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Vonodium  concentrotion - p.p.m.
CRAND CANYON 15(2' Sheet + < 10.0 o 20.0- 20.0 O 30.0- 40.0 ® 50.0- 60.0 @ 80.0- 100.0
Vanadium In Sedimenis / x 10.0- 10.0 o 20.0- 30.0 (O 40.0- 40.0 @ 60.0- 70.0 ¢ 100.0- 120.0
975 Values Above DL. / . 10.0- 20.0 o 30.0- 30.0 © 40.0- 0.0 @70.0-80.0 ¢ > 120.0
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GCRAND CANYON 1’x2* Sheet
Log Cumulative Frequency Plot

Titanium Values — Surface Sites
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Titonium  concentrotion - p.p.m.
CRAND CANYON '2' Sheet + < §00.0 o 1200.0- 1500.0 O 2200.0- 2600.0 @ 3400.0- 4000.0 (@ 5400.0- 6800.0
Titanium In Sediments . 600.0- 900.0 o 1500.0- 1900.0 () 2600.0- 3000.0 @ 4000.0- 4700.0 ¢ 6800.0- 9000.0
688 Values Above DL. . 900.0- 1200.0 © 1900.0- 2200.0 (O 3000.0- 3400.0 @ 4700.0- 5400.0 f¢ > 9000.0
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Mungonese  concentrotion = p.p.m.

GRAND CANYON rxz' Sheet + < 60.0 o 160.0- 210.0 O 330.0- 400.0 (® 580.0- 880.0 @ 1540.0- 1820.0

Manganese In Sediments . 60.0- 110.0 o 210.0- 260.0 (O 400.0- 480.0 @ 880.0- 1360.0 4 1820.0- 2010.0
943 Values Above DL

« 110.0- 160.0 O 260.0- 330.0 ( 480.0- 580.0 @ 1360.0- 1540.0 f¢ > 2010.0
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Iron concentration -~ p.p.m.

GRAND CANYON 1'x2" Sheet + < 3600.0 o 7400.0- 9300.0 O 14800.0- 17600.0@ 23100.0- 26300.04) 32600.0- 38300.0
Iron In Sediments « 3600.0- 5600.0 o 9300.0- 11500.0 O 17600.0- 20200.0@ 26300.0- 29200.04p 38300.0- 53100.0

987 Values Above DL . 5600.0- 7400.0 O 11500.0- 14800.0() 20200.0- 23100.0@ 29200.0- 32600.0ff > 53100.0
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ScondiLum  concentrotion - p.p.
CRAND CANYON 1'XZ' Sheet + < 0.8 o 1.8- 2.3 O 3.4- 4.2 ® 6.0- 7.0 @ 9.0- 11.0
Scandium lnbiedlrgelilts x 0.8- 1.3 o 2.3- 2.8 O 4.2- 5.0 ® 7.0- 8.0 @ 11.0- 13.9
996 Values Above L. . 1.3 1.0 0 2.8- 3.4 ® 5.0- 6.0 @ 8.0- 9.0 * > 139
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CRAND CANYON %2 Shetest + < 1.0 o 1.0- 2.0 O 3.0- 3.0 ® 4.0- 5.0 @ 7.0- 14.0
Samarium In Sedimen x 1.0- 1.0 o 2.0- 2.0 O 3.0- 4.0 @ 5.0- 6.0 @ 14.0- 32.0
ve DL 5 i)
950 Values Above D » 1.0- 1.0 o 2.0- 3.0 © 4.0- 4.0 @ 6.0- 7.0 * > 2.0
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Log Histogram
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Frequency Plot
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Europium  concentrotion - p.p.m.
CRAND CANYON %2 Sheet . < 0.2 o 0.4- 0.5 O 0.8- 1.0 ® 1.5 1.8 @ 2.6- 3.1
Europium In Sediments x 0.2- 0.3 o 0.5- 0.6 O 1.0- 1.2 @ 1.8 2.1 @3- 4.0
459 Values Above DL. . 0.3 0.4 0 0.6- 0.8 ® 1.2- 1.5 @2.1- 2.6 * > 40
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Log Histogram
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Dysprosium
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Cumulative Frequency
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Dysprosium concentrotion - p.p.m.
CRAND CANYON 1')<2' Sheet + < 0.5 o 1.0- 1.1 O 2.1- 2.7 ® 4.2- 5.2 @ 7.6 11.1
Dysprosium In Sediments x 0.5 0.8 o 1.1~ 1.4 O 2.7- 3.4 @ 5.2- 6.5 @ 11.1- 16.0
41 Values Above DL. . 0.8- 1.0 o 1.4- 2.1 O 3.4- 4.2 @ 6.5 7.8 ® > 160
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Cumulative Frequency

GCRAND CANYON 1'’x2" Sheet
Log Cumulative Frequency Plot

Ytterbium Values — Surface Sites
- 696 Values Abhove Detection Limits
[+;]
g ; T T T T T
| ‘ | i : |
LMEAN= 0.735
* ; | 8 g | ’ ' LS.D.~ 0.19
. ; MIN.= 0.40
- MAX.= 9.50

0.1885

AL AL

alasas

665 0775

aalasasasass

alsssssasss

aasalasasasass

0.225 0.335 0445 0555 0

asalasassa

AL LA

0115

alaa

0.005

.
=4

LI L A B T T L v F o wrywegrssygvyssy v § ¥

10" 1
Ytterbium — parts per million




YtterbLum concentrotion - p.p.m.
CRAND CANYON 1’XZ' Sheet + < 0.8 o 1.1- 1.2 O 1.8- 2.1 ® 2.9- 3.4 @43 5.2
Ytterbium In Sediments « 0.6- 0.8 o 1.2- 1.5 O 2.1- 2.4 @ 3.4- 3.8 @52 7.6
696 Values Above DL. . 0.8 1.1 0 1.5- 1.8 © 2.4- 2.9 @ 3.8- 4.3 * > 7.6
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Log Cumulative Frequency Plot
Lutetium Values — Surface Sites
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Lutetium concentrotion - p.p

GCRAND CANYON 1'<2' Sheet + < 0.1 o 0.2- 0.2 O 0.3 0.3 ® 0.4- 0.5 @ 0.6- 0.6

Lutetium In Sediments x 0.1- 0.1 5 0.2- 0.2 O 0.3- 0.4 @ 0.5- 0.5 @ 0.6- 0.7
907 Values Above DL
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Uranium Values — Ground Water Sites
Values Above Detection Limits
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GRAND CANYON 1'<2° Sheet
Log Cumulative Frequency Plot

Uranium Values — Ground Water Sites
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Uroncum

concentrotion - p.p.b.

CRAND CANYON 1'%2" Sheet . < 0.0% o 0.089- 0.133 O 1.016- 1.565 (@ 9.038- 15.874 (@ 32.040- 47.270
Uranium In Ground Water . 0.030- 0.037 o 0.133- 0.407 () 1.585- 3.968 (@ 15.874- 25.700 ¢ 47.270- 249.600
82 Values Above DL. . 0.037- 0.088 O 0.407- 1.016 ( 3.968- 9.038 @ 25.700- 32.040 fy > 249.600
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GRAND CANYON 1'’x2' Sheet
Log Histogram Sodium Values — Ground Water Sites
81 Values Above Detection Limits
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Sodium concentrotion - p.p.b.

CRAND CANYON 1x2' Sheet . < 42500 o 5150.0- 5790.0 O 16410.0- 25000.0@) 101380.0- 174120@) 247200.0- 484400.0
Sodium In Ground Water « 4250.0- 4640.0 o 5790.0- 9680.0 (O 25000.0- S0350.0@ 174120.0- 2324004 484400.0- 728200.0
81 Values Above DL

. 4640.0- 5150.0 © 9680.0- 16410.0 () 50350.0- 101380.@ 232400.0- 2472004 >  728200.0
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GRAND CANYON 1'’x2" Sheet
Log Hlsto;ram Magnesium Values — Ground Water Sites
3 Values Above Detection Limits
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MogneSLum concentration - p.p.b.

CRAND CANYON 1'<2" Sheet + < 910.0 o 73220.0- 4400.0 () 14870.0- 24630.0() 109040.0- 1597004 316400.0- 442200.0
Magnesium In Ground Water . 910.0- 810.0 o 4400.0- 11200.0 () 24630.0- 56800.0@ 159700.0- 2544004p 442200.0- 960400.0
73 Values Above DL. . 910.0- 3220.0 O 11200.0- 14970.0() 56800.0- 109040.@ 254400.0- 316400f§ >  960400.0
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GRAND CANYON
Aluminum

1'x2' Sheet

Values — Ground Water Sites
Values Above Detection Limits

Frequency
10
1

A i i

Q) -~

LMEAN=- 2.7
LS.D.= 0.5
MIN.- 86.0

MAX.= 8756.0

TYYryrY

100 1000
Aluminum - parts per billion

T T I I’ T L aas o mm o n mE B ESSS RAALS AALLI BLA B BA B r——rt T

I ma s RASASAALLI B L B B

10000




GRAND CANYON 1'x2°' Sheet
Log Cumulative Frequency Plot
Aluminum Values — Ground Water Sites
o 76 Values Above Detection Limits
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AL umiLnum

concentrotion - p.p.o.

CRAND CANYON 1'x2' Sheet + < 86.0 o 103.0- 117.0 O 212.0- 285.0 (@ 1472.0- 1926.0 (@ 2368.0- 2610.0
Aluminum In Ground Water « 86.0- 100.0 o 117.0- 143.0 (O 295.0- 643.0 (@ 1926.0- 2066.0 ¢ 2610.0- 8756.0
76 Values Above DL. . 100.0- 103.0 O 143.0- 212.0 (@ 643.0- 1472.0 @ 2066.0- 2366.0 f¢ > 8756.0
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GRAND CANYON 1'x2" Sheet
Log Histo%ram Chlorine Values — Ground Water Sites
8 Values Above Detection Limits
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GRAND CANYON 1"’x2° Sheet
Log Cumulative Frequency Plot

Chlorine Values — Ground Water Sites
© 80 Values Above Detection Limits
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GCRAND CANYON

1'’x2"' Sheet

Chlorine In Ground Water
80 Values Above D.L.
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+ < 9100.0 o 9500.0- 10700.0 O 25000.0- 39400.0@ 212600.0- 255800 386200.0- 529000.0
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GRAND CANYON
Manganese

1’<2° Sheet

Values — Ground Water Sites
Values Above Detection Limits
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GRAND CANYON
Log Cumulative Frequency Plot

'<2°  Sheet

Manganese Values — Ground Water Sites
o 15 Values Above Detection Limits
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|

Mongonese concentrotion - p.p.b.
GCRAND CANYON 1'x2' Sheet + < 55,3 o §5.3 $5.3 O 79.1- 178.5 @ 1446.4- 1613.8 @ 1977.0- 2228.0
Manganese In Ground Water « 55.3- 55.3 o 55.3- 63.9 O 178.5- 6687.4 @ 1613.8- 1977.0 ¢ 2228.0- 2228.0
15 Values Above DL. . 55,3 5.3 o 63.9- 79.1 G 687.4- 1446.4 @ 1977.0- 1977.0 ¢ > 2228.0
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GRAND CANYON 1"x2° Sheet
Log Histosgram Bromine Values — Ground Water Sites
9 Values Above Detection Limits
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Cumulative Frequency

GCRAND CANYON

1’x2° Sheet

Log Cumulative Frequency Plot

Bromine Values — Ground Water Sites
© 09 Values Above Detection Limits
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Bromine concentrotion - p.p.b.

CRAND CANYON <2 Sheet . < 16.1 o 48.9- 58.7 O 110.3- 180.0 @ 490.0- 1023.2 @ 1750.6- 2752.0
Bromine In Ground Water « 16.1- 16.1 o S8.7- 74.2 (O 180.0- 236.8 @ 1023.2- 1378.2 @ 2752.0- 5006.0
59 Values Above DL. . 16.1- 48.9 o 74.2- 110.3  (© 278.8- 40.0 @ 1378.2- 1750.6 f¢ >  5006.0
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GRAND CANYON 1'x2" Sheet
Log Histogram  Dysprosium Values — Ground Water Sites
Values Above Detection Limits
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GCRAND CANYON
Log Cumulative Frequency Plot
Values — Ground Water Sites
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Dysprosium concentrotion -~ p.p.b.

GRAND CANYON 1’x2" Sheet + < 0.059 o 0.059- 0.059 O 0.300- 0.319 @ 0.925- 1.224 @ 1.292- 1.292
Dysprosium In Ground Water « 0.059- 0.059 o 0.059- 0.059 (O 0.319- 0.319 @ 1.224- 1.224 s 1288
6y Values Above D.L. *

« 0.059- 0.058 o 0.059- 0.300 (® 0.319- 0.925 @ 1.224- 1.292 * > 1.292
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GRAND CANYON

Log Histogram Vanadium

45

1’<x2' Sheet

Values — Ground Water Sites
Values Above Detection Limits
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Cumulative Frequency

GCRAND CANYON 1"’x2" Sheet
Log Cumulative Frequency Plot

Vanadium Values — Ground Water Sites
- 45 Values Above Detection Limits
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Vonodium

concentration - p.p.b.

CRAND CANYON 1'%2" Sheet % L0 o 1.00- 1.00 O 2.00- 3.00 ® 6.00- 8.00 @ 22.00- 132,00
Vanadium In Ground Water « 1.00- 1.00 o 1.00- 2.00 O 3.00- 5.00 @ 8.00- 10.00 ¢ 132.00- 154.00
45 Values Above D.L. . 1.00- 1.00 O 2.00- 2.00 © 5.00- 6.00 @ 10.00- 22.00 ¢ > 154.00
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GRAND CANYON

1’x2* Sheet

Log Histogram Conductivity Values — Ground Water Sites
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GRAND CANYON 1’x2" Sheet
Log Cumulative Frequency Plot
Conductivity Values — Ground Water Sites

Cumulative Frequency

Conductivity — micro—-mhos per cm.

- 84 Values Above Detection Limits
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Conductivity - micro~-mhos per cm.

CRAND CANYON 1'%2' Sheet + < 45.0 o 110.0- 140.0 O 480.0- 680.0 (@ 2200.0- 3010.0 (@ 3900.0- 8000.0
Conductivity In Ground Water « 45.0- 60.0 o 140.0- 249.0 () 680.0- 1300.0 @ 3010.0- 3200.0 ¢ 8000.0- 12000.0
84 alues Above DL . 60.0- 110.0 O 249.0- 480.0  (® 1300.0- 2200.0 (@ 3200.0- 3900.0 ¢ >  12000.0
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GRAND CANYON 1'x2" Sheet

Log Histogram  Alkalinity
81 Values Above Detection Limits

Values — Ground Water Sites
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GRAND CANYON 1’x2" Sheet
Log Cumulative Frequency Plot
Alkalinity  Values — Ground Water Sites

81 Values Above Detection Limits
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GCRAND CANYON

1’x2' Sheet

Alkalinity In Ground Water
81 Values Above D.L.
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GRAND CANYON 1'x2' Sheet

Histogram pH Values — Ground Water Sites
83 Values Above Detection Limits
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GRAND CANYON

pH

1°’<x2° Sheet
Cumulative Frequency Plot
Values — Ground Water Sites
Values Above Detection Limits
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Log Cumulative Frequency Plot
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USER'S GUIDE te SRL Western Dats Reports

ABSTRACT

This document provides a detalied description of Data Reporis
of the western guadrangles that have b prepared by Savannah
River Laboratory (SRL) personne! for the Natlonal Uraniue Resource
Evaluation [ } progras of the US Department of Energy 1DOEY .

The Guide Includes discussions of the Tollowing toplcs:
1) sample collechiion and fleld seasurements;
(2) format, abbreviations, and codes used 'n data tables:
(3) graphical presentations and maps:

(4) quallly assurance prograns for sample collecifon.
and analysls.
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INTRODUCTION

This document provides & detalled description of Data Reporis
of the western quadrangles that have been prepared by Savannah
River Laboratory (SRL) personnel for the Natlone! Uraniume Resource
Evaluation (NURE) Program. The format described here was est-
abiished for Dala Reporits 1n mid-1978. The descripilons of Lables
and figures are general enough Lo be I1ed to future Data Reporis.
Hewever, soms mingr changes 4 fareal may be sade as the prograe
progresses.

SRL particlipation tn the NURE Progras !s susmarized In NURE-
SAL progress reports (SAL-138).

SAMPLE COLLECTION AND F1ELD MCASUREMENTS

Sampling personne| were itralned by SRL staff members sccord-
tng to procedures 'n published SRL documenis. In the western
quadrangles, the principal document was ihe Tralning Manual for
u;‘t,;r and Sediment Geochemical Reconnalssance (Price and Jo-.s.

1 )

A mintmys of five sediment sub-samples was composited from each
each stream slte. A min amples was collected
for each soll site. An approximately 400-g sample of sediment
passing a 420-wicrometer screen (U.S. Std. 40 mesh) was collected at
each site, In some areas a second fraction passing through a
1000-aicrometer screen (U.S. Std. 18 sesh) but not passing through
s 420-micrometer screen was also collected.

Dissoived lons 'n Tndividual water samples wers concenirabed
In the fleld on portions of fon exchange resin (GIBX-TT(TTI).
The resin was subsequent!iy analyzed at SRL. Speclal procedures
nak Included 'n the tralning manual were employed 'n certaln areas:
L] ground waler samoles were collected for Lhe
L]

.
analysis of helium,

A figure In the paper text 'llusirates the fleld form completed
at sach sasple collection site. Entries are self-explanatory. The
manus! (Price and Jones. 1979) describes In detall the equipment and
techniques (lacluding criteria for slte selection) for collecting
samples and for making fleld measurements.
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Noreal densily for ground water and stress saspling fn rural
aress varies from 13 to 25 aguare kiloseters (5 to 10 sq @i’ por
site. Gurface sample density may be higher where ground waler s
pitng s sparse. Cypplemenial samples are baken at sites of high

tosckivity, or other locatlons judged by Lhe sampler Lo be of
relatively high yranium potential.

Sampling site locatlons are marked precisely on compilation
The s are returned to SRL for deleraination of geo-
g/ aphic ¢ An electronic digitizer (SRL-138) 15 used
to measure and verify TatTtude and longitude for each site, and

these data are Lhen enlered into Lhe -NURE dala base.

A plate showing ground water sampling siles and SAL Ident!-
fication numbers 13 1ncluded In gach report, On this plate, well
and spring sites are distinguished by the use of a plus (#) for
wells and a circle (o) for springs. Printing sodes for the ground

er plate are shown In figure of this User’'s Guide. Another
plate. showing the surface sampling sites and SAL tdentification
numbers. 13 also Included 'n each repori. Printing modes for the
surface sample plate are shown in “igure | of Ihis User's Guide.
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DATA PRESENTATION

In each SRL Dalas Report, sampling poini coordinates, field
data, and the most important fleld measurements and analytical
data are presented together. These measurements are also presenied
tn areal distribution figures, Other T1eld and analylical dala are
giver 1In tables only. Each element also has & statistical summary
flgure.

Detallied cumulative frequency plots are Included in Lhe mar-
gins of the 12 degree map flgures. All samples are included 'n
the cumulative frequency plots. These cumulative froquency plots
2150 show Lhe relationship between cumulabive frequency and standard
deviation,

The following section presents a brief explanattion of the
columnar gnirles for tables and descriptions of histograms, cusu-
lative frequency plots and al symbo! plots.

1. Colymnar Ent-1es for Ground Hater Data.
table A-1 on separate microf che.

SAL Site Designator

Each SRL site designator consisis of four characlers and
three digits. The first two positions denate ihe 142 degree Nalion-
al Topographic Map Serles (NTME) gquadrangle contalining Lhe s .
Positions three and four contaln map designators: these represent 15~
minute quadrangles and are def ned In figure 3 of this guide. Sampies
are nusbered sequentiaily within each map unil (positions five through
seven. Numbers begin with SO1 fa sach map unit for grouad waler and
are generally consecutive. Columns B and 9 Identify khe ¥, 50 of sam-
ple used for Irradiation;: waler samples are Irradiated as resing,
symbolized by an R In column 8.
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DOE ldentification Number
Each sample !5 assigned a DOE 10. The nusber consists
of 28 digits as follows:
12 State (Ses table 1 of this User's Guide)
“-10 Latitude of ihe site
12-19 Longtivde of the site
21 Laboratory code (SR = Wi
23-24 Sample lype (See table 2 of this User’s Gu'de)

26-28 Replicate code. Generally, only original sasples
(000) are reported.

pH

Usually pH ranges between 4.0 and 9.5. Values far ocutside
t~is range 'mply instrument malfunction or pollution. Missing dats
are indicaled by an "M™.

COND

Ceonductivily, measured 1n micromhos/cm,

AKMXD

Alhallintty as milllequivalents of sulfyric acid required per
Ither of sample (meg/L o Llirate to a pH of approximately 4.5
fend-point for bromcres -,r..all.!hyl-nd Indlcator soluttonl.

DPTH

Depth of the weil tn feet, If known. This nymber Is gener-
ally provided by the householder. An e« tmale of the confidence
im this number 18 glean tn Table A-2. U indicates thal the
ao:l depth 15 not hnown. Springs are coded as having a depth of

eet.




EEEE Y

Catiforals...ococvonnse 06
Connecticul..... S e 09

Delaware........ i sl
District of Columbia..11
Tlortda.. A
Georgla

1daho...0cve Fdo 5% ]
R LR T 1L O P b g
Indtara

MONAUs S fivvvvrnasesssnel)
Lovlslona.....oovvsus .ee
Malng,.iconnecs R . |
L TTL LT LY O
Massachusebts.........2%
MIchigan. . ..civivs 2 o
Misstaslippl.. 28
Missour!..... 29

=12~

OhIaNe®s: .o ovipersisis 40
OrogeR...cocovsssinass 1
Pennsyivania. ... ... . .
Rhode Island.......... e
Soulh Carollng....... L5
Tennesser ub
Texas.. 48
MU, o oitaaaiiasns .49
Versont...... yuien s ..50
Vieginta..... Y. |
Washiaglon.......... . .53

West Virginla. .. .....

table 1. Shlaie Codes used in DOE ident!fication Number.
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EEER R tableg 2 te9ss

NUMBE R SAMFLE TYPE

B soneisane Girgam sediment from flowing stream, sleved <149
aicromelers and dried <=110 degrees C

Blecsvssivass Siream water, fl1iterad through ¢=0.8 micrometer
filter 8. the slte.

B ioaii s i Well water, filtered through <=0.8 aicromeler
filter at the slte.

B3..0nvereres Spring waler, fillered through <=0.8 micrometer
friter at the sile.

B asainaes Lake water, filtered through <=0.8 micromeler
filker at the site.

| PO Lake sediment.

98..... veesssOlactal R1IL,

B e Peat.

. ocvrrneres .Soll, sleved » 420 micrometers and ¢ 1000 microceters.

L PR ..Sell, steved ¢ 149 micrometers.

- I Sirean sediment from dry siream, s sved > 420

wicrometers and ¢ 1000 micrometers, and dried
<= 110 degrees .

| P Strean ment from dry shream, sleved ¢ 149
sicrometers and dried <= 110 degrees C.
BR:iscnsnanion Talus
63...........Volcanlc neck.
BY...oo0s0ins Playa sediment.
. . R soa.Hot springs, siater.
B-0D.......504. Spare numbers(*).

“: to be noted In Individual reporls as necessary.

table 2. Type Codes vsed In DOE ldentification Number. The
28-digit DOE 1D for NURE samples contains two digits
denoting the sample type.
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Yraniym 1n ground water Is determingd by delayed neviron
counting after concentraling the uranium on Ton sxchangs resin,
U 15 reported 1n parts per billlon (PPBI.

Values have been rounded Lo appropriate significant figures.
Values for yranlum are reported for all samples analyred: however,
analyses <0.040 ppb exhibit a high coefficient of variatlon.
Missing data are Indicated by "M". Where all analytical data for
2 sample are missing, samples will generally be analyzed and
reported In & supplementary report.

U/COND

Uranium concentration In ppb multipiied by 1000 and divided
by conductivity Ts listed In this column, This value glves an
spproximation of the ratio of wranive fo tolal dlsse ed sollds.

HEL UM

Helluym 1s determined for selected quadrangles wusing & spec-
Taily developed mass ectrometric procedure t;ﬂL-l!B.!tl. Where
avallable, hellus values are reported In standard cublc cantimeters
of hallum per 1000 {1ters of alr fcc He/1000L. t.v0.. ppe by volume).
ent Is made on a 2 c¢ alr-gap above & 300 cc waker somple
This method inkroduces an almost unvarying 5.2 ppa hellum background
from afr; thus, all sasples are well above detection Ilmik.

Other Key Elemental Analyses

Other slements analyzed were delermined by neutron activalion
analysis (unless otherwise noted) and are I1ated alphabetically.
Concenlrations are reported in ppb. Values be deteckion limii
are Indicaled by a minus (=), For example, -3 msans that the
sample containg less than 3 ppb of that element. 1f the background
s 36 high thal an accurate estimate of the minimum detection Iimit
e, a perlod ( 1s used to 'ndicate not only that
ihe element was not detecied, but also that the detection limit 1
unusually high Tor thal sample. Missing data are indicated by an
“M", Mhere al! analytical data for & sample are aissing, the sample
will generally be analyzed and reported 1n a supplementary report.

11. Columnar Entries for Supplementary Ground Hater Data,
table A-2 on separate microfiche,

SRL S'te Designater
sume 2% In cable A-1.
Supplementary Elemenial Analyses

Game formal as table A-1.
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SAMPOATE

The date of sampling fmonth/day/year). For exsmple. 7415/ T
s July 15, 1977,

TEAM

This number fdantifies the sampling personnel and 13 used by SRL
for quality sssurance monitoring.

ROCKTYPE

This code dent!fles Lhe predominant rock type s
the Tamgdiate vicinily of the sample site. The types |isted are:

| Otherfaxplained on back) 6 Clastic-coarse

2 Volcanie - Falslc 7 Sandstone

3 Vo zanlc - Mallc 8 Shale

4 Plutonle - Felsic 9 Carbonate

5 Metamorphic 0 Unconsolidated valley T111
CONTAMN

The activitias/contaminants columns Indicate those nearby
sctivitias which may Influence the analytical resulls. They are
very important entries. chosen from Lhe glven Iist. The most sig-
alficant ackivity and/or source of contaminatlon Is listed under
CONTAMNY. Other activities, 1f considered Important, are listed
under CONTAMNS., CONTAMNZ, and CONTAMNI, in descending order of
Importance.

CONTAMNI {1 Otherfexplained on back! 6 Garbage

CONTAMNZ 2 None 7 Farming

CONTAMN3 3 Chemical 8 Crazing

CONTAMNY 4 Caelting 9 01l fleld
5 Mining

FRMATION

This code 'ndicates the geologic formation surrounding the
sampling site. The first letter and ths next thres consonants fin
the formation name are entered. 1f Lhe formation na lacks con-
sonanis, the first four letters are used. ln the same way. ine age
s entered 11 {he name of the formation Is ynknown. For exasple. a
rock of Cambrian age Is entered as “CMBR". 1 nefther the fore-
atlon or ‘he age 15 hnown, “UNKN" 13 entered.
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WELLODOR

Odors 'n well waler are recorded. The entries In this coiumn
and Lthelr mganings are:

1 Othariexplatned on back of fleld form}
2 None

3 H2S (hydrogen sulfide)

w ot

WATRTEMP

The water temperature at the time of sampiing I8 recorded In
fhis column. The water temperature I3 recorded In degrees Celslus
to the nearest whole degree.

OP THCONF

Confidence In the values of well depths 1s Iisied In ihis column.
The possible enliries are:

1 Certaln

c Probable

3 Possible

4 Educated Guess
5 Unknown

An; site wikh “U” [1sted 1n DPTH should have “S" Ilsted for
DPTHCONF

SHPPOINT

The posthions at which samples are Laken are I1sted 'n this
column, 'he positions listed are relative positions in plumbing
systems. The entries and thelr meanings are:

Othertexplained on back of fleld Torm)
|mmediately afler storage tank

From plpe before storage tank

Direct Trom pump

Direct from Il gr spring

From mynicipal system

O E W -
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HELCLASS

Sampled wells are classified by vse. The classes of wells
recognized here are:

1 Otherfespiained on bach) 4 Livestock

2 Domestic 5 irrigation
3 Municipal 6 Indusirial - Comserclal
SCINT

A gamma-ray scintillometer reading In counkts per second I3
recorded at the sampling site.

111. Columnar Entries for Sed'ment Data.
table B-1 on separate microfiche.

SRL Site Designalor

Each SRL site designator consists of four charachers and
three digiis. The first two posiiions denole ihe 1X2 degres NTHMS
quadrangle 'n which the sample was collected. Positions 3 and 4
contain the map designators, which represent 15-minute quadrangles.
These are defined 'n figure 3 of this User’'s Cuide. Positions 5.
6. and 7 contaln the sample nymber, which Is unique wilthin that 15-
mingte quadrangle. Nusbers begin with 001 1n sach map unil and are
generally conseculive. Columns B and 9 represent the sample ana-
Iyzed. 1n most reports. the Sl fraction (fingr than 149 elcro-
meters (U.S. Std. 100 mesh)) was analyzed. SO and S2 mean that
coarser (149 micrometers to 1000 sicrometers) or finer <75
micrometers) fractlons, respectively, were analyred. Specific
fractions will be 1deniifled in individual reporits as necessary.

DOE ldent!ficatlon Nusber

Each sample 's assigned & 28-digit DOE 1D as described
for Lable A-1.

FRMATION, ODOR, pH, COND, UM/CM, AKMXD, MEQ/L
Same formal as table A-1.
Key Elemental Analyses

The first three elements are Iisted In order of Importance;
other hey elements are Ilsted alphabetically.




Concantrations of sach element (1n PPM) are delerained by
neulron activation analysis funless otherwise that
elemantal (nol oxlde) concenirations are quoted In this table.
Values below detection Iimit are Indicated by a minus (-1, For
exanple, -3 means that the sample contalins less than 3 ppm of that
element. 1 bachground Ifmit is not avallable, & period (.) i3
used Lo ‘adicate nol only that the element was nol tect but
ihat the deteckion I1mit 13 ynuswally high for ihal s . Miss=
ing data are Indicated by "M

IV, Columnar Entries for Supplementary Sediment Data.
tables B-2 and B-3 on separate wmicrofiche.

SRL Site Designator

Same a3 In Lable B-1.
Supplementary Elemental Analyses
Same ‘ormat as table B-1.
SAMPDATE

The date of sampling, month/dey/year. For example, 7/15/79
s July 15, 1979,

TEAHM

This nymber 1dent fles the sampling personnel and Is used by SRL
for quallty assurance monitoring,

ROCKTYPE

This and following columns contaln codes describing the
sample site characteristics. Rockliype tdentifles the predominant
roch type present In the Temediate vicinity of the sampling site.
The types Iisted are:

Otherfexplained on back) 6 Clastlc - coarse

Volcanlc - mafic T Sandst.ae

Volcanic - Felsic B8 Shale

Plutenic - Felslc 9 Carbonale

Metamorphic 0 Unconsolidated valley f111

NE W -
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SEDSIZE

This code reflects the nature of Lhe loose sedimeni material
st Lthe sampled site.

| Otherfexplained on back) % Silt and Clay
2 Pabbles and coarser 5 Organic much
3 Sand

STMAIDTH AND STHOEPTH

I Dry 5 2 ke w ft -.
2 <12 1t 6 4 o8B M1

3 1/2 te 1 1} 7 8 te 16 T

41 ko2 1t

An sstimate of the average width and depth of Lhe streas over
the 100 to 206 feet of stream lesgith where the sample was taken.

STHFLOW STMLEVEL
1 Dry i Dry

2 Slow 2 Low

3 Moderale 3 Normal
4 Fast 4 High
5 Torrent

The water description provides an indication of the general
condition of the vater at the time of sampling. STMFLOW indicates
the rate of flow u:lag the Iisted descriplors at the sampied loca-
tlgn (1.0., 11 & st-eam 1y sampled 'n rapids, the 4 (Fast) or 5
(Torrant) may apply: but 11 the same siream were sampled above or
below the rapids, the 2 Slow) or 3 (Moderate) descriplors would
be more sccurate). STMLEVEL describes the water level ralative o
Ity apparent normal level.

VEGTYPE VEGDENS

Otheriexplained on back) 1 Sparse
Forest 2 Moderate
Desert Scrub 3 Dense
Grassiand

Saltbrush

Marsh

W Ewn—

These descriptors reflect the amount and type of plant
growth In the Tmmediate area of the sample location. The dens'ily
1s & subjective observation made In realation to visibiilly. sase
of accass. ekc. The type of vegetation reflects the dominant
plant type at or near the sample locatfon.




-20-

REL 1EF

1 0 te 10 fi
2 10 te S50 fi
3 S0 te P00 ft
4 200 ft

Rellef 1s an Indicator of local surface expression.

COMPOSIT

COMPOSIT shows ko the number of subsamples tahen sl each site
that are composiled to give the sleved sample for that site.

CONTAMN

The activities/contaninants columns Indicate those nearby
ackivities which may influence the anaiylical results. They are
very lmportant entries, chosen from the given I11st. The most sig-
atficant ackivity and/or source of contasination is Iisted under
CONTAMMY., Other sctiviltes, 1f considered Importani, are Iisted
under CONTAMNE, CONTAMNZ, and CONTAMNI, tn descending .rder of
importance.

CONTAMNI 1 Otherfexplained on back) 6 Garbage

CONTAMNS 2 None 7 Farming

CONTAMNE 3 Chemical 8 GCrazing

CONTAMNG 4 Saslting 9 01l fleld
5 Mining

WATRTEMP

The water temperature, taken al the ilme of sampiing, s
coded under WATRTEMP. The water temperature !s recorded In
degrees Colsius to the nearest whole degres.

V. Columnar Entries for Streas Hater Data.
table C-1 on separate microfiche.

SAL Site Destgnator

Each SRL site designator consiats of four characters and
three digits. The first four positions define the general pos-
thign of the sampled site. Characters one and tvo denote the
1%X2 degree NIMS sheet. Characters three and four denote the 15-
mingte qudrang'e within the sheet (see figure 3). Positions five
through seven c ntaln the sample nusber. All seven positlons 'a
the siream waler sample designator are Tdentical to those of the
stream sediment sample taken at the same site. Position 8, how-
ever, contalns an R, showing that the sasple consisis of Ton ex~-
change resin,




.a‘ -
DOE ldentification Nusber

Each sample 15 assigned & 28-digii DOE 1D. as described
for table A-1.

FRMATION, ODOR, pH, COND. UM/CM, AKMXD, MEQ/L
Game format as table A-1.
U, Uicond* 1000, and the other nine elemental analyses
Same format as table A-1,
v1. Graphical Data and Maps

A1l measurements in tables A-1 and B-1 and the elemenial
concentrations in A-2, B-2. B-3 and C-1 are displayed In areal
distribulion figures (symbol plois), histograms. and cumulative
frequency plots I Lthere ! ugh data Lo make meaningful fig-
yres. The symbois for the areal distribution figures are derived
from the statistical diskribulion of the measvresenis within Lhe
quadrangls belng reported. Symbols are used for categories based
on statistical stribution rather than absolute ll?ﬂ'lul.. for
a convenient comparisen of elements with widely differing con-
centratlon ranges.




-22-
GUAL I TY ASSURANCE FOR SAMPLE COLLECTION

Three to ten percent of the sampled sites were rouvkinely
cheched by SPRL personnel or by a separate subcontractor to sssure
ihat the reported field locations were accurate. Detalls of the

quality assurance program are shown fn NURE -SRL progress reperts
ISRL-138).

surements we e chechked for approsimately 2% of the
sites. Hhe tmportant vartatlons occurred, the sampling subcon-

tractor was required to repeat messuresents for the ares 19 ques-
tien.




GJBX-TTITT), Proceeding of Symposiue on Hydrogeochemica! and
Sirean Sediment Reconnaissance for Uranfum in the United States,
Grand Junciion, Colorads, March 16 and 17, 1977: DOE-GJO
Docvment No. GJAX-TT(TT) .

Price, V.. and Jones, P. L., 1979, Training Manual for Waler and
Sediment Geochemical Reconnaissance: SRL Document poPST-79-219,
€. 1. du ¥ont de Newmours B Co.. lrc., Savannah River Laboratory.
Alhen, South Carolina.

SRL -138, NURE-SRL Progress Reporis:

1. Savaansh River Laboratory Quarteriy Reporis: Hydrogeochea-
ical and Stream Sediment Reconnalssance - Eastern United States:
National Urantum Rescurce Evaluation Progras: E. 1. du Ponl

de Nemours B Co.. Inc., Savannah River Laboratory. Alhen, Seuth

Carollinag.
DOE -GJO

No. Quarter SR Document No. Document No.*
’ Janvary-March 1975 pPST-75-138-1 GJBX-51T76)
b April-June 1975 DPST-75-138-2 GJBX-6176)
¢ July-Seplesber 1975 pPST-75-138-3 CJBX-7176)
[ October-Decesber 1975  DP5T-75-138-4 GJBX-8176)
. Janvary-March 1976 DPST-76-138-1 GJBX-171(76)
1 Apr!1i-June 1976 DPST-76-138-2 GBX-27176)
9 July-Septesber 1976 DPST-76-138-3 GJBX-63176)
h Oclober -Decesber 1976 DPST-76-138-4 GBx-6177)
' January-March 1977 DPST-77-138-1 GJBX-35(TT)
I Aprti-June 1977 pPST-T7-138-2 GJBX-55(TT)
" July-Septomber 1977 DPST-T77-138-3 cJBX-9017T
| Oclober -December 1977 DPST-77-138-4 GJBx-37(78)
" January-March 1977 pPST-78-138-1 GJBX -66178)




- -

2. Savennah River Laboratory Semiannyal Reporis: Hydrogeo-
chemical and Siream Sediment Reconnaissance - Eastera United
States: Natlonal Uranfue Resource Evaluation Prograa:

E. 1. du Pont de Nemours B Co., lnc., Savannah River Labor-
atory, Alken, South Caroling.

ng. Perlod SAL Document No. Document No.*

@ April-Septerber 1978 DPST-18-138-2 GJBX-13179)

3, Savannah kiver Laboratory Semiannual Reporis: Hydrogeo-
hemical and Siream Sediment Recornaissance: Natlonal Uran'um
tesource Evaluation Progras: £. 1. du Pont de Nemours & Co..
Inc., Savannah River Laboratory, Alhen, Soulth Carolina.

no. Parlod SAL Docusent No. Document Ne.*
N October 1978-March 1978 DPST-79-138-1 GJBX -86179)
] April-Septesber 1979 pPST-79-138-2 GJBX-13179)

DOE -GJO reporks are avallable on aicrofiche from the Grand
Junction Office, DOE. for $6.00. Prepald orders should be
sent to: Bendix Fleld Engineering Corporation, Technlcal
Library., P. O. Box 1569, and Junctlon, Colorado 81501.
Checks or money orders shoul!d be made oul Lo Bendix Fleld
Englneering Corporation. the operating contractor for DOE's
Grand Junction Office.




TABULATION OF KEY FIFLD MEASUREMENTS AND ANALYTICAL DATA ---- ORAND CANYON 1X2 DECREE SHEET
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TABULATION OF KEY FIELD MEASUREMENTS AND ANALYTICAL DATA ---- GRAND CANYON 1X2 DEGREE SHEET
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TABULATION OF KEY FIELD MEASUREMENTS AND ANALYTICAL DATA ---- GRAND CANYON 1X2 DECGREE SHEET
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TABLE O-1 TABULATION OF KEY FIELD MEASUREMENTS AND ANALYTICAL DATA ---- ORAND CANYON 1X2 DEOREE SHEET
SAL 1.D. DOE 1.D. P4 COND. AKCMOD

u ™ W SCINT CE FE ™ NA SC T

T UM/CH MEQ/L  PPM PPM PP cPS  PPM PPH P PPH PP PPH
OCAF 02951 04-36.8122-112.5076-4-59-000 2.0 7 a8 15 w4 15800 ™0 3000 3.3 1800
GCAFO30S1 04-36.84T4~112.5676-4-53-000 1.9 7 10 23 w2 17700 “30 LN | M
OCAF03151 04-36.9459-112.6150-4-59-000 2.3 9 “ o8 S0 27700 90 6100 7.0 “000
OCAF03251 04-36.92%2-112.6152-4-59-000 1.4 S 11 20 33 8800 190 2000 2.% 1700
OCAF03351 04-35.9819-112.7189-4-59-000 1.2 2 12 16 16 6700 110 1200 1.7 1100
OCAFO4S| 04-35.9790-112.6857-4 1.8 ] 1 14 21 @700 280 300 2.8 L
CCAFOT551 04-38.9553-112.6792-4-59-000 2.0 ] 12 21 40 11400 430 S000 3.8 2600
OCAFO3851 04-36.9613-112.6536-4-55-000 1.8 8 10 47 20200 w0 S800 6.3 2000
GCAF03751 0-36.9702-112.6300-4-59-000 2.1 4 1 1% 20 7500 ¥»0 2600 2.1 1500
OCAF0385! 04-38 9759-112.6003-4-59-000 1.8 “ L] 18 23 7800 310 3700 3.0 M
OCAF03951 O4-38.8772-112.7377-4-62-000 1.4 5 17 26 25 Bw00 240 1000 2.3 2000
OCAF0405| 0%-35.9035-112.7322-4-59-000 1.9 8 S 30 50 17900 M0 W00 4.0 1700
GCAF04151 0%-36.9316-112.7111-4-59-000 1.5 Y 1 25 1+ 11200 300 270 2.9 1900
OGCAGO01S1 0v-36.9307-112.4906-4-59-000 1.9 S 2 30 41 17400 400 2400 5.8 L
OCAGO02S1 04-38.9180-112.4%311-4-59-000 1.7 “ 2 28 52 19200 40 2800 6.9 1900
OCAONO3S1 04-36.9319-112. 4402-4-62-000 1.8 6 L 29 50 24200 660 300 6.8 "
GCAONO4S] 0%-38.8982-112. 3743-4-59-000 2.2 o 10 19 24 10400 410 w00 3.2 2800
OCAOLOSS1 04-35.8475~112.2866-4-59-000 2.8 6 9 8 52 15100 L) H 4.8 M
OCAGODBS1 N4-35.8855-112. 3174-4-59-000 2.0 3 10 18 20 7500 B0 2900 2.7 1900
OCAGOT™S! 04-36.8808- 1 12. 3376-4-59-000 2.9 8 10 28 53 20900 30 300 6.0 2000
OCAGOURS1 04-38.8482-1 12 . 2530 -4-59-000 3.0 6 i 20 50 14500 430 w200 6.3 2900
OCAD009S! 04-368.8095-112.2%52-4-59-000 2.7 S 9 25 33 10700 370 300 3.6 2200
GCADO010S1 04-IZ .T709-112.2%27-4-59-000 2. 7 . 20 w5 14500 B0 w500 5.0 "
GCAGO1151 04-38.8053-112.2993-4-59-000 2.6 14 9 20 34 1300 420 4300 3.8 2700
OCAD01251 04-36.7627-112. 3142-4-59-000 2.3 10 10 8 38 15000 370 w400 4.8 2500
GCAGO013S1 04-38.7665-112. ¥566-4-59-000 2.8 8 10 27 S0 16800 300 3600 4.0 2100
OCA0014S1 04-33.7887-112. 3973-4-59-000 2.7 9 H 25 . 15100 B0 W00 5.3 L
GCADO1SS1 04%-36.8048-112.%19%-4-59-000 2.4 7 9 24 50 14600 30 3I00 2.8 2600
GCACO1851 04-36.8792-112.2610-4-59-000 e.1 -] 15 27 55 14900 430 3100 6.3 2400
OCAGO17S1 04-38.9129-112.2562-4-59-000 2.9 4 10 3% 21 7900 23 200 2.1 1600
OCAGO18S! 04-36.9371-112.2546-4-59-000 2.3 8 12 26 43 16900 370 4100 0.9 M
GCADO1951 04-38.9399-112.2956-4-59-000 2.2 -] 9 19 35 17800 3O 4100 3.5 2300
OCAGO20S1 04-38.3807-112.2%952-4-59-000 2.5 10 8 o6 51 24900 L) M 6.0 "
GCAGO2151 04-36.92%0-112.3275-4-59-000 2.0 5 20 36 16600 30 2000 3.6 1800
OCAO022S! 04-36.9106-112. 3152-4-59-000 2.3 8 17 25 50 19400 570 5500 5.9 "
OCAG023S1 04-36.938%-112. 3500-4-53-000 2.6 S 11 21 27 15500 500 3700 M.1 2400
OCAGO24S1 04-36.9751-112.3121 -4-59-000 1.9 6 7 » %2 19700 570 S70 7.2 2400
GCAGO2%S! 04-36.9858-112. 3340 -4-61-000 2.0 ] 1% 17 20 10400 240 1300 2.3 1400
OCAGO2BS! 04%-36.9477-112.4%104-4-59-000 2.0 S Y4 26 26 10500 1390 2900 3.8 )
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SURFACE SAMPLE SITE LOCATIONS
PLATE 3 IN THE GRAND CANYON QUADRANGLE
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PLATE 4

12°45'W

GROUND WATER SAMPLE SITE LOCATIONS
IN THE GRAND CANYON QUADRANGLE
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PLATE 5 OF THE GRAND CANYON QUADRANGLE
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Stendard Deviations from the Log Mean
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THORIUM DISTRIBUTION IN THE SEDIMENTS
PLATE 6 OF THE GRAND CANYON QUADRANGLE
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URANIUM DISTRIBUTION IN THE GROUND WATERS

PLATE 7 OF THE GRAND CANYON

QUADRANGLE
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ConductLthg = micro-mhos per cm.

+ < DL o 100.0- 115.0 O 475.0- BBL.0 (© 2360.0- 3010.0 @ 5900.0- 9000.0

x < 45,0 © 115.0- 243.0 (O 680.0- 1300.0 @ 3010.0- 3500.0 4 9000.0- 12000.0

» 45,0- 100.0 O 249.0- 475.0 ( 1300.0- 2360.0 @ 3500.0- 5900.0 % > 120000

CONDUCTIVITY DISTRIBUTION IN THE GROUND WATERS
PLATE 8 OF THE GRAND CANYON QUADRANGLE




