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SAMPLE POINT DESIGNATICM KIY

The maps (Figures ! and 2) included efter Ine lext of this document
show the tzntative locaticns of sample points &rd zaneral study aTea

A uniform systam cf sample point designaticns hay oe2n vsad in the Jdata
collection orograms to provide for cortinuity toiween the disciplines.
Tne svster of sample point d :signation 1s descrided dbe.ow, and sheul
he referrc: 1o whnen reviewing the pregrams Soth a th2 nerr2tive and
Tables 1 through 6. The following coces have tzen used:

Non-Radin'ogical Sample Codes

SwWo* - 3C = Surface Water Drainazz - Flow and Cremi try
SWo* - SM s Surface Water Drainage - Bag Matermal

GwT - CC = Ground Water .axlxw.d, Flow ang Chemistry
G - QC = Ground Water %zﬂe, Flow ana Chamiziry

GuS - C s Syrface Water Inpouncrents Chemistry

AUl - AQ = Aurora Air Quality

eyl - MET = Aurera Jeteﬂralow

320 = = Surface So0il Chemstry

$35C = = Subsurface Soil Chemistry

SWd* - AB = Surface Wetaer Drainage - fsuatic Sioluigy
24ioloaical Zamnle Codes

Sho* - QR = Surfaca water Flow and Radiology

SaD* « BMR = Syrrace Watesr Bed taterial Radiolcgy

GaT- QR = Ground Water Tailiags, Flow and Radio.oyy
GW5 - R = Surface Water In:t-rc* *s Radioloqy

“PR = = Air Particulates 24 clogy

RN - = Radon

ROF = = Radon r!. %

S0R - = Gamma Dose Rate

SSR - = Surface Soil Radislcyy

S8SR - = Subsurface Soil Hzaisicyy

SwD* <ABR = Aquatic Biology Radisizgy

OR = VSL = Qregon /egetation Azove around (Stems zind Lzaves)
R - VR = Oregon Vegetation Zelow Graund (Roots)
ALF - = Alfalfa

LTL - = Cattle

% - lee sumperec lurface dater Crainages m oiscampanyt g Yst



‘ Surface water Drainagas

Sample
Jasignation
{SkD* =) Location
i. BMl Bretz mine drainage above Aurora “ine, 02
2. BM2 Bretz mina drainage below Aurcri Mine, Ui
3. €C3 Cottonwood Creek above conflusnce %o Indian lreek, OR
4, ICs Indian Creek above Cotiomwcod Crezk, CR
5. 1ICH Indian Creek at mouth, belew Cottcnwood Creek, (R
5. MC6 McDermitt Creek above Indien Creex, OR
7. MC7 McDemmits Creak (at USGS statinn), NV
e. ACB "A" drainage below tailings 2re2, CR
¢. PCS "p* drainage below plant site, OR
10. OR16 Quinn River near Hoppin Ranch, WV
il. OCiS Oregon Canyon Creek above Mclermiitt Creex diversion, OR

90003:0]



Table

Table

Tadle

Table

Table

Table

b

o

-

Lo ]
"

LIST FIGURES

Proposed Preoperatioral Monitoring Friram
(Scale: 1" = 1 mile)

Proposed Pragperational Menitoring Frogris
(Scale: 1" = 1C00")

LIST OF TABLES

Preoperational Mon-Radiglegicai Manitgring
Program for Aurora Joint Venture

Preoperational Radiological Monitoring
Program for Aurora Joint Venture

Surface Water Quality Parareterce-
Non-Radiclegical

3ed Matarial (Sediment)--Ligntly ~l:io-2ed
Trace Metals - Non-Radiolegical

Ground Water Quality Parameters--
Non-Radiological

Syrface Scil Chemistry Parzmeterse-
Non-Radiologicai

©
91
o
w

;

pockat

pocket

Tl
T-6
T-12

T-14

90003 02



irea

SECTION !

INTRODUCTION

1.1 Genersl

This dogumsnt provides a summary of Placer Amex 'nc.'s plans for
imolementing an integrated envircnmental baseline det2 ccllection
progran for the Aurora Joint Venture in Malheur County, Cregon. The
Aurcra Joint Venture will incorporate an acid leacn uranium milling
operation “or the preduction of yellcwcake. Freliminary planning
indicates that . mill precessing rate of approximately 3,200 TPD will
be utilized. The uranium ore is low grace {containing 2pproximataly
C.06% Us0g) anc will b2 mined by cpen-pit metheds frem yranium min-
eralizetion that occurs at or near the volzanic-lakebed centact of the
MeDermitt Calderz., Field data collesticn fcr the environtental DaSe=

line activities ware initiated in the second quartar of 1379 end wil

ire

continue as neczssary o acquire @ minimum of ore year of rasa
informaticn.

:+2 Purpose

This program-nlanning document has been prepared Dy ?lacer Amex Inc.,
and their consultant, VTN Consolidated, Inc., fcr tre purpose of
informing and advising all Federal, State anc lccal zgercies with
surisdicticn by law or special expertise cf the nature and scope of the
baseline data activities proposed to be underzixen in the Aurora
project area, 2nd to sclicit their comments, suggestions and coopera-
tion on the propoced environmental catz collection pregram. The
program decigns, as proposed herein, zre subject 2 medification and
revisicns, vhere appropriate, a&s additioral cata pecores avzilable from

initial investigations.
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This planning document is specifically < ected toward environmental
Laseline data collection activities related to mil) ard tailing e
poundment licensing requirements. As suzh it does not include these
other geological and engineering investigatiors which must, of neces-
sity, be conducted to fully cefire the mirerzl resources of the area
and determine the technical and econcmic fe: s.-.11~, of developing

those rescurces.

1.3 Program Obiectives

The primary objective of the program dascriber nerein is to develop @
comprehensive synoptic end representative picsure of envircnmental
cornditicns that exist at the Aurcra project erca ~rigr %2 any cevelop-
ment. This baseline data collection program i5 cesicned td cbtain a
sody of information representative of the site &t the time of study,
and will Se conducted by techniques reprcduciilie in [rec ision and

n anc environmental

—

et i
- -

accuracy in future studies. The date ce!
monitoring activities will be conducted through 2% leist an initial one

year period.

The progr:™ to be conducted includes:

(1) Preliminary Environmental Investigeticns

\

(i1) Environmental Baseline Datiz Collectin~ Progrzm, comprised of
the following elements:

0 surface Water Hydrology and Cu= 1ty

0 Ground Water Hydrology anc ! Cuali

o Meteorology and Air Quality

0 Land: Geology and So0ils
Land Use and Demagraphic Zurveys 90003 504
Ecology

2 Padgiolegical Surveys

0 Cultural and Paleontglogzicel =escurces






SECTION [1

PROJECT LOCATICN AND DESCRIPTION

ra
.
>

Project Location

The Aurara Joint Venture area is leccated in :ne'ex:reza scuthern
portion of Matheur County, Oregon, approximately 10 miles west of
the town of McDermitt, Nevada. Specifically, the pryject area includes
all or portions of sections 3, 4, 9, 10, 15, 16, 21 and 22 of T. 41 S.,
R. 41 E. The location of the site in relation to the surrcunding 2rea
is inaicated in Figure l.

2.2 Proiject Area

The general becundaries of the project area of interest, with relation
to the proposed environmental basaline program, include pertions of the
Cottorwond, Indian and McDermitt Cresks, eés well as the Quinn River
arainage. The proposed enviroamental program will focus primarily on
the above-named areas, as well as the neardy town of Mclermitt., Tne
initial study area boundaries may possibly be exzanded cr cintractec as
the study effort proceeds and additicnal information descomes aveiladle.
A detailed topographic map showing sit2 specific monitoring locations
is included as Figure.2.

90003.06



SECTICN 11

CREOPCRATIONAL ENVIRONMENTAL PRUGRAMS

In develepng tne Aurora Joint Venture site specific environmental
programs, toe U.S. Nuclear Regulatcry Commicsion's Regulatory Guide
3.8, Prenaration of Environmental Repcrts fer Uraniurm Mills, was

foliowed as a framewerk for the presentatisn., The U.S. Nuclear Ragula-
tory Commission Draft Generic Environmental Imcact Statement (NUREG-
0511) and other appropriate NRC and EPA regulatery guides were cone
sulted in develgoping all disciplinary rrograns contzined herein.

3.1 Surface water

The cata from the hydrologic program will ce utiiized in e timating the
seneral fiow contr1bucionsbof strzams in the region. The data obtained
will be sufficiznt to characterize the se2:znal guality and distribu-
t1on of flows in the streams that mignt te 2ffected by any preposad
develocment at the site. In additien, tne dat2 will define and
quantify the existing su-face water resguries in the project area prior
to any development and will provide catz pertinent to the streen
carrying capacities and the cesign of waste retention structur :

might yltimately be requirec.

3.1.1 Surface Water HyZrolcgy

The surface water presperational program will consist of both hydro-
logic and water quaiity programs.

The surface hycrology program proposes that stream flow dat2 be ac-

quired on principal streams (both perannial and ephemeral) which
drain areze that could be affected b5y <Zevelcoment of the project.

90003 -0/



ne

The existing USGS streamflow gaging station on McDermitt Creek will
provide nydrolngic data on the McDermitt Creek drainace. A simul-
taneous hydralozic gaging program will be conducted abeve the UG5
station, as well as at the Indian and Cottonwocd (reeks which are
pereanial in roture. The data that will be acquired at ine stations

shown in Tigures 1 2ad 2 will augment the existing cata Ddase.

l}‘

A1l data collactad will be used to 1) cescride the surfuce hydirology
regime in the project area and provice data useful ror feoilities
design, 2) interface the surface water progran with the proposed
aquatic tiological program and 3) provide a means of correlating
drainage characteristics throughout the project study area.

3.1.2 Surface hater Cuality

The exi:sting non-radiological and radiolcgical water chemistry (scl-
uple), bed material radiological and chemical compositicn, ang Luse
pended sediment loads of the local perennial and echemeral streams wil)
be cefined. Consideration will be given to existing fisneries and
agricultural use of waters whicn might te affectad by the propozad
ectivities, as required by the U.S. NRC's Regulatory Guide 3.8

The objectives o the surface water quality pregram will be to charac-
serize both the non-racdiological and radiolcgical (see Tadles 1 anc 2)
chemistriss of streams, and to define the seasona’ varfatiens in

response to changing flow conditions ¢uring a oneeyear period. ihe
non-radioicgical const.tuents to be determinec inciuce the common list
or major parameter groups which include trace matals important to the
aquatic habitat (see Table 2). fed material sampies will be collected

A

and analyzed for 1ightly adsorbed constituents (see Table %4).
Water quality samples will be collected and aralyzed monthly for radio

logical parameters. Samples will be csllected znd z2nelyzed quarter’y

for nen-r3acinlegical constituents. A1l sampcles will 22 creserved ara

9000308
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transportzd to gporepriate laborateries as rapidly as pessible to
assure accurate and represertative analysis. Sampling locations are
shown on Figures . and 2.

Seciuse the strears are subject to seasonai high $lows the chzrical amd
cediment sampling program has been timed 0 ccincice with those events
as closely as possible. Bed material saroies will be collected from
selacted monitoring locations (see Figures 1 and 2) twica during the
one-y2ar program coinciding with high zad lew fiow perisds. The Led
material samples will be analyzed for botn non-radislogical {ses Tables
1 and 4) ard radiclogical (see Table 2) corstituents.

3.2 Ground Water
vhe location of ground water with resgact 10 groposed nilling and

tailing disposal activities is important fsr the assessment of impacts
sn water guality and quantity within sotentially affected equifsrs.

The pregparational ground water pragred will include hotn regyiore! end
site specific investigations. pegicnally, identification of the
location, nature and quantities of grounc water will bSe ec+ablished.
Present and future us2s of ground weter within ten miles will be
assessed.

A description of the major aquifers will include water level contoyr
maps, hydraulic gradients, storage cceffrcients and other gppliceble
hvdrogeolcgic parameters.

within the project site area 2 descrigsisn of lecal aguifers will
include <he above-menticneu parameters IS well 25 definition of depth
tn ground water, potential recharge zre:is, ground water gradients,
seasonal variation of water levelc, chemizal and radiclogical cropers
vies, anc identificaticn of ground water .csers in the 2arez2.

90003 09



Samples will be withdrawn from an array of existing and prepesed ground
water monitoring wells as well as stock watering tanks within the
immaciate area. Samples will be analyzed for uotl chemical énd rodio-
logical parame:~rs as det2iled in Tables 1 and 2, raspectiveiy.

5

a3 BiP

3.3.1 Meteoroloay/Air Quality

The non-radiological air/meteorology sreoperational program will
scnsist of a continuous mechanical weather station in close assecia-
tion wih 2 high volume 2ir sampler. This staticn will record detailed
informaticn {wind speed, wind diraction, temperature and barcmetric
pressure) necessary to assess 2ir moverent: &s well a5 document suse
pended particulate baseline conditions in the site viciniiy.

fliratic conditicos at the site will be deternined tec predict the gir
quality impacts acseciated with the project operaticn and 2lso for use
as data input for modeling of site emissisns, if the U.S. EPA Preven-
ticn of Significant Daterioration of Air Queitty (PSC) regulations
apply to the prcject.

Precipitation data will be collected from current and past records cf
the “cDermitt Cocperative Weather Staticn lccated at elevation 4527'.
Upper air data as well as barometric pressure and relative humidity
data will be gathered from current and pest records of the Winnemucce
weather station located approximately €0 miles <ue south of McDermitt
at an elevation of 4297'.

Men-radi.iogical air quality data will also be collected at the
Aurora location on the EPA-prescribed every sixth day schecule through-
cut the year (see Table 1).

90003,1(
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The radiclozical air quality program will consist of an array of Lo-
Valume air samplers, gas2ous radon monitors, and raden-flux sampling
stations. The particuletz air samplers will measur2 amdient concentra-
tians of airtorne particulate radicnuclides and the racen monitors will
establish basaline concentrations of gasecus radon in the limosphere.
Additionallv, flux measurements will furthas deza’l the soil/atmasphere
irterface concentrations of racon.

Radiologice! air particulate data will be collacted continuously 1in
conformince with NRC preoperat:onal requirevents (see Teble ).
2.4 Lland

3.4.1 Geclogy and Soile

The preopereticnal regional geology data program will incluce collec-
sion of <ata necessary to cescribe the mejor gecicgic ispects of the
site 2nd its envirens in terms of stratigraphy, structure, tectconic
history, regicral continuity of strata, and will alsc include an
inventory of economically important minerals and energy-r2la
denosits, if any, within 10 miles of the site ara2.

The precperational site specific geology data program will incluce 2
description of detailed stratigraphy, structure and tectonics Desed on
borshole information and present the dat2 on a surface geclogic map and
appropriate cross-sections.

The precperational site specific soil data progrem will include ‘aenti-
fication of surface soil types anc subsoil profilzs. Tre non-
radiological samples will be collected by soil series and will be
analyzed for orgznic and inorganic parameters (Tables 1 2nd B)s

The radizlogizal surface soil sampling (Table 2) will ccver the jen-

sral vicinity ot the mill ang tailings cissosal areas. JSurface soll

9 90003511
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sarpling will be conducted in 300 meter intervals in eight directions

srom the center of the activity areas and cover the entire site

vicinity. In addition, surface soil sarples will be tiken at air

particulate semple Tocations. Subsoil -rsfiles 2-e to be sampled at

750 meter intervals in four directicns from the canter of the activity
g L

3.%.2 Land Us2 and Demcgraphic Surveys

The preoperational data gathering pregram for this discipline will be
performed to assess the community 1ﬁpacts associenec with the cperation
and to provide 2 planning tcel to minimize advarse impacts ¢f both a
crimary and secondary nature.

is the 1970 Census of Populaticn and Housing. Tre Census reports from
which data has Seen obtained for the baseline stul; include:

o 1570 Census of Population: humber of inhzbitants

o 1970 Census of Population: Genaral Populztion Char:zctaristics

o 1970 Census of Population: General Sccial! 2nd Ecanchic
Cheracteristics

o 1370 Census of Populaticn: General Housing Characteristics

o 1970 Census of Population: Cetailed Housing Characteristic

rensus data collection efforts will center ¢n the cermmunities of
Winnemucca, Crovada and Mclermitt since they may be most affected bv
the project. The information withdrawn frem Tre census reports ine
cludes data for the States of Mevada and COragen, Humioldt and Malheur
Counties and the rural fam and non-farm populztion in botn counties.
ldentifying the differing characteristic. of the rural farm and non-
‘arm population is essential to the stucy because these people comprise
she population of the town of !Mclermitt and sureounding ar2as.  The

iaciceconomic variacles to te acdressec rciuce:

90003512
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PoQUlftion Housing

Employment--status occupation ingustry Vaiue

[ncome Rants

Povercy Structure--ty e
Age Structure--age
Sex Year moved 1in
Race Tenurs
Rasidency Size of unit
Place of work Household siz
Education Crowding

Condition

Because census catz is nine years olg, state and local 2gencies in
Oregon and MNevada will be contacted tc compare the 197C data with
sccial conditions which currently exist.

Information describing eccnemic conditions in Malheur and Humbolcat
counties will alsc be obtained. The scurces for this info rmation are
3s follows:

1974 Census of Agriculture
1975 County Business Patterns
Oregon and Nevada Employment Security Departrents
- Economic Upcate
- Labor Force Summaries
- County Csteblishment Based industrial tmpioyment
1979 Malheur and Humboldt Counties Datafile

The project's location near the lregon-'evada border indicetes that its
economic impacts will probably occur in soth Malheur Crunty, Cregon and
Aumboldt County, Nevada. Therefere, comparable data will be collected
for these two counties and the two states. Basically, the data will
provide a tasis for maxing an assessment sf the contribution different
industrial activities make in the loca! communities (by empioyment anc
wages). The agricultura) census uses both 19C9 and 1274 data to
identify significant changes tnat néva sclurrec in the agricultural
industry of “ne rejion, especially in pumsales County.

90003513
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Another set of information that will be collected for the project
incluces reports which have outlined existing social conditions
on the Fort Mclerritt Indian Reservetion. Trose reports includa.

Desartment of the Interior, Bureau ¢f [ncien Affairs
Information Profiles of Indizn Reservations in Ariione,
Nevada and Utah

Departaent of Commarce
Federa]l and State Indian Reservitiions and Indian Trust

Areas

The remainder of the information neeczd to complete the socicecononic
sata collection study are deta to be chiaired in the field by inter-
view. This information includes updezing cermunity sccial charace

teristics, identifying social problerns, and fuily descriting existing
sublic faciiities and services &nd eccromic congitiens. Informetion
will be solicited from local industry 2nc comnunity leaders as well as
azpropria. - local officials.

3.6.3 Ecological Pargraeters

Tahe overall objective of the eczological stucies is to i:entify 1mport-
ant plant and animal species in the prcjece are2 and to cescribe thei
distribution and ecolcgical relationships with :artiCuiar ttenticen to

focd web interactions.

Samples will be taken of gamefish, czttiz, and elfalfa grown lecczlly
in the project erea for radiclogical en2iysis (se2 Table 2). Emphasis
will be placed on those plant and &nimal species which directly or
indirectly are associated with man's diet.

Information on the vegetation and wilclife of tha project area will be

sathered through literature revicw, €iscussions with agencies and cther
knowledgeable parties, and fi2ld surveys. Literature review will

- 90003514
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identify and ecxamine pertinent informaiicn currently available on the
project arez and on the importan. projest ares clant and animal Spe-
cies. The Oregon Departmant of Fish ang Wildlife, the Ngvada Depart-
ment of Fish and Game, the U.Z. Bureay of Land Manizement and U.S. Fish
and Wildlife service (USFW3) offices in hotn st.les will be contacted
zar informeticn on plant and animal Jpecias, j1vestock use, forage
value and haditat condition in the project area.

Non-radiologizal vagetation crd wildlife fizld studies will be con-
ducted in both Oregen and Nevada (see Taple 1. The studies will
cnncentrate on the follewing activitias:

0 Inventory plant species nn ani adjacent to mine and potential
miil sites

0 Survey for endangerzd or threatened (LUSFWS) plans species on

and acjacent to project 3it2

o Pertorm cuartitative vegataticn stugies (sp

£
and percent cover) on and adjacent 10 the zroject site
0 Make ecolegical obtservations of vegetasion cnagition, stage
of succession, and nhistoric disturd2nce in Lne arcject
area

0 Map maior vegetation communities in the jroject ared

0 Map areas of crops in the vicinity (¢ km) of th2 project

area
0 Inventory wildlife species, including fisn, and identify

important species, including encangerec, tnr2ataned or unigue

species

90003515
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2 Conduct seasonal observations on rabitat utilization, distri-
bution and relative abundance oF wildlife species, incluging
fish

0 “ake ecological cobservations on witaliia habitat quality,
inciuding stage of sutcessicn, hWiztarical disturbance and
other pertinent conditigns (tn's 411 e dcne in conjunction

with vegetaticn studies)

0 wap fish and wildiife heticet an¢/or important use areas

(&)

0 Map use areas and distribtu +isn of livestock and terrestrial

game species

3.5 Radiological Surveys

The radiological pregram will censist ¢f t1disciplinary surveys dnd
monitoring to establish baselir2 ~adigroclige coreiticons in the groject
site environnent. Baseline deti collunticn programs in ezch discipiine
will be concucted to identify the varicus potential p2thways *c man

£
e 2 renrasents the complete

asscciated with projec: operations. Tac!
radiolegical sampling program.

In association with each of the disciplires sreviously described
(Sections 3.1 through 3.4), the oregperatisnal progran will consist of
simultanesus measurements taken to delgrmice tne concentrations of
radionuclides in indicator biote, sofls, 2ir and surfice and ground
saters. Adaitionally, racon flux ang direct 3immea radiation surveys
will be made to establish basalinz for =mi11 and tailings decommission-

ing.

The racislogical program design has bean gvelzzed in gereral accord-
ance with the U.S. Nuclaar Requiztery Cormissicn "Sregserational Radice
lgeical Zaviesamental Memitoring srogrini fie Lramtum MiTis" as cre-

sented in trhe Draft Generic Snvircnsientai (ifact -tatenent.

—
o
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Radiological exposure patisays will be analysed. Exposure pathways to
man will be emphasized since no guideiines concerning exposure have
been established for the protection cf species other than man and
hecause limits for humans are also conservative for other species.
Potential exposure pathways wnich will te mcnitored are:

Pathway ' Monitoring

Inhalaticn Particulate, radoen

External exposure Gamma survey, 301!

Food Vegetation, cattle (red meat),

surface znd ground water

3.6 Cultural and Palecntolegice]l Resources

Investigations will be conducted to inventory and eve Tuate cultural and
paleontelogical resources which mazy De adversely impacted by the
proposed project as required Dy Fadaral antiquities laws and NRC
Regulatory Cuice 3.3 (Section 2.3). Thes2 resources will be described
according %o their current status in, cr eligf “1’*'/ for inclusion in,
federal and state inventories of nistoric sites cr landmarks and their

educationa)/research values.

The cultural and palecntological rescirce investigations will consist
of an archival review and an on-the-groung survay. An archival review
was performed during the reconnaissance investigations. Mo sites
currently listed in the Yational Register of Historic ?laces (NRKP),

the National Register of Matural Landmarrs (N ML) or catalogued site
files of the Oregon Archaeclogical Survey, U.S. Bureau of Land Manage-
ment or the Museum of Paleontolcgy, University of Californie, Eerkeley
(paleontolegical research consultant), are located in the project area.
These sources will be reviewed during the site investigation for

any rew listings.

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 recorced on standard survey forms and photographed. The areal
extent and/or features will be plotted on 1" = 1000' project maps.
1solated finds will be noted and plotted on maps.

During the laboratory phase, any located resources will bz compared
with previous research findings to assess their heritage/educational

values. N2MP or NRANL nomination reccmmendations will be made, if
warranted.

90003.18
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SECTION IV

QUALITY ASSURANCE/CCNTFCL

4.1 Metheds of campling and Analysis

Semples will Le collected, preserved g&rd stcrs
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established and reliable technigues, reflecting the latest state-of-the
art in the individual programs prepesed.

The radiclogical and non-radiclegical anaiyses will be run in accord-
ance with the NRC and EPA requirerents rescectively as shown in
Appendix A. Qualified laboratories with well-estzbiished &nd repro-
ducible methodologies, quality assurance/gquaiity control programs,
instrumentation capabilities, and relevant exgerierce wil] be chosen to

h ]

perform both the radiological and ncn-racdiolegical enalyses.

4.2 Lower Limits of Detecticn

The radioicgical laboratory will basz % =g:redciozy on the following
lower limits of detection (LLD):
LOWER LIMITS OF CEvESTICN (LLD)
FOR RADIOLOGICAL ANALYSIS
cample NR{ Recommendation
Mair x Paraneter (6/14/79)
datar U-238 .2 pCi/l
Th-230 0.2 pCiN
Ra-226 0.2 pCi/l
Po-210 1.0 pCiN
Pb-210 1.0 pCi/l
Vegetation, U-233 0.2 pCi/kg
Food, Fish (uet) Th-230 0.2 pCi/kg
Ra=22% S.25 pCi/ky
Po=2.0 cew 2C1/kQ
#h-2.0 1.0 2C17k g

" 90003.,19



Sampie HRC Regommendation

Matrix Parameter (5/14/79)

Air u-238 1« 10-4 cCi/n3

particulatas Th-230 1 x 10-4 pCi/m3
Ra-226 1 x 104 pCi/m3
Pb-210 2 x 1073 oCi/md
Pe-210 €.2 pCiN

$211* and ' y-238 0.2 pCi/q

Sediment Th-230 C.2 oCi/g
Ra-225 0.2 pCi/g
Pb-210 0.2 pCi/g

» Applias to surface and subsurface fractions

The non-radiological laboratory will base its methocoiogies cn the
£0112wing lower limits of detection (LLC):

NON-RADIOLOGICAL WET CHEMICAL

LOWER LIMITS OF DITECTICON
Detection Limit

Pararzter (ma/1)
pH full range
Suspended Solids 1.0
Total Cissclved Solid £.0
Color L0 Cab
Alkalinity J.1
Acidity 7 |
Calcium C.1
Magnasium 0.1
Sodium 0.01
Sotassium 9. 01
Chlorice G.1
fluorice 3.01
Sulfate 5.0
Silica c.01
Total Kjeidahl Nitrogen 0.1
Mitrate Nitrogen 0.1
Mitrite Nitrogen 0.1
Total Phosphate (as P) 0.1
Ortho Phesphate (as P) 81
giolegical Oxygen Demand (2.0.0.) 1.0

90003421
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owy

Detection Limit

Parareter (rma/1)
Chemical Oxygen Demadn (C.0.0.) 0.1
Total Urganic Carbon (7.J.C.) 1.0
Arsenic 0.01
Barium 0.1
Beryllium 0.CCl
Cadmium 0.001
Chromium 0.001
Copper 0.001
lron 0.01
Lead 0.001
Manganese 0.C01
Mercury 0.C004
Mclybdenum 0.001
Nickel 0.01
Selenium 0.01
Silver 0.01
Zinc 2.01
jsmuth 0.C01
Cobalt 0.01
Gallium 0.1
Germanium C.1
Lithium 0.01
Strontium 0.1
Tin C.1
Titanium 0.01
Vanadium 0.01
Zirconium 1.0
Total Coliform 1.0 Colony/100 ml
Fecal Colifor: 1.0 Colony/1CC ml

90003521




APPENDIX A

et Chenmical Non-Radiolegical Analyses Including Soils:

1.

2.

o

U.S. Publiz Health Service, "Standard Methods for the Examination
of later and Wastewater," l4th Edition, Washington, 0.C., 1375.

U.S. Environmental Protection Agency, "Metnods for Chemical
nnalyses <f Water and Mastes,"” Environmantal Monitoring end
Support Laderatory, Cincinnati, Ohio 1978.

U.S. Envircnmantal Protection Agency, "Sanpling and An2lysis
Procedures for Screening of Industrial E£ffluents for Priority
Pollutants," Environmental Monitoring and Support Laboratcry,
Cincinnati, Onhio, April 1977. '

U.5. Environmental Protecticn Agency, "Method fur the Low Level
Detarmination of Total Organic Carbon, “"Envircnmantal Monitoring
and Support Laboratory, April 1978,

U.S. Department of Agriculture, "Laboratory Methods Recommendad
for Chemical Analysis of Mixed-Land Spoiis and Overburden in
Western United States,” Handbook 525, 1-31 (April 1872).

Radiological Analyses:

1
be

2.

Referencas iisted in the 3:bliograpny in Regulatory Guide 2.1
“deasuring, Evaluating and Reperting Radiocactivity in Release
Radioactive aterials in Liquid and Airdorne Effluents frem
Uranium Mills."

Regulatory Guide 4.5, "Measurements of Racdionuclides in th
Environment, Sampling and Analysis of Plutonium in Soil (Ma
1974).

"A Guide for Environmental Radiological Surveillance at ERDA
Installations,” ERDA 77-24, Departrent of Znergrs, washington,
D.C. {(itarch 1977).

"Environmental Surveillance for Fuel Fabricatian Plants,” ENul-
1723, @gattelle Pacific Northwest Latoratories, Richland,
Washington (April 1973.

“Enyironmental Radiocactivity Surveillance Guide," CRP-S[D-72-2,

)

. .
U.S. Eavironmental Protection Ajency, washingtsn, 0.C. (June
1972)

9000322
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WRiu-0C, 0CE9-QC
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surface wetler drita-
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Same a5 above

Ty Frequency

tontinuous Continucus

Fiela Funthly &
MeaLure- Quarterly
went

Lrab Quarterly

Persmeters

Level

flow

M, dissolved
oxyyen, tur-
brdity, con-
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arr 8 watoes
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Sce Table 3

Rewarks
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cdturencrts at these
stetrons will bLe meve
when possible

Seat as dbose

Analysts of muttisl dote
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brst 35 shun . Table 3
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BMY1-BH, BM2-PM, CC3-0iM,
1C4-0M, 1U5-0M, BOL-LM,
POP-EM, ALS-BM, PLO-CM,
(R1u-EM, OC19-LM

cil-¢, 6eI2-C,
GeI3-C, cuTa-C,
R15-C, GuTe-C

8t 1 (cont faned)

Type Froquency

Loeat tun

Semi-
annually

Up and downstream trab
of oftsite surface

waters ulitch moy

he subject e

direct vunot f from
putentfally con-

tam) saled areas

Wells located aroune  Level Uuarterly
futme toilings dis-
posal arce. Three (3)
wells hydrolomically
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disposal area. Three
() lecated vn other
cides of terlings
Jispesal area tncluding
cne locared hydrolegic-
ally up-gradient o
serve as bethyround
locatyon

1-2

Parameters

See
Table &

Gradient

. Rewerls

The extraction of “lightly®
adsorbed phase will be
perioricd in eCeordance
with USLS acthud !-S480-

n

#i1) a0 tatlings ares
well lecations ore
tentative. final locaticns
arv dependent on 4o~
hydroloyic tnvestigations
and cnginger 1ng desiyn
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tawfl-C, uWl2-C,
il 3-0, Guls-c,
is5-C, Lklv-C

Worl-t, tast2-o,
tus -

e

At 1 {continue !}

Location Type

Wells located arcund
future tailings dis-
posal aves. Three
wells hydeologicaily
down-gradieat of
dispose! ared.
located cn other
sides of tairlings
disposal area including
one located hydrologic-
ally up-yredient te
serve as background
locet tun

Three

tock tanks fn fral
tatiings dis wsal

atvca wWhto b are

wsed o wates -

Tty ot bysentond

-3

Level

| requency

Cuarterly

Oearterly

Parencters

Sce
Table &

i, drscalved
Lasgen, e
badity, cun-
ductivity,
air and water
teegereture

Mrkalinity

see

Table 8

Memardy

®Mill ond tailings aree
well locations are
tentetive. Fin:l locatiues
are deperdent un geo-
hydrolugic tavestigations.
Analysis of inttigl data
sey wodify paraueter

T1st as shown in Table 5

Acatyuts of tmtigl dota
vay wae 'ttty peraseter Hist
a% shown o leble 8.
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Sample Foimt
tes tyeat tons

AUL-NQ

Aul-MEY

$3C-to be
deterwined

)

AL ! {cuntinued)

focatiun

Kear the si1te In
proxumity to
netecrological
data collection

Near the site in
an arca where
acquisitien of
pet. date will

ve representative
ot site conditions
for eir guality
nodeling

Te be determined
based on scil
Wy iy

1-4

"d»fdlnfl_‘t el

Total
suspended
particulates
(154)

Wind speed,
wing dircec-
tion, and

temperature

See
Table 6

Fotorhs

iellowing developaent

of the site, AUL-AG will

be woved from any dicturbed
arcss 1o o downwind  loca-

vion

Lxicting Mchersact
procipitetion data will
Le veed (25-year recore)
fxisting Winneuuccs

- Loronitric pressure and

relative bunidity data
witl Lo wsed (Yid-year
record)

To be sawpled at wac-
sutl boundary ot eoch
cot]l sares
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Saupte Foint
bes ignat fons

None

Same as above

MCb-AD, MLT-AB,
Git15-Q0, Qitlo-An

L

tocatton e
Survey of
entbre project tiva
site by hatatat
Lype

Saite as above

Streams in the site tirab

environs witch may

be subjecl to secepage
or direct surface
runott from poten-
trally atfected
Aicas

-5

tbserva-

Same as
above

frequency

4 secsonal
fnventories

Three times
during
groaing
season

Twice

Pargweters

Blota

Seme as
above

Fish,
pertphyton
and beathic
macroinverte-
Lrates

Remarks

Sanpies obscrved for

t yxonumic chardcterira-
tion:s and sclative
staderce oetenw! na-
tion of thieatomd or
cwlenjer :d speores

S uples coltected for
taronaatc characteri-
zation, retative zbund-
an v and vegetatiun
wapping. Detuiminslion
of thriatened or
endanyered species

Same as auove
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2.2 1 capa-
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Saple Polint
Destgnations

GHI-QR, BM2-QR, CCI-R,
1C4-0r, 105-QR, MCO-(R,
'("m. ACB-QR, K9‘m-
QRIG-QR, OCI9-QR

Sample Collection

Locailon

Surfacc waters pass-
tng through the
site or offsite
surface waters which
way be subject to
dratnage from poten-
tially conteainated
arcas or which could

be affected by a taii-

ing lmpounducal
fatlure

T-6

Type Frequency

Sample
Keasurement
Frequency/
Type cf
Measurement

Grab Honthly

Monthly for
disselved
natural uren-
fum, Ra-2¢6,
Th-230, and
suspended
coltds

Quartoerly for
diszolved
natural
uranium,
2a-220 and
Th-230

Soml-
danue!ly for
dis wleed
PL-c iU el
Fe-210

Remar¥s

Surface weter sasples to
Le analyred for dissclved
phase. Sampies will be
filtered if possible
folleuing collectton
through 3 sxshrame

filter (€G.45 um)

Kitural dratrage systoes
(try washes) which carry
surfece runtff from the
cite followirj a precipi-
tatton event will be |
sasplea when possible
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sSample Point
N v Designat tons
Six GUTL-OR, GUTI2-Gi,

GMT3 -0, GUTA-QK,
GRIS-(R. GWI6-QR

GUS11-R, GuS12-R,
GUS1I-R

\\

" )

1)

SN

AL 2 {conlinued)

Location

wells loceted around
future tatlines dis-
posal area. Three (3)
wells hydrologically
down-gradient ot

L)

_Sumple Collection

Type

Grab

drsposal area. Three (3)

located on other sides
ot tailings disposal
area, including one (1)
located nydroteglcally
up-yradient L0 serve
35 backervund location

Stock tanks in tariings
dizposal arca which
are used for watéring

of Hvestods

1-

?

Frequency

Cample
Heasurcument

Trequency/

Iype of
Peasurencat

Quarterly

Quarterly for
dissclved
ratural
uranfum,
Ra-226 and
Th-230

Seat~
annually for.
dissolved
PL-210 and
fo-210

Ouarterly for
dissolved
notural
uranium,
Ra-226 and
Th-23C

Semi-annual ly
for dissolved
PL-210 Po-210

Pemarks

If the sowple cortains
spprecieble suspended
matertal, 1t will be
tiltered o5 soon &3
pessible following
collectfon through a
(<0.45 um) pewbrane
fiiter

The tocatieon ot the
yrourd water sapling
wells will be deter-
wine i Ly o hydrolugical
anclyses of the potertial
wovesent of teepase from
the tatlings disposal
ervca. In guneral, the
obje-tive §s to place
ponfter wells ta all
directions around the
tatlia . are2 with the
caphisz s en the down
gv..clh;:nl Tocatrons
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Lioe D Model
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Colbis, Lhertine

Hakl St-b

three

Une

four 2
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sample Point
Besignat ions

APR 1 through
AR 3

APR 4

AR S

BN Y theouyh
RN S

.{;_\

TAM L 2 (cuat trered)

Sasple Collection

Locatien

Near the site beund-
erles 10 different
sectors, which will

nave the highest

predicted alrborne
redionuctde concen-

trations during

ailltng cperations

At or close to the
nearest residence(s)

or occupied of fsite

structure{s) (if

within 10 km of site)

At a control or back-
ground locatien re-
mote from site

Same locattons 3%
tur oty putloaiates

-8

Type frequency
Contin- Week ly
uous filter

change or
more fre-
quent ly
as required
by dust
toading
Sane as Same as
sbove above
Same as Same as
atoyve atbuve
Cont tn- Sangles
wous for  coullected
soe week/  for Qb
noanth tntervals

repvesent -
targ ahout
the seure
l.(‘f'Od
sath month

Sang:le
Moy vawnl
“Trequeacy]

lype cf
_M;_-_esurc.m'nl

Quarterly
composites
of weckly
semples tor
natural
urantam,
Ra-226,
Th-230 and
Pb-210

Sawe 23
above

Same as
above

fach A8 -hy .
sanple tor
Kn-2/2

Remarks

Cont tnuoes cellectton means
cont inucus saspler opcraticn
with filter cnange weekly
or as needed

The term "nearest” means
the sreas with the highest
predicted airborne redio-
ruclide concentratiors
projected tor will ng

operaticn
Cere will Le te'en tn
celect fon of th: centrol

Sangrt by Lype andd trogquency
rifues Lo rontimioas Cni-
Yoction of & gaseous etr
Canp e with semples being
cloanged slout cvery 3
BoGEs TUr o 0ne wWoil
prricd.  her approved
we ot o4 for cquipeent
sui b 3% passive radun
monitors or continuoes
sasprlers wey te wsed.



an

nnra

i\

N ¥00e

\

i)

n

p— Y
=1tlJ

s

(1}

()

18760006

',.'\ ol ;Jﬂ"l‘.’
Eguigient

PR R
:3-10 foen }t_)l_‘_

foomed,
collectron

i e

Sut Sastace
Corl Peotile

Aandard
Satl
Ruopr,
v -4 2°

five

Up to
forty

Up te

Stx

Itee

Une

Seaple Potm
Destgnaticns

LSH-1 through
SS8-5

SSR-b through

SSR-45

Yo be designated
following tnitial
sampl ing

stsk U through
WSR-S

SUSR &

PN

YAsll 2 (vontinvea)

wamplz Collectinn

Lecation Yype

At same locations Grab
as for cellection of
vadiological elr
particulate samples

300 meter inteivals Grab

to a distance of 1500
ncters In cach of 8
divections fras center
of milling erea or at
point equidistant

frau milling area

and tatlings disposal
arca

300 meter tntervals Grab
tn both a hortzental

and vortical traverse
acruss the milling

s arca

At center vefereme Cyab
Yucat ten aml at als-
tances of 740 meters
ti: vach of § digec-

tiony

At center of wil Giraby

bulldic) areé

el

treguency

fince prior
Lo sfte
construc-
tion

Unce prlor
te site
cunstruc-
tion

Once follow-
ing excava-
tion, level-
ing or con-
touring of

witling area

Once prior
to site
construct fon

fnce tol-
foatng
excaviiton,
ieeoring or
contaur ing

Saugle
Mouserec.t
Irogemnyl/

Vype ot
Weasurement

Nitural
uranfun,
Pa-22¢,
Th-230 and
Ps-210

Al sanples
for Ra-226,
103 of
samples
natural
urantun,
1h-230 and
Pb-210

Ra-220 scll
sanples
natural
uranium,
Th-230 and
¥L-210 {one
saple)

Ra-220 {all
savples),
natural
wrent e,
Th-2W gt
PLb-219 (one
et ot
sarples)

Hatarai

e aftizy,
Ra-205,
fn-J30 awd
b-210

. i1 -

Surface soll seampies wiil
be wollected to 2 depth
of S am

SulL-surface soll profile
suaples will be collecte!
to a depth of three feet.
Lewples will be Atyided
into ong fent seclions
tor analysis
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S el
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watoetal)

- Pulyethylene

teowed

Lot e
Lt hxh
thactra-

tishiang
Lt peent

Vo platton
{tn l-‘."

Sample Point

Nundber Destgnations

Tuo from BMI-BMR, BMZ-OMR,
each COA-uMe, 104-BM,

strean 105-0t, NOo-BM,
MCP-DiR, ACS-BMR,
PCY-Lirgt, GRIG-BMR,
UCly-bmm

four MOG-ABR, MC7-ABR,
YR15-AR, (RI6-ABR

Theoe CRI-VSL VR, GR2-VH |
vit, OR3-¥SL, ¥R

three Polats not shown

ot ecach  on wap

Lype

Pyes

TASLE 2 {Cunt Yuaed)

Locatio Type

————

Up and downstream of  Crab
offstte surface

waters which may be

subject to direct

runoff from poten-

tially contaminated

areas

Collection of game Grab
fish ({f any) from

vivers and stroams

in the site environs

which may Le subtect

to secpage o diract
curface runoi{ tiom
puteniteliy contam-

tuated Mecs

Graring areas veyr Grab
the site in are)s

which wiil have the

highost predicred

alr purfiiuiare Con-
vertradbon, dar o

willing vperattons

Altalte and Hve- Grah

wtock, ratsed in
njn-\'r‘! arga

T1-10

Samply. Collectlon

Frequency

Once fol-
Towing
spring
runoff and
late sumaser
following
perted of
extended
T thow

Semi -
annually

Thrze
L lwes
during

arazing
Svwon

Yiee of
harvest
or
slaughter

S.aple
Hoosuresent
Vrequenm y/
Type of
Heasuresent

Hatural
uranium,
Ra-226,
1h-23C ond
Pb-21iv

Natural
uranium,
Ra-276,
Th-230,
FL-230 ard
Po-210

Neturch
wranian,
ta-226,
ih-2130,
Vh=210 ang

Ratural
vranbam,
Ra-276,
1h-230,
Pu-210 and
Pu-210

Reword

Severs! samples will be
coltected at each Yocation
ard coeaspusited for a
representat fve sasple

wWhele body analysis

First sompling wiil
tnclute Loth (howe and
Lotow areund frections.
AYY sebseguent saaples
w1t be amalysed fur
gunvy viomd fraction
caly

heve ground saa;le
troa altella

Red oo ol senple from
cattle
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Type of Sample/
T L .

ST Sumsty

Gt Dose Rate

- vYressurized
luntzation
Chasber (PIC)

Radun-"2¢

i‘ul‘

- il Raden
Sanpler w/
fedlor Beys

- Mint-
saler,
therline
Madel M5-2

< Scrntillater
fuerline
Hodol SAC-RS

- Scintillator
Cells, Cher-
Tine Model
<C-6

Five

forty to
eighty

forty to
etghty

Up to
ten

Sanple Point
Bestygnat tons

il threuyh GOR S

GOR 6 throush
GOR 85

To be designated
following tnitial
sampl ing

PHE T throusgh
RKI 10

tame 2 \._l'hl et )

Locition Type
At saw> locattans Direct
as used ter collect-  readout
ton of particulate
sanples
150 weter intervels Same as

to a distance of 1500 above
meters In cach of 8

direct tans from center

of the milling area

and tarlings disposal

area

150 weter intervals Same as
in both hortzontal above
and vertical

traverses across

willing arex

AL ¢enter reference 2-3 day
locattan and at pertod

distances of 150
and 1900 meters in
each ot 4 elrecttons

Lawple Cal teciton

San,le
Heasuromerd
Vrequency/

Type of

frequency Peasurersot Rerarks

Once prior Once Tre td1ling area refers to

te site direct the area which laclades

consivuc- readout ore storgac pads, mill

tion butldings and cther pro-
cessing aress.

Seve as Same as

above above Other epproved methods
and/or eguignent such as
scintiiloneters or TLDS
my be ust..

Once follow- Same as

ing excava- abtove

tion, level-
i{ng or con-
touring of

milling area

Oae sample
during esch
of three
ronths

fach saumple
fur Radon-222

tiux
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TABLE 3

Surface Water Quality Paramaters--Non-Radislenicel

Physico-chanical Grout

pH

Suspendsad Solids

TDS (@ 180°C) - Total Disscived Solids
TDS (sum of constituents)

Color

Alkalinity (bicarbonate, carbaonate, hydroxida)
Acidity

Calcium - dissolved*
Maynesium - dissolved
Sedium - dissolved
Potassium - dissalved
Chloride - dissolved
Fluoricde - dissclved
Sulfate - dissolved

Silica - dissolved
Cation-Anicn Balance, calc.

Nutriants Cruop

Total Kieldahl Nitrcgen (0R3-N, Organic, 2nd liH3-ll, Ammoniz) -
total and dissolved

Mitrate (N03-N) - total

Nitrite (NO2-M) - total

Total Phosphate (T - P0a2-) - total and dissolved
Ortho Phosphate (0 - POg3=) - total 2and disszlved

Organics Loadina Group

80D - Biological Oxygen Demand
€00 - Chemical Oxygen Cemand

TOC - Total Organic Carben 90003
34

Trace Metals Group A

Arsenic
Barium
Beryllium
Cadnium
Chromium

* ¢ D.83-um pnase



TABLE 3 (continuad)

Traca Metals Group A (cantinued)

—— ———

Cepper
iran

Lagy

. (210 Bl e
Manyanase
ar -
.‘Q‘r".; "\[

Viismpn airm

g e
o2
Cka!

" .
enium

-

v

LA TE L
;-

-
Y- e

Treca “:t2ls Cioup B

=Ly
s 1 -y
Bignuth

Cobylt
Gallium
Ceviranium
Lithicm
Soroatigm
Tin

é- Txteﬁjum
Veradlium

-3 y
LITCINTEN

Tas

Tota! Loliform
Fucal Coliform

T-13

90003 ,35
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TAZLE 4

Bad Material !Sediment)--tion-Radiclay!

R

Arsenic
BDariun
Berv1lium
Cadznium
Chramium
Copper
[ron

langanrase
Mercury
HMolybenun
Nickel
Selzniunm
Silver
Zinc

9000336
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TASLE 5

Sroundwater Quality Parameters-=ton-Radio’ szica’

*hysico-chemical Group

oM
135 {4 130°C) - Total DJissoclved 3¢l 2s
TS (sum of c:nstxt.en s)

«r )

alkalinity (bicarbonate, carbenate, "rorixice)
Acidity

Calcium - dissolved*
Magresium - d1ssolved
Sodium - dissolvad
Potassium - dissolved
Chloride - dissolved
Fluoride - dissolved
Sulfate - dissolved

Silice - dissclved
Cation-Anion Balance, calc.

Nutrients Croup

s

Total Kjeldahl Nitregen (ORG-il, Or;2niz, and NA3-l, A772ni2
total and dissolved

Nitrate (N01-N) - totel

Nitrite (N02-N) - total

-~

Total Prosphate (T ~ PCA3“) - tc':
Ortho Phosphate (C - 90; =) - toid

~

-
-o

Trace Metals Group A (Dissolved Phase)

Arcenic

Bariun

Beryllium

‘Cadmium

'Chromigm

Copper :
'Tran 90003 37
Lead

Manganese

Mercarj

Molybdenum

Nicke]

Selenium

S1lier

Zinc

* { 0.535-um phase



TABLE & (centinued)

Trace Mztais &roup B

Bismuth
Conalt
Gallim
Germaniunm
,izw',
Stronti
Tin

Titaniunm
Vanadium
Zirconium

9000338

-

'
sondd
o
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THELE 6

tyrface Soi) Chapictry Parameters--Mon-fizi:tozical

pPhysico-chenica’l Group

ek

Conductivit)

Saturaticn Yercantage
Caicium

Sodium

Magnesium

Sodium Adsorptica Ratic

Particle Size Distribucion

Phospherus

Patassium

Qrganic Matter

Cation Exchanga Capacity

Trace Met2l:z Group

Copper
Zinc

L2ad
Chramium
iron
Holybcenum
Sulfate
S2lenium

90003539
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