
BY APPLIED IMAGE, INC. _





/ "

--a

- New Mexico
EnvironmentDepartment

1993AnnualPerformanceReport

- PR__---RAM

=__ DOEOversightProgram
_- at Departmentof EnergyFacilitiesin New Mexico

(Grant No. DE- FG04 - 91AL65779)

DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Governmentnor any agency thereof, nor any of their

employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product,or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
ence herein to any specific commercial product, process, or service by trade name, trademark,

manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom" __$1 _
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
United States Governmentor any agency thereof.

DISTRIBUTION OF THIS DOOUMENT IS UNLIMITED



|

, TABLE OF CONTENTS
i

%.

EXECUTIV_SUMMARY .............................................. 1

1 INTRODUCTION AND GENERAL .................................. 6
I.i Introduction ......................................... 6

1.2 Agreement and Grant Negotiations ..................... 6
1.3 Personnel and Administrative Issues .................. 7
1.4 Work Plan ............................................ 9
1.5 General ....... ........................................ 9

2 GUIDANCE DEVELOPMENT ...................................... 9

2.1 Umbrella Protocol- NMED/DOE .......................... 9
2.2 Site Specific Protocols ............................... I0

3 ENVIRONMENTAL MONITORING, RESTORATION ANDOVERSIGHT ........ I0
3.1 General .............................................. i0
3.2 LANL Oversight ....................................... ii

3.2.1 General Oversight Activities ................... Ii
3.2.2 Sampling Activities ............................ 13
3.2.3 Environmental Restoration/Cleanup Activities.. 15
3.2.4 Waste Management .............................. 17
3.2.5 Corrective Action ............................. 17
3.2.6 Waste Characterization ........................ 18
3.2.7 Quality Assurance ............................. 18

3.3 SNL/ITRI Oversight ................................... 18
3.3.1 General Oversight Activities .................. 18
3.3.2 Sampling Activities ........................... 19
3.3.3 Environmental Restoration/Cleanup Activities..20
3.3.4 Waste Management .............................. 21
3.3.5 Waste Stream Audits ........................... 21
3.3.6 Quality Assurance ............................. 22

3.4 WIPP Oversight ....................................... 22
3.4.1 General Oversight Activities .................. 22
3.4.2 Sampling Activities ........................... 24
3.4.3 Environmental Restoration/Cleanup Activities..25
3.3.4 Waste Management .............................. 26
3.3.5 Corrective Action ............................. 26

4 ASSESSMENT OF COMPLIANCE .................................. 26
4.1 LANL ................................................. 26
4.2 SNL/ITRI ............................................. 27

5 DATA REVIEW AND TREATMENT ................................. 27

6 DOCUMENT REVIEW ........................................... 27

7 EMERGENCY RESPONSE PLANNING.... ........................... 28

8 PUBLIC INFORMATION/PUBLIC RELATIONS ....................... 29
8.1 General .............................................. 29
8.2 Reports ...................... _....................... 30

8.2.1 Quarterly ..................................... 30



8.2.2 Annual Report ................................. 30
8.3 Informational Meetings .............................. 30

8.3.1 General ....................................... 30 -
_8.3.2 Environmental Restoration/Cleanup ............. 31

8.3.3 Facility Meetings ............................. 31
8.4 NMED/DOE Meetings .................................... 32

8.4.1 General ....................................... 32
8.4.2 Bi-Monthly Meetings ........................... 32
8.4.3 Annual Meeting ................................ 32

9 TRAINING .................................................. 33
9.1 Technical Training ................................... 33
9.2 Worker Health and Safety ............................. 34

9.2.1 Training of Staff ............................. 34
9.2.2 Health and Safety Plans ....................... 34

FIGURES
Figure 1 - NMED Organization Chart ........................ 8

ATTACHMENT I - Environmental Monitoring Data .................. 35



EXECUTIVE SUMMARY

Introduction

In October of 1990, The New Mexico Environment Department entered into an agreement with the
U.S. Department of Energy (DOE) to create the Department of Energy Oversight and Monitoring
Program. This program is designedto create an avenue for the State to ensure DOE facilities are
in compliance with applicable environmental regulations, to allow the State oversight and monitoring
independent of the DOE, to allow the State valuable input into remediatlon decision making, and
to protect the environment and the public health and safety of New Mexicans concerning DOE
facility activities. This agreement, called the Agreement in Principle (ALP), includes all four of New
Mexico's DOE facilities: Los Aiamos National Laboratory in Los Aiamos; Sandia National
Laboratories and the Inhalation Toxicology Research Institute on Kirtiand Air Force Base in
Albuquerque; and the Waste Isolation Pilot Plant near Carisbad.

The New Mexico Environment Department (NMED) devotes 37 staff members to the DOE Oversight
and Monitoring Program. The majority of New Mexico Environment Department ALP staff are
scientists and other technical staff who spec!alize in ground water and surface water issues, air
monitoring and hazardous and radioactive ma1_eriais. ALP staff are stationed both at the four U.S.

Department of Energy facmties and in Santa Fe. Additionally, Affidavit Agreements have been
signed with the Scientific Laboratory Division, N.M. Department of Health and the N.M.
Department of Public Safety. These two state agencies have hired additional staff to assist NMED
with laboratory services and emergency response planning.

General Successes in 1993

The NMED Hazardous and Radioactive Materials Bureau AlP staff have Initiated a national project
to establish an electronic mail system to facilitate communications between state and tribal
technical/management personnel involved in DOE cleanup oversight. A pilot electronic mall system
test is scheduled for February of 1994.

An ambient air monitoring program at Los Aiamos National Laboratory (LANL) and Sandia

National Laboratories ($NL) has been implemented. The state now has four air monitoring statiom
at each facIHty. The monitors were fully calibrated and filter exchanges are continuing on a bi-
weekly basis. Filters are counted for gross beta using in-houx equipment and procedures that are
modeled after EPA's Environmental Radiation Ambient Monitoring System (ERAMS) program.
The gross beta counts are being tabulated to establkh long term trends and to monitor for elevated
readings. The filters are being archived for eventual radioehemical analysis by a laboratory.

NMED Air Quality Bureau staff are using EPA computer models to estimate the dose to the pubU¢
from actual emissions and possible scenarios. Thk ability allows NMED to verify the calculations

required of the sites and insure that there is adequate protection of the public. Additionally, a data
management system was installed at the Waste Isolation Pilot Plant (WlPP) which provides constant
meteorological data for insertion into the models.
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An environmental dosimetry program is operating at LANL, SNL and WIPP. Landauer, Inc., has
been contracted to provide, anneaL,and read the Aluminum Oxide phosphor thermolumlnescent
dosimeters.

NMED Ground Water Protection and Remediation Bureau and Surface Water Quality Bureau AlP
staff completed a report entitled "Initial Inspection of Site Water Systems and Wells at DOE
Facilities in New Mexico." A NMED Ground Water AIP staff member stationed at LANL was
technical chairman for the Rocky Mountain Ground Water Conference in Albuquerque and
coordinated special sessions on recent hydrogeologic work at LANL as well as SNL/ITRI.

Los AIcunos National Laboratory

Air Monitoring

NMED Air Quality Bureau AlP staff have concentrated on review of LANL's air monitoring and
surveillance activities and review of the lab's efforts to come into compliance with 40 CFR 61
Subpart H requirements regarding National Emission Standards for Hazardous Air Pollutants
(NESHAP). LANL is out of compliance with some of the procedures used to determine radioactive
emissions from certain stacks, but is currently working with the EPA to implement measures to
assure compliance. Air Quality Bureau staff are reviewing LANL's monthly progress reports for
NESHAPS compliance and are observing LANL's air monitoring procedures.

Sampling

Extensive sampling activities were conducted at LANL in 1993 and samples have been submitted
to the Scientific Laboratory Division for analysis. Sampling is done In coordination with the LANL
Environmental Surveillance Program in order to obtain split or duplicate samples. The activities
included sampling of ground water, springs, stream bed sediment, snowmelt runoff, and locally
grown vegetables.

Environmental Restoration

LANL staff at the radioactive waste water treatment plant expressed concern that slanted borings
which were planned to penetrate below the locations of existing waste management facilities might
intercept subsurface structures and result in release of contaminated water. NMED AlP staff found
this concern to be valid and recommended against the procedure.

Site visits by NMED AIP staff at TAS0 resulted in the determination that a liquid storage tank
described as having never been used to store radioactive liquids had in fact been used for storage
of both gamma and beta contaminated liquids.

NMED AIP's recommendations that potential ecological Impacts be included in prioritization for
future cleanups were incorporated by DOE in its rating system.
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Releases and Corrective actions

A release of primary cooling waste into Los Alamos Canyon from the TA 2 Omega West Reactor
was reported in January 1993. EM-8 staff sent water quality data to the NMED Surface Water
Quality Bureau on a weekly basis.

LANL submitted a corrective action and sampling plan for the remedlation of Solid Waste
Management Unit (SWMU) #3-010 mercury release. LANL reported a release of mercury into a
tributary of Pajarito Canyon according to WQCC Regulation 1-203 (spill reporting). Rains caused
erosion to the water course. NMED Surface Water Quality Bureau staff attended meetings with
DOE, LANL and contractors regarding the corrective actions and sampling plan. Representatives
of the Los Alamos Area Office began working with NMED's site representative to determine the best
means for providing NMED with information regtrding the nature, quantities and hazards
associated with hazardous, mixed and radioactive waste produced, stored or disposed of at LANL.

Sandia National Laboratories /Inhalation Toxicology Research Institute

Sampling

Sampling continued for the Kirtland/Sandia basewide background study designed to determine
natural, non-contaminant associated levels of heavy metals in soils, sediments and ground water.
Samples are being analyzed for chromium, cadmium, vanadium, barium, boron lead and strontium,
among other elements.

Sampling of soils, sediments, vegetation, surface water, and ground water was performed for
radiochemicai analysis. Sampling locations have been chosen as a subset of those sampled by DOE
facility environmental surveillance and restoration programs. Incidental samples have been obttJned
by NMED in independent efforts.

NMED Hazardous and Radioactive Materials Bureau .AIP staff are investigating the KAFB ares
background water quality. Samples are being taken from monitor and supply wells, indigenous
rocks, drill cuttings, and drilling cores that will be analyzed for trace metals.

NMED Ground Water Protection and Remediation Bureau and Surface Water Quality Bureau AIP
staff selected sites for sampling storm runoff, especially in Tijeras Arroyo and its tributaries, as a

follow up to the NMED Ground Water Bureau's nitrate study. The NMED AlP representative at
SNLJITRI split samples from SNL Technical Area 2 leschfleld monitoring wells and from ITRI's
monitoring wells and assisted Hazardous and Radioactive Materiais Bureau AIP personnel sample
SNL's Chemical Waste Landfill background wells and isleta Pueblo's monitoring wells.
Additionally, NMED Ground Water staff helped select site wide monitoring wells for Hazardous and
Radioactive Materials Bureau's chromium study at SNL.

NMED Surface Water staff instituted the Storm Water lVionitoring Program at SNL in November
of 1993. An automatic sampler and flow meter was placed at the stream below TA-1. Due to a lack
of storm activity, no samples have been collected.



Environmental Restoration and Cleanup

The Environmental Restoration program at SNL will address approximately 226 suspected disposal
or spill sites_

NMED staff provided both SNL and EPA technical comments on SNL's RFI workplans for TA-2
and the Liquid Waste Disposal Facility (LWDF). The major finding in both cases has been that
neither facility includes an adequate ground water monitoring system. At the LWDF, over 16
million gallons of radioactive primary reactor coolant water was disposed of In unlined trenches.
As of the time of the workplan evaluation two wells had been established at the LWDF but neither
had been sampled.

NMED AIP staff attending an SNL site tour learned that directional drilling cores under two
unlined chromic acid pits identified chromium at 23,700 ppm. Staff observed that SNL's
mathematical models failed to predict this level and rate of chromium movement in the subsurface.

Hazardous and Radioactive Materials Bureau AIP staff completed two reports on the adequacy of
ground water monitoring program at SNL. The reports titled "Review of Ground-Water
Monitoring at SNLA's Mixed Waste Landfill" and "Review of Ground Water Monitoring at SNLA's
Chemical Waste Landfill" have been submitted to DOE for review. They will be released for
general public review after DOE has had the opportunity to comment.

On January 7, 1993 a sewage spill occurred at TA-III. The spill was inspected by Surface Water
AIP staff and recommendations for remediation were made.

A release of primary cooling water occurred at the TA-V reactor. Surface Water AlP staff

inspected the spill site and toured the TA-V Reactor facility.

Hazardous and Radioactive Bureau AIP staff at SNL observed SNL response to a wastewater spm
that occurred at TA-V. The spill was approximately _5,000gallons of primary coolant water from
the Annular Core Reactor Facility. The water Is reported to have concentrations of approximately
9,000 pCi/! of tritium.

Waste Isolation Pilot Plant

Hazardous and Radioactive Materials Bureau staff participate in biotic surveys around the WIPP
site to determine baseline levels of wildlife populations that will be compared to post-operations
population surveys. Small nocturnal mammals are surveyed each summer at four sample location
near WIPP sites. Also, a bird survey is conducted along a 25 mile transect, or pipeline right-of-way,
and using a U.S. Fish and Wildlife Service observation method.

NMED Air Quality staff have focused on the existing environmental monitoring activities that relate
to air emissions and surveillance. Emphasis has been on quality murance of the data collected by
DOE and Its contractors. During 1993, procedures and checklist were developed to audit and
observe routine volatile organic canister exchanges, monitoring audits, and the monthly functional
continuous air monitor (CAM) tests.



Environmental Restoration and Cleanup Activities

An NMED _/mpling program was developed to quantify artificial levels of organics, hydrocarbons
and heavy metal constituents as part of an assessment of solid waste management units at the WIPP
site. One sampling event was initiated to investigate mud pits associated with WIPP exploratory
wells/and private-venture oii and potash exploration wells inherited by DOE following the legislative
withdrawal of the 16 section area. Three mud pits, out of a total of approximately 46 units, were
sampled as part of this event: DOE-l, Badger Unit, and Cotton Baby.

Data from these sampling activities is available in a report titled "Assessment of Solid Wute
Management Units at theWaste Isolation Pilot Plant: Supporting Documentation for RCRA Facility
Assessment" and was submitted to DOE and EPA. This report will provide the technical
background for EPA to develop the Draft HSWA permit for WIPP.

Corrective Action

Westinghouse has been operating the ambient air monitoring station for criteria pollutant_ without
a procedure in place for routine checks and quality assurance audits of the air monitoring
equipment. NMED suggested that a procedure to address these concerns be formulated.
Westinghouse then developed and adopted such a procedure. The system is now operatin_ properly.

Emergen_ Response Planning

The role of the State with respect to emergency response is to ensure that emergency response
planning is adequate, that training is comprehensive and realistic, and that communication among
all institutions involved and the populace is sufficiently prompt in an emergency.

The AIP provides for a number of activities by the State in emergency response. However, the
neceuary expertise to perform these activities does not rest within a single state agency. The
Department of Public Safety (DPS) has the statutory responsibility to direct and coordinate the civil
emergency preparedness activities of all state departments, agencies and political subdivisions and
to maintain liaison with and cooperate with civil emergency agencies and organizations of the federal
government.

Exercises which DPS and NMED staff participated in this year Include:

"Blondle '93" a full scale exercise involving Albuquerque Fire Department, SNL, KAFB, OMI,
Red Cross, Albuquerque Hospitals, and the State of New Mexico.

An appraisal exercise with DOE and Sandla national Laboratories

An exercise with DOE/Washington D.C. and ITRI

Planning for an upcoming LANL exercise Initiated by DOE/Washlngton D.C.



1. INTRODUCTION AND GENERAL

1.1 Introduction

In October 1990 an Agreement-in-Principle (AIP) was
entered into between the U.S. Department of Energy (DOE)
and the State of New Mexico for the purpose of supporting
State oversight activities at DOE facilities in New
Mexico. The State's lead agency for the Agreement is the
New Mexico Environment Department (NMED). DOE has agreed
to provide the State with resources over a five year
period to support State activities in environmental
oversight, monitoring, access and emergency response to
ensure compliance with applicable federal, state, and
local laws at Los Alamos Natlonal Laboratory (LANL),
Sandla National Laboratories (SNL), the Waste Isolation
Pilot Plant (WIPP), and the Inhalation Toxicology
Research Institute (ITRI). The Agreement is designed to
assure the citizens of New Mexico that public health,
safety and the environment are being protected through
existing programs; DOE is in compllance with applicable
laws and regulatlons; DOE has made substantial new
commitments; cleanup and compliance activities have been
prlorltized; and a vigorous program of independent
monitoring and oversight by the State is underway.

Attachment A, Section E, Paragraph 2 of the AIP states
that the State will issue annual reports on the result of
its oversight, monitoring and analysis activities, and
State findings relating to the quality and effectiveness
of the facilities' environmental monitoring and
surveillance programs. This report satisfies that
requirement for 1993.

1.2 Agreement and Grant Negotiations

At the outset of the AIP, DOE agreed to provide the State
with $14,754,000 over a five year period (October 1, 1990
through September 30, 1995) with the requirement that the
State submit on an annual basis, not later than June 1
each year, a proposed work scope and cost estimates for
work and services to be performed by the State under the
Grant during the upcoming budget period. On July 1,
1993, NMED submitted to DOE a completed Financial
Assistance Appllcatlon Kit requesting funding for Year 4
(Federal Fiscal Year 94) in the amount of $3,018,373. On
September 2, 1993 DOE notified NMED of its obligation and
authorization of funds in the amount of $3,018,373



(consisting of $2,485,168 in carry over funds and
$533,205 in new obligations) as executed by Amendment No.
A004 to Grant No. DE-FG04-91AL65779.

1.3 Personnel and Administrative Issues

In order to meet the State's obligatlons under the AIP,
NMED has hired staff which are fully funded by the AIP.
Staff have been placed in four bureaus within the
Department (the Hazardous and Radioactive Materlals
Bureau, the Surface Water Quality Bureau, the Air 0uallty
Bureau, and the Ground Water Protection and Remediation
Bureau). Staff hired under the AIP fulfill oversight and
monitoring responslbillties and are located on-slte at
the four DOE facilities in New Mexico. Figure 1
illustrates the organizational and hierarchical
relationship of staff working in the AIP Program. At
present, 6 vacancies exist, the majority of which are
stationed at LANL. The State still continues to

experience difficulties in hiring and retaining staff at
Los Alamos because of competitive salaries and benefits
offered by LANL.

Three additlonal Security Clearances (Q Clearances) have
been issued to NMED staff members during 1993. Currently,
clearances for six staff members are still in process by
DOE.

A detailed Security Plan pertaining to NMED staff use of
cameras at DOE facilitles in order to photographically
document oversight and environmental restoration
activities was submitted to DOE in February 1993.
Numerous meetings were held with DOE security personnel.
However, the issue of camera use by NMED staff at DOE
facillties still remains unresolved.

The State has been provided with vehlcles for use by the
AIP staff in their monitoring and oversight activities.
Twelve vehlcles are being leased by NMED from the GSA
Motor Pool in Albuquerque. Vehlcles are stationed at
WIPP, LANL, SNL/ITRI and Santa Fe.

Adequate office space for the NMED AIP staff overseeing
activities at Los Alamos was provided by DOE in August
1993. Staff are now located in the White Rock Shopping
Center.





1.4 Work Plan

Attachment A, Section E, Paragraph i of the AIP requires
b that the State prepare a plan for its independent

oversight of programs for monitoring the environment at
and in the vicinity of the facilities and for assessing
compliance with applicable envlronmental laws and
regulations. Additionally, the State is to provide this
plan to DOE, the Environmental Protection Agency (EPA),
other appropriate federal and state agencies, and
affected local and tribal governments for review and
consultation. NMED developed a Work Plan for its DOE
Environmental Oversight and Monitoring activities, thus
meeting its obllgation of the aforementioned requirement.
The Work Plan was flnallzed and provided to DOE on
November 25, 1992. This Work Plan which is general in
nature, is still current.

Site specific Work Plans detailing specific activities
and objectives were developed and flnallzed for WIPP and
SNL/ITRI in August 1993 and November 1993, respectively.
Tile Work Plan for LANL is still in draft form.

1.5 General

The NMED DOE Oversight Program Chief has established an
open line of communication with SNL's External Interface
Office. That office continues to arrange monthly tours of
specific SNL activities of general interest to NMED.
During 1993, overview tours of the following SNL programs
and/or activities were arranged: Tech Area 3, Tech Area
4, Tech Area 5, the radioactive material and waste
storage bunkers at Old Manzano Base, the Thermal
Treatment Facility, the Radiant Heat Facility, and the
Low Intensity Cobalt Array Facility.

2. GUIDANCE DEVELOPMENT

2.1 Umbrella Protocol - NMED/DOE

In order to provide general guidance for both NMED and
DOE personnel involved in the AIP Program. The "Guidance
Protocol for Implementation of the Environmental
Oversight, Monitoring and Remediatlon Agreement at DOE
Facilitles in New Mexico" was developed and distributed
to all staff in July 1992. The purpose of the document
is twofold: (1) to establish an "umbrella" protocol
that delineates procedures between DOE-AL and NMED for
their effective interaction in fulfilling their
respective responsibilities under the terms of the AIP,



and (2) to provide guidance to DOE Area and Project
Offices and NMED "site representatives" in development of
"site specific" protocols that establish procedures and

....guidelines for day-to-day operations between DOE/DOE
Contractors and NMED. This protocol remained in effect
during 1993.

2.2 Site Specific Protocols

Once the "Umbrella" Protocol was developed and
distributed, each NMED site Point of Contact (POC) was
directed to develop site specific protocols with their
counterparts at the Kirtland Area Office (KAO), the Los
Alamos Area Office (LAAO) and the WIPP Project Site
Office (WPSO). The Site Specific Protocol for WIPP was
developed, finalized and distributed to staff in 1992.
The protocol for KAO was flnallzed and distributed to
staff in February 1993. The protocol for LAAO is still
in draft form.

3. ENVIRONMENTAL MONITORING, RESTORATION AND OVERSIGHT

3.1 General

Hazardous and Radioactive Materials Bureau (HRMB) AIP
staff have initiated a natlonal project to establlsh an
electronlc mall system to facilltate communications
between state and tribal technlcal/management personnel
involved in DOE cleanup oversight. A pilot electronlc
mall system test is scheduled for February of 1994.

The ambient air monitoring program at LANL and SNL is
implemented. The state has four air monitoring stations
at each facillty. The monitors were fully callbrated and
filter exchanges are continuing on a bi-weekly basis.
Filters are counted for gross beta using In-house
equipment and procedures that are modeled after EPA's
Environmental Radiation Ambient Monitoring System (ERAMS)
program. The gross beta counts are being tabulated to
establlsh long term trends and to monitor for elevated
readings. The filters are being archived for eventual
radlochemlcal analysis by a laboratory.

The environmental doslmetry program is ongoing at LANL,
SNL, and WIPP. Landauer, Inc., has been contracted to
provide, anneal, and read the Aluminum Oxide phosphor
thermolumlnescent dosimeters (TLDs). During 1994, a few
aspects of the program protocol will be changed to obtain
more accurate results.
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Air Quality Bureau (AQB) staff routlnely use EPA computer
models to estimate the dose to the public from actual

_ emissions and posslble scenarios. This ability allows
NMED to verify the calculatlons required of the sites and
insure that there is adequate protection of the public.
Additionally, a data management system was Installed at
WIPP which provides constant meteorological data for
insertion into the models.

Ground Water Protection and Remediation Bureau (GWPRB)
and Surface Water Quallty Bureau (SWQB) AIP staff
completed a report entitled "Initial Inspection of Site
Water Systems and Wells at DOE Facilltles in New Mexico".
The GWPRB LANLAIP representative was technical chairman
for the Rocky Mountain Ground Water Conference in
Albuquerque and coordinated speclal sessions on recent
hydrogeologic work at LANL as well as SNL/ITRI.

3.2 LANL Oversight

3.2.1 General Oversight Activities

AIP staff accompanied EPA's Comprehensive Ground Water
Monitoring Evaluation team at LANL and provided the
following conclusions to that agency: 1) the current
facility-wide ground water monitoring system is
inadequate, 2) reglonal ground water flow direction has
not been determined, nor can it be determined with the
existing system, and 3) a ground water monitoring waiver
application for TA-54 states that no perched water exists
and no hydraulic connection to the main aquifer exists
(however, no wells are in place to verify that
statement).

AIP staff response to reports indicating low levels of
tritium in the main aquifer at LANL Included the
following comments: 1) existing wells of unknown
construction may provide a pathway for contaminants to
migrate from the surface or from perched aquifers to the
main aquifer and should be plugged and abandoned, 2) a
system of piezometers should be established to determine
regional ground water flow directions prior to locating
replacement wells, and 3) temperature probes should be
Installed in all monitoring wells to provide information
regarding the source of regional ground water recharge.

AIP staff met with DOE and LANL representatives to
determine the structure and content of a database

designed to make environmental data more readily
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available to NMED and the public.

Following dlscovery of radioactive debris at a borrow pit
_ located on Natlonal Forest land, AIP staff recommended

that a11 borrow pits which are candidates for 'no further
action' (NFA) receive a thorough radiation survey before
NFA status is conferred.

A radlological survey of four borrow pits areas in
Bandeller Natlonal Monument was conducted by HRMB/AIP
staff. A LANL archeological team had raised the question _
of contamination when old debris (a hubcap) was found to
have depleted uranium on it. It was determined that the
land had once belonged to LANL, but was transferred to
Bandeller National Monument in the 1950's. No

radlological contamination was found.

AQB staff have concentrated on review of LANL's air
monitoring and surveillance activities and review of the
lab's efforts to come into compliance with 40 CFR 61
Subpart H requirements regarding National Emission
Standards for Hazardous Air Pollutants (NESHAPs). LANL
is out of compliance with some of the procedures used to
determine radioactive emissions from some of their

stacks, but is currently working with the EPA to
implement measures to assure compliance. AQB staff are
reviewing LANL's monthly progress reports for NESHAPs
compliance and are observing LANL's air monitoring
procedures.

GWPRB and HRMB AIP personnel submitted a report entitled
"Initial Assessment of the Ground Water Monitoring
Program at Los Alamos Natlonal Laboratory, New Mexico" to

-- DOE.

Also, the GWPRB LANL representative organized a field
trip on the Geology of the PaJarito Plateau, led by
former LANL geologlst Margaret Anne Rogers, for
participants from LANL, NMED, RIA and concerned citizen
groups.

LANL submitted monthly Discharge Monitoring Reports (DMR)
as required by their NPDES permit #NM0028355. LANL also
submitted an appeal to the Water Quality Control
Commission of their NPDES permit. SWQB AIP staff
reviewed the DMRs and the appeal.

LANL EM-8 submitted spill reports and corrective action
reports to SWQB staff. ' SWQB staff began meeting with EM-
8 staff to facilitate communication and coordination.

Spills that have been adequately remediated were closed.
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SWQB staff attended a meeting on November 20, 1993 with
LANL TA-50 staff and Scientech, Inc. regarding primary
cooling water from the TA-2 Omega West Reactor and "

....reviewed various options for disposal of the reactor
water.

LANL contracted with the U.S. Geologlcal Survey (USGS) to
install sixteen stream gaging stations to monitor
snowmelt and storm water runon/runoff on DOE/LANL

property. Staff toured the new USGS gaging stations set
up for these monitoring purposes.

3.2.2 Sampling Activities

Extensive sampling activities were conducted at LANL in
1993 and samples have been submitted to the Scientific
Laboratory Division (SLD) for analysis. Sampling is done
in coordination with the LANLEnvironmental Surveillance

Program in order to obtain spllt or dupllcate samples.
The activities Included sampling of ground water,
springs, stream bed sediment, snowmelt runoff, and
locally grown vegetables. Data summaries for many
sampling activities described below are provided in
Attachment I.

AIP staff requested permission from LANL to sample wells
associated with an old subsurface testing facillty (TA-
49) for lead, which was a principle component of the
material disposed of at this site. HRMB and LANL staff
obtained split samples at the site. Lead and antimony
were identified in the samples at levels in excess of
drinking water quality standards, the highest levels
having been identified in well DT-SA. LANL, DOE, NMED and
the Pueblo Office for Environmental Protection are

cooperating on the follow-up to this discovery.

Staff followed up a referral from the San Ildefonso
Pueblo regarding possible contamination of drinking water
wells in the Los Alamos wellfleld with radioactive

cesium. Samples collected by AIP staff and submitted to
an independent laboratory found no detectable cesium.

The ambient air monitoring program at LANL is in place.
Results on radiochemicals of the composited samples will
be included in subsequent reports.

The environmental dosimetry program is ongoing with
twelve TLDs located at selected perimeter locations.
Eleven TLDs are co-located with LANL's for quality
control and for comparison purposes. One TLD is located
in Santa Fe for regional background information.
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Soll and sediment samples were taken within canyons which
presently receive or previously received effluent from
radioactive waste treatment practices. Samples were also

.....taken within on-site areas adjacent to potentlal sources
of contamination, from a number of locatlons in natural
drainages, and from within radioactive waste dlsposal and
storage areas.

Foodstuff samples were collected during 1993 at areas
within the LANL boundaries, and within the towns of Los
Alamos and White Rock. Samples were collected from
plants whose produce is underground, vines, various
fruits, and honey.

A number of springs and stream drainages were sampled in
conjunction with the LANL White Rock Canyon Sampllng
Trip, the Rio Grande River Rafting Trip, and also at on
site and perimeter locatlons. Samples have been sent to
SLD and TMA Eberllne to be analyzed for gross alpha,
gross beta, tritium, and heavy metals.

Ground water spilt samples were taken from deep test
wells and production wells for the main aquifer. Samples
to test the perched and alluvial waters were taken from
observation wells.

The GWPRB AIP staff member at LANL was Involved in

several sampling events. He assisted SWQB and HRMB
personnel in sampling lower Los Alamos Canyon runoff Just
below the U.S. Geological Survey (USGS) gage. He also
observed sediment sampllng on San Ildefonso Pueblo and
LANL property for the 1993 Annual Surveillance effort.

The GWPRB AIP representative at LANLhelped SWQB and HRMB
AIP personnel sample runoff adjacent to the Omega West
Reactor spill and advised on the hydrogeologlc
characterization of the spill site.

In the Spring of 1993 grab samples of snowmelt runoff
were collected from Los Alamos Canyon, PaJarito Canyon
and Ancho Canyon. SWQB held plannlng and coordinating
meetings with members of EM-8 and HRMB to discuss
continued sampling during the spring runoff period.
During the summer, SWQB staff implemented the Storm Water
Monitoring Program (SWMP). Accessibility to remote areas
is being addressed at this time. The placement of
automatic samplers was discussed with EM-8 and DOE.
Sampllng sites for the SWMP were located in DP Canyon,
Los Alamos Canyon, and PaJarito Canyon.

Background radiation measurements were taken in DP Canyon
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and Los Alamos Canyon stream beds and surrounding area.
This sampling was coordinated with HRMB personnel. The
ISCO automatic sampler and flow meter were installed in I

_ DP Canyon to monitor storm water runoff from Technical
Area 21. Samples were later collected in Los Alamos
Canyon below the TA 2 Omega Reactor and in PaJarito
Canyon below the TA 54, Area G PCB dlsposal site.

Invertebrate samples were collected from three stations
in Los Alamos Canyon, one station in DP Canyon, and one
station in Sandia Canyon. Many invertebrates are
sensitive to the presence of pollutants and can act as
indicators of water quality. The samples were sorted to
order by SWQB staff and then submitted to the Biology
Department at New Mexico Highlands University for more
detailed identification.

Sediment, water, and invertebrate samples were collected
during LANL's annual White Rock Canyon Environmental
Sampllng and Surveillance trip Tuesday, October 12
through Friday, October 16. Samples were collected from
fourteen of the twenty-elght springs and streams that
flow into White Rock Canyon. The Rio Grande flows
through White Rock Canyon parallel to the west boundary
of LANL. The water from the springs is reported to
originate from the main aquifer beneath the PaJarlto
Plateau. Stream flow sampled originates from the main
aquifer springs in Mortandad Canyon and treated sanitary
effluent from Mortandad Canyon.

Sediment and water samples were submitted to the New
Mexico Scientific Laboratory Division for analysis.
Results of analyses of nutrients, radiochemistry, major
ion, and metals are pending at this time. Invertebrate
samples were sorted to order and then submitted to the
Biology Department of New Mexico Highlands University for
further identification.

3.2.3 Environmental Restoration/Cleanup Activities

The largest and potentially most costly environmental
program within DOE is Environmental Restoration (ER),
which is designed to locate and assess contamination
within 2000 sites at LANL. Each site is called a Solld

Waste Management Unit (SWMU, pronounced "schmoo"), and
generally a number of SWMU's are grouped into an Operable
Unit (OU). It is DOE's intention to proceed as follows:
if historlcal documentation does not rule out the

possibility of hazardous materials dlsposal or spillage
at a given SWMU, a sampling and analysis plan is included
for the site in that OU's RCRA Facility Investigation
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(RFI) Workplan. If contamination is identified at the
site above acceptable levels, a corrective action plan is
to be drafted. NMED's DOE Oversight Program includes a

_ component whose objectives are 1) to review the RFI
workplans to ensure they provide high confidence that all
contaminated sites and all health risks they present will
be identified, 2) to take samples of environmental media
from these sites for analysis by an independent
laboratory, 3) to see that the sample data from DOE's
contractor laboratorles is valld and that It is correctly
interpreted, and 4) to provide for full public
involvement in decision-maklng regarding the objectives
and methodologles employed in the ER program, as well as
to respond meanlngfully to publicly expressed concerns
regarding the direction and goals of NMED's own oversight
program.

Specific findings by AIP program staff dedicated to
oversight of the ER program in 1993 are as follows:

o LANL staff at the radioactive waste water treatment

plant expressed concern that slanted borings which
were planned to penetrate below the locatlons of
existing waste management facilities might
intercept man-made subsurface structures and
result in release of contaminated water. AIP staff
found this concern to be valid and recommended

against this procedure.

o Site visits by AIP staff at TA 50 resulted in the
determination that a liquld storage tank described
as having never been used to store radioactive
liqulds had in fact been used for storage of both
gamma- and beta-contamlnated llqulds.

o AIP's recommendations that potentlal ecologlcal
impacts be included in priorltizatlons for future
cleanups were incorporated by DOE in its rating
system.

o Reviews of the RFI workplans for OU's 1144 (TA-49)
and 1148 (TA54, Areas G, L, J) revealed that
document DOE-JIO-025 was cited as the basis for

limlting the timeframe over which material dlsposal
areas had to be capable of containing their wastes.
The limltation was said to be the 100 year 'period
of administrative controls'. Review of this

document found no such stated or implied
llmltatlon.

• o Review of the RFI workplans for OU's 1122 and 1129
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found these plans to be adequate.

A release of prlmary coollng water into Los Alamos Canyon
_ from the TA 2 Omega West Reactor was reported in January

1993. EM-8 staff sent water quality data to the SWQB on
a weekly basis.

LANL submitted a corrective action and sampling plan for
the remediation of Solid Waste Management Unit (SWMU) #3-
010 mercury release. LANL reported a release of mercury
into a tributary of PaJarito Canyon according to WQCC
Regulatlon 1-203 (spill reporting). Rains caused erosion
to the water course. SWQB staff attended meetings with
DOE, LANL, and contractors regarding the corrective
actions and sampling plan.

3.2.4 Waste Management

Staff reviewed technical documentation provided in
support of the appropriateness of the locatlon for the
proposed Mixed Waste Treatment, Storage and Disposal
facility and found the site evaluatlon to provide
inadequate information regarding the suitabillty of the
location for the facility.

Representatives of the Los Alamos Area Office began
working with NMED's site representative to determine the
best means for providing NMED with information regarding
the nature, quantities and hazards associated with
hazardous, mixed and radioactive waste produced, stored
or disposed of at LANL. Discussions are ongoing.

Staff reviewed the DOE report, "Framework for DOE Low-
level and Mixed Low-level Waste Disposal: Current
Overview". Issues requiring resolutlon are 1) comparative
deslrabillty of off-site versus on-slte dlsposal options,
2) dlsposal of environmental restoration wastes, and 3)
relations between treatment and disposal locations.

3.2.5 Corrective Action

HRMB AIP staff provided technlcal guidance to SWQB AIP
staff regarding technical deficiencies in the voluntary
corrective action at TA-3, SWMU 030 (mercury spi11 site).
During the discussion surrounding the sampling plan, HRMB
AIP staff developed the general position that regularly
placed, grld-based sampling plans with some samples
located according to best professional Judgement were
superior to grid-based, random sampling plans which do
not make use of slte-speclflc, professlonal Judgement.
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Spill sites were inspected at TA 3-419, TA 6, TA 3-216,
TA 21 E storage tank, TA 35-86, TA 46 SWSC plant, TA 3-
22, TA 53-28, TA 3-34, TA 3 SM-215, TA 3 mercury spill,

_ TA 3-1702, TA 3-30, and TA 2. Recommendations for
remediation were made to LANL and LAAO staff.

3.2.6 Waste Characterization

Staff researched the fate of high explosives (HE) in
soils as a result of learning LANL's position that HE
does not persist in soils. However, after interviewing
other LANL staff, it was determined that this is true !
only in locations with abundant moisture and organic
carbon content, conditions not typlcal of most LANL
locations.

LANL provided NMED with copies of Waste Stream
Characterization Report (WSC) numbers 2-9, 11, 12-15, 16,
19, 20, 23, and 24. The reports contain information on
industrial/sanltarywaste from TA's 6, 8, 11, 14, 15, and
16.

3.2.7 Quality Assurance

AIP staff met with HRMB and GWPRB technical and
enforcement staff as well as with LANL technical

counterparts to discuss what LANL's ground water
monitoring objectives should be. NMED staff and LANL
staff agreed as follows: 1) LANL should install ground
water monitoring wells downgradient of the two major
tritlated water dlsposal sites in Los Alamos and
Mortandad canyons, 2) there is an immediate need for
accurate ground water potentiometric maps, and 3}
evaluations of threats to the main aquifer from source
terms in the canyon bottoms should have priority over
studies of migration mechanisms from the mesa tops.

3.3 SNL/ITRI Oversight

3.3.1 General Oversight Activities

A work plan for the investigation of KAFB Area background
chromium concentrations was developed byHRMB AIP staff.
The issue of background levels of chromium at KAFB has
been debated between NMED and SNL for a number of years.
Chromium is one of the contaminates found in monitor

wells at the Chemlcal Waste Landfill, where chromic acid
historlcally was disposed into unlined pits.

18



A0B staff have observed numerous R&D Tests at the Lurance
Canyon Burn Site and confirmed that the operators follow
all appllcable air quality regulations. Staff also took I

_k part in a comprehensive baseline environmental audit of
ITRI conducted by DOE/AL and have been routinely involved
in the various permit appllcations to and inspections by
the Air Pollutlon Control Division of the Albuquerque
Environmental Health Department related to SNL/ITRI .

GWPRB staff completed a report entltled, "Inltlal
Assessment of the Ground-Water Monitoring Programs at
Sandia National Laboratory an_ the Inhalation Toxicology
Research Institute, KAFB, New Mexico". AIP staff reviewed
stable-isotope data and helped prepare an abstract of a
paper ("Nitrate Contamination in Ground Water Along
TlJeras and Hells Canyon Watersheds and the Mountalnvlew
Subdivision, New Mexico") for presentation at the Rocky
Mountain Ground Water Conference, Albuquerque. Staff
also reviewed ITRI's ground-water monitoring and sampling
program, and organlzed/moderated a meeting between NMED,
DOE, the Pueblo of Isleta, the USGS and BIA to initiate
the sharing of regional ground-water data.

SWQB staff reviewed SNL's Wastewater Monitoring Quarterly
Reports submitted to the City of Albuquerque Industrial
Waste Pretreatment Program.

3.3.2 Sampling Activities

Sampling continued for the Kirtland/Sandia basewide
background study designed to determine natural, non-
contaminant associated levels of heavy metals in soils,
sediments and ground water. Samples are being analyzed
for chromium, cadmium, vanadium, barium, boron, lead and
strontium, among other elements. Data for sampling
activities is provided in Attachment I as available.

Sampling of soils, sediments, vegetation, surface water,
and ground water was performed for radiochemical
analysis. Sampling locations have been chosen as a
subset of those sampled by DOE facllity environmental
surveillance and restoration programs. Incidental
samples have been obtained by NMED in independent
efforts. Results of these analyses are provided in
Attachment I.

SNL/HRMB/AIP staff are investigating the KAFB-area
background ground water quality. Samples are being taken
from monitor and supply wells, indigenous rocks, drill
cuttings, and drilling cores that will be analyzed for
trace metals.
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Environmental radiation measurements are made using
thermoluminescent dosimeters. Two types of TLDs are
currently under study. These include aluminum oxide TLDs -

_ provlded commercially by Landauer, Inc., and calcium
sulfate/dysproslum TLDs provided under a cooperative
program with the University of New Mexico (UNM) Chemlcal
and Nuclear Engineering Department. Results of the
Landauer TLDs are provided in Attachment I. Results of
the UNM/NMED study are preliminary at this time, and will
be provided under separate cover at a later date. The
NMED TLD locatlons are chosen largely to dupllcate DOE
facility radiation measurement programs' locatlons.
Quality assurance programs continue to develop for the
TLD program.

AQB staff were involved in siting and commencement of the
monitoring of meteorological parameters and criteria air
pollutants. SNL implemented these programs in order to
comply with a Tiger Team finding. Staff has also been
Involved in discussions that resulted in the placement of
a particulate sampler located on private land adjacent to
the lab's Test Area 9830.

GWPRB and SWQB AIP staff selected sites for sampling
storm runoff, especlally in TiJeras Arroyo and its
tributaries, as a follow-up to the GWPRB's nitrate study.
The GWPRB AIP representative at SNL/ITRI split samples
from SNLTechnical Area 2 leachf'eld monitoring wells and
from ITRI's monitoring wells and assisted HRMB AIP
personnel sample SNL's Chemical Waste Landfill background
wells and Isleta Pueblo's monitoring wells.
Additlonally, GWPRB staff helped select site-wide
monitoring wells for HRMB's chromium study at SNL.

SWQB staff instituted the Storm Water Monitoring Program
(SWMP) at SNL in November of 1993. An automatic sampler
and flow meter was placed at the permanent weir located
in the stream below TA-1. Due to a lack of storm

activity, no samples have been collected.

3.3.3 Environmental Restoratlon/Cleanup Activities

The Environmental Restoration program at SNLwill address
approximately 226 suspected disposal or spill sites.

Coordination between NMED AIP staff assigned to SNL and
EPA Region VI staff has been established.

Staff provided both SNL and EPA technical comments on
SNL's RFI workplans for TA-2 and the Liquid Waste
Disposal Facility (LWDF). The major finding in both cases
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has been that neither facility Includes an adequate
ground water monitoring system. At the LWDF, over 16
million gallons of radioactive primary reactor coolant I
water was disposed of in unllned trenches. As of the time
of the workplan evaluation two wells had been establlshed
at the LWDF but neither had been sampled.

AIP staff attending an SNL site tour learned that
directional drilling cores under two unlined chromic acid
pits identified chromium at 23,700 ppm. SNL's
mathematical models did not anticipate this level and
rate of chromium movement in the subsurface.

HRMB/AIP staff completed two reports on the adequacy of
ground water monitoring program at SNL. The reports
titled "Review of Ground-Water Monitoring at SNLA's Mixed
Waste Landfill" and "Review of Ground Water Monitoring at
SNL-NM's Chemical Waste Landfill" have been submitted to

DOE for review. They will be released for general public
review after DOE has had the opportunity to comment.

On January 7, 1993 a sewage spill occurred at TA-III.
The spill was inspected by SWQB staff and recommendations
for remedlatlon were made.

A release of primary coollng water occurred at the TA-V
reactor. SWQB staff inspected the spill site and toured
the TA-V Reactor facility.

3.3.4 Waste Management

HRMB staff met with DOE/KAO and SNL to discuss the

handllng of investigation derived waste. It was
determined that NMED would need to be solely responsible
for any such wastes due to restrictions of the SNL RCRA
permit. SNL did volunteer to provide several 55 gallon
drums to store purged water.

HRMB AIP staff at SNL observed SNL response to a
wastewater spill that occurred at TA-V. The spill was
approximately 5,000 gallons of primary coolant water from
the Annular Core Reactor Facility. The water is reported
to have concentrations of approximately 9,000 pCi/1 of
tritium. Recommendations were made to SNLstaff regarding
the appropriate handllng and reporting of such instances
in the future.

3.3.5 Waste Stream Audits

A draft report on the HRMB investigation of the ITRI
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Lagoon Sludge Sampling was submitted for comment to HRMB
management. AIP staff have provided comments on the
draft and final revisions are being made.

Two sets of twenty-four hour composite samples were
collected by SWQB staff from sanitary waste water
monitoring sites WW006 and WW008. Samples were sent to
SLD to be analyzed for radlonuclldes, metals, major ions,
and nutrients. Results are pending.

3.3.6 Quallty Assurance

GWPRB AIP staff attempted to verify lab results reported
by SNL and ITRI consultants by splittlng samples with
them at various times throughout the year. Results are
pending and in the process of being critiqued.

3.4 WIPP Oversight

3.4.1 General Oversight Activities

HRMB/AIP staff at WIPP completed the technical background
document for the RCRA facillty assessment (RFA) for WIPP.
The report was transmitted to EPA Region VI office where
it was incorporated by reference into the draft HSWA
permit for WIPP. The assessment involves field
verification of all the potentlally contaminated sites
within the WIPP facility boundary that are reported in
the literature, as well as a systematic survey for any
additional potentlally contaminated sites.

The draft Environmental Radiation Surveillance Assessment

of the WIPP Radlologlcal Monitoring Program was "peer
reviewed" and is undergoing flnal revisions prior to
being submitted for management review and approval.

Staff participated in the New Mexico Geological Society
Fall Field conference and took part in three days of
lectures and discussion regarding environmental,
Quaternary, and structural geology of the Delaware Basin,
Guadalupe Mountains, and Southeastern New Mexico. The
WIPP- specific topics and discussions of the conference
include: the concept of sandstone stringers in the Bell
Canyon formation (which contains the closest underlylng
aquifers below the WIPP site and which therefore has a
significance on ground water pathway analysis);
utilization of the Sandla document "Preliminary
Geohydrologlcal conceptual Model of the Los Medanos
Region...for the Purpose of Performance Assessment"; and
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consideration of the possibility of man-made deep
dissolution of evaporites (sinks) appearing at the WIPP
site.

HRMB AIP staff coordinated a panel on seismic risk and
engineering of WIPP for the EPA Region VI "Regional
Response Team" meeting held in Carlsbad. Staff also
presented a talk on the seismicity of the region.

The Effluent Monitoring Filter Exchange Protocol was
finalized in early 1993. NMED now receives routine air
monitor filters from the ventilation shaft for

independent analysis.

HRMB staff participate in biotic surveys around the WIPP
site to determine baseline levels of wildlife populations
that will be compared to post-operatlons population
surveys. Small nocturnal mammals are surveyed each
summer at four sample location near WIPP sites. Also, a
bird survey is conducted along a 25 mile transect or
pipeline rlght-of-way and using a U..S. Fish and Wildlife
Service observation method.

AQB staff have focused on the existing environmental
monitoring activities that relate to air emissions and
surveillance and emphasis has been on quality assurance
of the data collected by DOE and its contractors. During
1993, procedures and checklists were developed to audit
and observe routine volatile organic canister exchanges,
low volume air sampling filter exchanges, ambient air
monitoring audits and the monthly functional continuous
air monitor (CAM) tests.

The CAM's are crucial devices in the planned operation of
WIPP because they act as alarms to detect radiation
within and exiting from the repository. In the event of
an alarm, the air flow from the repository is to be
diverted through filters to prevent releases to the
atmosphere. Staff observed the monthly functional audits
of the effluent CAMs and have made suggestions to the DOE
WIPP staff to modify some of their procedures.
Additionally, NMED staff developed a procedure for
analyzing effluent CAM down times by examination of data
supplled by Westinghouse.

Staff questioned the efficiency of the sampling probes
o_erating in a wet environment. Westinghouse/DOE has
created an additional committee to investigate and
report.

SWQB staff inspected the WIPP sanitary lagoons and



consulted with staff members from Westinghouse, Inc.
regarding WIPP's NPDES storm water permit.

3.4.2 Sampling Activities

Sampling during the 1992 and 1993 field season occurred
according to the 1992 NMED/WIPP Sampling and Analysis
Plan. Data summaries for the following sampling
activities can be found in Attachment I.

The HRMB/AIP environmental doslmetry program is ongoing
with regular TLD exchanges being made. The data
accumulated from January - April 1993 indicates an
estimated annual dose rate of 81.2 milllrem/yr. The
WIPP/WID Reuter-Stokes high pressure ionizing chamber
deployed at the WIPP far field station provides data
supporting an estimated annual dose of 65 millirem. A
table of TLD data is provided.

Radiological soils samples were collected by HRMB in
September, 1992 at six locatlons as reported in the 1992
annual report. Staff focused on analytical tests on
split samples collected from WFF, Mills Ranch, and Smith
Ranch for two reasons: 1) no analytical data has ever
been collected for these sites and 2) preoperational
baseline has already been established for Lo Vol
stations. The gamma spectrum analyses indicate no
unexpected environmental activity, only the presence of
several members of the naturally occurring U-238 and Th-
232 decay chains. There are no DOE/WIPP measurements for
analysis.

HRMB and DOE/WIPP staff collected ground water samples at
ten co-located well locations highlighted in the attached
map (Attachment I). A schematic geologic cross-sectlon
illustrating the position of the two monitored water-
bearing zones with respect to the repository location is
also included.

Ground water analytlcal results for the ten wells sampled
in 1992 have been summarized. Some data exist for wells
sampled in 1993, but the data set has not been verified
and is not available at this time. A cursory comparison
of 1992 data reveals general consistency between NMED
data and unpublished DOE/WIPP 1992 data. There are a few
discrepancies, however, which suggest a more detailed
analyses and comparison is required for complete data
verification.

An attached table (in Attachment I) shows selected
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geochemlcal parameters versus hydrochemical type area/
geologlc formation. The total dissolved solids are
further presented in a graphic representation which

_ emphasizes that most of the Culebra ground water sampled
in 1992 is about 10,000 TDS.

Heavy Metal analytlcal results from 1992 HRMB ground
water sampling for trace-element heavy metals appear in
Attachment I. Characteristic of trace metallic species
in ground waters with high total dissolved solids,
numerous values are reported below the detection limit.
Two additional tables concerning heavy metals are also
provided: 1) highlightlng only those heavy metal
constituents measured above the detection limit for this

sampling round and 2) comparing 1992 HRMB and DOE/WIPP
trace metal data at Barn Well and Ranch Well.

Ground water samples from four WIPP observation wells
were analyzed for gross alpha/beta, gamma contributions,
and certain specific radionuclides.

AQB staff have implemented the split sampling program at
the Fixed Air Sampler (FAS) at stations A & B. The

' sampling is required in the AIP and subsequently
described in the WIPP Site Specific Work Plan. A
procedure has been written and adopted and equipment was
purchased for the Implementation of this procedure.
Basically, the filters are desiccated and weighed prior
to Installation in the CAM. The intent of this program is
to have a way to measure alpha and beta particles
exhausted from the mine. Currently, a more important
purpose is to study the weight and content of the
particulate matter (salt dust and diesel exhaust) and
determine the effect on the accuracy of the continuous
air monitors and other detection devices. ,

3.4.3 Environmental Restoration/Cleanup Activities

An NMED sampling program was developed to quantify
artificial levels of organics, hydrocarbons and heavy
metal constituents as part of an assessment of solid
waste management units at the WIPP site. One sampling
event was initiated to investigate mudpits associated
with WIPP exploratory wells, and private-venture oil and
potash exploration wells inherited by DOE following the
legislative withdrawal of the 16 section area. Three
mudpits, out a total of approximately 46 units, were
sampled as part of this event: DOE-l, Badger Unit, and
Cotton Baby.

Twenty-eight soil samples were collected by NMED staff
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between 10/5/92 and 10/7/92 for 1992. Samples were
collected byhand auger and placed in containers provided
by the Scientific Laboratory Division. Stratigraphy and -

_-sample locations were logged by NMED staff. DOEIWIPP
representatives were invited to the sampling events and
collected dupllcate samples in their own sample
containers. Types of analyses requested from Scientific
Laboratories Division include: aromatic and halogenated
purgeables, aliphatic hydrocarbons, base neutral
extractables, and heavy metals.

Data from these sampling activities is available in a
report titled "Assessment of Solld Waste Management Units
at the Waste Isolation Pilot Plant: Supporting
Documentation for RCRA Facility Assessment" and was
submitted to DOE and EPA. This report will provide the
technical background for EPA to develop the Draft HSWA
permit for WIPP. Many of the solld waste management units
had previously not been characterized.

3.4.4 Waste Management

HRMB/AIP staff at WIPP have observed the inventory,
labeling, and packaging of the WIPP site generated
wastes.

3.4.5 Corrective Action

Westinghouse has been operating the ambient air
monitoring station for criteria pollutants without a
procedure in place for routine checks and quallty
assurance audits of the air monitoring equipment.
Through urging from NMED staff Westinghouse developed and
adopted a procedure that addresses these concerns.

4. ASSESSMENT OF COMPLIANCF

4. I LANL

SWQB staff inspected spills at the TA 18 sanitary lift
station and TA 35-85 and an assessment of compllance with
applicable regulations is in draft form. Recommendations
for remedlatlon procedures and future preventive measures
will be provided to LANL and DOE in the first quarter of
1994.



4.2 SNL/ITRI

AQB received and reviewed the 1992 NESHAPs annual report -
_ to EPA Region VI and has independently verified through

calculations and model runs that both SNL/NMand ITRI are

in compllance with 40 CFR 61 Subpart H NESHAPs
requirements. The effective dose equivalent (EDE) from
each of these facilitles is well below the 10 mrem/year
standard. SNL/NM has an EDE of .0034 mrem/year and
ITRI has an EDE of 0.000016 mrem/year.

GWPRB staff assessed monitoring well construction and
sampling protocol at ITRI.

5. DATA REVIEW AND TREATMENT

NMED AQB staff at WIPP have analyzed the differences in counts
between two of the CAMs sampllng the effluent airstream. Two
related problems appeared evident. In order to determine that
the CAMs are sampling a homogenous airstream which has been
assumed for years, it is necessary to change filters at the
different CAMs at the same time. At NMED's urging, the
contractor has agreed to alter their procedure and make filter
changes simultaneously. NMED contends that when differences
exist, it demonstrates that the two CFM probes in the exhaust
shaft cannot be relled upon to supply a continuous
representative sample to the CAMs for alarm purposes and
argues for further study of this issue• The head of
Westlnghouse's Radiological Engineering Department and the CAM
Cognizant Engineer disagree and contend that the differences
are not statlstically significant. NMED has been asked to be
a permanent member of the CAM Commlttee that meets weekly and
in that capacity has been asked to analyze and submit
monthly reports on this issue.

6. DOCUMENT REVIEW

The following reports and documents have been reviewed byNMED
AIP staff:

. Reports prepared by the Environmental Evaluatlon Group
(EEG) relatlve to WIPP

. The 1991LANL Envlronmental Surveillance Report

• Monthly LANL NESHAPs Reports

. The SNLNonnuclear Consolidation Environmental Assessment
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. LANL's Ground Water Protection and Management Program
Plan

. _ Pramework for DOE Low-level and Mixed Low-level Waste
Disposal. Current Overview

7• EMERGENCY RESPONSE PLANNING

The role of the State with respect to emergency response is to
ensure that emergency planning is adequate, that training is
comprehensive and realistic, and that communication among all
institutions involved and the populace is sufficlently prompt
in an emergency.

The AIP provides for a number of activities by the State in
the area of emergency response. The necessary expertise to
perform these activities does not rest within a single state
agency, however, the Department of Public Safety (DPS) has the
statutory responsibility to direct and coordinate the civil
emergency preparedness activities of all state departments,
agencies and polltlcal subdivisions and to maintain liaison
with and cooperate with clvll emergency agencies and
organizations of the federal government. Therefore, the NMED
entered into an agreement with DPS to accomplish the
following:

. Update and maintain State Emergency Response Plans and
assist local governments in updating and maintaining
Uhelr emergency response plans, based on the threats
identified by Response Offices•

• Conduct emergency response training and exercises Jointly
with the DOE, state agencies identified as having a role
under the state Hazardous Materials Emergency Response
Plan, and local governments (i.e. city, county)• Ensure
that local and county governments are properly trained to
respond to a DOE generated hazardous, mixed or
radioactive material emergency.

• Provide incident response support in accordance with the
state Hazardous Materials Emergency Response Plan, state
and local emergency response plans and appropriate
memorandums of understanding between the State of New
Mexico and DOE.

Emergency response planning and coordination required by the
AIP was established on May 6, 1992 with the signing of an
Affidavit Agreement between NMED and DPS. During the past two
years a foundation has been set in place which will allow for
the coordinated development of plans and agreements between
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counties/cities which are impacted by DOE facilities.

Staff of the New Mexico Department of Public Safety continues -
work .with local, state, and federal agencies in the
development and execution of emergency response (ER)
preparedness activities related to off-site response to an on-
site incident at a DOE facility. This work includes
participation in the orientation, drills, functional
exercises, and full scale exercises for these emergency
response operations; meeting with planning committees to
assure a cohesive structure for the exercises; and training
emergency manager In ER elements.

Exercises which DPS and NMED staff participated in this year
Includez

o "Blondie 93" a full scale exercise involving Albuquerque
Fire Department, SNL, KAFB, OMI, Red Cross, Albuquerque
Hospltals, and the State of New Mexico

o An appraisal exercise with DOE and Sandla

o An exercise with DOE/Washlngton DC and ITRI

o Planning for an upcoming LANL exercise initiated by
DOE/Washlngton

DPS is working with Local Emergency Plannlng Committees (LEPC}
in communities surrounding DOE facilities for emergency
preparedness. The committee includes representatives from
fire departments, public works, environmental health agencies,
local businesses, hospltals, the Red Cross, and also concerned
citizens.

DPS continues to facilltate development of emergency response
planning through the use of the Emergency Information system
(EIS) computer software and coordinates the implementatlon of
EIS equipment upgrades, software training, and use of EIS for
ER applications to those agencies under the AIP agreement.

8. PUBLIC INFORMATION/PUBLIC RELATIONS

8.1 General

In May 1993, a Liaison Officer was hired for the AIP
Program whose responslbilitles ares to develop publlc
information and public relations documents for the AIP
Program, assist in site specific public Information
meetings, assist staff in presentations to public
interest groups, civic groups and other interested



constituents, and assist in the development of news
releases. Two public Information pamphlets have been
drafted during 1993 and invaluable assistance has boon "

_ provided to technical staff In their public information
activities.

A "Program Brief" describing New Mexico's AIP Program was
developed and finalized during 1993. This document
provides the reader with an easy-to-understand overview
of New Mexico's Program.

NMED AIP staff stationed at SNL/ITRI responded to a
written request for Information and made all records
available for on-slte inspection after withdrawing notes
and confldential, prelimlnary and draft documents. Also
NMED staff stationed at SNL/ITRI serve as members of the

SNL/ITRI Community Relations Team.

8.2 Reports

8.2.1 Quarterly

As a management tool and to facilltate the development of
an annual report each NMED bureau participating in the
AIP Program submits quarterly reports to the Director of
the Water and Waste Management Division and to the DOE
Oversight Chief, describing significant activities and
accomplishments during the 3 month reporting period.
These reports are utillzed as internal documents only.

8.2.2 Annual Report

As required by the AIP, NMED submits an Annual
Performance Report for environmental monitoring and
oversight at DOE facilltles In New Mexico. The 1992
Annual Report was submitted on February 8, 1993. Thl8
document satisfies the requirement for the 1993 Annual
Report.

8.3 INFORMATIONAL MEETINGS

8.3.1 General

On March 30, 1993, NMED hosted a Public Information
Meeting at which time NMED AIP staff presented an
overview of the State's oversight activities at LANL. A
similar Public Information Meeting pertaining to NMED
oversight activities at SNL/ITRI was held on August 23,
1993. Invitations were sent to over 200 parties, which

3O



included state and federal agencies, local governments,
tribal governments, state legislators and public interest
groups. Additionally, notification of the meetings was "
provided to the printed and the electronic news media.

NNED/AIP staff attended the WIPP Land Use Management Plan
public meeting in Carlsbad and Hobbs and also attended
public meetings in Albuquerque on WIPP where staff
explained selected portions of the Test Phase Plan.

8.3.2 Environmental Restoration/Cleanup

Staff attended all quarterly LANL environmental
restoration public meetings.

A _-specific informational meeting was held by AIP
staff and public input was compiled and a report
delivered to all attendees. Input was as follows:

o The central desirebythoee present was to identify
a means to gain influence over LANL's industrial
future. AlP staff responded that this was outside
the purview of the AIP program and in fact was
outside the Jurisdiction of the Environment
Department in general.

o Great interest was expressed regarding
participation in the Site Specific Advisory Board I

which will be established for public input of LANL
environmental operations.

o AlP staff should focus more attention on sites
known to be highly contaminated rather than dilute
their efforts by spending time evaluating sites of
low concern.

o AIP staff should become more famillar with waste-
management issues in order to prevent additional
environmental contamination.

8.3.3 Facility Meetings

NMED AIP staff attend the quarterly public information
meetings sponsored by LANL and SNL/ITRI. These meetings
provide the public an opportunity to be educated on DOE
and DOE/Contractor activities in environmental
restoration and address concerns on the facilitles
operations.
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8.4 NMED/DOE MEETINGS

8.4.1 General

Weekly meetings are held botwoon NMED staff and DOE staff
at WIPP. Bi-woekly meetings are held with NMED and LAAO
staff. Monthly meetings are held with NMED staff and
DOE/KAO staff. The purpose of those regularly scheduled
meetings is to discuss upcoming actlvitlos, monitoring
and sampllng schedules and to provide an open llno of
communication betweon NMED on-slte personnel and DOEAroa
Office staff.

Five NMED AIP staff attended the States/Trlbes AIP Forum

hold in May 1993 at Boise, Idaho and sponsored by the
State of Idaho AIP Program. The Forum provided staff the
opportunity to share experiences and concerns with other
state AIP personnel, as well as the opportunity to
communicate with DOE/Headquarters.

In December 1993, a DOE/State Agroomont-in-Prlnciplo
Program Review Meeting sponsorod byDOE/Hoadquarters was
hold in Albuquerque and attended by approxlmatoly 100
individuals Including all 13 state AIP Programs, DOE, and
DOE contractors. Eight HMED staff attended and
participated in panel discussions on an Overview of Now
Mexico's Program, Administrative, Grant and Budget
Concerns, and Emergency Response Issues.

8.4.2 Bl-Monthly Meetings

A schedule of bl-monthly meetings has boon developed for
NMED and DOE AIP staff. The purpose of the meetings is
to discuss site specific technical issues, admlnistratlvo
matters and to provide an avenue for improved
coordination between DOE and NMED. Six such meetings
wore hold during 19%3 and were attended by both NMED and
DOE site Points of Contact (POCs}, a representative from
each NMED Bureau involved in the AIP Program, the NMED

DOE Oversight Program Chief and DOE/AL personnel
rosponslble for administering the AIP.

8.4.3 Annual Meetings

Each year an annual mooting is scheduled botweon NMED and
DOE to develop an Integrated schedule and prlorltIzatlon
of clean-up, envlronmontal restoration, envlronmontal
compllanco and permitting activities for the upcoming
year. The 1993 meeting was held on July 8.
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9. TRAINING

9.1 Technical Training

Staff attended the following courses, workshops, seminars
conferences, and training sessions during 1993z

- the Basic Total Quality Management Course presented
by the Environmental Protection Agency.

- a seminar on the WIPP Waste Acceptance Criteria
(WAC) presented by DOE.

i

- a seminar on Measuring Modeling and Mitigating Toxic
Aerosols sponsored by ITRI.

- a workshop on Sampling and Analysis Methods for
Measuring Radlonuclide Emissions sponsored by EPA.

- a workshop sponsored by EPA on Conducting
Radlonuclide NESHAPs Inspections at DOE Facillties.

- a Risk Assessment Seminar presented by EPA.

- a Seminar in Hazardous Waste Management.

- a seminar on Ionizing Radiation presented by
Radiation Safety Engineering, Inc.

- a seminar in Hazardous Waste Management sponsored by
UNM.

- a Visible Emissions Training and Recertlflcation
Course conducted by the Albuquerque Environmental
Health Department.

- a workshop sponsored by EPA on Mixed Waste
Incineration.

- the Rocky Mountain Ground Water Conference.

- the New Mexico Geological Society's Annual Fall
Field Conference.

- the Environmental Resources and Compliance
Conference.

- the Hazard Communication, Radiation Worker I, and
Radiation II training presented by LANL, ES&H.

- Introduction to Arc Info, a geographical



information system (GIS)

- RESRAD, a predictive modeling software

- Radiation Safety Engineering course: Radiation
Safety and Envlronmental Monitoring

- DOE Basic Radiological Risk Assessment Workshop

- DOE Basic Risk Assessment Workshop

9.2 Worker Health end Safety

9.2.1 Training of Staff

In accordance with OSHA 29 CFR 1910.120, all NMED AIP

Oversight staff whose Job entails work in the field,
attended a Hazardous Waste Worker Training, either the 40
hour course or the 8 hour refresher for those having
already completed the 40 hour course within the
appropriate time frame.

9.2.2 Health and Safety Plans

In 1992 an "umbrella" Health and Safety Plan was
flnallzed and distributed to all NMED staff Involved in

the DOE Environmental Oversight and Monitoring Program
along with a directive that all such staff adhere to the
policies, procedures and directives outllned in the plan.
Additlonally, a "site specific" Health and Safety Plan
for WIPP was developed, flnallzed and distributed to NMED
staff in November 1992. These two Health and Safety Plans
remained in effect during 1993. The "site specific"
Health and Safety Plan for SNL/ITRI was finalized and
distributed to staff in March 1993. The "site specific"
Health and Safety Plan for LANL is in draft form.
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NEW MEXICO ENVIRONMENT DEPARTMENT
HAZARDOUS AND RADIOACTIVE MATERIALS BUREAU

THERMOLUMINESCENT DOSIMETRY RESULTS
.1.

'_3tation Station --- .Gross (torero) Station Station Net_'imrem) .....
la':J_nberLocation 1993-2nd Q 1993-3rd Q Number Location 1993-2nd Q 1993-3rd

i

1 Barranca 34.4 35.5 1 Barranca 9.6 11.0
, ,

2 141_ SVeet 36.3 NA 2 48th Street 11.5 NA
........... , ,,,,

3 Shell Station 38.8 49.5 3 ShellStation 14.1 25.0
, ,,

4 McDonald's 39.1 44.5 4 McDonald's 14.3 20.0
, ,,.. ,,

5 Airport 33.5 42.4 5 Airport 8.7 17.9,,

6 Eastgate 40.2 .... 43.0 6 Eastgate .... 15.4 ,,..5
7 Well PM-1 43.7 47.4 7 Well PM-1 18.9 _..9

, r

8 WR Fire Station 33.9 37.9 8 WR Fire Stati 9.1 13.4
9 _ N_mne 30.4 30.9 9 WR Nazaren 5.6 6.4

10 Pal_to Acres 34.2 ,, 37.7 10 Pa_to Awe 9.5 .13. 2

11 Royal Crest 35.9 40.2 ,!1 Royal Crest 11.1 15.7
12 • Santa Fe 31.6 NA 12 Santa Fe 6.8 NA

I _ i

_:,ation !Station Annual Equivalent(mrem)
r_lumber iLocation 1993-2nd Q 1993-3rd Q

=

1 Barranca 41.2 41.4

2 48th Street 49.4 NA
3 Shell Station 60.5 94.1

4 McDonald's 61.4 75.3
,, ,,

5 Airport 37.4 67.4,,,,,

(; Eastgate 66.1 69.6
7 Well PM-1 81.2 86.2

8 WR Fire Station 39.1 50.4
9 WR Nazarene 24.0 24.1

10 PajaritoAcres 40.8 .... 49.7,,

11 Royal Crest 47.7 59.1
12 Santa Fe 29.2 NA

NMED has chosen 12 stationsthat are co-located with monitors deployed by LANL. This facilitatesdata comparison,

th data validation being their purpose. The control chips maintained by NMED in a low background

:.,¢;adion(a lead container), have had suchhigh readingsthat when subtracted from those deployed In the field,
net exposurehas been unrealisticallylow. We are changing our procedures in an attemt to resolve this

__roblem,however the enclosed data should be viewed as having little value in absoluteterms, but can be instrumental

identifying trends. In this lattercontext it must be borne in mind that there are seasonal Vends in
=.rwironmentalparameters, and two quartersof data is in most cases inadequate for the determinationof any Vends.

TLDs deployed by NMED utilize a different"chip" material than used by LANL in their TLD network. (TLD chips
made of a materialwhich when heated after collection, emitsan amount of lightproportional to

amount of radiationto which it has been exposed.) The aluminum oxide chips used by NMED are more sensitive

:ban the lithiumfluoridetraditionallyused for thispurpose, which allowsfor measurement of lower levels
radiationin the environment.



NMED 1993 AMBIENT AIR MONITORING AT LANL

GROSS BEtA COUNT (CPM) *

..... DATE White R0ck RoYAl:.CREST McDONALD'S LOSAla_mosr

Rre Station Trailer Park Restaurant Airport
" '06/16/93 ..... 120 " 80 ' ' ' NA 120

, ,,, ,, ..,,, L , ,,,,

06/30193 1O0 110 NA 80
,, ,, , , , ,.,,,

07/14/93 1411 160 NA 100
,, ,, ,., ,

07128193 80 90 80 80
, , ,.,,,

08/11/93 70 60 50 70
, , i ,

08/2,5/93 100 ,,, 80 , 80 , 80 ....
09/0s/93 120 ,, 70 ,i00 80
09/21/93 240 120 1411 120
10105/93 300 120 140 1O0

i i i i ,.,

10/19/93 180 120 160 160 -
, ,,, ,, ,

11/02/93 220 100 160 220 -
., , , , ,

11/16/93 120 100 80 120
.,,,,

, 12/01/93 200 .... 110 .... 60 80
12/14/93 140 6_ 80 NA

,, , ,

01/04/94 220 80 100 80
" ,i ...... , i , 1, ' , ,,

* The results in the table are from four perimeter sites
around the Los Alamos National Laboratory. The counts
were done in-house, at the Hazardous and Radioactive
Materials Bureau with an Eberline Pulse Rate meter,
model PRM-6 and an Eberline Scintilator model HP-210.

The readings shown have had background readings
subtracted. Background readings varied from 60 to i00
cpm.



Foreword_ LANLWater, Sediment and Food Stuff Sampling

Introduction

The New Mexico Environment Department/Hazardous and Radioactive
Materials Bureau/ DOE AIP program collected environmental samples
from seventy seven locations in and around the Los Alamos National
Laboratory facility during 1993. Thirty sampling locations were
within the LANL boundaries, forty seven locations were at the
perimeter and within the neighboring regions of the LANL
boundaries. Samples were taken up and down gradient of LANL
facilities and within historical and active effluent release areas.

The samples were collected in conjunction with routine sampling
activities by the LANL ES program as well as independently and in
response to "hits" from prior sampling events.

Sampled media included surface water, ground water, sediment and
food stuff. The surface water results from snow melt, rain fall,
effluent release, and spring discharges. Ground Water samples are
from shallow alluvial monitoring wells, perched aquifer monitoring
wells, and monitoring and production wells and springs emanating
from the "main aquifer" which supplies water to Los Alamos, White
Rock and LANL. Sediments were collected from the Cochiti Lake

bottom, and within stream channels within the Pajarito Plateau.
Foodstuffs included apples, squash and cucumbers from White Rock
and Los Alamos and from locations on the LANL facility.

Results

Radiochemical and Metals analysis data for on-site and perimeter
locations are presented in the following tables. Data that is not
yet available is indicated by NAand will be included in subsequent
reports. Method and Laboratory detection limits are listed as
provided by the laboratories and analytical results below those
limits are indicated by ND.

The analytical results confirmed a number of areas of concern, to
which LANL is investigating appropriate responses. Samples
collected from some main aquifer observation wells indicated
elevated levels of lead. Well DT-SA had a lead concentration of

4.6 mg/l measured. Los Alamos Canyon was extensively monitored
during 1993 in response to leaks from the Omega Reactor within that
canyon. NMED analytical results were comparable to LANL's and
monitoring is continuing. Elevated levels of tritium were measured
at DP Springs within DP Canyon and Spring 3 within White Rock
Canyon. Additional investigation and discussions with LANL
regarding necessary follow-up actions are required. Radiochemical
analysis continue to indicate that Mortandad Canyon is impacted by
discharge from TA-50, the Radioactive Waste Treatment facility.
Analysis of waters from alluvial monitoring wells PCO-2 and PCO-

3 within Pajarito Canyon indicate impa?t by an anthropogenic
source.



_,. |

I:ladicx:hemlcelAmdyzR_ 1983 NMEO/LANLOn-SiteSampteQ it
I i I I , I

MortancledGagtn_$lalllm McztancladPond.Sediment _ _ l:_ml, Sediment MazlandadO ABB.Sedimenti I .

ANALYTE REPO_TED '1 81GMA DETECTION I:IEPOFITI_D 81GI_IA DI_TECTION REPORIP.u' 81GMA DP.:I,-CTION FzEPORIP..u 81GMA DP.IF.CTION
VALUE uMrr VALUE LIMIT VALUE LIMIT VALUE UMIT

pCi/_-Or_ pcilg-Ory pcI/g-ory pCl/g-ory pci/g-I:_y pcl/g-I_ pCI/_Dry pC_/e-Orv pCl/Q-Ory pCl/O-Ory pCIIg-Ory pC_/_Ory
3-Alphawl Am241mf 3.20 0.W t.00 100.00 11'.00 2.70 20.00 4.00 , 2.10 28.00 4.00 t.20

.%Nphawl U-nat ref 4.30 1,,00 1.30 142.00 18.00 3.50 01.00, 8.00 , 3.30 45.00 5.00 2.00
3-Betawl Cs-127rel 135.00 9.00 1.?0 114.00 10.00 4.10 46.00, 4.00 2.90 49.00 4.00 2.50
3-Betaw/sr-ygo ref. 131.00 7.00 !.60 100.00 0.00 3.80 41.00 3.00 LeO 45.00 4.00 2.40
_-..m.sp._o,copy ,,,. p,,_,u! .... _ p,,*,I ,,,,,V p,,*, : / p,m
tritium 15070.00 1291.0o NA NA NA,,

J-238 ' 0.88 0.24 NA ,, NA IdA.....

J-234 0.gO 0.24 NA NA NA
0.t0 0.07 NA NA NATotal !mQ/L) ........

1"11.230 0.07 NA NA ,, NA.,,

Th-232 0.07' ,NA , , NA NA ,

p.._39.2,o o_o _., N, ,a .... ,* .
Pu-_J8 0.13 0.0g NA NA NA
51:1-9o 0.49 0,10 NA NA NAi i

___-137 NA NA , NA , , NA

r"

I'

PadlochemlcalAnalylis ¢I'1993 NMED/LANLOn-SiteSamples

..

LA-01 _1 LA-O7 SC_2
I

ANALYTE REPORTED 81GMA DETECTION REPORTED 81GMA DETECTION FIIEPORTED SIGMA DETECTION REPORTED SIGMA DETECTION
VALUE LIMIT VN.UE MMIT VALUE LIMIT VALUE UMIT

pCU_ pcm. _ _ pc_ pc_L _ pcm. _ _ _ par,.
.?,-Alphawi Am241ref 2.40 0.50 0.?0 0&00 14.00 3.00 4200.00 000.00 100.00 2.30 0.70 1.00i

3.Npha wl U-nattel $.eo 0.70 0.g0 t88.00 16.00 8.00 ?900.00 700.00 200.00 3.80 1.10 1.60
3-Betawl Cs-127ref 04.00 4.00 1.S0 2?8.00 18.00 4.00 8'/00.00 400.00 150.00 13.50 1.70 t.80

3-Betawl Sr-ygOref. 02.00 $.00 1,,_, gSo.00 !2.00 4.00 8100.00 400.00 150.00 12.50 1.40 1.70
._mma Specu_,copy zerope_ _ p_ am eWtNn pe_z,j zwo peek
rritium ee00.00 771.00 91T/'.00 01'1.00 NO _l._ 838.00 2(11.00
LJ-238 NA NA NA NA
U-234 NA N_ N_ INIA

_JTo_l (m_l/l._ No, NA NA NA .,
Th-230 NA NA NA NA
1_2 NA NA NA NA

_,:m.249, , NA NA N_ , N_
_u-235 NA NA NA NA
BR40 NA NA NA NA

,| , , |,

=1-117 NA NA NA NA ,,

IIII II



P.adiochemlr._lAnalyJxot'S_ NMED/t.ANLON-SiteSwnplu

DT-SA OT-0 DT-10 LA-2III I III

ANALYTE I_POMI/:b 81GMA _i_iK_N _/_J_ 8i_ D_I_CTION /_l_.llT_i_._l 8K_ DI_I'[-CTION _ _ DETECTION
VALUE LIMIT VALUE UMIT VALUE UMIT VALUE LIMIT

3-Alphawl/Vn24t re'f 0.20 0.40 0.80 4.e0 1.00 0.80 1.10 0.40 aJn NA
3-AJphaw/U-nat ref 0.20 0.40 0.80 4.80 0.gO 0.80 1.10 oJla aim NAi ,

3-Beta wl Cs-t27 re# 0.80 0.80 1.e0 6.80 I .,50 1.e0 1.40 B an 1.e0 NA

3.Beu_w/Sr-y90 ref. 0.80 0.e0 1.e0 S.?O 1.80 1.eo 1.40 1.oo 1.eo NA

3aromaSpectroscopy _nepeek,K.40 ! mm peak ane_ K-40 NA
Tritium NA NA NA NO 740.60

J-238 NA NA NA NA
J-234 NA NA NA NA
LJTotal (mcJ/L) NA • NA NA NA
i_-230 NA NA NA NA i
Th-232 NA NA NA NA J

,, i

Pu-239,240 , NA ,NA NA NA

:_J-238 NA NA NA , NA
;_oo HA _ _ NO o_ee
._s-137 NA NA NA ND 3.24I

Andy_s of 1803NMEDA.ANLON-S#eSamplee
....

.L_

ANALYTE I:EPO_t/_--_ 81_-*-_. _I_TK_N _-OMT_JJ _ _I_CTK)N I LA_ _ _;_-,m, z=u 81GIL4, _a=iuGr_ON _IE_:)kT_ 81GMA DETECTION
woJS u,rr VXLUE L,,rr W.LUE u,rr w.uz uurr
pc_. pc_. _ _ _ _ _ r_'L _ r""_ _ r-,,:_,__

3.Np_'w/Am241 ref 11.40 9_ Oa0_ 8.10 1.GO o!_. NA a---aO 0.70 0.00
3-Alphawl .U-halrM 18.00 2.00 1.10 0.80 1.10 1.00 NA smn n _n 0.80
3-Betawl Cs-t27 ref g?.80 2.30 1.70 8.80 t.30 1.gO NA ,_a __ 12_f__ 1.20
3-P_,_ wl Sr-ySK)ref. 27.00 2.00 1.10 8.20 1.:J0 t.80 NA _m nO ' 10.00 1.20
_--_-,-_-mSp_;_----_y ;'_-_ _ _;-_'_ NA I=r,e_ .... 'i

tritium ND , OnkO0 ND 41a_+___ ll?Iml _ ,,l+,___M ._.__
J-23_ NA NA NA NA
J-23_ NA ,NA NA NA
J To,_ (ml_ , NA NA , NA ' NA
rh-_30 NA NA I_ NA
m-_ NA NA NA NA
_.-_,,2_0 NA NA NA I_
_u-_T._ , NA NA NA NA
S;_:0 NA NA I_ NA,.

=1-187, NA NA NA NA + '



AnWymbd 10e3NMEI0/LANLOn-Sill Samplel /

PM-2 Pueb_ $ TW-1A TW-IFA
ANALYTE REPORTED SIGMA _110N _ SlQMA OEI'E_ION FEPORTED 81GMA _ _ 8K3MA O_ll_'lqlON!

VALUE UMIT VALUE LIMIT VALUE LIMIT VALUE LIMrr

pc.. _ pc.. _ _ pc.. po_,. _ _ _ _
3.Npha'wl Am241ref ,,0._0 0.,_0 0.80 1.70 0.60 0.90 _ 0.80 1.00 0._0 0.40
3-Npha wl U-natref .0.20 0,,,q0 0dl0 2.40 0.80 1.30 0.80 0.10 I.S0 0.40 0.50 t.10
3.Betmw/Cs-127 ref 1.00 0.00 1.e0 10.00 1.80 1.70 e_0 1.10 1.70 _ 0.90 1.70

_3-Betaw/Sr-y90 ref. 1.00 0.90 $.(K) 18.,30 1.00 1.70 LQ0 1.00 1.70 2.110 0.90 ! _.?0
spectroscopy z,,rop,,_ Zml-_ z.mpo_ Z_OlX_r,_.,. .. NO =n_o .A .A ..

_._e NA NA NA NA,

j..4 HA NA HA NA ,

J Total(rag/1.) NA NA NA NA
rh-230 NA NA NA NA
rh-232 NA NA NA NA
:_h_3e,24o IdA NA NA NA
:_-238 NA NA NA NA
;P,-e0 NA NA NA NAi i

v

_ Anilyllld 1_ N_/LANL ON-Sitl81mpi_

TW-I _ _
I

ANALYTE REPORTED _ DL=TECTION REPOR!1_ 81GMA DETECTION AEPORTED 81QMA _ _ _ _='rL:CTION
VALUE LIMIT VALUE UMIT VALUE UMIT VALUE IJIJT

p_ 1_ _A. _ _ p_. p_ p_. pap- p_.I'
._r.%

i

3.Npha wl U-,n_ure( 8.:I0 0.80 0.00 -0.10 0.80 0.110 0.10 0.S0 ! _ _ i _
wl C$-127 ref 4.20 0.70 I ._0 _ 0.80 1.80 1.00 0JII0 1_ 1.70 0.80 1JB0

wl Sr-ygOref. 4.10 0.70 1.110 2.1) 0.90 1.(10 1.00 0.90 1.00 1.80 0.90 1.00i ,,

3w.maspect,oscopy zerope_ z_oIXmk one_ K-._ =re
TiWum NA NA NA NA
_18 NA NA NA N4

j Tm_(m_.) NA N_ NA m
rh-_0 NA N_ N_ N_,,

:_,I!3e,2,1o NA NA NA IliA

ii .

tR.e0 NA NA NA NAi ii

ii



_ ke_m d tm _ On4h sem_
_ /

___f, p*_.i_o Canyon,TAG Ares Ell lib

• VN.UE _ VALUE I.aIT VALUE LINT

_.,_,_/,_.2, rw. P en_'o'°rY _ a,_vlmWA,n-_t,W. NA ;.,__.,._._ ,,,, l.aO
_;)tm wl u-nat ref. NA _ w/_ tel NA 3ram hi &llO

wl Sr-y,_ ret. NA _ w/_ mr. NA J-gin 1.ill O.te
Spectre's___,_,_y NA _ _ NA J-:m US o.t7 ....

r__.., __.,_____ s,-,,,, r_,_J,m_ m tooo.m_ m o.m
j._s NO 0.04 _ NO _ _ .... O.O4 0.as
J-;m NO n nit LJ-_4 NO 0.01' _ 0.04 0.08

U-235 ND 0.08 _.:ss NO _ _ 0.04 0._

Th-_ NA _ NA _ kid 0._

NO o.m ,u._s NO O.m m.eo
m.eo NO ..... O.eOm.eo NO , O.7O:;a-lS7 NO 3S.O0

.Tr, T.:_-137 NO 0.27 3s-1_7 ND -

,. Pa_emlcal Analymo__m=N_qIDn.ANLOn_ 8amphm

PCO-t P¢04 PCO-=
ANALYTE _ _ _ _ _ _ _ _ _ _ _

VALUE LIMIT VN.I_ UMIT VALUE UMIT VALUE uMrr

I Fa,,. Pc" F"3-Aiph_wi Am241 tel 5.OO 1.10 0.70 U t_ 8.00 i

wl U-nsl ref O.3Q 1.10 0JI0 NA Ill,L00 18.00 10.00 I_
_,.8mawl Cs-127 rd 11.50 1.40 1.90 NA U t:L00 17.00 NA
3.Bin wl Sr-ygOme. 11.40 1.30 1.80 NA U t_P..OO I?.00 NA

r_it_.rn em.oo :rm.oo ,moo :m.oo 4"_oo :moo NA
NA NA NA NA

J-g_l N_ NA NA NA

J Talad(mgJ1._ _ _ iP_

I_ I_ I_ NA
IIIIJl II J J

n

NA NA NA N_
SR4K) _ I_k _ NA
_1-157 NA NA NA NA

I



ii i

lllllmmAMlyllimOl_m _ onrollIr,lq+¢ll

i ii

DT-SA DT4 DT40 LA4
ANALYTE _I_LI _ _l_ll=S_l_ _Gi_,_M II=U _ _ll_/_ _IL1 _ IJt I1_1_i-_ _lSll_lkl _ UI=I_/_N

VALUE _ V_ _ VmJ_E _ _

_ _ OJm NA
+717,+:

,,, u ii ii i

i.I o.ol o.oi O.Ol IMA o.oi
iI' ' o.ol o._o ool _ o.+m
_. om om " o.io o.ol m, o.,o

o.oo O+GO Ilia OIoroT,%
i ii

._ o.oo eL00 ¢LOO O+OO NA 0_0,,,

::r 0.00 0.0t 0.130 0.400 0.01 NA OOl
_o 0.01 0+01 o.o1 NA

0_0 CLIO 0_8 _t0 0_1 0.110 NA _10, i i i

0-82 ! .77 OJW NA

,,

dn 0.08 0.08 004 0.O5 _ NA O.sO+l*,+ T
i,i

ii,Io 0.01 _ _ IMA 0+"I0i i i m

Ni , , O.Oe 0.02 NA _01i u

Fib 4.110 0.0t O_ 0+01 0.04 0.0t NA 0_OI

O_ " 0.05 0.06 NA ......
h 0.041 0.01 0.01 _ O+10,

Sl _ U 11.40 NA O+i0
0.08 " 0.08+', NA 0.01

Sr 0.04 0.05 0.10 OJ_ _tO NA 0.10
ThlWl_ 0.01 O.0i _, 0.01 I_ 0.10

J NA 0.01 _ 0.0t NA 0.01
V 0.01 0.01 0.01 NA

1.418 0.10 0.88 0.IO _ GiG N4

. •



__c_,__on__ I

_ wua_ua __oue I, L am,m c:mym4pc_m,p xx'apdnI
VALUE LIMIT VALUE LIt_IT V,q.UE LIMIT VALUE UMIT
n_ mg_ n_ mea nq_ _i_ nq_ m_ mOl mea n_ .q_

ilq Goo o._ 0.u 0.ao
M IKO0 18.00 _ 0-18!

i
3 0-10 0-10 0.110 0-10ii i
b 0.10 0-10 0.10 0.10 0-10 0,10 0-10

b 0-10 0-10 0.10 0-10

:_ O.01 0-01 0.01 0.01 0-01 0-01

:o 0_8 GIDSI OA6;TF.

0-10 0-10 0-10 0-10

4.40 &lO

2.00 &lO _10
ktlrl 0.14 _ _,T..T.

i
0-10 0,10 0.10' 0-10

t 0.10 0.10 0.10 0.10

0.0_ 0.01 0-01 O.0t O.01 O.01

m 0._ 1.10 0._

o.to 0-1o 0,101 0-1oi
0-10 0.10 0-10i 0-1D 0-10ill i
o.ol 0-ol om 0-m/

i_ 0.10 O.lO 0-10 o.10
In 0..lO 0-10 0.10 0-10



ii ii i

u_ _ ct_m m*BNt.4NLOnaaJ8.mp_ /

I II lilll I I I

PM-2 PWblo41 IW.3A Irw.tA
i

_._.Y_ _-u_,_u _ _J,_ _w_u _ ut_,uJ M_...w _ u_,_,_ ,_._.,_u "_ _.:,,.,_.l,
VALUE LIMIT VALLE LIMIT VALUE LIMIT Wd.UE LIMIT
m_ m_ m_ morn _ m0J m_ m_ rome m_ _ .
NA 0,00 NA O,eO _O i O.mlit,-,

,,, i

41 NA 1.OO NA ,, V O.O5
41 NA O.OI O.Ot O.OI NA O.m _ O.O1

k NA O.m O,SO NA O,SO in O.m c_o
b NA O,aO " o.m _ ' o.lo b o.ooii i,i i i,i

,_ _ o.oo o.oo HA O,00i_ oJ0oi| u i

> HA , 0.m _ HA _ :, am
HA O.M O,m N_ O.m _o O.OS

:u ....... ', _ o.lo _1o. _ , o.lo _ uo ....,,,, o.lo
HA ,U0 , _ _ O,m .....

_T_

ao , _ , o._o ,,, o.m _u_ ,,, o_so_ oJ0m o.os
p_ o.lo o.ao HA O.sO_

, ,, _

:_b NA 0.01 O.01 O.0t HA 0JN I O_
,_ , ,

,,, _ ,

,,, o.10 _ o_o_
HA 0.10 ¢L10 HA 0.10 ii _gJlO

HA 0.10 0._0 N,4 O,W k O._S o.so

J INU4 O.01
O.01
0.1o

I II



_ Xr_,m d _m= mEOA.X_ Ona_ S_p_ i
II

VALUE LIItIT VALUE LIlT VALUE UIIT VALUE

411 0.00 0.00 NA 0.00 GO0 OJ00 NA 0.00
0.07 NA 0.0S NAi

0.m w, o.ot o.m w_ om
D 0.tl0 NA 0.10 0.tO I_ 0.10
h 0.07 0.10 "' NA 0.10 0.S4 0+10 "NA 0.10i

b GO0 NA 0.tO GO0 NA 0.10i •

0.oo m_ 0.oo- o.m _ ooo, i

Cr 0.OO I_ 0.01 0.00 0.01 I_ 0.O1
Co 0.O+ _ 0.0S O.OI _ 0.0s
Cu 0_0 NA 0.10 0_00 0.10 I_k 0.tO

i

o.,m MA I._ m+i i

0.00 I_ 0.0o+ . o.oo _ 0.0o
Will 0.08 I_ NA
kln S.19 NA 0138 6.,IO _ I_ 0.O5
.o ..... o.o2 _m mm 0._o o_ ., o.lo,Tr,_+

i i i

. 0.02 I_ 0.10 _ I_ O.10
i:"b 0.0a lUl, O.01 14A 0.01+71"-+,++-+

i ii

SI 0._II 0.01 NA 0.O1 0.01 O.O1 Ilia 0.O1+,lJ+,
m o.o6 NA 0.0S I_
Sn 0.01 NA 0.10 0.01 NA 0.t0

i

S+r 23.90 NA 0.10 38.10 NA 0.t0
j o+os 0.,o mm .... o+ol o_ ,,m ' om
V 0.26 0.10 NA 0.10 0+07 0.10 NA 0.10
P.n 0+O1 Ilia 0.10 0.01 NA 0+10



"' I

k_ A_ym _ lira NUEIMJU_ On S_ Sam_

I

i

VALUE UIIIT VALUE LIIIIT VAUJE LIWr VALUE LIm-'I"

NA NA 0.00 0`O0 NA 0.O0
M NA NA 14.00 14_

NA , NA O.O1 Om , IM em
s _ mm 0`1o 0`+0 _ o+1o
a. mm _ 0.so 0`1o _ 0.+o
+.. .A NA 0`1o 0`m .. o_1o
__ 0`00 _ NA 0.00
r,,.l NA NA 0O0 I .....c,, _ mm 0`m 0`m o.ol _ 0`o,
_,o NA NA O+05 O05 NA O(35

ou NA NA 0.10 0+S0 NA O.O5
NA NA 7.7O I'_

NA _ 0.oo om ,* ooo
.+ m + s.,o I. ,,,m
w l NA NA O05 - O.O5 NA O+05
Mo NA NA o.10 o.10 NA o,loi

NA NA O.10 0.10 ttA O.tO
Pt) NA _ O.OI 0Ot 0.O1 IklA+ 0.01

_ NA O.m 2..tO o.m NA O.m
5i NA NA INIA
Sn _ _ 0.10 0.10 _ O.lO
SI' NA NA O.lO 0.10 Ilia O.tO
J NA NA O.OI O.O1 Ilia O.O1
V NA NA 0.10 0.10 INI,k 0.10
[11 NA N_ O.10 0.10 Ilia O_10



Mini _yuu of 1_ NMEO/LqNLOn SUaSampl_ t

ii ,,, i II

LA.OI LAOF_I t.A-07 SC_,-2
ANALYTE RE3=OFITED SK3MA DETI_GTION _TI_D IrdK3MA DIETECTION REPOR_::D _ ID_-TEGTIONFIEPORTI_D SIGMA D_T_,I"K3_

VALUE UMIT VALUE UMIT VALUE LIMIT VALUE UMIT
mg/t _ toga mg/I mWI mg_q mg,q mg/I ..,_ _ _

_l o.oo o.00 o.oo o_0 o.(3o o.oo
_I 0,8o 70.00 450,OO 0.II0

0,01 0.O1 O.O1 0.02 O.O1 0.O1 O.Oti

D 0.10 0,10 0.10 0.10, ,,

Be 0.10 0.10 0.e0 0.10 4,20 0,10 0,_0.... ii •ira , l i

Be 0,10 0,10 0,10 O.10,,i , L

_d 0,oo 0,oo o.oo 0,oo 0,0o
_r o.oi 0.01 o.oe o.m o.12 o.ol 0,o_ o.oI
_,0 0.05 O.OS 0,1S 0.05 0,05...
3U 0,t0 0.06 0.15 0.10 0.10
:e 0.50 I_00 110.00 0,'/0

•_ 0,00 , 0.00 0,00 0.00 0.00
Mg 7.50 14.00 24.00 4.50

_o 0.10 0.10 0,10 * _ 0.10
_li 0.10 0.10 0.20 0.10 0,10

ii ,,

0.01 O.W 0.01 0._ 0.01 0.01
5e 0,01 O.Ot 0,O1 0.01
bi ' ' _.oo _ uo 1.m
sn ' ' o.10 o.1o o.1o o.lo
_r "" 0.30 O._G 0.4O 0.10 O.eO 0.10 0.10 0.10
U 0.01 0,01 0,0S 0,01 0,01
V 0.10 0.10 O.aO 0.10 0.10
zn 0,1o 0,ao 0,1o o,go 0,1o O.lO,,



/

Met=,lAnalysis of 1993 NMED/LANL On Site Samples

IPCO-1 PCO-2 PCO-3

ANALYTE REPORTED SIGMA DETECTION REPORTED SIGMA DETECTION REPORTED SIGMA DETECTION

VALUE UMIT VALUE UMIT VALUE LIMIT

.... mg/I m_l/I mg/I mg/I mg/I mg/I mg/I mg/I mg/I
Ag 0.00 0.00 0.00
AI 6.40 38.00 110.00

As 0.01 0.01 0.01 0.02 0.01

B 0.10 0.10 0.10

Ba 0.20 0.10 0.50 0.10 2.30 0.10

Be 0.10 0.10 0.10

Cd 0.00 0.00 0.00 0.00

Cr 0.03 0.01 0.38 0.01 0.34 0.01

Co 0.01 0.05 0.01 0.05 0.05 0.05,,,

Cu 0.10 0.10 0.06 0.10

Fe ' 5.20 39.00 84.00

Hg 0.00 0..00 0.00
Mg 5.00 6.80 35.00
Mn 0.57 0.05 1.06 0.05 9.76 0.05

Mo 0.10 0.10 0.10

Ni 0.10 0.10 0.10

_b 0.01 0.01 0.04 0.01 0.11 0.01
,

Se 0.01 0.01 0.01

Si 1.10 1.90 1.80

Sn 0.10 0.10 0.10

Sr 0.10 0.10 0.20 0.10 0.90 0.10

U 0.01 0.01 0.01 0.01

V 0.10 0.10 0.10

Zn 0.10 0.10 0.10 0.30 0.10



RadiochendcmJArmlyadsof 1903 NMED/LANL Perbnetw Samples

, I

_,,. R= c.pn Sp_ 3 _b,._, C.p, .pnV,A I_t. _k C..1_Sp,_,VS _. P_,C.._ 0o.Sp,_V
ANALYTE REPORTED SIGMA DETECTION REPORTED 81GMA DETECTION REPORTED 81GMA DETECTION REPORTED 81GMA DETECTION

v,_uJe UM,T vALUe U.aT V^UJe uMrr VALUE U._T /
....... pc_ pc_ pc_ _ pc_ pc_ po/L pC_ _ pCm. pc.. pc_

3-NplZa wl Am24Z re! 1.40 0.40 0.00 1.20 0.60 0.80 NA 0.00 0.30 0.80

Gl-Npho wl U-net ref ,1.60 0.40 0.70 1.SO 0.00 0.90 NA O.00 0.40 0.90
GI-Betl wl Cs-t :)7tel 3.40 0.70 1.20 3.00 1.10 1,60 NA 2.90 0.90 1.60

_Beta wl Sr.y90 tel. 3.40 0.70 1.20 LO0 1.00 1.80 NA 2.90 0.90 1.60

3anlma Spectroscopy zero p,,k, z,m pwkm NA zlm3 p,,k,
rdtkjim 131'3.10 185.80 NO 712.90 NO 712.90 NO 712.g0

J-_ NA NA NA NA

J.234 NA NA NA NA
i i i

J Totld (mglL) IdA NA NA NA

Th-330 NA NA NA NA

Th-_2 NA NA NA NA

?U-_40 NA NA NA NA

Pu.rJe NA NA NA NA

SR-90 NA NA NA NA •

CI-t37 NA NA NA NAi

,,

Radlochemlcal Analysis of 1993 NMED/LANL Perimeter Samples

' White Rock Canyon, Ancho Spdn_l White Rock Canyon. Spring 8A White Rook Canyon. FriJolesCanyon
ANALYTE REPORTED SIGMA DETECTION REPORTED SIGMA DETECTION REPORTED SIGMA DETECTION

VALUE UMIT VALUE UMIT VALUE LIMIT

pC!/L pCI/L pCI/L pCl/L pCl/I, pCI/L pCi/L pCi/L pCi/L

G.Alpha w/Am241 ref -0.10 0.30 0.80 -0.30 0.30 0.80 NA
G-Alpha w/U-nat ref -0.10 0.30 0.80 -0.30 0.30 0.90 NA

3-Beta w/Cs-127 ref 2.90 0.90 1.60 2.20 0.90 1.60 NA

3-Beta w/Sr-yg0 ref. 2.90 0.90 1.60 2.20 0.80 1.60 NA

3aroma Spectroscopy zero peaks zero peaks NA
rrltium ND 712.90 NO 712.90 NO 712.90

J-238 NA NA NA

U-234 NA NA NAi ii i

U Total (mg/L) NA NA NA
Th-230 NA NA NA

Th-232 NA NA NA

Pu-239,240 NA NA NA,,,.

?u-238 NA NA NA
i i

SR-90 NA NA NA '



Radicx:hendcMAnllyMl of Ige3 NMED/LANL Perimeter 8amplu

Nat,, Canyon • SR 4, Sediment J_ C¢x:NII lake, Sediment _lid CocNII Lak_ Sediment .owlr Coddl Lake, Sedimmt
ANALYTE REPORTED-- SIGMA DETECTION _ SIGMA DETECTION REPORTED 81GMA DETECTION REPORTED SIGMA DETECTION

VALUE UMIT VALUE UMIT VALUE LIMIT VALUE UMIT

rng_ mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/g mg/o mg/g

i).Npha wl Am241 ref ,,d14.00 8.00 2.20 11.80 2.50 1.40 28.00 5.00 2.40 _).00 5.00 2.50
3-Npha w/U-nat ref 86.00 L00 3.,30 18.80 2.80 2.00 g6.00 S.00 2.e0 2?.00 4.00 2.70

3-Beta wl Cs-127 tel 80.00 " 7.00 3.10 28.50 2.70 3.00 34.00 5.50 5.80 33.50 5.00 8.10

3-Beta wl Sr-yg0 ref. 72.00 S.50 2.80 gS.,10 2.40 2.80 34.50 S.00 5.110 34.00 5.00 6.20

_iarrmla Spectroscopy ieversI Illllurall 8eveill _ leVllld pllJql _ peaks
rrWcwn NA NA NA NA

J.g38 NA NA NA NA

j._ NA NA NA NA
J Total (mglL) NA NA NA NA

Th-130 NA IdA NA NA

Th-202 NA NA NA NAi

_J-_39.240 NA NA NA NA

=u-_ NA NA" NA NA

IR-e0 NA NA NA NO 0.72

C8-137 NA NA NA HID 4.29
i

i

, Racliochlmical _ of t288 NMEO/I.ANL Pedmelm 81_rnplel

wh,,._ c_.,, sp_, _m._ c..p., ;p,_s_ M_,RockC..p,,,_ S_._ w_.._, c..p., _ 8..,.,0
ANALYTE REF'O_U SIGMA OI_i_-'CTION _lP.U 81(3MA- DIP._-CTION REPORIE_ SIGMA DETECTION I REPORTED SIGMA DETECTION

vALuE uMrr w,ws u,,T w,.us uM,T vA_.us U_,T
pc_. _ _. pc_. pc_. pc.. pc_. pc_. _ pc_.

3-Alpha wl Am241 rel 7.00 1.30 0.gO 34.00 6.00 3.00 1.70 0.70 1.00 0.90 O.eO 1.10

:3-Alpha wl U-nat ref 8.90 1.40 1.20 ?8.50 8.00 4.30 2.30 0.gO 1.30 1.40 0.g0 1.80' i

3-Bets wl CI-127 ref 8.20 1.20 t.70 alS.,00 5.00 4.g0 5.40 1.10 1.70 14.80 1.50 t .80

2-Be_ wl Sr-yg0 ref. 7.80 1.10 1.60 6200 5.00 4.50 8.10 1.00 1.50 13.50 1.30 1.60

._,_nmasr)eczroscor)y zeropeak, amrop_kz zwop_k= zarop_
rriSum ND 712.50 ND 712.20 NO 712.110 ND 712.90

,I-238 NA NA NA NA

,I-234 NA NA NA NA

J Total (m_llL) NA NA NA NA

rh-232 NA NA NA NA

:_.m.24o _ NA NA N_
_-_ NA NA NA NA

|R-50 NA NA NA NA

_,1-137 NA NA, NA ' J_i NA ,



RadiochemlcalAnalyeMof 1093NMED/t.ANLPerimeterSamples

,,_, i i iill , II /

LosAllmOl Townlite,Tccrmtoel .ol ,l_lmol Townldto,Apples Nl'dteRockTownldto,8¢lullh-d_k=ate _ I:)d Buoy{,8ecr_ont
ANALYTE ....REPORTED SIGMA DETECTION REPORTED 81GMA DETECTION REPORTED 81GMA DETECTION REPORTED! 81GMA DE_ECTION

VALUE UMIT VALUE UMIT VALUE UMIT VALUE UMIT

pC.A/g-Dry pCil(J-0_f pCl/g-Ory pO/g-OW pCi/g-Dw pCilg-Ory pCi/l_-I_ pCi/g-Ory pCi/g-Ory pCi/0-Ory pCi/g-Ory pQ/g-Ory
a._phaw./Am2,_r_ NA .. NA NA . r , _oo s.m 2.2o
3-Npl_l w/U-not ref NA NA NA 34.00 5.00 3.30
3-Betawl Cs-127 ref NA NA NA 311.00 4.00 3.10

,

3-Uebl wl Sr.yg0ref. NA NA ,, NA .... 35.00 3.00 2.20
3amrnllSpectroscopy HA HA NA Slvtml peakl
Tdtlurn NO 1000.00 NO I000,00 NO 1000.00 NAi , i i

J-238 NO 0.02 NO 0.04 NO 0.04 NA
J.234 0.08 0:04 NO 0.04 NO' 0.04 NA| i i

J Total (mg/L) Nil) 0.02 ....ND ..... 0.04 NO ,, 0.04 NA ,
Th-_0 NA NA NA NAii | | ii i

111-232 NA NA NA HA
_J_ ,2_0 NO i 0,02 I I NO 0'0_ NO ,1 0.01 N_ ' '', ,, ,

_1-238 ND 0,01 NO 0.01 NO 0.01 NAi i i ,i

iR-00 ND 0,80 NO 0.80 NO 0.00 NAi ,,

_I-I_17 ND 0.08 NO 0.e8 NO 0.e8 NA,= l i l l i i i i i iiii

, RadiochendcalAmdyll of 1_ NMED/LANLPerimeterSamples

• ,. .,. I li li i I

ll il •

ANALYTE REPO_]F.D SIGMA D_IF.¢TiON Fm_POR_I) SIGMA DETECTION REPORTED SIGMA DETECTION REPORTEb 81Gk_ DETECTION
VALUE LIMIT VALUE LIMIT VALUE LIMIT VALUE LIMIT

pCI/g pCI/g pCI/o pCi/g !_0 pCt/o pCi/g pCilg pCI/g pCI/g pCUg pCU_l
3-_UphawlAm24_r_ ,,_7"00 4.00 _e0 _17.00 s.0o I._o m.o0 4.oo :Leo I_5o ..... z2o 1.4o
3-Alphawl U-natref , ,22.00 4.00 3.80 45.00 6.00 2.00 26.00 5.(X) 8.40 16.30 2.50 2.00
3-Botaw/Cs-! 27ref 47.00, _.00 4.00 40.00 ....4.00 2.30 32.00 4.00 3.90 38,.00 3.00 2.80
3-Betawl St-y90 ref. 44.00 4.00 3.70 45.00 3.00 2.20 30.00 3.00 _1.00 _10.00 3.00 2.60

3aromaspec_oscopy sev_l P._ ilmm_ P_ Sev,n_P_ ,Mn_ p_kz
rd_m _c_m_m , NA , NA , N_
1-238 NA NA NA NA

,, i i, i i , iii i,

J-_14 NA NA NA NA,, i, i

IJTotid (rag/L) NA ,,, NA ,, NA _ ,
111-_30 NA NA NA NA

ii i i l i i ,i ii i,

rh-_l_ NA NA NA NA
i il i l

_U-_,240 NA NA NA NA
IIIII i iI

N_ NA NA N_
i iI i ii i i

i

_0-187 NA NA, _ NAI

d



Radiochemir,4d Analysis _ 19_1 NMED/L,ANL Perimeter Samples

r

Hallaclay Well I.A-1A Wsll LA-1B Well LA-2 Wellii

ANALYTE REPORTED SIGMA DETECTION REPORTED 81GMA DETECTION REPORTED 81GMA DETECTION_ REPORTED 81GMA DETECTION

VALUE UMIT VALUE LIMIT VALUE UMIT VALUE LIMIT

pc_ pcm. pc_L _ pc_. pc_L pc.. pc.. pa/L pCm. pc_. pC_L
3-Alpha wl Am241 r_ NA 1.20 0.50 0.70 NA 1.50 0.50 0.701_

3-Npha w/U-na! ref NA 1.50 0.50 0.50 NA |.80 0.50 0.70
_l-8Ma w/Cs-127 ref NA 4.00 t.00 1.70 NA 2.10 0.gO 1.70

3-BWB w/St-y90 ref. HA, 3.80 0.g0 1.70 HA 2.10 0.90 1.70

3aroma Spectroscopy NA one _ K-4G NA zero peek,
rheum NO 740.e0 NA NO 740.80 NA

J-238 NA NA NA NA

J-234 NA NA NA IdA

J Total (rag/L) NA NA NA NA
Th-230 NA NA NA NA"

Th-232 NA NA NA NA

_-239,240 IdA NA NA NA

_1-_18 HA HA HA . . HA

_l:l.ll0 NO 0,68 HA ND 0.72 HA

Cz-137 NO $.10 NA ND 4.29 NA

, .. . .. ,. . ,

Radiochlrnlcal Analysis of 1903 NMED/I..ANL Perimeter Samples

_alanto Canyon 2 _ Canton at 8R 4 /alle Canyon at 8R 4 Imcho Can_ at 8R 4. Sediment
ANALYTE REPORIED SIGI/_ _)ETECTION Iz,EPOR'tED 81GMA DETECTION REPORTED SIGMA DETECTION REPORTED SIGMA DETECTION

VALUE UMIT VALUE UMIT VALUE UMIT VALUE UMIT

pCVL pC_/L pCl/L pCUL pCI/L pCi/L pCJ/L pCI/L pCI/L p.Ci/9 dry pCi/g dry pCl/g dry

3-AJpl'm wl Am241 tel 11.80 2,60 1.10 1.10 0.50 0.90 0.S0 0.t0 0.30 23.00 4.00 2.50
3-Alpha wl U-nat ref 18.70 3.20 1.50 1.30 0.S0 1.00 0.40 0.20 0.10 34.00 S.00 3.30

3,BWI wl Cs-127 ref 4.30 1.10 1.80 8.80 1.30 1.70 2.(10 0.30 0.80 43.00 4.00 S.IO

3-Bern wl Sr-yg0 raf. 8.90 1.00 1.70 3.90 1.30 1.70 2.e0 0.30 0.50 30.00 3.00 2.80

3amine Spectroscopy zero pwX_ zeroF..m zeropeaks mwalF..d_
r_u.m NA NA NA NA

J-238 NA NA NA NA

J-234 NA NA NA NA

J ToUd (m_l/L) NA HA IdA HA
_o HA HA - HA HA
th4182 NA NA NA NA

P_-239.240 NA NA NA NA

;:_4_18 IdA NA NA IdA

SR.O0 NA NA NA NA

_e.187 _ _ NA_.



RadiochernlcalAnal_ndlol 1993NMED/LANLPerimeterSarnplu

BJA-3.8end point olnt .osNlultOeCairt_ at Ottowt
ANALYTE REPORTEO 81OMA DETECTION 81GMA DETECTION _TIP.D 81GMA OI_JiCTK)N 81GMA DJ-i_;_iON

VALUE LIMIT VALUE LIMIT VALUE UMIT VALUE UMIT

pCUL pCUZ. pC_'L paiL pCUt. pC_. pC_. pcuL pCUL pCVL pCUZ. pCUt.
._,_Jphawt Arn241ref 80.00 10.00 2.10 80.00 le,00 4.gO 8.70 I.SO 0.70 4.00 0.90 1.00

3-Npha wl U-natref 84.00 I 0.00 8.80 1_11.00 I 6.00 7,00 13.:10 I ,SO 1.00 6.30 1.10 1.30
3-_l:J___wl Cs-127re/ 81.00 6.00 8 80 130.00 12.00 9.20 21.10 1.40 1.20 10.60 1.30 1.80
3-Betawl Sr-y90ref. 55.00 5.00 3.40 118.00 I0.00 8.40 19,70 1.20 1.20 10.30 1.20 1.70

C__mmaSpectroscc_ 3hepeel(,ann. Twop_. 11- zerope,_ zwopwa,
THtium NA HA 588.00 280.00 , 481.00
J-238 NA NA NA NA• ,

J.234 NA NA NA NA

LJTotal(m_l/L) NA NA NA NA
_o NA NA NA
rh-g32 NA NA NA NA
_j-g39.24o NA NA NA NA
_._,S NA NA NA NA
SR-S0 NA NA NA NA
_-137 NA NA NA NA

,

. Radiochemicld Anldyll of 199_NMED/LANLPerimeterSamples
I

Indian 8pdn_ls _,_ LaMmita 8 Sacmcl " _lS
PdEPOM_L) SIGMA I_eCTION

vALUE _T W..UE UU,T vALuE L_rr v_.us uurr
, pCl/L pCi/L pCl/L pO/L pCi/L pCi/L _ pCVL pCm. pC_/L _ pCi/L

3-AJphlzw! Am241r_ 1.00 0.50 0.80 1.00 0.60 0.80 10.00 | .80 0,80 2.80 0.50 0.50
3-Alphawl U-nattel t .20 0.50 0.90 1.20 0.50 1.00 11.90 1.70 0.90 3.20 0,50 0.60
3.__J___wl Cs-127ref 3.30 1.00 I .aO 6.00 1.10 1.70 6.50 1.10 1.70 5.00 O.eO 1.30
(3-_P.___ wl Sr-y-"JOtel. 3.10 0.90 1.70 8._4) 1.00 1.70 e.50 1.10 1.70 S.40 0.80 1.30

_qln-.a Spectroscopy zeropeaks =he_ K-40 zeropinks _nepeek.K-40
'.r_,_'_.-_n NO 740.00 880.00 254.00 NO 361.00 ND 740.60

I.___A NA NA HA NA
J-___4 NA NA NA NA ,,

J T_____!(mglL) NA NA NA NA
rh-_ NA NA NA NA
rh._t_ NA NA NA NA
_.:D9.240 NA "NA NA NA

:'u-_ NA, NA NA NA
S,p_Q__ ND 0.e7 NA NA NO 0.87
___-_-137 NO 8.18 NA NA NO 8.00



RadiochemicalAnldyJl of 18e3 NMEO_.ANLPerimeterSwnplem
t

,...

ANALYTE REPORTED SIGMA DETECTION 81GMA DETiCTION REPORff:D 8k3MA D_I_Ci-_DN _ I_;_-CTION ;
VALUE UMIT VALUE LIMIT VALUE LIMIT VALUE LIMIT

p,c_. pc_ pc_. pct¢ pc_ pc_. _ _ _ pc_ pc_.
3-Alpha wl Am241 tel 2.50 O.O0 O.(10 8.60 1 .t0 0.70 I_0 0.(10 O.O0 t.00 0.40 O.aO

3-Alpha w/U-nat r_ 2.e0 0.e0 0.e0 a.llO 1.10 0.80 1.eo 0.80 0.10 1.00 o.40 o.eo
3._p_.___mwl cs.127 ref 4.20 0.90 1.SO 8.00 1.20 1.80 ILII0 t.10 1.80 4.40 1.10 t .80

__Re__wl Sr-yg0ref. 4.20 0.90 1.80 g.00 1.10 t.80 7.10 1.10 l.e0 4.80 1.I0 1.80
__,.maspect,oscopy z_op_s z_ p_ one_ ann- z,mpe_
Tritium 439.00 255.00 81'1.00 280.00 NA 424.00

_.___ NA NA NA NA
LJ-234 NA NA lea lea

L)T_nmnI (mg/L) NA NA NA NA
TI_____ NA NA NA lea
T_2 NA NA NA NA

:_P__'__.240 NA NA NA , NA
:,...__.nB_ _ HA HA HA .

SR,e0 NA NA NA HA

f' I III

" RIdi(x:hemlc/_ (It lge3 NMED/LANLPerimeterSimlplel
I

,,.

..... rip.A*.*_y__r_ IR _ 8____*_1 ,-- Alimol Cln_ lit8R 4 _S _MIlmSCin_ stTotl_i
ANALYTE REPORTED SIGMA DETECTION REPCm_=M _ I:h=i_;TK)N ,fr.n._mJ_ _ I:h=i[:_Tk;_hl _-Om=u _ I CX:.i_r_ikT,,_l

VAUJE UMTr VALUE UMIT VALUE _ VALUE LIMIT

pc,_. pc,_. pc_ _ pc_ pao,. _ pc.. _ _.. pc,v,. ,,cv,.
_,Alphawl Am241rd 0.80 0_0- _._l N_ _ 0.O0 0,70 9.__ _:i 0 0,70
3,Npha wl U-nat ref 0.80 0._I0 0,O0 HA 3,_0 0,_0 _ 2,80 O.00 0.80
_,_==__s wl Cs-127ref t.80 O.gO 1.80 N_ 15.30 1.20 1._0 11.gO 1.30 1.50
_:'__ w/St-y90 ref. 1.80 1.00 1.80 NA 15_0 1.10 1_0 12.10 1.20 1.60

_.____ HA N_ HA HA
J-2_l NA NA NA NA

J Total (m_.) NA - HA HA HA
rh-___ HA HA NA HA
rh---= HA I_ HA I_
_u-_,2_0 HA HA HA NA
:_._ HA NA HA NA
;,-._ I_ NO 0.72 NA lea
:_-1:I: "" 'leA Itl) -m I_, NAI ._

,W.l,ll J_lO

ii



/

:ladiochemicalAnalysisof 1993 NMED/LANL Perimeter Samples

jWhite Rock Can}/on, Pa_,rito Sediment WhiteRock Canyon, Mortandad
Sedim

ANALYTE REPORTED SIGMA DElkuIJON REPOR/ED SIGMA DEI_-uiiON
VALUE UMIT VALUE UMIT

pCi/_; pCi/g pCi/g pCi/g pCi/g pci/g
G-Alpha wt Am241 ref 17.00 4.00 1.70 9.60 2.40 2.00
G-Alpha w/U-nat ref 26.00 4.00 2.60 13.00 3.00 2.70
G-Beta w/Cs-127 ref 39.00 4.00 3°'20 33.00 4.00 3.90

G-Beta w/Sr-y90 ref. 35.00 3.00 2.80 30_00 4.00 3.60
Gamma Spectroscopy several pe___k_ several F:_aks
Tritium NA NA
U-238, NA NA
U-234 NA NA

U Total (mg/L) NA NA
Th-230 NA NA I
Th-232 NA NA

Pu-239,240 NA NA
Pu-238 NA NA
_R._o NA NA

;-137 NA NA



Mead_ym c_ 1oe3_ _ SampJu t

ANALYTE FEPOFITIED SIGMA DI::II_[;;TIONHI::t'UHII:U _ [:)(:elCGi-z(,,_ltgcMOHllt::U _ Ol=nl:GllON _,_,---,,,JNzll_ _ DI=ZI=(,.;iL,zN.
VALUE LIMIT VN.UE LIMIT VALUE _ VALUE LIMIT

m_ m_ m_ m_ n_ _ m_ mO_ n_ moa .,Wz m_4
Ag 0.oo NA 0.O0 NA 0.00 0.00
N 2.10 HA NA 2.50
_s 0.01 NA 0.01 HA 0.01 0.01
B 0.10 NA 0,10 NA 0.10 O.10
-- 0.10 NA 0.10 NA 0.10 0.10

tie 0.10 NA 0.10 NA 0.10 0.t0
,..,4 nnn NA 0.00 HA 0.00 0.00

_r 0.01 NA 0.01 NA 0.01 O.01
r'..,., nn,_ NA 0.06 NA 0.06 0._
_, 0.10 NA 0.t0 NA 0.10 0.10

_';. 0.80 NA NA 1.40
_n._ng_ NA 0.00 HA 0.00 0.00

u., 2.00 NA HA 4.10
,_,_ nn,I NA 0.0S NA 0.06 0._ 0.0SFmnl

_-_.-. . 0.10 NA 0.10 NA 0.10 0.10
Hi 0.I0 NA 0.10 NA 0.10 0.1/0

0.01 NA 0.01 HA 0.O1 0.O1
_- 0.01 NA 0.0t HA 0.01

SJ , l SOQ_ NA NA 1.40
_- 0.10 HA 0.10 NA 0.10 0.10

0.10 NA 0.10 NA 0.10 0.10
U 0.0t NA 0.0t NA 0.0t 0.01
V 0.10 NA 0.10 NA 0.10 0.10
Zn 0.10 NA 0.10 NA 0.t0 0.10



_ _ _ _ NMEI_._ I_m. _ I
I I

A_4_YTE 6K_JA O_..II_TION _l:lJ SlCSMA (X:iI:C;JKA'd _tl:u _ I_il_S_ _:s-'.mll:u _ L,q:S_:(;;IIUN
VALUE LIMIT VN.UE LIMIT VALUE LIMIT VALUE IJMIT
m_ m_ m_ m_ ms_ ms_ m_ m_l m_ mile ms_

ikQ NA 0.10 IdA 0.00 0.00 0.10
U NA NA G10 6.50 s t4.00
UI, NA 0.01 NA 0.01 0.01
3 _u_ 0.10 HA _ 0.10 0.10i

NA 0.10 NA 0.10 0.10 0.10 0.10i i

Do NA 0.10 NA 0.10 0.10 0.10
_1 ilia 0.00 NA 0.10 0.00 0.Q0
_r NA NA 0.00 0.01 0.01 0.01
:o _ o.o6 HA O.0S O.O5a, ,,

CU NA 0.10 NA 0.06 0.10 0.10i i

NA NA 0,t0 4.70 7.70

_ o.oo _ 0.oo 0.oo
_ _ o.oo _ s.10
.A o.o6 _ ' o._ 0.os 0._
NA 0.10 NA 0.06 0.10 0.10i i

_11 NA 0.10 NA 0.10 0.10 0.10
i

Pb _ _ 0.10 0.ol O.01 0.01
So NA NA O.01 2.10
Si _ 0.10 _ , 1.90 0.10i--

Sn NA 0.t0 NA 0.10 0.10 0.10
Sr NA 0.10 NA 0.10 0.20 O-tO 0.tO,,, ,

J NA 0.10 NA 0.10 0.0t 0.10,i

4 _ _ 0.10 0.10, ,,,,,

In NA _ 0.10i



r

............

VALUE LIMIT VALUE LIMIT VALUE I.m,."_'lr VALUE UIdlT

,.,. aq_ '_. ma_ _ maJ m_ m_ m_ aq_ m,_ am_ amJ m_
qp _ ,, o.m o.m 0.00 _ o.oo
M _ 2.OO 1.40 NA

NA 0.01 - 0.OI 0.0q NA 0.01
B NA ' o._o o.to o._o 0.m hlA 0.10

h i _ 0._o O.lO 0.10 0._ 0.w _ 0.10

_,d NA 0.00 0-00 0.00 M_t 0_0
_ 001 0.01 0.01 0-01 _
e_ 0.m 0.m 0.m ,_ om

_. _ o.10 _10 0.m NA 0.10
Fe NA 1_0 1.40 I_,

,,,

ii

_O I_ 0.t0 0.10 0.10 NA 0.10
Mi I_ 0.10 0.10 0.10 I_ 0.10

NA 0.01 0.01 001 I_ 0_1
_r_ IdA 0.01 0.70 O.01 NA 0.O1
_i ' NA 0.10 1.10 NA
_n NA 0.10 O._O 0.10 0.10 I_ 0.10
Sr NA 0.10 0.10 0.aO 0.10 NA 0.10
_J I_ 0,10 0.10 0.O1 NA

I_ 0.10 O.lO NA 0.10_
_n NA 0.10 NA 0.10 NA 0.10



_ VSmIl LA-1AVtkll I.A-SOV_I I.A-2Wall
ANALYTE _ _ C_IFcC;TIONm:s_tqlTcU _ l_:llcGmlrJi_it:m-OKI_tJ_ L_...I_mLIN m::P,_,mt_ _ C_:._,.;m_

VALUE Lm,lrr VALUE LmlT VALUE _ VN.JLE LINT
m_ ms_ ms_ ms_ m_ m_ m_ mS_ mS_ -_ mS_ -,_
NA .... 0.00 NA .. 0.00 NA lW4 0.00

u lea NA HA 0_0 NA
,,, N,,, o.m HA 0.m NA _ o.m
s _ 0._o _ o.to m_ o_ _ 0.m

NA 0.10 N*, 0.10 NA 0.10 NA o.m
__ NA 0.10 NA 0.10 I_ 0.10 NA 0.10
_-.,4 NA 0.00 NA . 0.00 NA 0.10 NA 0.100
_r NA 0.01 NA O01 NA 0.00 NA O01i

r'.,, NA 0.06 NA 0.00 NA 0.01 NA 0.08
_, NA 0.10 NA 0.10 NA 0.00 NA 0.10

i

Ft NA NA NA 0.t0 NA
_ 0.00 _ 0.00 _ .,, o.00

u_, NA NA NA 0.00 NA

•,_ NA 0.10 NA 0.10 NA 0.08 NA 0.10
qli NA 0.10 'NA 0.t:0 NA 0.10 NA 0.10

,, 0.0, .,,, 0.o, ,v. 0.1o ., 0.m

st NA NA NA _ NA
s,, ,,,, O.lO _ O.lO _ .A 0.+o
S,r NA 0.10 NA O.m NA 0.10 NA O.10
j . NA 0.m NA o.ol NA 0.10 HA
+r N,q 0.10 HA 0.10 N,q 0.m _ 0.10

NA 0._o NA 0.1o HA o.1o NA 0.10



,L

ue_ ._s oe1em NUEO,q.ANLPtm_W Samp_ /

_E I _l_l_ ei_ I _I_ e_ I _i_ _I_ i _i_
VALUE _T V_ LIMIT VALUE _ V_E

0,0o O.lO _to
41 0.06 S.00 NA 1400,
_, 0,0, 0.01 - o.ol ,A o.ol ! oo,

, ,,, ,,,,, ,

3 0.40 0.10 0. I0 IdA _10 0.10,, ..... ,

0.11 0,10 0.10 _ 0.10 0.10
, ,,

h 0.00 0.10 NA 0.10 0.10
, i,w, ,,

_1 000 0.00 NA &IX)
0,oo 0,oo 0.01 NA 0.O_

_o 0.m 0.os NA O.O6 0._
C_J 0,00 0.10 0.10 NA 0.10 0.10
_-e 0,0e 2.90 NA 7.70

,,,

0,oo 0.oo NA 0,O0 0.O0
o11 ...... 4.m HA _LtOI

dn 1.go 0.05 HA _ 0.G5
do 0.01 0.10 NA 0,10 0,10

, ,, i, ,, ,,ll,

0.0_ 0.10 NA 0.t0 0.10
3b 0.0_ 0.oi NA 0.01,,

0,0o O.Ol NA 2.10
m 0,as 1.co NA O.lO O.lO

, ,,,

Sn 0.01 0,10 NA 0.10 0,10
_r 17.80 0.10 0.10 NA 0,10 0.10

[J 0,03 0.O1 NA 0.10 0,10
v 054 0.10 0.10 NA

, , ,

in I IIIII



IdetaiArMdys_c_1983_ Pwimltm"Samptm; t*

=_ ¢_-._mnats, SOl w..t ,v.. _ -. s, s01
ANALYTE REPORTED SIGMA Ot_it:CTION SIGMA ut I_c.;Ix._ _ll=u 8K3MA Dr=i L-CTION SK3MA D_I_IK3N

VALUE LIMIT VALUE LIMIT VALUE UidlT VALUE

n_ m_ toga n_ mg_ r.g_ mg_ mg_ n_ n_ n_ mo_
49 NA 0.00 NA 0.00 NA 0.00 NA O_00
N NA NA NA NA
4s NA O.O1 NA O.O1 NA 0.O1 NA O.O1
E3 NA O.10 NA 0.10 NA 0.10 NA 0.10

NA 0.10 NA 0.10 NA 0.10 NA 0.10
m,m NA 0.10 NA 0.10 NA 0.10 NA 0.10
r-__ NA 0.00 NA 0J05 NA 0.00 NA 0.00
_r NA 0.O1 NA 0.0t NA 0.O1 NA 0.01
Co NA 0.05 NA 0.06 NA 0.05 NA 0.05
::u NA O.10 NA O.10 NA 0.10 NA O.IO
:e NA NA NA NA

-Ig NA 0.00 NA 0.00 NA 0.00 NA 0.00
uw, NA NA NA NA
dn NA 0.05 NA 0.05 NA 0.05 NA 0.05
dr, NA 0.10 HA 0.10 NA 0.10 HA 0.10

NA 0.10 NA O.10 NA O.10 NA O.10
NA 0.01 HA 0.01 HA 0.01 NA O.OI

S;e NA 0.01 NA 0.01 NA 0.01 NA 0.01

_n ' NA HA NA NANA 0.10 NA 0.10 NA 0.10 NA 0.10
s, _ O.lO HA O.lO .A 0.1o HA O.lO

,A 0.01 ,* O.m .A 0.m HA 0._
v _ OlO .A 0.1o _ 0.1o .A 0.1o

HA 0.10 HA 0.10 NA _ 0.10 HA 0.10



,.. .,,, , , ,r ,,, ,.,,,

MetaJ Analysis of 1993 NMED/L.ANL Perimeter Samples

I

_/ater Canyon O SR 4, Sediment Jpper Cochili Lake, Sediment Vliddle Cochitl Lake, Sediment .... ] Lower Cochiti Lake, Sediment

ANALYTE REPORTED SIGMA DETECTION REPORTED SIGMA DETECTIOI_ REPORTED SIGMA DETECTION[ REPORTED SIGMA DEIECTION

VALU_ UMIT VALUE UMIT VALUE LIMIT I VALUE LIMIT

mglg mg/g m_lg mglg mglg mg/g mglg mglg mg/g I mglg mg/g mg/g
J,g " 0.10 NA 0.(X)' NA 0.00 NA 0.00
N 14.(X) HA NA HA

0.01 HA 0.01 HA 0.01 HA 0.01

3 0.10 HA 0.10 NA 0.10 HA 0.10

3a 0.10 HA 0.10 HA 0.10 NA 0.10
3e 0.10 HA 0.10 HA 0.10 HA 0.10

0.00 HA 0.00 NA 0.00 HA 0.00..
0.01 HA 0.01 NA 0.01 NA 0.01

_O 0.05 HA 0.05 NA 0.05 NA 0.05

0.10 NA 0.10 NA 0.10 NA 0.10

:e 7.70 HA NA NA

tg 0.00 NA 0.00 HA 0.00 HA 0.00

Mg 3.10 HA HA . HA
Mn 0.05 NA 0.05 HA 0.05 HA 0.05

Mo 0.10 NA 0.10 HA 0.10 HA 0.10

Ni 0.10 NA 0.10 NA 0.10 NA 0.10

Pb 0.01 NA 0.01 NA 0.01 NA 0.01

Be 2.10 NA 0.01 NA 0.01 NA 0.01,,,

Si ' 0.10 HA NA HA

Sn 0.10 HA 0.10 NA 0.10 NA 0.10,.
Sr 0.10 HA 0.10 NA 0.10 NA 0.10

U 0.10 HA 0.01 NA 0.01 NA 0.01

V HA 0.10 HA 0.10 HA 0.10

Zn NA NA 0.t0 NA O.10 NA 0.10



Metal Analysis or 1_ NMED/LANL Perimeter Samples t

I , I
II

...NhiteRock Canyon, $prin_l 1 Nhite Rock Canyon, Sprin_ 2 I _lhite Rock Cenyon, Sandia Spring Nhite Rock Canyon, Mortandsd Stream
ANALYTE REPORTED SIGMA DETECTION REPOHTSD SIGMA Dt=II=CTION|REPORI_-u 81GMA Ot=I_-CTION REPORTED SIGMA I D_.I_:GIIC_N

VALUE LIMIT VALUE LIMIT | VALUE LIMIT VALUE UMIT

, . me/I., mgA mg/I m_ mg;1 mg,q | mg/i m6/I mo;I mQ/t m_;;I mg_
_,_1 NA 0.10 _ 0._ I NA 0.10 NA . 0.10
J,l NA 0.10 NA NA 0.10 NA O.tO

_,s NA 0.01 NA 0.01 NA 0.01 NA 0.01
,,,,

B NA 0.10 NA 0.10 NA 0.10 NA 0.10

Be NA 0.10 NA 0.10 NA 0.10 NA 0.10

Be NA 0.10 NA 0.10 NA 0.10 NA 0.10
Cd NA 0.00 NA 0.00 NA 0.00 NA 0.00

Cr NA 0.10 NA 0.01 NA 0.10 NA 0.10....

Co NA NA 0.05 NA NA

NA 0.10 , NA 0.10 NA 0.10 NA 0.10NA NA NA NA

Ho NA 0.00 NA 0.00 NA 0.00 NA 0.00
Mg NA _ NA NA
Mn NA 0.05 NA 0.05 NA 0.05 NA 0.05

Mo NA 0.10 NA 0.10 NA 0.10 NA 0.10

Ni NA 0.10 NA 0.10 NA 0.10 NA 0.10

NA 0.01 NA 0.01 NA 0.01 NA 0.0'_

Se NA NA 0.01 NA NA

.;i NA 0.10 NA NA 0.10 NA 0.10i

._n NA 0.10 NA 0.10 NA 0.10 NA 0.10

Sr NA 0.10 NA 0.10 NA 0.10 NA 0.10

J NA 0.10 NA 0.01 NA 0.10 NA 0.10

NA NA I! 0.10 NA NA

_i NA NA I 0.10 NA NA
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1993 Albuquerque Ambient Dose Equivalent

2nd Quarter 1993 I 3rd Quarter 1993 I Proiected Annual, 1993
STATION Gross Net Gross Net Gross Net

ADE ADE ADE ADE ADE ADE
mREM mREM mREM mREM mREM mREM

I

(1) 'West of SNL TA II, KAFB 32.50 11.20 31.50 9.90 128.00 42.20

(2) South of SNL TA IV, KAFB 32.50 i 1.20 33.20 12.40 132.80 47.20 ,
(2a) South of SNL TA IV, KAFB (duplicate) 33.20 11.90 NA NA 132.80 47.60 ,'
(3) TijerasArroyo at PennsylvaniaAvenue, KAFB NA NA 33.80 12.40 135.20 49.60
(4) North of TA V Sta_ck,KAFB 28.30 7.00 32.20 10.80 121.00 35.60
(5) SNL Mixed Waste L.ndfill, TA III 32.90 11.70 30.70 9.10 127.20 41.60

(6) SNL RadioactiveWaste Manasement FA_cJ!ity,TA III 30.80 9.50 33.70 12.10 129.00 43.20

_7) SNL TA V North ExclusionFence, KAFB 32.50 11.20 33.00 11.40 131.00 45.20
(8) East of SNL HERMES Facility, KAFB 29.40 8.10 33.00 11.40 124.80 39.00
(9) USGS Seismologi_na_!Laboratory, KAFB 35.70 14.50 31.80 10.30 135.00 49.60
(10) Four Hills:KAFBWell 11 33.70 12.40 40.60 19.00 148.60 62.80
(11) AlbuquerqueFD Station 11, Albuquerque 30.80 9.50 32.50 10.90 126.60 40.80
(12} AlbuquerqueWestside, Paradise Hills 29.00 7.70 28.20 6.60 114.40 28.60



,,, _

Radiochemtcal Analyses, 1993 Albuquerque Area Soils

Four Hills: KAFB Well 11

ANALYTE REPORTED SIGMA DETIECTIO REPORIP.13 SIGMA o_U_IIL-'CTIOREPOHIP..U _,_-_ OI::IL-C;T|O REPORIP.JJ SIGMA oEIEcTIo
VALUE UMIT VALUE UMIT VALUE UMIT VALUE LIMIT

pCllg pCi/g pCl/g pCi/g pCilg pCi/g pCl/g pCi/g pCi/g pCi/g pCi/g pCi/g
G-_mma S_n,___tra:..... Ra Th series) Ra Th l_,-',_s_ (Ra Th si,=._)

Cs-137 NO 0.10 ND 0.10 0.34 0.10 0.10 0.29 0.13 " i

K-40 15.30 1.90 " 16.70 2.10 " 13.20 2.00 * 27.10 2.50 "
Radium: Ra-226 0.30 0.10 = 1.20 0.30 " 0.73 0.18 " 0,96 0.19 *
l Ra-228 NA * 1.06 0.36 = 0.43 0.41 " 1.61 0.48 *
Jranium: U-238 0.59 0.15 * 1.13 0.20 " 0.53 0.14 " 0.29 0.13 "

U-234 0.91 0.17 * 1.15 0.19 " 0.91 0.17 * 0.71 0.24 *

U-235 0.06 0.03 * 0.03 0.02 * 0.04 0.02 • NO 0.05
_iutonium: Pu-239/240 NA NA NA NA

Pu-238 NA NA NA NA

Tritium (H-3) NO 002_ ND 0.59 ND 0.04 0.04 0.02 *

3r_-,s_=alpha _Am-241] NA NA NA NA
Gross alpha [natural U] NA NA NA NA
Gross beta [Cs-137] NA NA NA NA

NA NA NA
Gross beta [Sr(Y)-90] NA

II



i

i

Radiochemicsl Analyses, 1993 Albuquerque Area Soils

INortheJ__atPerimeter, KAFB I -.a Huert.- Creek_ P!=_c_"- ISed--!mer So_ KAFB, near USGS Lab Buiidir_ 9939, SNL TA III
ANALYTE REPORTED SIGMA Ol=ll=UllO REPOHII::U SIGMA-i-Df=it=u/io REPOHII=U SIGMA DI=II=CHO REr'_IHII=LJ Si_M,-_A DI:It::GliO

VALUE UMIT VALUE UMIT VALUE UMIT VALUE UMIT

pCllg pCi/g pCI/g pCi/g pCi/g pCi/g pCt/g pCi/g pCi/g pCi/g pCi/g pCVg
3amma Specie-a: Ra Th _-=_._)

Ca-137 0.66 0.12 0.10 NA ND 0.04 0.14 0.03 "
K-40 22.30 2.20 " NA NR NR

_adium: Ra-226 0.73 0.21 '= 0.90 0.20 " NA NA
Ra-228 1.07 0.37 * NA NA NA

Jranium: U-238 0.30 0.14 * 0.60 0.15 * 0.36 0.(30 * 0.72 0.14 *
U-234 0.52 0.16 * 0.63 0.15 * 0.43 0.10 * 0.85 0.15 *
U-235 NO 0.03 0.07 0.03 * 0.04 0.02 * 0.06 0.03 0.05

Plutonium: Pu-239/240 NA NA ND 0.05 ND 0.05
Pu-238 NA NA NO 0.02 ND 0.01

Tritium (H-3) 0.87 0.39 * ND 0.13 NA NA
3ro_.-3alpha [Am-241 ] NA NA NA NA

3_O-_-;alpha [.rm_fi_,ralU] NA NA NA NA
3ross beta _Cs-1371 NA NA NA NA

NA NA NAr.r_s_=beta iSr(Y)-90] NA



Radiochemical Analyses. 1993 Albuquerque Area Surface Water

II ,,,,, ,

.as Huertu Creak. Plec,u Lu Huedu Creek. Pla©, (dupIP.at ILas Huertas Creek. Plac, _unpres.)I 11"|prosCreak. Cam_,
: ANALYTE REPORTED SIGMA DETECTIO REPORTED SIGMA DErECTIO REPORTED SIGMA DETECTIO REPOR]E_D SIGMA Di_c;_IO

VALUE UMIT VALUE LIMIT VALUE UMIT VALUE UMIT

pC,/L pCi/L pci/I, pC!/L pCilL pCi/I. I:_t/t. pc;i/L pCi/L pCt/l, pCi/L pc:t/I.
3ross alpha IAm-24 I] ND 1.50 2.00 1.50 1.50 3.80 1.90 1.50 3.30 1.80 2.40
3ross alpha lnatural U} NA NA NA 3.90 2.20 2.90

_ross beta [Cs-137] NA NA IdA 7.00 3.00 4.10
3ross beta [SrC0-90] 4.20 0.90 1.50 9.00 1.20 1.60 6.90 1.10 1.50 7.00 3.30 4.10
3aroma Spectra: No peaks (0.5 gps/L)

Cs-137 ND 32.00 Nil) 34.00 NA ND 24.00
Radium: Ra-226 ND 0.10 NA NA NA
Uranium: U-238 0.38 0.16 0.10 NA NA NA

U-234 0.77 0.21 * NA NA NA .,,.,

U-235 ND 0.06 NA NA NA

Tritium (H-3) NA NA NO 366.00 NA



..,.

R_ Analyses, 1993 Albuquerque Basin Surface Water /

III I II I
I

:lio Grande at islets Diversion Wocks _G at Islets Diversion Works, -(du_lics[ P_ Gmnde at Cormles Bridge _Lag°°n East of SNL TA IV. KAFB
ANALYTE REPORii:u SIGMA Dt=IL-¢;IIO P.EPC_II=U SIGMA DI:'IL-UIIOI'REPONIP..u SIGMA DI=IL-UIIU REPOHII=U SIGMA DI=;L%;IK)

VALUE UMIT VALUE UMIT VALUE UMIT VALUE LIMIT

Gross alpha [Am-241] 4.00 2.20 " "3.70 .......2.00 1.50 NA 3.30 1.80 2.40
Gross alpha [natural U} NA NA NA ,, 3.90 2.20 2.90
Gross beta [Cs-137] NA NA NA 7.00 3.00 4.10
Gross beta [Sr(_. -90] 3.70 2.20 " 0.30 2.70 ..... 1.60 NA 7,00 3.30 4.10
;aroma Spectra: No peaks {0.5 gps/L)

Ca-137 ND 32.00 ND 30.00 NA ND 27.00
_adium: Ra-226 ND 0.10 NO 0.20 NA NA

Uranium: U-238 0.85 0.20 0.10 0.67 0.20 0.10 0.71 0.21 0.10 NA
U-234 1.06 0.24 * 1.00 0.24 " 1.25 0.27 * NA

,,.

I./-235 ND 0.02 NO 0.05 NA NA

Tritium (_.l-3) ND 370.00 NO 3_.00 NA NO 362.00
II I



,, ,, , ,

Radiochemica] Analyses, 1993 Albuquerque Area VegsbdJon (grams wet weight)

II ITI
I

Rocket Sled Track, SNL TA Iii, KAFB North of SNL TA V Stack, KAFB I CoyobmSprings, KAFB Four Hi: KAF1BWell 11
ANALYTE REPORTED SIGMA DETECTIO _TED SIGMA DETECTIC_IRBJORTIED SIGMA DETECTIO REPORTED SIGMA DETECTIO

VALUE LIMIT VALUE UMIT VALUE lIMIT VALUE LJlIMT

pCi/g pCi/g pCi/g pCi/o pCi/g pCi/g p(_g pCi/g pCi/O pCt/g pCi/g pCi/g

3aroma Sl_mtra: ..... "
Cs-137 .... NO" ' 0.08 ND 0.08 NO 0.0e NO 0.08,.,

_C-40 6.10 i.00 * 5.70 1.20 * 5.40 0.88 * 5.81 0.79 "

Be.-7 2.78 * 3.01 0.84 * i.32 6.48 * 2.05 0.41 *
ii ,,

Other ND' * NO • ND * (Th-232 mar) *
_rsnium: U-238 NA NA NA 0.05 O.OQ *, ,

U-234 NA NA NA 0.05 0.02 *
Uo235 NA NA HA HID Ella 0.002

rritiiurn (H-3) ' NO 2.30 ND 4.80 ND 4.30 4.80 1.80 ",

=ercent moisture (% w/w) 83.40 43.70 NA 84.50 34.40



t

Radiochemical _ses, AlbuquerqueArea Ground Water Samples

Coyote Spdngs, whole water sample Coyote Springs, field filtered samp._ieO|ANALYTE REPORTED SIGMA Dr: iEC/iO REPOR iED SIGMA DE I _-uI
VALUE LIMIT VALUE UMIT

pCI/L pCi/L pCi/L pCi/L pCi/I, pCi/L
§.S0Gross alpha [Am-241] 22.70 12.60 5.00 1 13.50 5.00

Gross beta [Sr(Y)-90] 16.10 6.00 1.60 26.20 7.60 *
Gamma Spectra:

Cs-137 ND 29.00 ND 27.00

Tritium (H-3) ND 379.00 NA
Uranium: U-238 2.25 0.25 0,10 NA

J

U-234 10.81 0.76 * NA
U-235 0.14 0.44 * NA



WIPP

ENVIRONMENTAL MONITORING



Environmental Dosimetry Data
WIPP 1993

............................. - .........

............... ThermolumineiJcent Dosimetr7 Result8 - 1993

TLD Location Dose Dose
Number Second Quarter Third Quarter

millirems millirems
,

i iI,H, i i , iiiii_ii iiiii ,,,,,,,-

00000 Transit control 16.8 10.1
i i i i iiii| ] ] il,iiiiii lilil,iJi] 11 i i i i i ill ill

O00X9 ....... Deploy,, control .............. ! 6 . 5 .... 16.1 ........ _

00001 Site Entrance 17.2 21.7
L i r 11H ii i , i H i i i H iii IH,IIMII I l||ll

00002 WWW (Due West on the Secured 17.7 18.1
Area lJoundar), lrenae)i i T III L I [1111111I lrll It I I

00003 WFF (NXPP Far Irteld) 17.8 18.8
..................... ii _ ] li i i ] Jill[H i i i

00004 WNN (Due North on the Secured 19.9 17.6
Area boundar _, fence) .....................

00005 WEE tDue East on the Secured 17.9 18.5
Arell Boundary iPorleo)ii i ii IHii i i i IHI i i r

00006 WSS (Due South on the Soured 18.4 18.6

........ Are. __ ,.,c. .........

Average ........ 18.0 mR/91 days 18.9 mR92 daysJ i

Estimated __n.nual Dose Rate 73.6 mR/year



i ill ii i , ,,, i, i, i

I Radiochemical of 1992 NMEDNVIPPSoil SamplesAnalyses
i i ii ii i i _1

Smith WIPP Mills
Ranch Far Field Ranch

I I I I I

Analyte Activity Sigma' MDL' Activity Sigma MDL AclJvity Sigma MDL
pcug pcvg pCUg pcvg pcug pCVg

IJ I III I I I II I II III I II I I

G-Npha 6.20 1.40 1.60 2.40 0.90 1.20 12.60 1.60 1.80
Am-241 ref.

G-Alpha 9.60 2.40 2.40 12.00 6.00 5.70 18.00 3.00 2.60
U-nat ref.

G-Beta 16.40 1.70 1.90 7.00 0.70 0.60 24.80 2.30 2.20
Cs-137 ref.

i

G-Beta 16.30 1.60 1.90 6.10 0.60 0.50 24.80 2.20 2.20
St/Y90 ref.

Am-241 .002 .006 -.019 .009 -.011 .009
AlphaSpec

Pu-239 .018 .012 .009 .017 .011 .014
Alpha Spec

Pu-238 -.004 .006 .009 .013 .005 .014

Alpha Spec .....
i i '= " ' ' "

The errorterm reportedfor grossalpha and beta analysisincludesnet countrate statistics(95%) confidence,cross-talkcorrection,and
calibrationcurveand mass of residuefactors. Detectabilityis definedas N=(Kd) * (standarddeviationof N), where Kd =1.96. Grossalpha and
beta activitiesreportedusingreferencestandardsAm-241 andCs-137 are preferredby SLD.



Culebra Flow DtrectiOrn
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NMED Co.located Sample Locations FY 1992
(rectangular box) and General Groundwater Flow Direction

b



WIPP Site
Completion Zones: /
WIPP Observation _ _-I

NE Water W¢II_ I SW

Meters Feet

Dockum Group/ Nash sDraw
1000 Santa Rosa _'

Dewey Lake _v/'--- ....

2000

500 Salado WIPP Resposltory

1000

Tanslll
" Castile .MSL " •• • _ MSL

@ • •

Bell Canyon
_-2000

-500

Water Bearing Unit(Regional aquifer) Miles

Water Bearing Unlt 0 5 ,(Localized aquifer/perched groundwater)
0 5 10

Major DomesticDrinking Water Source
Kilometer0

Water Bearing Sandstone Units
(Horizontal Scale)

D Isolated Brine Pockets

Schematic geologic cross-section illustrating key hydrogeologic units.(Modified after Kenncy, 1991)

4"



NMED DOE/WlPP Annual

Groundwater Data Summary - General Chemistry Analyses Environmental Oversight
Field Year: 1992

Well H-6B H-5B WiPP-19 H-2C H-3B3 H-14 H-4B H-11 B3 Barn Well Ranch Well

Date 05104192 06102192 06129192 07120192 08103192 08127192 09/17/92 10106192 06116/92 0_/23/92

Units mg/I mg/I mg/I mg/I mg/I .... mg/i mg/I mg/i mg/I . mg/I
, ,, ,, ,

Total Dissolved Rcsid. 61848.00 157334.00 NA 9740.00 54884.00 21550.00 20680.00 116934.00 680.00 3635.00

Calcium 2130.00 1630.00 NA 685.00 1423.00 1830.00 730.00 1800.00 59.00 578.00

Magnesium 1020.00 1990.00 NA 178.00 724.00 541.00 420.00 1200.00 33.00 127.00

Potassi,_m 360.00 11000.00 NA 94.00 400.00 236.00 184.00 740.00 2.00 9.00

Sodium 17900.00 52900.00 NA 2258.00 17280.00 3896.00 6140.00 41200.00 91.00 177.00

Other Cations (1) 38.91 64.81 NA 19.71 28.71

Hardness 9520.00 12260.00 NA 2443.00 6530.00 680",.00 3552.00 9435.00 283.00 1966.00

Total Suspended Solid 36.00 139.00 NA 23.00 17.00 9.00 9.00 35.00 < 3.00 No Analyses

Alkalinity 77.00 31.00 NA 46.00 40.60 27.50 51.50 46.10 234.00 153.00

Bicarbonate 93.90 37.80 NA 56.10 49.50 33.70 61.80 55.30 285.00 187.00
u

Chloride 32000.00 85600.00 NA 312.5.00 27900.00 8800.00 7900.00 59500.00 38.80 265.00

Fluoride 1.22 0.79 NA 2.18 1.53 1.71 2.02 1.06 2.57 1.26

Sulfate NA 7650.00 NA 2970.00 4900.00 1870.00 5850.00 6875.00 173.00 1700.00

vH 7.08 6.92 NA I 7.63 7.41 7.40 7.55 7.37 8.17 7.89

Note: NA refers to "not analyzed'.

(1) Heavy metals measured above PQL (see heavy metal data)



° l

RadiochemicalAnalysesof SNL Ground-WaterSamples
.....

,,,

G-Spring (10/27/1992) TA2-SW1-309 (12/17/1992)
ANALYTE REPORTED SIGMA DETECTION .....REPORTi=D sIGMA DETECTION

VALUE LIMIT VALUE UMIT

pCI/L pCi/L pCi/L pCi/L pCi/L pCi/L

Gross-Alphaw/Am241 ref 7.50 1.80 3.00 4.80 0.80 0.90
Gross-Alphaw/U-nat ref 12.00 3.00 4.70 8.40 1.70 1.60
Gross-Betaw/Cs-137 ref 29.00 5.00 4.60 13.80 1.20 1.40

Gross-Betaw/Sr-y90 ref. 29.00 5.00 4.60 13.50 1.20 1.30
Gamma Spectroscopy zero peaks ****** ****** Pb-214, Bi-214 ***_'** ******
Tritium NA ****** ****** NA ****** ******

U-238 2.40 0.60 ****** 0.80 0.10 ******
U-234 7.40 1.70 ****** 1.60 0.20 ******

U Total (mg/L) NA ****** ****** NA ****** ******
Th-230 NA ****** ****** NA ****** ******
Th-232 NA ****** ****** NA ****** ******

Pu-239 and Pu-240 0.06 0.04 ****** NA ****** ******,,

Pu-238 0.07 0.04 ****** NA ****** ******,,

SR-90 NA ****** ****** NA ****** ******

CS-137 NA ****** ****** NA ****** ******

Note: NA means "not analyzed'.
-.



Si_L/ITRI Ground-Water Data Summary - Total Metal Analyses

IWell G-Sprin_! "rA2-SWl-3 ITRI-MW3 ITRI-MW2 ITRI-MW6 CWL-BW3 CWL-BW3 MWL-MW2 MWL-BW1
Date 10/27/92 12/17_/92_ 05/27/92 02/25/93 02/25/93 05/01/92 05/20/92 07/17/92 07/17/92 t

Units m_l/L (11 m_l/I- m_l/I- m_l/L, mg/L m_]/L m_l/L m_l/L m_j/L
Aluminum NA NA NA NA NA NA NA NA NA

Arsenic <0.005 <0.005 <0.005 NA NA NA NA NA NA

Barium 0.2600 0.2450 NA NA NA NA NA NA NA

Beryllium NA <0.005 <0.001 NA NA NA NA NA NA

Boron NA NA NA NA NA NA NA NA NA

Cadmium <0.001 <0.0005 <0.001 <0.0005 <0.0005 NA NA NA NA

Chromium <0.005 0.0230 <0.005 0.0050 0.0050 O.1500 0.1200 0.0220 0.0070,,

Cobalt NA <0.010 NA <0.010 <0.010 NA NA NA NA

Copper NA 0.0120 <0.050 <0.010 <0.010 NA NA NA NA

Iron NA NA NA <0.020 <0.020 NA NA NA NA.i

Lead <0.065 0.0060 <0.005 NA NA NA NA NA NA

Mercury <0.0005 <0.0002 <0.0005 NA NA NA NA NA NA

Manganese NA NA NA <0.010 <0.010 NA NA NA NA

Molybdenum NA NA NA NA NA NA NA NA NA
Nickel NA <0.020 NA <0.020 <0.020 <0.0500 0.1400 <0.0500 <0.0500

Selenium <0.005 <0.005 NA NA NA NA NA NA NA

Silicon NA NA NA NA NA NA NA NA NA

Silver <0.001 <0.010 NA NA NA NA NA NA NA

Strontium NA NA NA NA NA NA NA NA NA

Tin NA <0.03 NA NA NA NA NA NA NA

Thallium NA <0.005 NA NA NA NA NA NA NA

Vanadium NA 0.0160 NA <0.010 0.0140 NA . NA NA NA

Zinc NA 0.0400 <0.050 <0.010 0.0470 NA NA NA NA

Note: NA means "not analyzed"



SNL/ITRI Ground-Water Data Summary- General Chemistry

Well G-Sprin_l Coyote Sprin9 TA2-SW1-309 I]HI-MW2 ITqI-MW6 /
Date 10/27/92 10/27/92 12/17/92 02/25/93 02/25/93

Units m_l/L mg/L m_/L na_/L _g/I
Total Dissolved Solidq NA NA 368.00 440.00 360.00
iCalcium NA NA 64.00 43.90 52.20

Magnesium NA NA 11.00 22.00 20.00
Potassium NA NA 3.00 7.10 1.90
Sodium NA NA 19.00 ?_.20 47.00
Hardness NA NA 205.00 NA NA

Total Suspended Solids NA NA NA NA NA
Alkalinity NA NA NA 147.00 128.00
Bicarbonate NA NA 374.00 147.00 128.00
Chloride NA NA 47.00 32.00 25.00
Fluoride NA NA NA 1.82 1.55
Sulfate NA NA 18.60 160.00 110.00

Dissolved Oxygen 1.40 2.40 NA NA NA

Conductivity (mhos) 1500.00 2275.00 529.00 NA NA
Temperature (deg. C) 13.00 15.00 NA NA NA
oH 6.38 6.08 8.22 8.20 8.00

Note: NA means "not analyzed".



Selected Chemical Parameters vs Hydrochemical NMED DOENVIPPAnnual

Type Area/Geologic Formation EnvironmentalOversight
Field Year: 1992

[

TDS(1) Calcium Magnesium Potassium Sodium Chlo.--ide Fluoride Sulfate. P

Formation Well mg/I mg/I mg/I m_l/I m_l/I m_l/! m_/! rag/!

Culebra"ZoneC" H-6B 61848.00 2095.00 1005.00 360.00 17900.00 32000.00 1.22 NA

Culebra "ZoneA" H-5B 157334.00 1685.00 2000.00 11000.00 52900.00 85600.00 0.79 7650.00

Culebra "Zone C" WIPP-19 NA 1500.00 1060.00 NA NA NA NA NA

Culebra"Zone C" H-2C 9740.00 685.00 178.00 94.00 2258.00 3125.00 2.18 2970.00

Culebra "ZoneC" H-3B3 54884.00 1377.00 662.00 400.00 17280.00 27900.00 1__3 4900.00

Culebra"Zone C" H-14 21550.00 1695.00 48050 236.00 3896.00 8800.00 1.71 1870.00

Culebra "ZoneC" H-4B 20680.00 7-;5.00 445.00 184.00 6140.00 7900.00 2.02 5850.00

Culebra "ZoneA" H-11B3 116934.00 1650.00 1200.00 740.00 41200.00 59500.00 1.06 6875.00

Dewey Lake BarnWell 680.00 57.50 33.00 2.00 91.00 38.80 2.57 173.00

Dewey Lake Ranch Well 3635.00 578.50 128.50 9.00 177.00 265.00 1.26 1700.00

Note: Except for WIPP-19, magnesium and calcium data are averagevaluesfrom NMED colocatedsamples (heavymetal and chemical data)
Note: NA refers to "notanalyzed'.

Zone A/Type Area 1 - TDS > 100,000 mg/!

Zone B/Type Area 2 - TDS < 10,000 mg/I
Zone C/Type Area 3 - "I'DS10,000-100,000 mg/l

Type areas after Siegel et al. 1991

i



i

Total Dissolved Solids- Groundwater
NMED/WlPP Oversight 1992

1000000_ /

_- Culebra Formation

- 157334.00
116934.00

100000-
- 61048.00 5466-;.00

-_ Dewey Lake
- 21sso.oo2oseo.oo Formation

9740.00 ]

,oooo_ "1......................t...........
- 3&_5.00

L_
V _

C
0

" 1000- 680.00

0
e"
0 _ •

0

100-
m

10=

NA

1 I I
H-OB 1-1-SB WIPP-19 H-2C H-3B3 I-1-14 H-4B 14-11B3 8am Well Ranch Well

Wells Sampled



NMED DOE/WIPP Annual

Groundwater Data Summary - Heavy Metal Analyses Environmental Oversight
Field Year: 1992

Well H-6B H-5B WIPP-19 H-2C H-3B3 H-14 H-4B H-11B3 Barn Weft Ranch Well

Date 05104192 06/02/92 06129/92 07120/92 08103/92 08127/92 09/17/92 10106/92 06/16/92 06/23/92 [

IUnits
mg/I (1) m_/1 mg/I mg/I mg/I mg/I mg/I . mg/I mg/I mg/I PQL (2)

Aluminum 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

Arsenic 0.0050 0.0050 0.0050 0.0050 0.0050 0.0050 0.0050 0.0100 0.0050 0.0050 0.0050

Barium 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
,

Beryllium 0.10 0.10 0.!0 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

Boron 8.70 35.00 30.00 11.00 20.00 8.20 19.00 31.00 0.50 0.30 0.10

Cadmium 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

Chromium 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10,,

Cobalt 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

Copper 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

Iron 0.50 1.50 2.30 2.00 0.30 1.40 1.40 0.80 0.10 0.10 0.10

Lead 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

Mercury 0.0005 0.0005 0.0005 0.0005 0.0005 0.0005 O.000S 0.0005 0.0005 0.0005 0.0005

Manganese 0.67 0.11 0.48 0.24 0.10 0.08 0.05 0.1 0.05 0.05 0.05
t

Molybd=,num 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0,10

Nickel 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10, , , _ , , , ,

Selenium 0.2400 1.0000 0.2000 0.0500 O.C_O0 0.0250 0.0500 O_r,4XX) 0.014') 0.0090 Variedi

Silicon 6.80 3.70 3.60 7.00 4.50 4.70 5.90 3.00 27.00 14.00 0.10
[

!Sliver 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

Strontium 22.00 27.00 17.00 8.30 17.00 21.00 17.00 24.00 t.00 5.30 0.10

Tin 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

Thallium No Data No Data 0.1000 0.0500 0.0060 0.0080 0.0250 0.1000 0.0050 No Data Varied

Vanadium 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10

Zinc 0.10 0.20 0.10 0.10 0.10 0.10 0_.0 0.10 0.10 0.20 0.10

(1) mg/l : ppm (_2)PQL :. Pr.a.ctical.Q.upntl_tipn.Um.ft..This detection limit i_.the Note:EPA Mq.thc_ds.-As ff06OA} Hg (747.0A) Se (7"/.4_0A)
¢lg.-tectionlimrzrgpor-tq_e within me ,a=)oratory-specineo dm,s T1_(78__!A); a, omer_ ;:k;terminedoy _ethbd 6010A
ovaccuracy ana prectston. EP'ASW-846 (1990 Rev.'l ).

BOLD VALUES: Represent Detection Bruit/Less than Detectable



Selected Metals vs Hydrochemical Type Area/Formation NMED DOE/WIPPAnnual
Environmental Oversight
Field Year: 1992

, ,,

Aluminum Boron Iron Manganese Selenium Silicon Strontium ( Zinc

Formation Well mg/l mg/l mg/l mg/1 mg/l mg/l mg/l -mg/l

Culebra"ZoneC" H-6B DL 8.70 0.50 0.67 0.2400 6.80 22.00 DL

Cuiebra"ZoneA" H-5B DL 35.00 1.50 0.11 1.0000 3.70 27.00 0.20

Culebra"ZoneC" WIPP-19 DL 30.00 2.3,_ 0.48 DL 3.60 17.00 DL

Culebra "Zone C" H-2C DL 11.00 2.00 0.24 DL 7.00 8.30 DL

Culebra "Zone C" H-3B3 DL 20.00 0.30 0.10 DL 4.50 17.00 DL

Culebra"ZoneC" H-14 DL 8.20 1.40 0.08 DL 4.70 21.00 DL

Culebra"ZoneC" H-4B DL 19.00 1.40 DL DL 5.90 17.00 0.20

Culebra "ZoneA" H-11B3 DL 31.00 0.80 0.01 DL 3.00 24.00 DL

Dewey Lake BarnWell 0.10 0.30 DL DL 0.0090 14.00 5.30 DL

iDeweyLake Ranch Well DL 0.50 DL DL 0.0140 27.00 .... 1.00 0.20

Note: DL refersto practicalquantitationlimit (see heavy metal data sheet)

Zone A/T_,?eArea I - TDS > 100,000 mg/I

Zone B/Type Area 2 - TDS < 10,000 mg/!
Zone C/Type Area 3 - TDS 10,000-100,000 mg/I

Type areas after Siegel et al. 1991



Ground Wt ter Trace Metals
-.... ° .

],! N I i ,, =,,J........ r I,IL,±

Corn )arlson of NMED/WIPP and DOE/WIPP Trace Metal Data
i i , , ,, ,,i H, Lz i,.,u, ,r:: - : ::::: J i J ! f! ,

NMED/WlPP (mgll) DOE/WlPP (mgll)
Dam Ranch Dam Ranch

L..,, ] II' ,,_ i i , i ,,,,,,,, i,,, iiI • i,, i,,1,, N i i,i [

Silicon 27 14 24 - 54 20 - 49
Ill I I III II IIIIII. I II" ,'=,, ' I I 1, l= L -= Ill|. I I

Strontium 1.0 5.3 0,6 - 1.2 2.3 - 5.9
i i , ,,,,,, f, ,,,, i, ,,, , ,. ,, i, , ,

Boron .50 .30 .28 - .44 .12 - .33
,=. ,,, i ,,. , ,,,,,i .l,.L ,,. .=. , , ,, ,,,,q

Zinc <.10 .20 <.03 .02 - .15

Alumin.m .10 <.10 <2 <2

Selenium .014 .0090 <.05 <.079
. ,- ,,, l l., tt ] ,., ,,,,t. .. -- ,,, .. ,

Note:OOE/WIPPdataisbaselinedata1985-1990;NMEDdataisfrom1992

Exceptfor aluminumand selenium,preliminarycomparisonbetweenNMEDNVIPP
data and DOENVIPP baselinedata revealgeneralconsistencyin trace metal
concentrations. It shouldbe noted,however,that a cursorycomparisonwith 1992
DOENVIPPdata showsseveraldifferences. DOE/WIPP 1992 valuesfor zinc and
ironare two orders of magnitudehigherthan NMED/WIPP values,suggestingthe
data may be outliemand invalid. Additionally,DOE/WlPP detectionlimitsfor
beryllium,cadmium,chromium,copper, leadand zinc are two to three orders of
magnitudelower than those recx)rtedby the State laboratory. For adequate
compadson,NMED/WIPP staffwill need to confirmthe type of detectionlimitbeing
reportedand sigma values for reported DOE/WIPP parameters. If the laboratory ..
method being utilizedby the DOE/WIPP laboratory is infact more sensitive,the
precisemethods shouldbe reportedto facilitatea similaranalyticalresolutionby the
NMED_JIPP DOE oversightprogram.
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Groundwater Radiochemistry

........., i_ , r, • H,,, ,_ , ,, _,, , I I' ',1,,,,, 'l" '1 _ ' = ,,',,, I"""" IIII " ..... ''"_'"_
...,.. .

WIPP 19 Sample date 6/29/92
_ -.... :_L= .,; "1 I'll.......... ,LL 'r" , ',,,,_"' .f .n ........... ' 'U

I
Analyte AnalyticalMethod ActivitypCi/L Sigma DetectionLimit

pCt/L
.... :,t.......... '' t, t............. ,m tJ .......... nllll, ,_lr' t'_ ............. _ , -] ,_iUlll' ...... " , 1_1_ 1 ....

G-Alpha Am-241 ref. 170.00 70.00 130.00
,,u, __ u,,, , .i i H..i ,,,. ,, ............ i

G-Alpha U-nat ref. - 330.00 150.00 250.00
H ii i i i ,H,, i ,l, H

G-Beta Cs-137 ref. 680.00 100.00 170.00
, H,, ,,,,. ,, H , .,,=, i, ,,.,. , i - o-II _ I __ I __ I [Imll IIIII

G-Beta Sr/Y90 ref. 660.00 100.00 160.00
i,, i i., ,, u i rH, ,,

U-238 Alpha Spec. 2.70 1.10
i. ,, i i H i | i u, , , H l l.i iH i

U-234 AlphaSpec= 15.00 4.00
, ,,.,,. , , ,i . i i ............

Th-230 Alpha S_c. 0.60 0.70
, =, ,1|,1 , , i, ,,,, , i,,,.i , , •

Th-232 AlphaSpec. 0.06 0.10

_-241 Alpha SI:_. 0.13 0.25

Pu-239 AlphaSpec. -0.01 0.11

Pu-238 Alpha S_. 0.03 0.19
J_,, , , i, i i [!- ,'r',,' , I , ,,, ,, , ,, ,,....... ,i

• 1 ii111 111 [ IIII [ I I II IIIIIII II I_ Ill I ii IIII I I111111 : IIII I ]}1 I1_ i_

Well H2C Sample date 7/20/92
'"i ..... ii I i II IIIII I II III _[ I i _1'11 II ii I IIII I _11 ,111 Hill] I II II I ] ul i

Analyte Analytical Method Activity pCYL Sigma DetectionLimit
pCi/L

I IIJ T[ II _1 IIII " III IIIIIIII '1"' '_"' Iw 7 i II ]11 I I i i i

G-Alpha Am-241 ref. 3o_.00 16.00 30.00
,,.,|, , ,I,.H ., ,,,, ,., HI , . , i ,,=.

G-Alpha U-nat ref. 51.00 21.00 40.00

G-Beta Cs-137 ref. 50.00 30.00 50.00

G-Beta Sr/Y90 ref. 50.00 30.00 50.00

U-238 AlphaSpec. 1.20 0.40
.., H . ,

U-234 Alpha Spec. 8.70 2.00
,, , H, ,H

Th-230 Alpha Spec. 0.20 0.21
= , H = ,

Th-232 Alpha Spec. 0.02 0.02

Am-241 Alpha Spec. 0.27 0.25........... . ,, ,,,, H

Pu-239 AlphaSpec. 0.05 0.05
j ., , , , ,,,,,,, , ,

Pu-238 Alpha Spec. 0.02 0.04
"I¶ • i i i _ ,_,,, ,, L'



Groundwater Radiochemlstry

,'.,;11111 I _1111r [I "" " ' III III I I'llI'l I IIIIII ,, ,,, _ , ' ml III I I ,,, , ,

Well H3b3 Sampledate 8/5/92
.... , LZ ,_ln _ .... ;i I '1' ' I I Illlll I I m,,r`"' :_..... " ';,,,,,,m_

Analyte AnalyticalMethod ActivitypCi/L Sigma DetectionLimit
pCl/L

.... ,it, ' '11 IrE,i, - - ,,_ ' ...... I rl '!rll" I ],, Ilrl!'ll'l_ - N ,i,_ ,, u],

G-Alpha Am,241 ref. 190.00 70,00 110.00
ii - - i ...... 11 i i ,i,1,ii i, if:

G-Alpha U-nat ref. 280.00 100.00 160.00
, i i ii .... i ,i i fill i , i iii ll]l. 111 i i ii , i _ i i

G-Beta Cs-137 ref. 300.00 I00.00 160.00
i - j .... i i i i i i ,,.,, n i , i i i i i i i H,,I

G-Beta Sr/Y90 ref. 300.00 i00.00 180.00
i L _ ,H i i i i ... ,, , ,,..,,,.,.

U-238 Alpha Spec. 1.80 !.00
i i ii i,,. __ i,l i r i i i.| I I ,, Hi i, i ,, , ,,,

' U-234 AlphaSpec. 12.00 3.00

Th-230 AlphaSpec. 0.40 0.80

Th,.232 AlphaSpec. 0.02 0.08

Am-241 Alpha Spec. -0.02 0.11
111 lllllli 111 -- , , iii , , , i i, 111, i • 11 i ,fill 11 1 iiii

Pu-239 AlphaSpec. -0.02 0.14

Pu-238 AlphaSpec. 0.40 0.30

,, iii 'lll'i ,,. , ,,.=.......... ,, ,,,,i, ,,, ,r,

Well H-14 Sample date 8/27/92
laUl ii iil[ I JiTl[ lilli illill U!l lllllili ! III"III| II

Analyte AnalyticalMethod ActivitypCi/L Sigma DetectionL!mit
pCUL

- ,.,
I !ll _ II IIm, _U, " "'[" II i II IIIIIIIII[I[ i Illl _ _i

G-Alpha Am-241 ref, 70.00 40.00 80.00
.. i |= , IH,. HI i , H,, ,,,, ,H

G-Alpha U-nat ref. 80.00 50.00 100.00
| , ,,= , . | , ,I,H ,. H,

G-Beta Cs-137 ref, 300.00 90.00 140.00
, ,, |,| , ,,,,. .........

G-Beta St/Y90 ref. 300.00 90.00 140.00
,, ,,, , ,. . H

U-238 AlphaSpec. 0.00 0.60
• i -- , , ,., H, , ,. , ,,,

U-234 Alpha Spec. 5.30 1.60
,,, , ,, , ,, .. ,,. , i, ...........

Th-230 Alpha Spec, 0.90 1.20
,. , , ., ., ,, ............

Th-232 AlphaSpec. -0.03 0.08
• .| -- , . ,..,, ,.,,,,., ., ,,

Am-241 AlphaSpec. -0.02 0.09
_ _ , ,.. , ,,,,,.

Pu.-239 AlphaSpec. -0.04 0.12
.. , , -- __ ,....................

Pu-238 AlphaSpec. 0.16 0.20
71, ' ..... ""', _"'--"_' ,,,, , , ,II" ,, ,,,, ,






