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gf SAMPLE POIrlT DESIGttAT:CN r.EY

The maps (Figures 1 and 2) included after :ne tex; of tnis document
show the tentative locations of sample points and general study a cas.
A unifonn system of sample point designaticns hat Scan used in the data
collection progrcas to provide for continuicy 'cc: ween -he disciplines.
The syste. of sample point dasignation is described oelow, and should
be referrtd to when reviewing the programs both in the narrative and
Tables 1 through 6. The following codes have taen used:

Non-Radioic;ical Samole Codes

SWD* - QC = Surface Water Drainage - Flow and Cne-i;try
SWD' - SM = Surf ace Water Drainage - Bed Material
GWT - QC = Ground Water Tailings, Flow and Chemistry
GWM - QC = Ground Water Mine, Fiaw anc Chem 13;ry
G',!S - C = Surf ace Water Impouncran:s Obemistry

g' AUl - AQ = Aurora Air Quality'

4 AU1 - MET = Aurora Metecrology
SSC - = Surf ace Soil Chemistry
S3SC - = Subsurface Soil Chemistry
SWD* - AB = Surface Water Drainage - A;uatic Biolc;y

Radiological Samole Codes,

SWD* - QR = Surf ace Water Flow and Radiology
SWD* - B>R = Surf ace Water Bed Material Radiolcqy
GWT- QR = Ground Water Tailings, F1:w and Radioicgy
GWS - R = Surf ace Water Impcunements Radiology
APR - = Air Particulates Radiclogy

1 RN - = Radon
RDF - = Radon F L x
GDR - = Gamma Dose Rate
SSR - = Surface Soil Radiolc2y
SBSR - = Subsurface Soil Racioic;y
SWD* -ABR = Aquatic Biology Radicicqy
OR - VSL = Oregon Vegetation A:ove Ground (Stems and Leaves)
OR - VR = Oregon Vegetation 2elow Ground (Roots)
ALF - = Alf alf a
CTL - = Cattle

T.40* - Iee nuccerec 3urf ace ,later :cainages n accanpany ,9 'i s:

:
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|[ Surface Water Drainages

Sample
Dasignation

( SWD * -) Location

1. BM1 Bretz nine drainage above Aurora Mine, OR

2. BM2 Bretz mine drainage below Aurcra Mine, CR
'

3. CC3 Cottonwood Creek above confluerce to Indian Creek, OR

4. IC4 Indian Creek above Cottonwcod Creek, OR

5. ICS Indian Creek at mouth, below Cottenwood Creek, CR ;

!

6. MC6 Mcdermitt Creek above Indian Creek, OR )

7. MC7 Mcdermitt Creek (at USGS station), NV

8. AC8 "A" drainage below tailings area, OR

9. PC9 "P" drainage below plant site, OR

10. QR16 Quinn River near Hoppin Ranch, f!V

Nk 11. GC19 Oregon Canyon Creek above McDec-itt Creek diversion, OR

1

|
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{ SECTION I

INTRODUCTION

1.1 General

This documant p ovides a summary of Placer Amex Inc. 's plans for
implementing an integrated envi ronmental baselir.e data ecliection

program for the Aurora Joint Venture in Malheur Ccunty, Cregon. The

Aurcra Joint Venture will incorporate an acid leach uranium milling
operation for the prcduction of yellcwcake. prelimi nary planning

indicates that . mill precessing rate of approximately 3,000 TPD will
be utilized. The uranium are is low grade (containing approximately

0.05% U 0g) and will be mined by open-pit methods f aca uranium min-3

eralization that occurs at or near the volcanic-lakebed centact of the
Mcdermitt Caldera. Field data collection for the er.vironmental base-i

line activities were initiated in the second quartar of 1979 and will
continue u nec;ssary to acquire a minimum of ore year of baselice
i nf ornati on.

1.2 Purpose

i

This program-planning dccument has been prepared by Placer Amex Inc.,
and their consultant, VTN Consolidated, Inc., fcr the purpose of
informi ng and advising all Federal, State and iccal acercies with !

jurisdiction by law or special expertise cf the nature and scope of the
baseline data activities proposed to be undertaken in the Aurora
project area, and to solicit their ccmments, suggestions and coopera-
tion on the prcposed environmental data collection pr gram. The

program designs, as proposed herein, are subject to mcdification and
revisiens, where appropriate, as additional data beccces available from
initial investigations.

( 90003!03
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( This planning document is specifically d rected toward environmental
baseline data collection activities related to mill and : ailing im-
poundment licensing requirements. As suen it does not include those
other geological and engineering investigaticrs which must, of neces-
sity, be conducted to fully cefir.e the mirecal resources of the area
and determine the technical and econcmic fessibility of developing

'

those resources.

1.3 Procram Objectives

The primary objective of the program dascribed herein is to develop a
ccoprehensive synoptic and representative pic gre of envi ronmental
cor.ditiens that exist at the Aurcra project area criar to any develop- |

ment. This baseline data collection program is cesigned to cbthin a
body of information representative of the site at the cime of study, ;

and will be concucted by techniques reprcducible in precision and |

accuracy in future studies. The data collection anc environmental'
,

monitoring activities will be conducted throash at least an initial one
year period. ;

1

IThe program to be conducted includes:

(i) Preliminary Environmental Investigations

(ii) Environmental Baseline Data Collectio- Program, comprised of

the following elements:

o Surf ace Water Hydrology and Quali:y

o Ground Water Hydrology and Quality

o Meteorology and Air Quality

o Land: Geology and Soils
Land Use and Demographic Surveys 90003J04
Ecology

o P.aoiolcgical Surveys
'

o Cultural and Paleontological Rescurces

2
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( The program will provide a baselir:e for:

|

(i) documentation of the existing environmental conditions.
!

(ii) a continuing verification of ccmpliance with prcvisicrs of
permits and applicable enviror. rental pr:tecticn and pcilucion
control requ'irements;

(iii) detection of any project-rel ated detrir. ental effects and

{ conditions requiring correction.
|

The proposed Envi ronmental Baseline Data Collection Program may be

| supplemented or modified in instances nhere analyses of data incicate
such changes would be desirable.

1.4 Permits end Agprovall

e
I All necessary permits and approvals will be obtained to condt.ct the

proposed environmental program. These include any necessary special

use permits as weil as approvals for disposal cf any solid wastes or
debris; monitoring site preparation; restoration of disturbed areas;
biological collacting, and archaeolegical and paleentcic5ical survey
activities. All necessary applications will ce made ar.d appropriate
approvals will be obtained frem Federal, State and local agencies as
applicable to the proposed baseline data collecticn activities.

90003505
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( SECTION 11

PROJECT t.CCATICN AND DESCRIPTIO.i
*

2.1 Project location
.

'

The Aurora Joint Venture area is located in the extreme southern
portion of Malheur County, Oregon, apprcximately 10 miles west of
the town of Mcdermitt, Nevada. Specifically, the project area includes
all or portions of sections 3, 4, 9, 10, 15, 15, 21 and 22 of T. 41 S.,

' R . 41 E . The location 'of the site in relatien to the surrounding area
'

is indicated in Figure 1.

2.2 Project Area

The general beundaries of the project erea of interest, with relation
d to the proposed environmental baseline program, include pcrtions of the

Cottomood, Indian and 11cDermitt Creeks, as 'vell as the Quinn River ,

crainage. The proposed environmental program will focus primarily on
the above-named areas, as well as the nearby tcwn of McDennitt. The

initial study area boundaries may possibly be ex;anded er c:ntracted as
the study effort proceeds and additional information becomes available.
A detailed topographic map showing sita specific ?,cnitoring locations
is included as Figure.2.

.

|

'
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SECTION III

PREOPERATIONAL ENVIRONMENTAL PRCCRAMS

In developing the Aurora Joint Venture site specific envi ror. mental
programs, toe U.S. ??uclear Regulatcry C0=ission's Regulatory Guide

3.8, Prepar? tion of Environmental Recorts fer Uranium Mills, was
followed as a framework for the presentation. The U.S. Nuclear Regula-

tory Commission Draft Generic Environmental Imcact Statement (NUREG-

0511) and other appropriate f RC and EPA regulatory guides were con-
sulted in develeping all disciplinary programs contained herein.

3.1 Surface Water

The cata from the hydrologic program will ce utilized in estimating the
general flow contributions of streams in the region. Tha data obtained

1

'k will be sufficient to characterize the seas:r.a1 quality and distribu-
tion of flows in the streams that might be affected by any prcpcsed
development at the site. In addition, the dats will define and

quantify the existing surf ace water rescur:es in the project area prior
to any development and will provide data pertinent to the stream
carrying capacities and the design of waste retention structur

*
:

might ultimately be reaut red.

3.1.1 Surface Water Hydrolecy

The surf ace water preoperational program will cons-ist of both hydro-
logic and water quality programs.>

The surface hydrology program proposes that stream flow data be ac-
quired on principal streams (both perennial and ephemeral) which
drain areas that coul d be affected by devele: ment of the project.

I 90003:07

5



.

- - . - . -- ..

.

.

The existing USGS streamflow gaging station on McDernitt Creek will
provide hydrologic data on the Mcdermitt Creek drainage. A simul-

taneous hydrologic gaging program will be conducted above the U5GS
station, as well as at the Indian and Cottor.wocd Creeks which are
parennial in nature. The data that will be acquired at the stations
shown in rigures 1 :nd 2 will augment the existing data base.

9

All data collected will be used to 1) describe the surf ace hydrolog.y
regime in the project area and provide data useful for ft.uilities
design, 2) interface the surface water program with the proposed
aquatic biological program and 3) provide a means of correlating
drainage characteristics throughout the project study area.

3.1.2 Surface Water Cuality

The exi sting non-radiological and radiological water chemistry (scl-
uole), bed material radiol ogical and chemical cceposition, and sus-

,

h pended sediment loads of the local perennial and ephemeral streams will

be defined. Consideration will be given to existing fisheries and
agricultural use of waters whien might be affected by the proposed
activities, as required by the U.S. NRC's Regulatory Guida 3.8.

The objectives o# the surface water quality pregram will De to charac-
terize both the non-radiological and radiological (see Tables 1 and 2)

,

chemistries of streams, and to define the seasonal variations in
i

response to changing flow conditions during a one-year peri od. The

non-radioicgical constituents to be determined inciuce the common list
of major parameter oroups which include trace metals important to the
aquatic habitat (see Table 3). Bed material samples will be collected

and analyaed for lightly adsorbed constituents (see Table 4).

Water quality samples will be collected and analy:ed conthly for radio-
logical parameters. Samples will be collected and analy:ed quarterly
for ncn-raciological constituents. All samples wii; ce preserved ana

90003508,
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{' transported to appropriate laboratories as rapidly as possible to
assure accurate and representative analysis. Sampling locations are

shcan on Figures 1 and 2.

Because the strear.s are subject to seasonal high ficws the chcrical and
sediment sampling program has been timed to ccincice with those eve'Its

as closely as possible. Bed material samoies will be collected from i
.

selected monitoring locations (see Figures 1 and 2) twice during the
The bedone-year program coinciding with high and Icw flow cerieds.

material samples will be analy ed for both non-radiological (see Tables
1 and 4) and radiological (see Table 2) corstituents. ;

3.2 Grourd Water, I

The location of ground water with respect to proposed nilli ng and
tailing disposal activities is important for the assessment of icpacts

, ,

on water QJality and quantity within potentially affected e c,ui f: rs .
.

.

|The preoperational ground water program will include botn regior.al cr.d
site specific investigations. P.egicnally, identification of the
location, nature and quantities of grcund water will be e:tablished.
Present and future uses of ground water within ten miles will be

assessed.
)
|

A description of the major aquifers will include water level contour
maps, hydraulic gradients, storage ccefficients and other applicable
hydrogeologic paraceters.

Within the project site area a description of 1ccal aquifers will
include the above-mentioned parameters as well as definition of depth

to ground water, potential recharge areas, ground water gradients,'

seasonal variation of water levels, chemi:al and radiological proper-
ties, and identification of ground water ;ters in the area.

k.
90003iO9
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( Samples will be withdrawn from an array of existing and pecposed ground i

water monitoring wells as well as stock watering tanks within the |

im:::ediate area. Samples will be analyzed for ccth chemical and radio-

logical paramecces as detailed in Tables 1 and 2, respectively. |

3.3 Ai r

3.3.1 Meteorolony/ Air Quality
1

i

The non-radiological air / meteorology preoperational program will |

consist of a continuous mechanical weather station in close assccia-
tion wih a high volume air sampler. This statien will record detailed
information (wind speed, wind direction, temperature and barcmetric
pressure) necessary to assess air moverents as well as dccument sus-
pended particulate baseline conditions in the site vicinity.

.

Climatic conditicns at the site will be deter:.;ined te predict the air
, s

4 quality impacts associated with the project operation and also for use
'as data input for modeling of site emissions, if the U.S. E?A Preven-

tien of Significant Deterioration of Air Quality (PSD) regulations
apply to the project.

Precipitation data will be collected fecm current and past records of
the Mcdermitt Cocperative Weather Station lccated at elevation 4527'.
Upper air data as well as barometric pressure and relative humidity
data will be gathered from current and past records of the Winnemucca |

weather station located approximately 80 miles due south of Mcdermitt |

at an elevation of 4297'.

Non-radi iogical air quality data will also be collected at the
Aurora location on the EPA-prescribed every sixth day schedule through-

cut the year (see Table 1).

90003 H 0(
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( The radiological air quality program will consist of an array of Lo-
Volume air samplers, gaseous radon monitors, and raden-flux sampling

stations. The particulate air samplers will ceasure ambient concentra-
tions of airborne particulate radionuclides and the radon monitors will
establish basalice concentrations of gasecus radon in the c mosphere.
Additionally, flux measurements will furthar detail the soil / atmosphere
interf ace cencentrations of radon. i

Radiological air particulate data will be collacted continuously in
cor.formance with fiRC preoperat'.onal requirements (see Table 2).

f3'. 4 Land

l

3.4.1 Geology end Soils |
)

The preoperational regional geology data program will include collec-
tion of data necessary to describe the major geologic aspects of the
site and its environs in terms of stratigraphy, structure, tectenic
history, regional continuity of strata, and will also include an

;

inventory of economically important minerals and e ne rgy- rel a te d
deposits, if any, within 10 miles of the site area.

The preoperational site specific geology data program will include a
description of detailed stratigraphy, structure and tectenics based on
borehole information and present the data on a surface geclogic map and
dppropriate Cross-sections.

The precperational site specific soil data program will include icenti-
fication of surf ace soil types and subsoil profiles. The non-

radiological samples will be collected by soil series and will be
analyaed for organic and inorganic parameters (Tables 1 and 6).

t

|

The raciological surf ace soil sampling (Table 2) will ccver the gen-
eral n cinity of' the, mill arc tailings cisposal areas. Surf ace soil'

9000331|9
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( san:pling will be conducted in 300 meter intervals in eight directions
f rom the center of the activity areas and ccver the entire site
vi ci nity. In addi ti on, surface soil samples v.ill ice taken at air
particulate semple locations. Subsoil pecfiles a e to be sampled at
750 meter intervals in four directions from the center of the activity

area.
.

3.4.2 Land Use and Demoaraphic Surveys

The preoperational data gathering program for this discipline will be
performed to assess the community impacts associated with the cperation
and to provide a planning tool to minimize adverse impacts of both a
primary and secondary nature.

One of the principal data sources for the socioe:on;mic baseline study
is the 1970 Census of Populaticn and Housing. The Cer. sus reports from

which data has been obtained fcr the baseli .e stud; include:

o 1970 Census of Population: fiumber of Inhabitants
o 1970 Census of Population: General Popul; tion Characteristics

o 1970 Census of Population: General Sccial and Econcaic
Characteristics

o 1970 Census of Population: General Housing Characteristics

o 1970 Census of Population: Detailed Mcusing Characteristics

Census data collection ef forts will center en the ccmmunities of
Winnemucca, Crovada and Mcdermitt since they may be most affected by

the project. The information withdrawn frcm the census reports in-
cludes data for the States of Nevada and Gregon, Humboldt and Malheur
Counties and the rural f am and non-f arm ;:cpulation in both counties.

Identifying the differing characteristic of the rural f arm and non-
farm population is essential to the stucy because these people ccmprise
the population of the town of Mc:'ermitt and surrounding areas. The ,

tociceconcaic variaoles to be accressac incluca;

90003312
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Popul3 tion Housing

Employment--status occupation industry Value
Income Rents
Pover:y Structure--type

Age Structure--age

Sex Year moved in
Race Tenure
Residency Size of unit
Place of hork Household si:e
Education Crowding

Condition

Because census data is nine years olc, state and local agencies in
Oregon and Nevada will be contacted to compare the 1970 data with
sccial conditions which currently exist.

Infoma tion describing ecencaic conditions in Malheur and Humboldt

Counties will also be obtained. The sources for this information are

as follows:

0
'

1974 Census of Agriculcure'

1975 County Business Patterns
,

Oregon and Nevada Employment Security Departments

- Economic Update

- Labor Force Summaries
- County Establishment Based Industrial Employmen:

1979 Malheur and Humboldt Counties Datafile

The project's location near the Jregon-Nevada bceder indicates that its
economic impacts will probably occur in both Malheur County, Oregon and

Humboldt County, Nevada. Therefore, comparable data will be col,lected

for these two counties and the two states. Basically, the data will

provide a basis for making an assessment of the contribution different
industrial activities make in the local coccunities (by employment and
wages). The agricultural census uses both 1969 and 1974 data to
identify signi fica nt changes tnat nave cccurrec in the agricultural

{
industry cf .ne region, especially in hum:c!c: Sunty.

90003513n
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Another set of information that will be collected for the project

- incluus reports which have outlined existing social condi ti ons
on the Fort McDercitt Indian Reserve ion. These reports include:

Department of the Interior, Bureau cf Indian Affairs
Information Profiles of Indi?n Reservations in Aricona,

Nevada and Utah

Department of Ccmmerce

Federal and State Indian Reservations and Indian Trust
Areas

The remainder of the information needed to cceplete the sociceconomic
cata collection study are data to be cbtained in the field by inter-
view. This information includes upda-ing cccmunity social charec-
teristics, identifying sccial problems, and fully describing existing
public facilities and services and ecencaic cor.ditions. Information
will be solicited frca local industry and co=. unity leaders as well as i

appropria local officials. ;

k
3.4.3 Ecciorical Parar.eters

The overall objective of the ecciogical stucies is to identify import-
ant plant and animal species in the projecc area and to describe their
distribution and ecolcgical relationships with particular attention to
food web interactions.

1

\
Samples will be taken of gamefish, cat:le, and alf alf a grown 1ccally !

in the project area for radiological analysis (see Table 2). Emphasis

will be placed on those plant and a nim.31 species which directly or
indirectly are associated with ran's diet.

Information on the vegetation and wildlife of the project area will be
gathered through literature review, disc ssicr.: with agencies and other
knowledgeable parties, and field sur vey s. Literature review will

L
''

90003514
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( identify and examine pertinent information currently available on the
,

project area and on the important project area plant and animal spe-
cies. The Oregon Departmant of Fish and WilJ1ife, tha Nevada Depart-
ment of Fish and Game, the U.S. Bureau cf Land Manc;ement and U.S. Fish

and Wildlife service (USFW5) offices in bc:h states will be contacted
for information on pl ant and animal apecias, iivestock use, forage
value and habitat condition in the projecc area.

Non-radiological vagetation and wildlife field stt. dies will be con-
ducted in both Gregon and Nevada (see Table 1). The studies will

concentrate on the following activities:

Inventory plant species on and adjacent to mine and potential io
i

mill sites

Survey for endangered or threatened (USFWS) plant, species on io ;

and adjacent to prcject site |
y
4.

o Perfom quar.titative vegatation stucies (species abundance
and percent cover) on and adjacent to the project site

Make ecological observations of vegetation condition, stageo

of succession, and historic disturbance in the project
area

|

Map major vegetation communities in the project area jo

1

Map areas of crops in the vicinity (5 km) of the project |o

area |

o Inventory wildli fe species, including fisn, and identify
important species, including endangered, threatened or unique
species

(
90003315
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_ Conduct seasonal observations on habitat utili:ation, distri-( o

bution and relative abundance of wildlife species, including |

fish

o Make ecological cbservations cn wildi: fe habitat qua'ity,
including stage of 3cccessicn, historical disturbance and
other pertinent conditions (this will be done in conjunction |

with vegetation studies)

o Map fish and wildlife hat i tat and/or important use areas |

|

Map use areas and distributica of livestock and terrestrial |o

game species

3.5 Radiological Surveys

The radiological program will con:ist cf r.ulcidisciplinary surveys cnd
t ,-

,

% monitoring to establish baselir.2 reciereclide ccr.citions in the project

site environment. Baseline data colle:icn programs in each discipline
will be conducted to identify the varicus poter.tial pathways to man
asscciated with project opera: ions. Tcbie 2 represents the ccmplete

radiological sampling program.

In association with each of the disciplines previously described
(Sections 3.1 through 3.4), the preoperational program will consist of
simultaneous measurements taken to de ermi .e the concentrations of
radionuclides in indicator biota, soils, sir ar.d surf ace and ground
waters. Additionally, radon flux and direct gamtra radiation surveys

will be made to establish baselir.3 for ill and tailings decommission-

ing.

The radiological program design has been cevelo;ed in general accord-
ance with the U.S. Nuclear Regulatcry Ccrr.issica "preoperational Radio-

logical Envi -ancent al Mcnit ori ~; :reger: -r ., ca n j un v.ill s" as :re-'

sented in ;he Draft Generic Environmen.ai *:::ac: 2.atement.

(
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( Radiological exposure path.vays will be analysed. Exposure pathways to

man will be emphasized since no guidelines concerning exposure have
been established for the protection cf species other than man and
because limits for- humans are also conservative for other species.
Potential exposure pathways which will be menitored are:

Pathway Monitcring'

Inhalaticn Particulate, radon

External exposure Gamma survey, soil

Food Vegetation, cattle (red meat),
surface and ground water

3.6 Cultural and Palecntological Resources

1

Investigations will be conducted to inventory and evaluate cultural and
pal eont ol ogi cal resources which may be adversely impacted by the
proposed project as required by Foderal antiquities laws and NRC
Regulatory Guide 3.8 (Section 2.3). Thesa resources will be described

according to their current status in, cr eligibility for inclusion in,
federal and state inventories of historic sites er landmarks and their
educational /research values.

|

The cultural and paleontological rescurce investigations will consist
of an archival review and an on-the-grcund survey. An archival review _

was performed during the reconnaissance investigations. No sites
currently listed in the National Register of Historic Places (NRHP),
the National Register of Natural Landmarks (NRNL) or catalogued site
files of the Oregon Archaeological Survey, U.S. Bureau of Land Manage- j

ment or the Museum of Paleontology, University of California, Berkeley |

(paleontological research consultant), are located in the project area.
These sources will be reviewed during the site investigation for

,

any new 1istings.

( 90003517
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The survey will be performed by field personnel , spaced 30 meters
,

( apart, walking transects until the project has been completely in-
spected. Any locations with a concentraton of artifacts or fossils
will be recorded on standard survey forms and photographed. The areal

extent and/or features will be plotted on 1" = 1000' project maps.
Isolated finds will be noted and plotted on maps.

During the laboratory phase, any located resources will be compared
with previous research findings to assess their heritage / educational
values. NRHP or f:Rf4L nomination recem.endations will be made, if-

warranted.

90003318
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f SECTI0ft IV

gUALITYASSURANCE/CCNTPCL

4.1 yetheds of Sampling and Analysis
.

Samples will be collected, pr'eserved and s:crec according to well-
established and reliable techniques, reflecting the latest state-of-the
art in the individual programs proposed.

The radiclogical and non-radiological analyses wili be run in accord-
ance with the NRC and EPA requirerents respectively as shown in
Appendix A. Qualified laboratories with well-established and repro-
ducible methodologies , quality assurance /:;uali ty control programs,

instrumentation capabilities, and relevant experience will be chosen to ;

1

perfom both the radiological and non-radiolcgica! analysas.
,

4.2 Lower Limits of Detection ;

!
|

The radiolcgical laboratory will basa ;*.s .:a:ncdclogy on the folicwing |
1

lower limits of detection (LLD): )
\

LOWER LIMITS OF CEYECTION (LLD)
FOR RADIOLOGICAL A::ALYSIS

l

NRC RecommendationSampl e
Matr.x Parair.eter (6/14/79)

Water U-238 0.2 pCi/l
Th-230 0.2 pCi/l
Ra-226 0.2 pCi/1
Po-210 1.0 pCi/1
Pb-210 1.0 pCi/l

Vegetation, U-238 0.2 pCi/kg
Food, Fish (Wet) Th-230 0.2 pCi/kg |

Ra-226 0.05 pCi/kg
?o-210 '..; :Ci/kg |

( Pb-210 1.0 pC /kg i

1

90003H 91,
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NRC Rec 0ccendatier.f Sampic (6/14/79)Matrix Parameter

3

Air U-238 1 x 10-4 pCi/n

Particulat as Th-230 1 x 10-4 pCi/m3
Ra-226 1 x 10-4 pCi/m3

2 x 10-3 pCi/m3Pb-210
Po-210 0.2 pCi/l

Sci 1* and U-238 0.2 pCi/g

Sediment Th-230 0.2 pCi/g
Ra-225 0.2 pCi/g
Pb-210 0.2 pCi/g

* Applias to surf ace and subsurface fractions

The non-radiological laboratory will base its methodologies on the
folic.<ing lower limits of detection (LLD):

NON-RADIOLOGICAL WET CHEMICAL
LOWER LIMITS OF CETECTION

,

-
Detection Limit

(mg/1)Parareter

pH
full ra',ge

1.0Suspended Solids
Total Dissolved Solids 5.0 ,

1.0 C.U. |Color
O.1Alkali ni ty
C.1Acidity
0.1Calcium 0.1Magnesium
0.01Sodium
0.01Potassium 0.1Chloride
0.01Fluoride ~

l5.0Sul f ate
0.01Silica
0.1Total Kjeidahl Nitrogen
0.1 iflitrate Nitrogen
0.1 J

Nitrite Nitrogen I
Total Phosphate (as P) 0.1
Ortho Phosphate (as P) C.1

Biological Oxygen Demand (B.0.0. ) 1. 0

( 9000390
,
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( Detection Limit
Parameter (n9/1)

Chemical Oxygen Demadn (C.0.0.) 0.1
Total Organic Carbon (T.O.C.) 1.0
Arsenic 0.01

0.1Barium
0.001Beryllium

Cadmium 0.001
O.001

'

Chromium
0.001 |Copper
0.01 :Iron

Lead 0.001
0.001 !Manganese
0.0004 |

Mercury
0.001Molybdenum

Nickel 0.01
Selenium 0.01 i

Silver 0.01
Zinc 0.01
Bismuth 0.001
Cobalt 0.01
Galli um 0.1
Gemanium 0.1
Lithium 0.01

. --

'$ Strontium 0.1
Tin 0.1
Titanium 0.01
Vanadium 0.01
Zirconium 1.0
Total Colifom 1.0 Colony /100 ml
Fecal Colifor . 1.0 Colony /100 ml

i

.
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f APPENDIX A

Wet Chemical Non-Radiological Analyses Including Soils:

1. U.S. Public Health Service, " Standard Methods for the Examination
of Water and Wastewater," 14th Edition, Washington, D.C. , 1975.

2. U.S. Environmental Protection Agency, " Methods for Chemical
Analyses of Water and Wastes," Environmental Monitoring and
Support Liacratory, Cincinnati, Ohio 1978.

3. U.S. Environmental Protection Agency, "Sanpling and Analysis
Procedures for Screeni ng of Industrial Effluents for Priority
Pollutants," Envi ronment al Monitori ng and Support L abora tc ry ,
Cincinnati, Ohio, April 1977. -

4. U.S. Envi ronmental Protection Agency, " Method fcr the Lcw Level
Determination of Total Organic Carbon, " Environmental Monitoring
and Support Laboratory, April 1978.

5. U.S. Department of Agriculture, " Laboratory Methods Reco:= ended
for Chemical Analysis of Mixed-Land Spoils and Overburden in
Western United States," Handbook 525,1-31 ( April 1978).

6
'

" Radiological Analyses:

1. Referencas listed in the Bibliography in Regulatory Guide a.14 on
" Measuring, Evaluating and Reporting Radioactivity in Releases of
Radioactive Materials in Liquid and Airborne Effluents f rcm 1~

Uranium Mills."

2. Regulatory Guide 4.5, " Measurements of Radionuclides in the
E nv i ronment , Sampling and Analysis of Plutonium in Soil (May
1974).

3. "A Guide for Environmental Radiological Surveillance at ERDA
Install ati ons ," ERDA 77-24, Departcent of Energy, Washington,
D.C. (March 1977).

4. "Envi ronmental Surveillance for Fuel Fabrication Pl ants ,"' ENWL-
1723, Battelle Pacific Northwest Laboratories, Richland,
Washington (April 1973.

5. "E nvi ronrient al Radi oactivi ty Surveillance Guide," CRP-SID-72-2,
U.S. Envi ronmental Protection Agency, Washington, D.C. (June
1972)

|

(
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TABLE 3

i
Surf ace Water Quality Paraceters--Non-Radiological

Physico-chemical Grouc

pH
Suspended Solids
TOS (0180'C) - Total Dissolved Solids
TDS (sum of const.ituents)
Color

Alkalinity (bicarbonate, carbonate, hydroxide)
Acidity

Calcium - disselved*
f4agnesium - dissolved
Sodium - dissolved
Potassium - dissolved
Chloride - dissolved
Fluoride - dissolved
Sulf ate - dissolved
Silica - dissolved
Cation-Anion Balance, calc.

( tiutrients Greco

Total Kjeldahl Nitregen (ORG-N, Orgar.ic, and NH -N, A=0nia) -3
total and dissolved

Hitrate (fl0 -N) - total3
Nitrite (N0 -N) - total2

3

4 -)) - total and dissolved
Total Phosphate (T - F0

34- - total and dissolvedOrtho Phosphate (0 - PO

Organics Loadino Group

B00 - Biological Oxygen Demand
C00 - Chemical Oxygen Ocmand
TOC - Total Organic Carbon

90003334
Trace Metals Group A

Arsenic
Barium
Beryllium ,

Cadmium
Chromium

= < 0.a5-um ;hase
4

-

,
.

|
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. TABLE 3 (continued)

Trace Metals _Grg:p A (continued)
_

Copper
iron
LU21
M 3 n'j 2 ".0 2 n

'M rcun/
itlyrc2nta
N i ck 2'.
Salenita
Silv:- l

Zinc i

l
'

Trece 9:tr.lj Gecup B

ili s. *:th j*

C c * 3 '. t 1c
1

Gallium
I

Cenrani um
Lithiun
5:.rentium
T i .'

g[ T it ar,ium'

Va na dium'

Z i r'.O n i um

3dC'eriClOO.V.

Tc?.ei Califor:a

90003;35n=a c;iircr=

.

,
'
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TABLE 4 l

{ \

iBed Material (Sedw. ant --| on-Rad ic1 oc. t'.

Lightly Adsorbed Trace Mtal;
j

Arsenic
D a ri er.1

Beryllium
Cadmium
Chroaium ,

Ccpper |
Iron
Manganese
Mercury
Molybenum

,

Nickel |

Selenium i

Silver
Zinc

i

|

G
o.

90003.>36

(:

I-l4
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! TABLE 5.

I
Groundwater Quality Parameters,--flongadici);ical

3p,ico-chemical Group

cH
TDS j3180*C) - Total Dissolved Sol:ds
TOS (sur of ccnstiti:ents)

Alkalinity (bicarbonate, carbcnate, t.<cccxide)
Acidity

Calcium - dissolved *
Magnesium - dissolved
Sodium - dissolved
Potassium - dissolved
Ch!cride - dissolved
Fluoride - dissolved
Sulfate - dissolved
Silica - dissolved
Cation-Anion Balance, calc.

Nutrients Groco
,

a Total Kjeldahl Nitrogen (ORG-il, Or;2nic, and NH - |, A- Uni 3) -2h

total and dissolved
ilitrate (50 -?!) - total3

Nitrite (50 -N) - tctal2

34 -) - total u.d di ss oh t uTotal Phosphate (T - P0
3Ortho Phosphate (C D01 -) - to:ci and dissc/: led

~

i

Trace te.etals Grouc A (Dissolved Phase)

Arsenic
: Barium
; Beryl'ium
Cadmium
Chromium

io;;ec 90003:37
'

; Lead
, Manganese
; Mercury

,

. Molybdenum

. Nickel
Selenium
Sil w r

i Zi nc
(

* f 0.45-um ph:sc

T-15
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TABLE 5 (continued)-

(

! Traco Metals Grouc B
|

Sismuth
Cobalt
Gallim
Genaanium
Lith ic.a
Strontium
Tin
Titanium
Vanadium
Zi rconium

90003538

G

.

I

|
|

.
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TABLE 5- -

t
surf ace Soil Chemistry Paraveters--Non-P.id: logical,

Physico-chemical Group

|PH 1

Conductivity
Saturaticn Percantage
Ca!cium
Sodium
Magnesium
Sodium Adsorption P.ctic '

Particle Size Distribution
j

Phosphorus '

Potassium
Organic Matter
Cation Exchange Capacity

Trace Metal Grouc
1

|Ccpper
Zinc |

!

Lead
Chromium'

G'd Iron
Holybdenum
Sulf ato
Seier.ium 90003$39

.

I T-17
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