2.17E-03 ‘|
Thonum-128 1.60E-01 7.65E-03
Thorium-230 2.06E-02 .TIEDD
Uranium-233/234 1.29E-02 2.91EQ3
Uranm.238 1.36E-02 2.76E-03 “
Uranum-235/236 4.90E-04 8.47TE-04 "
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SAMPLE ANALYSIS BY PARAMETER RESULTS/AUNIT COUNTING ERROR
LOCATION Baig
TD-SMR Amencium-241 §.38E-03 1.92E03
Terrestnal Deep
Smith Ranch Cesium-137 1. 90E-03 1.20E03
Cobalt-60 *.1.S0E-04 . 3.80E-4
Lead-219 *4 30E-02 4.20E-02
Plutonmim-241 3.39E-02 3.2BE-02
Plutonium-238 1.23E03 1.06E-03
I Plutonium-239/240 S.11E-04 6.6E04
Pelanium-210 1.30E-02 1.00E-02
Potassium -4+ 4 90E-01 7.00E02
Radium-226 4.50E-02 1.20E-02
Radium-228 2.40E-02 4.60E-03 f
Strontium-90 9.60E-DS 2.00E-03 “
Thorium-232 1.81E-02 2.59E-03 "
Thorium-228 162601 7.82E-03 '
Thorum-230 2.18E-02 2.85E-03
Uranium-233/234 $.17E-02 $.07E-03
Uranium-238 3.80E2 4.38E-03
Unanium-235/236 5.84E03 2.12E-03
TS-WEE . Americium-241 7.06E-03 1.68E-03
Terrestnal Surface
WIPP East Cesium-137 6.90E-03 1.50E-03
' Cobalr-60 2. 60E-04 2.50E.04
Lesd-210 ~2.30E-02 3a0E02 |
Plutonium-241 9.79E-03 3.38E-02 “
Pluonium-238 0.00E+00 421E-04 JI
Plutonum-2139/240 1.07E03 7.29E-04 "
Polonmum-210 2.70E-02 1.20E02 "
Potssium-40 1.90E-01 4.10E-02 "
Radium-226 *2.50E02 9.00E-03 "
Radium-228 1.20E-02 3.00E-03 "
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SAMPLE ANALYSIS BY PARAMETER RESULTS/UNIT COUNTING ERROR
LOCATION Bq/g
TS-WEE Smonoum-90 6.10E-04 1.40E23
Terresmai Surface
WIPP Eatt Thorium-232 7.13E-03 1.62E-03
{contnued) .
Thonum-228 1.55E-01 7.61E}3
Thorum-230 " 1.16E-02 2,10E-03
Uranium-233/234 2.78E-02 1.70E-03
Uraniym-238 1.45E-02 2.66E03
Uranium-235/236 2.45E-03 1.30E-03
TI-WEE Americium-241 $.63E-03 1.42E-03 f
Terrestrial Intermediate
WIPP East Cesium-137 6.60E-03 t.10E-03 "
Cobali-60 *.1.20E-04 2.90E-04 "
Lead-210 2.20E-02 6.90E-03 "
Plutonium-241 4.91E02 1.35E-02 "
Platonium-238 3.16E-04 358E04 '
Plutonium-239/240 7.37E04 $.48E-4
Polonium-210 1.70E-02 1.10E-02 u
" Porssium-40 2.60E-01 5.80E-02 "
. Radjum-226 2.00E02 1.J0E-G2 “
Radium-228 1.20E-02 2. 70E-03
Stronnum-90 2.60E-04 1.30E03
Thorium-232 7.96E-03 1.70E-03
Thenum-228 1.57E-01 7.52E-03 J
Thornum-230 t32E02 2.26E-03 !
Uranium-233/234 2.12E02 3.50E-03
" Uranium-238 1.97E02 3.25E-0}
Uranium-235/236 4.31E-03 1.69E-03
TD-WEE Amenctum-241 5.95E-03 1.60E-03
Terrestnal Deep
WIPP East Cesum-137 1.10E-02 2.10E03
Cobalt-60 *31.50E-04 1.80E-03
| Lead-210 4.50E-02 1.40E-02




1995 WIPP Site Environmental Report ' “
Tt

®

SAMPLE ANALYSIS BY PARAMETER RESULTS/UNIT COUNTING ERROR
LOCATION Ba/g
TD-WEE Pluonium-241 4.17E0 3.04E-02
Terresmai Deep
WIPP East . Plutonium-238 4.86E-04 6.87E-04 j'
(connnued) 7 Plutonsum-239/240 4.86E-4 . S.O4E-D4 j’
Polonium-210 © . 1.50E02 1.10E-02 J
Potassium-40. 1.70E-01 6.90E-02 jl
Radium-226 - " 3.60E-02 1.90E-02 —"
Radjum-228 ' 1.80E-02 3.80E-03 j]
Strontium.90 uE 1.40E-04 LsoEa3 |
Thorium-232 . ' 9.42E-03 1.83E-03 TI
Thorum-228 1.58E-01 7.54E-03 "
Thorum-230 1.43E-02 2.29E-03
Unniem-233234 | 2.33E-02 3.32E-03
Unnium-238 1.65E-02 2.77E-03
Uranium-235/236 1.00E-03 8.42E-04 ( )
TS-WFF Americium-241 7.60E-03 1.69E-03 j' ~
Terresmriai Surface .
WIPP Far Field Cesium-137 5.60E-D3 9.50E-D4 ]l
' Cobahi-60 *7.80E-5 2.70E-04 jl
Lead-210 2.90E-02 7.40E-03 1'
Phutonium-241 | 1.91E402 3.32E-02 ]I
Plutonium-238 4.33E04 , 8.49E-04 {l
Pluionium-239/240 9.74E-04 7.65E-04
Polonium-210 1.50E-02 1.60E-02 H
Polassium-40 2.10E-01 4.80E-02 ]l
Radium-228 | 9.80E-03 2.50E-03 _]l
Radium-226 *1.90E-02 L10E02 Jl
Stronaum-9%) 2.7E-04 1.40E03 “
Thonum-232 6.68E-03 1.72E-03 |
Thonum-228 1.52E- 8.08E-03
Thorum-230 1.20E-02 2.25E-03

f]
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SAMPLE ANALYSIS BY PARAMETER RESULTS/UNIT COUNTING ERROR
LOCATION Ba/g
TS-WFF Uranium-233/234 9.25E03 2.29E0)
Terresmal Surface
WIPP Far Field Unnium-238 9.00E-03 22403 fF
(conunued) . .
Uranium-235/236 1.18EQ3 9 80E-04
il T1-WFF Amerncium-241 8.44ED3 1.80E-03
Terrestmal Intermediate .
WTPP Far Field Cesium-137 5.40E-03 1.10E-03 |
Cobaltr-60 *2.40E-05 24004
Lead-210 1.80E-02 6.80E-03
Plutoruum-24] 3.04E-H2 3.1BED2
Plutonium-238 4. 15E04 6.43E-04
Pulonium-239/240 2.07ED4 6.42E-04
Poloniym-210 i.70E-02 1.40E-02
Poassium-40 2.00E-0} 3.90E-02
Radium-226 5.20EQ3 2.00E-D2
Radium-228 8.90E-03 1.0ED]
Strontug:-90 -2.20E-04 1.40E-03
Thorum-232 5,96E-03 1.50E03
Thonum-228 1.52E-01 7.50E-G3
Therium-230 1.27E-02 2.12E03
Vranum-233/234 6,63E-Q3 2.08E-03
Uranium-238 9.13E-03 2.07E-03
Uranium-235:236 1.02E-03  9.5IE04
TD-WFF Amenicium-241 5.72E-03 141E03
Terrestrial Deep '
WIFP Far Field Cesium-137 5.80E-03 1.30E-03
Cobahi-60 *2.50E-04 3.10E-04
Lead-210 *1.20E-02 2.90E02
Pluionium-241 4.83E-02 1.29E-02
Plutonum-238 1.47E-03 9.21E-04 “
Plutormum-239,240 -1.05E-04 3.57E-04
Polonium-210 {.10E02 1.J0E-02
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SAMPLE ANALYSIS BY PARAMETER RESULTS/UNTT COUNTING ERROR
LOCATION Bq/g
TD-WFF Potassium-40 2.50E-01 3.70E-02
Teresmal Deep
WIPP Far Field Radium-226 1.30E-02 8.30E-03
(connnued)
Radium-228 9.90E-03 ,2.70E-03
Sronnum-90 1.00E-03 1.40E-03 |
Thorum-232 6.37E-03 1.55E-03
Thorium-228 1,62E-01 7.86E-03
Thorium-230 1.09E-02 2.03E-03
Uranium-233/234 1.37E-02 3.53E-03
Uranjum-238 7.06E-03 3.03E-03
Uranium-235/236 -1.78E-04 1.67E-03
TS-WSS Americium-241 4.63E-03 1.35E-03
Terrestial Surface
WIPP South Cesium-i37 4.00E-03 7.50E-04
Cobalt-60 *.3.80E05 2.80E-04
Lead-210 2.50E-02 7.20E-03
f Plutonium-241 2.59E-02 1.08E-02
Plulenium-238 1.07E-03 6.32E.04
Plutonium-219/240 6.80E-04 S TED4
Polonmm-210 1.10E-02 %.40E-03
Poassium-40 2.30E-01 5.20E-02
Radium-22 1.40E-02 8.60E-03 it
Radium-22 9.50E-03 2.60E-03 ||
Stronoum-90 8.50E-04 1.40E03 “ 7
Thorum-232 9.20E-03 * 1.87E-03 ||
Thonum-228 1.65E-01 7.76E-03 “
Thorium-230 1.32E02 2.20E-03
Uranum-233/234 1.16E-02 2.66E-0)
Unanum-238 9.B4E-D3 2.45E.03
Uranum-235/236 3.42E-04 1.06E-03
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SAMPLE ANALYSIS BY PARAMETER RESULTSAUNTT COUNTING ERROR
LOCATION Barg
TI-WS$§ Amencum-241 641E-03 1.74E-03
Temestnal Intermediae
WIPP South Cesium-137 5.80E-03 1.60E-03
Cobalt-60 *1.10E-04 3.00E-04
Leas-210 ' 7.60E-03 1.90E-02
Pluonjum-241 7.01E-02 3.27E-02
Pluwnium-238 4.01E-04 3.93E-04
Plutonrum-239/240 3.01E-04 4 30E04
Polonium-210 1.80E-02 1.10E-02
Potassium-40 2.60E-01 4,10E-02
Radium-226 2.50E-02 8.00E-03
Radium-228 1.10E-02 2.50E-03
Strontium-90 8.60E-04 !, 50E-03
Thorium-232 8.79E-03 1.77E03
Thorium.228 1.57E-01 7.60E-03
Thorium-230 1.30E02 2.18E-03
Uranium-233/234 6.8SE-03 2.13E-03
Unanium-238 6.60E-03 2.04E-03
Uranium-235/236 1.14E903 8.44E-04
TD-WSS Americium-241 6.22E03 1.66E-03
Terrestrial Deep
WIPP South Cestum-137 4.80E-03 1.10E-03
Cobalt-60 =2 70E05 2.70E-04 i
Lead-210 1.50E-02 670E03
Plutoruum-241 2.48E-02 IJ1EQ2
Plutonium-238 5.32E04 7.52E-04
Plutoniym-239/240 -2.13E04 5.10E-04
Polonium-210 1.40E-02 9.80E-03
Potassium-40 2.60E-01 4.90E-02
Radium-226 2.70E-02 1.40E-02
Radium-228 1.30E-02 2.80E-03
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SAMPLE ANALYSIS BY PARAMETER RESULTS/UNIT COUNTING ERROﬂ
LOCATION Bq/g
TD-WSS Strontum-90 7.10E-04 1.30E-03
Terresmal Deep
WIPP South Thotum-232 1.05E-02 1LOAE-03
{connnued)
Thorium-228 . 1.65E-O1 . T78E03
Thorium-230 ‘ 1.10EO2 2.01ED3
Uranium-233/234 3 94E-02 4.57E-D3 i
Uranium-238 3.01E-02 4 01E-03
Uranium-235/236 ‘ 2.84E-03 1.43E.03
TS-WNW Americium-241 7.82E03 L.7T1ED3
Tervesmial Surface "
Note: Acronym WNW denotes Cesium-137 6.20E-03 1.30E03
duplicate sample colleciad at
North West 1 Cobali-60 *1.ROEOS 2 40E-D4
Lead-210 . ‘ 1.40E01 7.30E03
Plutonitm-241 ‘ 2.47E02 31.58E-02
Phutonium-238 2.29E04 7.76E-04 )
Plutonium-239/240 3.4JE-D4 5.92E-04 | J
Poloniem-210 1.70E-02 1.60E-02
Pomssium-40 ‘ 2.30E-00 4.40E-02
Radium-226 1.80E-D2 1.10E-02
Radium-228 1.10E02 2.50E-03 1
Stronoum-90 -1.70E-03 1.40E-03
Thorum-232 5.62E03 . 1.58E-03
Thonum.228 ‘ 1.65E-D1 7.92E-03
Thorum-230 1.23E-02 2.17E03 |
Unnum-233/234 ‘ 1.12E-02 2.67TE-03
Uranjum-238 7.52E-03 227603
Urnniem-235:236 1.89E-04 9.82E-04
TIWNW Amencium-241 7.10E-03 1.61E-03
Terreswrial Intermediate
Wote: Acronym WNW denotes Ceswum-137 : 5.30E-03 1.20E03
duphcate sampte collected at
Nonh West | Cobalt-60 *3.30E-08 2. 70E-04
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SAMPLE ANALYSIS BY PARAMETER RESULTS/UNTT COUNTING ERROR
LOCATION Baig
TL-WNW Lead-210 2.50E-02 3.60E-02
Terrestrial Intermediate Note:
Acronym WNW denotes Plutonmum-241 4.44E-02 3.47E-02
duplicate sample collected at : -
North West § Plutonum.238 8.07E-04 7.50E-04
Plutonnum-239/240 3:46E-04 5.05E-04 |
Poloarum-210 1.50E-G2 {.20E02
Powssium-40 2.30E-01 3.30E-02
Radium-226 2.10E02 8.50E03
Radium-228 = YOE-03 2.30E-03 it
Stronoum-90 $.60E-04 | 40E-03 j'
Thonum-232 7.S7E-03 1.67E-D3 '
Thorium-228 1.56E-01 7.40E03
Thorum-230 1.38E02 2.20E-03
Uranium-233/234 1.64E-02 3.18E-03 1l
Uranjum-238 9.59E-03 2.38E-03 "
Uranium-235/236 7.17E-04 1.11E-03 I
TD-WNW Amencum-241 3.4E-0 9.90E-03
Terresmal Deep
Note: Acronym WNW denotes Cesium-117 4.90E-03 7.90E-04 "
duplicate sample <ol ecied a1 Cobah-60 *1.30E-04 2.60E:04 |
Lead-210 1.60E-02 6.20E03 “
Plutonium-239/240 0.00E +00 5.89E-04 "
Plutonium-241 -1.77E-D2 3.67E-02 “
Plutonum-238 3.68E-04 7.22E-04 “
Polonum-210 R.30E-03 1.90E-02 ]I
Porassium-40 1.90E-01 4.40E-02
Radium-226 *1.40E-02 9.80E-03
Radrum-228 6.90E-03 2.10E-03 "
Soonoum-90 . -4 90E-D4 1.30E.03 “
Thonum-232 5.0BE-03 1.50E-03 "
Thorum-228 1.53E-01 7.78E-03 u
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J SAMPLE ANALYSIS BY PARAMETER RESULTS/UNIT COUNTING ERROR
| LOCATION Bo/g
TD-WNW Thorium-230 §.49E-03 1.85E-0% I
Terrestnial Deep
Note: Ac'-unym WNW denotes Urnimum:233/234 6.62E03 2UIEDS
duplicate sample coliected at )
Nonk West | Uranium-238 6.11E-03 - 1.86E-03 “
Uranium-235/236 1.44E-03 9 ME-04 II
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1995 WIPP Site Environmental Report

—

I SAMPLE ANALYSIS BY LOCATION PARAMETER RESULT/UNIT COUNTING
Bq/L ERROR
HS-UPR Americium-241 1.75E02 5.82E-03
Surface Water
Upper Pecos River .
Cesium-137 *9.30E-2 1.60E-01
Cobalt-60 *.7.40E-2 1.70E-01
|
Lead-210 6.30E-01 1.10E+00, ]
Plutoaium-239/240 2.66E-03 2.33E.03
Plutonium-241 -7 90E-01 3.57E01
Plutonium-238 0.00E+00 1.48E-03
Polonium-21¢ 2.20E03 750802 |
" Potassium-40 " *3.60ED 1.90E +00
)
Radium 228 8.60E-03 2.60E-02
| Radium 226 1.74E-02 3.10E-03 r
‘ F Swrontium-90 -2.10E-02 2.00E-02 “
Thorium-230 31.63E-02 8.77E-03 "
it
Thorium-232 1.98E-03 2.75E-03
Thorium-228 6.71E-03 3.92E-03
. Uranium-238. 3.25E-02 7.95E-03 Ji
Uranium-235/236 4, 86E-03 3.76E-03 ]
F! Uranium-234 6.83E-02 1.15E02 II
Uranium-233 6.83E-02 1.1SE-02
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SAMPLE ANALYSIS BY LOCATION PARAMETER RESULT/UNTT COUNTING
. Bq/L ERROR
~ HS.PCN Americum-241 ' 2.48E-02 7.2SE03 "
Surface Water
Pierce Canyon Cesivm-137 *3.30E-2 . 1.50E-01
Cobalt-60 L *1,70E-2 1.60E-01
Lead-210 S *s_10E0 2.20E+00 "
Putonium-239/240 3.94E-03 4.55E-03 "
Pluonum-238 1.13E-03 2.21E-03 "
Plutonium-241 -4.87E-01 3.76EQ1 "
Polonium-210 5.10E-03 8.30E-02 “
S, ... Potassum40. ... .| .. L.60E+00. ...| . 3.40E+00 J‘
Radium 228 -LOIE-Q2 2.70E02 “ U
Radium 226 8.67E-03 2.20E-03
 Serondum-90 4.10E-03 2.20E-02
Thorium-230 1.52E-02 8.41E-03 1‘
Thoriwm-228 5.29E-04 3.44E-03 Jl
Thorum-232 2.54E-03 2.64E-03 J
Unnium-233 2.51ED1 2.20E-02 II
Uranium-235/236 1.10E-02 5.80E-03 J
Unanium-238 1.11E-01 1.47E-02 JI
" Uranigm-234 2.51E-01 2.20E-02 ||

52 )
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SAMPLE ANALYSIS BY LOCATION PARAMETER RESULT/UNIT COUNTING
Bq/l ERROR
HS-IDN Americiym-241 2.59E-02 7.03E-03
Surface Water
Indian Tank .
Cesuo-137 *.1 40E-] 1.70E-01 "
Cobalt-60 »6.50E-2 1.50E-01 I‘
Lead-210 *6.40E0 2.10E+00
Phatonium-238 -7.10E-04 3.68E-03
Plutonium-241 1.33E-02 5.00E-01
Plutonium-239/240 2.13E-03 1.11E-03
Palonium-210 2.00E-02 1.20E-01
7 Potassium-49 *3.10E0 " 1.90E+00
( " Il
— Radium 228 1.97E-03 2,50E-02 |
Radium 226 1.69E-02 3,00E-03 IJ
' L Strontum-90 2.50E-02 2.40E-02
Thorium-228 4.94E-03 3.87E-03
Thonum-230 1.81E-02 6.04E-03
i
Thonum-232 9.49E-04 2.63E-03 . l
Uranium-238 1.35E-02 5.49E-03 ‘
Uranium-235/236 5.93E-04 1.16E-03 |
Unnium-234 1.97E-02 6.45E-03
Urmnium-232 1.97E-02 6.45E-03
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SAMPLE ANALYSIS BY LO(;:'IEN - PARAMETER RESULT/UNIT COUNTING
Bo/il ERROR
 HSHIL Americium-241 2.15E-02 6.26E-03 ]I
Surface Water :
Hill Tank Cesium-137 *1.30E-1 _ 1.40E-01 u
Cobali-60 C *1.80E-2 1.60E-01 "
Lead-210 o 2.50E-+00 3.30E+00 jl
Plutonium-238 -9.33E-03 7.1&5-03. JI
Plutonium-239/740 -5.66E-03 5.22;5-03 "
Plutonium-241 4.07E-01 4.42E01 ||
Polonium-210 2.80E-02  LI10EOL J
Pomssium—40 . . *4.00ED 1.80E+00 “
Radium 226 6.85E-03 2.40E-03 “ KJ)
Radium 228 2.18E-02 2.90E-02
Strontium-90 3.40E-02 2.208-02 J
Thorium-230 2.73E02 7.97E-03 “
Thorium-228 6.30E03 . 4.94E-03 “
Thotium-232 1.21E-03 2,91E-03 _“
Uranium-234 2.02E-02 6.86E-03
Uranium-233 2.02E02 6.86E-03
Uranium-235/236 2.70E-03 2.65E-03 “
Uranium-238 6.02E-03 3.87E-03 JI
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SAMPLE ANALYSIS BY LOCATION PARAMETER RESULT/UNIT COUNTING
Bq/L ERROR
HS-FWT Americium-241 2.13E02 6.53E-03 L
Surface Water ‘
Fresh Waser Tanks Césium-137 *9_70E-03 1.70E-01 “
Cobalt-60 *1.10E-02 1.60E-01 j|
Lead-210 1.30E+00 3.50E+00 I
Pluonium-238 -1.28E-03 3.35E-03
Piutonium-241 ' -7.29E04 3.89E-01
Phionium-239/240 2.56E-03 3.55E-03
Polonium-210 6.60E-03 8.90E-02 “
- i i s e Pomssiumd0 T T % 00ED 2.00E+Q0 I
Ragium 228 3.03E02 2.60E-02 m
Radiom 226 3.74E-03 1.70E-03 1'
Strontium-90 2.20E-02 2.50E-02 “
Thorium-228 3.39E03 1.15E03 "
Thorium-230 2.3BE-(2 6.91E-03 l]
Thorium-232 9.32E-04 1.29E-03 “
Uranium-238 1.42E02 7.53E-03 “
Uranium-233/236 2.49E-03 3.45E-03 "
Uranium-234 6.24E-02 1.14E-02 JI
Uranum-233 6.24E-02 1.14E-02 WI




SAMPLE ANALYSIS BY LOCATION

PARAMETER

|

|

RESULT/UNIT COUNTING
Bo/L ERROR
. HS-SEW Americium-241 2.39E-02 7.92E-03 J‘
Surface Water
i Sewage 145000 Cesium-137 *1.90E-02 1.30E-01 n
r Cobalt-60 *-8.90E-(02 1.70E-01 “
|
r Lead-210 1.10E+00 3.10E+00 "
H Plutonium-238 5.16E-04 1.01E-03 "
Phutonium-241 -5 45E-01 3.46E-01 "
Plutonium-239/240 6.70E-03 4.17E-03 ]I
Polonium-210 4.60E-03 9.50E-02 Il
------- Potassium-40- - - - - - - 6.10E+00 3.30E+00
 Radium 228 1.44E-02 2.70E-02
Radium 226 1.85E-02 4.70E-03 “
Serontium-90 3.50E-02 2.30E-02 "
Thorium-228 -L47E403 4,54B-03 t
|
Thorium-230 1.00E-01 1.68E-02 l
Thorium-232 2.82E-03 2.76E-03
Uranium-238 1.77E-03 3.80E-03
Uranium-235/236 -1.33E-03 1.84E-03
Uraniem-234 3.22E02 8.55E-03 ||
Uranium-233 3.22E02 8.55E-03
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SAMPLE ANALYSIS BY LOCATION PARAMETER RESULT/UNIT COUNTING
" BgiL ERROR
. HS-BRA Americium-241 2.20E-0? 6.72E-03
Surface Warer
Brantey Lake
Cesium-137 ».2 30E-02 1.60E-01
Cobalt-60 *.6.20E-02 1.70E-01
Lead-210 *$ 09EDD 2.10E+00
. 1
L Plutonium-238 5.99E-04 2.03E-03
7 Plutonium-241 $.59E-01 4.1MEDL
Plusonium-239/240 2,99E-03 3.10E-03
Polonium-210 3.70E-03 8.90E-02
- S+ Pomssium-400 T - *2 20E00 2.10E+00 I(
Radium 228 2.88E-02 2.60E-02
Radium 226 9.11E-03 2.50E-03 |
Serontum-30 1.80E-02 2.50E-02
Thorum-228 6.41E-03 3.79ED3
Thonum-230 2.24E-02 6.95E-03 l
| Thorium-232 2.24E-03 3.10E-03 JI
Urahium-238 4,12E-02 8.97E-03 I
Uranium-235/236 2.51E-03 3.01E-03
Uranium-234 1.00E-01 1.43E-02
]
Uranium-233 1.00E-01 1.43E-02 Jf

A37
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SAMPLE ANALYSIS BY LOCATION

PARAMETER RESULT/UNIT COUNTING
Bg/L ERROR
~ HS-NOY Americium-241 2.13E-02 7.38E.03 "
Noya Tank
Surface Water Cesium-137 o5 80E-02 1.60E-01 u
Cobait-60 *9.50E-02 1.70E-01 u
Lead-210 1.40E +00 3.20E+00 "
Plutonium-238 5.26E-04 3.09543-
Plutonium-241 -6.23E-01 3.71E-01
Plutonium-239/240 2.63E-03 3.09E-03 “
Polonium-210 , 8.10E-03 8.70E-02 Jl
| IR Poussium-40 *2.70E00 2.00E+00 “
Radium 226 9.07E-03 2.50E-03
Radium 228 3.23E-02 2.60E-02 “
Strontium-90 4.00E-02 2.20E-02 “
Thorium-230 1.73E-02 7.31E03 “
Thorium-228 7.76E-03 4.83E03
Thorium-212 2.30E-03 2.76E-03
. Uranium-238 1.47E-02 5.43E-03 “
Uranium-235/236 1.29E-03 3.10E-03
Uranium-234 2.77EQ2 8.51E-03
Urmamum-233 2. 1E-02 8.51E-D3 ll
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SAMPLE ANALYSIS BY LOCATION PARAMETER RESULT/UNIT COUNTING
Bl ERROR
_ HS-LGS Americium-241 7.42E02 5.45SE-02
Surface Water
Laguna Grande de la Sol .
Cetium-137 *].20E-01 2.70E-01
Cobalt-60 *9.80E-02 3.80E-01
Lead-210 *4 60E00 4.00E+00
Plutonium-238 -5.94E-04 2.60E-03
Plutoniom-239/240 1.56E-03 3.29E-03
Plutonium-241 4.92E-01 3.94E-01
|
Polonium-210 6.00E-02 1.40E-01 "
" Potassinm=0 1 4QE+03 - 1.60E+02" " H
Radium 228 1.51E-01 5.20E-02
Radium 226 2.99E-01 1.50E-03
Strongium-90 5.20E-02 2.60E-02
Thorium-232 2.36E-03 3.44E-03 “
Thorium-228 8.17E-03 6.79E-03
Thorum-230 1.73E02 8.16E-03
Uranium-238 1.11E+00 5.40E-02
Uranium-235/236 7.52E02 1.58E-02 “
Unanium-233 2.34E+00 7.86E-02 Il
Unanium-234 2.34E+00 7.86E-02 u




|

1995 WIPP Site Environmental Report

—— N — e
.
SAMPLE ANALYSIS BY LOCATION PARAMETER RESULT/UNIT COUNTING
Bq/L ERROR
HS-COY Surface Water Americium-241 1.98E-02 6.64E-03 J
Note: Acronym COY denotes duplicaze I
sampie collecied at Pierce Canyon Cesium-137 *4.30E.02 | 30E01 ]l
Cobalt-60 *3.10E-02 1.60E-0F L '
Lead-210 1.10E+-00 2.70E+00 fl
Plutonium-238 1.99E-03 3.90E-03 . J|
Plutonium-241° -3.87E-01 4.435-01 J|
Plutonium-239/240 1.98E-03 1.25E-03 “
Poloniurﬁ-!lo 6.70E-03 9.00E-Q2 “
e 2 - -Potassium-~40 “1.20E+00 L20E+00 u
Radium 228 2.19E-02 4.30E-02 “
Mium 226 5.96E-03 2.60E-03 —II
Swrontum-90 -1.20E-02 2.00E-02 u
Thorium-228 1.64E-03 4.41E-03
Thorium-230 4.26E-02 9.50E-03
Thorium-232 -1.05E-03 1.46E-03
Unntum—23§ 9.84E-02 1.38E-02
Uranium-235/236 1.28E-02 5.73E03
Uramum-234 2.13E01 2.04E402
Uranium-233 2.13E-01 2.04E-02

A3-10



\
i

A

1995 WIPP Site Environmental Report

SAMPLE ANALYSIS BY LOCATION PARAMETER RESULT/UNIT COUNTING
Bq/L ERROR
HS-COW Americium-241 52262 1.12E02
Surface Water
Note: Acronym COW deantes stinple Cesium-137 *.1.30E-02 1.40E-01
Cobalt-60 *.2.10E-02 1.70E-01
Lead-210 *6.60E00 2.10E00
Plutonium-238 -2.10E-03 2.51E-03
mumpium-m ©.12E01 3.44E01
Plutonium-239/240 1.10E-02 $ 33E-03
Polonium-210 3.30E-02 7.90E-02
. oo Potapsium40 - v2.40E00 200800~ |
 Radium 228 -1.87E-02 2.50E-02
Radium 226 6.85E-03 1.90E-03
Strontium-90 2.20E02 © 2.20E02 J
Thorium-228 1.06E-03 2.53E-03
Thorium-230 3.35E-02 8.45E-03 |
Thorium-232 -1.00E-03 L4ED "
Uranium-238 4.0SE-03 1.14E-03
Uranium-238/236 1.25E03 1.73E03
Uranium-234 1.01E-02 5.05E-03 "
Uranium-233 1.01E-02 5.05E-03 II

A3-11
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SAMPLE ANALYSIS BY LOCATION PARAMETER RESULT/UNIT COUNTING
. © Be/l ERROR
. HS-CBD : Americium-241 2.25E02 6.43E-03
Surface Water :
Carisbad
Cesium-137 *1.10E-02 . 1.50E-<01
Cobalt-60 o *1.0E-01 1.50E-01 "
@-210 : 3.60E-01 3.20E00 ]I
' ﬁum‘mmdég 9.00E +00 1.66E-03 n
Plutonium.241 8.35E-01 4.15E01 "
Phutonium-239/240 -1.80E-03 2.03E-03 "
Polonim-210 3.10E-03 7.80E-02 1’
* Pomstium-40 - - 2 40E00 : 1.90E00 ]l
Radium 228 6.20E-03 2.50E02 J‘ ( )
Radium 226 4.48E03 1.70E-03 n
Stronum-90 -1.20E-02 2.20E02 "
Thorium-228 1.57E-03 3.40E-03 “
Thorium-230 2.27E-02 7.19E-03 “
Thorium-232 | 2.01E-03 1.97E03 Jl
Uranium-238 6.51E-02 1 17E2
Unanium-235/236 4.39E-03 4.08E-03
Unnnim-234 1.52E01 1.75E-02
Unanium-233 1.52E-01 1.75E-02

A3-12 U
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- RADIOLOGICAL ANALYSIS = .

BOTTOM SEDIMENT







SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT Ba/g COUNTING ERROR u
LOCATION
HB-UPR Americium-241 2,.46E-02 3.12E-03 Jl
Bottomn Sediment
Upper Pecos River Cesium-(37 1.20E-G3 1.20E-03 J)
Cobalt-60 *1,80E-04 " 6.40E-04 “
Lead-210 " 2.60E-02 1.S0E-02 \
Plutonium-238 -L22E-04 4.15E-04
Plutonium-241 1.93E-01 6.91E-02
Plutonium-239/240 6.11E-04 5.36E-04
Polonium-210 1.55E-02 1.96E-03 |
Pomassiom-40 - 3.60E-0N 6.80E-02 "
Radium-226 3.60E-02 1.80ED2 "
Radium-228 2.30E-02 5.80E-03 “
Strontium-90 3.40E-02 4.40E-03 “
Thorium-228 . 3.28E02 3,79E-03 ]l
Thorium-232 2.95E-02 3.47E-03 u
Thorium-230 6.62E-02 5.19E-03 ' ]l
Uranium-238 3.33E-02 3.5E-03 jl
Uranium-235/236 2.82E-(3 1.15E-03 j’
‘Urantum-234 4_S3E-02 4.20E-03
Uranium-233 4 S3ER 4.20E-03 “
HB-PCN Americium-241 1. 64E-02 2.64E-03 |
Borom Sediment
Pierce Canyon Cesium-137 *.1.80E-D4 6.80E-04
Cobalt-60 *2,70E-04 5.90E-04
Lead-210 1.50E-02 1.20E-02
Plutonium-238 0.00E+00 3.89E-04
Plutonium-241 -2.10E-02 8.35E-02
Plutonium-239/240 4.20E04 4,76E-04
Poionium-210 1L.O7E-02 2.27E-03
Potassium-40 1.90E-01 3.90E-02
Radium-226 2.40E-02 1.50E-D2

Ad-1




— i T
II | 1995 WIPP Environmental Report ' |
e
e —
SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT Ba/g COUNTING ERROR
LOCATION . .
HB-PCN Radium-228 *1.30E-02 4.10E-03
Pierce Canyon
Bowom Scdiment Suonium-90 4.80E-03 3.10E-03
(continued)
Thorium-228 2.05E-02  2.97E-03 J]
Thorium-232 © LETED2 2.59E-03 ”
Thorium-230 5.39E-02 4.68E-03 “
Uranium-238 2.965-02 3.42E-03 J|
Uranium-235/236 3.35E-03 1.31E-03
Uranium-234 3.62E-02 3.79E-03 Jl
Uranium-233 . 3.62E-02 3.79E-03 "
HB_IDN Americium-241 5.50E-02 5.41E-03 "
Bottom Sediment )
Indian Tank Cesium-137 1.206-02 230803 “
Cobalt-60 +7.10E-04 7.70E-04 “
Lead-210 6.20E-02 1.70E-02 "
Plutonium-238 1.23E-04 4.1BE{(4
Pluonium-241 6.41E-02 8.06E-02
Plutonium-239/240 4.92E04 6.82E-04 II
Polonium-210 5.31E-02 3.90E-03 “
' Poassium-40 ° 4.90E-01 9.30E-02 I
Radium-226 1.30E-02 {.90E 02 I
Radium-228 3.60E-02 8.80E-03 Il
Strontium-90 5.80E-03 2.90E-03 “
Thorium-228 2.05E02 2.91E-03 - . |
Thorium-232 1.91E-02 2.72E-03 1}
i Thorium-230 3.43E-02 3.63E-03 “
Uranium-118  2mE® 3.16E-03
Uranium-2351236 1.14E-03 9.48E-04 1‘
Uranium-234 | 3.14E02 3.39E-03
Uranium-233 3.14E-02 3.39E03 j'

A4-2
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT Bo/g COUNTING ERROR
LOCATION ' l
HB-HIL Americiym-241 5.57E02 6.45E-03
Bottom Sediment
Hill Tank Cesivm-137 1.30E02 2.80E-03
| Cobalt-60 *4.90E-05 " 7.60E-D4
Lead-210 5.90E-02 1.70E-02
Plutonium-239/240 1.12E-03 6.93E-04
Plutonium-241 9.44E-02 7.27E02
Plutonium-238 -1.12E-04 3.80E-04
Pelonium-210 5.00E-02 2.985-03'
Potassium-40 - 7.20E-01 1.30E-0
Radium-228 3.50E-02 7.80E-03
Radium-226 4.80E-02 2.50E-02
Scrontum-90 B.90E-03 2.70E-03
FJ Thorium-228 4.19E-02 4 50E-03°
Thorium-232 3.89E-02 4.20E-03
Thoriumi-230 5.09E-02 4.85E-03 |
Uranium-238 2.51E-02 3.04E-03 j'
Uranium-235/236 2.22E03 1.14E-03 "
Uranium-234 3.04E-02 3.37E-03 jl
Uranium-233 3.04E-02 3.37E-03 "
HB-CBD Americium-241 1.56E-02 2.39E-03 "
Bottom Sediment
Carlsbad Cesium-)37 4.20E03 1.60E-03 "
Cobair-60 *2.70E-02 2.10E-02 "
Lead-210 4 80E-02 2.00E-02 "
Plutonium-238 2.37E-D4 4.65E-04
Pluionium-241 1.82E-02 7.44E-02 JI
Plutonium-239/240 4.73E-04 4.64E-04 “
Polonium-210 2.97E02 7.46E-03 “
Potassium~40 2.90E-01 5.80E-02

Ad-3
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[ | e | e | oo |
LOCATION :
HB-CBD Radium-226 2.90E-02 2.20E-02 j
Bottom Sediment '
Carisbad Radium-228 *2 50E-D2 6.90E-03 ]'
(condzued) Strontium-90 2.30E03 . 1.90E-03
Thorum-228 . LBIE02 2.76E-03
Thorium-232 1.80E-02 2.67E-03 “
Thorium-230 ‘ 5.50E-02 4.66E03 J'
Unnjum-238 2.86E-02 3.45E-03 JI
Uranium-235/236 2.08E-03 1.02E-03 ]l
Uranium-234. ' 3.74E-02 3.96E-03 Jl
Uranium-233 3.74E-02 3.96E-03 “
HB-TUT . Americium-241 S.68E-02 7.24E-03 u
Battom Sediment -
Tut Tank - Cesium-137 ' 3.40E-03 1.50E-D3 JI
Cobah-60 “ *2.90E-03 2.30E-02 "
Leag-210 5.70E-02 2.00E-02 JI { -)
Plutonium-238 4.10E-04 4.02E-04 b
' Plutonium-239/240 1.02E-04 3.48E-04
Plutonium-241 2.56E-02 6.38E-02
Polonium-210 3.40E-02 2.96E03
Ponassium-40 7.00E-01 1.80E-01
Radium-226 3.70E-02 . 2.10E-02
Radium-228 3.90E-02 1.10E-02
Strontium-90 3.30E-03 2.30E-03 .
Thorium-230 1.43E-02 1.64E-03
Mhorium-232 2.43E-02 3.07E03
Thorium-228 2.51E-02 3.21E-03
Uranium-235/236 5.23E-03 1.74E-03
Uninium-234 . | 5.14E-02 4.64E-03
Uranium-238 4 .88E-02 4 .43E-03
Uranium-233 5.14E-02 4.64E-03
rs )
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT Bq/g COUNTING ERROR “
LOCATION
l HB -NOY Americium-241 1.65E-02 2.45E-03 “
Bottom Sediment -
Noya Tank Cesium-137 1.00E-03 1.10E-03 jl
Cobalt-60 - *4.50E-04 9.50E-04 "
r. Lead-210 © 2.70E-02 1.30E-02 "
Pluwmnium-238 4.43E-04 4.34E-04 u
Plutonium-241 3.87E-02 6.97E-02 j
Plutonium-239/240 5.53E-04 4.84E-04
Poionium-210 1.13E-02 L42E03 |
Potassium-40 - 3.20E-01 6.20E-02 "
J Radium-226 1.70E-02 1.40E-02 ||
r Radium-228 1.80E-02 4.50E-03
L Strontium-90 4.90E-03 2.70E03 I
Thorium-228 1.33E-02 2.32E01 Wl
Thorium-232 1.43E-02 2.3TE-03 "
Thorium-230 4.20E-02 4.04E-03 jl
Uranium-238 1.30E-02 2.43E-03 “
I Uranium-235/236 1.72E-03 1.05E03 "
Uranium-234 1.31E02 2.54E-03 'I
Uranium-233 1.31E-02 2.54E-03 _"
HB_LGS Americium-241 9.49E-03 2.48E-03 "
Bouom Sediment
Laguna Grande de la Sol Cesium-137 *8.20E-05 7.10E-04
J Cobait-60 *7.10E-05 5.40E-04
F Lead-210 1.10E2 1.00E-02 "
Plutonium-238 2.27E-04 4.46E-04 "
Plutonium-241 6.15E-02 T.37TE02 ||
Plutonium-239/240 4.54E-04 5.45E-04 "
Polonium-210 1.98E-02 1.76E-03 —“
Potassium-40 2.70E-01 5.20E-02 "
Radium-226 2.80E02 1.80E-02 "
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT Ba/g COUNTING ERROR
LOCATION _
HB LGS Radium-228 *5.90E-03 4.20E-03
Bottom Sediment
Lapguna Grande de la Sal Suontum-90 2.70E-03 1.90E-03
(eoncinued) Thorium-228 1.45E-02 2.53E03
‘ Thorium-232 . 4.08E03 1.29E-03 j' :
Thorium-230 4.86E-02 4.40E-03 "
Uranium-238 3.66E-02 3.80E-03 "
Uranium-235/236 5.14E-03 1.61E-03 ]I
Uranium-234 6.06E-02 4. S1E-03 _"
~ Uranium-233 - 6.06E-02 4.91E-03 j'
HB-COY Ameticium-241 3.51E-02 3.75E-03 "
H Naote: Acronym COY denotes ; .
duplicate sample collected at Pierce Cesium-137 *2.10E-04 6.00E-04 : "
Canyan Cobak-60 *1 40E-04 sioE0s |
Lead-210 1.10E-02 9.80E-03
Plutonium-238 1.51E04 6.07E-04
Plutonium-241 1.13E-01 7.53E02 u
Plutonium-239/240 5.84E-04 5.12E-04
Polonium-210 1.48E-02 2.17E-03
Potassium-40 2.00E.01 3.90E-02
Radium-226 3.60E-02 1.40E-02 "
Radium-228 *1.30E-02 7.70EH3
Strontium-90 1.00E-02 2.90E-03
Thorium-228 1.69E-02 2.76E-03
Thorium-232 1.69E-02 2.68E-03
Thorjum-230 4.49E-02 4.38E-03 <!'
Uranium-238 1.88E.02 2.84E-03
Uranium-235/236 0.00E+00 1.18E-03 “
Uranfum-234 2.30E-02 3.22E-03 “
Uranium-233 2.30E-02 3.22E-03 J|

Ad-6




¢

-

" , 1995 WIPP Environmental Report _ | . ”

SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT Ba/g COUNTING ERROR
LOCATION
HB-RED Americium-241 1.68E-02 2.52E03
Bonom Sediment
Red Tank Cesium-)37 5.30E03 2.00E-03
' Coball-60 *4 S0E-04 " 7.40E-04 _,J
Lead-210 6.20E-02 1.80E-02 "
Plutoum-238 0.00E+00 5.12E-04 Jl
Plutonium-241 6.21E-02 6.82E02 - J'
Plutonium-239/240 7.46E-D4 5.53E-04 J'
Polopium-210 3.59E-02 2,54E-03 J‘
Potssium-40 ° 3.90E-0) 7.60E-02 “
Radium-226 3.10E-02 1.90E-02
i Radium-228 3.00E-02 7.40E-03
Stontum-90 6.90E-03 2.90E-03
“Thoriumn-228 ~ T 74,828.02 TANEO I!
Thorium-232 3.26E-02 3.69E-03 L,
Thorium-230 5.50E-02 4.79E-03 "
Uranium-238 2.47E-02 1.11E-03
Uranium-235/236 1.08E-03 8.46E-04 u
Uranium-234 2.81E-02 3.325-03 "
Uranium-233 2.81E-02 3.32E-03 "
HB-BRA Americium-241 1.82E-02 2.89E-03 "
Botom Sediment
Brantiey Lake Cesium-137 *-1.20E-05 7.50E-04 "
Cobakt-60 »5.30E-04 $.S0E04 “
Lead-210 1.70E-02 1.30E-02 "
Plutoniym-238 2.22E-04 1.07E-04 "
Plutonium-241 5.60E-02 6.96E-02 "
Plutonium-239/240 6.64E-04 6.14E-04 ||
Polonum-210 6.84E.03 1.22E403 I
Pomssium-40 2.90E-01 5.60E-02
Radium-226 3.00E-02 1.70E02
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNTT Ba/g COUNTING ERROR
LOCATION o
HB-BRA Radium-228 1.90E-02 5.40E-03
Botom Sediment

Branticy Lake Strontium-90 4.10E-03 2.50E-Q2

!

Thorium-228 2.80E-02 . 3.61E-03 ]

Thorium-232 . 229802 3.16E-03 b

Thorium-230 7.37E02 5.61E-03 JI

|
Uranium-238 " 6.21E902 4.77E-03
Ursninm-235/236 8.05E-03 1.95E-03
Uranium-234 9.10E-02 5.78E-03
Uranium-233 9.10E-02 5.78E-03

Ad-8
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SAMPLE ANALYSIS BY LOCATION PARAMETER RESULT/UNIT COUNTING ERROR
Bg/L ~
1.03B3 Americium-241 3.51E-02 1.29E-03
Ground Water

*" Round 10 Cesium-137 3.90E-03 7.10E-02 j]
Cobalt-60 -1.90E02 8.10E-02 "
Lead-210 5.60E+00 1.30E+00 *"
Plutonium-239/240 2.69E-03 2.28E-03 J,
Plutonium-241 -6.02E-02 1.16E-01 "
Plutonium-238 2.03E-03 2,09E03 "

Polonium-210 1.63E-02 7.71E-03

Potassium-40 * 1.50E+01 2.70E+00

j Radium-226 4.40E+00 4.70E-02
F Radium-228° 5.67E-01 7.00E-02 "
Strontium-90 -6.90E-03 3.10E402 “
Tharium-228 1.27E-01 1.44E-02 1'
Thorium-232 1.00E-03 2.17E-03 ]‘
Thorium-230 2.55E02 5.95E-03 "
Uranium-235/236 1I6ED2 4 82E03 _"
Uranium-238 1.62E-02 1.10E-02 u
Uranium-233/234 4.82E01 2.70E-02 |
Hl4 Americium-241 1.30E-02 4.22E.03 “

Ground Water

Round § Cesium-137 -6.20E-02 7.00E-02 II
| Cobalt-60 5.90E-02 8.10E-02 "
Lead-210 1.10E+00 1.80E+00 “
Phutonium-24) -188E0I 1.38E01 ||
Plutonium-238 -8.30E-04 1.99E-03 “ _
“ ‘Plutonium-239/240 1.24E-03 1.40E-03 J
Polonium-210 8.63E-03 9.92E-03 "
Potassium-40 7.30E+0Q0 2.10E+00 u
Radium-228 8.04E-01 7 80E-02 "
Radium-226 3.10E+00 3.90E-02 Jl

AS-1




1995 WIPP Environmental Report

———

e

RESULT/UNIT

SAMPLE ANALYSIS BY LOCATION PARAMETER COUNT;ING ERROR
Ba/L .
Hl4 Stonuum-90 -6.40E-04 1.70E-02
Graund Water .
Round 8 Thorium-230 - LGIE-02 4.87E-03
(contnued) Thorium-228 6.52E02 1.02E-02
Thorium-232 -9.85E-04 1.11E-03
Uranium-233/234 3.27E-01 2.26E-02
Uranium-238 J.88E02 . 8.10E-03 u
Uranium-235/236 3.94E-03 1.06E-03
H18 Americium-241 1.91E.02 5.31E03
Ground Water i
Round 4 Cesium-i37 1.00E02 7.00E-02
Cobali-60) 4.20E02 7.60E-02
Lead-210 6.80E+00 1.40E+4-00 |}
Phutonium-241 -L.ITE01 1.17E-01 “
Plutonium-238 0.00E +00 1.98E-03 'I
Plutoniutn-239/240 1.43E-03 1.40E-03 "
Polonium-210 N/A N/A “
Pomsiun.MO 7.70E+00 2.10E+00
Radium-228 5.07E-01 6.70E-02
Radium-226 3.70E +00 4, 30E02 u
Strontium-90 -1.10E-02 2.70E-02 jl
Thorium-230 2.18E-02 6.54E-03 “
' Thorium-228 1.18E-01 1.63E-02 II
“Thorium-232 1.81E-03 2.51E-03 J‘
Uranium-233/234 6.20E-01 2.99E-02 “
Uranium-238 9.97E-02 1.20E-02 '
Uranium-235/236 LR2ED 4.97E-03
* Wﬂ’Pl9 Americium-241 2.0E-02 6.03E-03
Gt:::zd“::)m Cesium-i37 -1.90E-02 7.60E-02
Caobait-60 9.40E-02 8.40E-02 il
Lead-210 1.80E-01 1.90E+00) “
AS-2
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SAMPLE ANALYSIS BY LOCATION PARAMETER RESULT/UNIT coummcjnnon
Bg'L ‘
WIPP19 Plutonium-241 -2,29E-01 1.24E-01
Ground Water
Round 10 Plutonium-238 0.00E +00 1.41E-03
{conunued) Plutonium-239/240 0.00E +00 9.94E-04 l
Polonium-210 1.40E-02 1.09E-02 " '
Potassium-40 1.90E+01 3.30E+00 "
Radium-228 1.59E+00 1.10E-01 1’
Radium-216 5.00E+00 5.00E-02 —“
Strontium-90 1 .60E-03 1.80E-02 j]
Thorium-230 1.76E02 1.16E-02 "
Thorium-228 2.14E-01 2.88E-02 "
Thorium-232 '3.68E-03 3.81E-03 1'
Uranium-233/234 6.36E-01 4.57E-02 _ "
Uranium-238 9.92E-02 1.85E-02 1'
Uranium-235/236 3.32E-02 1.19E-02 —"
WQSP-1 Americium-241 1.98E-02 8.91E-03 1'
Ground Water
Round | Cesium-137 -1.90E-02 7.30E-02 1‘
Cobalt-60 1.70E.01 8.00E-02 “
Lead-210 9.20E+00 1.60E+00 I
Plutonium-241 -2.99E-01 1.55E-01
Phutonium-238 1.44E.03 12603 |
Plutonium-239/240 9.5SE04 2.65E-03 JI
Polonium-210 S.47E03 1LATE® |
Potssium-40 1.60E+01 2.80E+00 J
Radium-228 1.46E +00 1.00E-01 u
Radium-226 6.00E+00 $.S0E-02
Strontium-90 2.70E-02 2.70E-02
| Thorium-230 3.65E-02 7.80E-03
Thorium-228 1.02E-01 1.45E-02
Thorium-232 8.47E-04 1.66E-03
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SAMPLE ANALYSIS BY LOCATION PARAMETER RESULT/UNTT COUNTING ErmoaJ"
By/L .
WQSP-1 Uranium-233/234 1.42E+00 4.79E-02 _“
Ground Water

Round 1 Uranium-238 2.36E-01 1.96E-02 "

(conunued) Uranium-235/236 2.60E-02 7.90E-03
WQSP-2 Americium-241 2.09E-02 5.46E-03 "

Ground Water

Round 1 Cesium-137 . -1.10E-Q1 7.60E-02 1,
Cobalt-60 1.20E01 8.20E-02 |

Lead-210 4.10E-01 2.20E+00

Plutonium-241 -2.73E01 1.72E-0!

Plutonium-238 -5.71E-04 3.36E-03

Plutonium-239/240 -5.68E-04 2.95E-03
Polonium-210 - 8.79E-0) 7.71E-03 "
Ponssium-40 ~ 1.TOE+01 3.10E+00 ' "
Radium-228 7.52E-01 9.30E-02 _—"
Radium-226 ' 3.70E+00 4.40E-02 "

Stroncium-90 . ~3.10E<02 2.40E-02

Thorium-230 ' 4.02E02 7.74E403

Thorium-228 3.97E-02 8.38E-03
Thorium-232 -3.20E-03 2.87E-03 “
Uranium-233/234 . L2IE+00 4.06E-03 J'
Utanium-238 _1.91E0) 1.64E-02 JI
Unniim-235/236 3.24E-02 8.S0E-03 "
WQSP-3  Americum-241 4.40E-02 1.03E-02 J
G"::,me: o Cesium-137 -1.00E-0} 7.90E-02 J
Cobalt-60 '~ -1.60E-02 7.80E-02 “

Lead-210 1.50E-01 2.10E+00

Plutonium-241 -1.34E-01 1.26E-01
Plutonium-238 7.72E-04 2.62E-03 |

Plutonium-239/240 1.$4E-03 1.84E-03

Polonium-210 9.56E-02 2.06E-02
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SAMPLE ANALYSIS BY LOCATION PARAMETER RESULT/UNTT COUNTING ERROR
BaiL . :
WQSP.3 Potassium-40 4 90E +01 6.40E+00
Ground Warter
Round 1 Radium-228 L. ME+00 1.10E-0t
(contined) Radium-226 7.80E+00 6.00E-02 J.
Strontism-90 2.40E-03 3.30E-02
Thorium-230 1.8SE-02 7.M4E03 |
Thonum-228 6.47E-02 1.43E-02 [|
Thorium-232 6.60E-04 2.24E:03
Uranium-233/234 3.21E-01 2.64E-02
Urnium-238 31.75E02 9.86E-03
Uranium-233/236 6.90E-03 5.06E-03
WQsP4 Americium-241 2. 47E02 $.32603
Ground Water
Round 1 Cesium-137 -3.30E-02 7.80E-02
Cobalt-60 3.60E-02 8.40E-02
Lead-210 $.40E-01 2.10E+00
Plutonium-241 -2.17E-01 1.29E-01
Phuonium-238 0.00E +00 1.09E-03
Phutonium-239/240 1.91E-04 2.03E-03
Polonium-210 0.00E +00 4.72E-03
Potassium-40 2.50E+01 4.00E+00
© Radium-228 2.03E+00 1.30E-01 1
Radium-226 9.10E+00 7.00E-02
Strontium-90 -1.20E-02 2.20E-02
Thorjum-230 2. 14E-02 9.23E-03
Thorium-228 5.96E-02 1.65E02
Thorium-232 3.05E-03 4.73E-03 II
Uranium-233/234 6.83E-01 5.02E02
Uranivm-238 1.07E-01 2.07E-02
Uranium-235/236 1L.TTED2 8.93E.03 II
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SAMPLE ANALYSIS BY LOCATION PARAMETER RESULT/UNTT COUNTING ERROR
Bg/L
WQSP-6A Americium-241 1.67E02 5.36E-03
Ground Water
Round 1 Cesium-137 " 1.40E-D2 7.00E-02
Cobalt-60 6.50E-02 8.40E-02
Leag-210 7.00E+00 1.30E+00
Plutonium-241 -8.18E-03 1.11E01
Plutonium-238 6.70E-04 2.63E-03 "
Plutonium-239/240 1.33E-03 1.31E-03 1'
Palonium-21Q NIA N/A “
Potassium-40 2.70E+00 9.30E-01
Radium-228 1.84E-02 3.30E-02
Radium-226 "9.00E-02 6.90E-03
Strontium-90 -2.10E02 3.20E-02
Thorium-230 3.16E-02 6.59E-03 ﬁﬂ
Thorium-228 1.62E-02 5.59E-03
Thorium-232 -3.35E-04 1.14E-03 “
Uranium-233/234 2.32E01 1.74E-02
Uranium-238 1.28E01 1.30E-02 I
Ursnium-235/236 1.46E-02 5.11E-03
B2 Americiym-241 2.00E02 5.59E-03
Ground Water
Note: Acronym B-2 denotes san_rple blank Cesium-137 -6.60E-02 8.00E-02 "
Cobaji-60 -3.00E-03 7.60E-02
 Lead-210 7.10E400 1.50E-+00
Phutonium-241 5.85E-02 1.18E-01
Plutonium-238 " -1,70E03 1.49E-03 "
Plutonium-239/240 1.02E-03 1.48E-03 JI
Polonium-210 -2.02E03 5.59E-03 J
Possium-40 2.50E+01 3.80E+00 ]I
Radium-228 1.89E+00 1.10E-01 J
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SAMPLE ANALYSIS BY LOCATION PARAMETER RESULT/UNIT COUNTING ERROR
. Bq/L .
B-2 Radium-226 8.60E +00 6.30E02
Ground Water
Note: Acronym B-2 denotes sample blank Strontium-90 -1.50E-02 2.00E-02
{conanued)
Thorium-230 _ 1,07E-02 B.11E03
Thorum-228 5.57E-02 1.21E02
Thorium-232 ) 0.00E +00 1.94E-03
Uranium-233/234 6.21EO1 4.86E02
Uranium-238 8.60E-02 1.88E-02
Uranium-235/236 . 1.21E-02 8.19E-03
WQSP-5 Americium-241 2.05E-02 6,44E-03
Ground Water
Rouxd 1 Cesium-137 -46.20E-02 1.30E-04
Cobait-60 _ 2.50E-02 - 1.50E-01
Lead 210 8.00E +00 2.40E+00 I
Plutonium-238 5.51E-04 1.87E03 "
Plutonium-241 -5.92E+00 2.78E-01 "
Phutonium-239/240 1.B4E-D3 3.22E-03 “
Polonium-210 4,54E-02 9.96E-D3 I
Potassium-40 1.20E+01 3.20E+00
Radium-226 2.50E+00 ' 4.00E-02
Radium-228 2.90E-01 5.00E-02
Strontium-9G 2.50E-01 6.00E-02
Thorium-228 7.22E-02 1.32E-02 h
Thoram-232 4.94E-04 1.68E-03 "
Thorium-230 1.53E-02 6.21E.03 “
Uranium-233/234 5.64E-01 4 .09E-02 Il
Uranivm-235/236 1 D4E02 7.17E03 1‘
Uranium-238 8.57E-02 1.60E-02 II
WQSP-6 Americium-241 1.59E-02 S.61E0 “
Ground Water
Round 1 Cesium-137 1.40E-02 7.00E-02
Cobalt-60 6.50E-02 8.40E-02 “
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SAMPLE ANALYSIS BY LOCATION PARAMETER RESULT/UNIT COUNTING ERROR
Bq/L :
WQSP-6 Lead-210 7.00E+00 1.30E+00
Ground Water .
Round 1 Phstonium-239/240 6.26£-03 4.85E03
(conunueds Pluoniurm-238 7.86E-04 2.66E03
Plutonium-241 4. 9E+00 3.95E01
Polonium-210 N/A N/A
Potassium-40 2.70E+00 9.30E-01
Radium-228 1.84E-02 3.30E-02
Radium-226 9.00E-02 6.90E-03 ﬂ
Strontium-90 1.80E-01 4.50E-02 —u
Thorum-228 3.24E-02 9.11E-03 "
Thotium-232 0.00 2.32E.03 "
Thorium-230 2.32E02 7.15E-03 —"
Uranium-238 7.30E02 1.44E-02
Unanium-233/234 6.05E-01 4.04E-02
Uranium-235/236 5.96E-03 6.02E-03 "
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SAMPLE ANALYSIS BY PARAMETER
LOCATION
BY-WE1 Americium-241 7.16E-03 1.81E-03
Bionic Vegemton

WIPP East Cesium-137 2.90E-04 5.10E-04

'1 Cobalt-60 , 3.10E-04 5.60E-04

Fg Lead-210 2.20E-02 1.20E-02

Plutoniym-241 : - 9.96E-02 3.89E-02

Plutonium-238 2.26E-04 4.42E-04

Plutonium-239/240 -2.25E-04 3.12E.04

Polonium-210 | 7.90E-03 2.57E-03

Potassum-40 1.80E-0! 4.70E-02

Radium-228 7.70E-03 2.80E-03
H Radium-226 1.90E-02 1.60E-02 “
Swrontdum-90 8.86E-04 2.86E-03 j'
( ‘\) - | Thorium-232 2.89E-03 1.19E-03 n
- Thorium-228 1.16E-02 2.26E-03 n
Thorium-230 8.3BE-03 1.86E-03 ]l
Uranium-233/234 4.60E-03 1,77E03 “
Unanium-238 3.64E-03 1.54E-03 JI
Uranium-235/236 $.98E-04 5.86E04 1‘

BV-SEl Americium-24) 5.08E-03 1.48E-03

Biotic Vegetation

South East 1 : Cesium-137 -1.70E-04 7.60E-04

Cobali-60 4.30E-04 1.40E-03

Lead-210 2.10E-02 2.00E-02

Plulonium-241 -1.T4E-01 3.89E-02

Plutonium-238 2.31E-04 4.53E-04

Plutonium-239/240 5.76E-04 8.15E04

Poloniam-210 1.17E-02 2.69E-03

Pouassium~40 $.40EQ) 6.70E-02
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTING
LOCATION Ba/g ERROR
BV-SEI Radium-228 6.30E-03 2.90E03
Biotic Yegemuon
Sourh East Radium-226 1. 10E03 2.40E-.02
(conanued) )
Strontum-90 3.45E-03 2.64E-03
Thorium-230 7.53E-03 1.71EA3
Thorium-228 1.20E02 2.16E-03
Thorium-232 3.85E03 1.21E-03
Uranium-233/234 5.04E-03 1.65E-03
Uranium-238 4.74E-03 1.41E-03
Uranium-235/236 3.74E-04 4.23E-D4
BV-SE2 Americium-241 1.10E-02 2.29E-03
Biotic Vegeration
South Eas1 2 Cesium-137 2.00E-04 6.10E-04
Cobal-60 2.20E-04 6.90E-(4
Lead-210 2.60E-02 1.70E-02
Plutonium-241 -1.59E-01 3.34E-02
Plutonjum-238 -9, 94E-05 5.15E-04
Pluonium-239/240 0.00E+00 3.89E4
Polonium-210 5.21E03 2.15E-03
Potassium-40 4.00E-01 5.20E-02
Radium-228 5.80E-05 2.30E03
Radium-226 7.90E(2 1.40E02
Strontium-90 9.71E-4 2.02E03
Thonum-230 1.04E-02 2.09E-03 .
Thonum-228 3.03E-02 3.57TE-03
Thorum-232 5.69E-03 1 48E03
Uranium-233/234 5.05E-03 1.83E-03
Uramium-238 4.94E-03 1.63E-03
Unnium-235/236 1.45E-04 7.52E04
BV-NW1 Americium-241 8.49E-03 1.87E-03
Biotic Vegemton
North West | Cesium-137 -3.80E-06 7.20E-04
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTING
LOCATION Bo/g ERROR
BY-NWI1 Cobait-60 1.90E-05 7.60E-04
Biotic Vegetation
North West 1 Lead-210 4.60E-02 1.70E-02
(condnued) Pluonium:24] -1 49E-01 " 3.83ED2
Plutonium-238 ’ 1.09E-04 3.69E-04
Plutonium-239/240 2.17E-04 4.25E-04
Polonium-210 ' | 1.03E-02 2.54E-03
Pomssium<40 3.90E-01 5.00E-02
Radium-228 _ 3.10E-03 2 .60E-03
Radium-226 ' 2.30E-02 2.10E-02 H
Suontum-50 5.46E-03 2.65E-03
Thorium-230 9.33E-03 2.10E-03
Thorium-228 ‘ 9.72E03 2.43E-03
Thorium-212 3.58E-03 isee03 |
Unanium-233/234 5.50E-03 1.63E-03 n
Uranium-238 4.61E-03 1.42E-03 "
Uranium-2351236 3.71E-04 U 4i9E0s “
BV-NW2 Americium-241 6.82E-03 1.88E-03 “
Biotic Vegetation
North West 2 Cesium-137 -1.70E-0% 1.10E-03 J‘
Cobalt-60 -7.10E-04 1.20E-03 Jl
Lead-210 2.20E-02 . 3.00E-02 u
Plutcnium-241 712E02 3.65E-02 “
Plutonium-228 -5.30E-04 4.64E-04 - "
Plutoniom-2397240 1.06E-04 4.64E-04 "
Polonium-210 1.05E-02 2.85E-03 "
Patassium-40 3.90E-01 5.70E-02 ||
Radium-228 5.40E-03 4.40E03 “
Radium-226 1.50E-01 2.60E-02
Strontium-90 9.56E-04 2.55E-03
Thorium-230 8.95E-03 2.01E-03 “
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTING
LOCATION . Ba/g ERROR
BV-NW2 Thorium-228 1.75E-02 1.78E-03 "
Biotic Vegetaton
North West 2 Thorium-232 2.58E-03 1.20E-03
{continued)
‘ Uranium-233/234 7.25E-03 1.82E-03
| Uranjum-238 3.99E-03 1.31E-03 ]l
BV-CT1 Uranium-235/236 1.01E-03 7.82E-04 "
Biotic Vegetation
Control | Americium-241 6.40E-03 1.93E-03 JI
Cesium-137 - 2.20E-04 6.60E-04 "
Cobait-60 -3.80E-04 7.70E-04 "
Lead-210 2.80E-02 1.60E-02 j'
Plutonium-241 -1,34E-01 4.09E-02 "
Plutonium-238 ' -5.88E-04 6.10E04 "
| Plutonium-239/240 -1.17E-D4 6.90E-04
Polonium-210 1.83E-02 3.00£-03 jl
Powssium-40 5.90E-01 7.10E-02 I
Raditim-228 2.30E-03 3.10E-03
Radium-226 6.60E-03 2.20E-02 I
Strontium-90 4.85E-03 2.67E-03 “
Thorium-230 1.04E-02 2.0lE-03 ],
Thortum-228 6.68E-03 1.75E-03 "
Thorium-232 3.35E-03 1.23E-03 “
Uranium-233/234 8.97E-03 3.08E-03
Uranium-238 9,63E-03 3.05E-03 - _
Uranium-235/236 1.85E-03 1.55E-03 JI
BV-CT2 Americium-241 2.04E-02 4.06E-03
Biotic Vegemtion
Control 2 Cesium-{37 -1,10E-05 7.80E-04
Cobalt-60 -1.80E-04 9.20E-04
Lead-210 . 2.10E-02 2.10E-02
Pluonium-24{ -1.45E-0 3.17E-02
Plutonium-238 0.00E+00 2.69E-04 |]
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‘ SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTING j
: LOCATION Ba/g ERROR
BEV-CT2 Plutonium-239/240 1.04E04 3.81E-D4
Biotic Vegenuon
Control 2 Polonium-210 §.60E-03 2.01E-03
(continued) .
Ponssium-40 4.90E-01 " 6.50E-02
Radium-228 2.60E-03 3.10E-03 J
Radium-226 8.40E-02 2.60E-02 "
Strontiwm-90 3.56E-03 2.94E-03
Thenum-230 1.15E.02 2.47E-03
Thorium-228 2.20E-03 1.75E-03 {
Thorium-232 -1.43E-03 1.63E-03
Umanium-233/234 5.65E-02 1.77E-03
Uranium-238 3.20E-03 1.32E03
Uranium-235/236 6.07E-04 $95E-04
BR-NAR Americium-241 5.15E-05 1.7SE-04
Biotic Rabbit
Nonh Access Cesium-137 1.50E-04 3.90E-04
12081.1
Cobat-60 1.00E-04 160E04 |
Lead-210 7 2.50E-02 «wE0s |
Plutonium-241 -1.77E-02 8.36E-03
" Plutohmm-238 1.00E-04 1.41E.04
Plutonium-239/240 1.60E-04 1.36E-04 “
Polonium-210 3.10E-03 4,75E-03 J‘
Potassium-<40 1.10E-01 2.90E-02 J
Radium-228 1.60E-03 150803 - “
Radium-226 1.40E-03 6.80E-03
Strontum-90 3.90E-03 4.40E-03
Thonum-230 5.31E-04- 2.41E-04 _“
Thonum-228 1.03E-04 1.35E-04
Thorium-232 -1.90E-03 8.30E-D5
Uranium-233/234 2.44E-04 1.77E-04 |
Uranium-238 1.13E-04 1.04E-04
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNTT COUNTING
LOCATION Ba/g ERROR
BR-NAR Uranum-235/236 4.65E-08 1.12E-04
Biotic Rabbit
North Access
12081.1
(continued)
BR-NAR Americium-241 2.57E-04 1.30E-04 '
Biodc Rabbit
Nonth Access Cesium-137 7.60E-05 3.80E-04
111411
Cobait-60 -5.00E-04 3.30E04 J
Lead-210 6.20E-03 2.50E-02 “
. Plutonium-241 -2.46E-02 6.93E-03 "
Plutonium-238 1.72E-05 3.37E0S ||
Plutonium-239/240 1.72E-08 1.52E05 “
Polonium-210 2.50E-03 2.29E03 J
Potassium-40 9.60E-02 2.90E-02 "
Radium-228 2.00E03 1.30E-03 J]
Radium-226 5.60E-02 1.60E-02 “
Strontum-90 5.30E-03 4.20E-03 ||
Thorium-230 5.52E-04 2.12E-04 “
Thorium-228 '1.9SE05 8.51E03 n
Thorium-232 5.33E-05 7.79E03 "
_ Uranium-233/234 3.19E-04 2.06E-04
Uranium-238 -7.98-05 1.11E-04
Uranium-235/236 1.23E04 1.28E-04
BR-LWA Americium-241 1.92E-04 1.51E-04
Biotic Rabbit
Land Withdrawl Area Cesium-137 -5.60E-04 1.40E-03
12121.2 Cobalt-60 -1.30¢-04 1.20E03
Lead-210 1.50E-0 2,30E02 ]I
Plutonium-241 2.74E-02 8.30E03
Plutonium-238 -2.19E-04 1.61E-04
Plutonium-239/240 0.00E+00 9.52E-05
Polonium-210 3.97E-03 2.87E-03 “
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNTT COUNTING
LOCATION Ba/g ERROR
BR-LWA Pomassium-40 1.20E-01 4.10E-02
Biotic Rabbit
Land Withdrawl Area Radium-228 2.80E-03 4.80E-03 (
“:,ﬁ:d, Radivm-226 1.20E-01 3.80E-02
Stronsium-90 3.60E-04 3.60E-03 |
Thorium-230 1.11E-03 2.90E-04 "
Thorium-228 2.11EDS 2.20E-04 "
Thorium-232 -3.19E-0S 1.98E-04
Uranium-233/234 4.36E-04 2.06E-04
Uranium-238 -5 96E-0$ 1.17E-04
Uranium-235/236 -7.35E-05 8.32£-05
BR-LWA  Americium.241 3.41E-04 1.77%-04
Biotic Rabbit .
Land Withdrawi Area Cesium-137 3.60E-04 5.60E-D4
13z Cobalt-60 4.30E-04 " 4.60E-04
Lead-210 $.30E-02 B.70E-03 h
Plutonium-241 -4.18E-02 7.51E-03 "
) " Plutonium-238 3.73E-05 "'1.16E-04 "
Plutoniom-239/240 1.12E-04 1.03E-04 jl
Polonium-210 4.98E-03 3_82E-03 "
Potassium-40 1.20E-01 3.70E-02 "
Radium-228 1.30E-03 31.70E-03 “
Radium-226 9.60E-03 1.30E-02 “
Strontium-90 6.10E-03 4.10E-03
| Thotium-230 1.20E-03 1.26E04
Thorium-228 1.51E-04 1.74E-04
Thonum-232 -1.98E-05 1.16E-04
Uranium-233/234 2.85E-04 2.14E04 |I
Uranium-238 5.72E-05 1.12E04
Uranium-235/236 7.06E-05 1.22E-04
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNTT COUNTING
- LOCATION Bq/g ERROR
BF-PEC Americium-241 6.90E-05 8.29E-05
Biotc Fish
Pecos River Cesium-137 9.20E-05 4 .20E-04 "
Cobalt-60- 1.30E-04 . 4.10E-04 "
Lead-210 2.90E-02 5.10E03 "
Plutonium-241 2.32E-02 3.31E03
Plutonium-238 1.97E-05 4.74E-05 "
Plutonium-239/240 0.00E+00 3.86E-05 "
Polonium-210 1.72E-03 9.37E-04 I
Potassium-40, 1.10E-01 3.30E-02
Radium-228 1.40E-03 1,50E-03
Radim-226 3,80E-03 8.00E-03
Stronzum-90 -172E03 2.27E-03 |
Thorium-230 7.37E-04 1.13E-04
Thorium-228 2.20E-05 432605 |
Thorium-232 -2.04E-05 2.83E-05 “
Uranmm-233/234 3.63E-04 1.30E-04
Uranium-238 1.59E-04 9.50E-05 II
Uranium-235/236 1.15E-05 6.76E-05 “
I BF-BRA . Americium-241 0.00E+00 4.67E05
Biotic Fish
Brantley Lake Cesium-137 - -3.40E-04 4.30E-04
' Cobalt-60 7.90E-04 4.10E-04 ||
Lead-210 3.80E-02 6.30E-03
Plutonizm-241 2.03E-02 3.15E-03
Plnonum-238 0.00E+00 5.46E-08 Il
Plutonium-239/240 -9.84E-06 431E0S
Polonium-210 5.34E-03 1.69E03
Potassium-40 8.80E-02 1.80E-02
Radium-228 3.40E-04 2.90E-03
Radium-226 8.80E-03 1.00E-02
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SAMPLE ANALYSIS BY PARAMETER RESULT/UNIT COUNTING
LOCATION By/g ERROR
BF-BRA Smrontum-90 1.19E-03 2.41E-03
Bionc Fish
Brantiey Lake Thorium-230 7.31E-M 1.70E-04
(connnued)
Thorium-228 -4 19E-05 5.81E-05
Thorium-232 2.92E-05 4.26E-05
Uranium.234 8.04E-04 1.8CE-04
Uranivm-233 9.33E-04 1.2E-04
Uraniurn-235/236 6.06E-05 6_28E-0%
L — e — - —— =
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PARAMETER RESULTS UNIT
LOCATION
HE-COM Radium 226 < 03 pCi/L "
DP.831 15Y Quarnter
Sewage Samples Radium 228 <2 pCi/L "
Nitrate/Nitrite 1.0 ‘mg/L "
Nitrogen/Kjeldahl 76 mg/L JI
Totat Dissolved Solids 1600 mg/L "
Total Dissolved Salids 16000 mg/L JI
Total Dissoived Solids 15000 me/L J’
HE-COM Radium 226 <06 pCI/L |
DP-831 2™ Quaner
Sewage Samples Radium 213 2.7+/-10 oCi/L "
Nitrate/Nitrite 0.2 mg/L |
Nitrogen/Kijeldahl 46 mg/L
Totai Dissolved Solids 1700 mg/L
Towl Dissoived Solids 12000 mg/L
Total Dissolved Solids 12000 me/L. i
HE-COM Radium 226 4.0+/0.6 pCi/lL "
DP-831 3 Quaner ] - "
Sewage Samples Radium 228 <2 pCi/L
Nitrate/Nitrite < 0.1 mg/L 'I
Nitrogen/Kjeldahi 48 mg/L-
Total Dissolved Solids 30000 mg/L —"
Total Dissolved Solids 31000 mg/L n
Total Dissolved Solids 5500 mg/l
HE-COM Radium 226 < 0.6 PCIML |
DP-831 4™ Quarter ) 'I
Sewage Samples Radium 228 1.1+/0.6 pCi/L
Nitrate/Nitrite 0.1 mg/L n
Nitrogen/Kjeldahi 71 mg/L
Totat Dissolved Solids 24 mg/L
Total Dissoived Solids 16000 mg/L
Total Dissolved Solids 15000 mg/L JI

Ff
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SAMPLE ANALYSIS BY LOCATION

PARAMETER RESULTS UNIT u

TS-NW1 Saturation Percent 27
Terrestrial Surface
Non-Radiclogical Conductivity 19 mmhos/em "
North West | Chioride g gk "
pH 8.5 pH "
Calcium. toml 58 mgikg
Potassium, totl 26 mgikg
Magnesium, meal 6 mg/kg
Sodium, ol 3 mg/kg
Sodium Absorption Ratio 10 SAR JI
Samntion Percemt 30 2 Jl
Conductdvity 22 mmhos/cm H
Chloride 24 mg/kg Dry JI
pH B.2 pH J]
Calcium, on 50 me/kg n
Potassium. total 2 mg/kg
Magnesium, totai 7 mg/kg
Sodium, total 9 mg/kg
Sodium Absorption Ratio 29 SAR I
Saturation Pescent 27 % "
Conductivity .13 mmhos/cm 1
Chlonde 28 mg/kg Dry 1'
pH 3.0 pH
Calcium, wal - 32 wg/kg
Potassium, ool 14 mg/kg
Magnesium, towl 4 mg/kg
Sodium, total 3 mg/kp :
Sodium Absorption Ratio .13 SAR i
Sawration Percent 29 %
Conductivity 15 mmbos/cm I'
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SAMPLE ANALYSIS BY LOCATION PARAMETER RESULTS UNIT
TS-NW1 Chloride 20 mg/kg Dry '
Terrestria) Surface
Non-Radiological pH 7.7 pH JI
l‘l(:on::n:fu:t)l Calcium, ot 37 . mglkg 4"
Powasium, tol 27 mge/kg
Magnesium, tor) 4 mgikg jl |
Sodium, totat 4 mg/kg 1'
Sodium Absorption Ratio A7 SAR {l
Saturation Percént 15 %
Conductivity 1 mmhos/cm “
Chloride 1 mg/kg Dry
pH 8.2 pH
Calctum, oml 23 mg’kg
Potassium, total 12 mg/kg "
Magnesium, totd 3 mg/kg
Sodium. towd 7 mgikg
Sodinm Absorpzion Ratio 36 SAR
Samration Percent 28 % Jl
Conducsivity 15 mmbos/m “
Chioride 6 mg/kg Dry
pH 8.8 pH ’l
Calcium, total 36 mg/kg
Ponssium. total 2 mg/kg
Magoesium, tonl 9 mekg
Sodium, toml 4 mg/kg
Sodium Absorption Ratio * A5 SAR
TS-NW2 Saturation Percent k %
?ﬁmm Conductivity .10 mmhos‘cm J
Nonh Wes 2 Chloride s mg/kg Dry Jl
pH 7.0 pH I'
——— . ———
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I] SAMPLE ANALYSIS RY LOCATION PARAMETER

1995 WIPP Site Environmental Report : “

TS-NW1
Terrestrial Surface
Nen-Radiological

North West 2
(continued)

ll

Potassuim. toral 18 mg'kg
Magnesium, ol 4 mg/kg "
Sodium, total 3 mgfkg
Sodium Absorption Rativ .16 SAR
Saturation Percent 33 %
Conductivity 12 mmhos/cm ]
Chloride <6 mg/kg Dry “
pH 6.9 pH u
Calcium, ol 25 mg/kg "
Potassium, toml 25 mg/kg "
Magnesiur; totl 5 mg/kg 1‘
Sodium, woral 3 mg/kg ]I
Sodium Absorprion Ratio .14 SAR ,]
Sauration Percent k2 %
Conductivity 09 mmhos/cm
Chiloride <6 mg/kg Dry
pH 6.6 oH
Calcium, toml 21 mg/kg
Powssium, tonl 16 mg/kg Jl
Magoesium, tom! 4 mg/kg
Sodium, weal 3 mg/ky
Sodium Absorption Ratio .16 SAR
Samiration Percem 30 %
Conductvity 07 mmhos/cm
Chloride <6 mg/kg Dry |
pH 6.8 pH
Calcium, wml 16 mg/kg
Potasstum, toml 14 mglkg
Magnesium, total 3 mg/kg
Sodium, toml 2 mg/kg
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SAMPLE ANALYSIS BY LOCATION PARAMETER RESULTS UNTT =="
TS-NW2 Sodium Absorprion Ratio RT SAR "
Terrestrial Surfice
Nou-Radiociogical Saturation Percent 30 %
North West 2
(continued) Conductivity .11 mmhos/ctn
Chioﬁdc 6 mg/kg Dry
pH 7.1 pH . "
Calcium, total 24 mg/kg ]l
Ponassium, total 20 mg/kg II
Magnesium, total 4 mg/kg
Sodium, total 3 mg/kg
Sodium Absorption Ratio A5 SAR
Saturation Percent 30 %
Conducﬁv.ity 06 mmhos/cm
Chloride < 6 mg/kg Dry
s 7.0 pH_
Calcium, tomd 11 mg/kg
Potassium, toal " 1 mg/kg
Magnesium, totxl 2 my/kg
Sodium, toal . 2 mg/kg
Sodium Absorption Ratio .15 SAR “H
TS-SEI Samntion Percent 27 %
Terrestrial Surface
Non-Radiological Conductivity 14 mmhos/cm
South East | Chioride 10 mg/kg Dry
pH 8.1 pH ‘
Calcium, tomd - 42 mg/kg
Powmssium, total 13 mg/kg
Magnesium, total 4 mg/kg
Sodium, total 3 mg/kg
Sodium Absorption Ratio 42 SAR
Sawration Percent 30 %
Conductivity A3 mmhos/cm
B24
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SAMPLE ANALYSIS BY LOCATION PARAMETER RESULTS UNIT
TS-SE1 Chiloride 6 mg/kg Dry
Terrestnal Surface
Non-Radiofogical pH 7.3 pH
South East | .
{continued) Calciym. tom n mg/kg
Potassium, rotal 16 mg/kg h
Magnesium. towl 5 mg/kg :"
Sodium, tot) 3 mgky "
Sodium Absorption Rada 13 SAR “
Sawuration Percent 27 * "
Conductivity 10 mmhos/cm ]I
Chloride <6 wg/kg Dry 1,
pH - 7. PH J
Calcium, tol 27 mg/kg ‘"
Pomssium, toml 12 mg/kg
(— ) Maguesium, torl ¢ mg/kg
~ Sodium, ol 3 me/kg
Sodium Absorption Ratio 14 SAR
Saturation Percemt k)| % J
Conductivity A7 mmbos/cm ﬂ
Chloride & mg/kg Dry J
pH 8 pH JI
Cakium, wtal 58 mg/kg :‘
Poussium, weat n ‘mgig
Magneshum. 1onl 6 mg/kg J
Sodium, totl 3 my/kg
Sodium Absorpton Ratio .10 SAR j
Sasmration Percent 29 %
Conductivity 10 mmhos/cm "
Chloride <6 mg/kg Dry
pH 7.5 pH
Calcium, toml 24 mg/kg
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|| SAMPLE ANALYSIS BY LOCATION

PARAMETER RESULTS
TS-SE1 Potassium, tonal 13 mg/kg |I
Terrestrial Surface
Non-Radiological Magnesium, toml 4 mg/kg "
South East 1
(continued) Sodium, weal 2 mg/kg "
Sodium Absorption Ratio 10 SAR "
Satiration Petcent ‘ ‘ 30 % "
Conductivity A1 . mmhos/cm —I'
Chloride <6 mg/kg Dry - ll
pH 7.5 pH J
Calcium, total 30 mg/kg "
Po!usiuﬁ. toml 13 mg/kg "
Magnesium. toul 4 mg/kg {
Sodium, total 4 mg/kg
Sodium Absorption Ratio .18 SAR
S22 Samnsion Percent 29 % |
Noe-Radiological Conductivity 09 mmhos/cra |'
South East 2 .
: Chloride =~ <6 mg/kg Dry Il
pH 6.9 pH ||
Calcium, total 2 mg/ky ||
Potassium, total 18 mg/kg ll
Magnesium. toal 4 mg/kg "
Sodivam, total 2 mg/ky
Sodium Absorption Ratio .10 SAR
Samration Percent k| %
' Conductivity a1 mmbos/cm |
Chloride <8 mg/kg Dry
pH 6.9 pH
Caicium, total 28 mg/kg
Potassium, totad 14 mg/kg
Magnesium, total 4 mg/kg
Sodium, total 2 mg/kg
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u—-SAMPLE ANALYSIS BY LOCATION PARAMETER RESULTS UNIT
TS-CT1 Potassium, towl L mg/kg J
Terrestrial Surfzce
Non-Radiotogical Magnesium, total 4 mg/kg ‘“
Congot | .
(continued) Sodium, total 2 mg/Xg Jl
Sodium Absorprion Rato 2 SAR J'
Ssnuration Percent 2 % J
Conductivity .08 mmhosiem ‘Jl
Chioride <6 mg/kg Dry
pH 6.6 pH "
Calcium, ol 15 mg/kg JI
Potassium, otal 19 mp/kg 1|
Magnesium, toaal 3 mg/kg ;"
Sodium, total 1 mg/kg Jl
Sodivm Absorpton Ratio .62 SAR _"
Q 5 Sawration Percent 32 % JI
/ Conductivity .10 mmbhos/cm JI
Chloride <6 mg/kg Dry Jl
pH 6.3 pH
Calcium, total 2 mg/ke
Potassium, tonl 36 mg/kg
Magnesium, totat 4 mg/kg
Sodium, tomd 2 mg/kg J‘
Sodium Absorption Ratie .10 SAR Jl
Ssmiration Percent 29 %
Conducavity . 06 mmbos/cm
Chloride <6 mg/kg Dry
pH 1 pH
Calcium, wotal 13 mglkg
Pomssium, 0wl 23 mg/kg ju
Magoesium, toml 2 ng/kg
Sodium, towl 2 mg/kg J

N i
@
.
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AMPLE ANALYSIS BY LOCATION PARAMETER RESULTS UNIT n
TS-CTL Sodium Absorption Ratio 4 SAR
Terrestrial Surface
Nop-Radiological
Control 1
{continued)
TS5-CT2 Sawnton Percem 25 % ]I
Terrestrial Surface :
Non-Radiclogical Conductivity 07 mmhos/cm “
Conurol 2 Chloride <6 mg/kg Dry | “
pH 19 pH II
Calcium, wd 18 mglké "
Pomassium, total 6 me/kg II
Magnesium, toai 3 mg/kg H
Sodium, total 2 mg/kg II
Sodium Abserption Ratio 11 SAR “
© 77 Samrnation Percéne T 32 % ’ —“
Conductivity .19 mmbos/cm 'l
" Chloride 9 mg/kg Dry "
pH 7.1 pH “
Caktum, tomi 52 mg/kg H
Potassium. total 24 mg/kg
Magnesium, 1ot 10 mg/kg "
Sodium, totai 3 mg/kg ll
Sodium Absorption Rado .10 SAR
Sanuntion Percent 29 %
Conductivity a2 mmhos/cm
Chloride 9 mg/kg Dry
pH 7.0 pH
Calcium, towl 32 mg/kg _J
Potassium, toml 17 mg/kg '
Magpesium. i 6 mg/kg H
Sodium, towl 3 mg/kg H
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PARAMETER RESULTS

TS-SE2 Sodium Absorption Ratio o SAR "
Terrestrial Surface
Non-Radiclogical Sanuration Percens 27 % ‘"
South East 2
(continued} Conductivity 06 mmhos/cm “
Chloride <6 me/kg Dry JI
pH 7.3 pH jl
Calcium, torl 16 mg/kg “
Potassium, total 7 mgrke “
Magnesium, wonl 2 m;fké "
Sodium, total 2 mg/kg
Sodium Absotption Ratio A2 SAR
Sawration Percent 31 %
Conductivity 10 " mmhos/cm
- - -~ Chloride - ] ‘mg/kg Dry - { '
O - .|
- Calcium, total 24 mg/kg “
Pomassium, total 21 mg/kg n
Magnesium, otal 4 mgikg H
Sodium, wtal 2 mg/kg "
Sodium Absorption Ratio 09 SAR II
Sawration Percent 28 %
Conductivity 09 mmbos/cm
Chloride < & mg/kg Dry
pH 7.0 pH
Calcium, toral )| mg/kg
Pomssium, total 12 mg/kg
Magnesium, oml 3 mg/kg
Sodium, toml 2 mg/kg
Sedjum Absorprion Ratio 11 SAR
Samradon Percent 27 %
. Conductivity 07 mmbos/em
C
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|’ SAMPLE ANALYSIS BY LOCATION PARAMETER RESULTS UNIT
TS-SE2 Chloride <6 mg/kg Dry
Terrestial Surface
Non-Radiciogical pH 6.8 pH
South East 2 : _
{continued) Cllcnlm. torad 16 m’ks
Porassium, tom! i mg/kg
Magnesium, total 3 mgikg II
Sodium, toral 2 mg/kg II
Sodium Absorption Ratic A2 SAR jl
TS-CT1 Sawration Percent 27 % ||
Terrestial Surface
Non-Radiological Conductivity 05 mmhos/em "
Conuol 1 .
Chlaride <6 mg/kg Dry n
pH 6.9 pH H
Calcium, tomt 1 mg/kg jl
Potassium, wtal 13 mg/kg "
Magnesium, ol 2 mg/kg “
Sodium, toml 2 mgrkg "
Sodium Absorption Ratio 15 SAR
Saturation Percent 33 %
Conductivity 1 mmhos/cm H
Chloride 7 mg/kyg Dry
pH 6.7 pH
Calcium. wal 25 mg/kg _u
Potassium, total 13 mg/kg "
Magnesium, wal 5 mglkg “
Sodium. wtal 2 mglkg l
Sodium Absorption Ratio .10 SAR
Samration Percent i H %
Conductvity .12 mmhos/cm H
Chloride 12 mg/kg Dry n
pH 6.9 pH u
Calcium, ot 16 mg/kg H
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SAMPLE ANALYSIS BY LOCATION PARAMETER RESULTS UNIT "
TS-CT2 Sodium Absorption Ratio 13 SAR "
Terrestrial Surface
Non-Radiclogical Sawration Percent 25 % "
Control 2
(continued) Conductiviry 09 nenhos/cm n
Chloride <6 mg/kg Dry ]I
pH 7.5 pH "
Calcium, ioral 23 mg/kg JI
Potassium, total 8 mglkg "
Magnesium, total 4 mgfkg
Sodium, wai 2 mg/kg
Sodium Absorption Ratio 10 SAR |
Saturation Percent 17 % "
Conducrivity .13 mmhos/cn I'
Chloride 7 mg/kg Dry H
pH 7.2 pH
Calciym, total 30 mg/kg
Potassium, wtal 24
Magnesium, tom) 6 mg/ky
Sodium, ol 2 mg/kg
Sodium Absorption Ratio .09 SAR “
Sawmration Percen 32 % II
Conductivity .1 mmhos/cm
Chloride © 13 mg/kg Dry
pH 7.2 |
Calcium, towl 30 mg/kg
Pomassium, total 13 mg/kg
Magnesivm, total 5 mg/kg
Sodium, toml 2 mg/kg
Sodium Absorption Ratio 09 SAR
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|| SAMPLE ANALYSIS BY LOCATION

PARAMETER RESULTS
TS-WEL Samration Percent 27 % "
Terrestrial Surface
Non-Radiological Conductivity 10 mmhos/em 7'
WIPP East 1 Chloride 9 mg/kg Dry "
pH 74 pH "
Calcium, toal 28 mgikg u
Potasstum, total 10 mg/kg jl
Magnesium, total 4 mgikg jl
Sodjum, toml 4 mg/kg "
Sodium Absorption Ratio 19 SAR "
Samndoﬁ Percent 27 % "
Conductivity 09 mmt;o:Jcm "
Chloride 7 mg/kg Dry . Il
pH 7.8 pH n
Caleium. total 23 mg/kg J
Potassium, tomd 9 mg/kg "
Mlglicsitm. tom} 3 mg/kg
Sodium, tol 4 mp/kg
Sodium Absorption Ratio 21 SAR
Satration Percent 29 % "
Conductivity 12 mmhos/cm ]'
Chiloride <6 mg/kg Dry “
pH 7.6 pH
Calcium, toml » mg/kg
Pomssium, toml 12 mg/kg
Magnesium, totl 4 mg/kg
Sodium, totl 2 mg/kg I'
Sodium Absorption Ratio 09 SAR ||
Samration Percent 33 ] ||
Conductivity 10 mmbos/cm "
Chloride <6 mg/kg Dry “
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SAMPLE ANALYSIS BY LOCATION PARAMETER - RESULTS UNTT
TS-WE1 pH ' 4.0 pH
Terrestrial Surface
Non-Radiological Calcium, wtal 30 mg/kg
WIPP East | )
(conrimed) Potassium, total 9 . mglkg
Maggesium. totl ‘ l3 ox/kg
Sodium, ! k! mg/kg JI
Sodium Absorption Ratio - 14 SAR "
Sawration Percent 29 %. 1]
Conductiviey 15 mmhos/¢m
Chloride 6 mg/kg Dry J
pH 1.9 pH "
Calcjum, tol 4“4 mg/kg "
Pomssium, ol 15 mg/kg “
Magnesium, wtal 5 mg/kg
( ) Sodium, wal 3 mg/kg
- Sodivm Absorption Ratio At SAR
Sawration Percent 3 %
Conductivity 09 mmhos/cm
Chloride <6 mg/kg Dry
pH 7.8 pH
Calcium. ol 2 mg/ky
Potassium. total 10 mg/kg
Magnesium, toal 4 wmg/ky
Sodium, total 3 mgikg
Sodium Absorpuon Ratio
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