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hie US ERDA, as part of the WURE proi,l‘i'r:l, hn:. initiated a nationwide lNydrozco-
chemical and Streanm Scodinment Recoanitaennce (USSR),  The atos of the LUpe -
gram are to provide data on which to b's-c more accurate estimates of US vwranium
reserves for long—-range p'l.annuu_, and to aid in meeting the nation's projected
uranium demainds iuto the mext century. The HSSK objective is to cowplete, by

1680, a rcenmmnaissance of the nation's surface waters, ground waters, and strean

and 1dk£. sediments, to aid in assoessaeat of uranium reserves and J'lc-nl Wilcat Lon

of areas of interest for exploration., Responsibility for carrying out tho HEGR
across the nation is divided among four ERDA Laboratories: Lawrenee Livernore
on the west, the Savannah River Laboratory on the east, the Oak Ridpe Cascons
Diffusion Plant in the central statce, z2nd the LAS'. in the Rocly lountain
states of New Mexicon, Colorado, Uyor:ing, and Moatina and the state of Alaslka,
To be most effective in meeting dts objective, data from the NSSE must be ae—
quired and reportid in a timely fashion, evaluated in conjunetion with all per-
tincent geclogical, geochemical, and geoptrsical information available, and pul
to use with all wmethods of uraniunm rezource assescment and exploratinn,

Based on extensive review of world literature on the subject, and results of
pilot work, the LASL has concluded that, in Keeping with the existing tiwme and
funding constraints, the most effective geochiemical reconnaissance for
over the region for which it is responsible should follow striet, standacdized
sanpling procedures and concentrate eszentially on determination of the uranium
levels in both matural waters and waterborne scediments whercever possible.  Also,
it is considered necessary that at least one well- LhO"On vater sanple and/or
scdiment sample be obtained from ecach noninal 10 kn?, except: din localitiices

(such as lake arcas of Alaska) where abundaut water in contoct wlith oxganie
scdiment should male one sample location per 20 kn” or so suffice, This in-

dicates that sampling v 240 000 locations will be reqguired over the v 2,7
nillion ka? land arvea assigned the T.ASL.

uraniuia

Patterned after extensive uraniun reconnsissaace done in many other
the LASL project is comprised of the tolloviug five components: (1) Organi:
tivn and plamning, which ducludes waengenent, desigi, and exeentdon; (2) Picld
saupling, which includes orientation studles, genervation ot p(LJ(J('.nHm\..,

and cuntr:ncli‘i.n;v and fnspection of field work; (3) Smuple receiving and analysis,
vhich includes development. of methods aud hardwaere, quality asusurance, and
archival storage; (4) Data handling and presentation, ifncluding vorlf.ltrn ion,
storage, output, and plotting; aud (5) Data evaluatlon and pub.l..u..\t.lnn which
incorporates geocheaical, peologieal, statistical, and empivical evaluation

and report writing. The LASL approach to eoch (mup(m(‘lll and the current status
in ecach state are deseribed,

conntries,
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i. L rRODUCTION

The US Eoerpy Rescarch and Developaeat Adninictrvarion (EnbA), s part of the
Mational Uramiun Resource Evaluation (NURE) progran, has ionitialcd a it ton-
Over the past 20 years, such work huas bheea sponsored by the goverpeuts of

nany couatrics around the world, both in the East aud the vent 27?0 yhe ul--
timate ains of the RURE progr.a are to provide the Yedeial Goveconusnt with

data on which to base more accurate ¢stipates of US urimium veserves and to
aid private Industry in rezeting the nation's projeeted uranium deanands into
the nese ceatury.  The objective of the uranium NSHR is to cosplete, by late
1980, a reconnaissance of the natlon's surface waters, ground waters, aud

stresa and ' ote sedicments, to aild in the assessment of uranium reserves and |
the identificatlon ¢f arcas of intercst for uranium exploration.

Howati, all states nf tho US are ta bhe casored, ]

Yxcept for
Responsivility for carrylng out the NSSR for uranium ac
been divided awong four ERDA Laboratorics (Flg. 1). The ' s Alacos Scientific
Laboratory (LASL) of the University of Calilornia, located at Los Alamos, NM,
is responsible for the coverage thronghout the Rocky Mountain states of New
texico, Colorado, Vyomiuy, and Muntana, ulich form a tier stretching northward
froir Mexico ta Canuada, and for the state of Alaska, which is lavger by itself
than the other four combined.?!  The LAS! approaach to the HSSR for uranium is
the subject of this paper.

+ the nation has

The HSSR throaghout the remainder of the continental US iz the responsibility
of:

(1) The Tawrence Jive.wore Laboratuery (LLL), also o the Universily of
Cilifcznts, located at Livermore, CA.  The LLu has the scevea conterninous
states vest of those to be coverced by the LASL, !

(2) The Oak Ridge Gaseous Biffusion Plant (ORGPP), operated by the Union
Carbide Corporatiou, and located at Ock Ridge, TN, Yhe ORCDP has the respon-
sibility for twelve central and northeast-central states located next east--
wvard of the four-state ticr to be covered by the TASL. *

(3) The Savauuah River Laboratory (SR1), eperated by E. L. du Pont de
Nemours ) Company, and located at Aikuen, SC.  The SRL is responsible for a
twenty-five state reglon stretching aloag the castern scaboard and Gulf Coast
from Maine to Louislana,

To be wost effective in meeting its obicctive, data Lrom the HSSR for uranlun
must be acquired and reported in a tiw-ly fashion, cvaloated in conjunction
with all pertinent geological, geocheiical, aud geophysical informatfon avall-
able or hecoming available from related projects (sueh as the acclal radionet-
ric reconnaitssance, other NURE projects, and the USCS aranium-thorlum re-
seacch),??7?6 gnd put to use with all of the varfous techniques of uranium
vevource auscessment and methods of explorat ion, 27,28

11, AREA OF RESPONSTBILITY AUD APFROAGH TAKER

The LA3L first obtained funding for the uranium HSSR In April 1975, at vhilch
tine the project desipn work h(-.gv,.'m.7l As shoun dn Table T, the total area of
the five states assipned to the TASE i approximntely 2.7 million km"', or

/) . )



LASL AREA OF RESPONSIBILITY
2.7 MILLION SQ. KILOMETERS

SAMPLING NOW CORPLETE IN
540,000 SQ. KILOMETERS

LAWRENCE LIVERMORE
LABORATORY (iLL)

OAK RIDGE GASEOQUS o (%.
DIFFUSION PLANT (ORGDP) | Inie e

SAVANNAH RIVER LABORATORY (SRL)

I.t-lnnll“al:ho n!o ry .
el Ul iy of olifar

Fig. 1

Arecas of responsibility for carrylng out the HSSR across the nation.



TARLE T

AREAS OF TiE STATES FOR WiiCH TiF LASL 1S 1:1-‘.5:10?;5;11;1.1-:
TH Tl URANTUM HYDROGEOCHEMICAL AND STREAM SEDIMEMT RECONIATSSANCE

Land Areca Inland Water Avca Total Arca
kim? kn? km?
Rame _fmi?) (mi?) - _mi?)
New Mexico 314,456 658 - 315,114
. (121,412) (254) ' (121, 666)
Colorado 266,753 1,246 269,999
(103,766) (481) (104,247)
Wyouing 251,755 1,841 253,598
(97,203) (711) ~(97,914)
Montana 377,069 4,017 _ 381,086
(145,587) (1,551) (147,138)
Alasta . 1,467,052 _ 51,748 1,518,800
_(566,432) 19,980) - £586,412)
Totals 2,679,085 ' 59,510 2,738,549,
(1,034 ,400) (22,977) (1,057,317)

Approximately 357 of the areca of the contiuental U,S.

U.S. Arca® 7,676,719% 150, 898 7,827,617%
©(2,963,998) (53,262) - (3,022,260)

%U.S. Area excludes Hawaii

about 357 of the continental US. The total time between April 1975 and Octo-
ber 1980 amounts to 5.5 yrs. Tihe total funding anticipated for the entire
nationwide project was about $40 million. Consequently, based on an exten-—
sive and detailed review of world literature on the suhject,z"zo»zz“so_and
finally, on results of pilot work,sl»62 the LASL has concluded that---in
keeping with the existing tirce and funding constraints--the nost effective
grochemical reconnaissance for uranium over the reglon for which it is re-
sponsible szhould follow strict, standardized sampling procedures a.d concen-—
trate essentially on the deternmlnation of the uranium levels in both natugel
vaters and waterborne sediments wherever possible.?>?313,14,32,40,50,57

Apain, on the basis of expérienco reporied in varilous geologic reghaes and
clirvatic zones from around the world, it is considercd necessary that at
least one well-chosen water sample and/or sediment sample be obtained from
each noainal 10 km?, except in loecalit’es (such as lake areas of Alaska) _
where abundant water in contact with orgenic sediment: should make one sample
location per 20 km? or so suffice. Whild it has been shown in some areas
that such a sampling density is not particularly bromlsing,sn’nlgszg in a
considerable number of others it has yroven quite adequate for uraniun ce-

connaissance work aimed simply at del-ineating areas favorable for explora~-,
tion,12,13,30-10



Also, sivec the dispersion trains of uranium in water are sometines much
greater than in ““di“ﬂ“t,g’lz’hl as is peaccally the case incarbonate tege-
rnues,g’gq or vice-versa as has also been rupurtud,b'7°’3c:"] particularly

in arcas of bituminous rocks, the saepling of both waters and sedinents vher—
ever possible shoeld enhance the adequacy of coverags as well as give better

L3 . - - . . 3 H K 5 Y
insight into the uraniua geochenistry of any gpecific arca.b,19,39,56,57

Furtheerore, while the detailed sampling of water alone has been credited with

playing 2 majoxr part in the discovery of actual uraniun dcpo§its,3'1“»28’“2

the sampling of sediment often holds greater promise,ll,za,s’ ;articularly in

areas where there is a large component of organic materiall?,37,39,45,51  ,
where only dry stroeam beds are generally available,® 19,41 ypder advantagzeouns

" conditions, which are not uncomion, the benefit of the depth of penetration

to he accrued from water sanpling (vhether wells ace actually sanpled o

not) 2531 ean ulso come from sampling sodimeni-—particularly where organic

material serves to integraie oveér the long term the uranium levels in the

water with which it is in contact.10,3? '

At ary rate, the saonple deasities decided uvpon indicate that the sanpling ef
about 240 000 locations will be required cver the total land areca of approxi-—-
mately 2.7 nillicn kn? assipgned the LASL. (n order to weet this requircnent,
and cffcctively put ihe suanics to use, it was recognized from the outscet that
a cowplex array of a:tivities, involving numerous péuple, would have to be
prepared four, scheduie?l, ecxpedited, and carried out. A major portion of thess
activitics uve identilicd in ¥ig. 2 and describoed below,
Organizotion Aud Planaing,

This is the nost criticsl portion of the survey becausie certain portions of

auy oripinal plan can prove irrevers:ible once instigated, Close teamwor) ie
requircd betvesn all the principals. To insure proupt action, a Survey Design
and Evaluation Worliing Grcup vas forned from within the TAST, to give thoir

full sttention to orgoaization aad datailed planoning of the projoect. Working
closely with the contract administretors and utilizing consultants as decied
prudent, th: Working Group included the Yroject Manager and an adequate number
of &taff Members to bring to bear the laboratory-wide proficiocncy in peologic
sclence, nuclear and conventional analytical chemistry and physics, electronices,
and statistics. A cross-referenced map and document library was developed,
containing all USGS quadrangle, topozraphic, and geologic maps; satellite, ailr
photo, and infrared coverage; and hydrologic, magnetic, gravimetric, radiomest-

ric, wiunral, ore occurrence, and land management wmaps available throughout the
entire LASL region. .

The LASL admilunistrative chain supporting the USSR comes through the Director's
Office and the Associate Director for Research, on through the Geosciences
Pivision Office and the G-Division Leader, and to Group G-5, the LASL Geuocheml~
cal Applications Group. This Group, with the help of the aforementioned Working
Group, has the responsibility for designing and carrying out the LASL MS3R pro-
ject. VUpon being formed, Group G-5 ftcuk over the map and document library and
began organizing aud plannlng the various aspects of the reconnaissance work,
In addition to the wrlting of specifications for all contract work, the oxdering
and testing of all necrssary field cquipment and supplies and the. deyelopnent

ot field data collection, handling, verificatlon, cvaluvation, and reporting

formala wveve addressed.  The aim throushout hias been to standardize and automate

5
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vherever potnibibes One ol the firat pajor iteus of business was developm:at

of the Field dira forn shoun dn Fig. 3. Ultieately procured'as a eallated
fire—, wvater-, nxl teac—proof front sihcet, with three ifferently culored,
carbonless-copy sheots and a sheet of tuelve preprinred sanple labels behial,
the ficld data furn Is designed to allow versatility and take account aof
those parametes most comnmonly measuced and pub to use in uranium reconnais-
sance vorl aroand the world.,  Important dinterpretive factors to vhich these
peasured paraivters relate are describaed bielo-r.

pH : - . ST
Uraniua is soluble over a uide rance of p‘.l,e and it is only when extrens
high or low values are encountered that it becomes inportant to Inter—- .7
pre ation."! As pH decreases, uranium content incrrases. 30,21

Specific Conduckance

An increase in total dissolved solids

specific conductance) w.&}l usually be
nlum in natural p.'.'|t¢-r;.-.-'s3'-'-"3a"“

(apprcximated by an increase in
acconpanied by an increase in ura-

Equivalent, Uraniun

This is o measurement of surface radioactivity (urantium and thoriunm
daught er product s) at cach location and i1s provided for use alone or

with LUK airborne radfometrie results when they hecomz available, An
abnorially bigh value is indicative of local radiocactive mineralization.}?®

Tomporatlure

The temperature of rhe water may influence the measured concentration of

uranium to sorme extent siuce it conitrols the rate of certain cheaical
reactions and biological activity,31,41

 Geology ;
Uranium content is generally higler in wat:rs draining certain lithologies .
(such as acid igneous types).28:50 oxidizing ground waters.often circu--
late in highly fractured, fissured, and faulted terranes, and often act

to introduce dissolved uranium into the surface waters In favorable
arcas. 10,14,19,31,35,39 ;

Orpanics

These can be approximated from water description, density and -type of
local vegetation, and tempevalure. Wigh organic content tends to rapidly

adsorb uranium from water and correspondingly increase uranium in sedi-
ment. )

Relicei

Surface waters draining mountainous regions tend to have rc;.lat-lvely short
dispersion trains of uranium.?s
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Vo clingse the uraniun coateat rations
cateal, dn nedines! Lidahh Dur iug perstols
of rapie tnow STt ol Wich oot the nornal wraniun concentration 1y
be dinini:bed by a factaor of 1 to 2 tiren, dus to diletios, Followisg
pericin of drought, the uranbe ecntent in radimsater runoff has heea
foun? to shaply increiase Jor @ hrici ju-r'i.m]_:‘b,h'n

.
. [}
in e fore vater. ioel, to oson -

In standing vatoers
(lalees and p.)ll'-'-“)’-w’-:'{i"“ cvipurat ing is proevalent, the vraniua coateint
tends to inercas -3 Hydrogeochiaical sueveys shonld Le conpletel over

a shwrl period of tine to minteize the nfluence of seasounal c!:::::;',t.-..a:w

Cont e inant s

She ddieat ificotion of poiential sources of contormination such as metullie
nines, diep residees, anl acdd rice varers can be fupertant to peliug o

- . 0 . L4 1
proper iuterpreiation of the uraunise dnta. 22,50 91 use of i

hosplate
foert ilicers mipght Inerease the vrenium eonceatration in certaln agri--
ne
cultural areas.

_1" i \'1(‘ S'l'."tl-'. i "

Except for oricatation stodites and cheek samples, all ficld eampling is dons
by cowacial contracters according to the LASL gpecifications., A1l contructs
are et by conpetitive b adicg.  Each contractor ds supplicd field maps vith
the denivad maenle types and locatious sy bholleally premarked at the TASGL,

The raps are norpally USGHS quudrangles (evither 7.5 or 15') but, where not
aveltal e, Yorest Seryiee, State Higicery, or other reasonably detailed smaps
arc providwed. As cach Jocation s sampled, a wnique sample location nurbeor,
preprinted o the transpaveost adhesive labels provided with the identically
mubered ficld dato forns, is pasted over the precisely warked site on the
field map. The latitude and longitude of cach location is corputed by the
gaupling contractor. Every location is later checked (and corrected if r.cces-
sary) at the LASL by overlayiung computcr-prodiced location plots on the field
maps used.  The latitudes aud/or longitul.s are corrected if the overlay

lccat lons are displaced by more than’ 50w from the locations marked on th2
flc¢ld maps:. When a desived locatlon cannot be sampled as specified, an alter-
nate sample type or location as mear as possible to the origlnal one is picked,
and the new sample type andfor location is/are warked on the field nap and
properly labeled as :sbove.  Aveas are norcally sampled in approximately 20 000
kin? bLlocks tu match USGS 2° map sheet boundarles.

Water Sampling

Water camples are taken directly from the source wherever possible,’

" filtercd through a 0.45-micron meabrane filter into onc each, prewashed
and scaled, 4l-ml reactor "rabbi t" and 25-ml vial (botl polyethylene),
Both are thea acidificd to a pH € 1 with BN, reagent-grade HNO3. All
gample containers are doubly labeled with the preprinted, adhesive labels
carrying the same sample location number preprinted on the field data
form. Springs are sampled as near to their point of emergence as pos-
sible: stream waters are taken from fast-flowing current away from the
bank; ponds (including small lakes and reservoirs) are sampled from Just

9



helow the surface, avay Lrom the bank; and well watecs ace taken near
the wellhead if the well is pumping or from a holding tank if not. Re-

cause of the high costs idunvulved in Alaska, the time consuming operation
.of f£iitration is deleted. '

Sediment Sampling (Wet ot Dry) -

Enough fine-gralual, organic-rich, water—ltransported sediment to yilcld

a composite somple oX ~ 25 g after processing (as indicaied below) is
taken from beneath the water level (wher: watér exists) at theee closely
adjacent spots at cach loecation, This is done with a polyethylene scoop,
after the wvater sample (if any) is taken. The sediment is put into a

new, clecan, and originally sealed, rip-top polyethylene bag and properly
double-labeled for delivery (with the fleld data form) to the contractor's
dryiug Tacility. After deyiep at £ 109° ¢, each sample is sicved through
staiuless steel sicves to -100 mesh. The -10G mesh fraction ieg put into
a prewashad, 25-ml polyethylerne vial, approprlately double-lateled (iising
labels from the data form), and sealed for shipment to the LASL. In lake
sampling campaipgns in Alaska, the scdiment sample is taken wlth a specially
desipned, suction-operated bottom sampler dropped from a helicoptex.

"F nld Measurements

The air temperature, taken in the shade at the time of sanpanu, is re—
corded te the neavest whole degree centigrade, ‘The water temperature dis
measuced in the soucce water and recorded to the nearest one~half degree
centigrade. All temperaturc measuremeuts are made with quality, precali-
brzted thermometers. The pii of the source water is measured with a cali-
brated, portable pl meter or multi-range pll paper, and recorded to the
ncarest one-tenth of a pll unit. ‘ihz specific conductance (pmtin/cm) of
the source water is measured with a calibrated, temperature compensated
(25° C) portable mezter after the attached samplc cup or probe has first
been rinsed three times in the source water. Yhe sciantillometer rcadings,
taken on a flat, dry spot within a few meters of the sample lncation, are
measured with a portable scintillometer., Two readings are recorded, the -
first with a radiation shield in place (blocking out ground radiation),
and the second with the shield removed, The readings (in eounts/s) ave
converted by comptter to give the equivalent uranium (eU) value set forth

in the data listings. No scintillometer .readings are taken when lake
sampling in’ Alaska, . .

Field Observations

Thv«e represent the best subjective judgment. of the ficld sampler on loci~
tion and inclede very general descriptions of the loecal bedrock, sedliment,

water, vegetation, terrain, weather, possible conruanants, and water well
- womfiguration, 1f nppl[cnble.

Sample Recelving and Analysis

Sumples are rcceived from the Ficld along with the location maps and all but
the last carbonless copy of cach completed fileld data form. ‘They are shipped
or deliverced in special LASI-furnished, insulated shipping containzrs which
will hold the samples obtaived [rom noniually 200 sample locations, After
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inventorying all samples against the data forma, the water samples in the-
25-m) vials ¢ e nent to Group CMB-1, the LASL Analyrical Ciiemistry Group,
vhere detexmination of the urauinm contenr is done by f]uormnétry.ﬁu The:
wvater samples w the 41-m. reactor rabbits, as well az the dried and sieved
gcdiment sziaples, are sent to Group P-2, the LASL Reactor Research Group,
where all delayed neutron eounting (DNC) for uranium and any multielement

work by ncutvon ~ctivation analysis (NAA) is done. The us: of DIC for deter—
mining total uranium In ﬂedimentu:"’p17,25»55s53 s_lnd uraniun in water,l?pz_ssl'l
as well as the usc of NAA for multielcment analyses in
surveying, offers great advantages.?9,25,41,55,63

general geochenical

e

Wafer Samples Analyzed for Uranlum by Fluo}ﬁmét;i_ ' o - 3_-qi.

In ® controlled laboratory environmzat, a Wa¥ (987)-Iir (2%) flux pellet
is prepared and placed on a platinua dish. The 25-ml water vial is
vigorously shaken and a 0.25-1l aliqguot of water 1s withdrawn, dropped on—
to a flux pellet, and then evaporated under a heat lamp. The sample flux
is then heated until fused. After it cools, it 1Is excited with ultra-
violet radiatlon In the fluorometer, and the measurcd fluorescence is .
read, recorded, and put throvgh & cemputer routine using standards and
blanks run at the some time to obtain the uranium concentration,b% Wator
samples whilch have uranium concenirations in excess of 10 ppb (the upper
limit of detection of the fluorometry system wlthout rccalibraltion) are
reanalyzed using the delayed neutron counting technique descrilbed helow.

fhose with < 10 ppb have their uranium concentration automatically en—
tered in the data base.

Wator Samples Analyzed for Uraniua by Balayed Neutron Counting

Only waters with > 10 pph uranfum are assayed vsing DNC. Samples taken
in the 4l-nl rabbits are thorougl:ly cleaned (exterlor) before analysis.
Samples recelved in 25-ml vials (used exclusively in some of the early
work) are tranaferred to clean, labeled, 41-ml rabbits before belrg ana-—
lyzed. Fuch water sample is weighe’, and its weight (less that of the
rabbit) and locatlon number are recorded, The rabbits are then loaded
into a 25-simple transfer clip, The reactor pneumatlc transfer systen
and background radlation levels are checked, and the system is calibrated
using four standards. The transfer clip. is installed on the pneumatic
feed line, and the count control is sct (typically, a 60-s irradiation,

& 30-5 delay, and a 60-s count is usad, but this can be changed to accom—
modate nbnormally high or Llow uraniun concentratilens). 7The samples are
aatomatically cycled through the systceawt end the uranium concentration le
automatically conputed in ppb and entered into the dara base,

Uranium Analysis of Sodiment Samples

All scdiment sauples are analyzed for total uranlue by DNC. A split of
cach sanple (dricd and sicved as described) is transferred to a clean
fi-ml rabbit, weighed (less the tare), and recorded nlong with the appro-
priate locatlon number. The readled rabbits are loaded Inte a 50-sample
transfer clip. The reactor pneunatic transfer system and bhackground
radiation levels are checked, and the system s ealibrated as above,

The transfer cllp is Installed and the count control ia sed (Lypleally,
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a 20-s irradiation, a 10-s delay, and a 20-s count 1s used). The ‘nu-
ples arc cycled through the system and the uranium concentration is
gutonaLlcally measured, computed in ppm, and entcered dinto the data base,

Data Verification, Mandling, and E;ﬂséntg}ioﬁ

Once t @ incoming san. .es hove been inventuriled, the ficlii data fornms are

wanuai.y checked for dAncomplcte or inconsistent iInforimation. Once this s
done, the oxriginal front sheet 1s torn off aud sent to Group Q-12, the L:AIL
Energy Divi.ion®s Staiistical Analysis and Assessment Group, for entry into

a computer data base. A separate data base is established for each iIndividual
arca of approximately 20 000 km2. As the data is entered, it again goes _
through a verification routine, this time programmed into the computer. Once |
all th= field data for an arca arc entered, overlays arc plotted of all sample
locations at the same scale as tha meps v=;d in the field and carcyiug the lo-
cation numbers. The overlays are checked agalnst these maps and all necesrary
correctionn are made. By the time this 1s done, the uranium determinations

on both * :: waters and the sedinents are usually completed and fed Into the
data basc. After a cycle of data-base recheeck and cleanup (to insure that
thexe is o uranlun value for each and every water and sediment sample), the
_flrst set of a standavrdized sequence of normal and log-—norimal frequency histo-
grams of the uraniun conceatratloa: for cach individual smaple source (l.e.,
springs, streams, wills, etc, ) and uranium concentration overlay plots (dis-
tingishin;, hetween water and sediment sample sources) is automatically pro-—
duce. DBy c. mination of this output and the data listings through no less

than two (but nc more than three) iteratlons, the Final versions of the histo-
grrams and uranium concealration overlay plots for the HSSR report on an in-
dividual areca are dixrived. These, coupled with the computer data output
listings and the xesults of geological, peochemleal, and any statistical evalu-

ations that have heen carricd out, willl go to [orm the standard LASi, HSSR re-
ports as briefly doscribed below,

Data Evaluation and Prnsggyﬂyigg

Reither time nor funding will allow in-depth evaluatlon of all the f£ield and
analytical data. The princlipal alm will be to see that all data is standard-
ized, consistent, and valid as far as the described sampling techrniques and
analytical resulis are concerncad., The LASL does, however, plan to includa a
geologic base map at 1:250 000 scale whenever possible, unless one is publicly
avallable with the same bhoundarles aus the arca covered in a specific report.
In addition, a 1linlted amount of geological, geochemical, and hydrologleal
interpretatlon and/or statlstical analysts willl also be included as part of
the standard LASL reporting format as outlined below,

LAST. Reconnatusance Report Format
A. Abuatract
B. ‘lext (& 10 pages), to include sectlons on:

1. Geography, climate, weather (at the time of the ‘survey), .
2. GQGeolopyy, hydrolopy, water qunllty, and geochuemieal consilderatlions,
3. Uraniupe ocrcucrences in the acea,

&, ¥umpirical and statlstleal cvalmations,

b. Concluuions,
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C. Standaxd procedures used in taking, treating, and .ndly/xu' thv
samples.

D. Data listings (lncluding sa-,le Informution, Field dalta, and uranluvn
concentrations) for: )

1. Vater sarwles,
2. Sediment samples.

E. Xey to codes used in data 1istings;
F. Maps and overlayq (at 1:250 000 scale),.

1. Cueology rap.

2. Sample location overlay.

3. Graphic plot of uranlum conccntrations——watern.

/. Craphic plot of uranium concentratlons—-sedimeat.

G. References cited. It is planned that at least the most current and
best 10 or 12 references on the geology, water quality (chemistry),
and urantun geochenlstry of the arca wlll be refercenced, such that

the reader will have the complete bilbliographic data for uuch reports
nt his finger tip,.

IIT. PRESENT_STATUS OF 1T LASL HSSR PROJECT

The status of the LASL HSSR sampling coverage and sampling contracts in the
states of New Mexleco, Colorado, Wyonrlnz, and Montana as of March 1, 1977, 1s
showvn in Tig. 4. The status and schedule of sampling :in Alaska 1s shown din
¥ig. 5. At the present time, one of the filve sampling scasons has passed and
the LASIL hag sawmpled about 19% of the total area for which 1t 1s responuible,
If this rate can only be continued, the asalgned HNSSR for uranlum througlhiout
the LASL's region cau be accomplished., FEvery effort 1s belug put into in-
suring that the data acerulng is valid and can he offnctivay put to unce hy
the public sector as well as the ERDA,
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