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1.1 Introduction

This Quality Assurance Project Plan is being prepared in ac--
cordance with US Department of Energy's (DOE) Order 5700.6A
("Quality Assurance," August 1981). The purpose of the plan is
to identify procedures for water, soil and sediment sampling and
processing, for data reduction, and for ensuring the accuracy c?
the conclusions drawn from this monitoring program. The contern:
of the plan conforms with the requirements of DOE report
DOE/EH/XXXX ("DOE Requirements for Radiological Effluent Monizcr--
mental Protection Agency (EPA) report EPA-600-83-004 ("Interin
Guidelines and Specifications for Preparing Quality Assurance
Project Plans," February 1983).
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3. PROJECT DESCRIPTION
3.1 Routine Surveillance

Los Alamos National Laboratory (LANL) maintains an ongoing
environmental surveillance program as required by US Department
of Energy (DOE) Orders 5484.1 ("Environmental Protection, Safety,
and Health Protection Information Reporting Reguirements," Febru-
ary 1981) and 5480.1A ("Requirements for Radiation Protection,”
April 1981). Routine monitoring for radiation, radiocactive nmate-
rials, and chemical substances on the Laboratory site and in the
surrounding region documents compliance with appropriate stan-
dards, identifies undesirable trends, provides information for
the public and contributes to general environmental knowledge.

If an undesirable trend is discovered, more detailed environmen-
tal studies are carried out to determine the extent of the prob-
lem and to provide the basis for specific remedial actions. The
monitoring program also supports the Laboratory's policies to
protect the public, employees, and environment from harm that
could be caused by Laboratory activities and to reduce negative
environmental impacts to the. greatest degree practicable.

This project presents Quality Assurance for monitoring
radiochemical and chemical quality of water from Regional,
Perimeter, and onsite stations. The section also includes
radiochemical quality of soil and sediments. .

Routine surveillance and sampling locations for various

types of measurements are organized into three groups:

(1) Regional stations are located within the five counties sur-
rounding Los Alamos County (Fig. 1) at distances up to 80 km (50
mi) from the Laboratory. They provide a basis for determining
conditions beyond the range of potential influence from Labora-
tory operations. (2) Perimeter stations are located within 4 kn
(2.5 mi) of the Laboratory boundary, and many are in residential



Revision No.__0
Revision Date _L1 03 386
Page 7 of 141

and community areas. They document conditions in areas regularly
occupied by the public and potentially affected by Laboratory op-
erations. (3) Onsite stations are within the Laboratory bound-
ary, and most are in areas accessible only to‘employees during
normal working hours. They document environmental conditions at
the Laboratory where the public has limited access.

3.2 Water sSupply Surveillance

The Federal Safe Drinking Water Act (42 U.S.C. 300f et
seq.), as amended, requires adoption of national drinking water
regulations as part of the effort to protect the quality of the
Nation's drinking water. The EPA is responsible for the adminis-
tration of the Act as has promulgated National Interim Primary
Drinking Water regulations. Although EPA is designated by laws
as the administrator of the Act, assignment of responsibilities
to a state is permitted and "primacy" for administration and en-
forcement of the federal drinking water regulations has been ap-
proved for New Mexico.

The state administers and enforces the drinking water re-
quirements through regqulations adopted by the New Mexico Environ-
mental Improvement Board (EIB) and implemented by New Mexico's
Environmental Improvement Edition (EID). During 1985, chemical
quality reports regarding trihalomethane and inorganic chemical
concentrations in the Laboratory's water supply were submitted to
New Mexico's EID pursuant to EIB regulations. Municipal and in-
dustrial water supply for the Laboratory easily met the EIB regu-
lations.

The water supply surveillance also include documentation of
hydrologic characteristics of the main aquifer in the supply
wells and the well fields. The documentation is to ensure of
continuing historical record and provide guidance for management
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of water resources and long-range planning for the water supply

systenmn.

This report also presents the Quality Control Assurance of
monitoring the radiochemical and chemical quality of water from
supply wells, gallery, and hydrologic characteristics of wells
and gallery in the distribution systemn.
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4. PROJECT ORGANIZATION

The following presents an outline of the Los Alamos National
Laborateory from the director to personnel engaged in the monitor-
ing.

Director's Office

S. Hecker, Director

A. Tiedman, Environmental Compliance Management Office
Health, Safety, and Environment Division

J. Aragon, Division Leader

W. Hansen, Associate Division Leader, Environment

T. Gunderson, Group Leader, Environmental Surveillance
Group, HSE-8

T. Buhl, Associate Group Leader, Environmental surveil—
lance Group, HSE~8 '

o
Ko

W. D. Purtymun, Staff Member, HSE-8

M. N. Maes, Technician, HSE-8
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5. QUALITY ASSURANCE OBJECTIVES

Representative sampling locations have been chosen to meni-
tor the effects of the Laboratory's operation on surface and
ground water, soil, and sediments in offsite locations (Regional
and Perimeter stations) and onsite locations (none effluent and

effluent release areas).

As to completeness, all sample results are reported. If
outliers occur, they are either explained or station or stations
resampled tc confirm or reject outlier analyses. Completeness
and accuracy can not be established without a continuous sample
of the entire system; however, the sampling schedule (time of
collection) has been established to encompass the two extremes in
the hydrologic conditions, spring and fall.

The quality assessment objective is to provide control in
preparing quality, accurate, conformity of data to evaluate the
Laboratory's impact on the hydrologic environment. This is ac-
complished by documentation of methods of collection, agalyses
data reduction, interpretation, and reporting. -
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6. SAMPLING PROCEDURES
6.1 Routine Surveillance (Selection, Location, and Description)

Station selection and location are based on waste disposal
location and geohydrology up and down gradient from the point cf
effluent discharge. Major means of transport is hydrological,
principally in surface water, sheet erosion of soil, and runoff
as suspended sediments or bedload. The phySiographic setting of
the Laboratory is presented in Appendix A. The geology and hy-
drology discussed in Appendix A is the basis for the selecticn
and location of monitoring stations. A list of reports dealing
with the geohydrology of the area and disposal systems which fac-
tor into location of monitoring stations are found in Appendix B.

6.2 Water Supply Surveillance (8election, Location, and
Description)

Well location and spacing was developed to insure a maximun
water supply from each individual well and well field. The loca-
tion of the wells were developed upon the best posSible geohydro-
logic information at the time the well was located. SQSEing be-
tween wells was developed to insure minimum effect on the aquifer
as the wells were being pumped. Reports that are related to well
locations and development of water supply are found in Appendix
C. All wells are sampled in the surveillance program.

Pan Am World Services, Inc., Utilities Department is the
utility support contractor to the Los Alamos National Laboratory.
Pan Am maintains and operates the water supply system. Water is
pumped from wells through distribution lines, and lifted by
booster pumps through chlorination stations into reservoirs for
storage and distribution to the community and Laboratory areas.
Water from the gallery flows by gravity through microfilter and
chlorination stations and is pumped into one of the system reser-
voirs for distribution. The Utilities Department maintains
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monthly records of hours of operation on each well, along with
records of daily and monthly production. Monthly average non-
pumping and pumping water levels are computed from air-line pres- '
sure or transducer data recorded continuously at each well. :
These data provide input for calculating pumping rates, drawdown .-
(difference between nonpumping and pumping water levels), and ?
other well-field statistics that are included in this report.

Hydrologic characteristics of wells, well fields, and
gallery that furnishes water to lLos Alamos is compiled annually.
The reports are published as Laboratory reports (Appendix D).
The reports (Appendix D) also contains annual pumping and pro- .
duction information for each supply well and the gallery for the‘%*
period of record which extends back to the life of the well.

6.3 Past Surveillance History

The past monitoring history is an important factor in Qual-
ity Control. Long periods of record from a station establish
particular radiochemical and/or chemical type of water, soil, or
sediment. Any derivation from that type indicates 1) .a change
related to outside influences or 2) problems in sampie collec-
tion, preparation or analyses. In either case the sample will
have to be recocllected and analyzed to see if change is real or
if collection and analyses is the problem.

LY

Los Alamos has a record of radiochemical and chemical data
that extends back to 1949. The series of reports presenting this’
data are found in Appendix E. Many of the stations reported data
have remained at the same location since they were established.

6.4 Surveillance Sstation Locations

The most effective monitoring net has evolved over the year
with the collection data. Stations are located to provide back-
ground data, the most effective locations to intercept any
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contamination from the Laboratory, and data required by state ang

federal agencies.
6.4.1 Surface and Ground Water

A discussion of the surface water, ground water, soil, and
sediment stations with reference to purpose, location, and gechy-
drology is found in Appendix F. They are documented according to
location, water from regional, perimeter, onsite and water supply
station.

6.4.2 B8ocil and Sediments

The soil and sediment stations are also located to provide
background data and to intercept and follow any contamination re-
lated to Laboratory operations. Location and description of sta-
tion is found in Appendix G. The documentation is also based on
location, regional, perimeter, onsite, and reservoir sediment
stations.

6.4.3 Miscellanecus Investigations

Transport of radionuclides and chemicals in storm Funoff are
monitored in waste disposal areas (TA-54, solid waste disposal
area; Pueblo and Los Alamos Canyon, industrial liquid effluent
release area). The monitoring is performed to determine the con-
centrations of contaminates and if contaminates are being carried
from these waste areas. Description and location of stations are
found in Abptndix H.

6.4.4 Water sSupply

Water supply at Los Alamos is from 17 wells located in three
well fields and a gallery (spring) on the flanks of the mountain
‘west of Los Alamos. Water from these sources are for municipal
and industrial use. A small amount of water from two reservoirs
furnishes is used for irrigation of lawns at Laboratory or County
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buildings. Locations and descriptions of supply wells and test
wells completed into the main aquifer and found in Appendix I.

The main aquifer is the only aquifer in the area capable of
municipal and industrial supply. Supply wells and test wells are
used to monitor any effect the Laboratory's operation may have on:i

the main aquifer.
6.5 Sample Collection Methods
6.5.1 Water Samples

Surface and ground water sampling stations are grouped by
location (regional, perimeter, onsite) and hydrologic similarity..
Water samples are taken once or twice a year. Samples from wells

s

e

[y

are collected after sufficient pumpage or bailing to ensure that f*
the sampling is representative of the aquifer. Spring samples
(ground water) are collected at the discharge point.

Storm runoff samples are collected about 6 cm above the
stream channel. The runoff sample collected abéve the channel
contains suspended sediments which are in some cases,analyzed for'
radionuclides or chemical constituents. - :

6.5.2 8o0il samples

The soil sampling procedure is used to take surface compos- -
ite samples. Socils samples are collected by taking 5 plugs, 75
mm (3.0 in.) in diameter and 50 mm (2.0 in.) deep from a 10 m
square. Plugs of soil are taken from the four corners and cne in
the center. The five plugs are combined to form a composite sam-

ple for radiochemical analysis.
6.5.3 8Sediment Samples

Sediment samples are collected from dune buildup behind
boulders in the main channels of flowing streams. Samples from
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the beds of intermittently flowing streams are collected in the
main channel. The samples are collectéd to a depth of about 4 cn
across the main channel of a intermittent stream. The samples
are placed in a polyethene zip lock bag.

Suspended sediments are collected in runoff sample 4 cm
above the channel along with water to be analyzed for specific
constituents or suspended sediment concentrations.

6.6 Sample Containers

This section deals with sample bottle or container prepara-
tion, and analyses requirements.

6.6.1 Radiochemical

The water samples are collected in 4-t (for radiochemical)
polyethylene bottles. The 4-f bottles are acidified in the field
with 5 ml of concentrated nitric acid and returned to the labora-
tory within a few hours of sample collection for filtration
through a 0.45-um pore membrane filter. The filtrate portion of
the samples then are prepared by chemist for analyses.

-

Storm runoff samples are analyzed for radionuclides in solu-
tion and in suspended sediments. The samples are filtered
through a 0.45-u m filter. Solution is defined as filtrate pass-
ing through the filter, while suspended sediment is defined as
the residue on the filter.

6.6.2 Chemical (inorganic)

Water samples are collected in a 1-( polyethylene bottle for
routine chemical analyses. For mercury analyses, the sample is
collected in a 0.5-1! polyethylene bottle with 40 ml of nitrate
acid and 25 mg of potassium dichromate added. The samples are
returned to the laboratory within 4 to 6 hours and filtered
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through 0.45-um pore membrane filters. The chemist then com-
pletes preparation of the filtrate for analyses.

Scil and sediment samples for inorganic analyses are placed
in a polyethyene 2ip lock bag.

6.6.3 Chemical (organic)

Water samples are semivolatile organic analyses are col-
lected in a 1-f glass bottle with a teflon seal cap. Water sam-
ples for volatile organic analyses are taken in a special 50 ml
bottle with teflon cap so that water can be extracted with a hy-
podermic needle. Bottles are filled s¢o that there is no air

spaces between fluid and cap. ’Eg

Soil and sediment samples for semivolatile analyses are col- g
lected in a wide mouth 1~f glass bottle with a teflon seal cap. :
They are filled so that no air space occurs between soil or sedi- -

ments and cap.

All samples for organic analyses are placed in an ice chest
at collection for transport and receiving at the analxtlcal labo-
ratory. The temperature is 1 to 2°c.

6.7 Analyses Requested

The analyses requested depends on the location of the area
monitored.

6.7.1 Radiochemical

Water from regional, perimeter, onsite, and water supply
(wells and distribution) are analyzed for 137Cs, 238Pu,
239'24°Pu, total 3H, and gross gamma activity. Water samples
from former and active effluent release areas may alsp be ana-
lyzed for 24lam and 90sr.
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Seil and sediments from regional, perimeter, and onsite sta-
tions are analyzed for 137Cs, 238Pu, 239'24°Pu, total U, and
gross gamma. Water from soil samples is extracted and analy:zed
for 3H. 1In addition, sediments from former and active effluent
release areas may be analyzed for 241am and 9%sr.

Water samples from supply wells and distribution are ana-
lyzed for gross alpha and gross beta radiocactivity as well as
226pa if necessary.

The frequency of water sample collection and analyses is
twice during the years from the regional, perimeter, onsite, and
water supply stations. Soil and sediment samples are collected

annually.
6.7.2 Chemical (inorganic)

Routine chemical analyses are performed on all water sanples
from the regional, perimeter, onsite, and water supply staticns.
Routine analyses are for sixteen parameters:

Ca Cl

Mg F

K N

Na TDS (total dissolved solids)
COo4 Total hardness

HCO, pH

P Specific conductance
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Water supply from wells and distribution systems are ana-
lyzed for the parameters regulated by the federal Primary Drink-
ing Water Standards (USEPA 1976, see Appendix J for standards).

Ag F
As Hg
Ba N
cd Pb
Cr Se

Water supply from the wells and distribution systems are
also analyzed for the parameters regulated by the Federal Sec-
ondary Drinking Water Standards (USEPA 1979, see.Appendix J for
standards). -

cl S0,
Cu Zn
Fe TDS (total dissolved solids)
Mn pH

The standards require collection and analyses for primary
and secondary standards once every three years. As the supply



Revision No.__ 0
Revision Date _11 05 %o
Page 19 of 141

wells and distribution serve as part of the monitoring network c:#
station, sample collection and analyses are performed annually.

6.7.3 cChemical (organic water)

Chemical organic analyses are performed for volatile and
semivolatile organics. Type of organic analyses varies from the
129 priority pollutants as described by the USEPA to specific
herbicides, pesticides, polychlorinated biphenols, and various
oils and soclvents. These samples are collected as deemed neces-
sary. There are no USEPA standards. The presence of organics in
any concentration above limits of detection may be classes as a
toxic concentration (see Appendix K for Limits of Detection).

6.7.4 Chemical (soil and sediments)

Soil and sediment samples may be collected for metal ion
analyses and organic analyses. Metal ions may include:

As Ni
Ba Be
cd Cy
Cr 50,
Pb N
Se PH

Ag
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Organic analyses of soil and sediments range from volatile

to semivolatile organic compounds, the 129 priority pollutants,
individual herbicides, pesticides, PCB, oils or solvents.

Samples are collected to monitor specific operations within the
laboratory (see Appendix J for standards for soil and sediments).
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7. SAMPLE CUBTODY

Collection of samples for chemical and radiochemical analy-
ses follow a set procedure to ensure proper sample collection,
documentation, submittal for chemical analyses, and posting of
analytical results.

7.1 Pre-Sampling Conference

Before sample collection, the schedule and procedures to ke
followed are discussed with the chemist or chemists involved with
doing the analyses.

The discussion includes:
- Number and type of samples.

- Type of analyses and required limits of detection.

- Proper sample containers.

- Preparation of sample containers with préserva:ive, if
needed. o

- Sample schedule to ensure minimum holding time of anal-

yses to comply with EPA criteria.
7.2 Documentation and Chain of Custody

The HSE-9 Chemistry Group issues to the collector a block cf
sample numbers (i.e., 86.0071) with individual numbers assigned
by the collector to individual stations. These sample numbers
follow the sample from collection through analyses and posting of
individual results.

Each number is assigned to a particular sample and is en-
tered into the collector's log book. After the sample is col-
lected, the date, time, temperature (if water), other pertinent
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information, and remarks are entered opposite sample number and
station previously listed in the log book.

The sample container contains station name, sample number,
date, and preservative, if added. ’

After sample is collected, it is delivered to the HSE-9 sec-
tion leader. The section leader took part in the preliminary
discussion before sample collection. The section leader makes
ocut a request form entitled "HSE-9 Analytical Chemical Request."
The form is numbered. This request form number is entered in the
collector's log book opposite sample numbers submitted along with
the date delivered to chemist. The Analytical Request form
serves as an informal "Chain of Custody" for the samples.

The analytical request form contains the following informa-
tion related to ownership and sample program (1) requestor (i.e.,
sample collector), (2) program code, (3) sample owner (i.e., pro-
gram manager), (4) date, and (5) total number of samples. The
second part of the request form contains (1) sample number or
numbers, (2) matrix (i.e., water), (3) type of analyses (i.e.,
specific radionuclide and/or chemical constituent), (4)'f;chnique
(i.e., analytical method to be used for individual constituents),
(5) analyst (i.e., chemist to perform analyses), (6) priority of
sample or samples, and (7) remarks. One copy of the form goes to
the collector for his file and the other copies follow the sam-
Ple. The analytical results from HSE-9 are returned to the sam-
pPle collector through computer printout "keyed" to sample number.

The collector post the data according to sample number, lo-
cation (regional; pqrinctar, etc.) and station on a recap table
(rough). The table is typed, (finished) for inclusion as an ap-
pendix for the surveillance report. Data from the table is used
to compile a recap table for the report.
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Examples of the collectors log boock, HSE-9 Analytical Cheni-
cal Request Form, HSE-9 analyses results, recap table (rough),
table (finished) and recap table used in report is found in Ap-
pendix L.
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8. CALIBRATION PROCEDURES AND FREQUENCY

Equipment used in routine collection of water, soils, and
sediments requires no calibration. Discharge from supply wells
is metered, meters are checked when anomolies occur. Water lev-
els in supply wells are monitored either by air-lines or trans-
ducers. They are calibrated (measured with electric probes or
engineers tape) when installed. They are checked and recali-
brated if anomolies of water levels are reported.

FEBAAIETY
P |
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9. ANALYTICAL PROCEDURES

Radiochemical and chemical analyses are performed by HSE-9
(Chemistry Group). A description of analytical procedures, meth-
ods used, and limit of detection for radionuclides and chemicals

are presented in Appendix K.
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10. DATA REDUCTION, VALIDATION, AND REPORTING =

Analytical results from HSE-9 (Chemistry) section are com-
piled into tables according to (1) location (regional, perimeter,f‘
or onsite); (2) matrix (water, soil, or sediment); and (3) loca- |
tion (ascending gradient in hydrologic system).

Data is then reduced to produce each section a minimum maxi-k
mum, and mean value with one standard deviation. Maximum values 3
are compared to standards, i.e. DOE concentration guides for ra-
dicactivity in controlled (onsite) and uncontrolled (offsite) ar- |~
eas or federal drinking water standards. L

£

Scil and sediment data is reduced similarly and the results
are compared to regional values compiled over a previous five

oty

year period.

Anomolies in analytical results are evaluated to possikle
cause, health effects, or if necessary reevaluation of analytical
results by resampling and analyses.

Hydrologic data related to the supply wells is ceypiled over
and reported annually. Trends or anomolies if they occur are in- -
vestigated and causes determined and reported. :

Radiochemical and chemical data from regional, perimeter,
onsite, water supply, and miscellaneocus study stations is re-
ported in the annual environmental surveillance report (see Ap-
pendix E). Hydrologic characteristics of supply wells, well
fields, gallery, and distribution are reported annually in the
water supply for Los Alamos (see Appendix C).

As an example, summary of the annual surveillance report for
1985 is found in Appendix M while a summary of the Water Supply
report is included as Appendix N.
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11. INTERNAL QUALITY CONTROL CHECKS3

Internal quality control checks on the radiochemical and
chemical analyses are maintained by HSE-9 (Chemistry Group). In-
formal checks are maintained by HSE-8 Surveillance Operation Sec-
tion by comparison of analytical results to previous results. If
anomolies occur, they are investigating to determine the cause.

In the same manner all hydrologic data received from Pan An
World Services is informally reviewed and if anomolies occur,

cause of anomaly is determined.

The annual surveillance report is reviewed internally within
the HSE-8 Group, HSE Division Office, and Department cf Energy
offices in Los Alamos and Albuquergue.

The annual water supply report is reviewed internally by the
group, the Division Office, the Laboratory Engineering Divisicn
Office, Pan Am World Services Engineering Section, and Los Alancs
Department of Energy Engineering Section. v

The review of the annual surveillance and water suppiy re-
ports provide internal quality control checks for the programs.
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12. PERFORMANCE AND AUDIT SYSTEMS

Periodically, Department of Energy representatives provide
onsite review of monitoring activities, quality assurance, and
accountability related to the surveillance and water supply pro-

grams.
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13. PREVENTATIVE MAINTENANCE

Sampling procedures and equipment to be used are discussed,
equipment evaluated, and additional supplies obtained prior to
field work. Pumps on test wells are inspected and maintained by
the Laboratory's ENG-4 Group. Pumps on supply wells and at
booster stations are maintained by Pan Am World Services. Any
ancmaly of well performance or pumps on wells as determined by
HSE-8 by evaluation of hydrologic data are discussed with Pan An.
The rehabilitation or repair, if necessary, will be scheduled, if
possible, to "a period of low demand for water supply.
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14. SPECIFIC ROUTINE PROCEDURES USED TO ASSESS DATA PRECISION,
ACCURACY, AND COMPLETENESS

As discussed previously as to radiochemical and chemical
analyses, quality control is maintained by HSE-9 (Chemistry

Group). The sample locations are chosen by best available hydrc--

logic and geologic data to assess possible transport of contami-
nants. Results of analyses are reviewed to evaluate transport
and health effects if contaminants have moved and are present.
The interpretation of the data is based on geohydraulic condi-
tions as well as past accumulation of data at each staticn.

Thus the specific routine procedures used to access data
precisicn, accuracy, and completeness is not a procedure dis-
cussed in a formal since but is a built in informal evaluation

that has been in use for years.

e
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15. CORRECTIVE ACTION

Corrective action may become necessary when unexplained
anomolies occur in the radiochemical, chemical, or hydrologic
data. The action may consist or resample and analyses of sam-
ples, recalibration of airline or transducers or in the case of
well failure examination of the casing with a down hole TV canm-

era.

As new radiochemical, chemical, or hydrologic data becomes
available it may become necessary to relocate sampling stations
to obtain the best possible data to evaluate the Laboratory's op-
eration in relation to release, disposal, or storage of wastes.
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16. QUALITY ASSURANCE REPORTS TO MANAGEMENT

There are no formal Quality Assurance reports to management: .
however, informal reports in the form of the "Environmental '
Surveillance at Los Alamos" (ESG 1986) and "Water Supply at
Los Alamos" (Purtymun 1986) are submitted annually. Other forms
of informal reports, not necessary quality assurance, are meros ‘
and conferences with section leaders, group, and division person—%
nel or Pan Am personnel when problems do occur in general moni- A
toring and water supply studies.

(RS I
PR AT
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APPENDIX A
PHYSIOGRAPHIC SETTING OF THE LOS ALAMOS NATIONAL LABORATORY

Al Geographic Setting

Los Alamos National Laboratory and the associated residential arcas of
Los Alamos and White Rock are located in Los Alamos County, northcoentral
New Mexico, approximately 100 km (60 mi) NNE of Albuquerque and 40 km (23 mi:
NW of Santa Fe (Fig. 1). The 111l km? (43 mi?) Laboratory site and adjacent
communities are situated on Pajarito Plateau. The plateau consists of a scries of
ringer-like mesas separated by deep east-west 6riénted canyons cut by intermittent
streams (Fig. 2). Mesa tops range in clevation from approximately 2400 m (7800 ft) on
the flank of the Jemez Mountains to about 1800 m2 (6200 ft) at their eastern

termination above the Rio Grande valley. e

All Los Alamos County and vicinity locations referenced in this report are
identified by the Laboratory cartesian coordinate system, which is based upon US
Customary units of measurement. This system is standard throughout the Laborators.
but is independent of the US Geological Survey and New Mexico State Survey coord:i-
nate systems. The major coordinate markers shown on the maps are at 3048 km
(10.000 ft) intervals, and, for the purpose of this report, locations are r,c_g’o}tcd to the
nearest 0.30 km (1000 ft). The DOE controls the area within the Labora.‘t-ovriy boundary
and has the option to completely restrict access. This control can be instituted if nec-

cssary.

B. Land Use

L3

Most Laboratory land is used for building sites, test areas, waste disposal loca-
tions. roads, and utility rights-of-way (Fig. 3). However, these account for onlyv 2
small fraction of the total land area. Most land provides isolation for security and
safety and is a reserve for future structure locations. The Long Range Site Devclop-
ment Plan assures adequate planning for the bcst possible future uses of available

Laboratoryv lands.

pris ey
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Limited access by the public is allowed in certain areas of the Laboratory
reservation. An area north of Ancho Canyon between the Rio Grande and State Road
4 is open to hikers, rafters, and hunters, but woodcutting and vehicles are prohibited.
Portions of Mortandad and Pueblo Canyons are also open to the public. An archacc-
logic site (Otowi Tract) northwest of State Road 4 at the White Rock "Y" is open to

the public subject to restrictions of cultural resource protection regulations.

C. Geology-Hydrology

Most of the finger-like mesas in the Laboratory area are formed in Bandelicr
Tuff (Fig. 4). Ashfall, ashfall pumice, and rhyolite tuff from the surface of Pajarito
Plateau. The tuff ranges from nonwelded to welded and is in excess of 300 m (1000
ft) thick in the western part of Pajarito Plateau and thins to about 80 m (260 ft) to-
ward the east above the Rio Grande. [t was deposited as a result of a major eruption

of a volcano in the Jemez Mountains to the west about 1.1 to 1.4 million years ago.

The tuffs lap onto older volcanics of the Tschicoma Formation, which form the
Jemez Mountains along the western edge of the plateau. They are underlain by the
conglomerate of the Puye Formation (Fig. 4) in the central and eastern edge along the
Rio Grande. Chino Mesa basalts interfinger with the conglomerate along the rivcr.
These formations overlie the siltstone/sandstone Tesuque Formation (Fig. 4), which 2x-
tends across the Rio Grande valley and is in excess of 1000 m (3300 ft) thick....

Los Alamos area surface water is primarily in intermittent streams. Springs on
flanks of the Jemez Mountains supply base flow into upper reaches of some canyons.
but the amount is insufficient to maintain surface flows across the Laboratory sitc
before it is depleted by evaporation, transpiration, and filtration. Runoff from heavy
thunderstorms or heavy snowmelt reaches the Rio Grande several times a vear. Efflu-
ents from sanitary sewage, industrial waste treatment plants, and cooling tower blow-
down are released to some canyons at rates sufficient to maintain surface {lows tor

about 1.5 km (1 mi).

Groundwater occurs in three modes in the Los Alamos area: (I) water in shal-
low alluvium in canyons, (2) perched water (a groundwater body above an imperme-
able layer that is separated from an underlying main body of groundwater by an un-

saturated zone), and (3) the main aquifer of the Los Alamos area (Fig. 4).
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Intermittent stream flows in canyons of the Plateau have deposited alluvium
that ranges from less than | m (3 ft) to as much as 30 m (100 ft) in thickness. The
alluvium is quite permeable, in contrast to the underlying volcanic tuff and sediments.
Intermittent runoff in canyons infiltrates the alluvium until its downward movement
is impeded by the less permeable tuff and volcanic sediment. This results in a shallow
alluvial groundwater body that moves downgradient in th: alluvium. As water in the
alluvium moves downgradient, it is depleted by evapotranspiration and movement into

underlving volcanics.

Perched water occurs in a limited area about 40 m (120 ft) beneath the mid-
reach of Pueblo Canyon and in a second area about 50 to 70 m (150 to 200 ft) beneath
the surface in lower Pueblo and Los Alamos Canyons near their confluence. The sec-

ond area is mainly in basalts (Fig. 5) and has one discharge point at Basalt Springs in

Los Alamos Canyon.

The main aquifer of the Los Alamos area is the only aquifer in the area capa-
ble of serving as a municipal water supply. The surface of the aquifer rises westward
from the Rio Grande within the Tesuque Formation into the lower part of the Puve
Formation beneath the central and western part of the plateau. Depth to the aquifer
decreases from 360 m (1200 ft) along the western margin of the plateau to about {80
m (600 ft) at the eastern margin. The main aquifer is isolated from almvial water
and perched water by about 110 to 190 m (350 to 620 ft) of dry tuff am_i_,.}j,olcanic sed-
iments. Thus, there is no hydrologic connection or potential for recharge to the main

aquifer from alluvial or perched water.

Water in the main aquifer is under water table conditions in the western and
central part of the Plateau and under artesian conditions in the eastern part and along
the Rio Grande. The major recharge area to the main aquifer is from the intermoun-
tain basin of the Valles Caldera in the Jemez Mountains west of Los Alamos. The wa-
ter table in the caldera is near land surt‘éce. The underlying lake sediment and voi-
canics are highly permeable and recharge the aquifer through Tschicoma Formation
interflow breccias (rock consisting of sharp fragments embedded in a fine-grained ma-
trix) and the Tesuque Formation. The Rio Grande receives groundwater discharge
from springs fed by the main aquifer. The 18.4 km (11.5 mi) reach of the river in

A-3
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White Rock Canyon between Otowi Bridge and t he 6.8 x 10% m® (4300 to 5500 acre-

fesr) annually from the aquifer.
D. Climatology

Los Alamos has a semiarid, temperate mountain climate. Average, annual pre-
cipitation is nearly 45 c¢cm (18 in.). Forty per cent of the annual precipitation occurs
during July and August due to thundershowers. The rest of the precipitation is from
winter storms moving through New Mexico. Winter precipitation falls primarily as

snow, with accumulations of about 130 cm (51 in.) annually.

Summers are generally sumny with moderately warm days and cool nights.
Maximum tempegggures are-usually below 329C (90°F). Brief afternoon and evening
thundershowers are common, especially in July and August. High altitude, light
winds, clear skies, and dry atmosphere allow Eight temperatures to drop below 16°C
(60°F) after even the warmest days. Winter té.mpcraturcs typically range from about
-9 to -4°C (15 to 25°F) during the night and from -1 to 10°C (30 to S0°F) during the
day. Occasionally, temperatures drop to near -18°C (0°F) or below. Many winter davs
are clear with light winds, so strong sunshine can make conditions quite comfortabie
even when air temperatures are cold. Snowstorms with accumulations exceeding {0

cm (4 in,) are common in Los Alamos.

e

F. Population Distribution

Los Alamos County has an estimated 1985 population of approximately 19,200
(based on the 1980 census adjusted for 1985). Two residential and related commercial
areas exist in the county (Fig. 3). The Los Alamos townsite, the original area of de-
velopment (and now including residential areas known as the Eastern Area, and West-
ern Area, North Community, Barranca Mesa, and North Mesa), has an estimated pop-
ulation of 12,050. The White Rock area (includilng the residential areas of whitc
Rock, La Senda, and Pajarito Acres) has about 7160 residents. About one-third of
those employed in Los Alamos commute from other counties. Population estimates for
19835 place about 170,000 people within an 80 km (50 mi) radius of Los Alamos.

A-4
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F. Programs at Los Alamos National Laboratory

The Laboratory is administered by the University of California for the De-
partment of Energy. The Laboratory's environmental program, conducted by the En-
vironmental Surveillance Group, is part of a continuing investigation and documenta-

tion program,.

Since its inception in 1943, the Laboratory’s primary mission has been nuciear
weapons and research and development. Programs include weapons development,
magnetic and inertial fusion, nuclear fission, nuclear safeguards and security, and
laser isotope separation. There is also basic research in the areas of phyvsics, chem-
istry, and engineering that support such programs. Research on peaceful uses of nu-
clear energy has included space applications, power reactor programs, radiobiology,
and medicine. Other programs include applied photochemistry, astrophysics, earth sci-
ences, energy resources, nuclear fuel safeguards, lasers, computer sciences, solar en-
ergy, geothermal energy, biomedical and environmental research, and nuclear waste
management research. Table I summarizes activities at the Laboratory’s 32 active

Technical areas (T As).

In August 1977, the Laboratory site, encompassing 111 km? (43 mi?), was dedi-
cated as a National Environmental Research Park. The ultimate goal of programs as-
sociated with this regional facility is to encourage environmental research that will
contribute understanding of how man can best live in balance with nature while en-
joving the benefits of technology. Park resources are available to individuals and or-
ganizations outside of the Laboratory to facilitate self-supported research on these
subjects deemed compatible with the Laboratory programmatic mission.

A Final Environmental Impact Statement that assesses potential cumulative en-
vironmental impacts associated with current, known future, and continuing activities
at the Laboratory was completed in 1979. The report provides cvnvironmcntal input
for decisions regarding continuing activities at the Laboratory. It also provides de-

tailed information on the environment of the Los Alamos area.

Source: Environmental Surveillance at Los Alamos during 1985, Los Alamos

National Laboratory report LA-10721-ENV (1986).
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Table 1

DESCRIPTIONS OF TECHNICAL AREAS AND THEIR ASSOCIATED PROGRAMS

Locations of the 32 active technical areas (TA)
operated by the Laboratory are shown in Fig. 4. The
main programs conducted at each are listed in this
appendix.

TA-2, Omega Site: Omega West Reactor, an 8
megawatt nuclear research reactor, is located here. It
serves as a research tool in providing a source of
neutrons for fundamental studies in nuclear physics
and associated fields.

TA-3, Soutk Mesa Site: In this main technical
area of the Laboratory is the Administration Building
that contains the Director's office and administrative
offices and laboratories for several divisions. Other
buildings house the Central Computing Facility, Ad-
ministration offices, Materials Department, the sci-
ence museum. Chemistry and Materials Science Lab-
oratories, Physics Laboratories, technical shops,
cryogencis laboratories, a Van de Graaf accelerator,
and cafeteria.

TA4-6, Two Mile Mesa Site: This is one of three
sites (TA-22 and TA-40 are the other two sites) used
in development of special detonators for initiation of
high explosive systems. Fundamental and applied
research in support of this activity includes investiga-
tion of phenomena associated with initiation of high
explosives, and research in rapid shock-induced reac-
tions with shock tubes.

TA4-8, GT Site (or Anchor Site West): This is a
nondestructive testing site operated as a service fa-
cility for the entire Laboratory. It maintains capabil-
ity in all modern nondestructive testing techniques
for ensuring quality of material, ranging from test
weapon components to checking of high pressure dies
and moids. Principal tools include radiographic tech-
niques (x-ray machines to | million volts, a 2&-MeV
betatron), radioactive isotopes, ultrasonic testing,
penetrant testing, and electromagnetic methods.

TA-9, Anchor Site East: At this site, fabrication
feasibility and physical properties of explosives are
explored. New organic compounds are investigated
for possible use as explosives. Storage and stability
problems are also studied.

TA-11, K-Site: Facilities are located here for test-
ing explosive components and systems under a
variety of extreme physical environments. The facili-
ties are arranged so testing may be controlled and
observed remotely, and so that devices containing
explosives or radioactive maternials, as well as those
containing nonhazardous matenals, may be tested.

TA-14, Q-Site: This firing site is used for running
various tests on relatively small explosive charges
and for fragment impact tests.

TA4-15, R-Site: This is the home of
PHERMEX—a multiple cavity electron accelerator
capable of producing a very large flux of x-rays for
certain weapons development problems and tests.
This site is also used for the investigation of weapon
functioning and weapon system behavior in non-
nuclear tests, principally by electronic recording
means.

TA-16, S-Site: Investigations at this site include
development, engineering design, pilot manufacture.
environmental testing, and stockpile production
liaison for nuclear weapon warhead systems. Devel-
opment and testing of high explosives, plastics and
adhesives, and process development for manufacture
of items using these and other mhtenals are ac-
complished in exiensive facilities.

TA-18, Pgjarito Laborstory Site: The fundamen-
tal behavior of nuclear chain reactions with simple.
low-power reactors called “critical assemblies™ is
studied here. Experiments are operated by remote
control and observed by closed circuit television. The
machines are housed in buildings known as “kivas”
and are used primarily to provide a controlled means

of assembling a critical amount of fissionable

materials. This is done to study the effects of vanous
shapes, sizes, and configurations. These machines are
also used as source of fission neutrons in large quan-
tities for experimental purposes. ,

TA-21, DP-Sire: This site has two primary re-
search areas, DP West and DP East. DP West 1s
concerned with chemistry research. DP East 1s the
high temperature chemistry and tntium site.
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Table I {cont)

T4-22, TD Site: See TA-6.

TA4-28, Magazine Ares “A ”: Explosives storage
area.

TA4-33, HP-Site: A major high-pressure tritium
handling facility is located here. Laboratory and of-
fice space for Geosciences Division related to the Hot
Dry Rock Geothermal Project are also here.

TA-35, Ten Site: Nuclear safeguards research and |

development, which is conducted here, is concerned
with techniques for nondestructive detection, identi-
fication, and analysis of fissionable isotopes. Re-
search in reactor safety and laser fusion is also done
here,

TA-36, Kappa Site: Various explosive
phenomena, such as detonation velocity, are in-
vestigated here.

TA-37, Magazine Area “C™: Explosives stomge
area,

TA4-39, Ancho Canyon Site: Nonnuclear weapon
behavior is studied here, primarily by photographic
techniques. Investigations are also made into various
phenomenological aspects of explosives, interaction
of explosives, and explosions with other materials.

TA-40, DF-Site: See TA-6.

TA-41, W-Site: Personnel at this site are engaged
primarily in engineering design and development of
nuclear components, including fabrications and
evaluation of test materials for weapons. )

TA-43, Health Research Laboratory: The Biomed-
ical Research Group does research here in cellular
radiobiology, molecular radiobiology, biophysics,
mammalian radiobiology, and mammalian
metabolism. A large medical library, special counters
used to measure radioactivity in humans and
animals, and animal quarters for dogs, mice and
monbkeys are also located in this building.

TA-46, WA-Site: Here, applied photochemistry,
which includes development of technology for laser
isotope separation and laser-enhancement of chemi-
cal processes, is investigated. Solar energy research,
Particularly in the area of passive solar heating for
residences, is done.

TA-48, Radiockemistry Site: Laboratory scientists
and technicians at this site study nuclear properties of
radioactive materials by using analytical and physical
chemistry. Measurements of radioactive substances
are made and “hot celis” are used for remote han-
dling of radioactive materials.

TA-50, Waste Management Site: Personnel at this
site have responsib:lity for treating and disposing of
most industrial liquid waste received from Labora-
tory technical areas, for development of improved
methods of solid waste treatment, and for contain-
ment of radioactivity removed by treatment. Radio-
active liquid waste is piped to this site for treatment
from many of the technical areas.

TA-51, Animal Exposure Facility: Here, animals
are exposed to nonradiocactive toxic materials to
determine biological effects of high and low ex-
posures,

TA-52, Reactor Development Site: A wide variety
of activities related to nuclear reactor performance
and safety are done here.

TA-53, Meson Physics Facility: The Los Alamos
Meson Physics Facility (LAMPF), a linear particle
accelerator, is used to conduct research in the areas of
basic physics, cancer treatment, material studles and
isotope production.

TA-54, Waste Disposal Site: This is a disposal
area for solid radioactive and toxic wastes.

TA-55, Pintoninm Processing Fiicilities: Process-
ing of plutonium and research in plutonium
metallurgy are done here,

TA4-57, Fenton Hill Site: This is the location of the
Laboratory’s Hot Dry Rock geothermal project. Here
scientists are studying the possibility of producing
energy by circulating water through hot, dry rock
located hundreds of meters below the earth’s surface.
The water is heated and then brought to the surface to
drive electric generators.

TA-58, Two Mile Mesa. Undeveloped technical
ares.

TA-59, Occupational Health Site: Occupational
heaith and environmental science activities are con-
ducted here.

e
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APPENDIX B

LIST OF GEOLOGIC, HYDROLOGIC, AND WASTE DISPOSAL REPORTS
OF THE LOS ALAMOS AREA

J. H. Abrahams, J. E. Weir, and W. D. Purtymun, "Distribution of Moisture in Soi}l and
Near-Surface Tuff on the Pajarito Plateau, Los Alamos County, New Mexico”
US. Geol. Survey Prof. Paper 424-D, p. D142 - D145 (1961).

J. H. Abrahams, E. H. Baltz, and W. D. Purtymun, "Movement of Perched Groundwarer
in Alluvium Near Los Alamos, New Mexico,” U.S. Geol. Survey Prof. Paper
450-B (1962).

E. H. Baltz , J. H. Abrahams, and W. D. Purtymun, "Preliminary Report on the Geology
and Hydrology of Mortandad Canyon Near Los Alamos, New Mexico, With
Reference to Disposal of Liquid Low-ievel Radioactive Waste," U.S. Geol. Sur-

vey open-file report (1962).

W. D. Purtymun, "The Distribution of Moisture in the Soil and Underlying Tuf! at
Technical Area 49, Frijoles Mesa, Los Alamos County, New Mexico,” US. Geol.

Survey open-file report (1962).

J. E. Weir and W. D. Purtymun, "Geology and Hydrology of Technical Area 49, Frijoles
Mesa, Los Alamos County, New Mexico,” U.S. Geol. Survey open-file report
(1962).

J. H. Abrahams, "Physical Properties and Movement of Water in the Bandelier Tuff.
Los Alamos and Santa Fe Counties, New Mexico,” U.S. Geol. Survey open-file
report (1963).

C. S. Conover, C. V. Theis, and R. L. Griggs, "Geology and Hydrology of the Vallc
Grande and Valle Toledo, Sandoval County, New Mexico,” U.S. Geol. Survey
Water-Supply Paper 1619-Y (1963).

F. C. Koopman and W. D. Purtymun, "Hydrologic Characteristics of the Tshircge Mem-
ber of the Bandelier Tuff with Reference to the Injection of Treated Low-level

Radioactive Liquids,” U.S. Geol. Survey open-file report (1964).
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W. D. Purtymun, "Progress Report on the Hydrology of Mortandad Canvon, Disposal
Svstem for Treated Low-level Liquid Radioactive Wastes; July 1961 to June

1983," U.S. Geol. Survey open-file report (1964).

W, D. Purtymun, J. H. Abrahams, and J. R, Avrett, James R., "Hydrology of Waste Dis-
posal Systems, Los Alamos, New Mexico, 194 through 1961:" U.S. Geol. Survey
open-file report (1964).

W. D. Purtymun, "Geology and Hydrology of Area "G" Mesita del Buey, Los Alamos
County, New Mexico:" U.S. Geol. Survey open-file report (1963).

Z. E. Spiegel, "Geology and Water Resources of the Santa Fe Area, New Mexico," US.
Geol. Survey Water-Supply Paper 525 (1963).

R. L. Griggs, "Geology and Ground-Water Resources o&_thc Los Alamos Area.
New Mexico," U.S. Geol. Survey Water-Supply Paper 1753 (1964).

W. D. Purtymun and F. C. Koopman, "Physical Properties of the Tshirege Member of
the Bandelier Tuff With Reference to Use as A Building and Ornamental
Stone:" U.S. Geol. Survey open-file report (1965). '

W.D. Purtymun, "Geology and Hydrology of White Rock Canyon from Qtowi to the
Confluence of Frijoles Canyon, Los Alamos and Santa Fe Counties, New Mex-

ico" U.S, Geol. Survey open-file report (1965).

W, D. Purtymun and W. R. Kennedy, "Distribution of Moisture and Radioactivity in
the Soil and Tuff at the Contaminated Waste-pit Near Technical Area 21,
Los Alamos, New Mexico:" U.S. Geol. Survey open-file report, 28 p., 135 figs.

E. C. John. E. Enyart, and W. D. Purtymun, "Records of Wells, Test Holes, Springs and
Surface-water Stations in the Los Alamos Area, New Mexico:” US. Geol. Survey

open-file report, 131 p., 10 figs.

W. D. Purtymun, G. L. Johnson, and E. C. John, "Distribution of Radioactivity in:the
Alluvium of a Disposal Area at Los Alamos, New Mexico,” U.S. Geol. Survey
Prof. Paper 550-D (1966).
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. Purtvmun, J. H Abrahams, and J. R. Arrett, “H'ydrology of Waste Disposal Sys-

tems at Los Alamos, New Mexico, 1949 through 1961," US. Geol. Survey open-
file report (1966).

. Purtymun, "Disposal of Industrial Effluents into Mortandad Canyon, Los Alamos

County, New Mexico,” U.S. Geol. Survey open-file report (1966).

. Purtymun, G. L. Johnson, and E. C. John, "Distribution of Radioactivity in the

Alluvium of a Disposal Area at Los Alamos, New Mexico:" U.S. Geol. Surve:
Prof. Paper 550-D, p. D250 - D252 (1966).

. Purtymun and E. Enyart, "Test on and Design of Disposal Wells at Los Alamos,

New Mexico:" US. Geol. Survey open-file report (1967).

. Purtymun, "Gcology and Physical Properties of the Near-surface Rocks at Mesita

de Los Alamos, Los Alamos County, New Mexico:* U.S. Geol. Survey open-file

report (1967).

. Kennedy and W. D. Purtymun, "Plutonium and Strontium in Soil Near Technical

Area 21, Los Alamos Scientific Laboratory, Los Alamos, New Mexico.

Los Alamos Scientific Laboratory report LA-4563 (1970).

. Kennedy and W. D. Purtymun, "Geology and Hydrology of Mesita q‘El Buey.”

Los Alamos Scientific Laboratory report LA-4660 (1971).

. Purtymun, "Plutonium in Stream Channel Alluvium in the Los Alamos Area.

New Mexico," Los Alamos Scientific Laboratory report LA-4561 (1971).

Purtymun, "Underground Movement of Tritium from Solid-Waste Storage
Shafts,” Los Alamos Scientific Laboratory report LA-5286-MS (1973).

W. D. Purtymun, "Dispersion and Movement of Tritium in a Shallow Aquifer in Mor-

tandad Canyon at the Los Alamos Scientific Laboratory,” Los Alamos Scientific

Laboratory report LA-5716-MS (September 1974).
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APPENDIX C

LIST OF WATER SUPPLY DEVELOPMENT REPORTS

Black and Veatch, Consulting Engineers, "Report on Water Supply, Los Alamos Project.
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APPENDIX D
LIST OF ANNUAL WATER SUPPLY REPORTS
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APPENDIX E
LIST OF PAST SURVEILLANCE REPORTS

J. E. Weir, J. H. Abrahams, J. R. Waldron, and W. D. Purtymun, "The Hydrology and
the Chemical and Radiochemical Quality of Surface and Ground Water at Los Alamos.

New Mexico, 1945-55," US Geol. Survey open-file report (1962).

J. H. Abrahams, "Geologic and Hydrologic environment of Radioactive Waste-Disposal
Sites at Los Alamos, New Mexico,” US Geol. Survey open-file report (1963).

J. H. Abrahams, "Hydrology and the Chemical and Radiochemical Quality of Surface
and Ground Water at Los Alamos, New Mexico, January 1956 through June 1957 US
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J. H. Abrahams and W. D. Purtymun, "Hydrology and Chemical and Radiochemical
Quality of Surface and Ground Water at Los Alamos, New Mexico, July 1957 through
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W. D. Purtymun, "The Chemical and Radiochemical Quality of Surface and Ground
Water at Los Alamos, New Mexico, July 1961 through June 1962," US Geol. Survey
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W. D. Purtymun, "The Chemical and Radiochemical Quality of Surface and Ground
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face and Ground Water at Los Alamos, New Mexico, July 1964 through June 1965." US

Geol. Survey open-file report (1966).

W. D. Purtymun and J. L. Kunkler, "The Chemical and Radiochemical Quality of Sur-
face and Ground Water at Los Alamos, New Mexico, July 1965 to June 1966." US Geol.
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W. D. Purtymun, Chemical and Radiochemical Analyses of Water in the Los Alamos
Area, New Mexico, Made by the U.S. Geological Survey, 1960 through 1968," US Geol.
Survey open-file report (1969).

W. R. Kennedy, "Los Alamos Environmental Monitoring Program,” Los Alamos Scien-
tific Laboratory report LA-3639-MS (1970).

W. R. Kennedy, W. D. Purtymun, and H. F. Schulte, "Los Alamos Environmental Moni-
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Los Alamos Scientific Laboratory, January through June 1971," Los Alamos Scientific
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Los Alamos Scientific Laboratory, Calendar Year 1972.," Los Alamos Scientific report
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1973," Los Alamos Scientific Laboratory report LA-5586 (1974).
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1974," Los Alamos Scientific Laboratory report LA-5977-PR (1975).
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1975." Los Alamos Scientific Laboratory report LA-6321-MS (1976).

Environmental Surveillance Group, "Environmental Surveillance at Laos
1976." Los Alamos Scientific Laboratory report LA-6801-MS (1977).
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1977." Los Alamos Scientific Laboratory report LA-7263-MS (1978).

Environmental Surveillance Group, "Environmental Surveillance at Los
1978," Los Alamos Scientific Laboratory report LA-7800-ENYV (1979).

Environmental Surveiilance Group, "Environmental Surveillance at Los
1979," Los Alamos Scientific Laboratory report LA-8200-ENYV (1980).

Environmental Surveillance Group, "Environmental Surveillance at Los
1980," Los Alamos National Laboratory report LA-8810-ENV (1981).
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1983," Los Alamos National Laboratory report LA-10100-ENYV (1984).
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1985," Los Alamos National Laboratory report LA-10721-ENYV (1986).
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APPENDIX F

DESCRIPTION AND LOCATION OF SURFACE AND GROUNDWATER
SURVEILLANCE STATIONS

I. SURFACE AND GROUNDWATER
A, Introduction

Surface and groundwaters from regional, perimeter, and onsite stations are
monitored to provide routine surveillance of Laboratory operations (Figs. | and 2,
Table I). If a sample from a particular station was not taken this year, it was because
the station was dry or a water pump was broken. Concentrations of radionuclides in
water samples are compared with concentration guides derived from DOE’s Radiation
Protection Standard (RPS) (Table II). Regional and perimeter stations are in Uncon-
trolled Areas (RPS), while onsite stations are within Controlled Areas occupational
(RPSs). Concentration guides do not account for concentrating mechanisms that may
exist in environmental media. Consequently, other media such as sediments and soils

are also monitored (see discussion in subsequent sections).

Routine chemical analyses of water samples are done for many of the con-
stituents. These analyses have been done for a number of years and are an:«quccllcnt
screening tool to detect changes in the chemical quality of water from a sir{glc source.
A subset of five of these chemical constituents is compared with drinking water stan-
dards.

II. REGIONAL STATIONS

Regional surface water samples were collected within 75 km (47 mi) of the
Laboratory frem 6 stations on the Rio Grande, Rio Chama, and Jemez River (Fig. ).
The six sampling stations were located at US Geological Survey Gaging Stations.
These waters provided baseline data for radiochemical and chemical analyses in areas
beyond the Laboratory boundary. Stations on the Rio Grande were: Embudo, Otowi,
Cochiti, and Bernalillo. The Rio Grande at Otowi, just east of Los Alamos, has 2
drainage area of 37,040 km? (14,300 miz) in southern Colorado and northern Ncw
Mexico. Discharge for the period of record (1895-1905, 1909-1984) has ranged from a
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minimum of 1.7 m3/sec (60 ft3/sec) in 1902 to 691 m3/sec (24,400 ft3/sec) in 1920,

The discharge for water year 1984 ranged from 9.7 m3/scc (340 ft3/scc) on October 2°
to 277 m3,’scc (9770 ft3/scc) on May 17 (USGS 1985).

The Rio Chama is tributary to the Rio Grande north of Los Alamos (Fig. 1).
At Chamita on the Rio Chama, the drainage area above the station is 8143 km-= (3143
miz) in northern New Mexico and a small part in southern Colorado. Since 1971, some
flow has resulted from transmountain diversion water from the San Juan Drainage.
Flow at the gage is governed by release from several reservoirs. Discharge at Chamita
during water year 1984 ranged from 0.99 m3/sec- (35 ft3/scc) in July to 137 m3 /sec
(4840 ft3/scc) in June.

The station at Jemez on the Jemez River drains an area of the Jemez Moun-
tains west of Los Alamos. The drainage area is small, about 1220 km2 (471 mi:).
During the water year 1984, the discharge ranged from 0.31 m3/scc (11 ft3/scc) in De-
cember to 10 m3/scc (350 ft3/scc) in April. The rivéf is tributary to the Rio Grande

below Los Alamos.

Surface waters from the Rio Grande, Rio Chama, and Jemez River are used for
irrigation of crops in the river valley both upstream and downstream from Los
Alamos. Water from these rivers is part of recreational areas on state and federal

LR

lands.
[1I. PERIMETER STATIONS

Perimeter stations within 4 km of Los Alamos included surface water stations
at Los Alamo; Reservoir, Guaje Canyon, and Frijoles Canyon and three springs sta-
tions (La Mesita, Indian, and Sacred Springs). Other perimeter stations were in White
Rock Canyon along the Rio Grande just east of the Laboratory. Included in this
group were stations at 22 springs, 3 streams, and a sanitary effluent release (Fig. 3
and Table I).

Los Alamos Reservoir in upper Los Alamos Canyon on the flanks of the moun-
tains, west of Los Alamos, has a capacity of 51 x lO3 m3 (41 acre-ft) and a drainage
area of 16.6 krn2 (6.4 miz) above the intake. The reservoir is used for storage and

recreation. Water flows by gravity through about 10.2 km (6.4 mi) of water lines for
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irrigation of lawns and shrubs at the Laboratory's Health Research Building, the Los
Alamos High School, and University of New Mexico's Los Alamos Branch.

The station in Guaje Canyon is below Guaje Reservoir. Guaje Reservoir in
upper Guaje Canyon has a capacity of 0.9 x 103 m3 (0.7 acre-ft) and a drainage area
above the intake of about 14.5 km2 (5.6 miz). The reservoir is used for diversion
rather than storage as flow in the canyon is maintained by perennial springs. Water
flows by gravity through 9.0 km (5.6 mi) of water lines for irrigation of lawns and
shrubs at Los Alamos Middle School and Guaje Pines Cemetery. The stream and

reservoir are also used for recreation.

The waterlines from Guaje and Los Alamos Reservoirs are not a part of the
municipal or industrial water supply at Los Alamos. They are owned by DOE and op-
erated by Zia Company. Diversion for irrigation is usually from May through Octo-
ber.

Surface flow in Frijoles Canyon was sampled at Bandelier National Park
Headquarters. Flow in the canyon is from spring discharge in the upper reach of the
canyon. The discharge decreases as it crosses Pajarito Plateau because of seepage and
evapotranspiration losses. The drainage area above the Park Headquarters is abou; 43
km? (17 mi%) (Purtymun 1980A).

La Mesita Springs is east of the Rio Grande, while Indian and Sacr;éﬁ"Springs
are west of the river in lower Los Alamos Canyon. The springs discharge from faults
in the siltstones and sandstones of the Tesuque Formation and form small seep areas.
total discharge at each spring is probably less than | L/sec (0.25 gal/sec).

Perimeter stations in White Rock Canyon are composed of four groups of
springs. The springs discharge from the main aquifer. Three groups (Group [, 11, and
I11) have simpilar aquifer-related chemical quality. Water from these springs is part of
the main aquifer beneath the Pajarito Plateau (Purtymun 1980B). Chemical quality of
Spring 3B (Group IV) reflects local conditions in the aquifer discharging through 2

fault in voleanics.
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Part of the heavy runoff in the Rio Grande in 1985 was stored in Cochiti
Reservoir. In September, when the springs were sampled, six springs were below the

reservoir level.

Three streams that flow to the Rio Grande were also sampled. Streams in Pa-
jarito and Ancho Canyons are fed from Group I springs. The stream in Frijoles
Canyon at the Rio Grande is fed by a spring on the flanks of the mountains west of
Pajarito Plateau and flows through Bandelier National Monument to the Rio Grande.

Treated sanitary effluent from the community of White Rock was also sampled
in Mortandad Canyon at its confluence with the Rio Grande. The perimeter springs,
streams, and sanitary effluents, as well as the Rio Grande, are not sources of munici-

pal water supply downstream from Los Alamos.
IV. ONSITE STATIONS

Onsite sampling stations are grouped according to those that are not located in
effluent release areas (noneffluent release areas) and those that are located in areas

receiving or that have received treated industrial effluents (Fig. 2, Table I).

A, Qnsite Noneffluent Release Areas

e

Onsite noneffluent sampling stations consist of five deep test wells, three sur-
face water sources, and three new, shallow observation wells. The five deep test wells

are completed into the main aquifer.

Test Wells 1 and 2 are in the lower and midreach of Pueblo Canyon. Depths to
the top of the main aquifer are 181 to 231 m (594 and 758 ft), respectively. Test Well
3 is in the midreach of Los Alamos Canyon with a depth of 228 m (748 ft) to the top
of the main aquifer. These wells are in canyons that have received (Pueblo Canyon)
or are now receiving (Los Alamos Canyon) industrial ef fluents. Test Wells DT-5A and
DT-10 are at the southern edge of the Laboratory. Depths to the top of the main
aquifer are 359 and 332 m (1180 and 1090 ft), respectively. Test Well 8 is in the
midreach of Mortandad Canyon, an area that receives industrial effluents. The top of
the aquifer lies at about 295 m (968 'ft). These test wells are constructed to seal out
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all water above the main aquifer. The wells monitor any possible effect that the Lab-

oratory’s operations may have on water quality int he main aquifer.

Surface water samples were collected in Canada del Buey and Pajarito and Wa-
ter canyons below technical areas to monitor releases of cooling water and/or sanitary
effluents. Surface water in these canyons also includes runoff from snowmelt and

seasonal precipitation.

Three shallow observation wells were drilled in 1985 and cased through the
alluvium (thickness about 4 m (12 ft) in Pajarito Canyon (Fig. 2 and Table [). Water
in the alluvium is perched on the underlying tuff and is recharged through storm
runoff. The observation wells were constructed to determine if technical areas in the

canyon or adjacent mesas were affecting the quality of shallow groundwater.

Groundwaters from test wells and surface water sources were not a source of

municipal, industrial, or irrigation supply.

B. Qnsite Efflyent Release Areas

Onsite effluent release areas are canyons that receive or have received treated
industrial or sanitary effluents. These are DP-Los Alamos, Sandia, and Mortandad
canyons. Also included is Acid-Pueblo Canyon, which is a former release area for in-
dustrial effluents. Acid-Pueblo Canyon received untreated and treated in&ﬁ.strial ef-
fluents that contained residual amounts of radioactivity from 1944 to 1964. The
canyon also receives treated sanitary effluents from the Los Alamos County treatment
plants in the upper and middle reaches of Pueblo Canyon. Sanitary effluents form
some perennial flow in the canyon but do not reach State Road 4 (ESG 1981).

Water occurs seasonally in the alluvium dependent on the volume of surface
flow from safitary effluents and storm runoff. Three observation wells in the allu-
vium of Pueblo Canyon were not used as part of the monitoring network because they
were dry most of the year. Hamilton Bend Springs discharges from alluvium in the
lower reach of Pueblo Canyon and is dry part of the year. The primary sampling sta-
tions are surface water stations at Acid Weir, Pueblo 1, Pueblo 2, and Pueblo 3. Other
sampling stations are Test Well T-2A [drilled to a depth of 40.5 m (133 ft)], which
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penetrates the alluvium and Bandelier Tuff and is completed into the Puye Conglom-
erate). Aquifer tests indicated the perched aquifer is of limited extent. Water level
measurements over a period of time indicate the perched aquifer is hydrologically

connected to the stream in Pueblo Canyon.

Perched water in the basaltic rocks occurs in Test Well 1A in Lower Pueblo
Canyon and Basalt Springs east in lower Los Alamos Canyon. Recharge to the perched
aquifer in the basalt occurs near Hamilton Bend Springs and is mainly sanitary efflu-
ents from the Bayo Treatment Plant near Hamilton Bend Springs. Travel time from

the recharge area near Hamilton Bend Spring to Test Well 1A is estimated to be | to 2

months and another 2 to 3 months to Basalt Springs.

DP-Los Alamos Canyon receives treated industrial effluents that contain some
radionuclides and some sanitary effluents from treatment plants at TA-21. Industrial
effluents have been released into the canyon since 1952, In the upper reaches of Los
Alamos Canyon (above Station lao-1), there are occasional releases of cooling water
from the research reactor at TA-2. On the flanks of the mountains, Los Alamos
Reservoir impounds runoff form snowmelt and rainfall. Stream flow from this im-
poundment into the canyon is intermittcdt, dependent on precipitation to cause runoff
to reach the Laboratory boundary at State Road 4. Infiltration of effluents and natu-
ral runoff maintains a shallow body of water in the alluvium of Los Alamos Canyon.
Water levels are highest in late spring from snowmelt runoff and late summer from
thundershowers. Water levels decline during the winter and early summer as natural
storm runoff is at a minimum. Sampling stations consist of two surface water stations
in DP Canyon and six observations wells completed into alluvium (about 6 m (20 ft)

thick] in Los Alamos Canyon (Table I).

Sandia Canyon has a small drainage area that heads on Pajarito Plateau in TA-
3. The canyon receives cooling tower blowdown from the TA-3 power plant and some
treated sanitary effluents from TA-3 facilities. Effluents from a sanitary treatment
plant form a perennial stream in a short reach of the upper canvon. Only during
heavy summer thundershowers in the drainage area does stream flow reach the Labo-

ratory boundary at State Road 4. Two monitoring holes in the lower canyon just west

of State Road 4 indicated no perched water in the alluvium in this area. There arc

LTy
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three surface water sampling stations in the reach of the canyon that contain peren-
nial flow (Table I).

Mortandad Canyon has a small drainage area that heads on the western edge of
Pajarito Plateau. Industrial liquid wastes containing radionuclides are collected and
processed at the Industrial Waste Treatment Plant at TA-50. After treatment that
removes most of the radioactivity, the effluents are released into Mortandad Canvon.
Release of effluents from TA-50 and wastes of the Laboratory. Velocity of water
movement in the perched aquifer ranges from 18 m/day (59 ft/day) in the upper
reach to about 2 m/day (7 ft/day) in the lower reach (Purtymun 1974¢, 1983a). The
top of the main aquifer is about 290 m (950 ft) below the perched aquifer. Hy-
drologic studies in the canyon began in 1960. Since that time, there has been no sur-
face flow beyond the Laboratory boundary from the small drainage area of the
canyon and thick sections of unsaturated alluvium. Monitoring stations in the canvon
are one surface water station (Gaging Station 1, GS-1) and six observation wells com-
pleted into the shallow alluvial aquifer. The wells in the lower reach of the canyon

are dry.

surface flows in Acid-Pueblo and DP-Los Alamos canyoas reach the. Ric
Grande only during spring snowmelt or heavy summer thunderstorms. There has besn
no surface runoff to Laboratory boundaries recorded in Mortandad 'Ca,tilybn since
1960, when hydrologic observations began. ;

V. WATER SUPPLY AND DISTRIBUTION

The main aquifer is the only aquifer in the area capable of municipal and in-
dustrial water supply. Water for the Laboratory and community is supplied from 16
deep welml well fields and | gallery. The well fields are on Pajarito Plateau and
in canyoé‘fdu of the Laboratory (fig. 3). The gallery is west of the Laboratory on
the flank:'?gf the mountains. Locations of supply wells and gallery are found in Table
I. Production from the wells and gallery for 1985 was 6.1 x-109 L (l6x 10% gal).

The Los Alamos well field is composed of five producing wells and one

standby well.

F-7
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Well LA-6 is on standby status, to be used only in case of emergency. Water
from Well LA-6 contains excessive amounts of natural arsenic (up to 0.200 mg/L) that
cannot be reduced to acceptable limits by mixing in the distribution system (Purtymun
1977). Wells in the field range in depth from 265 to 600 m (869 to 2000 ft). Move-
ment of water in the upper 411 m (1350 ft) of the main aquifer in this area is east-

ward at about 6 m/yr (20 ft/yr) (Purtymun ]984).

The Guaje well field is composed of seven producing wells. Wells in the field
range indepth from 463 to 610 m (1530 to 2000 ft). Movement of water in the upper
430 m (1410 ft) of the aquifer is southeastward at about 11 m/yr (36 ft/yr) (Purtymun
1984).

The Pajarito well field is composed of five wells,of which four were producing
in 1985. Well PM-5, a new well, has not been placed in service at this time. Wells
range in depth from 701 to 942 m (2300 to 3090 ft). Movement of water in the upper
535 m (1750 ft) of the aquifer is eastward at 29 m/yr (85 ft/yr).

ller

The Water Canyon gallery collects spring discharge from a percHed water zone
in the volcanics on the flanks of the mountains west of Los Alamos and Pajarito
Plateau (Fig. 3). The canyon supplies a small but important part of the production

with use of very little energy.

C. Distributi .

All water comprising the municipal and industrial supply is pumped from
wells, piped through transmission lines,and lifted by booster pumps into reservoirs for
distribution to the community and Laboratory. Water from the gallery flows by grav-
ity through a microfilter station and is pumped into one of the reservoirs for distribu-
tion. All supply water is chlorinated prior to entering the distribution system.

Water in the distribution systems was sampled at five community and labora-
tory locations (fire stations), Bandelier National monument, and Fenton Hill (Fig. 3

F-8
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and Table I). Though federal and state standards require analyses every 3 years. the
Laboratory performs the analyses on an annual basis (Table III).
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Fig. 1. Regional surface water, sediment, and soil sampling locations.
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Table I. Location of Surface and Groundwater Sampling Stations

Latitede  Leagitede

or or
N-S§ E-W Map
Statioa Coordisats  Coerdinate Designation® _Type®
Regional Serface Water
Rio Chama at Chamita 3608 10607’ - SW
Rio Grande at Embudo 3612’ 108°s8’ - SwW
Rio Grande at Otowi 35°s2 106°08’ - SW
Rio Grande at Cochiti 3537 106°19 -~ SwW
Rio Grande st Bernalillo s\ 106°3¢’ - SwW
Jemez River s« 106°44’ -~ SwW
Perimetsr Stations
Los Alamos Reservoir N10S w090 7 SwW
Gusje Canyon N300 " E100 8 SwW
Frijoles $280 Ei80 9 SwW
La Mesita Spring NO80 E550 10 GWD
Sacred Spring N170 ES40 11 GWD
Indian Spring Ni140 $30 12 GWD
White Rock Canyes
Group |
Sandia Spring ) $030 E470 13 SWR
Spring 3 st10 E450 14~ SWR
Spring 3A S120 E44S 15 SWR
Spring 3AA S140 E440 16 SWR
Spring 4 S170 E110 17 SWR
Spring 4A S1%0 E39S 18 SWR
Spring § $220 E390 19 SWR
Spring SAA $240 E360 20 SWR
Ancho Spring S280 E30S5 - 21 SWR
Growp ¥ ‘
Spring SA $230 E390 22 SWR
Spring 6 $300 E330 23 SWR
Spring 6A s310 EJI0 24 - SWR
Spring 7 $330 E295 28 SWR
Spring 8 - 8338 E285 . 26 SWR
Spnng 8A S31s. E280 27 SWR
Spring 9 $270 E270 - 28 SWR
Spring 9A §325 E265 29 SWR
Doe Spring $320 E250 30 SWR
Spring 10 S$370 E230 31 SWR

:’chional surface water sampling locations in Fig. 1, Perimeter, White Rock Canvyon,
Onsite, and Effluent Release Area sampling locations in Fig. 2, water supply and dis-
tribution, Fig. 3.

bSW = surfacc water, GWD = deep or main aquifer, GWS = shallow or alluvial aguifer.
SWR = spring at White Rock Canyon, and D = water supply distribution system.
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Table I (cont)

Latitede Leagitude

or or
N-S E-W Masp
_Station Coordinate  Coerdinste  Designation® Type®
Whits Rock Canyos
Growp 111
Spring | e . NO40 ES20 2 SWR
Spring 2 .o ; NO1LS ~ ES0S 33 SWR
Growp IV
Spring 3B 150 E465 34 SWR
Streams
Pajarito S180 E4l10 35 SWR
Ancho §295 E340 36 SWR
Frijoles $36$ E23$ 37 SWR
Sanitary Efflueat
Mortandad $070 E480 38 SWR
Ousite Stations
Test Well | NO70 El4S$ 39 GWD
Test Well 2 N120 E150 0 GWD
Test Well 3 NO80 E215 41 GWD
Test Well DT-5A S110 E090 42 GWD
Test Well 8 © NO3S E170 43 WD
Test Well DT-9 S18$ El40 4“ GWD
Test Well DT-10 S120 E125 45 GWD
Cafiada del Buey NO10 ElS0 46 SwW
Pajarito S060 E215 47 sw
Water Canyon at Beta S0%0 EQ90 48 Sw
Pajarite Canyoa (Ousite)
PCO-1 S04 E212 102 GWS
PCO-2 S081 E255 103 GWS
PCO-3 S098 E293 104 GwWS
Effluent Release Aress
Acid-Pueblo Canyen
Acid Weir N12§ EOQ70 49 sw
Pueblo | : N130 E080 50 Sw
Pueblo 2 N120 E155 51 Sw
Pueblo 3 NO8S E315 - 52 Sw
Hamilton Bend Springs N110 - E2%0 53 S
Test Well 1A NO70 E33s 54 GWS
Test Well 24 N120 E140 55 GWS
Basait Spring NO65 E398 56 S

F-15
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Tabile I (cont)
Latitude Leagitede
or o
N-S E-W, , Map
Station Coordinats Coeerdinate  Designatios®  Type®
DP-Los Alamos Canyoa
DPS-1 NO090 E160 57 Sw
DPS+4 NO80 E200 58 Sw
LAOC NO8S EQ70 $9 GWS
LAO-1 N08o E120 60 GWS
LAO-2 NO08o E210 61 GWS
LAO-] NO8O E220 62 GWS
LAO-4 NO70 E245 6] GWS
LAO-4.5 NO6S E270 64 GWS
Saadia Canyea
SCS-1 NO8O EO040 63 Sw
SCS-2 NO60 El40 66 SW
SCS-3 NO50 E18S 67 SwW
Mortandad Canyoa
GS-1 NO40 E100 68 SwW
MCO-3 NO40 E110 69 GWS
MCO-4 NO3S E1%0 70 GWS
MCO-5§ NO30 El160 n GWS
MCO-6 NO3O E17S 72 GWS
MCO-7 NO2S E180 73 GWS
MCO-7.5 NO30 E190 ey | GWS
MCO-3 ’
Water Sepply and Distribatien
Les Alames Well Field
Well LA-1B N11§ ES30 76 GWD
Well LA-2 N12§ ESOS 77 GWD
Well LA-3 N130 E490 78 GWD
Well LA-4 NO7T0 E40S s ) GWD
Well LA-S NO76 E43S 80 GWD
Well LA-6 N10S E46S 81 GWD
Guaje Well Flald
Well G-1 N190 E38S 82 GWD
Well G-1A N197 . E380 83 GWD
Well G-2 N20S E36S 84 GWD
Well G-3 N21S§ E3S0 8s GWD
Well G4 N213 EJNS 86 GWD
Well G-§ N228 E295 ¥4 GWD
Well G-6 N21§ E270 88 GWD
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Table I (cont)

or or
N-S E-W
Stadon Coordinate  Coordinate
Pajarito Well Fleld
Well PM-1 NO030 . E305
Weil PM-2 - 8055 E202
Well PM-3 'NO40 E285
Well PM-4 S030 E20%
Well PM-$§ NO1S E18S
Water Canyon Gallery S040 w128
Fire Station | NO80 EO1S
Fire Station 2 N100 Ei20
Fire Station 3 S08S E378
Fire Station 4 N185 E070
Fire Station $§ S010 WO06S
Bandelier National Monument Headquarters $270 E190
Fentwon Hill (TA-57) 38°83y . 106°40’
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Map
Designation®  Type®

89 GWD
90 GWD
91 GwWD
92 GWD
93 GWD
94 GWD
95 D
9% D
97 D
98 D
99 D

100 D

101 D
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Table II. DOE's Derived Concentration Guides (DCG) for Uncontrolled Areas
and Concentration Guides (CG) for Controlled Areas (4Ci/mL)?
(Radiation Protection Standards)

DCGs for CGs for
Uscoatrolied Areas Coatrelled Areas
Nuclide Alr Water Alr __Water
H 1 %1077 2x 107 §X 10°¢ 1 x 1o
"Be sx 107t 1 %107} 1x10°¢ §$x 107!
"5 Ix 100 2x 10" 3Ix 10 IX 10~
b Tod 9% 10~12 1X107¢ 1 X110 1 %1078
WCy 4x 10710 Ix 10 1 %107 4x 107
ey 9x 10t §x 1073 1x10°9 1Xx10™
sy 1 X 10~ 6x 107 1X 1010 1 %10~
oy 1x 10 6x%10~7 7x 107" 2x10°
Dipy 310" 4x 10”7 2x 109 1 %10~
Dpy» 22X 107" Ix10™ 2x10°1 1 %10~
0py 2x 107t 3Ix 10”7 2x 101 1x10™
Wam 2x 10" 6x100" . 6x10° 1 x 10~
(pe/m’) (my/2) (py/m’) (my/?)
U, natural® 1x10™ 8x 10t 2x 10" 610

3Guides for uncontrolled areas are based upon DOE's Radiation Protection Standard
(RPS) for the general public (DOE 1986); those for controlled areas are based upon oc-
cupational RPSs from DOE Order 5480.1, Chapter XI. Guides apply to concentrations
~in excess of that occurring naturally or due to fallout.

bGuidt:s for 239I"u and 90Sr are the most appropriate to use for grossAalpha and gross
beta. respectively.

“One curie of natural uranium is equivalent to 3000 kg of natural urarium. There-
fore, uranium n'lssscs may be converted to DOE’s "uranium special curie” by multpiy-
ing by 3.3 x 107 ? uCi/psg.
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Table A<4. Minimum Conceatratons of Inorganic
Contaminants for Meeting EPA's Extraction Proce-
dure Toxicity Characteristic for Hazardous Waste*

Contaminant

Arsenic
Barium
Cadmium
Chromium
Lead
Mercury
Selenium
Silver

*Source: Reference A9,

U.S. Department of Energy, “Radiation Stan-
dards for the Protection of the Public in the
Vicinity of DOE Facilities,”” memorandum from
William A. Vaughan, Assistant Secretary for
Environment. Safety, and Heaith, U.S. Depan-
ment of Energy (August §, 1985).

U.S. Eavironmental Protection Agency, “Na-
tional Emission Standard for Radionuclide
Emussions from Departmeat of Energy Facili-
ties,” Code of Federal Regulations, Title 40, Part
61, Subpart H (1985).

U.S. Depantment of Energy, “DOE-Derived
Concentration Guides for Drinking Water and
Breathing Air Contaminated with Radio-
nuclides by Members of the Public [sic),” attach-
ment 10 memorandum from R. J. Stern. Direc-
tor. Office of Eanvironmental Guidance, U.S.
Department of Energy (February 28, 1986).

A6.

AT

A8.

A9.

J-5

Criteria

Conceatratioa

—my)

5.0
100.0
1.0
1.0
5.0
0.2
1.0
5.0

Federal Radiation Council. *Background Mate-
nal for the Development of Radiauon Protec-
tion Standards,” Federal Radiation Protection
Council report No. | (1960).

US Eavironmental Protection Agency. “Na-
tional Interim Primary Dnnking Water Regula-
tions,” US Environmental Protection Agency
report EPA-570/9-70-003 (1976) and 40 CFR
141.

US Environmental Protection Agency, “Na-
tional Secondary Drinking Water Regulations.”
Federal Register 44(140) (July 19, 1979).

Environmental Protection Agency. “Part
261 —Identification and listing of hazardous
waste. Table |—Maximum concentration of
contaminants for charactenstics of EP toxicity.”
Federal Register 45: 33122 (May 19, 1980).
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Table A-3. Maximum Coataminant Level (MCL) in Water Sepply A
for [sorganic Chemicais and Radiochemicals® Page LLL ol 14)
Inorganic Chemical MCL Radiochemical MCL
Contaminant (mg/?) Coataminant (uCi/m¢)
Primary Standard
Ag 0.0 ¥Cs 200 x 10~
As 0.0 Gross alpha® 15x 10
Ba 1.0 H 20x 10
cd 0.010 py 15x 10~
Cr 0.08 3Py 1$x 10~
F 2.0 -
Hg 0.002
NO, as
Pb 0.05
Se 0.0t
Secondary Standards

ce 250 b
Cu 1.0 K
Fe 0.3
Mn 0.05
SO, 250
Zn 5.0
TDS 500
pH 6.5-85

Source: References A7 and AS.

YSee text for discussion of application of gross alpha MCL and gross alpha screening level of

§X 107 uCi/mt.

‘Based on annual average of the maximum daily air temperature of 14.6 10 17.7°C.

Radioactivity in drinking water is regulated by
EPA regulauons contained in 40 CFR 141.** These
regulauons provide that combined 2*Ra and #*Ra
may not exceed $ X 10~ uCi/mf. Gross alpha ac-
uvity (including “*Ra. but excluding radon and
uranium) may not exceed 15 X 10™ uCi/me. A
screening level of § X 10~ uCi/m¢e is eswablished to
determine when analysis specifically for radium
Isotopes 13 necessary. In this report, plutonium con-
centrations are compared with the gross aipha suan-
dard for dnnking water (Table A-3). For manmade
beta and photon emitting radionuclides, drinking
water concentrations are hmited 10 concentrations
that would result in doses not exceeding 4 mrem/yr,
calculated according 10 a specified procedure.

The EPA** established minimum concentrations
of ceriain contaminants in a water extract from
wastes for designation of these wastes as hazardous

“ie

by reason of toxicity. The Extraction Procedure (EP)
must follow steps outlined by EPA in 40 CFR 261.
Appendix I1. In this report. the EP toxicity mimimum
concentrations (Table A-4) are used to compare 10
concentrations of seiected constituents in extracts
from the Laboratory's active waste areas.

- REFERENCES

Al. U.S. Depaniment of Energy. “Committed Dose
Equivalent Tables for U.S. Department of
Energy Population Dose Caiculatons.”
prepared by J.P. Corley, Ed. for the U.S. Depan-
ment of Energy (draft, 1985).

A2. International Commission on Radiological
Protection, **Report of the Task Group on Refer-
ence Man,” ICRP Publication 23 (1975).
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Table A-2. DOE'y Derived Concentration Guides (DCG) for Uncontrolled Areas Page 110 of ‘2!
and Concentracoa Guides (CG) for Controlled Areas (LCi/miy

DCGs for CGs for
Uncontrolled Areas Coatrolied Areas

Nuclide Air Water Air Water
H 1 x 1077 2x 107 §x 10~ 1x10™
'Be §x 107" 1 X 10~ 1 x 10~ §x 1072
"sr 3Ix 107" 2x 107! Ix 10 Ix 10
%0g2 9x 103 1% 107 1X10™ 1x10™?
31Cs 4x 1071 IxX 107¢ 1 X 1074 4x10™
Wy 9x 10~'¢ 5% 1073 1 X 10™10 1x10™*
sy 1x10°"? 6§x10™7 1 X 10~ 110~
sy 1 % 10~ 6% 10~ 7 X 10~ 2x 107!
1spy IX 107" 4x 10”7 2x 1012 1% 10~
29y b 2x 107! Ix 1077 2X 10712 1x10™*
py 2x 107 3ix 10”7 2x 10713 1 X107
¥am 2x 107" 6x 10" 6x10-" 1x10™*
. (py/m*) (myt) (p/m’) (mg/2)
U, natunat® 1x10™ 8x 107 6x10™

2x 10

*Guides for uncontroiled areas are based upon DOE's Radiation Protection Standard (RPS)
for the general public;*? those for controlied areas are based upon occupstional RPSs from .
DOE Order 5480.1, Chapter XI. Guides appiy 10 concentratons in excess of that occurnng

naturaily or due to fallout.

%Guides for ¥*Pu and *Sr are the most appropriate to use for gross alpha and gross beta,

respectively.

“One cune of natural uranium is equivalent to 3000 kg of natural uranium. Therefore, uranium
masses may be converted to DOE’s "uramium specal cune” by multpiying by

3.3x 107" uCi/pg.

Similarly, the DCGs for waterborne radioactivity are
the concentrations that will result in an effective dose
equivalent of 100 mrem/year if ingested con-
unuously. They are caiculated using

DCG = RPS/(ING - DCPH

where, RPS = 0.1 rem/year, the DOE Radiation
Protection Standard,

ING =73 X 10’ mg/year, the rate of inges-
tion of drinking water for the stan-
dard man,™ and

DCF =the dose conversion factor giving the
effective dose 1n rem per uCi in-
gested.M

Radionuclide concentrations in air and water in

uncontroiled areas measured by the Laboratory’s

surveillance program are compared to these DCGs in
this report. In addition to the 100 mrem/year effec-
tive dose RPS, exposures from the air pathway are
also limited by the EPA’s standard om. 25 mrem/vear
(whole body) and 75 mrem/year (any organ) (Tabie
A-1). To demonstrate compliance with these stan-
dards, doses from the air pathway are compared
directly with these dose limits in this report.

For chemical pollutants in drinking water, stan-
dards have been promuilgated by the Environmental
Protection Agency and adopted by the New Mexico
Eavironmental Improvement Division (Table A-3).
The EPA’'s primary Maximum Contaminant Level
(MCL) is the maximum permissible level of a con-
taminant in water that is delivered to the outlet of the
ultimate user of a public water system.*’ The EPA’s
secondary water standards control contaminants (n
drinking water that primarily affect esthetic qualities
associated with public acceprance of dnnking
water.™® At considerably higher concentrauons of
these contaminants. heaith implications may anse.
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APPENDIX J

STANDARDS FOR ENVIRONMENTAL CONTAMINANTS

Throughout this report, concentrations of radioac-
tive and chemical contaminants in air and water
samples are compared with pertinent standards and
guidelines in regulations of federal and state agencies.
Comparable standards for soiis. sediments. and food-
stuffs are not available. Laboratory operations are
conducted in accordance with directives and
procedures regarding compliance with environmen-
tal standards. These directives are conisined in DOE
Order $480.1A (Environmental Protection, Safety,
and Heaith Protection Program for DOE Operations)
Chapter XI (Requirements for Radiation Protec-
tion); DOE Order 5484.1 (Eavironmental Radiation
Protection. Safety, and Heaith Protection Informa-
tion Reporting Requirements), Chapter [II (Effluent
and Environmental Monitoring Program Require-
ments); and DOE Order 5480.4 (Environmental
Protection. Safety, and Health Protection Standards).
All of these DOE orders are in the process of being
revised, and. although draft orders have been
prepared. they have not been finalized.

The DOE regulates radiation exposure to the pub-
lic and the worker by limiting the radiation dose that
can be received. Because some radionuclides remain
in the body and result in exposure long after intake,
DOE requires consideration of the dose commitment
caused by inhalation, ingestion, or absorption of such
radionuclides. This invoives integrating the dose re-
ceived from radionuclides over a standard period of
time. For this report, 50-year dose commitments
were calculated using dose factors from Reference
Al. The dose factors adopted by DOE are based on
the recommendations of Publication 30 of the Inter-
natonal Commission on Radiological Protection
(ICRP).“ Thoss factors used in this report are
presented in Appendix D.

[n 1985, DOE adopted interim limits that lowered
its Radiation Protection Standard (RPS) for mem-
bers of the general public, in accordance with EPA
regulations outlined in 40 CFR 61.4* Table A-1 lists
currenuy applicable RPSs for operations at the Labo-
ratory. Concentrations of radionuclides that are

measured at onsite stations are compared with
DOE’s Concentration Guides (CGs) for Controlled
Areas as listed in Chapter XI, DOE Order 5480.1
(Table A-2). Offsite measurements are compared
with DOE’s Derived Concentration Guides (DCGs)
for Uncontroiled Areas. based upon a revised RPS
for the general public of 100 mrem/yr effective dose
equivalent.™ These DCGs represent the smaliest esti-
mated concentrations in watsror air, taken in con-
tinuously for a period of 50 years. that wiil resuit 1n
annual effective dose equivalents equal to the RPS of
100 mrem. The new RPSs and the information in
Reference Al are based on recommendations of the
ICRP, the recommendations of EPA's 40 CFR 61,
and the National Commission on Radiation Protec-
tion and Measurements (NCRP).A2AIM

The DCG for airborne radioactivity is the concen-
tration that, if inhaled continuously. will result in an
effective dose equivalent equal to the DOE's RPS of
100 mrem/year for all pathways.*’ The effecuve dose
equivalent is the hypothetical whole body dose that
would result in the same risk of radiation-induced
cancer or genetic disorder as a2 given exposure. The
effective dose is the sum of the individual organ
doses, weighted to account for the seagitivity of each
organ to radiation-induced damage. The weighting
factors are taken from the recommendations of the
ICRP. The effective dose equivalent includes dose
from both internal and external exposure.

For each radionuclide, the DCG was caiculated by

DCG = RPS/(BR ' DCF) .

where, RPS = 0.1 rem/year. the DOE Radiation
Protection Standard.*’

BR = 8.400 X 10’ mf/year, the breathing
rate for the standard man.* and

DCF =the dose conversion factor giving the
effective dose 1n rem/uCi inhaled.*!
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Tom Weils :
; Stoes W ells
™S DT DT i0 ,:: H 19 R ] AW
Date of Comprenon 1960 1960 1940 1979 1949 1954 1984
BElevavon of LSD () 870 93 020 T4 1480 1642 ‘820 :
Consrucuon
Depin ariied (R) 1083 150} 1409 2192 2000 161 112 £
Demtn comomied () 1088 1301 1608 0002 181 132 :
Drameter () L} 12 12 - . . 4
Water Lovals -
Duate 1968 1942 1967 1979 1949 194 1914 R
Devmn wmiow LSD (M) %9 1006 1081 1308 ® (3] 132 iet i
Eeveuon (k) 3901 1929 4929 9910 62:0 <10 4= <
W ser Level Fluctustons
Penod 1960- 1963 19401982 1960 1967 £
Change (ft) -4 -3 - ;
Anrual e (R/yr) 0.2 €2 0 ERS
Aquifer
Formations Qte Qo Ty QTeTd  QTpTy  TQTe Tv v £
Ssiurmsd mcaness (ft 9 " 326 O 1030 - % i
W
Yweld
Date 1940 1960 1960
Rate (gpm) i " bk }
Drawagen () 80 40 49 -
Soscific capacnty (gom A) 1 b33 16
Transmussn s (g 1) e00 ¢J 000 38 100
Fieia confficum of permeaiity (gpd/A7) pli 122 1t
Quairts of Water )
Daie el 41081 42401 - - 1206 et
Chemicyl img &) -
$.0Q, 50 n ] - . . )
Cs 4 L ] 10 o . 3 8 E
LT} 0¢ 3 )8 - ! h B
Na 1 n 1 - . "9 *
co, "’ 0 0 “a
HCO, 12 [ 7] 14 148
50, <l 2 1 . ;
a ) ) ) 3 5] ;
F 02 <02 Q) 0.1 32 b
NOy .4 .3 <04 09 3.
TOs 2 12 12¢ . o 1%0 st
Hargness 16 b1} 492 100 10¢ .
Specrfic comducanse (umbo) % 1%0 130 - 200 Mate i
oH 7| (1] L3 - 1 b
Radsocnemecs)
Tow sramem 1ug/h) 00:08 03208 08308 13204 13208 o
Tonowuus (°F) ¢ b, ] ¢7 - - [ 24 [T |
‘Hew shontnnnd.

"\ mer wves gneRreIg frem gesphyucal lngs.
Now T o Tasugue Farmensn. QTp « Puye Congimmarans. snt T\ « Taginonme Formonns.
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Date of Completion
Elevauon of LSD (f}

Construcuon
Deptn drulled ()
Depth compietea (ft)
Diameter (in P

Water Levels
Da:e
Depth below LSD (ft)
Elevauon (ft)

Wgter Level Fluctusuions
Penod (vri
Change (1}
Annual rate tft'yr)

Aquifer
Formauon
Saturated thickness (ft)

Yield
Date
Rae (gom)
‘Drawdown ()
Specific capacity (gpm'ft)
Transmsuvity (gpd. ft)

Fie:d coefTicrent of permeability (gpd-ft?)

Production
Periog iyvr)
Pumpage (10® gal.)

Quality of Water
Date
Chemical (mg §)
$:0,
Ca
Mg
Na
CO,
HCOQ;,
SO,
Cl
F
NO)
TDS
Harg
Soecific conductance (umho)
1,1
Radiochermical
Towl ursmum (ug'$)
Temperature (°F)
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Pujanto Fieid
™. -2 PM 1! PM 4 [ 2SI
196$ 1965 1966 1981 1982
$520 6115 6640 8320 Q¢

2501 2600 200 2920 129

1499 2300 2882 b2 1091
12 |4 14 16 16

1982 1982 1962 1982 1987
748 874 762 1067 {223

5772 5841 5878 53 88-

1963-1982 1966-1982 1968-1982 19811982

-2 -43 -19 M
0.1 -2.8 .13 .
-

QTo Tsf QTp-Tsf QTp:-Tof QTo Tsf QT~ Ty
17¢1 1626 1790 1828 pass
1982 1982 1982 1982 138
589 1386 1402 1473 1

a s bt 40 e

26.8 3.1 0.9 368 .
$$ 000 40 000 320 000 44 000 10 000

3 28 179 .24 [

1965-1982 1966-1982 1968-1982 1982
1593 5963 3478 )

3-18-81 3-18-81 3-18-81 8284 fi9
&l M " s g4
2 s 24 9 14

6.9 3l 34 3 s
1 10 18 1 24
0 0 Y 0 0
144 o 148 10 106
$ 3 7 4 10
4 ’ 10 2 .
0.3 Q3 Qa4 0.3 03
212 140 216 16¢ 2!
0 3 %0 36 [N
260 130 250 120 190
8.0 18 83 82 12
24208 003208 10:08 08:08 12204
" ) L Y] -3

SWell was sbandoned in 1956 data were ast weed @ the sverage hydrologic charscuenatics. It & locaed

150 t SW of well LA-1B.

DWells nave rwo oifferent diamesr mzes of caung: ie.. 12 (650 Rt) 10 reads: 12-u. diameter 10 650 L. then

10-1n. diameter 10 compiewad depeh of weil.

Note: QTp « Puye Conglomerste: Tof « Tesugue Formsuon.
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CONSTRUCTION AND HYDROLOGIC DATA FOR TEST AND STOCK WELLS

Tem Wells
™| ™2 T™W-3 ™4 T™™ A
Date of Compietion 1950 1949 1949 1980 1960
Elevauon of LSD (ft) 6370 60643 6625 7248 7148
Construcuon
Depth dniled (ft) 642 9 818 1208 1821
Demh compieted (1) 42 9 81 120% 1821
Drameter (i) L] ] 10 6 8

Water levels
Date 1951 1951 1951 1981 1964 j
Depth dalow LSD () 593 760 750 1166 1178 \ :
Elevauon {ft) MM L1711} 378 6079 896" ;

Water-Lesel Fiuctustions §
Penod - - 1960- 1964 §
Changes (ft) - - . -
Annual rate (ft'yr) - - - 08

Aguifer 5
Formations QTp QTp QTe Tt QTe Tl s
Saturated Uuckness () 49 29 (1] 39 541

Yreld
Date 1951 1981 1981 1981 1960
Rate (gom) 2.4 6.7 6.6 2.8 L)}

Drawdgown (ft} 39 1.5 15.0 [} ) 142

Specific capacny (gpm'M) <0.} 1.0 0.5 0.6 LA :
Transmussvity (gpd‘ft) 200 - 7000 7800 750 .. 11000 L
Freic coefTicnt of permaability (gpd‘ft?) 4 241 120 19 - -

Qualny of Water [
Date 2.28-0! 91701 3-31-8) 68-6¢ 91681 i
Chemucal (mg 2)
$10; » il 7] .- o2 -
Cs 43 13 17 10 ¢
Mg 17 38 6.0 L] .8 i
Na 12 9 13 20 1
€O, 0 0 0 0 0 -
HCO, 121 " 104 10 6t
SO, 3 3 3 1 :
C) ? b ] 4 2 2
F 04 0.8 0.4 <0.4 03
NO: 24 62 4. 0.4 39
TDS 220 150 168 163 124
Hardness 128 s o LH] L
Specific conduciance (umho) 320 180 : 190 150 120
pH 8.0 8.0 79 19 79
Radiochemical
Tow uranuum (ug £} 61312 01208 07208 05204 00:08
Temperature (°F) k) 1 % 70 0
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Guaje Fiold
Gt Gia G1 G} G4 G Ga

Date of Comgietion (yr) 19%0 1934 1951 1991 1981 1991 1964
Flevaton of LSD () 597 801§ 6033 8140 #2130 810§ 5420
Conwtrucioon

Depin drubed (R) 2100 oM 2008 199% 2002 1997 2008

Detin compiesed (f1) 2000 1519 199¢ 17192 1930 1840 1930

Diamniar (4 P 10 (490 ) 10 12( 643 R) 10 12(°600 1) 10 12¢ A3 M) 10 12¢ 1201010 12t 9N 10 1
Waer Levels

Deoth weicw LSD () 278 0% 392 364 8 1] 1]

Elsvousn (ft) 697 Mo $10) 517 1844 5850 1832
Water Level Fluctustons

Periad (yr) 1951 1992 1935- 1982 1951 1982 19%1-1992 1951 1992 19%4 1992 1964 (982

Change () -8) -40 -9) -0 -2 Y .1

Annual rue IVyr) -8 -1.4 -9 -6 09 -1 04
Aquier

Formaton T '] T it} To it TS

Satursied Unchnees (N) (kR 1] 1214 1044 1428 1544 1388 942
Yuid

Dute 1982 1992 1962 1982 1982 1982 1982

Raee (gom) ny 503 [} ) b3LJ m $22 LY

Ovswdoen (M) 1693 @2 47 12 192 bH] 1]

Soeciic capacay (gpm/R) re 12.0 10.0 2.} [B] 93 13

Tranumsmedty (gpet () 12 o000 11 000 tS Q00 7500 ° 17 500 12 000 6300

Cosfliceent of permestuinty (gpd/N 1) 10 9.t 9 $) 1) 87 o7
Production

Perio (yr) 1930 1992 1934 1902 1931 1982 1991 1982 1951 1982 1951 1982 1942 1982

Pumpage {10° gat) 2186 2921 2504 2084 1202 2174 1onl

Guajs +wid
G G IA G1 G) G4 G} "X}

Quahiy of water .

Date 2128 %0 200 22890 bRLE 1880 =288 2N

( hermcei tmg/ 1)

Su)y ) " b ] 54 52 L] ™

Ca n [} 9 [} 14 s e

Mg 0¢ [ X] ne 1S 28 V7 '

N 3] b3 " L] 14 " 12

cn, 0 0 0 0 0 0 ]

HC O,y 7] 124 (10 “ *» " LL]

SO, ‘. ] ] . ] . )

Ct 2 b] b} b b M 2

¥ 03 03 or 0.) 0? 02 02

N, ] 2t e 1.8 27 29 e

™ne 112 (7] m 140 150 182 190

Hardnes j 73 0 24 38 oA b} 4

Specific cORUCIance {yavho) 130 200 x0 N0 160 [R] 200

pH 8) 8 (X} 9 8 L} ve

R advrchencat
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APPENDIX I

DESCRIPTION AND LOCATION OF SUPPLY WELLS AND TEST WELLS COM-
PLETED INTO THE MAIN AQUIFER

Location of wells completed into the main aquifer are shown on Figurc [-1.
Hydrologic characteristics of the main aquifer are shown in Figures I-2 through [-6.
Chemical characteristics are shown on Figures I-7 and I-8. Proposed location for addi-
tional supply wells are shown on Figure I-9. Construction and hydrologic data for
wells in the Los Alamos, Guaje, and Pajarito Well Fields is presented on Table I-L
The construction and hydrologic data for the test and stock wells is shown on Table

[-11 while hydrologic data for springs that discharge from the main aquifer in White

Rock Canvon are shown on Table I-III

These figures and tables are taken from the report "Hydrologic Characteristics

of the Main Aquifer in the Los Alamos Area, Development of Ground Water Sup-

plies" (LA-9957-MS).
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Fig. 3. Surface water gaging station in Area G (TA-54) and sediment sampling sta-
tions adjacent to Area G.
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Fig. 2. Locations of surface runoff sampling stations at State Road 4 (SR-4).
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Table I

Minimum Concentrations of Inorganic Contaminants for Meeting EPA’s Extraction
Procedure Toxicity Characteristic for Hazardous Waste

Criteria
Concentration
Contaminant e (mg/®)
Arsenic 5.0
Barium 100.0
Cadmium 1.0
Chromium 1.0
Lead 5.0
Mercury 0.2
Selenium 1.0
Silver 5.0
Source: Environmental Protection Agency, o

“Part 261--Identification and listing of
hazardous waste. Table 1--Maximum con-
centration of contaminants for character-
istics of EP toxicity," Federal Register
45:33122 (May 19, 1980).
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V. TRANSPORT OF CHEMICALS IN SEDIMENTS FROM AREAS G AND L

Inorganic chemicals also have an affinity to attach to sediment or soil and are
also subject to transport in storm runoff. The main chemical disposal and storage is

at Area L, on the mesa at TA-54 about | km west of Area G.

Stations at Area G were sampled (4,5,6 combined and sampied as one--a2 road
culvert) with one station added in Canada del Buey in the channel about 300 m below
Area L (Fig. 3). All surface runoff from Area L is in Canada del Buey. Sediment
samples are analyzed for a number of inorganics (Table I). Eight constituents have
limits set for EP toxic concentrations, while the remaining five constituents and pH

have no limits but were analyzed as the others.

H-3
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L TRANSPORT OF RADIONUCLIDES IN SURFACE RUNOFF

The major transport of radionuclides from canyons have been received or are
now receiving treated low-level radioactive effluents is by surface runoff (solution
and sediments). Radionuclides in the effluents become adsorbed or attached to sedi-
ment particles in the stream channels. Concentration of radioactivity in the alluvium
is highest near the effluent outfall and decreases in concentration downgradient in
the canvon as the sediments and radionuclides are transported and dispersed by other

industrial effluents, sanitary effluents, and surface runoff.

Surface runoff occurs in two modes. Spring snowmelt runoff occurs over 2
long period of time (days) at a low discharge rate and sediment load. Summer runoft
from thunderstorms occurs over a short period of time (hours) at a high discharge rate

and sediment load.

Samples of runoff were collected and analyzed for radionuclides in solution
and suspended sediments. Radioactivity in solution is defined as the filtrate passing
through a 0.45 pm pore-size filter, whereas radioactivity in suspended sediments is de-
fined as the residue on the filter. The solution was analyzed for 2*3pu, 23%24%y a4

U. and suspended sediments were analyzed for 33®Pu and 239249y,

Samples of snowmelt and summer runof{ were collected in Los Alamos Canvon
at State Road 4 (SR-4) and at the Rio Grande. Also sampled at SR-4 were Pueblo and
Guaje canyons, which are tributary to Los Alamos Canyon. Samples were also col-
lected at Pajarito and Water canyons at SR-4 and on the Rio Grande above Otowi
(Fig. 2.).

IV, RADIONUCLIDE TRANSPORT IN SEDIMENTS AND RUNOFF AT AREA G

Radionuclides transported by surface runoff have an affinity for attachment
10 sediment particles by ion exchange or adsorption. Thus, radionuclides in surtace
runoff tend to concentrate on sediments in stream channels. Nine sampling stations
were ¢stablished in 1982 outside the perimeter fence at Area G to monitor any possi-
ble transport of radionuclides by storm runoff (Fig. 3). These stations are sampled

annually. Area G is a storage and disposal area for solid radioactive wastes.
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APPENDIX H

DESCRIPTION AND LOCATION OF MISCELLANEOUS
SURVEILLANCE STATIONS

L. INTRODUCTION

Special Sampling stations are used to evaluate the certain aspects of the Labo-
ratory e{fect on the environment. This special sampling includes collection of rcser-

voir sediments upstream and downstream from Los Alamos.

Other factors evaluated are transport of radionuclides in summer or snowmectt
runotf in disposal area and monitoring the possible transport of radionuclides and

chemicals from radioactive and chemical solid waste disposal areas.

1L SEDIMENTS IN REGIONAL RESERVOIRS

The reservoir sediments were collected from Heron, El Vado, and Abiquiu
Reservoirs on the Rio Chama. Drainage occurs along the Continental Divide in south-
crn Colorado and northern New Mexico, northwest of Los Alamos. Sediments werc
sampled from Cochiti Reservoir, which is on the Rio Grande, below the contluence

with Rio Chama, and south of Los Alamos (Fig. 1).

Three samples were taken from each reservoir, Sediments were coftected in the
upper, middle, and lower (near dam) parts of the reservoirs. A boat and Eckman
dredge were used to collect bottom samples to a depth of about 6 cm (2 in.). Samples
were collected in water depths ranging from 6 to 20 m (0 to 65 ft). The sediments
consisted of fine-grained silts, clays, and some organic material (there were consider-
ably more organic materials in sediments from Cochiti Reservoir than from the other
reservoirs). The samples were analyzed only for 2**Pu and 23%24%Py. Analyses for plu-
tonium were performed in 1 kg (2 1b) samples (100 times the usual mass used for anal-
vses) of reservoir sediments. These large samples increase the sensitivity of the pluto-
nium analyses, which is necessary to effectively evaluate background plutonium con-

centrations in fallout from atmospheric nuclear tests.

o

s
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Fig. 3. Sediment sampling locations on or near the Laboratory site.
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Fig. I. Regional surface water, sediment, and soil sampling locarions.
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Table II (cont)
Latitude or Longitude or Map
Stadon N-S Coord E-W Coord Designation*
Mortandad Canyon
Monandad near CMR NO&0 EQ36 39
Mortandad west of GS-1 NO4S EQ9S 40
Mortandad at GS-1 NO40 E10S 41
Mornandad at MCO-§ NO3S E15S 42
Mortandad at MCO-7 NO2S E190 43
Monandad at MCO-9 NO30 E21$ &«
Morandad at MCO-13 NO1S E250 45
Regional Soils
Rio Chama at Chamita 36°08’ 106°07’ —
Embudo 36127 105°5% —
Otowi 35°52/ 10608’ —
Near Santa Cruz 35°59 105°54' —
Cochiti 35°37 106°19 -_
Bemalillo 3517 106°36’ -
Jemez s 106°44’ —
Perimeter Soils
Sportsman’s Club N240 E21S S1
North Mesa Nl134 E168 S2
TA-8 NO060 wO07s S3
TA49 S165 EO8S S4
White Rock (east) NOS! E218 Ss.
Tsankawi NO020 E310 S6
Ousite Soils -
TA-21 NQO9S El40 S7
East of TA-53 NOS1 E218 S8
TA-50 NO3S EQ9S S9
Two Mile Mesa NO2S EO30 S10
East of TA-54 S080 E29% SIl
R-Site Road East S042 E103 S12
Portillo Drive S065 E198 S13.
S-Site S03§ w025 Sl4
Near Test Well DT-9 S150 El140 S1§
Near TA-33 S2458 E22S Sié

1Scil sampling locations in Figs. | and 2, sediment sampling locations in Fig. | and 3

G-6
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Table [I

Locations of Soil and Sediment Sampling Stations

Latitade or Lougitade or Map
Stadon N-S Coord E-W Coord Designation*
Regional Sediments
Chamita 36°08’ 106°07’ -
Embudo 3612 105°58’ -
Otowi 35°52/ 106°08’ -
Sandia S060 E490 -
Pajarito . S185 E410 -
Ancho ) ) $305 E33S -
Frijoles ' S375 E23S -
Cochiti 3537 106°19 -
Bernalillo ‘ sy 106°36’ -
Jemez River kR i 4 106°44’ —
Perimeter Sediments
Guaje at SR4 N13§ E480 12
Bayo at SR-4 N100 E455 13
Sandia at SR-4 NO25 E31$ 14
Mortandad at SR4 S030 . E3%0 15
Cafada dei Buey at SR4 S090 E360 16
Pajarito at SR4 S105 E320 17
Potrillo at SR4 S145 E295 18
Water at SR4 S170 E260 19
Ancho at SR4 §255 E250 20
Frijoles at National Mosument Headquarters S280 E185 21
Effluent Relense Ares Sediments
Acid Puebio Canyon ’ -
Acid Weir N125 EO70 22
Pueblo 1 N130 E08S 23
Puebio 2 N120 El145 24
Hamilton Bend Spring N105 E255 25
Pueblo 3 NO9O E31S 26
Pueblo at SR4 NQ70 E350 27
DP-Los Alamos Canyoa
DPS-1 NS0 E160 28
DPS-4 NO75 E205 29
Los Alamos at Bridge NO9S E020 30
Los Alamos at LAO-1 NO80 E120 31
Los Alamos at GS-1 NO75 E200 32
Los Alamos at LAO-3 NO7§ E215 33
Los Alamos at LAO-4.5 NO06S E270 34
Los Alamos at SR4 : NO6S E35S 3s
Los Alamos at Totavi NO6S E405 36
Los Alamos at LA-2 N125 ES10 37
Los Alamos at Otowi N100 E560 : 38
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Background or Control Levels for Comparison of Radiochemical
Results for Environmental Surveillance Analyses

Units R+2¢
pCl/g 1.18
pCi/g 0.008
pCi/g 0.038
pCi/g 0.68
uo/g 35
counts/min/g X
107%:Ci/me 71
pCi/g 0.52
pCilg 0.002
pCi/g 0.011
pCl/g 1.18
uo/9 48
counts/min/g 8.1

Kt ]
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v, ONSITE SOILS AND SEDIMENTS

Onsite soil samples were collected from 10 stations within the Laboratory
boundaries. Onsite sediment samples were collected from 2! stations within liquid ef-

fluent release areas (Table II, Figs. 2 and 3).

Sediment samples from stations in Acid-Pueblo, DP-Los Alamos. and Mortandad
canvons have radionuclide concentrations above background levels. These canvons
have received or are now receiving treated industrial effluents containing tra:c

amaounts of radicactivity.

Acid-Pueblo Canyon received effluents from about 1944 through 1964, The

major radionuclide released in treated effluents inito Acid-Pueblo Canvon was
239.240p

DP-Los Alamos and Mortandad canyons are now receiving treated industrial
cffluents. Major radionuclides above background levels collected from DP-Los Alamos
Canyvon Are !37Cs, 23%py, 2%9340p, 9%g: total uranium 3H and gross gamma. The
largest concentrations occur in DP Canyon, which received effluent, and below the
junction of DP Canvon into Los Alamos Canyon. Concentrations decreased from the

outtfall downgradient in the canyon.

There were seven sediment stations in Mortandad Canyon. All shg_:vs some ra-
dioactive contamination. Major contaminants in sediments were :38Pu and 3%7%%py.
All contamination in Mortandad Canyon was within the Laboratory boundary as there
has been no surface flow to the boundary since the first release of effluents into the

canvon in 1963,

In the canyons that receive or have received treated radioactive wastes, concen-
trations decrease downgradient in the canyon. Radionuclides are adsorbed or attached
to sediment particles in the canyon stream channels (Purtymun 1971, 1974a). This re-
duces the amount of radionuclides available to be in solution. Radionuclide concen-
trations are generally highest near the points of effluent discharge and decrease

downstream as sediments and radionuclides are dispersed by surface runoff.

G-2
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APPENDIX G

DESCRIPTION AND LOCATION OF SOIL AND SEDIMENT
SURVEILLANCE STATIONS

I BACKGROUND LEVELS OF RADIOACTIVITY IN SOIL AND SEDIMENTS

Routine samples collected and analyzed for radionuclides from Regional Sta-
tions from 1978 through 1985 (Purtymun 1986¢) were used to establish background
levels of 137Cs, 238py, 230.340p, 9°Sr. total U, 3H, and gross gamma radioactivity in
soils and sediments (Table I). Average concentrations plus twice the standard devia-
tion (x + 2s) were used to establish the upper limits of the background concentrations.
The number of analyses used to establish background ranged from 115 (%) 10 40
(137Cs) for soils and 9 (%°Sr) to 30 (137Cs, 338Pu, and 23%2%°PU) for cediments. Samples
were collected from five regional soil stations and four regional sediment stations.

Location of soil and sediment sampling stations are found in Table IL
IL. REGIONAL SOILS AND SEDIMENTS

Regional soil and sediment samples were collected in the same general locations
as the regional water samples (Figs. |, 2 and 3). Additional regional sediment samples
were collected from the Rio Grande and tributary streams entering the Rio Grandc
rom Otowi Bridge to Cochiti Reservoir (Fig. 3). The locations are listed in Table IL
Soil samples were collected for seven stations and analyzed for six types of radioactis-

1ty. Sediments were collected from 15 regional sediment stations and analyzed for 3

tepes of radioactivity.
I PERIMETER SOILS AND SEDIMENTS

Six perimeter soil stations were sampled within 4 km (2.5 mi) of the Labora-
tory. Nine sediment stations near the Laboratory’s boundary and on intermittent
streams that cross Pajarito Plateau were sampled. Perimeter soil and sediment sam-

pling stations are listed in Table [ and Figs. 2 and 3).
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Table III. Maximum Contaminant Level (MCL) in Water Supply
for Inorganic Chemicals and Radiochemicals®

Inorganic Chemical MCL Rediechemical MCL

LRy

Coataminast (mg/?) Contaminant (uCi/mf)
—Primary Standard
Ag 0.08 Cs 200 % 10~
As 0.08 Gross alpha® 15x 107
Ba 1.0 H 20x 107
C4 : 0.010 Dpy 15X% 107
Cr . 0.05 . py 1$x 107
F 2.0 :
Hg 0.002
© NOy 43
P> 0.0
Se 0.01
Secoadary Stasdards
&
Ct 250
Cu 1.0
Fe 0.3
Ma 0.08
SO, 280
2n 5.0
TDS 500
pH 6.5-8.8

3Source: References EPA 1976 and EPA 1979.

bSz:': text for djscussion of application of gross alpha MCL and gross aipha screening
level of 5 x 10°7 uCi/mL.

Based on annual average of the maximum daily air temperature of 14.6 to 17.7°C.

[}
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APPENDIX K

ANALYTICAL CHEMISTRY METHODOLOGY

INTRODUCTION

All analytical chemistry is provided by Group
HSE-S.

A. Radioactive Constituents

Environmental samples are routinely analyzed for
the following radioactive constituents: gross alpha,
gross beta, gross gamma. isotopic plutonium,
amencium, uranium, cesium, tntium, and stron-
tium. The detailed procedures have been published
in this appendix in previous years.c2 Occasionally
other radionuclides from specific sources are de-
termined: 'Be, “Na, “K. *'Cr, “Co, *Zn, "Rb, '“Ru,
'“Cs. '“Ba. '*Eu . 'MEu. and #*Ra. All but #*Ra are
determined by gamma-ray spectrometry on large
Ge(L1) detectors. Depending upon the concentration
and matnx, 2*Ra is measured by emanation® or by
gamma-ray spectrometry of its *'*Bi decay product.“
U'ranium isotopic rauos (***U/?U) are measured by
neutron activation analysis where precisions of +5%
are adequate.”® More precise work requires mass
spectrometry.

B. Stable Constituents

A number of analytical methods are used for vari-
ous stable 1sotopes. The choice of method is based on
many cnitena, including the operational state of the
nstruments, time limitations, expected concentra-
tions in samples, quantity of sample available, sam-
ple mawnx. and Eavironmental Protection Agency
(EPA) regulations.

Instrumental techniques available include neutron
acuvauon, atomic absorpuon, ion chromatography,
color spectrophotometry (manual and automated),
potentiometry, and combustion analysis. Standard
chemical methods are also used for many of the
common water quality tests. Atomic absorption
capabilities include flame, furnace. mercury cold
vapor. and hydnde generation. as well as flame emis-
sion spectophotometry. The methods used and refer-

ences for determination of various chemuical constit-
uents are summanzed in Table C-{.

C. Organic Constituents

Environmental samples are analyzed for organic
compounds pnimarily by following EPA's analvtcal
methods. These methods include 60! (purgeabie
halocarboas), 602 (purgeable aromatics), 604
(phenols), 606 (phthalate esters), 608 (organochionne
pesticides and PCB's), 609 (nitroaromatics), 610
(polynuclear aromatic hydrocarbons), 612
(chlorinated hydrocarbons), 624 (purgeables bv gas
chromatography/mass spectrometry [GC/MS)). and
625 (semivolatiles by GC/MS). For samples in a soiid
matnx, comparable methods found within EPA's
document SW-846 are used. Some EPA methods are
adapted 10 take advantage of available instrumenta-
tion and state-of-the-art techaiques. All methods are
supported by documented recovenes, standard
curves, and Quality assurance samples.

Instrumentation available for organic analyses tn-
clude gas chromatography with flame ionizauon.
electron capture, nitrogen-phosphorous and mass
spectrometer detecuon; high perfopmance liqu:d
chromatography with refractive index and uv-visible
detection; infrared spectrometry; and uv-visible spec-
trometry. Techniques used for sample preparation
are soxhlet extraction, liquid-liquid extraction.
kuderna danish concentration. column separation.
headspace and purge-and-trap. The methods used for
analyses in 1985 along with references are shown in
Table C-2. Tables C-3 through C-8 show compounds
determined by these methods and represeniative
minimum detection limits.

D. Amalytical Chemiscry Quality Evaluation Pro-
gna

1. Introduction. Controi samples are anaiyzed in
conjunction with the normal analyticali chemustry
workiosd. Such samples consist of several general
types: calibration standards, reagent blanks. process
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Techniqoe Stable Coastituents Measured References
Standard Chemical Methods Total Alkalinity, Hardness. (o}
$O;31, 503, TDS, Conducu-
vity, COD
Color Spectrophotometry NOy, POL Si. Pb. Ti. B C6
Neutron Activation
Instrumental Thermal Al Sb. As, Ba. Br, Ca. Ce, Cs. C7,12,13, 14,15
Cl Cr.Co.Dy, Eu. Au. Hf. In. [,
Fe, La. Lu, Mg. Mn, K. Rb. Sm,
Sc, Se, Na. Sr. S, Ta, T, Th,
Ti, W, V, Yb, Zn
Instrumental Epithermal Al, Sb, As, Ba. Br, Cs, Cr. F, Ga, C7,9.16,17. 18, 19, 20, 2!

Thermal Neutron Capture
Gamma Ray

Radiochemical

Delayed Neutron Assay

Atomic Absorption

fon Chromatography
Potenuometnc

Combustion
Corrosivity
Ignitability

Automated Colonmetry

Au, In, 1, La, Mg, Mn. Mo, Ni. K,
Sm, Se, Si, Na, Sr, Th, Ti, W, U, Zn,
Zr

Al B.Ca, Cd.C.Gd. H. Fe,
Mg N, P. K. Si, Na. S, Ti

Sb. As, Cu. Au. Ir. Hg, Mo. Os,
Pd, PLRu,Se. Ag. Te. Th. W U,

La. Ce, Pr, Nd. Sm. Eu, Gd, Tb, Dy.

Ho, Er, YD, Lu, 23/380y, 3¥py,
wpy

1]

Sb. As, Ba, Be. Bi. Cd. Ca. Cr,

Co, Cu, Ga, In. Fe. Pb, Li, Mg,
Mn, Hg, Mo. Ni, K, Se, Si. Ag, Na,
Sr, Te, TL, Sn, Ti, V, Zn, Al

F. ™. Br, NO3, NO3
$0:?, POT?

F~, NHZ pH. Br~, C1; (1oal)
Cl; (free) ’

C, N, H, S, Towal Organic Carbon

CN=, NHIPO??, NO3,
NOj3, CI", COD. TKN

C7,22.23,24. 25, 26.27,28. 29

Cs.6, 7. 30, 31, 32, 33. 34, 35. 36
37, 38, 51

C7,8,10, 11, 39. &0~

C6. 41,43, 44 48, 46; 47,
48,5253, 34

C49
C50. C35

C29,C62. C63
Cs6,CS57
C56,CS8

C$9, C60.C62.C6

-
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Table C-2. Semmary of Methods Used for
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Analyses of Organic Constitaents Page 115 of 14|
Analyte Matrix Method Technique® References

Volatiles) water 601 PT/GC/EC Cé4
PT/GC/F1 Cé6S

602 PT/GC/F1 C64.C65
soil 8010 PT/GC/F1 Cé4
PT/GC/F1 C6S
8020 PT/GC/F1 Cs6
air - PT/GC/MS C6S
EP Toxicity soil 1310.8080, GC/EC Cé6

8150

PCB's water 606 GC/EC Cé4
soil 8080 GC/EC C66
ol [H 320 GC/EC C6S

*GC - Gas Chromatography
PT - Purge-and-Trap
EC - Electron Capture
F1 - Flame [onization
MS - Mass Spectrometry

blanks. matnix blanks. duplicates, and standard refer-
ence matenials. Analysis of control samples fill two
needs in the analytical work. First, they provide
Quality control over analytical procedures so that
probiems that might occur can be identified and
corrected. Secondly, data obtained from analysis of
control sampies permit evaluation of the capabilities
of a parucular analyucal technique for determination
of a given element or constituent under a certain set
of circumstances. The former function is analytical
quality control; the latter is quality assurance.

No attempt is made to conceal the identity of
control samples from the analyst. They are submitted
to the laboratory at regular intervais and analyzed in
association with other sampies; that is, they are not
handled as a unique set of samples. We feel it would
be difficult for analysts to give the samples special
attention, even if they are so inclined. We endeavor
10 run at least 0% of stable constituent analyses and
selected radioactive constituent analyses as quality
assurance sampies using the materials descnibed
above. A deuiled descniption of our Quality As-
surance program and a complete listing of our annual
resuits have been published c#<"

2. Radioactive Constituents. Quality control and
quality assurance samples for radioactive constu-
uents are obtained from outside agencies as wetl as
prepared internaily. The Quality Assurince Division
of the Environmental Monitoring Systems Labora-
tory (EPA—Las Vegas) provides water. foodstuff.
and air filter standards for analysis of gross aipha.
gross beta, ’H, “K, “Co, “Zn. ®Sr, '*Ru, '*Cs, '7’Cs,
25Ra. and %Py as part of an ongoing laboratory
intercomparison program. They also distnbute refer-
ence soil sampies that have been charactenzed for
asyy, WY, 3TH, 2OTh, 3Th, ¥*Ra, **Ra. and ''Pb.
The National Bureau of Standards (NBS) provides
two soil and sediment Standard Refersnce Matenals
(SRM) for environmental radioactivity. These SRMs
are certified for “Co, Sr, ¥'Cs, 3*Ra. ?¥Th, *Pu.
Miop, #lam and several other nuclides. The
DOE's Eavironmenwal Measurements Laboratory
also provides quality assurance sampies.

Soil, rock, and ore sampies obuained from the
Canadian Geological Survey (CGS) are used for
quality assurance of uranium and thonum de-
terminations in silicate matrices. Our own “n-
house” standards are prepared by adding known

K-3



Table C-3. Voladles Determined by EPA Method 601

Representative
Compoand Detection Limits. ug/#*
Chioromethane -
Bromomethane -
Dichlorodifluoromethane -
Vinyl chionde -
Chloroethane —_
Methylene chioride L)
Trchloroflucromethane -
1,1-Dichloroethene —
trans- 1.2-Dichioroethene L)
Chloroform 10
1, 2-Dichioroethane ]
1.1.1-Trichloroethene 15
Carbon tetrachlonde 20
Bromodichioromethane 10
1,2-Dichloropropane 5
trans- 1,3, -Dichloropropane -
Trichloroethene 5
Dibromochloromethane 10
1.1,2-Tnchloroethane 15
Cis- 1,3dichloropropene -
2-Chloroethylvinyl ether -_
Bromoform 10
1,1,2.2-Tetrachloroethene 20
Tetrachloroethene 20
Chlorobenzene 12
1.3-Dichiorobenzene L)
1.2-Dichiorobenzene L)
1.&Drchlorobenzene 5

*Column 60 m X 0.25 mm SPB-$ fused silica capillary,
using purge and trap method. Detection limit is calculated
from intercept of exiernal calibration curve using a Flame
lonizauon Detector.

quantities ofliquid NBS radioactivity SRMs to blank
matnc mateitais. .

3. Stable Constituents. Quality assurance for the
stable constituent analysis program is maintained by
analysis of cenified or wellcharacterized environ-
mental matenals. The NBS has a large set of silicate,
water, and biological SRMs. The EPA distnibutes
mineral analysis and trace analysis water standards.
Rock and soil reference mateniais have been obtained
from the CGS and the United States Geological
Survey (USGS). Deuils of this program have aiso
been pubiished. <’
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Table C-4. Volatiles Determined by EPA Method 602

Represenuative
Compound Detection Limits. .g/¢*
Benzene
Toluene
Ethyl benzene
Chlorobenzene

1. 4-Drchiorobenzene
1,3-Dichiorobenzene
1,2-Dichlorobenzene

AV IRV IRV N S RV V.3
3

*Column: 60 m X 0.25 mm fused silica capillary. using
purge-and-trap method. Detecuon limut s calculated
from intercept of external calibration curve using a
Flame lonization Deector.

Zrmra

R

The analytical quality control program for a spec:-
fic baich of samples is the combination of many__
factors. These include the “fit of the calibrauion.”
instrument drift, calibration of the instrument and-ort
reagents, recovery for SRMs, and precision of results.
In addition, there is a program for evaluation of the’
quality of results for an individual water sampie.“*
These individual water sampie quality ratios are the
sum of the milliequivalent (meq) cations to the sum.
of meq anions, the meq hardness to the sum of meq.
Ca*? and Mg, the observed towl dissolved solids-
(TDS) to the sum of solids. the observed conducuvity.
to the sum of contributing conductiviues. as well as
the two ratios obtained by multiplying (0.01) X (con-,
ductivity) and dividing by the meg cauons. and the
meq anions.

4. Indicators of Accuracy and Precision. Accuracy
is the degree of difference between average test results.
and true results, when the latter are known or as-
sumed. Precision is the degree of mutual agreement
among replicate measurements (frequently assessed
by calculating the standard deviauon of a set of dawz
points). Accuracy and precision are evaluated from
results of analysis of reference matenals. These re-
sults are normalized to the known quantity in the

_ reference matenal 10 permit companson among ref:

erence matenals of similar matnx conwining dif=
ferent concentrations of the analyte:

Reported Quantity
Known Quanuty

L



Table C-S. Volatiles Determined by SW-846 Method 3010

Represestative
Compoand Detecrion Limits (ug/kg)
Bis (2<hloroethoxy)methane -
Bist 2<hlonsopropy ether -
Bromobenzene 2292
Bromodichioromethane 1042
Bromoform 1042
Carbon tetrachlonde 2083
Chioracewaidehyde —_
Chiorobenzene 1250
Chloroethane -—
Chloroform 1042
1-Chlorohexane -
2-Chloroethyl vinyl ether -
Chloromethane -—
Chlorotoluene -—
Dibromochioromethane 1042
Dibromomethane -—
1.2-Dichlorobenzene 521
1.3-Dichlorobenzene 521
1. &-Dichlorobenzene $21
Dichiorodifluoromethane -
1.1-Dichloroethane 1042
1.2-Dichioroethane 833
l,1.Dichloroethylene -—
trans- |,2.Dichloroethylene 521
Dichloromethane 521
1.2-Dichloropropane 521
trans- |.3-Dichloropropylene -
1.1,2.2-Tetrachloroethane 2083
1.1.1.2-Tetrachloroethane -—
Tetrachloroethylene 2083
1.1,1-Tnchloroethane 1563
1.1,2-Tnchloroethane 1527
Trichloroethyiene 521
Trchlorofluoromethane -
Tnchioropropane -
Vinyl chionde -

*Column: 60 m x 0.32 mm SPB-$ fused silica capillary, using
methanolic partition with purge-and-trap. Detection limit is
caiculated from intercept of external calibration curve using
a Flame l[onization Detector.

A mean value (R) for all normalized analyses of a
$ven type is calculated as follows for a given matrix
type (N is total number of analytical determinations):
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Table C6. Volatiles Determined by SW-846 Method of

8020
Representative
Compound Detection Limits ( (ug/kg)
Benzene 521
Chlorobenzene 1250
1.4&-Dichlorobenzene 521
1,3-Dichiorobenzene 521
1.2-Dichlorobenzene 521
Toluene 521
Ethyl Benzene 833
Xylenes -_

*Column: 60 m X 0.32 mm SPB-S fused silica capillary,
using methanolic partition with purge-and-trap. Detection
limit is caiculated from intercept of external calibration
curve using s Flame lonizauon Detector.

el

R=

Z|h

The standard deviation (s) of R is calculated assum-
ing a8 normal distribution of the populauon of
analytical determinations (N):

\ [ Z(R=r)
’ - T
(N=1)

These calculated values are predented in Table
C-9. The mean value of R is a measure of the
accuracy of a procedure. Values of R greater than
unity indicate a positive bias and values less than
unity a negative bias in the analysis.

The standard deviation is a measure of precision.
Precision is a funcuon of the concentrauon of
analyte; that is, as the absolute concentration ap-
proaches the limit of detection, precision de-
teriorates. For instance, the precision for some 'H
determinations is quite large because many standards
approached the limits of detection of a measurement.
We are attempting to address this issue by calculating
a new quality assurance parameter:

| Re= R | < V(S0 + (S
where X, and X, are the experimentally determined

and certified/consensus mean elemental concentra-
tions, respectively. The Sy and S, parameters are the
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standard deviations associated with Xy and X, re-  element in a given matrix. Details on this approach -

spectively. An analysis wil] be considered under con- are presented elsewhere.“"? )

trol when this condition is satisfied for a cerain Data on analytical detection limits are in Table
C-10.

Table C-7. Volatiles Determined in Air

Representative Representarive -

Compound Detection Limits (ug)* Compound Detection Limuts (ug”
Bis(2<chloroethoxy)methane - 1.1-Dichloroethane - .
Bis(2<chioroisopropyl)ether -_ 1,2-Dichloroethane - :
Benzene - 1.1-Dichloroethylene - i
Bromobenzene - trans-1,2-Dichloroethylene -
Bromodichloromethane - Dichloromethane - £
Bromoform - 1,2-Dichloropropane - :
Carbon tetrachloride 1.0 trans-1,3-Dichloropropylene -
Chloracetaidehyde -_ Ethylbenzene -
Chiorobenzene -— 1,1,2,2-Tetrachloroethane -
Chioroethane - 1.1,1,2-Tetrachloroethane -
Chioroform 1.0 Tetrachloroethyiene 1.0
1-Chlorohexane -— Toluene 08
2-Chloroethyl vinyl ether - 1,1,1-Trichloroethane 30
Chloromethane - 1,1,2-Trichioroethane - -
Chiorotoiuene - - Trichioroethyiene 1.0 -
Dibromochioromethane -— Trichlorofluoromethane 3.0 -
Dibromomethane -— Trichloropropane -
1.2-Dichlorobenzene -— Vinyi chioride -
1.2-Dichiorobenzene - Xylenes 11
1. 4.Dichiorobenzene -—
Dichiorodifluoromethane 30

60 m x 0.23 mm SPB-$ fused silica capillary. Collection
on charcoal wbe. desorption with carbon disulfide. Detect-
lon Limit is calcuisted from intercept of external calibration
curves using mass spectrometer detection.
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Table C-8. EP Toxicity Organic Contaminants

Contaminant

Endnn (1.2.3,4,10.10-Hexachloro-1
7-epoxy-1.4,4a.5.6,7.8 8a-octahydro-1
4-endo, endo-$, 8-dimethanoaphthalene)

Hexachlorocyciohexane. gamma isomer)

Methoxychlor (1.1.1-Tnchloro-2.2-bis
(p~methoxphenyl)ethane)

Toxaphene (C,oH ¢Cly, Technical
chionnated camphene, 67-69%
chlonne)

2.4-D (2,4-Dichlorophenoxyacetic acid)

2.4.5-TP (Silvex) (2.4.5
Tnchlorophenoxypropionic acid)

Maximam
Coacentration Representative
(mg/®) Detection Limits (mg/?y*
0.02 0.006
0.4 0.0002
10.0 0.004
0.5 0.020
10.0 _ 0.016
1.0 . 0.005

Column: 30 m X 0.32 mm SPB-§ fused silica capillary. Detection limit is calculated from GC
response being equal to four times the GC background noise using an elecron capture detector.



Aroclor 1260
Aroclor 1254
Arocior 1262
Aroclor 1242
Gasoline

A
Al

Alpha
leAm

Cond
Cr
9Cr
Cs
1MCy
IJ7C’
Cu

Fe
Gamma

Hard

Hg
ml
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Tabdle C-9. 1985 Sgmmary of CV Ratio for Stable Elements and

Selected Radiochemical Analyses by Matrix

Silicate Water Bilological Air Filter Bulk Materiais
LX) 087%=0.08(7
0.98 (2)
0.95=0.04(3)
0.94£0.16(5)

0.71 £0.07(3)

1.1920.30(7)

0.99=0.12(30)
1.01=0.10(3)

0.98 =0.10(9)

1.02=0.13(29)

0.99+0.07 (23)

1.01 £0.09 (67)

0.95 = 0.06 (26)

1.27£0.13(3)

1.12=0.12(3)
0.71=0.13(4)

0.97=0.10(17)

1.00£0.07(27)

1.04 £ 0.20(39)
1.22£0.21 (9)
1.11 =0.30(38)
1.17=0.03(3)
1.01 £0.08 (42)
1.12x20.27(8)
1.01 20.03(10)

1.04 £ 0.20 (36)

0.99 £0.04(13)
1.01 £0.11 (64)
0.96 = 0.14 (66)
0.97£0.03(7
0.97£0.30(7)
1.00 £0.04 (12)
0.98=0.15(28)
1.69 = 0.40 (6)

1.10=0.20(18)
1.01£0.15(67)
0.98 = 0.06 (41)
1.08 £0.22 (104)
1.02 £ 0.08 (43)
1.10 £0.07 (42)
0.94=0.20(171)
0.98 £ 0.06 (7)
0.98=0.15(58)

1.01 £0.02(9)

1.0} 200511
1.00 £0.10(35)
1.0220.01 (4)
1.00=£0.04 (18)
1.06 £0.12(13)
1.02£0.08 (83)
1.00£0.13(6)
0.99 = 0.07 (74)
1.00 = 0.01 (5)
0.93=0.02(7)
0.910.07(16)
0.94=0.03(11)
1.72=0.90 (6)

0.99=0.14(17)
0.96 £ 0.09(8)

1.09 £ 0.07(8)

1.26 £0.41 (13)
1.03 £ 0.08 (4)

1.07(1)

0.94=0.10(7)

1.01=20.12(13)
1.24 £0.26 (8)

0.99 £0.07(8)
0.71 £0.35(6)

0.90 =0.05 (8)

1.03(2)
1.02=0.07(8)

0.93=0.01(3)
0.96 = 0.04 (7)

K-8

091 =0.15(19
1.02=0.10(8)

0.88 (2)
0.85x0.15(19)

0.86(2)

0.84(2)

0.88 =0.08(12)
0.93=0.10(14)

Pt )
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Tot Alk
8]
IJ’U/Z”U
Zn
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Table C-9 (conr) Page 121 of 14}
Silicate Water Bbvloﬂtal Air Filter Bulk Materials
0.99=0.06(174)
1.01 £0.0327) 0.93=0.10(23) 1.04 £0.07 (8)
0.97+0.09(41)
1.11 £0.08 (8)
0.96 =0.08(67)
0.98 £0.04(9)
1.17£1.36 (9) 0.86 £0.08(19) 1.05+£0.24(195)

0.97 £ 0.07 (40)

0.99 £0.05(172)
0.98(2)

1.01 =0.09(18)

1.02£0.18(8)
1.00=0.02(12)
0.94 = 0.06 (30) 1.02£0.11 (40)
1.04 £0.10 (41)
1.22%0.25(6)

0.9520.03 20)

Table C-10. Detection Limits (or Analyses of Typical Eaviconmencal Semples

Uranium
{Delayed neutron)

Appreximate Sampie Count
Volume or Weight Time

im? S0 mn
20x10°m! 8$X10°we
20x10°m? 8 10° we
20x10°m? §X 10°me
6.5x 100 m? 100 min
6.5x 100 m? 100 mia
20x10°m’ 60 soc
0.008 ¢ $0 mis
0.5¢2 $3 10° e
0.5¢ §% 10° e
08t §X 10° e
0512 8 10° smc
09¢ 100 mia
091t 100 m:a
0028 ¢ 50 e
1 kg ~ S0 min
100 ¢ $x 10° e
10g § % 10° e
108 8% 10°sec
10g $x 10* wc
s 100 min
2s 100 mua
s 0w

K-9

Detection
Limi
Concentraton

1 %107 uCumt
2x 107" uCu mt
IX 107 uCime
2107 yCime
4x 107 uCi/mt
4x 107" uCimt
| pym?

7% 107" uCymt
4% 107 uCi/mt
9x 10" uCiimt
I x lO"; uCumt
2x 107 uCu e
31X 10~ uCi/mt
IX 10™* uCime
tw/t

0.003 pCi/g
10~ pCu/g
0.003 pCi/g
0.002 pCi/g
0.0t pCug
1.4pCu/g
1.3pCi/g
0.0} uys
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APPENDIX L

EXAMPLES OF DOCUMENTATION

Examples of documentation of samples collected from analyses to completion
are presented in the following pages of Appendix J. These examples (stations in
onsite effluent release areas; Acid-Pueblo and DP-Los Alamos Canyon) were prepared

for the routine surveillance report 1985 (LA-10721-ENV).
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4532

Los Alamos National Laboratory
AEOUESTOR . Ad SAMPLE MUMBERS : :
PROJECT NUMBER m& —
SAMPLE OWNEN 1D wp §5. 02148 —» £2 ‘
Dare = B- 8¢ !
TOTAL Ne. of SAMPLES ! |
MATERIAL W"L w :
USRS U .. NN VS [ G T = f— |
7 | ¢ 373 |
Csi3? & r ;
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H-3l 25 | Lre |
Pu 238 g% “
pu Zib ' H W——
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f R o gn s 7 5 ke
1 CIﬂ “mc /
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Cther empie preperstion required? (/f so, gaeeity)

Other informanian:

Form No. 991 (881)
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e STASISINI LS H - ANALYTICAL CHEMISTRY REQUEST 4531

Los Alamos National Laboratory 9

REQUESTOR MM SAMPLE NUMBERS: g
PROJECT NUMBER “: ;’z E
SAMPLE OWNER 10 P 8502198 > $2 |
CATE H-" ‘r :
TOTAL Ne. of SAMPLES N 1
MATERIAL TYPE ! J{
5“";}54&;— Dk !
G | pp A0R ;

NQ ! le |

K| «
cos3iiTe |
Hceq v |
Hao—J! ‘

P re 0
5'04 i ] y ~
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N | u ﬁ .
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PH | ISE 4 $EQ C hawt 1ol
Cond | L v r ‘7“"T 3 heet
= ; CI“""‘“/

| e hea '/
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BMMpie dimnivuon required! (oheet one/

O va

One

WMpe Oreperstion required? (if se. ssesity)
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Appendix L (cont)

Pagse 1
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Table 13. Maximam Chemical Coacentrations in Serface and Greund Waters

Standard*

Offsite Statiens
Regional Stations
Penimeter Stations

Adjacent
White Rock Canyon

Summary: Offsite Stations

Maximum Concentration

Maximum Conceatrauon as
Per Cent of Standard

Ousite Stations
Noueffluent Areas
Ground Water
Surface Water
Pajanto Canyon

Effluent Release Aress
Acid-Puebio Canyon
DP-Los Alamos Canyon
Sandia Canyon
Moruandad Canyon

Summary: Ousite Stations

Maximum Cooceatration

Maximum Councentration as
Per Cent of Standard

‘EPA (1976, 19798).
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APPENDIX M
WATER, SOIL, AND SEDIMENT SURVEILLANCE (1983)

Liquid effluents containing lcw levels of radioactivity were routinely released
from two waste treatment plants and one sanitary sewage lagoon system. Concecntra-
tions at all three discharge points were well below the DOE's Concentration Guidces
for Controlled Areas. The only noticeable trends were lower radionuclide concentra-
rions in LAMPF (TA-53) effluent and an increase in tritium discharge from TA-30.
This decrease was due to redesign of LAMPF and altered operations. The scurcs ot

the increased tritium discharge is unknown.

Surface and groundwaters are monitored to detect potential dispersion of ra-
dionuclides from Laboratory operations. Only the surface and shallow ground waters

in onsite liquid effluent release areas contain radioactivity in concentrations that are

above natural terrestrial and worldwide fallout levels. These concentrations are in-

significant fractions of DOE's Concentration Guides. These onsite waters are not a
source of industrial, agricultural, or municipal water supplies. The radiochemical
quality of water from regional, perimeter, water supply, and onsite areas (where no
effluents are or have been released) show no significant effects from Laborﬁtor_v re-

leases.

-,

The potable water supply met all applicable EPA radiochemical and chemica!
standards. The integrity of geological formations protecting the deep ground water
aquifer was confirmed by lack of any measurements indicative of radioactive or
chemical contamination in municipal water supply sources due to Laboratory opera-

tions.

Measurements of radioactivity in samples of soils and sediments provide data
on less direct pathways of exposure. Measurements of radioactivity in soils and sedi-
ments are also useful for monitoring and understanding hydrological transport of ra-
dioactivity that occurs in intermittent stream channels in and adjacent to low-level

radioactive waste management areas. Pueblo, Los alamos, and Mortandad Canyons all

ot s,
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have concentrations of radioactivity on sediments at levels higher than thosc at-

tributable to natural terrestrial sources or worldwide fallout. The low levels of ce-
sium. plutonium, and strontium in Mortandad Canyon are from treated liquid efflu-
ents from a waste treatment plant. No radioactivity on sediments or in water has
been measured in sampling locations beyond the Laboratory boundary in Mortandad
Canvon. However, small amounts of radioactivity on sediments in Pueblo Canvon
(from pre-1964 effluents) and upper Los Alamos Canyon (from 1952 to current treated
effluents) have probably been transported during runoff events to the Rio Grande.
Theoretical estimates, confirmed by measurements, show the incremental effect on Rio
grande sediments from this transported radioactivity is insignificant when compared
with concentrations of radioactivity in soils and sediments attributable to worldwide

fallout and natural sources.

Examples of documentation of samples collected from analyses to completion
are presented in the following pages of Appendix J. These examples (stations in on-
site effluent release areas; Acid-Pueblo and DP-Los Alamos Canyon) were prepared
for the routine surveillance report 1985 (LA-10721-ENV).

REFERENCES

"Environmental Surveillance at Los Alamos During 1985," Los Alamos-National Labo-
ratory report LA-10721-ENYV (1986)..
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Tabie 3. Comparises of 1964 and 1985 Radicactive Relesses frem the Laboratory

Airborne Stack Emissioas
LActivity Released | Rado
- 1988
Radioactive Constituent Units 1984 1988 1984
H Ci 14 869 8638 0.6
1p uCi 33 53 1.6
“ar Ci 338 390 1.2
Ry rCi 7 146 2.0
9] rCi 1 205 728 0.6
138.29.20py; uCi 140 213 1.5
Gaseous Mixed Activation Products Ci 734 111 126079 0.2
Mixed Fission Products uCi 1617 1230 0.8
Particulate/ Vapor Activation Products Ci 2 500 0.2 0.0
Total Ci 751 815 135107 0.2
Liquid Effluents
Activity Relesased (mCl Rade
1988
Radioisotopes 1984 %8s 1984
H 46 942 76 850 1.6
.95, 269 10.3 0.0
01Cy 19.7 <0.1 0.0
Dey 7.4 0.6 0.1
vAI 14.4 9.7 0.6
Wam 9.0 s.S 0.6
Other 8299 271 00
Total $5 561 77 142 1.4

I
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APPENDIX N
SUMMARY OF WATER SUPPLY FOR 1985

Well field operations during 1985 were satisfactory with municipal and indus-
trial supply consisting of 1587 x 109 gal from wells in three well fields and 53~ « 120
gal from the gallery in Water Canyon. About 2.8 x lO6 gal of water from Guajc
Rescrvoir and 0.9 x lO6 gal from Los Alamos Reservoir were used for irrigation; thus
the total water use in 1985 was about 1628 x lO6 gal. Primary and secondary chemi-
cal quality of water in the distribution system is in compliance with federal regula-

tions.

Pumpage has not been excessive. Projected water demand can be handled
through increased operation of the wells in the three well fields. Water-level flustua-
tions (recovery and declines) are as anticipated with current pumpage. The declines
have not been excessive. Water levels have risen (PM-2) where pumpage has decreas=2.
Pumping rate and specific capacities have remained fairly constant for the past rew
vears, showing very little deterioration of wells or pumping equipment. Based on a3
data, no recommendations are necessary for specific well rehabilitation. Recommen-
dations are that future opcrations'bc carried out as in the past vear. Hydrgibgi: daa
collected as in 1985 should continue with an annual evaluation prepared at the beg:n-

ning ot 1987,
REFERENCE

“Water Supply at Los Alamos During 1985, Los Alamos National Laboratory report tin

preparatiany.



