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URANIUM HYDROGEOCHEMICAL AND STREAM SEDIMENT RECONiVAISSANCE 

OF THE TRINIDAD NTMS QUADRANGLE, COLORADO, 

INCLUDING CONCENTRATIONS OF FORTY-TWO ADDITIONAL ELEMENTS 

Spencer S. Shannon, Jr. 

SUMMARY 

Uranium and o t h e r  e lemental  d a t a  r e s u l t i n g  from t h e  Hydrogeochemical and 
.Stream Sediment Reconnaissance (HSSR) of t h e  Tr in idad  Nat iona l  Topographic Map 
S e r i e s  (NTMS) quadrangle ,  Colorado, by t h e  Los Alamos S c i e n t i f i c  Laboratory 
(LASL) a r e  r epo r t ed  here in .  The LASL is r e s p o n s i b l e  f o r  conduct ing t h e  HSSR 
p r imar i l y  i n  t h e  s t a t e s  o f  New Mexico, Colorado, Wyoming, Montana, and Alaska. 
Th i s  s tudy  was conducted a s  p a r t  oi' t h e  United S t a t e s  Department of  Energy's 
Nat iona l  Uranium Resource Evalua t ion  (NURE), which is  designed t o  provide 
improved e s t i m a t e s  of t h e  a v a i l a b i l i t y  and economics of  nuc l ea r  f u e l  r e sou rces  
and t o  make a v a i l a b l e  t o  i n d u s t r y  in format ion  f o r  use  i n  exp lo ra t i on  and de- 
velopment of uranium resources .  The HSSR d a t a  w i l l  u l t i m a t e l y  be i n t e g r a t e d  
wi th  o t h e r  NURE d a t a  (e.g., a i r b o r n e  r ad iome t r i c  surveys  and geo log ica l  inves-  
t i g a t i o n s )  t o  complete t h e  e n t i r e  NURE program. 

This.  r e p o r t  is  a supplement t o  t h e  HSSR uranium eva lua t ion  r e p o r t  f o r  
t h e  Tr in idad  quadrangle  (Morr is  e t  a l l  19781, which presen ted  t h e  f i e l d  and 
uranium d a t a  f o r  t h e  1060 water and 1240 sediment samples c o l l e c t e d  from 1768 
l o c a t i o n s  i n  t h e  quadrangle.  The e a r l i e r  r e p o r t  c o n t a i n s  an eva lua t ion  of  t h e  
uranium concen t r a t i ons  of  t he  samples a s  w e l l  a s  d e s c r i p t i o n s  o f  t h e  geology, 
hydrology, c l i m a t e ,  and uranium occur rences  of t h e  quadrangle  (Fig.  1 ) .  T h i s  
supplement p r e s e n t s  t he  sediment f i e l d  and uranium d a t a  aga in  and t h e  a n a l y s e s  
o f  42 o t h e r  e lements  i n  t h e  sediments  (Appendix I ) .  A l l  uranium samples were 
redetermined by delayed-neutron count ing  (DNc) when t h e  sediment samples were 
analyzed f o r  31 elements  by neutron a c t i v a t i o n .  For  99.6% o f  t h e  sediment 
samples analyzed,  t h e  d i f f e r e n c e s  between t h e  uranium c o n t e n t s  first d e t e r -  
mined (Morris  e t  a l ,  1978) and t h e  ana lyses  r epo r t ed  h e r e i n  a r e  less than  10%. 
The d a t a  presen ted  i n  Appendix I a r e  a v a i l a b l e  on magnetic t a p e  from: GJOIS 
P r o j e c t ,  UCC-ND, Computer Appl ica t ions  Department, 4500 North Bui ld ing ,  Oak 
Ridge Nat iona l  Laboratory,  P. 0. Box X ,  Oak Ridge, Tennessee 37830. A supple- 
mental r e p o r t  t h a t  i n c l u d e s  r e s u l t s  of  ana lyses  f o r  s e v e r a l  e lements  i n  t h e  
water samples from t h i s  quadrangle  is  planned t o  be r e l ea sed  i n  t h e  fu tu re .  

The sediment samples were analyzed f o r  bery l l ium and l i t h i u m  by a r c -  
source  emission spec t rography ,  f o r  bismuth, cadmium, copper,  l e a d ,  n i c k e l ,  
niobium, s i l v e r ,  t i n ,  and tungs ten  by x-ray f l uo re scence ,  and f o r  aluminum, 
antimony, barium, calcium, cerium, cesium, c h l o r i n e ,  chromium, c o b a l t ,  dyspP6- 
sium, europium, go ld ,  hafnium, i r o n ,  lanthanum, l u t e t i u m ,  magnesium, manganese, 
potassium, rubidium, samarium, scandium, sodium, s t ron t ium,  tan ta lum,  terbium, 



Fig. 1. Index map of theTrinidad: NTMS quadrangle, Colorado. 



thorium, t i t an ium,  vanadium, y t te rb ium,  and z inc  by neut ron  a c t i v a t i o n  analy-  
sis (NAA). S tandard ized  f i e l d ,  a n a l y t i c a l ,  and d a t a  base  management 
procedures  were used i n  a l l  phases  of  t h i s  s tudy;  t hey  a r e  descr ibed  i n  d e t a i l  
i n  Appendix 11-A.  Appendixes 11-B and 1 1 - C  e x p l a i n  t h e  codes used i n  t h e s e  
d a t a  l i s t i n g s .  

No eva lua t ion  of  t h e  mult ie lement  d a t a  is presen ted  here in .  However, 
uranium t o  thorium r a t i o s  (Appendix I ) ,  h is tograms o f  t h e  thorium concentra-  
t i o n s  i n  sediments  (Fig.  21, a sample l o c a t i o n  ove r l ay  ( P l a t e  I ,  which is 
i d e n t i c a l  t o  P l a t e  I o f  t h e  prev ious  Tr in idad  r e p o r t ) ,  and a thorium con- 
c e n t r a t i o n  ove r l ay  f o r  sediments ( P l a t e  11 )  a r e  included t o  a s s i s t  i n  t h e  
eva lua t ion  o f  t h e  uranium resources  of th$ Tr in idad  quadrangle.  These p l a t e s  
a r e  1:250 000 s c a l e  and can be used wi th  t h e  uranium concen t r a t i on  ove r l ays  i n  
t h e  i n i t i a l  Tr in idad  uranium r e p o r t  (Morr is  e t  a l ,  1978) and t h e  topographic  
map (US Geologica l  Survey, ,1955 ) and t h e  geologic  map (Johnson, 1969) of  t h e  
Tr in idad  quadrangle.  
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APPENDIX I 

LISTING OF FIELD DATA AND ELEMENTAL CONCENTRATIONS 

FOR SEDIMENT SAMPLES FROM THE TRINIDAD NTMS QUADRANGLE, COLORADO 

(Pages 8 through 107) 

Note t h a t  f ollr pages, numbered @ t h r o u ~ h  @ i n  t h e  upper r i g h t  hand c o r n e r ,  a r e  
necessary t o  provide  t h e  complete d a t a  l i s t i n g  f o r  each numer ica l ly  ordered 
sequence o f  samples. 

a- L i s t s  f i e l d  d a t a  and uranium concen t r a t i ons  determined 
by delayed-neutron counting. 

@- L i s t s  concen t r a t i ons  o f  11 elements  determined by x-ray 
f l  oreacence and arc-source emission spectrography. 

3 and 4 - list concen t r a t i ons  of  31 elements  determined by o 8 
neutron ac t.ivat.i on ana 1.y al.s and computed U/Th r a t i o s .  

(See Appendix I1 f o r  Code t o  L i s t i n g s )  



APPENDIX H Elemental Concentrations for Sediment Samples 

- 
0 8 - T 7 ~ 2 ~ 9 7 - 1 0 4 . 2 2 9 7 - 2 - 1 5 -  0-C78001-10103177-19- 10 -  - - - - - 110-1-1-4- - -1- -2-2-3-3-1- -1- - - - - 13.78 
0e-37.2881-104.3253-2-15-  0-C2R003-10103177-20- 1 0 -  - - -  - - 40-1-2-5-6- -1- -2-4-4-3-1- -1- - - - - 4.37 
08 -37 .277R-104 .3344 -2 -99 -  0-C2A004-10103 177-20-  10-  - - -  - - 13-1-2-5-8- -1- -2-4-3-3-1- -9- - - - - 4 , C C  
08-37.4819-104.5531-2-15- O-C28008-10104/77-  A -  13-  - - - - - 208-1-1-5-1- -1- -2-3-3-2-1- -1- - - - - 3.74 
0 8 - 3 7 . 4 8 7 5 - 1 0 4 . : 0 1 4 - 2 - 1 5 -  0-C28009-10104177-  9- 14 -  - - -  - - 15-1-1-3-6- -1- -2-4-4-3-1- -1- - - - - 3.19 
08-37.4528-104.5147-2-15- 0-C7R010-10104177-10- 1 5 -  - - -  - - 139-1-1-5-1- -1- -1-3-3-2-1- -1- - - - - 3.59 
08 -37 .4078 -104 .5C3C-2 -15 -  0-C29011-10104177-10-  17 -  -c-  - - - 15-1-1-4-1- -1- -2-3-3-1-1- -1- - - - - 3.87 
08-37.3961-104.5592-2-15- 0 - t2R013-10104 /7? -10 -  18 -  - - - - - el-1-2-5-6-  -1- -2-3-3-2-1- -1- - - - - 2.92 
08-37.3942-104.5567-2-15- 0-C28014-10104177-10- 1 8 -  - - -  - - 1 0 - 1 - 2 - 5 - 6 - - 1 - - 2 - 3 - 4 - 2 - 1 - - 1 - -  - - - 3.28 
08-37.2081-104.5214-2-15- 0-C28016-10104177-12-  17 -  - - -  - - 10-1-1-2-1- -1- -2-1-3-3-2- -2- - - - - 3 . ~ 8  
08-37.2175-104.5358-2-12- 0-CZ8017-10104177-12- 17-17.2-C- - 7.8- 800 -  150-1-1-3-1-i-2-1-2-1-3-3-2- -1- - - - - 3.37 
08-37.2211-104.5308-2-15- 0-C29019-10104177-13- 18 -  - - -  - - 10-1-8-3-6- -1- -2-1-3-3-2- -2- - - - - 3 - 2 4  
08-37.1767-104.4611-2-15- 0-C2R01q-10104177-13- 16 -  -c- - - - 9-1-2-3-6- -1- -2-1-3-3-2- -1- - - - - 3.77 
08-37.1597-104.5386-2-15- 0 - t2 f l 020 -10104 /77 -13 -  17 -  - c -  - - - 16-1-2-6-6- -1- -2-1-2-3-2- -1- - - - - 3.25 
08-37.1539-104 -5481-2 -15 -  0-C29021-10104177-14- 1 6 -  - - -  - - 115-1-2-4-6- - - -2-1-2-3-2- -9- - - - - 3.49 
08-37.1469-104.5642-2-15- 0-CZ8022-10104177-14- 16 -  - - -  - - 10-1-2-4-6- -1- -2-1-2-3-2- -1- - - - - 3 - 2 0  
08-37.1517-104.5708-2-15- 6-C38023-10104177-14-  16 -  - - - - - 81-1-7-4-6- -1- -2-1-4-3-2- -1- - - - - 3.64 
0 8 - 3 7 . l h 4 4 - 1 0 4 . 5 7 6 1 - 2 - 1 5 -  0-C20024-10104177-14-  1 7 -  - - -  - - 9-1-2-4-6- -1- -2-1-3-3-2- -1- - - - - 3.29 
08-37.1439-104.5914-2-15- 0-CtR025-10104 177-14-  17-  - - -  - - 81-1-2-4-6- .-I- -2-1-3-3-2- -1- - - - - 3 - 1 5  
08-37.1372-104.6139-2-99- 0-C29026-10104177-14-  17- -c-  - - - 1 5 - 1 - 2 - 3 - 6 - - 1 - - 2 - 1 - 3 - 3 - 2 - - 2 - -  - - - 4.43 
08-37.1447-104.4947-2-11- 0-C29027-10104177-15-  19 -  -C- - 7.9- 2600- 139-1-2-5-8-2L2-1-2-1-3-3-2- -1- - - - - 3.24 
08-37.1747-104.4742-2-15- 0-C290?8-10104177-16-  23- - - -  - - 11-1-8-4-6- -1- -2-1-3-2-2- -2- - - - - 2.97 
08-37.15178-104.4258-2-15- 0-C20030-10104 177,-16- 20- - - - - - 104-1-8-3-8- -1- -2-4-3-2-2- -1- - - - - 2.98 
OR-37.1636-104.c561-2-15- 0-C2R031-10104177-17-  20- - - - - - 6-1-2-4-6- -1- -2-1-3-2-2- -1- - - - - 2.62 
08-37 .2047 -104 .c517 -2 -15 -  0-C2R032-10104 J77-17-  19-  - - -  - - 9-1-2-4-6- -1- -2-2-3-3-2- -9- - - - - 3 .61 
08-3?.2328-104.L528-2-15-  6-C.?R033-101041?7-17- 19 -  - - - - - 104-1-2-5-6- -1- -2-4-4-2-3- -3- - - - - 3.57 
08-37.2197-104.c289-2-15- 0-C78034-10104/77-17-  18 -  - - -  - - 12-1-2-4-6- -1- -2-3-3-2-3- -9- - - - - 3.36 
08 -? ,7 .2200 -104 . :394 -2 -15 -  0-CZR036-10104177-17- 18 -  - - -  - - 162-1-2-5-6- -1- -2-3-3-1-3- -1- - - - - 3 . 5 ~  
08-27.2164-104.c 981-2-15- 0-C28037-10104f77-18-  - - - -  - - 17-1-6-4-6- -1- -2-1-3-2-3- -1- - - - - 3.33 

' 08-37.1894-104.6 533-2-15- 0-C28038-10105177- 7- - -c-  - - - 127-1-2-5-7- -1- -2-4-3-3-3- -1- - - - - 3.53 
08-?7.1981-104.E 522-2-15- 0-C?R030-10105/77- 7- 8- -c- - - - 10-1-2-5-6- -1- -2-3-3-3-3- -2- - - - - 4 - 1 3  
08-27.2139-104.15594-2-99-  0-C28040-10105 i77 -  8- 8- -C- - - - 9-1-2-5-6- -1- -2-4-4-3-3- -1- - - - - 3.88 
08-37.2356-104.t542-2-11-  0-C28041-10105/77-  8 -  9 -  7.6-C- - 6.0- 550-  81-1-2-4-6-2-3-1-2-1-3-3-3- -1- - - - - 3.63 
08-37.2006-104.I5747-2-11- 0-C28042-10105177-  8 -  9- 7.5- - - 7.9- 1400-  115-1-2-4-6-3-3-1-2-4-3-3-3- -1- - - - - 8.02 
08-37.2197-104.t950-2-12- 0-C28043-10105177-  8- 1 0 -  9.0- - - 5.8- 610-  92-1-1-5-6-2-3-1-2-4-3-3-3- -1- - - - - 3.17 
08-37.2353-104.6997-2-15- 0-C28045-10105/77-  9-  11- -c- - - - 98-1-1-4-6- -1- -2-4-3-3-3- -1- - - - - 4.11 
08-37.1350-104.6556-2-12- 0-C7804b-10105/77-  9- 11-11.0-C- - 7.6- 1160-  162-1-2-3-6-2-3- -2-4-3-3-3- -1- - - - - 2.78 
08-37.156Q-104.t667-2-99- 0-CZR047-10105177- 9- 1 0 -  - - -  - - 104-1-2-5-6- -1- -2-1-2-2-3- -1- - - - - 4.17 . 

08-37.1636-104.t139-2-11- 0-C29048-10105177-  9- 11-11.5-C- - 7.9- 1200-  121-1-2-6-6-2-3- -2-4-3-3-3- -1- - - - - 4.40 
08-37.1664-104.6839-2-15- 0-C2R049-10105177- 9- 11- -c- - - - 13-1-2-4-6- -1- -2-4-3-3-3- -1- - - - - 2.47 
08-37.1850-104.7Q64-2-15-  O ~ C 2 8 0 5 0 ~ 1 0 1 0 5 1 7 7 ~  9- 11- - - -  - - 86-1-2-4-6- -1- -2-3-3-3-3- -9- - - - - 4.15 
08-37.1992-104.7200-2-11- 0-C28051-10105177-  9 -  11-13.5-C- - 6.2- 850- 6-1-2-4-7-2-2-1- -4-3-3-3- -1- - - - - 5.1.4 
08-37.1992-104.7322-2-15- O-C780S?-1C105177- 9- 11- - - -  - - 11-1-2-3-6- -1- -2-1-3-3-3- -1- - - - - 3 - 6 0  
08-37.1986-104.7356-2-15- 0-C29053-10/05177-  9- 11- - - - - - 133-1-2-3-6- -1- -2-1-3-3-3- -1- - - - - 3 - 7 2  
08-37.1292-104.6389-2-15- 0 - c 2 8 0 ~ 4 - 1 0 1 0 5 / ? ? - 1 0 -  12-  - - - - - 11-1-6-4-6- -1- -2-4-2-2-3- -1- - - - - 3.16 
08-37.1381-106.7106-2-11- 0-C28055-10105177-10-  1 3 - 1 2 . 3 4 -  - 6.2- 1340-  127-1-2-4-6-2-3-1-2-4-2-3-2- -1- - - - - 4.28 
0 8 - 3 7 . 1 2 9 7 - 1 0 4 . 7 ~ 0 0 - 2 - 1 5 -  0-c28056-10105177-10 -  1 2 -  -C- - - - 3-1-2-3-6- -1- -2-4-2-2-2- -1- - - - - 3.59 
08 -37 .1333 -104 .7 '&04 -2 -12 -  0-C29057-10105f77-10-  14-16.0- - - 7.4- 700-  57-1-1-3-6- -2- -2-4-2-3-2- -1- - - - - 4.00 
08-37,1597-104.7758-2-15- 0-C28058-10105177-12-  13 -  - - - - - 6-1-2-5-6- -1- -2-4-3-3-2- -3- - - - 4-91  
08-37.1617-104.7764-'2-11- 0-C2805Q-10105177-12-  13-19.0-C- - 8.0- 700-  115-1-2-3-6-2-3-1-2-4-2-3-2- -3- - - - - 4.65 
08-37.1839-104.8069-2-15- 0-C28061-10105177-13-  14 -  - - -  - - 92-1-2-5-6- -1- -2-1-3-3-2- -1- - - - - 4 - 4 4  

, 
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APPENDIX I Elemental Concentrations for Sediment Samples 
a - 

WE W E  NUMBER I 
ELEMENTAL CONCENTRATIONS DETERMINED BY X-RAY FLUORESCENCE 

Concenlralions reported in weight pads per million (ppm) 

ELEMENTAL CONCENTRATIONS 
DETERMINED BY ARC-SOURCE 

EMISSION SPECTROGRAPHY 
bncentmfionr in weight ppm 

Be Li 

3  : 2 0  
3 35 
3 3  3 
2  25 
1 29 
3  3 0  
3 3 5 
3 37 
3 3 4 
3 2 6 
2 2 2  
2  2 5 
2 2 7  
2 2 8  
2 2 1  
3 25 
2  24 
2  22  
3 23  
2 26 
2 24 
2 33 
3 .  3 7  
3 28  
2 3 1 
2 3  3 
3 4 6  
3 40 
3 3 2  
2 1 9  
2 25 
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APPENDIX 1 Elemental Concentrations for Sediment Samples 

ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSIS 
(continued) 

bncenhafiom reported in weight park per million (ppm) 

7 RATIO 



APPENDIX 1 (continued). Elemental Concentrations for Sediment Samples 



APPENDIX I (continued). Elemental Concentrations for Sediment 

Conmnhatioru reported in wight p o h  per million (ppm) 

DOE W E  NUMBW 

Samples 0, 
I 

ELEMENTAL CONCENTRATIONS 
DETERMINED BY ARC-SOURCE 
EMISSION SPECIROGRAPHY 

Concenhafions in weight ppm 

Be Li 

I 

- 

ELEMENTAL CONCENTRATIONS DETERMINED BY X-RAY FLUORESCENCE 



APPENDIX I (continued). Elemental Concentrations for Sediment Samples 
DOE W E  NLMBW 

0 

I ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSIS 

Concentmtions , reported in 

Co 

1 5 . 9  
16 .8  

9 .9  
12.4 
1 2 . 5  
14 .1  
12.6 
15 .4  
10.2 
13.6 

7 .7  
1 3 . t  
1 3 . 6  
1 2 . 2  
15 .6  
1 1 . 2  
11 .5  

8  .O 
1 1 . 4  

9 .4  
1 2 . 7  
1 2 . 4  

9 . 5  
8 -6  

10m5 
13 07 
10 .4  
1 1 . 3  

7 . 9  
14 .5  

A .4 
7 .9  

11 .5  
1 0 ~ 7  
10 .0  

9 .5  
5.7 

10 .  b 
7 .2  

11 .4  
1 0 . 1  
1 0 . 9  

9 .7  
1 1 . 1  

7 .9  
1 2 . 1  
11 .1  

9 ,  r 
24.1 
20.9 

6 . 2  

weight pz 

G 

5 3 
8  2  
4  4  
3  6  
49 
6 2  
5  1  
49 
4  8  
5  6  
2  1  
4  9 
5 7  
4  3  
67  
3  8  
58 
5  3  
48 
4  0  
97 
53 
4 1  
3  3  
8 0  
7  8  
47 
3 4  
5  5  
5  4  
37 
3 3  
3  6  
6  3 
4 2  
3 1  
4 0  
48 
3 8  
5  4  
44 
56  
4  8  
2  8  
4 9  
7 8  
5 0  
37  
4 4 
5 6  
4  1  



APPENDIX I (continued). Elemental Concentrations for Sediment Samples 

ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSIS 
(continued) 

bncentrations reported in weight paris per million (ppm) 



APPENDIX I (continued). Elemental Concentrations for Sediment Samples * 

WE WE NUIABER LAS WE ~ m n m  NUMBER AND FIELD DA-A u CONcEmnoN 

TIME W E D  S E M E N T  W E S  
B 

DEIAYED NEUTRON 

8 

S 
o~L37.sC17-l~.2~j-Z2--ii--~-C28l3&l~/OZj~~~-14-C266166o- --6.7- 1400- 15-1-1-6-8:----;1-;3:2:i=--------; - 4-16 



APPENDIX I (continued). Elemental Concentrations for Sediment 

Canmnbatiom reported in weight pa* per million (ppm) 

Bi Cd Cu Nb Ni Fb Sn W 

ClC€ M E  NUMBW 

Samples . E  
ELEMENTAL CONCENTRATlONS 
D€lERMlNED BY ARC-SOURCE 

EMISSION SPECTROGRAPHY 
Cancentrmionr in weight ppm 

Be Li 

g ELEMENTAL CONCENTRATIONS DETERMINED BY X-RAY FLUORESCENCE 



9 
Concentrations reparted in weight pamper million (ppm) $ 1  ! 1 l $ j ! !  1 A. Ce a Co C- C. Dy Eu Fe Hf K 

APPENDIX I (continued). Elemental Concentrations for Sediment Samples 
DOE SAMRE NUMBER 

I ELEMENTAL CONCENTRATIONS DETERMlNED BY NEUTRON ACTIVATION ANALYSIS 



2PEPJ;)IX 
WE M E  NUMBER 

(continued). Elemental Concentrations f o ~  Sediment Samples 

ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON 
(continued) 

bncentrotions reported in weight ports per million (ppm) 

Mn No Rb Sb Sc Sm Sr To Tb 

273, 7543 -49 -2 8.8 4.5 -241 -3 -1 
248 7911 61 -2 8.2 7.8 -207 -2 -1 
'352 9325 -44 -2 8.4 6.0 327 -2 -1 
273 6326 -46 -2 6.9. 2.9 -250 -2 -1 
252 3103 -40 -2 7.1 ' 4.2 479 -2 -1 
298 7020 -38 -2 8.2 5.5 265 -2 -1 
290 4292 -44 -2 7.7 5.1 585 -2 -1 
363 10710 -43 -2 7.9 3.0-262 -2 -1 
329 9379 -40 -2 7.6 4.3 314 -2 -1 
510 13820 42 -1 7.4 7.1 344 -1 -1 
529 14160 93 -3 10.8 7.3-277 -2 -2 
527 12380 -54 -3 9.6 4.7 -348 -2 -1 
597 13380 -37 -2 7.7 5.0 373 -2 -1 
510 15920 58 -2 7.8 6.5 437 -1 -1 
353 8075 -43 -2 8.8 5.3 969 -2 -1 
263 6571 ,-51 -2 6.5 2.4 606 -3 -1 
491 14060 -43 -2 8.7 4.8-272 -2 -1 
366 7254 -32 -2 7.4 7.3 273 -1 -1 
115 1762 -49 -2 11.5 5.0 219 -3 -2 
292 5967 -41 -2 5.8 2.6 541 -2 -1 
294 4111 -40 -2 5.6 3.2 427 -2 -1 
380 3123 -33 -2 7.1 6.0 511 -1 -1 
369 10530 -49 -2 8.4 6.7-235 -2 -1 
560 10860 -43 -2 7.2 4.1 -322 -2 -1 
301 5279 -31 1 6.6 3.2 628 -2 -1 
432 6633 62 -2 9.0 7.4 497 -2 -1 
559 11870 -47 -2 9.8 7.2 -264 -2 -1 
458 13160 -43 - 2  7.8 3.8 -284 -2 -1 
371 8431 -36 -2 7.4 4.1 512 -1 -1 
507 8013 -41 -2 6.3 5.5 1274 -2 -1 
327 7362 72 -2 8.1 7.2 437 -1 -1 
312 5850 76 -2 9.3 6.5 501 -2 -1 
351 7009 -31 -2 5.9 3.1 687 -1 -1 
406 9608 39 -2 7.1 5.8 400 -1 -1 
255 4751 -34 -2 7.8 5.9 499 -1 -1 
317 6964 60 -2 7.6 5.5 565 -1 -1 
291 5584 -37 -2 7.0 3.0 494 -1 -1 
459 10100 58 -2 7.1 4.1 -239 -1 -1 
375 8405 59 -2 6.9 5.7 564 -1 -1 
376 7287 -37 -2 9.1 5.9 400 -1 -1 
364 hO7O -32 -2 6.8 4.0 609 -1 -1 
399 9044 56 -2 7.5 4.0 331 -1 -1 
374 7564 64 -2 7.0 6.2 463 -1 -1 
385 9006 -38 -2 9.0 5.4-257 -1 -1 
585 5911 -39 -2 6.4 3.2 473 -2 -1 
445 14000 -34 -2 7.7 4.4 540 -1 -1 
715 12670 82 -2 9.9 9.8 -283 -2 -1 

1094 14260 -46 -2 13.4 12.7 -390 -2 2 
336 9775 59 -2 6.2 4.9 -201 -1 -1 
399 6711 -31 -2 6.8 4.1 462 -1 -1 
254 5755 -29 -2 9.h 10.2 329 -2 -1 

ACTIVATION ANALYSIS 

RATIO ' 

"Irn I 



APPENDIX I. (continued). Elemental Concentrations for Sediment Samples 

YUMN W E S  

ANALYZED BY 
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APPENDIX I (continued). Elemental Gncenaations for Sediment Samples 
CCE W E  NUMBER 

- I 
$ i l  I I I a ~ r  r~ 

08-37.6811-104.0261-2-15-  0-C28224 -5 - 5 -5 22  - 2 0  -15 7 -10  -15  3 4 6 

ELEMENTAL CONCENTRATIONS DETERMINED BY X-RAY FLUORESCENCE 

bncenhotioru reported in w e ~ g h ~  pr~s per million (ppm) 

Ag Bi cd CU Nb Ni pb Sn w 

ELEMENTAL CONCENlRAnONS 
DmRMlNED BY ARC-SOURCE 

EMISSION SPECTROGRAPHY 

Be Li 
bncentmtions in welght pprn 



APPENDIX I (continued). Elemental Concentrations for Sediment Samples 

I I 
DOE W E  NUMBER 

I 1 1  I 
ELEMENTAL CONCENTRATIONS DiTERMINED BY NEUTRON ACTIVATION ANALYSIS 

Concentrotions r e p o d  in weight pcrh pel million (ppm) 



APPENDIX 
WE W E  NUMBER mi d 4 8 1 

08-37.6811-104.0261-2-15-  0 -C28224  
08-37.6517-104.0836-2-15- 0-C78227 

(continued). Elemental Concentrations for Sediment Samples 

ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON] ACTIVATION ANALYSIS 
(continued) 

bncenhafionr reported in weight porn p r  million (ppm) 



APPENDIX I continued). Elemental Goncentrations for Sediment Samples 
DOE W E  NJMBER 

08-37i6911-104.5975-2-15- 6-C28304-10110177- 9- 13- - - -  - - 16-1-1-5-6- -1- -1-4-3-2;i;--i---- ; - - - - - = ; 3 1 4 5  
08-37.6883-104.5208-2-15- 0-C28305-10110177-10- 11- -C- - - - 115-1-1.-5-6- -1- -2-3-3-3-1- -1- - - - - 3.27 
08-37.7206-104.5408-2-15- 0-C28306-10110177-10- 11- - - -  - - 23-1-1-5-6- -1- -2-4-3-2-1- -1- - - - - 3 - 2 5  
08-37.7061-104.5358-2-15- 0-CZR307-10110177-19- 5- -C- - - - 231-1-1-5-6- -1- -2-4-3-2-3- -1- - - - - 4.34 
08-37mt667-104 .7994 -2 -15 -  0-C783P8-10111177-15- 16- - C -  - - - 15-1-2-5-6- -1- -2-3-3-2-1- -2- - - - - 2.92 
08-37.7372-104.'392-2-15- 0-C2A309-10110177-10- 10- - - - - - -1-1-5-6- -1- -2-4-3-2-1- -1- - - - - 3.84 
08-3? .6878 -104 . t558 -2 -15 -  0-C2831~-101101?7-1C- 11- -c- - - - 104-1-1-4-6- -1- -2-4-3-2-2- -1- - - - - 3-71  
OR-37.6561-104.c 900-2-15- 0-C28313-10110177-10- 9- - - -  - - 20-4- -5-6- -1- -1-4-3-2-2- -1- - - - - 4 - 6 4  
08-37.6561-104.r325-2-11- 0-CZR314-10110177-10- 8-14.5-C- - 7.9- 700- 57-1-2-4-6-2-3-2-2-1-3-2-2- -1- - - - - 3470 
08-37.6372-104.2989-2-15- 0-CZAa15-10110177-11- 7- - - -  - - 13-1-1-5-6- -1- -2-1-2-2-3- -1- - - - - 3.59 
08-37.6289-104.3,303-2-15- 0-C2R316-10110177-11- 8- - - - - - 8-1-2-3-6- -1- -2-1-2-3-3- -1- - - - - 3.52 
08-37.6394-104.2750-2-11- 0-C28317-10/10177-11- 8-13.5- - - 6.0- 1800- 81-1-6-5- -2-3-1-2-1-2-3-3- -1- - - - - 3.15 
08-57.6647-104.t300-2-15- 0-C24319-10110177-11- 8- - - - - - 69-1-6-5-6- - - -2-4-3-3-2- -1- - - - - 3 - 4 0  
08 -37 .6781 -104 .4 .?14 -2 -11 -  0-C28370-10110177-12- 8-15.5-C- - 7.4- 395- 12-1-1-3-1-2-3-2-2-2-3-3-2- -1- - - - - 3.36 
08-37.7747-104.4350-2-11- 0-C2R324-10110177-14- 9-17.0-C- - 6.5- 3100- 115-1-1-5-6-2-3-6-2-4-3-3-2- -1- - - - - 5.10 
08-37.7933-104.4169-2-15- 0-C28325-10110177-14- 9- - - - - - 15-1-1-5-6- -1- -1-4-3-2-2- -1- - - - - 3 - 4 2  
08-37.8119-lC4.4567-2-15- 0-C28327-10110177-15- 7- - - - - - 12-1-2-3-6- -1- -2-1-2-2-3- -1- - - - - 3 - 5 0  
0 8 - 3 7 . 8 2 5 0 - 1 0 4 . t j 5 8 - 2 - 9 9 -  0-C2832R-10110177-15- 7- -C- - - - 139-1-8-5-6- -1- -2-3-3-4-3- -1- - - - - 3.61 
08-37.8350-104.4539-2-11- 0-C28329-10110177-16- 7-12.4- - - 5.9- 550- 104-1-2-5-6-2-2-2-2-1-3-4-3- -1- - - - - 3.76 
08-37.8408-104.Gi25-2-11-  0-C28330-10110177-16- 7-12.5- - - 6.0- 900- 9-1-1-5-6-2-3-1-2-1-3-4-3- -1- - - - - 3.61 
08 - !? .8453 -104 .&083 -2 -15 -  6-~28331-101101??-1?- 6- -C-  - - - 12-1-1-5-6- -1- -1-4-3-2-3- -1- - - - - 4-04  
08-27.8172-104.4753-2-15- 0-C28333-10110177-18- 6- -c- - - - 144-1-1-5-6- -1- -2-4-3-2-3- -1- - - - - 3.50 
08-37.7736-104.4997-2-15- 0-C28334-10110171-18- 6- -c- - - - 11-1-2-5-6- -1- -2-4-3-2-3- -1- - - - - 3.71 
08-27.7514-104.4967-2-15- 0-C28336-10110177-18- 6- - c - -  - - 15-1-1-9-6- -1- -2-1-3-2-3- -2- - - - - 3.38 
08-??.?381-104.5061-2-15- 0-C2833?-101101?7-19- 6- -C-  - - - 12-1-1-5-6- -1- -2-4-3-2-3- -1- - - - - 3.79 
08-27.7403-104.8286-2-15- 0-C28338-10111177-15- 16- -c- - - - 133-1-6-5-6- -1- -2-4-3-2-1- -9- - - - - 4.50 
08-37.7589-104.8089-2-15- 0-C28339-10111177-16- 16- -C- - - - 9-1-4-4-6- -1- -1-4-3-2-1- -1- - - - - 6.88 
08-37.8253-104.8289-2-15- 0-C2834O-10111177-16- 16- -c- - - ' .- 150-1-1-3-4- -1- -2-4-3-2-1- -9- - - - - 4.54 
08-37.8694-104.8289-2-15- 0-C2q341-10111177-16- 16- -c- - - - 9-1-1-5-6- -1- -2-4-3-2-1- -9- - - - - 4.11 
08-27.9281-104.8028-2-12- 0-C28342-10111177-17- 15-12.6-C- - 6.5- 1190- 115-1-2-4-6-3-3-1-2-2-2-4-1- -1- - - - - 4.40 
08-37.9239-104.?764-2-15- 0-C28343-10111177-17- 15- -C-  - - - 17-1-7-3-6- -1- -2-4-3-2-1- -3- - - - - 3.67 
08-37.9944-104.8,511-2-12- 0-C2R344-10111177-18- 15-11.1-C- - 6.3- 560- 92-1-2-6-6-2-3-1-2-2-3-4-1- -1- - - - - 4.57 
08-37.8817-104.8292-2-15- 0-C2R345-10111177-18- 11- -C-  - - - 92-1-1-5-6- -1- -2-4-4-2-1- -3- - - - - 3.75 
08-37.4428-104.6486-2-15- 0-c28346-101111??-19- 10- -c- - - - 81-1-1-5-6- -1- -2-6-3-2-1- -9- - - - - 3.93 
08-37.4172-104.6A31-2-15- 0-c28347-10111177-19- 10- -c- - - - 9-1-1-5-6- -1- -2-3-2-2-1- -1- - - - - 2.44 
08-37.3975-104.6400-2-15- 0-C2R348-101111??-19- 10- -C- - - - 127-1-2-9-6- -1- -2-3-4-3-1- -1- - - - - 4.63 
08-37.7017-104.7153-2-15- 0-C28349-10109177- 9- 15- - - -  - - 9-1-1-4-1- -1- -2-3-3-2-2- -3- - - - - 8.06 
08-37.9744-104.6Q31-2-12- 0-C28350-10109177- 8- 13-12.4- - - 6.6- 1550- 9-1-1-3-1-2-2-1-2-1-3-3-2- -3- - - - - 3.79 
08-37.7006-104.7350-2-15- 0-C2R151-10110177- 9- 13- - - -  - - 11-1-6-4-6- -1- -2- -3-3-2- - - - - - - 3.35 
08-37.7031-104 .6781-2-15- 0-C28352-10109177-19- 13- - - -  - - 4-1-1-4-6- -1- -2-3-3-2-2- -3- - - - - 5.53 
08-37.7450-104.6406-2-11- 0-C28353-10109177-18- 11- 8.1-C- - 6.8- 2350- 6-1-1-5-6-2-3-1-2-3-3-3-2- -3- - - - - 3.86 
08-37.7075-104.6406-2-15- 0-C28355-10110177-11- 17- - - -  - - 5~1-?,-?- I -  -1- -2-3-3-2-2, -3- - - . - - - - -  - 3.d.a 
08-37.6733-104.6!19-2-15- 0-C28357-10110177-12- 9- - 12-1-1-4-1- -1- -2-3-3-2-2- -3- - - - - 4 - 6 3  
08-37 .6708 -104 .6d64-2 -15 -  0-C28358-10110177-12- 9- - - - - - 10-1-1-4-6- -1- -2-3-3-2-2- -3- - - - - 4.97 
08-37 .6586 -104 .7C47-2 -12 -  0-CZR160-10110177-13- 14-12.9- - - 7.9- 6100- 6-1-1-2-9-2-3-1-2-3-4-2-2- -5- - - - - 3.50 
08-37.65?5-104.bC?2-2-15- 0-C2R3~1-10110177-13- 14- - - 11-1-1-4-6- -1- -2-3-4-2-2- -5- - - - - 3 - 0 0  
08-37.6211-104.5F22-2-15- 0-C2R303-10111177-13- 16- - - -  - - 9-1-1-3-1- -1- -2-4-2-2-2- -3- - - - - 4.57 
08-37.5808-104.5028-2-15- 6-C28367-10111177-15- 18- - - -  - - 15.-1-1-5-6- -1- -2-4-3-2-1- -3- - - - - 3.53 
08-37.5697-104.5C94-2-15- 0-C28368-10111177-16- 20- - - - - - 17-1-1-4-6- -1- -2-4-3-2-1- -3- - - - - 4.47 
08-37.5972-104.4667-2-11- 0-C28371-10111177-18- 15- 6.8- - - 7.0- 320- 9-3-4-5-6-2-2- -2-1-3-3-1- -3- - - - - 3.91 
08-37.5992-104.5786-2-11- 0-C78372-10111177-1P- 15- 7.0- - - 6.9- 1500- 9-1-1-4-6-1-3- -2-4-3-2-1- -3- - - - - 3.18 
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APPENDIX I (continued). Elemental Concentrations for Sediment 
DOE SAMRE NUMBER 

I I 

ELEMENTAL CONCENTRATIONS DETERMINED BY X-RAY FLUORESCENCE 

bncenhotioru'reported in weight p o h  per million (ppm) 

AS Bi Cd Cu Nb Ni % Sn W 

Samples O 
@ 

ELEMENTAL CONCENTRATlONS 
DETERMINED BY ARC-SOURCE 

EMISSION SPECTRCGRAPHY 
bncenhations in weight ppm 

Be Li 



Concentrations reported in 

Co a Co 

APPENDIX I (continued). Elemental Concentrations for Sediment Samples 

m pe million (ppm) 

ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSIS 

WE SAMRE NUdBER 

I 



APPENDIX 1, (continued). Elemental Concentrations for Sediment Samples 

ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSIS 
(continued) 

Concentralions reported in weight porn per million (ppm) 

Mg Mn Nc Rb Sb Sc Sm SI To Tb Th Ti V Yb 

U r n  
RATIO 



APPENDIX I (continued). Elemental Concentratiors for Sediment Samples . 
DOE WE ~ C ~ M B E R  LASL WE LOCA~ON VUMBER AND FIELD DATA 

TIME W E D  



Concenhalioru reported in weight pa& per mi lion (ppm) 

Cd Cu Nb Ni I% Sn W 

APPENDIX I (continued). Elemental Concentrations for Sediment 

ELEMENTAL CONCENTRATIONS 
DETERMINED BY ARC-SOURCE 
EMISSION SPEClROGRAPHY 

Cancenlmfions in weight ppm 

Be Li 

WE SAMRE NUMBER 

I ELEMENTAL CONCENTRATIONS DETERMINED BY X-RAY FLUORESCENCE 



APPENDIX I (continued). Elemental Concentrations for Sediment Samples 
CC€ W E  NUMBER 

I ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSIS 

toncentmtionr reported in weight pa* per million (ppm) 

Ce CI Co 3 Cs Py E u , F e  Hf K 



APPENDIX 1. (continued). Elemental Concentrations for Sediment Samples 
DOE M E  NUMBER 

ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSIS 
(continued) 

Concenlrations reported in weight ports per million (ppm) 

L s No Rb Sb Sc Sm S To Tb llh Ti v Yb h 



APPENDIX I (continued). Elemental Concentratom for Sediment Samples . - 
DOE SAMRE NUMBER LAP. SAMRE L ~ X A ~ O N  NUMBER AND FIELD ~ A T A  u O~FKEMRA~ON 

r( 

n ' $  

TIME W E D  8 SEUMENl W E S  

DEAMD NEUTRON 

-c -  - - 08-37Tl008-104.3~22-2-15- 0 - C 2 8 4 4 0 - 1 0 1 0 8 1 7 7 -  7 -  1 0 -  - 6 - 3 - 7 - 3 - 7 -  -1- -2 -4-3-2-1-  -1- - - Z - 3.43- 
0 8 - 3 7 . 0 9 6 4 - 1 0 4 . 2 8 5 4 - 2 - 1 5 -  0 - C 2 8 4 4 1 - 1 6 1 0 8 1 7 7 -  7- 10- - - - - - 1 3 3 - 3 - 6 - 3 - 7 -  -1- -2 -3-3-2-1-  -1 -  - - - - 4 . 1 1  



APPENDIX 1. (continued). Elemental Concentrations for Sediment 
DOE W E  NUMBER 

f ELEMENTAL CONCENTRATIONS DETERMINED BY X-RAY FLUORESCENCE 

E r i toncenhotions reported in weight pcrh per million (ppm) 9 2 -  j 
8 H I B  2 8  ns Bi Cd Cu Nb . Ni Fb Sn 'N 

Samples O 
ELEMENTAL CONCEMRATIONS 
DElERMlNED BY ARC-SOURCE 

EMISSION SPECTRCGRAPHY 
Concentrotions in weight ppm 

Be Li 



APPENDIX I (continued). Elemental Goncentrations for Sediment Samples 
M E  NWAER 

!! ELEMENTAL CONCENTRATIONS DETERMINED BY' NEUTRON ACTIVATION ANALYSIS 

Concentrations r e p o d  in weight paris p( l t  millic 



APPENDIX I (continued). Elemental Concentrations for Sediment Samples 
DOE W E  NUMBER 

0 
ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSIS 

(&ntinued) 
9 u r n  

bncentrotions reportec in weight pa* p r  million (ppm) RATIO 
a 8 l d ,  , Mn N o  Rb Sb St Sm Sc To Tb Th Ti V Y b Z n  



APPENDIX I . (continued). Elemental Concentmtions for Sediment Samples - 

DOE M E  WMBER 

-08-37.3472-104.0769--2-15-  0-C2R514-10106177-14- 18.- -C- - - - 8-1-1-3-9- -1- -2-4-2-2-3; -3- - - < -----I- 
0 8 - 3 7 . 3 4 3 9 - 1 0 4 . 0 1 2 e - 2 - 1 5 -  0-C2851h-101061 77-15- 19- - - -  - - 11-1-1-5-6- -1- -2-4-3-2-3- -3- - - - - 5.01 
08-37.3106-104.0550-2-15- 0-C28519-10106177-16- 19- - - -  - - 19-1-1-5-1- -1- -2-4-2-2-3- -3- - - - - 3.73 
08-37.1422-104.2181-2-15- 0-C28521-10103177-16- 29- - - - - - 10-1-1-3-1- -1- -2-3-2-2-1- -3- - - - - 3.80 
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APPENDIX I (continued). Elemental Concentrations for Sediment Samples O 
@ 

ELEMENTAL CONCENTRATIONS DETERMINED BY X-RAY FLUORESCENCE 

Concenha~ionr're~rted in weight parb per million (ppm) 

ELEMENTAL CONCENTRAllONS 
DETERMINED BY ARC-SOURCE L EMISSION SPECIROGMFHY 

Concentrations in weight ppm 

Be Li 
.-. 

-1 11 



pPENDIX I (continued). Elemental Concentrations for Sediment Samples 

m per milliot 

c5 

-1.6. 
5.4 
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5 e.2 

-1.9 
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10.2 
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-1.9 
3.3 
2.9 
3.5 
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OOE SAMRE NMBER 

I ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSIS 



APPENDIX I (continued). Elemental Concentrations for Sediment Samples 

ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSES 
(continued) 

Concentrations reported in weight parts per million (ppm) 

Mn No Rb Sb Sc Sm Sr Ta Tb Th Ti V Yb 

597 1539 -35 -2 3.0 4.0 1007 2 1 3.9 900 34 -1.4 
242 4297 -63 -3 9.5 5.1 463 -3 -2 14.3 2975 97 -3.0 
562 10150 -56 -3 7.3 4.C -331 -2 -2 9.1 3844 89 4.4 
363 10860 78 -2 8.2 4.6 324 2 1 9.1 3842 108 3.8 
339 9605 -42 -2 8.0 5.8 320 -2 -1 11.5 3843 98 2.9 
381 11480 -54 -2 8.4 6.1 -224 -2 -1 14.1 4821 85 3.8 
332 108.10 -58 -3 7.5 3.0-286 -2 -1 9.6 4385 ioa -2.5 
251 8891 -37 -2 6.3 3.3 468 -2 -1 8.1 2383 91 3.1 
203 5440 70 -2 10.0 5.6 277 -2 -1 12.1 3816 115 3.5 
381 10070 -74 -3 11.1 5.1-264 -4 -2 13.6 4399 129 4.6 
241 7753 62 -2 7.6 4.0 357 -2 -1 9.5 3446 148 -2.1 
301 8945 99 -2 8.3 5.5 -248 -2 -1 10.5 3766 120 -2.8 
192 4966 85 -3 12.5 8.0 363 3 2 15.0 5536 118 4.9 
471 8933 112 -2 10.5 5.2-225 -2 -1 12.3 3655 68 4.7 
417 10780 -52 -3 7.9 4.2 -299 2 1 10.6 4120 67 -2.3 
282 10260 68 -2 8.9 5.0-213 -2 -1 11.6 4390 82 4.2 
273 9444 -46 -2 8.2 7.2 509 2 1 13.6 5301 78 3.8 
263 11720 62 -2 7.8 6.7-188 3 1 14.2 4382 53 4.6 
244 10460 -54 -2 8.1 3.6-238 -2 -1 8.0 4927 76 -2.1 
266 9077 -45 -2. 8.3 4.1-204 -2 -1 11.3 4452 77 3.7 
547 6646 -65 -3 11.2 8.0-301 -3 -2 14.2 5362 92 C.1 
266 17270 -54 -2 9.8 5.3 309 -3 -2 12.5 4260 69 3.6 
422 8280 80 -3 10.8 4.4-288 3 1 9.8 5257 83 3.1 
396 10850 85 -2 8.3 4.0-248 -2 -1 811.0 3288 77 2.9 
550 7904 -61 -3 12.7 9.4-304 -3 -2 15.9 5219 101 6.0 
390 11330 -78 -3 1 1 4  6.3 316 -4 -2 13.6 5016 90 4.6 
345 10610 -53 -2 6.8 2.9 -260 -2 -1 8.3 3723 101 -2.1 
491 17070 -55 -2 6.7 3.6 -301 -2 -2 8.1 3590 57 2.8 
480 10500 85 -2 8.0 7.1-270 -3 -1 11.5 5066 76 406 

2549 9047 -80 -3 10.8 t.3 -578 -4 -2 13.1 4139 76 7.5 
390 10760 -51 -2 7.6 3.6 -272 -3 -1 9.3 3867 116 3.8 
718 9243 -60 -3 8.7 3.7 -333 -3 -1 8.7 6070 105 4.5 
542 10400 -47 -2 8.6 6.6-278 -2 -1 13.7 4519 73 5.7 
437 12840 94 -3 10.2 6.9-246 -3 -2 13.8 4374 68 5.7 
301 16010 81 -2 7.0 3.3 -257 -2 -1 8.5 3612 65 -1.9 
397 10770 63 -2 8.4 4.5 -227 -2 -1 8.7 4197 62 3.3 
545 10520 82 -2 11.7 9.3-281 -2 -1 15.9 5235 104 4.7 
411 9452 -61 -3 10.5 6.4-224 -3 -1 9.5 4581 61 5.2 
284 1?060 -39 -2 6.3 4.0 -244 2 1 9.1 3599 5 1  3.9 
305 13400 -39 -2 7.6 4.3 -209 -2 -1 8.3 3915 67 3.7 
279 13690 -39 -2 7.7 7.1-217 -2 -1 12.2 3833 77 4.1 
454 12190 135 -2 9.5 5.1-235 -3 -1 9.9 3763 68 4.5 
316 14340 74 -2 6.9 3.4-255 -2 -1 9.4 4099 67 2.7 
372 10330 72 -2 8.3 4.7 -239 -2 -1 9.0 3395 98 2.9 
910 10960 62 -2 8.6 708-337 -2 -1 13.6 2896 135 3.1 
26.5 7966 -76 3 10.9 408 327 -3 -2 9.2 3698 132 -3.0 
281 8746 -57 -3 8.4 3.4 422 -3 -1 7.6 3767 141 -2.2 
419 12530 -39 -2 7.9 4.8 293 -2 -1 902 3499 76 3.3 
354 10940 71 -2 8.0 7.0-221 -2 -1 13.2 4235 69 4.9 
361 9379 -54 -2' 10.2 6.2 -204 -2 -1 11.2 3957 68 3.8 
345 10730 71 -2 7.4 419-241 2 1 9.6 3912 57 3.4 



APPENDIX I (continued). Elemental Concentrations for Sediment Samples 
DOE W E  N-MBER 

- . -  - . . .  
o ~ ; ~ r . ~ 5 3 1 - 1 0 ~ . 7 5 3 1 - ~ - 1 ~ -  0 - ~ 2 8 ~ ~ 2 - 1 ~ 1 0 3 / 7 7 - 1 8 -  16- -c- - - - 9 1 1 2  ~ : ~ ,  - - - - 5.'26 
08-37.3547-104.8072-2-12- O-C2A59J-10103177-18- 14- 9.7- - - 7.2- 160- 115-1-1-4-6-3-3-1-2-2-3-3-2- -1- - - - - 3.32 
08-37.3586-104.8,133-2-12- 0-C28584-10103177-18- 16-  7.5- - - 7.8- 310- 11-1-1-4-6-3-3-1-2-2-3-3-2- -3- - - - - 5.93 
08-37.3631-104.8-44-2-11- 0-C28585-10103177-19- 14- 9.5- - - 7.6- 330- 173-1-1-5-6-2-3-2-2-1-3-3-2- -1- - - - - 48.04 
08-37.3386-104.7875-2-15- 0-C 28586-10103177-18- 14- - - -  - - 12-1-1-4-6- -1- -1-4-3-3-2- -1- - - - - 3.08 
08-37.3056-104.7758-2-15- 0-C2R588-10103117-19- 11- -C-  - - - 1-1-1-4-6- -1- -2-4-3-3-2- -1- - - - - 2.86 
08-37.3206-104.8392-2-15- 0-Ct9589-10163177-19- 10- - - -  - - 92-1-1-4-6- -1- -2-4-3-3-1- -1- - - - - 7.84 
08-37.3044-104.7981-2-15- 0-C28590-10103177-19- 10- - - - - - 127-1-1-5-6- -1- -2-4-3-3-1- -1- - - - - 3.60 
08-37.4533-104.8097-2-15- 0-C79597-1.0103177-15- 19- - - - - - 1 0 - 3 - 1 - 5 - 8 - - 1 - - 2 - 4 - 3 - 2 - 2 - - 1 - -  - - - 3.90 
08-37.4547-104.7b33-2-11- 0-C28594-10103177-15- 18-12.7- - - 7.6- 500- 115-1-2-4-6-2-3-1-2-4-4-3-2- -1- - - - - 2.79 
C8-37 .4586 -104 .7536 -2 -15 -  0-C28595-10103177-15- 16- - - -  - - 6-1-2-4-6- -1- -2-2-3-3-2- -1- - - - - 3 - 7 1  
08-37.4294-104.8r44-2-11-  0-C20596-10103177-15- 14- 8.0- - - 7.6- 170- 57-3-1-6-7-2-3-1-2-2-3-3-2- -1- - - - - 3.65 
08-37.4289-104.6953-2-12- 0-C28597-10103177-15- 14- 9.1- - - 7.2- 172- 11-3-1-5-8-4-3-1-2-2-3-3-2- -1- - - - - 3.76 
08-37.4389-104.7875-2-11- 0-C28598-10103177-16- 15-11.2- - - 7.0- 610- 115-3-1-6-6-3-4-1-2-2-3-2-2- -1- - - - - 4.98 
08-37.4358-104.7992-2-12- 0-C28590-10I03177-16- 17-11.2-C- - 7.6- 540- 15-3-7-5-8-2-3-1-2-2-3-3-2- -9- - - - - 5.51 
08-37 .4267-104 .7739-2 -15 -  0-C2R600-10103177-16- 17- -c- - - - -1-7-9-6- -1- -2-1-3-3-2- -1- - .* - - 3.70 
08-37.4281-104.7675-2-11- 0-C2R601-10103177-16- 16-11.1- - - 6.9- 910- 12-1-7-5-6-2-3-1-2-1-3-3-2- -1- - - - - 3.37 
08-31.3828-104.8058-2-15- 0-C28602-10103177-16- 15- - - - - - 127-1-1-4-8- -1- -1-4-4-3-2- -1- - - - - 4 - 5 2  
O@-37 .3847-104 .8025 -2 -15 -  0-c29603-10103177-16- 15- - - - - - 9-1-1-4-8- -1- -2-4-3-3-2- -1- - - - - 3.05 
08-37.3794-104.7442-2-15- 0-c28604-10103177-17- 14- -C- - - - -3-7-4-1- -1- -2-1-3-3-2- -1- - - - - 3.36 
08-37.9694-104.7875-2-11- 0-C28605-10103177-10- 16-13.7-C- - 7.8- 915- 92-1-1-5-6-3-3-1-2-4-3-3-1- -9- - - .- - 3.36 
08-37.9694-104.8194-2-15- 0-C28306-10103177-11- 17- -C- - - - 4-1-1-3-7- -1- -2-3-3-3-1- -1- - - - - 3 - 2 3  
08-37.9744-104.0167-2-15- 0-C2A607-10103177-11- 17- - - - - - 46-1-1-3-6- -1- -2-1-3-3-1- -1- - - - - 2.74 
08-37.9122-104.8608-2-15- 0-C28608-10103177-12- 17- - - - - - 8-1-1-4-6- -1- -2-2-3-3-1- -1- - - - - 4.93 
08-37.4997-104.8128-2-15- 0-C28610-10103177-13- 14- -C- - - - 115-1--1-4-6- -1- -2-4-4-3-3- -1- - - - - 2.86 
08-37.7675-104.8b64-2-15-  0-c28611-10102177-17- 16- -c- - - - .81-1-1-5-6- -1- -2-4-3-3-1- -1- - - - - 3.25 
0P-37.7958-104.7086-2-11- 0-C28012-10102177-17- 15-15.4-C- - 7.1- 1950- 3-1-7-9-6-2-3-1-2-3-3-3-1- -1- - - - - 3.77 
08-37.780E-104 aeE83-2-15- 0-C79614-10107177-19- 10- -C- - - - 8-1-1-5-6- -1- -2-4-3-2-1- -9- - - - - 2.82 
08-37.7889-104.8206-2-15- 0-C28615-10102177-18- 12- - - -  - - -1-1-4-1- -1- -2-4-3-2-1- -1- - - - - 3.07 
08-37.8001-104.8228-2-15- 0-C28616-10102177-19- 11- -C- - - - -1-1-5-6- -1- -1-4-3-2-1- -9- - - - - 3.14 
08-37.8419-104.8306-2-15- 0-C28hl8-10103177- 7- 9- - - - - - 9-1-1-1-6- -1- -2-4-3-2-1- -9- - - - - 5.03 
08-37.8558-104.8300-2-15- 0-Ct8619-10103171- 7- 9- -C- - - - 57-1*1-5-6- -1- -2-3-4-2-1- -9- - - - - 3.80 
08-37.8353-104.7919-2-15- 0-C28620-10103177- 8- 10- - - - - - 15-1-1-5-6- -1- -2-4-4-2-1- -1- - - - - 4 - 2 9  
08-37.8397-104.7867-2-12- 0-C29021-10103177- e- l o -  8.7-C- - 6e9- 3200- 162-1-7-5-6-3-3-1-2-4-3-2-1- -9- - - - - 4.95 
08-37.4706-104.8242-2-15- 0-c2R622-10103177-14- 18- - - - - - 5-1-1-5-6- -1- -2-2-3-3-2- -1- - - - - 3.41 
0e-37 .8475-104 .7717-2-15-  0-~28623-10103/77-  8- 11- -C- - - - 5 - 1 - 1 - 3 - 1 - - 1 - - 2 - 4 - 3 - 3 - 1 - - 1 - - -  - - 3.68 
08-37.8614-104.7669-2-11- 0-C28 624-10103177- 8- 12-11.2-C- - 7.1- 1700- 4-1-1-3-7-3-3-1-2-1-2-3-2- -1- - - - - 3.09 
08-37.8725-104.7867-2-11- 0-528625-10103177- 9- 14-12.4- - - 5.4- 1450- 18-1-1-6-6-3-3-1-2-4-3-2-2- -1- - - - - 3.25 
08-37.8806-1C4.7583-2-11- 0-C29626-10103177- 8- 14- 8.8-C- - 7.6- 410- 162-1-1-6-1-2-2-2-3-4-3-3-1- -9- - - - - 3.41 
0@-37.8819-104.7~6?-2-15- 0-C28627-10103177- 9- 14- - - - - - 16-1-1-5-6- -1- -2-4-3-2-2- -1- - - - - 2 - 9 1  
08-37.9931-104.7700-2-15- 0-C286?8-10103177-10- 17- - - - - - 8-1-1-5-6- -1- -2-4-3-3-1- -9- - - - - 3.10 
0e-37.9686-104.?600-2-15- 0-C28629-10103177-10- 16- - - -  - - 69-1-1-3-1- -1- -2-1-3-3-1- -1- - - - - 3.34 
08-27.9503-104.1783-2-12- 0-C28630-10103177-10- 16-13.6- - - 7.6- 1300- 16-1-1-6-0-3-3-1-2-2-3-2-1- -1- - - - - 5.27. 
08-37.9472-104.7750-2-15- 0-C2863l-10103177-10- 15- - - - - - 1~2-1-1-3-1-  -1- -2-4-3-3-2- -9- - - - - 4 - 1 0  
08-37.9314-104.7578-2-15- 0-C28632-10103/?7-10- 15- 4- - - - -1-1-5-1- -1- -2-4-3-3-2- -1- - - - - 4.06 
08-37.7372-104.8364-2-15- 0-C28633-10102177-17- 17- - - - - - 86-1-1-4-6- -1- -2-4-3-2-1- -1- - - - - 3.95 
08-37.7400-104.8361-2-11- 0 ~ C 2 8 6 3 4 ~ 1 0 1 0 2 1 7 7 ~ 1 7 ~  16-13.0-C- - 7.8- 1790- 115-1-1-4-6-2-3-1-2-3-3-2-1- -1- - - - - 3.32 
08-37.6747-104.7667-2-15- 0-C28635-10102177-16- 17- - - - - - -1-1-4-1- -1- -2-3-3-2-1- -9- - - - - 5.32 
08-37.6883-104.7686-2-15- 0-C28636-10102177-15- 16- - - - - - 8-1-1-5-6- -1- -2-3-3-2-1- -9- - - - - 3 - 2 2  
O@-37 .6889-104 .7964 -2 -15 -  0-C28638-10102177-14- 15- - - - - - 10-1-1-4-6- -1- -2-3-3-2-1- -1- - - - - 3.57 
0e-37.6792-104.0056-2-15- 0-C28639-10102177-14- 15- -C-  - - - 92-1-1-4-1- -1- -2-3-3-2-1- -1- - - - - 3.40 

IAS WE Lmnm NUMBER AND FIELD DATA u cmnmwnoN 

x 
2 
I 
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APPENDIX I (continued). Elemental Concentrations for Sediment 

. . 
Concentrotions reported in weight poh per million 

MX S W E  NUMBER 

samples G 
G 

ELEMENTAL CONCENTRATIONS 
DETERMINED BY ARC-SOURCE 

EMISSION SPECTROGRAPWY 
bncentmtions in weighl ppm 

Be Li  

g ELEMENTAL CONCENTRATIONS DETERMINED BY X-RAY FLUORESCENCE 



APPENDIX I (continued). Elemental Concentrations for Sediment Samples 
I ,  DOE W E  N ' M B E R  

I I  I ELEMENTAL CONCENTRATIONS DETERMINED BV NEUTRON ACTIVATION ANALYSIS 

b~centrotions reponed in wsight Fam per million (ppm) 

Ce CI Co G Cs Dy Eu , Fe tif K 



APPENDIX I-B. (continued). Elemental Concentratiom br Sdiment Samples 
DOE M E  NUMBER 

ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSIS 
(continued) 

4 bncentrotionr reported in weight porn per million (ppm) r 
Mg IVfn No Rb Sb Sc Sm S- ' To Tb Th Ti V Y b Z n  



APPENDIX 1. (conpin-44). Elemental Concentrations for Sediment Samples 
WE H E  NUMEER LA9 W A R E  L3V\llON NUMBER AND FIELD DATA u CONcLNlRAnoN 

T W  H E C  SEaMan W E S  



APPENDIX I (continued). Elemental Concentrations for Sediment 
WE S A M R E  NUMBER 

ELEMENTAL CONCENTRATIONS DETERMINED BY X-RAY FLUORESCENCE I 
bncenhotioru'reported in weigh! ports per million (ppm) 

Cd ' Cu Nb Ni Fb Sn W 

Samples @ 
I. 

ELEMENTAL CONCENTFATIONS 
DETERMINED BY ARC-SOURCE 

EMISSION SPEClRCGRAPHY 
Concentrotions in weight ppm 

Be Li 



APPENDIX I (continued). Elemental Concentrations for Sediment Samples 

0-C28640 
0-C28642 
0-CZR643 
o-r Z B  64 5 
0-C28646 
0-C28647 
0-C 2R 649 
0-C28649 
0-C28650 
0-C 28 65 1 
0-C28C52 
0-CZR653 
0-C28654 
0-C28655 
0-C 28 657 
0-C28660 
O-Ct86bl  
0-C28662 
0-C28663 
0-C28664 
0-C28665 
0-CZR66E 
0-C28667 
0-C28672 
0-CZR673 
0-C 28674 
0-C2.8679 
0-C28676 
0-C 28 677 
0-C28678 
0-C2.8679 
0-CEA680 
0-C28bAl 
0-CZRbR3 
0-C28684 
0-C28685 
0-C2868 6 
0-C28687 
0-CZA688 
0-C28689 
0-C28690 
0-C 28 69 1 
0-C28692 
0-C28h93 
0-C28701 
0-C28706 
0-C28707 
0-C28711 
0-C28712 
0-CZR 713 
0-C28714 

DOE W R E  NWBER 

ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSIS 

Con:enhotions repoqed m weigh1 pais pel million (ppm) 

Al Au Bo Co Ce CI Co G Cs Dy E u . F e  Hf K 



APPENDIX I (continued). Elemental Concentrations for Sediment Sam~les 

I I 

0-C28640 7 4 4 2  
0-C28C42 9 3 7 1  
0-CZ8643 1 2 3 2 0  
0-C28645 1 1 9 2 0  
0-C28646 9118  
0-C28647 6 8 8 1  
0-CZR64R 9678 
0-C28649 7 9 5 8  
0-C28 650  9249  
0-C 28 6 5 1  9307  
0-C28652 1 1 9 6 0  
0-C28653 1 2 5 8 0  
0-C28654 1 4 6 6 0  
0-C28655 1 0 5 1 0  
0-C28b57 7859  
0-C28660 7 6 8 9  
0 4 2 8  6 6 1  8382  
0-C28662 8 2 7 5  
0-C28663 8152  
0-C28bb4 9 2 0 7  
0 - t 2 8 6 6 5  1 2 6 7 0  
0-C28hb6 1 7 1 5 0  
0-C28667 1 8 8 4 0  
3-C28672 1 7 2 0 0  
0 - S t 9 h 1 3  6 0 0 1  
0-CZeh74 1 3 1 9 0  
0-C28675 1 1 2 4 0  
0-CZ8676 8504  
0-C28677 8 9 2 1  
0-C28678 7524  
0-C28679 9 4 9 4  
0-C28680 1 2 3 2 0  
0-C28b81 1 9 1 0 0  
0-C28683 36390  
0-C2RtRG 1 4 3 6 0  
0-C28685 1 3 4 4 0  
0-C28686 1 8 0 1 0  
0-C28687 1 9 1 5 0  
C-C 28688 1 1 4 7 0  
0-C28689 9 4 5 9  
0-C28690 1 2 6 7 0  
0-C28691 1 0 9 7 0  
0-C28692 8775  
0-C28693 '12790 
0-C28701 1 3 1 9 0  
0-C2870b 1 5 4 6 0  
0-CZR707 1 9 4 3 0  
0-C28711 1 4 5 7 0  
0-C2R712 1 4 5 0 0  
0-C28713 9 1 5 1  
0-C28714 1 0 1 9 0  

ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSIS 
(continued) 

Concensolionr reported in weight paris p r  million (ppm) 

U r n  
RATIO 

Zn 



APPENDIX I (continued). Elemental Concentmtions for Sediment Samples 
DOE SAMFIE NUmBER LA9 W E  LX4TION NUMeER AND FIELD DATA u C O N c E m n m  

TIME %ED SEaMDNT W E S  

I 
" 9 DaAMD NEURON 

8 q E  j in 8 

$ E 8 a %  4 %  
. - 

08-3 t~2439- lO5 .5036 -2 ' -15 -  0-C29715-03108176-14 -  3- -C- - - - 12-4 -  -4-6- - - - -3-2-1-1; -1- - - - - --re-8B 



Concentrotions reported in weight pork per million (ppm) 

Cd Cu Nb Ni Fb Sn W 

APPENDIX I (continued). Elemental Concentrations for Sediment Samples O 
DOE SAMRE NUMBER 

ELVJ?ENTAL CONCENTRATIONS 
DETERMINED BY ARC-SOURCE 

EMISSION SPEClROGRAPHY 
Concentrotions in weight ppm 

Be Li 

I ELEMENTAL CONCENTRATIONS DETERMINED'BY X-RAY FLUORESCENCE 



reported in 

Co 

12.5 
12.2 
11.2 
13.8 
15.1 
13.4 
15.3 
19.8 
98.6 
16.3 
19.8 
36.8 
65.8 
21.2 
22.8 
16.7 
41.7 
45.4 
37.9 
8.0 
8.4 
11.2 
13.3 
10.1 
21.0 
16.8 
28.2 
39.1 
23.1 
19.6 
20.6 
17.1 
11.9 
14.1 
13.2 
15.9 
10.1 
11.0 
16.1 
13.3 
13.5 
10.2 
12.0 
10.9 
14.7 
15.8 
12.2 
13.2 
13.7 
11.7 
20.3 

APPENDIX I (continued). Elemental Gorrentrations for Sediment Samples 

weight Fa 

G 

34 
42 
3 4 
44 
3 6 
4 0 
3 b 
43 

207 
3 8 
4 5 
9 4 
I18 
6 1 
63 
4 1 
9 3 
138 
99 
33 
41 
6 1 
5 5 
42 
53 
54 
8 6 
125 
78 
84 
58 
44 
3 1 
41 
4 4 
40 
30 
49 
45 
3 0 
5 3 
44 
38 
45 
5 1 
70 
5 6 
75 
54 
59 
6 6 

WE W E  NUMBER 

r b  per mill 

Cs 

3.3 
4.1 

-2.2 
5.1 
4.9 
3.6 
3.4 
3.7 

-2.6 
3.3 
5.3 

-2.5 
-2.5 
3 a 6  
4.7 
3.8 
4.9 
2.8 

-2.6 
-1.7 
-1.7 
3.0 
2.7 
3.5 
5.5 
6.0 
5.7 
3 a2 
3 -1 
5.9 
6.6 
5.3 
3.7 
4.4 
4.5 
3.4 
2.5 
3.5 
5.1 
4.4 
5.7 
4.2 
4.5 
4.2 
4.2 
4.5 
6.1 
7.5 
4.9 
4.4 
6.5 

ion (ppm) 

pv 
6 
5 
6 
5 
5 
4 
4 
3 

-1 
4 
4 
3 
3 
4 
4 
4 
4 
3 
3 
5 

14 
10 
9 
8 
6 
5 
4 
4 
4 
5 
5 
5 
5 
6 
5 
6 
4 
5 
5 
6 
8 
6 
5 
7 
5 
6 

15 
2 1 
9 

10 
5 

I ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSIS 



APPENDIX I (continued). Eleriiental Concentrations for Sediment Samples 

ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION 
(continued) 

Concenlrdion3 repofled in weigh1 porn per million (ppm) 

ANALYSIS 



APPENDIX I (continued). Elemental Concentmtions for Sediment Samples - 
DOE SAMRE N~JHBER  LA^ SAMRE LOCA~ON NUMBER AND FIELD DATA u coN(ENmAnoN 

TIME W E D  8 SDlMENT W E S  

I 



APPENDIX 1 (continued). Elemental 'Concentrations for Sediment 
DOE S4MRE NUMBER 

ELEMENTAL CONCENTRATIONS DETERMINED BY X-RAY FLUORESCENCE 

bncenirolions'reported in weight p r t r  per million (pprn) 

4 %  Ag Bi * Cd Cu Nb Ni Fb Sn 'W 

Samples O 
ELEMENTAL C m c E m n m s  
DETERMINED BY ARC-SOURCE 
EMISSION SPEClRCGRAPHY 

Concentrotions in weigh1 ppm 

2 33  
2 3 9 
2 25 
3 50  



APPENDIX I (continued). Elemental Concentrations for Sediment Samples 

reported 

Co 
- 
23 .8  
21.6 

9 . 4  
1 8 . 2  
15 .2  
31.3 
1 4 . 2  
57 .9  
61 .6  
1 4 . 1  
1 7 . 6  
1 5 . 5  
1 8 . 1  
1 2 . 0  
10.8 

8 .7  
10 .7  
24.5 
22 .0  
22 .4  
2 8 . 3  
38.5 
28.9 
18.4 
17.2 
15.2 
i 4 . e  
12.1 
10.8 
1 5 . 7  
10 .1  
1 0 . 9  

9.1 
15 .2  
11.1 
16.3 
18 .0  
15 .3  
12.P 
1 3 . 0  
1 4 . 4  
12 .7  

8 . 5  
7 . 4  

1 1 . 2  
1 3 . 1  
1 3 . 2  
1 7 . 0  
1 0 . 5  
3 3 . 6  

9  . 2  

- 

in weight po 

G 

5  6  
4  6  
3  0  
4  0  
3  1  
5  7  
4 3  

122 
189 

33 
5  1  
3  9  
5 0  
5  3  
3  0  
2  8  
31 
7 1  
38 
8  3  
9  6 

i 2 5  
I 1 4  

5  1  
7 1  
3  3  
4 3  
5  2  
4 7  
55 
4  8  
35 
36 
4  2  
4 9  
3  0  
34 
.4 4  
,4 2  
3 7  
4  9  
45 
3 0  
2  4  
3 7  
4 7  
3 5  
5 7  
4 5 

1 2 0  
' 2 3  

ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSIS 

WE SAMRE NUMBER 

I 



APPENDIX I (continued). Elemental Concentrations for Sediment Samples 
WE SAMRE NUMBER tl7-n-r ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTlL 

(continued) 
Concentrotions repoded in weight pa* per million (pprn) 

Mn No Rb Sb St Sm Sc To Tb Th 

ANALYSIS 



APPENDIX I (continued). Elemental Concentrations for Sediment Samples 



APPENDIX 1 (continued). Elemental Concentrations for Sediment 
I I 

DOE S M E  NUMBER 
I I I  1 

I ELEMENTAL CONCEMRATl3NS I g 

E - 9 
9 , Y  $ P  
8 H I S  2.8 

I DETEMNED BY A R C - ~ R C E  
EMISSION SPEClROGRAfflY I 

ELEMENTAL CONCENTRATIONS DETERMINED BY X-RAY FLUORESCENCE 

bncenholions reported in weigh. pard per million (pprn) 

Ag Bi a ,  Cu Nb Ni Fb Sn W I bncentmtions in weigh1 pprn 

Be Li I 



APPENDIX I (continued). Elemental Concentrations for Sediment Samples 
I 

Da W E  NUMBER 

I ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSIS 

Concenlrolionr reported in weigh- p:rh per million (ppm) 

Au Ba Ca Ce CI Co G Cs Dy Eu . F e  Hf K 



APPENDIX I (continued). Elemental Concentrations for Sediment Samples 

U r n  
RATIO 

08-37.4069-105.0678-2-12- 0-C2R634 11320 533 24330 -37 -3 8 .6  4.3 -274 -1 -1 6.4 4290 88 4.2 1 5 3  0.666 
08-37.3075-105.9511-2-97- 0-C28847 15400 894 12010 80 -3 12.6 5 . 2 - 3 6 6  -1 -1 9.1  7116 154  3.7 122  0.311 
08-37.1500,-105.9075-2-15- 0-C28854 16890 918 20730 49 -3 12.4 5 . 7 - 3 4 7  -1 -1 5.8 5202 103  3.3 . - 7 7  0.'326 
08-37.1568-105.9489-2-12- 0-C28855 24370 A50 21420 -52 -4 17.8 5.1 688 -2 -1 6.7 6952 116 -2.7 102  0.248 
08-37.1628-105.8900-2-15- 0-C28R62 16670 1342 20090 70 -3 12.4 4 . 0 - 4 2 4  -2 -1 5.5 5495 8 0  3.7 - 6 1  ,0 .427  
08-37.2428-105.8783-2-12- 0-C28463 22100 861 2 0 7 4 0 ,  -37 -3 11.7 4.2 537 -1 1 5.5 6613 1 1 7  2.5 1 8 1  0.342 
08-37.3517-105.4058-2-97- 0-C28R64 12160 506 22890 59  -2 6.7 5.4 400 -1 -1 7.5 2673 5 1  2.8 70  0.332 
08-37.3628-105.4711-2-97- 0-C2R865 21020 874 17400. -46 -3 14.4 7 . 2 - 3 2 6  -1 -1 11.8 5635 118 4.3 9 6  0.363 
08-37.3658-105.4767-2-15- 0-C28R66 17750 793 21620 -38 -3 1 1  3 . 7 - 2 8 8  -1 -1 7.8 6542 1 5 2  3.3 116  0.363 
08-37.0906-105.7519-2-15- 0-C28867 17200 844 14900 63  -2 10.6 9 .1  -356 -1 -1 10.1  4649 9 7  2.9 7 1  0.259 
08-37.0800-105.7631-2-15- @-C28PbR 17260 798 14650 54 -2 10.2 6 .7  440 -1 -1 11.5 4470 105 3.4 0.245 
08-37.090R-105.8019-2-14- 0-C28869 18930 718 15500 6 1  -3 13.0 7.2 518 -1 -1 1 2 1  5686 95  3.6 -118 0.198 
08-37.1147-105.8250-2-15- 0-C28970 1R590 i 6 9 0  13910 -55 -3 16.6 3.8 -396 -2 -1 6.3 15070 478 4.0 253 0.321 
08-37.0867-105.8667-2-15- 0-C28871 15930 564 16240 62 -3 12.0 5.2 578 -1 -1 8.6 6494 1 0 0  4.0 114  0 .371  
08-37.0711-105.8681-2-15- 0-C28e72 16260 830 15970 66 -2 10.5 5.7 458 -1 -1 8.0 6088 150 3.3 94  0.299 
08-37.0444-105.8008-2-15- 0-C29973 19570 793 12.720 88 -3 13.0 4 . 5 - 2 9 8  -1 -1 10.1' 7878 186  3.8 -43  0.257 
08-37.0222-105.7672-2-15- 0-C2P874 17190 815 14060 67  -3 10.7 5.2 -300 -1 -1 10.9 5 0 1 1  9 0  3.6 47  0.270 
08-37.0339-105.8086-2-15- 0-C26875 23650 734 13660 -40 -3 12 .1  5.0 -345 -1 -1 8.4 5 9 9 1  1 1 8  2.9 126 0.296 
08-37.0083-105.8061-2-15- 0-C28876 21420 669 11420 93 -2 9.2 5.8 -277 -1 -1 9.7 4130 7 1  2.6 103  .0.255 
08-37.0089-105.8?00-2-97- 0-528877 26700 715 11070 83 -3 13.5 5.3 -290 -1 -2 10.5 5096 93 3.8 -77  0.229 
08-37.2900-105.4231-2-97- 0-C28878 13400 901  15280 -43 -3 10.9 4.4 398 -1 -1 11.3 4607 74 4.7 -105 0.313 
08-37.2794-105.4236-2-15- 0-C2RP79 9965 471 18120 75 -2 7.3 4 . 4 - 2 9 4  -1 -1 8.0 4132 6 9  3.3 -63  0.328 
08-37.2142-105.4233-2-97- 0-C2R88O 17200 604 13280 8 1  -3 11.0 8 . 4 - 2 8 7  -1 -1 1 3 1  4 3 6 1  6 5  3.3 72 0.405 
08-37.2183-105.4164-2-15- 0-C28681 9039 653 18140 68 -3 9.4 5 . 8 - 2 7 1  -1 -1 12.1 4913 1 1 3  5.4 77  0.407 
08-37.2017-105.4139-2-15- 0-CZR88Z 11770 1224 12900 -66 -4 8.8 5 . 8 - 4 0 2  4 -2 13.1 11090 347 6.6 1 7 3  0.948 
08-37.1986-105.4028-2-15- 0-C28883 8674 780 17740 64 -2 9.8 6 . 8 - 3 2 8  4 -1 12.1 6748 218 5.9 67  0.543 
08-37.1967;105.4022-2-15- 0-C28884 8032 605 19720 56 -2 8.8 7 . 5 - 2 5 8  -1 -1 11.4 4729 132  4.2 72 0.390 
08-37.1597-105.3831-2-12- 0-C28885 11660 716 20040 -44 -3 11.4 6.7 434 -1 -1 11.5 4526 79  5.4 -50 0.509 
08-37.1839-105.4253-2-12- 0-C29R86 13210 653 21450 64 -3 8.4 5 . 6 - 3 0 4  -1 -1 9.2 4847 7 5  4.5 1 0 3  0.590 
08-37.1917-105.4519-2-15- 0-C29887 11200 576 19560 6 0  -2 8.7 5.0 -300 -1 -1 8.3 3545 83  . 4.1 -39 0.365 
08-37.1483-105.4947-2-15- 0-C28988 19200 864 17430 59 -2 12.3 6.3 -301  2 -1 13.2 6652 1 7 7  6.5 104 0.401 
08-37 .1408 -105 .498C-2 -15 -  0-CZR889 9485 528 20980 9 6  -2 8.8 6.0 403 -1 -1 9.7 4232 83 4.7 58 0.322 
08-37.2422-105.4919-2-15- 0-C28890 12000 850  17540 -40 -3 9.0 4.3 -310 1 1 1 1  5242 84 3.2 1 2 1  0 .371  
08-37.2411-105.4858-2-15- 0-C28R91 12600 1045 14750 69  -3 10.2 5 . 6 - 3 9 7  -1 -1 12.7 4839 7 0  4.1 , 1 1 8  8.283 
08-37.2422-105.4839-2-15- 0-C28892 15750 998 14310 83 -2 10.4 8.6 -350 -1 -1 13.3 4708 7 2  4.7 -88 0.280 
08-37.4006-105.0811-2-12- 0-C28PQ6 12150 444 24840 85 -3 10.0 5.2 -283 -1 -1 8.2 4449 7 1  5.6 -52 0.496 
08-37.4233-105.8744-t-12- 0-C28897 9799 558 18740 -42 -3 7.4 3.6 521  - 1  -1 8.4 5118 7 5  -2.2 128  0.345. 
08-37.4108-105.8175-2-13- 0-C78902 13580 947 21380 -38 -3 10.6 5.2 -401 -1 -1 8.6 6362 125 2.8 78 0.415 
08-37.4956-105.8581-2-97- 0-C28906 1 3 @ 0 0  605 14390 9 1  -3 10.8 7 . 2 - 3 2 8  -2 -1 10.8 4187 1 0 1 .  -2.6 -82 0.608 
08-37.4439-105.7753-2-11- 0-C289lO 17P60 765 20980 -46 -3 10.7 6.0 479 -2 -2 12.7 4465 57  3.9 -125 0.303 
08-37.4928-105.7367-2-13- 0-CZ8914 12750 414 25690.  -35 -3 6.5 4.7 6 4 7  -1 -1 10.0 3 6 6 1  5 1  2.3 1 0 9  0.328 
08-37.4522-105.6561-2-97- 0-C28917 79080 484 9049 -28 -2 3.2 1.5 1716 -2 -1 3.5 1762 34  -1.5 -35 0.543 
08-37.4203-105.6703-2-15- 0-C28918 6681 504 23300 53 -2 8.0 5.2 558 -1 -1 7.0 3776 . 9 9  2.5 48 0 .321  
08-37.4336-1C5.6844-2-15- 0-C2R919 10750 6 8 0  22610 95 -3 11.3 6.2 403 -1 -1 8.9 6649 143  ' 3 . 8  1 5 3  0.3'04 
08-37.2919-105.4325-2-15- 0-C2R920 9499 658 18580 74  -2 8.5 4.9 -277 -1 -1 10.2 5148 8 9  4.8 5 8  0.336 
08-37.3906-105.5422-2-97- 0 4 2 8 9 2 2  15750 1194 le14C -39 -3 13.8 5.9 -392 -1 -1 9.7 10000 273 4 . 1  168  0.420 
08-37.4175-105.5994-2-97- 0 4 2 8 9 2 3  15900 A59 18100 6 7  -2 12.0 7 . 2 - 3 1 1  -1 -1 10.0 7649 218 3.8 1 3 1  0.319 
08-37.3947-105.6106-2-97- 0-C26924 12330 1135 16860 -53 -3 15.5 4.2 -348 -2 -1 7.8 10590 288 5e.1 219  0.468 
08-37.3758-105.9172-2-13- 0-CZRQ28 17140 999 16450 -45 -3 . 9.4 3.9 8 4 6  -1 -1 7.7 5652 112  3.4 - 8 1  0.469 
08-37.4578-105.9161-2-12- 0-C28933 11290 622 21020 53 -2 . 6.8 4.4 582 -1 . -1 8.8 4005 5 8  3.4 -46  0.344 
08-37.4972-105.9681-2-14- 0 4 7 3 9 4 3  9331 619 23760 -36  -2 7.8 4.8 588 1 1 10.5 5427 123  3.7 75 P.295 

ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON, ACTIVATION ANALYSIS 
(continued) 

&ncentrotionr reported in weight porn per million (pprn:, 

Mg NO ~b sb ~c Sm Sr Ta Tb Th Ti V Y b h  
hg 
~ $ 3  

- 
DOE H E  NUMBER 

9 
8 $ E 5 



APPENDIX 1 (continued). Elemental Concentrations for Sediment Samples 
DOE W E  NU4BER LA9 S4MP.E LOCAnCN NUM3ER AND FIELD DATA 

TlME W E D  3 
I '  

- - 

ANALYlED BY 

DElAMD NNlRCN 

CWMlNG (M) 

UNITS IN ppm 

- - 3 7 7  - 2.79 - 3.04 - 7.89 - 3.47 - 30.89 - 2.97 - 2.69 - 3.07 - 3.64 - 3.10 - 3.19 - 3.12 - 1.50 - 2038 - 2.27 - 3.87 - 5.95 - 3.56 - 3.31 - 3.46 - 2.96 - 3.92 - 5.61 - 3.51 - 3.39 - 4.21  - 4.56 - 4.97 - 4.72 - 2.98 - 3.18 - 3.95 - 3 . 3 1  - 3.38 - 2.80 - 2.40 - 3.09 - 2;90 - 2 - 1 8  - 2.08 - 2.61 - 1.63 - 2.26 - 3.33 - 4.88 - 2.57 - 2.92 - 3.03 - 10.18 - 5.19 



Samples 0 
@ 

APPENDIX I (continued). Elemental Concentrations for Sediment 

ELEMENTAL CONCENTRATIONS 
DETERMINED BY ARC-SOURCE 
EMISSION SPECTROGRAPHY 

Cnncenlmfions in weight ppm 

3 4 5  

WE SAMRE NUMBW 

I !i @ 
1 8  

ELEMENTAL CONCENTRATIONS DETERMINED BY X-RAY FLUORESCENCE 

~ncenhations're~orted in weight pa* per million (ppm) 

Ag Bi Cd Cu Nb Ni Fb Sn W i 
9 
8 ! 

5 

E 
$ 1  



APPENDIX I (continued). Elemental Concentrations for Sediment Samples 
DOE SAMRE bUMBER 

ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSIS 

Cn~centmtions repofled in %eight pxls per million (ppm) 

F.u Ba Ca Ce CI Co C Cs Dy Eu Fe Hf K 



APPENDIX I 
WE SAMFIE NUMBER F i i i F  

(continued). Elemental Concentrations for Sediment Samples 

ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSIS 
(continued) 

Cancentrotions reported in weight porn per million (ppm) 

Mn No Rb Sb Sc Sm Sr To lb Tth Ti . V Yb 



APPEND1 X 1 (continued). Elemental Concentratiom for Sediment Sarn~les 



APPENDIX I (continued). Eemeiltal Concentrations for Sediment Samples 

bncenhatioru repofled in weight park per million (ppm) l i l  ! 1 d lil!l 1 ~i 1 ~g Bi Cd CU Nb Ni Fb Sn W 

DOE W E  NUMBW 

ELEMENTAL CONCENTRATIONS 
DETERMINED BY ARC-SOURCE 

EMISSION SPECXROGRAPHY 
bncentmtionr in weight ppm 

Be Li  

2  2 3  
2  1 3  
3 30 
3 4  2  
2 1 9  
3  3 7 
2 2 1 .  , 

2  2 5  
2  2 0  
2  4 2  
3 2 3  
2 18 
3  16 
2  2  3  
2 2  5 
3  2 0 
2 2 1 

-1 8 
3  2  6 
3  28  
3  100 
2 1 9  ' 
2 20  
2  2 4  

I ELEMENTAL CONCENTRATIONS DETERMINED BY X-RAY FLUORESCENCE 



APPENDIX I (continued). Elemental Concentrations for Sediment Samples 

ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSIS 

tacenfmtionr rem;ted in weigh1 paris p r  million (ppm) 



APPENDIX 1 (continued). Elemental Concentrations for Sediment S m l e s  
MX SAMRE NUMBER 

ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION 
(continued) 

Concentrotions reported in weight porh per million (ppm) 

Mg MI7 Na Rb Sb Sc Sm SI Ta Tb Th Ti 

15660 741  14300 - 5 1  -3 1 2 1  3.4 803  -2 -1 7.5 9620 
11980 783 21740 72 -2 11.4 5.1 482 -1 -1 8.7 6672 
14630 865 20510 -35 -2 1 1 4  6 . t  590 -1 -1 7.7 6755 
13810 752 17350 69  -3 12.5 6 . 8 - 3 0 3  -1 -1 13.8 4059 
13320 633 18620 -42 -3 9.3 4.4 467 -1 -1 7.6 6 2 6 1  
27870 1046 8548 102 -3 12.6 5 . 9 - 3 8 5  -2 -2 11.7 4980 
15250 1006 19120 78  -2 12.4 9.4 -371 -1 -1 10.7 7583 
13R50 904 20340 73  -3 12.2 7.4 ,518 -1 2 10.3 5874 
15080 745 21330 6 7  -3 11.3 4.5 439 -1 -1 7.3 6893 
25050 703 22400 -34 -2 7.9 3.4 940 -2 -1 6.3 5152 
10550 710 23050 -29 -2 6.3 6 .1  604 -1 -1 10.0 3589 
12120 679 23470 100  -3 9.9 7.0 -284 -1 -1 11.6 4935 
13000 6 4 9  23410 75 -2 9.3 4.3 605 -1 -1 8.4 3985 
12860 534 27240 54 -2 10.2 5.6 566 -1 -1 7.7 3682 
12240 754 22970 -34 -2 10.3 7.9 484 2 -1 10.2 5988 
11100 568 26220 77  -3 13.2 9 . 5 - 2 8 6  2 -1 11.8 5092 
14190 775 23830 -44 -3 1 1  9.0 416 -1 1 10.0 8636 
-6157 2054 8290 -56 -3 2C.6 1 0 . 8 - 4 4 6  4 1 9.7 19340 
11920 6 9 1  24240 57  -2 9.5 8.2 618 -1 -1 10.1 6 0 2 1  
13420 399 26740 82 -2 7.6 5.9 457 -1 -1 9.7 3223 
39170 860 33300 -46 -3 9.7 3.7 775 -2 -1 7.7 4324 
30580 916 18730 54 -2 5.5 3.7 8 2 1  -1 -1 7.1 2938 
15250 776 24900 -32 -2 9.9 9.6 570 -1 -1 9.9 7253 
17480 528 26770 78 -3 12.4 8.1 543 -1 -1 8.9 3848 
15890 624 26340 -35 -3 12 .1  8.7 8 6 1  -1 -1 9.7 6796 
13030 707 26190 -34 -2 8.5 5.2 7 1 1  -1 -1 7.3 5063 

6546 379 27910 62 -2 5.3 5.2 727 -1 -1 8.5 2460 
22530 524 24250 -39 -3 6.9 5.3 451  -2 -1 7.6 3229 
16030 828.  25630 -40 -3 9.8 5.8 745 -1 -1 7.0 5936 
14790 670 22530 63  -2 7.7 5.2 510 -1 -1 10.4 6180 
17590 6 9 1  18710 56 -2 10.2 7.0 -328 1 1 8.5 4498 
2 0 0 t 0  726 16220 -52 -3 14.4 5 . 9 - 3 2 5  -1 -1 11.8 3719 
18560 6 2 9  19710 62 -3 9.5 5.0 313 -1 -1 7.0 4137 
16160 904  22240 76 -2 10.9 6.4 -328 2 -1 7.1 4546 
16310 ' 7 6 6  22000 44 -2 9.5 6 . 8 - 3 4 6  -1 -1 10.0 4406 
13690 916  19550 6 7  -3 14 .1  9 . 4 - 3 0 8  -1 2 1 3 1  9622 
12180 1076 15170 -46 -3 12.5 8.0 -325 -1 -1 12.2 10150 
27720 lOR3 18670 48 -3 19.8 8 . 9 - 3 3 6  -1 -1 10.5 5917 
19920 1106 20680 -37 -3 15.5 13.3 620  -1 2 14.9 8780 
21530 861  12180 85 -3 14.5 7 . 7 - 3 1 1  -1 -1 12.0 5616 
20350 472 21800 -33 -2 7.6 3.8 825 -2 -1 6 7  3 7 7 1  
17810 399 29156 7 0  -2 6.1 4.6 663  -1 -1 7.2 2656 
11790 356 23240 45 -2 5.4 6.8 586 -1 -1 10.3 2655 
14780 309 23820 83 -2 7.5 7.7 593 -1 -1 11.9 2 7 4 3  
11040 321 25280 87  -2 7.0 5.2, 509 -1 -1 9.8 3 2 2 1  
-6261 2252 8683 -54 -3 20.1 1 7 . 3 - 5 4 4  3 3 39.7 23390 
18520 718 16730 77  -2 9.7 7.4 -345 -1 -1 7.6 3563 
-6318 2245 5303 -72 -4 31.4 2 3 . 9 - 4 6 2  6 3 50.9 23010 
19270 1700 6285 -64 -4 19.8 1 2 . 5 - 4 2 9  -2 -2 26.5 13770 
21620 700 15730 -35 1 3  10.3 8.1 -316 -1 -1 8.9 4135 
20380 1038 17010 74 -4 14.0 7 . 7 - 4 6 0  -2 -2 9.7 4673 

ANALYSIS 

V Y b Z n  



APPENDIX I (continued). Elemental Concentrations for Sediment Samples 
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APPENDIX I (continued). Elemental Concentrations for Sediment 

C~ncenhations're~orted in weight pads p r  million (pprn) 

DCf SAMRE NUMBER 

ELEMENTAL c o ~ c m u n m s  
DETERMINED BY ARC-SOURCE 

EMISSION SPEClROGRAPHY 
bncenndionr in weight ppm 

Be Li 

g ELEMENTAL CONCENTRATIONS DETERMINED BY X-RAY FLUORESCENCE 



APPENDIX I (continued). Elemental Concentrations for Sediment Samples 

ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSIS 

bncentrctiins reported in weigh- > a n  per ,nillion (ppm) 



APPENDIX I (continued). Elemental Concentrations for Sediment Sarn~les 
WE SAMRE NUMBER 

ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSIS 
(continued) U/Th 

Cnncenlrotionr reported in weight pa& per million (ppm) RATIO 

Mg Mn No Rb Sb Sc Sm S( To Tb Th Ti V Yb Zn 



APPENDIX I (continued). Elemental Concentrations for Sediment Samples - 
DOE W E  NUMBER LW W E  LC#tll3\1 NUMEER AND FIELD DATA U C O N C L M R A ~  

M E  W E D  SEMMan S N J l E S  

M Y Z E D B Y  

- -  
08-37;60W-105.2 1E822-11- 0-C29239-04/09/76-16-  4- 2.0- - - 7.8- 165-  3-4- -5-6-3-3-1-1;4-4-3-3- -3- - - - - 3 . 5 9  



APPENDIX 1 (continued). Elemental Concentrations for Sediment 
EX SAMRE NUMBER 

g ELEMENTAL CONCENTRATIONS DETERMINED BY X-RAY FLUORESCENCE 

bncenhotionr reported in weigh1 poh per m llion (ppm) 

Cd Cu Nb Ni Fb Sn W 

Samples O 
ELEMENTAL CONCENTRATIONS 
DETERMINED BY ARC-SOURCE 
EMISSION SPEClROGRAPHY 

Concenlmlions in weight ppm 

Be Li 



i repo-d in weghl XI 

Co G 

APPENDIX I (continued). Eiementd Concentrations for Sediment Samples 

a per rnillior 

Cs 

3 1 
3 .6  
2 . 9  
44 2 

-2 .1  
4.0 
2 . 3  

- 2 ,  6 
- 2 . 3  

2.4 
2 . 2  
4.2 

-2 .6  
5.1 
4.9 
4.1 
4.1 
2 - 5  
4.0 

-2..8 
- 2 . 9  
-2 .6  
- 2 . 3  
-2 m3 
- 2 . 9  

3 .1  
3 .3  

-2 .4  
4.8 
6 . 1  
4.8 
3.1 

-1 .8  
-1.7 
-1 .9  
-2.5 
-1.5 
-1 .6  

6.0 
-2.2 

2.9 
1.6 

-1.5 
5.7 

-2.2 
-1.6 

4.3 
-2 .8  
-2.8 

4.0 
6.9 

DOE W E  NUN.BER 

9 ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSIS 



APPENDIX I (continued). Elemental Concentrations for Sediment Samples 

ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTlV 
(continued) 

bncentrotionr reported in weight path per million (ppm) 

Mn No Rb Sb Sc Sm Sr To Tb Tn 

615 17210 83  -4 1 1  3 . 8 - 3 3 0  2 1 9.4 
783 19450 7 1  -3 11.6 5 . 9 - 3 3 0  -1 -1 9.5 
697 20360 -36 -3 10.4 6.7 -395 -1 -1 9.9 
7 7 9  18690 -45 -3 13.5 7 . 0 - 3 3 6  -2 2 12.0 
606 19670 57  -3 8.6 5.0 -286 -1 -1 8.6 
697 17340 -40 -3 1 1 2  5.5 -336 -2 -1 9.9 
601  19160 60 -3 12.0 7 . 5 - 3 5 3  -1 -1 11.5 
738 20970 65 -3 14.6 8.1 -305 -1 -1 12.8 
652 21880 62 -3 11.1 5.3 ,494 -1 -1 7.8 
6 9 1  19930 55 -3 10.9 4 . 9 - 3 1 9  -1 -1 8.5 
692 21150 55 -2 9.0 7 . 1 - 3 5 0  -1 -1 11.5 
663 16730 -45 -3 14.5 7.1 481  -1 -2 11.2 
912 17620 -48 -3 15.3 7 . 5 - 3 2 1  2 -2 18.0 
879 20130 9 6  -2 8.4 3.9 -348 -2 -1 10.3 
656 15420 -43 -3 7.5 4.3 -459 -2 -1 12.7 

1 6 4 1  18700 -55 -4 16.6 11.8 -475 -2 -2 1 3 0 4  
985 19210 -46 -3 15 .1  7.4 449 -1 -1 9.3 
928 22700 -40 -3 11.4 6.8 -357 -1 -1 9.7 
754 14820 -36 -3 10.2 6.9 -372 -1 -1 9.6 
593 20040 8 1  -4 13.7 8 . 3 - 3 2 8  -2 -1 10.2 
8 0 1  12660 - 5 1  -3 12.5 5.4 -339 -2 -1 9.8 

1016 16570 -48 -3 14.8 7.3 -357 -2 -1 12.0 
1537 14140 -44 -3 17.0 1 0 . 4 - 4 4 5  -1 -1 12.5 

6 9 3  24510 -40 -3 12.2 7.3 435 -1 -1 11.1 
1764 14200 -58 -3 22.1 1 3 . 6 - 4 1 5  3 3 12.0 
1144 20760 -42 -3 13 .1  7.7 -327 2 -1 9.3 

888 18860 -34 -2 6.7 4.8 5 8 1  -1 -1 8.0 
674 22330 119 -3 11.8 4.6 -322 1 1 8.6 
506 17020 73  -3 1 1 7  4.8 -291  -1 -1 10.3 
702 15460 -47 -3 14.0 1C.2 -350 -2 -2 7.6 

1054 16960 -37 -2 21.1 8.7 -440 -1 -1 9.0 
516 21170 63  -2 10.7 6.5 -295 -1 -1 9.6 
725 22270 -32 -2 12.4 7.0 -314 -1 -1 8.7 
703  24580 59 -2 10.7 5 . 4 - 3 7 6  -1 -1 7.1 
8 7 1  19900 67  -2 12.5 6.2 -356 -1 -1 9.8 
795 18780 -40 -2 16.4 10.7 -348 -2 1 8.6 
5 8 6  25580 57 -1 9.2 5.0 -291  -1 -1 6.1  
258 21080 69  -2 7.8 5.8 -297 -1 -1 6.9 
759 17480 8 0  -2 16.0 9 . 8 - 3 5 2  -2 -1 9.7 
5 9 9  22330 63 -2 11.5 7 . 5 - 3 2 8  -2 -1 8.1  
610  20150 6 7  -2 15.5 7 . 9 - 3 2 6  1 11.0 
648 24810 56 -2 9.5 5.3 ~ 3 6 3  -1 -1 6.7 
490 25410 58 -1 9.8 5.6 -274 1 1 7.3 

1121 17570 52 -2 9.1 11.7 -388 1 1 11.0 
974 18660 63  -2 16.4 1 3 i 6  -349 -1 1 10.7 
768 28390 -28 -1 7.8 8.7 -388 -1 -1 10.8 
720 19270 -40 6 9.6 42.4 , 3 8 9  3 -1 11.6 

1008 19450 -49 -5 21.6 14 .1  -328 -2 2 12.7 
646 12540 - 5 1  -5 10.6 3.0 - 3 8 7 .  -2 -1 7.0 
669 12960 9 9  -4 12.0 608 -297 -2 -1 12.8 

1037 19150 -40 -4 11.4 4.6 747 -1 -1 4.3 

ANALYSIS 

" % &l&TO1 
84 -3.1 -64  0 0 3 8 2  
79  4.0 1 4 0  0 .421  
8 2  6.5 1 1 9  0.364 
8 6  -2.5 116  0.355 
75 4.6 -58 0.372 
89  -2.3 1 3 7  0.432 

105  3.8 79  0.378 
1 4 0  5.4 115 0.355 

94  4.5 -68 0.476 
74  4.0 -50 0.425 

1 1 6  3.7 63  0.408 
1 0 1  3.9 -70 0.467 
1 4 9  4.7 1 2 6  0.409 

7 3  4.4 1 9 0  4.358 
62  -2.5 309  0.487 

120  706 115 0.335 
9 3  3.4 1 0  0.340 

126 4.4 114 0 .371  
98 3.2 1 1 3  0.322 
7 6  4.6 65 0.810 

120  4.4 -62 * 0.483 
214 5.3 176  .0.813 
479 7 . 0 .  146  ,0.546 
125 4.4 108  0.289 
517 5.8 322  0 0 3 3 0  ' 
3 4 1  4.4 244 0.339 

8 0  -1.9 - 3 1  0.304 
103  5.8 -122 0.602 

85 6.4 135 0.611 
9 0  3.3 2 1 1  .1.733 

, 1 7 0  4 . 1  - 5 1  1 0 3 0 7  
84  4.8 66 0.456 

129  3.7 -40 0.579 
83  5.0 - 4 1  0.549 
88  4.2 155  0.513 

1 3 1  5.0 116 .1.384 
59  3.8 3 1  0.556 
3 7  4.3 53 0.638 

137  3.5 -102 2.248 
95 7.7 -49 0.698 

1 0 5  5.3 - 4 1  ' 0.496 
6 5  4.1 77  .0.704, 
78 3.8 8 6  .0.766 
8 7 '  4.4 -118 ,2.0.60 

1 2 7  6.8 121. .l,.467 
83  4.1 102 i0.369 

1 2 7  5.1 46 2.0.052 
158  9 .0  155  0.873 
1 0 9  -3.7 172  0.626 

8 0  7 7  1 1 3  1.230 
105  4.8 1 1 9  0,3!7 



APPENDIX I (continued). Elemental Concentrations for Sediment Samples 

SEDlMENI W E S  

ANALYZED BY 

DEIAYED NEUTRCN 

CcUMlN (as) 



~ncenirofions're~orted in weight portl per million (pprn) 

l g l  1 s 1 : l i  1 I Ag Bi Cd CU Nb Ni Fb Sn W 

APPENDIX 1. (continued). Elemental Concentrations for Sediment Samples 0 
WE W E  NUMBW 

ELEMENTAL CONCENTRATIONS 
DmRMlNED BY ARC-SOURCE 
EMISSION SPEClROGRAPHY 

Concentrotions in weight ppm 

Be Li 

ELEMENTAL CONCENTRATIONS DETERMINED BY X-RAY FLUORESCENCE 



bncentmtionr reponed in wight pa* per million (ppm) 

Ce CI Co G Cs Dy Eu , Fe Hf K 

APPENDIX I (continued). Elemental Concentrations for Sediment Samples . , 
DOE W E  U B E R  

I ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSIS 



APPENDIX 
DOE SAMRE NUMBER 

I (continued). Elemental Concentrations for Sediment Samples 

ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSIS 
(continued) 

Concentrations reporred in weigh! porn per million (ppm) 

Mn No Rb Sb Sc Sm S( To Tb Th Ti V Y b Z n  

U / h  
RATIO 

666 16090 -49 -5 13.8 8.9 -303 -2 -1 12.3 4991 '79 6.7 126 0.524 
239 11560 -50 -5 1 1 2  7.8-270 -2 -2 13.7 5019 79 7.0 89 1.428 
363 9283 75 -4 12.6 7.1-242 -1 -1 11.7 4905 75 4.9 158 0.568 
361 9521 118 -4 12.9 13.1-245 -1 -2 14.6 5693 85 6.3 127 0.527 
279 10670 105 -5 15.1 9.4 -226 -2 -2 15.3 5342 84 6.2 -60 0.535 

1092 16980 96 -4 14.9 6.3-405 -1 '1 10.9 5801 86 5.5 138 1.126 
919 18220 -41 -4 16.0 6.1-340 -1 -1 8.1 4686 114 4.8 64 1.563 

1005 15430 -51 -5 13.0 24.3 -440 -3 3 14.4 4802 112 9.8 152 5.358 
854 18320 -49 -5 18.6 12.4 439 3 -1 11.7 4918 97 4.1 129 1.282 
392 23510 -40 -4 8.7 3.8-304 -1 -1 6.6 4170 63 3.9 67 0.514 

1092 12950 -47 -5 23.0 8.0-367 -1 -2 10.3 7288 197 5.6 -57 0.582 
954 21500 77 -3 9.6 19.6-358 2 -1 20.9 4830 97 6.3 93 2.266 
620 18620 -54 -6 21.7 24.4-308 -2 4 29.9 6172 127 16.1 182 0.703 
544 22240 -54 -5 8.2 39.1-392 -2 6 21.7 4017 47 17.2 143 4.347 
524 23700 136 -3 11.2 57.8-323 5 8 30.8 3853 43 33.8 71 3.412 
558 20320 59 -3 10.4 9.5-277 -1 -1 12.3 4257 77 8.1 137 0.924 
808 17070 -46 -4 9.6 5.9 418 -2 -2 13.0 4511 70 4.4 231 0.453 
471 27300 86 -3 8.4 4.1 512 -1 -1 7.9 4131 64 3.0 115 0.406 
662 23840 -38 -3 1 1  8.0-284 -1 -1 1 1  6644 146 5.0 130 0.418 
674 21720 47 -3 8.4 5.4 398 -1 '-1 8.3 4739 80 3.3 93 0.311 
579 23510 -41 -4 10.5 5.5 532 -1 -1 8.9 4317 75 -3.2 70 0.319 
992 21630 -45 -4 10.3 3.7-404 1 1 6.2 5025 80 -2.8 -60 0.365 
786 22240 -39 -4 8.8 4.8 487 2 1 8.9 3919 70' 3.6 102 0.597 
447 17070 -40 -4 7.4 t.1-312 -1 -1 7.6 3650 75 4 5  -15 0.664 
581 17590 -45 -4 1 2 1  6-8-20? -1 -1 11.5 4786 85 4.5 106 0.294 
597 17670 -38 -4 8.4 3.8 -314 -1 -1 8.6 4232 79 4.5 62 0.531 
578 19390 71 -3 7.2 4.5 488 -2 -1 8.9 4382 64 4.0 166 .0.416 
528 12710 73 -3 8.1 6.3 -249 -1 -1 9.0 4282 76 5.1 ,79 0.382 
312 6978 -50 -5 12.6 6.6-239 2 1 1 3 1  3759 144 -4.1 86 0.335 
368 10260 69 -4 9.4 4.4-280 -1 -1 10.2 4617 115 -3.1 1 .0.419 
459 17530 -38 -3 7.4 5.5-289 -2 -1 7.0 4827 70 4.9 123 0.700 
572 16420 53 -3 7.8 7.7-258 2 -1 10.2 5020 106 6.2 69 .0.525 
444 19430 77 -3 8.4 5.9-238 -1 -1 10.1 3935 64 6.0 -44 0.332 
ROO 16140 87 -4 8.7 5.5-341 -1 -1 1 0  6283 114 7.3 -46 .0.604 
575 16000 52 -3 8.1 6.0'-285 -1 -1 8.0 4443 70 3.3 4 0.546 

1205 17850 71 -3 '6.0 5.8 -388 -1 -1 7.1 3039 48 4.1 53 0.369 
414 18910 -34 -4 7.9 6.3 259 -1 2 10.2 4366 56 7.6 62 0.538 
65e 12390 73 -4 9.8 6.0-326 -1 -1 7.8 4758 93 4.3 73 0.414 
425 6506 -34 -3 9.0 4.0 -230 -1 -1 7.5 3627 161 -2.2 88 0.583 
449 9398 45 -3 9.4 6.1, 337 -1 -1 8.3 4451 141 4.5 3 7  0.516 

2352 9613 -69 -5 19.6 24.6-677 3 -2 .53.3 21360 610 17.7 163 0.187 
540 14940 -47 -4 8.0 3.4 -348 -1 -1 ' 7.2 3651 86 -3.1 74 0.392 
447 17210 -35 -3 7.6 3.8 540 -1 -1 8.1 3969 82 -2.2' 96 0:.388 
549 12930 -33 -3 9.0 6.9 -265 -1 -1 14.1 5164 114 5.6 76 0,272 
553 16340 87 -4 10.6 7.3 -273 -2 -1 8.4 4006 84 4.3 7 0.382 
687 18100 -37 -3 7.9 5.2-322 -1 -1 12.0 5959 127 5.4 92 0.309 
965 8871 60 -3 11.3 8.8-297 2 2 16.9 7807 128 7.9 126 0.293 
724 10940 82 -3 11.6 8.9 -282 -1 -1 10.5 5026 98 4.8 -17 0.309 

1254 13980 -51 .-4 15.3 12.8-354 -1 2 20.1 11030 192 10.1 91 0.256 
lCOl 21690 -55 -4 9.9 4.9 -484 -2 -1 8.2 4448 97 -3.1 50 1.562 
314 24720 -31 -2 6.0 4.8 515 -1 -1 7.0 2564 38 3.1 53 0e.399 



APPENDIX I (continued). Elemental Concentmtions for Sediment Samples 
DOE SAMRE NMIBER 

08-37.87R-i05-.1769-2-12-- 0 - ~ 2 9 3 8 4 - 0 ~ l 0 8 / 7 6 - 1 3 -  1 5 - 1 5 . 6 -  - - 8 . 1 -  9 8 0 -  12 -4 -  -5-6-1-2-1-2-4-3-4-2- -3- - - - - 4 .13  
08 -37 .9844 -105 .0553 -2 -14 -  O - C 2 9 3 8 5 - 0 4 / 0 8 / 7 6 - l P -  4- 9 . 6 -  - - 7.8-  59- 12-2-4-3-4-3-3-2-  -1-3-5-2- -7- - - - - 4 . 9 6  
08 -3? .?264 -105 .0CL5-2 -96 -  0 - c i ' 9 3 8 6 - 0 4 / 0 9 / 7 6 -  9- 16-  - - - - - 8-4- -3-6- -1- -3-3-2-4-2- -3- - - - - 4.68 
08-37.7281-105.01b4-2-12- 0-C 29387-04109176-  9- 16-10.0-C-  - 8 . 3 -  1 0 0 0 -  21-2-6-4-6-3-2-1-2-3-2-4-2- -9- - - - - 3 . 3 9  
08 -37 .7256 -105 .0228 -2 -15 -  0 -C29388-04109176-10 -  1 6 -  - - - - - 21-2-6-4-E- -1- -2-3-2-4-2- -3- - - - - 3 - 6 0  
08 -31 .7464 -1 .05 .0753 -2 -12 -  0-C29389-04109176-10-  1 7 - 1 3 . 8 -  - - 8 .4 -  775 -  8-'4- -4-6-3-2-2-2-3-2-4-1- -3- - - - - 3.C3 
08 -37 .7367 -105 .0728 -2 -15 -  0 - C 2 9 3 9 0 - 0 4 / 0 9 / 7 6 - 1 1 -  17 -  - - -  - - 8 - 4 - - 4 - 6 - - 1 - - 2 - 3 - 2 - 3 - 1 - - 3 - -  - - - 5 - 1 6  
08-37.7069-105.0503-2-15- 0-C29302-04109176-12 -  17-  - - - - - 8-1-1-4-6- -1- -2-3-2-3-2- -3- - - - - 4 .51  
08 -37 .7075 -105 .0522 -2 -15 -  0-C29393-04109176-12-  1 8 -  - - - - - 6-4- -4-6- -1- -2-3-2-3-2- -3- - - - - 4 . 4 8  
08-37.7047-105.0597-2-15- 0 - c 2 9 3 9 6 - 0 4 / 0 9 / ? 6 - 1 2 -  1 9 -  - - -  - - 12-1-1-4-6-  -1- -2-3-2-3-2- -3- - - - - 3 . 6 4  
08-37.7064-105.0t00-2-15- 0-C29395-04109176-12-  1 9 -  - - - - - 8-1-1-4-6- -1- -2-3-2-3-2- -3- - - - - 5 - 2 3  
08-37.7306-105.0544-2-15- 0 - c 2 9 3 9 6 - 0 4 / 0 9 / ? 6 - 1 3 -  19-  - - - - - 6-1-6-4-6- -1- -2-3-2-3-2- -3- - - - - 5 .03  
08-3?.684?-105.11*7-2-9?- 0-c29397-041091?6-13 -  1 8 -  - - - - - 8-4- -4-6- -1- - -1-2-3-2-  -3- - - - - 2 .65  
08 -37 .6836 -105 .1108 -2 -12 -  0 -C29398-04109176-14 -  15-11..0- - - 7 .5 -  1110 -  10-2-7-4-6-2-2-1-2-2-2-4-2- -3- - - - - 3.88 
08 -37 .6775 -105 .0136 -2 -15 -  0 -c29401-04109176-17 -  13 -  - - - - - 10-4-  -4-6- -1- -2-3-2-3-2- -3- - - - - 4 .14  
08-37.6378-105.05*2-2-11- 0-C29402-04109176-17 -  14-10.1-C- - 7 .6 -  412-  6-3-6-6-8-2-2-1- -3-2-4-2- -9- - - - - 1 4 . 2 4  
08-37.6308-105.0786-2-11-  0 - C 2 9 4 0 3 - 0 4 / 0 9 / 7 6 - 1 8 -  12 -  5-1-C- - 7 . 4 -  370-  18-3-6-6-6-.!-2-3- -2-2-4-2- -9- - - - - 2 .60  
08-37.6406-105.12Q2-2-97- 0-C29404-04110176-11 -  19 -  - C -  - - - 10-2-6-4-6- -1- - -4-2-4-1- -3- - - - - 3.,83 
08 -37 .6422 -105 .1258 -2 -15 -  0 -C29405-04110176-11 -  1 9 -  - - - - - 4-1-6-4-6- -1- -3-4-2-4-1- -3- - - - - 3 - 1 3  
08 -37 .6494 -105 .1258 -2 -14 -  0-C29406-04110176-12-  17- 9 . 1 4 -  - 8 .1 -  500 -  6-1-6-4-6-2-3-1- -4-3-4-1- -3- - - - - 3 . 4 3  
08 -37 .6539 -105 .1507 -2 -12 -  0 -C29407-04110176-13 -  17 -14 .5 -  - - e.3-  240-  4-4- -2-1-3-3-2-2-2-2-4-1- -3- - - - - 3.67 
08-37.6528-105.1W2-2-12- 0-C29408-04110176-14-  18 -11 .4 -  - - 7 .6 -  475-  6-4- -5-6-3-3-2-2-2-2-4-1- -3- - - - - 4.11 
08-37.6781-105.1Ca7-2-11- 0-C2940Q-04110176-14-  1 8 - 1 3 . 9 -  - - 7 .3 -  80 -  8-4-  -5-6-2-2-2-2-3-2-4-1- -3- - - - - 2 .89  
08 -37 .6833 -105 .1603 -2 -11 -  0 -C29410-04110176-15 -  17 -  6 . 8 4 -  - 6 .8 -  55 -  4-4- -5-6-3-3-1- -4-3-4-1- -9-  - - - - 3.18 
08 -37 .3361 -105 .2553 -2 -15 -  0 -C29411-04128176-14 -  1 6 -  - - - - - 11-3-1-6-8- -1- -2-1-4-6-1- -3- - - - - 4 .11  
08 -37 .7097 -105 .1283 -2 -15 -  0 -C29412-04110176-16 -  17 -  - - - - - 1 4 - 4 - - 4 - 6 - - 1 - - 2 - 3 - 2 - 3 - 2 - - 3 - -  - - - 2 . 9 0  
08-37.7097-105.13LZ-2-14- 0-C29413-04110176-16-  1 7 - 1 5 . 8 -  - - 8 .3 -  395-  8-4-  -5-6-2-3-5- -3-2-3-2-  -3- - - - - 2 . 7 2  
08-3T.?4?2-105.1500-2-15- 0-c29414-04110176-17 -  16 -  - - - - - 10-4-  -4-6- -1- -2-1-2-3-1- -3- - - - - 4 .44  
08 -37 .7367 -105 .2372 -2 -12 -  0 -C29415-04110176-18 -  1 0 - 1 1 . 1 -  - - 8.0-  500 -  12-4-  -5-6-3-3-3-2-4-2-4-2- -3- - - - - 3.35 
08-37.6489-105.21D8-2-12- 0-C29416-04112176-  9-  1 3 -  5 . 5 -  - - 8.2-  228 -  12-2-6-2-6-3-3-2-2-1-3-5-2- -3- - - - - 3.47 
08-37.6628-105.22C6-2-12- 0-C29417-04112176-10 -  13-  6 . 0 -  - - 8 .3 -  240-  12-2-6-3-6-3-3-2-2-2-3-5-2- -3- - - - - 3 .96  
08-37..6919-105.23?9-2-12- 0-C29418-04112176-11 -  21- 8 . 0 -  - - 7 .7 -  300-  12-2-6-2-6-3-3-1-2-2-2-5-2- -3- - - - - 4 . 0 9  
08-37..7014-105.22C4-2-14- 0-C29419-04112176-11-  1 3 - 1 3 . 0 -  - - 7 .5 -  1 3 5 -  6-2-6-5-6-2-3-2-1-3-2-4-3- -3- - - - - 3 . 5 4  
08-37,7033-105e2121-2-11-  0-C29420-04112176-12 -  17-14.0-C-  - 9 . 1 -  120 -  16 -4 -  -5-6-2-3-3-3-3-2-5-3- -3- - - - - 3 .08  
08 -37 .6925 -105 .2014 -2 -11 -  0 -C29421-04112176-13 -  1 4 -  4 . 0 -  - - 7 . 3 -  80- 6-2-7-2-7-2-3-1-2-1-4-5-2- -1- - - - - 12 .49  
08 -37 .8392 -104 .8759 -2 -12 -  0-C29422-04113176-11-  17-13.6-  - - 7 .8 -  440 -  21-4-  -2-6-2-2-1-2-4-2-3-2- -3- - - - - 7 . 6 0  
08-37*8250-104.91C6-2-97- 0-C29423-04113176-12 -  17 -  - - - - - 12-4-  -5-6- -1- - -3-2-3-2- -3- - - - - 4 .53  
08 -37*8194-104 .9253 -2 -15 -  0-C29424-04113176-12-  17 -  - - - - - 18-2-4-3-6-  -1- -2-3-2-3-2- -3- - - - - 4 .01  
08 -37 .8486 -104 .94Z9-2 -12 -  0 -C29425-04113176-12 -  15 -  7 .2 -  - - 7 .4 -  90 -  21-2-4-2-4-3-3-1-2-1-3-4-2- -3- - - - - 9 . 7 9  
08 -37 . .8564 -104 .9428 -2 -12 -  0 -C29426-04113176-12 -  1 5 -  6 .0 -  - - 6 .8 -  70 -  14-2-6-3-6-3-3-1-2-1-3-4-2- -3- - - - - 1 4 . 5 0  
08 -37 .1878 -104 .9358 -2 -97 -  0 4 2 9 4 2  3-04113176-14-  19 -  - - - - - 10-2-6-4-6- -1- - -3-2-3-2- -3- - - - - 3.,90 
08-3?.??61-104.94?0-2-9?-  0 -C?9429-04113176-14 -  1 9 -  - - - - - 2 1 - 4 - - 5 - 6 - - 1 - - - 3 - 2 - 3 - 2 - - 3 - -  - - - 3,,68 
08-3?.?544-104.915?-2-9?-  0-C29630-04113176-15-  21- - - - - - 12-4-  -5-6- -1- - -3-2-3-2- -3- - - - - 3 - 7 2  
08-3?~?589-104.90!1-2-15- 0-c29431-04113176-15 -  22-  -c- - - - 12-2-4-3-4- -1- -2-3-2-3-2- -3- - - - - 4 . 2 0  
08 -37 .7897 -104 .8914 -2 -15 -  0 -C2943 .2 -04113f76 -16 -  21-  - - - - - 12-4-  -3-4- -1- -2-3-2-3-2- -3- - - - - 3 .76  
08 -37 .8008 -104 .8778 -2 -15 -  0 -C29433-04113f76 -16 -  21-  -C- - - - 10-4 -  -4-6- -1- -3-3-2-3-2- -3- - - - - 3 .73  
08 -37 .7072 -105 .3731 -2 -12 -  0-C29431-04110176-14-  6-10.8-  - - 8 .1 -  380-  6-3-1-3-7-2-2-1-2-3-2-4-1- -1- - - - - 4 .03  
08 -37 .7089 -105 .3731 -2 -11 -  0 -C29435-04 f10176-14 -  1 2 -  7 .2-  - - 8.0-  1 5 0 -  3-1-1-6-8-2-2-4-2-3-3-4-1- -1- - - - - 5 .49  
08 -37 .7244 -105 .3554 -2 -12 -  0-C29436-04110176-14-  9-14.2- - - 8 .3 -  200 -  6-1-1-3-1-3-3-2-2-2-2-4-1- -3- - - - - 3 .84  
08 -37 .7069 -105 .3489 -2 -12 -  0 -C29437-04110176-14 -  6 -14 .5 -  - - 8 .0 -  240-  21-1-7-5-7-2-2-3-2-3-2-3-1- -3- - - - - 3 .97  
08 -31 .6950 -105 .3347 -2 -12 -  0 -C29438-04110176-15 -  -13.2-  - - 8 .1 -  2 3 0 -  9-1-5-4-6-2-3-3-2-4-4-3-1- -3-  - - - - 4 . 9 9  
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APPENDIX I (continued). Elemental Concentrations for Sediment 
WE W E  NUMBER 

I ELEMENTAL CONCENTRATIONS DETERMINED BY X-RAY FLUORESCENCE 

9 Concentrbtioru'reported in weighl pa* per million (ppm) 

i ! Bi Cd CU Nb Ni Fb Sn W 

Samples 0 
@ 

ELEMENTAL CONCENTRATIONS 
DETERMINED BY ARC-SOURCE 

EMISSION SPECTROGRAPHY 
Concentrations in weighl ppm 

Be Li 



i reporled in weigh1 x m  per millio 

APPENDIX I (continued). Elemental Concentrations for Sediment San-q.de 
DOE W E  NUMBER 

I , ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSIS 



APPENDIX (continued). Elemental Concentrations for Sediment Sarnvles 
DOE H E  NUMBER 

ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSIS 
(continued) 

bncenlrationr reporred in weight pa* per million (ppm) 



APPENDIX I (continued). Elemental Concentrations for Sediment Samples 
DOE ME NCMBER LW. ME LOCA~CN NUMBER AND FIELD DATA u CQ'ICENTRAT~ 

M E  SAMRED 2 SEUMENT W E S  
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APPENDIX I (continued). Elemental Concentrations for Sediment 
WE M E  NUMBW I 

ELEMENTAL CONCENTRATIONS DETERMINED BY X-RAY FLUORESCENCE 
1 

Cancenhotions'reported in weight porn per million (ppm) 

Ag Bi GI Cu Nb Ni Fb Sn W 

Samples 

ELEMENTAL CONCENTRATIONS 
DETERMINED BY ARC-SOURCE 

EMISSION SPEClROGRAPHY 
Cancentrations in weigh1 p p n  

Be Li 

2 49 
2 4 3  
2 1 5  
2 19 



APPENDIX I (continued). Elemental Concentrations for Sediment Samples 

Concentrations 

CI 

-104  
138 
-8 1 

-109 
-114 

-69 
28 6 

-112 
173 
106 

-117 
- 9 7  
-9 4 
-9 9 
- 9 4  

-1 30 
-9 6 

-100 
-110 
-130 
-117 
-115 
-117 
-123 
-119 
-108 

-8 1 
-105 
-102 
-111 
-105 
-123 
-108 
-112 
-111 
-128 
-117 
-112 
-112 
-1 28 
-133 

149  
-122 
-1 30 

-74 
-9 6 
- 9 t  

-108 
125 
-9 2 
-9 5 

* 

in weight w 

G 

DOE S 4 M R E  NUtMER 

m per nillii 

Cs 

I ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSIS 



APPENDIX I (continued). Elemental Concentrations for Sediment Samples 

ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTlV 
(continued) 

. bncentrationr reported in weight porb per million (ppm) 

Mn No Rb Sb Sc Sm Sr To Tb Th 

727 18410 -43 -3 12.8 6.9 -318 -1 -1 9.9 
700 21740 61 -3 11.7 8.3 -302 -1 -1 11.5 
383 11040 -46 -4 9.2 6.6 305 -2 -1 13.5 
718 17050 -40 -3 9.8 5.2 -345 -1 -1 10.8 
1098 19160 69 -4 18.9 10.8-361 -1 -1 16.9 
370 7051 -61 -4 9.5 7.7-248 -2 -1 10.6 
748 18390 88 -4 15.5 11.3 -329 -2 -1 12.7 
C45 16040 -45 -4 14.0 7.6-371 -1 -1 11.3 

1191 14970 -63 -5 18.1 15.8 -460 -2 3 11.3 
1053 10960 -53 -5 16.1 35.0 -426 -2 3 11.5 
1243 21490 56 -5 27.6 11.8 -364 -2 -2 16.8 
482 15720 102 -3 9.4 6.2 -299 -1 -1 11.0 
849 8778 65 -3 8.1 4.8 307 -2 -1 8.9 
614 19620 63 -3 7.8 6.2 -300 -1 -1 12.3 
809 13550 82 -4 9.2 6.7-330 -2 -2 12.2 

1037 20600 -50 -4 16.4 12.1 -426 -2 2 18.8 
764 lt260 -39 -3 12.0 9.6-306 -1 -1 14.4 

1097 16490 -43 -3 16.2 12.3 -335 -1 -1 16.3 
984 23820 -45 -4 15.9 6.6 475 -2 -1 6.7 
1341 19580 70 -4 14.6 4.5 -419 -1 1 7.6 
928 26420 72 -4 13.7 7.3-361 -2 -1 9.5 
1023 19330 04 -4 12.6 10.9 -385 -1 -1 13.3 
1318 18530 -48 -4 15.9 11.3 -400 2 1 13.2 
676 20770 -44 -4 10.4 4.0 -376 -2 2 7.4 
879 21280 -41 -4 12.7 7.1 -353 -1 -1 8.6 
811 19630 -39 -3 1 1 6  7.5 511 -1 -1 9.9 
430 15150 77 -3 8.7 6.5-240 -1 -1 11.1 

1022 8976 -48 -4 8.5 3.3-425 -2 -1 9.3 
528 24090 69 -3 8.8 7.2 419 -1 -1 9.3 
508 23580 -36 -3 7.7 6.5 -309 -1 -1 10.5 
424 22740 86' -4 1 0  7.4 423 -2 -1 11.7 
559 25470 -39 -3 8.1 6.5 738 -1 -1 10.9 
702 22930 65 -2 10.7 7.8 558 -1 -1 11.4 

1055 20110 60 -3 9.2 7.4 -364 -1 -1 11.9 
935 20230 -45 -4 .13.2 7.5 666 -1 -1 9.2 

1327 14840 -52 -5 13.3 5.6 -497 -2 -1 7.9 
1071 18690 -44 -4 12.1 5.2 491 -1 -1 7.1 
832 17630 -42 -4 11.3 6.0 527 -1 -1 7.9 
792 20450 -52 -4 14.8 5.2 510 -2 -1 6.2 
897 24160 -43 -3 9.3 4.7 724 -1 -1 5.9 

1169 17160 -55 -5 13.0 3.3 -463 -3 -1 2 . 4  
645 19750 -36 -3 11.7 7.5 467 -1 -1 9.5 

1179 17840 66 -5 14.3 11.4 -426 -2 -2 12.5 
824 22960 -44 -4 9.0 5.9 -409 -1 -1 10.3 
396 14220 46 -2 5.6 4.5 -217 -1 -1 7.4 
472 21090 -35 -2 5.8 5.6-271 1 7.3 
529 20250 6 7  -3 10.9 7.2 382 -1 -1 11.6 
61e 15050 -49 -4 11.4 5.1 -369 -2 -1 9.6 
774 20060 58 -3 0 7.8-294 1 12.3 
390 19770 64 -2 6.3 4.2 -255 1 1 5.4 
592 18840 87 -3 9.8 6.1-280 -1 -1 8.3 

ATlON ANALYSIS 7 RATIO 



APPENDIX I (continued). Elemental Concentrations for Sediment Samples 
DOE M E  NU aBER 

0 8 - 3 - ~ ~ 5 6 ~ - 1 0 4 . 9 1 2 8 - ~ - 1 2 -  O - f 2 ~ 4 9 6 - 0 4 1 1 4 I 7 6 - 1 7 -  7-10.0-  - - 9.3-  7 0 0 -  9-4- -2-6-3-3-2- i -1-3-2-3-  -3- - - - - 3 . 9 9  
08-3T.7575-105.2956-2-99- 0 - C 7 ~ 4 9 R - 0 4 1 1 5 1 7 6 - 1 2 -  1 0 -  -C- - - - 10-4-  -5-6-  - - - -3-2-3-3- -1- - - - - 3.85 
08-37.7606-105.3464-2-11- O-C29499-04 I15 /7h-12 -  1 5 -  9.0-C- - 7.1-  350-  12-4- -4-6-3- -1-  -3-2-3-2- -9- - - - - 2 . 8 3  
08-37.7667-105.3231-2-12- 0-C29500-04115176-13-  14 -12 .0 -  - - 7 .4 -  7 0 0 -  1-1-1-5-6-2-2-1-1-3-3-3-2- -3- - - - - 3 - 5 0  
08-37.7700-105.3G58-2-15- 0 - C 2 9 5 0 2 - 0 4 / 1 5 / ? 6 - 1 3 -  15 -  - - - - - 13-4-  -3-6- -1- - -3-3-3-2- -3- - - - - 3.22 
08-37.7756-105.2967-2-12- 0-C29503-04115176-14-  lC -15 .0 -  - - 8 .0 -  550 -  13-1-8-4-6-2-2-4-1-3-3-3-2- -3-  - - - - 6 . 7 2  
08-37.8011-105.3053-2-12- 0-C79504-04115170-15-  12-13.0-  - - 5 .6 -  500 -  lO-4-  -4-6-2-2-1-1-1-3-2-2- -1- - - - - 4 - 0 8  
08-37.81R9-105.3353-2-12- 0-C20505-04115176-15-  17-12.0-  - - 7.2-  270-  12-2-5-2-6-3-3-1-1-2-3-5-2- -1- - - - - 3.97 
08-37.8331-105.3528-2-97- 0-C79506-04116176-11-  1 5 -  - - - - - 7-4-  -5-6- -1- - -3-3-3-2- -3- - - - - 3 . 0 4  
08-37.8408-105.3531-2-12- 0-C20507-04116176-11-  15 -16 .0 -  - - 9 . 0 -  450- 15-1-5-3-6-2-2-1-1-1-3-3-2- -3-  - - - - 4 .71  
08 -37 .8689-105 .3194-2 -97 -  0-c29509-04116176-14-  3- - - -  - - 18-6 -  -5-6- -1- - -1-3-3-5- -3- - - - - 2 . 5 7  
08-37.8531-105.3133-2-15-  0-C29510-04116176-14-  5- - - -  - - 15-4-  -4-6- -1- - -1-313-3-  -1- - - - - 3 . 5 4  
08-37.8306-105.3C75-2-12- 0 - C 2 9 5 1 1 - 0 4 I l t 1 7 6 - 1 5 -  5- 9 . 1 -  - - 8.8-  1250-  4-1-5-4-6-2-2-3-1-3-3-3-3- -3- - - - - 4 .76  
08-37.8278-109.2;78-2-15- 0-C79517-04110 /76 -16 -  5- - - - - - 9-4- -4-6- -1-  - -4-2-2-3- -3-  - - - - 2 . 6 1  
08-37.8167-105.2758-2-15- 0 - C 2 9 5 1 3 - 0 ~ 1 1 6 1 7 6 - 1 6 -  4- - - -  - - 9-4- -4-6- -1- - -3-3-3-3- -3- - - - - 5 - 0 7  
08-37.8136-105.2267-2-15- O - C 2 9 5 1 4 - 0 4 I 1 6 / 7 h - l 6 -  4- - - - - - 13-4 -  -4-6- -1- - -3-3-3-3- -3- - - - - 3.39 
OP-37.2731-105.3583-2-15- 0 - ~ 2 9 5 1 5 - 0 4 1 2 R I 7 6 - 1 5 -  16- - - -  - - 14-3-1-4-1- -1- -2-3-3-2-1-  -3- - - - - 2 - 6 6  
08-37.4592-105.3L17-2-14- C-C29510-04/28 1 7 t - 1 6 -  1 6 - 1 5  -7 -  - - 6 . 3 -  2170-  2-3-1-6-8-1-2-2- -4-3-2-1- -3- - - - - 3.24 
08-37.9661-105.3F42-2-12- 0-C2951R-04114176-13-  13 -11 .8 -  - - 7 . 8 -  162-  4-4- -3-6-2-2-1-2-4-2-3-3- -3- - - - - 4.65 
08-37.9272-105.4Z72-2-11- 0 - C 2 9 5 1 9 - 0 4 1 1 4 I 7 t - 1 4 -  7-  0 .8 -  - - 7 .8 -  76 -  6-4-  -4-6-2-2-1-2-1-3-4-3- -3- - - - - 4 . 0 9  
OR-37.9361-105.4?75-2-11-  O-CE9520-0411417t-14-  4-  3 . 1 -  - - 7 .2 -  37-  8-2-5-6-6-2-2-1-2-4-2-4-5- -3- - - - - 3 .01  
08-37.917P-105.4317-2-12- 0-C29521-04114 I76 -14 -  1-  1 . 8 -  - - 7.1-  98 -  4 -26 -3 -6 -3 -3 -1 -2 -4 -3 -4 -5 -  -3-  - - - - 5 . 2 4  
0 8 - 3 7 . 9 2 9 4 - 1 0 5 . 3 ; 4 4 - 2 - 1 4 -  0 -C29522-0411417t -16 -  3- 6 . 8 -  - - 8 .5 -  7 8 -  8-4- -5-6-2-3-2-Z-3-2-3-5- -3-  - - - - 3 .27  
0 8 - 3 7 . 9 3 1 4 - 1 0 5 . 3 7 7 8 - 2 - 1 4 -  O - C 2 9 5 7 3 - O ~ l l 4 1 7 t - 1 7 -  2- 6 . 9 -  - - 7 . 9 -  90-  8-4-  -5-6-2-2-3-2-3-2-3-3- -3- - - - - 3 .33  
08 -37 .9953 -105 .4369 -2 -15 -  0 - C 7 0 5 2 4 - 0 4 / 1 5 / 7 t - l 1 -  7 -  - - -  - - 18-4- -5-6- -1- -3-4-3-3-3- -3- - - - - 4.57 
0 8 - 3 7 . 9 9 5 3 - 1 0 5 . 4 t 4 4 - 2 - 1 2 -  0 -C29525-0411517t -11 -  7 -  2 .1-C-  - 7 . 0 -  145 -  14-4-  -3-6-3-2-1-2-4-3-3-3- -3- - - - - 6 .26  
08 -37 .9708 -105 .4 '144 -2 -12 -  0 -C29526-0411517t -12 -  4-  1 . 5 -  - - 7 . 0 -  1 2 5 -  4-26-2-6-3-3-1-2-1-3-C-3- -1-  - - - - 4 .60  
08 -37 .9647 -105 .4514 -2 -12 -  0 -C29527-04115 /76 -13 -  8- 9 . 0 -  - - 8.0-  327-  8-4- -4-6-3-3-1-2-4-3-3-3- -3- - - - - 3 .47  
C8-37.9461-105.4P17-2-12- 0 - C 2 9 ~ 7 8 - 0 4 1 1 5 1 7 6 - 1 3 -  9- 2 .5 -  - - 7 . 6 -  1 0 0 -  16-4- -3-6-3-3-1-Z-4-3-3-2- -3- - - - - 4.53 
08 -37 .9456 -105 .4Z06-2 -12 -  O-C?952Q-@4115 /7 t -14 -  13 -  4 .8-  - - 7 .6 -  120 -  14-4-  -3-6-3-3-1-2-4-3-3-2- -3- - - - - 4.07 
08-31.9044-105.3E31-2-15-  0-C29530-04115176-15-  1 3 -  -C- - - - 10-4-  -4-6- -1- -2-3-2-4-2- -3- - - - - 2.86 
08-37.8961-105.4139-2-11- 0-C29531-04115176-1C- 7 -  4 .9 -  - - 7 .1 -  245 -  8-2-4-6-6-2-2-1-2-1-3-5-2- -3- - - - - 3 . 5 4  
0 8 - 3 7 . 8 8 9 2 - 1 0 5 . 3 5 4 2 - 2 - 1 2 -  O-C79532-04115 I7 t -16 -  5- 3 .3 -  - - 7 .2 -  75-  10-2-4-3-4-3-3-1-2-4-3-5-2-  -3- - - - - 3 .81  
08-37.8758-105.4C25-2-12- 0-C29533-04115176-17-  4-  2 .5 -  - - 7.1-  110 -  10-24-3-6-3-3-1-2-1-3-5-2- -3- - - - - 4.45 
08 -37 .6819 -104 .9c86 -2 -97 -  0 -c29534-04115176-18 -  7 -  - - - - - 16-4-  -4-6- -1- - -3-2-3-2- -3- - - - - 2 .84  
08-37.6819-104.9567-2-11- O - C ? 9 5 3 5 - 0 4 1 1 5 I 7 6 - ~ 9 -  4- 5 .2-  - - 7.3-  3400-  8-4- -5-6-2-2-1-2-3-2-3-2- -3- - - - - 3 .18  
08-37.1144-105.2700-2-12- 0 - C 2 9 5 3 6 - 0 4 l l h I 7 6 - 1 3 -  8 -  7 . 0 -  - - 7.2- e0 -  31-2-1-3-6-3-3-1-2-2-3-5-2- -3- - - - - 1 0 . 3 4  
08-37.0872-105.2t86-2-12-  0 - ~ 2 9 5 3 7 - 0 4 1 1 6 1 7 6 - 1 4 -  3- 1.9-C- - 7 .4 -  45- 21-2-6-2-6-3-3-1-2-4-3-5-2- -1- - - - - 2 l .CZ  
0 8 - 3 7 . 0 5 8 3 - 1 0 5 . 2 7 4 4 - 2 - 1 2 -  0-C29538-04116176-15-  4- 2 .6-  - - 7.6-  65 -  21-2-6-2-6-3-3-1-2-1-3-5-3- -1 -  - - - - 2 7 . 9 4  
08-37.1050-105.3719-2-12- 0-C2953q-04116176-15-  3- 5 .1-  - - 7.7-  105 -  12-4-  -5-6-2-2-2-1-4-3-3-3- -3- - - - - 7.26 
08-37.0806-105.3e03-2-12- 0 - ~ 2 9 5 4 0 - 0 4 1 1 6 1 7 6 - 1 7 -  3- 4.2- - - 8.0-  240-  21-24-2-6-2-2-1-L-3-2-3-3- -3- - - - - 6 .16  
08-37.0722-105.3736-2-15- 0-c29541-04116 /76 -17 -  3- - - -  - - 2 5 - 4 - - 3 - 6 - - 1 - - 3 - 3 - 3 - 3 - 3 - - 3 - -  - - - 3 . 9 1  
0 8 - 3 7 . 0 5 4 4 - 1 0 5 . 3 Q 2 8 - 2 - 1 5 -  O-C7~54?-0411617b- lR-  3- - - - - - 16-4-  -2-7- -1- -3-3-2-3-2- -3- - - - - 5 - 7 6  
0 8 - 3 7 . 0 0 6 4 - 1 0 5 . 4 1 4 4 - 2 - 1 5 -  0-C29543-04116176-18-  1- - - -  - - 8 - 4 - - 4 - 6 - - 1 - - 3 - 3 - 2 - 3 - 3 - - 3 - -  - - - 1 1 . 3 7  
08-37.0925-105.3633-2-15- 0 - C 2 9 5 4 4 - 0 4 / 1 6 / 7 6 - 1 8 -  1- - - - - - 16-4-  -3-6- -1- -3-3-2-3-3- -3-  - - - - 7 .69  
08-37.1233-105.3Q78-2-12- 0-C29545-04117176-  9- -4-  1 .0 -  - - 6.7- 240 -  16-4-  -4-6-3-4-1-1-4-3-3-5- -3- - - - - 6.49 
08-37.0797-1C5.3989-2-15- 0-C2954b-O411?1?6-11- -3- - - - - - 23-4- -4-6- -1- - -3-2-2-5-  -3- - - - - 4 .89  
08-37.8853-105.3589-2-12- 0-C29547-04 I14176-10 -  20- 9 .0-  - - 7 .8 -  1 6 0 -  5-3-1-3-4-3-3-2-2-4-3-2-2-  -3- - - - - 4.90 
08-37.8814-105.3222-2-15-  0-C29548-04114t76 -11 -  20- - - - - - 4-3-1-3-4- - - - -4-3-2-2- -3- - - - - 2.85 
0 8 - 3 7 . 8 8 8 3 - 1 0 5 . 3 i 3 3 - 2 - 1 5 -  C - C 2 ~ 5 4 9 - 0 4 1 1 4 1 7 6 - 1 2 -  19-  - - - - - 11-3-1-4-6- - - - -1-3-5-2- -1- - - - - 2 . 4 2  
08-37.9922-105.3L28-2-15- 0-C29550-04 I14176-13 -  17-  - - - - - 11-4-  -4-1- - - -+4-3-2-2- -3- - - - - 5 - 3 3  
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APPENDIX 
DOE W E  NUMBER 

I (continued). Elemental Concentrations for Sediment Samples 

ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSIS 
(continued) 

bncenlrotions reported in weigh1 par& per million (ppm) 

Mn N o  Rb Sb Sc S m S  T o %  Th Ti V Yb Zn 

952 15010 -53 -4 10.0 4.2 -453 -2 -2 7.9 4931 87 6.0 -ti 
258 7306 -42 -3 4.6 3.0 628 -2 -1 4.9 2159 131 -2.5 2267 
632 16540 -39 -3 6.7 7.3 447 -1 -1 10.9 4487 76 5.5 143 
516 13020 135 -4 14.1 7.1 410 -2 -2 11.9 3919 138 5.3 -44 
477 21030 -40 -3 10.6 4.0 -302 -1 -1 9.2 4483 86 3.2 44 

1040 16030 -41 -3 11.8 11.0-326 -1 -1 20.7 8495 190 8.6 130 
735 19630 65 -3 11.5 11.3 409 -1 -1 12.0 6832 163 4.9 89 
605 21790 7 -4 12.6 8.3 377 -2 -2 12.G 5137 91 4.2 -59 
598 19390 66 -3 9.5 4.C-324 -1 -1 9.8 4039 89 5.1 112 
599 15090 82 -2 7.4 5.7-280 -2 1 10.7 4209 79 3.7 63 
618 16440 -37 -3 10.0 6.3 -290 -1 -1 9.0 4858 96 2.8 52 
815 18360 87 -3 12.0 8.0-290 -2 1 15.2 7329 211 5.7 94 
938 19880 -41 -4 17.2 14.3-356 3 2 12.5 9503 141 8.4 127 
473 16500 55 -3 7.5 5.5'-243 -1 1 7.3 3319 78 3.5 48 

1029 11120 -42 -3 8.7 9.7-304 -1 -1 1 7 4  8244 399 7.7 50 
602 14890 79 -4 11.8 8.7 379 -2 -1 11.7 4859 125 4.0 140 
427 15560 -32 -2 5.3 3.4 -257 -1 -1 7.3 3244 73 1.8 45 
639 16190 -41 -3 7.8 3.7 624 -2 -1 6.8. 3841 76 -2.3 -70 
942 19480 57 -3 8.3 6.5'-338 -1 1 8.9 5143 94 6.5 62 
510 23340 79 -3 8.4 6.0 -264 -1 -1 9.0 3827 86 7.1 113 
558 23390 85 -3 7.5 4.3 590 -1 -1 8.3 3903 62 3.0 -51 
515 24170 -39 -3 11.7 6.1 -293 -1 -1 9.0 4195 66 4.2 102 
397 23840 51 -3 8.4 6.8 511 -1 -1 9.8 4694 72 4.0 82 
484 23550 91 -3 11.1 7.9 499 -1 -1 12.3 3482 72 3.6 74 
687 22810 -41 3 11.9 6.2 -346 2 -1 9.5 4824 109 5.4 -52 
895 20660 -45 -3 13.2 9.5-324 -1 -1 13.8 7426 205 6.1 141, 
754 19620 -40 -3 11.6 7.8 -327 -1 -1 9.4 5435 121 3.8 -4.9 
764 26080 -42 -3 12.7 7.3 501 -1 -1 9.2 4190 86 6.1 -53 
770 22920 -43 -4 10.9 6.6 617 -1 -1 8.9 6514 130 4.8 64 
776 23780 -38 -3 10.8 7.1 674 -1 -1 9.8 4890 104 6.1 98 
532 23860 55 -2 7.1 5.5 445 -1 -1 9.6 3048 48 4.0 73 
420 24400 -44 -3 10.0 6.1 717 -1 -1 10.0 4592 67 5.1 -42 
585 25320 -43 -3 10.0 4.0-357 -1 -1 8.6 4313 103 4.2 60 
674 22840 -39 -3 11.9 7.8 -302 -1 1 8.7 6207 160 5.8 132 
549 17360 73 -3 8.6 6.2 -271 -1 -1 8.9 4315 78 5.2 72 
929 17650 95 -4 11.0 6.3-340 -2 -1 1 1  4246 95 4.1 -55 
787 20960 93 -3 5.5 6.0 -405 -1 -1 10.7 3981 25 5.9 -118 
807 21400 -45 -4 14.2 8.1-357 -2 2 8.9 5125 94 6.5 .62 
933 19980 95 -3 10.4 18.0-382 3 -1 20.8 5199 68 14.2 -49 
683 20240 79 -3 8.8 6.7 -294 -1 -1 12.02 3833 53 8e.5 101 
731 17200 98 -3 1.8 5.6-346 -1 -1 1 1 9  5048 67 6.9 -54 
684 16140 -34 -3 8.5 6.3-282 -1 -1 12.1 4756 69 6.5 109 
714 14830 76 -2 7.2 8.9-291 1 1 1 1 7  4482 53 8.1 51 
425 13750 96 -6 12.4 11.2-255 -1 2 16.8 4556 64 7.6 137. 
764 16880 101 -5 8.3 7.6-338 6 2 14.2 6170 87 10.3 84 
608 18630 -36 -5 7.8 5.6 536 -1 -1 10.0 4023 61 9.8 66 
839 11950 -38 -5 11.1 8.1-346 -1 -1 16.4 4841 75 102 
774 23270 62 -6 . 14.6 10.4 451 -1 -1 1 1  6932 161, 7.1 105 
746 le710 -42 -5' . 9.7 5.8 474 -1 '-1 8.8 6351 144 5.2 65 
542 23160 46 -4 8.5 4.6 473 -1 -1 7.1 4561 103 2.7 169 

1195 15810 -50 -5 10.3 10.3 -340 2 -1 14.9 11730 476 6.0 146 



APPENDIX I (continued). Elemental Concentrations for Sediment Samples 
DOE W E  NUfBER 

0 0 - 3 7 . 9 9 6 4 - ' 1 0 5 . 3 ~ 9 1 - 2 - 1 2 -  0-~?9557-0411417h-14- 9- 8.0- - - 8.9- 179- 10-1-4-3-4-3-3-1-2-3-3-2-3---3- - - - 3 7 l i  
08-37.9928-105.3275-2-15- 0-r29553-04114176-14- - - - -  - - 17-1-4-4-1- - - -2-3-3-2-3- -3- - - - - 3 - 5 6  . 
08-37.9719-105.2e50-2-13- 0-C29554-04114176-14- 8- 6.5- - - 7.8- 256- 8-1-1-5-6-2-4-1- -4-2-3-5- -3- - - - - 3 - 2 5  
08-37.9700-105.2ei2-2-15- 0-~29555-04114176-15-  6- - - - - - 10-1-4-4-4- - - - -3-4-2-5- -3- - - - - 3.30 
08-37.9900-105.2372-2-12- 0-r2955h-04114176-16- 5- 6.0- - - 8.4- 150- 17-1-4-3-4-3-3-1-2-4-3-5-5- -3- - - - - 3.C8 
08-37.9719-105.3269-2-14- 0-C29557-04114176-13- 8- 7.8- - - 8.1- 100- 11-3-1-6-0-1-2-2- -4-3-2-5- -3- - - - - 2.80 
08-37.9742-105.3564-2-15- 0-C79558-04114176-16- 8- - - -  - - 14-3-1-6-0- - - - -4-3-2-5- -3- - - - - 2.87 
08-37.9714'-105.3t.42-2-15- 0-C29559-04114176-17- 8- - - - - - 8-3-1-5-8- -1- -2-4-3-2-5- -3- - - - - 3.66 
08-37.9622-105.3239-2-15- 0-C29560-04114176-17- 6- - - - - - 5-4-1-5-8- -1- -2-3-3-3-3- -3- - - - - 3.08 
08-37.9044-105.3519-2-15- 0-r79563-04114176-18- 1- - - - - - 15-3-1-4-6- -1- -2-3-3-3-3- -3- - - - - 3.23 
08-37.9044-105.3553-2-12- 0-C29564-04114176-18- 2- 7.2- - - 8.2- 250- 5-3-1-4-8-2-3-2-2-4-3-2-3- -3- - - - - 3.60 
08-35.8983-105.3272-2-15- 0-C29565-04114176-18- 2- - - - - - 18-3-1-4-1- - - -2-3-3-2-3- -3- - - - - 2 - 0 2  
08-37.8978-105.3>?5-2-12- 6-C29566-04114176-18- 2- 8.0- - - 8.5- 272- 2-3-1-5-8-2-2-1-2-3-3-2-3- -3- - - - - 2.92 
08-37.2106-105.0236-2-12- 0-C29567-04115176- - 1- 3.2- - - 8.8- 240- 8-1-4-2-6-3-3-1-2-3-3-2-5- -3- - - - - 3.95 
08-37.2078-105.0030-t-12- 0-C29568-04115176-10- 4- 2.8- - - 6.8- 250- 11-3-7-5-8-3-3-1-2-4-3-3-5- -3- - - - - 4.35 
08-37.1975-104.9'31-t-12- 0-C29569-04115176-10- 3- 3.6- - - 5.0- 279- 41-3-1-2-1-3-3-1-2-4-3-5- -3- - - - - 4.43 
08-37.2303-104.9953-2-12- 0-C29571-04115176-11- 8- 4.2- - - 6.7- 185- 8-3-1-3-1-3-3-1-2-4-3-4-3- -3- - - - - 4.93 
08-37.2303-104.9933-2-12- 0-C29572-04115176-10- 8- 4.2- - - 6.5- 7000- 5-3-1-3-1-3-3-1-2-4-3-4-3- -3- - - - - 3.68 
08-37.1625-104.9433-2-12- 0-C29573-04/15/76-12- 7- 5.4- - - 6.4- 288- 14-3-7-2-1-3-3-2-2-3-3-3-3- -3- - - - - 5.73 
08-37.1706-104.9542-2-15- 0-C29574-04115176-12- 10-  - - - - - 10-3-1-4-1- -1- -2-4-3-4-3- -3- - - - - 5.01 
08-37.1803-104.9291-2-11- 0-C29575-04115176-13- 13-11.0- - - 6.5- 5000- 8-3-1-5-8-1-2-1- -4-3-3-2- -3- - - - - 5.94 
08-37.1556-104.9233-2-15- 0-C29576-04115176-13- 13-  - - - - - 4-3-1-4-1- -1- -2-3-3-3-2- -3- - - - - 4 - 3 3  
08-3?.1950-104.8C42-2-11- 0-C29577-04t15176-14- 11-13.0- - - 5.8- 5600- 8-3-7-5-7-1-2-1- -4-2-4-2- -3- - - - - 4.83 
08-37.1975-104.8T75-2-12- 0-C2957R-04115/76-15- 8-11.5- - - 5.8- 5200- 7-3-1-4-6-2-2-1-2-4-3-4-2- -3- - - - - 3.87 
08-33.2044-104.8836-2-15- 0-229579-04115176-15- 11- - - - - - 1-3-1-4-1- -1- -2-1-3-4-2- -3- - - - - 4 - 9 0  
08-37.2039-104.88bl-2-15- 0-C29580-04115176-15- 11- - - - - - 8-3-1-4-1- -1- -2-1-3-4-2- -3- - - - - -5.08 
08-37.2442-1.04.8956-2-96- 0-C29581-04115176-15- 12- - - - - - 11-3-1-4-7- -1- - -4-3-4-2- -3- - - - - 3.95 
08-37.2339-104.8919-2-13- 0-C29582-04115176-16- 9-12.2- - - 5.2- 422- 4-3-1-4-6-1-3-2-2-4-3-2-2- -3- - - - - 4.85 
08-37.2317-104.9214-2-15- 0-C79583-04/15176-16- 12-  - - - - - 4-3-1-4-1- -1- -2-1-3-4-2- -3- - - - - 3 - 1 8  
0 8 - 3 7 ~ 2 3 0 3 - 1 0 4 ~ 9 ? 0 8 - 2 - 1 5 -  0-229584-04115176-16- 13- - - - - - 4-1 -1 -4 -1 - -1 - -2 -1 -3 -4 -2 - -3 - -  - - - 5.43 
08-33 .2444-104 .9450-2 -11 -  0-C29585-04115176-16- 10-  9.9- - - 5.3- 391- 5-1-1-4-1-1-3-1- -1-3-4-2- -3- - - - - 4.94 
08-37.2467-104.9533-2-12- 0-C29586-04115176-16- 10- 8.4- - - 5.1- 298- 5-1-1-4-1-2-2-1-1-1-3-4-2- -3- - - - - 4.85 
08-3?.2389-105.0517-2-12- 0-C295R7-04116176-10- 5- 1.2- - - 7.9- 155- 10-1-4-4-2-2-2-1-2-2-3-3-2- -3- - - - - 3.88 
08-37,2494-105.1050-2-12-  0-C2958R-0~116176-10- 3- 2.5- - - 8.0- 125- 4-1-4-3-4-4-3-1-2-2-3-4-5- -1- - - - - 4.50 
08-31.2500-105.1M2-2-12- 0-C295R9-04116176-10- 3- 2.5- - - 8.0- 132- 11-1-4-3-4-4-3-1-2-2-3-4-5- -1- - - - - 5.96 
08-37.2061-105.0500-2-12- 0-C29591-04116176-11- 5- 2.0- - - 7.8- 142- 5-3-7-3-1-3-2-1-2-1-3-3-2- -1- - - - - 6 - 3 1  
08-37.2003-105.Oi81-2-13- 0-C29592-04116176- - 9- 6.5- - - 7.9- 202- 9-3-1-6-6-1-3-2- -1-3-3-2- -I-'- - - - 4.73 
08-37.1564-105.0414-2-12- 0-529593-04116176-11- 6- 6.0- - - 8.2- 203- 11-3-1-3-1-3-3-1-2-4-3-3-2- -1- - - - - 8.10 
08-31.1522-105.0WO-2-12- 0-C29594-04116176-12- 9- 7.2- - - 7.8- 170- 10-3-5-3-5-3-3-1-2-4-3-2-2- -3- - - - - 4.96 
08-31.1383-105.0W4-2-12- 0-Ct9595-04116176-12- 3- 6.8- - - 7.7- 127- 5-3-1-4-1-3-3-1-2-2-3-3-2- -1- - - - - 5.56 
08-31.1661-105.1419-2-11- 0-C29596-04116176-14- 6- 2.8- - - 7.3- 152-  14-3-1-3-6-2-2-1-2-4-3-2-  -3- - - - - 5.17 
0 8 - 3 ? , 0 4 4 4 - 1 0 5 . 4 1 5 3 - 2 - 1 5 -  0-C29597-04/1?176-11- -3- - - - - - 1 4 - 4 - - 4 - 6 - - 1 - - 1 - 3 - 2 - 2 - 5 - - 3 - -  - - - 6.72 
08-37.0464-105.4228-2-14- 0-C29598-04117176-12- -2- 3.9- - - 7.7- 270- 12-4- -5-6-2-3-2- -3-2-2-5- -3- - - - - 5.14 
08-3?.019?-105.4?36-2-15- 0-129599-04117176-12- -2- - - - - - 18-4- -4-6- -1- -3-3-2-3-5- -3- - - - - 6 - 5 1  
08-37 .0039 -105 .4?64-2 -15 -  0-C29600-04117176-14- -1- - - - - - 14-2-8-4-6- -1- -2-3-2-4-5- -3- - - - - 2.98 
08-37 .0042-105 .4W8-2-15-  0-C29601-04117176-15- -2- - - -  - - 12-3-8-4-6- -1- -2-3-2-4-5- -3- - - - - 3.10 
08-37.1756-105.31,69-2-12- 0-C?9h02-04117/76-16- -2- 3.9- - - 8.4- 364- 21-2-6-5-6-2-3-2-2-3-2-C-5- -3- - - - - 3.79 
08-37.1736-105.2125-2-12- 0-C29603-04117176-17- -3- 1.9- - - 7.7- 280- 8-2-6-3-6-2-2-1-2-3-2-4-5- -3- - - - - 6.83 
C8-37.1258-105.1339-2-12- 0-"29605-04116176-15- 5- 4.6- - - 7.7- 122- 7-1-4-3-4-3-3-1-2-1-3-4-5- -1- - - - - 10.13 
08-37.1311-105.0181-2-12- 0-'29606-04116176-15- 4- 7.2- - - 7.8- 122- 4-3-1-3-4-3-3-1-2-4-3-2-2- -3- - - - - 5.37 
08-37.1325-105.0508-t-15- 0-t29607-04116176-15- 9- - - - - - 8-3-1-5-8- -1- - -4-3-2-2- -3- - - - - 3.81 
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APPENDIX I (continued). Elemental Concentrations for Sediment Samples 
WE W E  NUMBER 

6 
f ELEMENTAL CONCENTRATIONS DETERMINED BY X-RAY FLUORESCENCE ELEMENTAL CONCENTRATIONS 

DETERMINED BY ARC-SOURCE 

4 bncenhotions repcrted in weight ~ r h ' ~ e r  million (ppm) EMISSION SPECTROGRAPHY 

E i Bi Cd Cu Nb Ni Fb 
bncentmtionr in weight ppn 

Sn W Be Li 



APPENDIX I (continued). Elemental Goncentrations for Sediment Samples 
- 

C G  M E  N W B E R  

I ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSIS 

8 
bn:entmtionr repoled in weight poh per million (pprn) 

z $ Ce CI Co G Cs Dy Eu . Fe . Hf K 



APPENDIX 1 (continued). Elemental Concentrations for Sediment Samples 
DOE W E  NUMBER 

ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSIS 
(continued) 

bncenlrotions reported in weight pa* per million (pprn) 

Mn No Rb Sb Sc Sm Sr Ta Tb Th Ti V Y b h  

U/Th 
RATIO 

. 730 21260 -44 -6 10.8 9.1 5 1 7  -1 -1 1 1 9  5083 116  6 1  1 1 3  0.261 
948 20700 69 -5 10.0 6.7 481 2 -1 11.5 8190 243 6.2 1 4 1  , 0 . 3 1 0  
513 24610 57  -4 8.2 5.3 386 -1 -1 10.6 5023 105 3.9 153  0.307 
866 21170 79  -4 7.3 3 . 9 - 3 4 1  -1 -1 10.6 3040 8 3  3.5 -57  0.311 
723 22000 95  -6 12.7 8.4 637 -1 -1 13.0 4785 88 6.6 88 0.237 
605 20660 78  -5 8.9 4.4 337 -1 -1 9.2 4 1 6 1  '75 3.3 1 1 0  0.304 
665 19830 -34 -4 8.8 5.0 489 -1 -1 9.7 4038 94 -2.4 56 0.296 
759 19350 6 1  -5 9.8 8.7 448 -1 .-1 12.2 4882 8 3  4.4 72  0.300 
A61 16230 66 -6 12.2 8.3 443 - 1  -1 13.5 4020 74 5.0 -58 0.228 
750  21700 67 -5 9.2 4 . 5 - 3 3 6  2 -1 8.5 7000 228 -3.0 109  0.380 
380 23690 -33 -4 7.8 5.5 462 -1 -1 7.7 4140 104 -2.8 52 0.468 
717 22490 -32 -4 9.5 7.1 554 -1 -1 9.8 6623 1 6 7  3.8 125 0.288 

1176 19030 -55 -6 11.1 7.5 539 -2 -1 9.4 7068 213 4.9 136 0.311 
733 19900 67  -5 8 .1  4 . 3 - 3 6 1  -1 -1 8.0 4828 8 9  4.5 1 0 7  0.494 

1076 18420 -39 -5 9.2 5.3 -407 -1 -1 7.6 3797 8 2  3.8 102  0.572 
519  18600 47 -4 7.8 5 . 0 - 2 7 6  -1 1 8.6 3447 7 8  6.5 -34  0.515 
794 14930 92 -6 11.2 7 . 5 - 2 8 1  -1 -1 1 1 7  4663 78  5.4 9 3  0.421 
523 17540 -38 -5 7.9 3.8 -295 -1 -1 7.6 4023 7 9  -2.8 6 1  0.484 
338 14030 6 7  -1 8 .3  6 . 3 - 2 1 9  -1 -1 9.3 4084 74 ' 4 . 7  9 0  0.616 
412 10770 67  -4 8.5 4 . 5 - 2 1 3  1 8.9 4203 73  5.7 48 0.563 
6 6 5 .  9758 -53 -7 17.0 6 . 7 - 2 9 4  -2 -2 15.3 5029 106 6.5 -113  0.388 
433 11740 59 -5 9.7 4 . 5 - 2 5 5  -1 -1 7.6 4 4 7 1  7 0  5.4 1 4 8  0.570 
584 1312G 110 -5 9.6 - 2 . 0 - 2 9 2  -1 -1 8.8 4022.  82  4.3 84 0.54'9 
743 1519G 84 -4 7 1  4 . 8 - 3 0 4  - 1  -1 8.8 3419 56 5.0 73  ,Om440 
569 15290 -37 -5 9.9 6.4 -251  -1 -1 9.9 3818 68  7.5 -42 0.503 
660 14360 7 7  -5 9.0 5 . 6 - 3 0 4  -1 -1 9.2 4418 66 5.2 55 0.552 
400 13970 -26 -4 6.8 4.9 -222 1 1 7.6 3743 5 7  6.2 86 0.520 
422 11100 80 5 10.7 7 . 2 - 2 7 1  -1 -1 12.7 4382 8 6  5.0 75 0.382 
791  1C050 86 -4 5.7 3 . 1 - 2 0 5  - 1 ' - 1  6.5 2568 33 4.3 1 0.489 
470 16860 82 -4 5.5 4 . 8 - 2 8 1  -1 -1 10.3 3241 42 7.0 -36  0.527 
330 17950 68 -3 5.2 3.3 -231  -1 -1 7.2 2739 44 5.3 - 5 1  0.686 
449 16410 77  -4 6.6 5 . 0 - 2 6 1  -1 -1 10.4 3540 5 9  4.6 62  0.466 
297 26190 100 -4 7.2 5 . 8 - 2 4 0  -1 -1 7.2 2541 5 0  4.7 55 0.539 
620 25370 - 4 1  -5 . 9.1  3.4 -366 -1 -1 6.4 3485 9 1  -3.7 -35 0.703 
584 22580 55 -5 10.7 4 . 7 - 3 1 9  -1 -1 8.2 3130 8 5  4.2 -46 0.727 
5R0 19620 8 7  -5 10.1 8.6 -341  -1 -1 10.5 3645 8 9  7.3 1 0 9  0.601 
378 22210 90 -5 9.3 4.5 -266 -1 -1 1 1 . 3 '  3602 7 9  -3.3 -50  0.419 
742 18380 -50 -6 9.8 6 . 2 - 3 8 2  -1 -1 9 .1  4672 116 5.2 66 0.890 
565 21550 6 7  -5 8.9 4 . 0 - 3 1 5  -2 -1 7.0 4136 65 4.0 80 0.709 
566 221CC 62 -5 10.0 7 0 3 - 3 0 5  -1 -1 7.4 4 0 0 1  7 6  4.1 45 0 .751  
643 22200 -52 -8 14.9 8 . 6 - 3 4 2  2 1 11.9 4448 83  -4.4 -84 0.434 
665 14190 -39 -5 8.4 7 . 6 - 3 4 5  -1 -1 1 2 1  3866 45 8.1 82 0.555 
529 17580 73 -4 8 . 1  7 . 9 - 2 9 9  -1 1 10.3 3611 55 7-3 109  .0.499 
554 12580 98 -4 7.4 11.7 -285 -1 -1 15.9 , 3850 4 0  9.8 115  Oi.413 
6 9 1  15650 -39 -5 10.7 6.1 397 -1 -1 10.2 4312 7 9  -3.5 49  'We292 
793 14270 -42 -5 10.4 5.3 -360 -1 -1 10.9 5004 8 6  4.3 8 0  0.284 
612 16630 -33 -4 8.5 4.6 -287 -1 -1 10.2 4434 73  ? e l  85 0.372 
571  20800 6 6  -4 9 .1  6.0 449 2 -1 10.9 4185 74  7.3 8 6  0.627 
903  16570 -65 '-7 22.1 9 . 9 - 3 1 9  5 -2 16.5 5372 256 10.0 -83 0.614 
515 21520 - 4 1  '5 9.4 3 7 3 1 0  1 1 7.6 3967 105 4.2 9 9  0.707 
523 15110 69 -4 7.7 5.0 -268 -1 -1 7 .1  3657 6 0  4.2 64 '.0;537 



APPENDIX I-B. (continued). Elemental Concentrations for Sediment Samples 

6- - - -  - 
11- - - - - 
7-11.2- - - e.0- 
8- 7.4- - - e.. 5- 
2- 1.2- - - 7.3- 
2- 3.4- - - 7.4- 
4- 5.3- - - 7.1- 
4- 7.5- - - 7.1- 
C- 2.7- - - E. .O- 
5- 8.4- - - 9.5- 

11-11.8- - - 8 .O- 
9- 7.3- - - 7.6- 

15-19.7- - - 7.2- 
-16.2- - - 6.9- 
-16.3- - - 7.4- 

1 6- - - -  - 
14- - - -  - 
15- - - - - 
13- - - - - 
13- - - -  - 
19-12.8- - - 7.6- 
19-16.0- - - 8.3- 
16-17.8- - - 8.5- 
21-20.0- - - 7.7- 
21- - - - - 
19- - - -  - 
19- - - -  - 
7- 2.2- - - 7.3- 
3- 4.2- - - 7.9- 
7- 4.1- - - 8.0- 
6- 3.2- - - 7.2- 
6- 7.0- - - 7.1- 
6- - - -  - 

10- 6.0- - - 8.3- 
10-11.2- - - 8.4- 
11- 6.1- - - 8.2- 
19-14.0- - - 7.2- 
17-13.0- - - 6.5- 
17-13.0- - - 7.5- 
20- - - -  - 
19- - - - - 
19-15.0- - - 8.3- 
19-13.0- - - 6.6- 
19- - - -  - 
21-11.0-C- - 6.0- 
19- 9.0- - - 8.2- 
22- - - -  - 

ANALYZED BY 

W E D  NEUmOJ 

UNITS IN ppm 

- 5 .29- 



APPENDIX I (continued). Elemental Concentrations for Sediment 
WE W E  NUMBER 

I ELEMENTAL CONCENTRATIONS DETERMINED BY X-RAY FLUORESCENCE 

E 9 2 "  g Concenho~ionr're~orted in weight parts per million (ppm) 

s I 4 s i r  Bi a CU MI Ni Ftl sn w 

Samples G 
ELEMENTAL C m c E m a n m s  
DETERMINED BY ARC-SOURCE 

EMISSION SPECTROGRAPHY 
Concentralions in weight ppm 

Be Li 



APPENDIX I (continued). Elemental Concentrations for Sediment Sam~les 
I 

ELEMENTAL CONCENTRATIONS DE-ERMINED BY NEUTRON ACTIVATION ANALYSIS 

toncentmti>nr reportd in ueight p m  per million (ppm) 

AIJ &I Ce CI Co G Cs Dy Eu . F e  Hf K 

f l e 
4 g  
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APPENDIX I (continued). Elemental Concentrations for Sediment Samples 
DOE W E  NUMBER 

ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSIS 

8 
(continued) 

2 bncentrolions reported in weight pads p r  million (pprn) 

Mg Mn No Rb Sb Sc Sm Sc To Tb Th Ti V Yb 



APPENDIX I (continued). Elemental Concentrations for Sediment Samples - 
DOE SPMRE NUMBER LAS SPMRE ~mnm NUMBER .AND FIELD DATA u cmamnm 

- 

TIME SPMRED YUMENI W E S  



APPENDIX I (continued). Elemental Concentrations for Sediment 
DOE W E  NUMBER 

ELEMENTAL CONCENTRATIONS DETERMINED BY X-RAY FLUORESCENCE 

ConcenholioN reported in weight pa* per million (ppm) 

Bi Cd Cu Nb Ni Rt Sn \N 

Samples 0 
@ 

I ELEMENTAL CONCENTFATIONS - I I D-FTE~~INED BY ARC-SOURCE , 
EMISSION SPECTROGRAPHY I 

I Concenlmtions in weight ppn 

Be Li I 



APPENDIX I (continued). Elemental Concentrations for Sediment Samples 

ELEMENTAL CONCENTRATIONS DETERMlNED BY NEUTRON ACTIVATION ANALYSIS 

bn:enlmlions reported in weghl xrrh per million (ppm) 

AU 6 Ce CI Co C. Cs Dy Eu . F e  Hf K 



APPENDIX I (continued). Elemental Concentrations for Sediment Samples 

ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION 
(continued) 

Concenlralions reported in weight porn per million (ppm) 

Mn Na Rb Sb Sc Sm Sr To Tb h Ti 

800  19120 36 -5 12.7 5 . 3 - 3 0 2  -1 1 6.2 5094 
742 18510 -45 -7 15.3 8.6 343 -1 -1 10.4 5910 
932 20330 -44 -7 12.0 5 . 5 - 3 9 4  -2 -1 ' 7 . 7  4357 
569 16390 60  -2 12.3 7 . 9 - 2 6 3  -1 -1 8.6 4809 

1000 22890 -34 -5 16.9 12.0 336 -1 -1 7.9 6665 
852 19680 -47 -7 16.4 9.2 544 -1 -1 9.6 5795 
738 21580 -44 -7 12.7 - 3 . 9 - 3 5 6  -1 -1 5.3 3884 
866 16890 -46 -7 15 .0  1 3 . 4 - 3 3 3  -1 -1 10.6 4035 
597  19550 -38 -6 8.8 9.2 -307 -1 -1 10.0 5325 
662 23040 -45 -6 12.2 1 1 . 5 - 2 7 8  -1 -1 10.8 8039 
387 21560 -46 -7 11.8 -3.1 -304 -1 -1 9.0 5190 
731  8871 -59 -9 1 0 . 1  85.4 -296 6 -2 16.8 2693 

2026 15270 -48 -7 13 .1  17.8 626 1 2 10.9 8602 
1006 18360 -56 -8 17 .1  28.4 381  -2 2 11.7 9917 

468 12090 100 -7 12.7 7.1 -280 -1 -1 9.9 6369 
867  16440 79 -6 15 .1  7 . 0 - 3 1 4  -1 -1 10.1  5266 
803 16450 84 -6 14.1 8 . 3 - 3 1 9  -1 -1 1 5534 

1486 18260 -51  -7 1 7 0  6.0 565 -1 -1 6.4 8299 
1133 17640 -56 -9 21.6 9 0 1  -429 -1 -2 12.0 5127 
1013 19840 90 -7 17.7 1 5 - 8 - 3 3 ?  -1 2 19.6 5300 
1195 19690 77  -6 12.9 1 2 . 4 - 3 8 2  -1 1 1 1 8  5534 
1613 17160 -64 -10 23.1 16.3 -509 -1 2 13.7 6482 

777  20370 -46 -7 11.4 7 . 7 - 3 6 3  -1 -1 10.0 5 5 6 1  
648 17670 75 -5 8.9 6.3 -286 -1 -1 9.4 3852 
494 23690 65 -4 6.8 4 . 6 - 2 6 5  -1 -1 7.9 4229 
470 22270 7 9  -5 7.7 6.3 307 -1 -1 7.7 3794 

1128 14010 - 5 1  -7 13.0 1 0 . 0 - 3 7 3  -1 2 19.2 8884 
580 13360 57  -6 8.8 6 .1  -300 2 1 11.1 4887 
436 20020 55 -3 4.0 3 . 1 - 2 3 6  -1 -1 4.5 2365 
545 12030 79  -6 9.8 7.1 -267 -1 -1 8.8 4 6 1 1  
688 12900 7 8  -7 9.0 5 . 9 - 3 4 8  -1 -1 10.3 3886 
635 16320 57  -5 6.7 - 2 . 4 - 2 9 1  -1 -1 7.4 4414 
521 16160 -32 -5 7.2 7.0 -270 -1 -1 8.9 ' 5059 
562 16660 -40 -6 9.2 -2.9 -264 -1 -1 9.9 3359 
693 17000 -43 -6 9.0 3 . 8 - 3 6 2  -1 -1 9.9 4188 
618 12160 6 6  -7 1 3  6 . 7 - 3 1 9  -1 1 9.7 5069 
525 ,13830 -38 -6 10.6 7.3 -281  -1 -1 12.8 4514 
519 16840 9 9  -6 9.4 -2.9 -257 -1 -1 9.8 3526 
654 15950 95 5 7.4 5 . 9 - 3 0 1  3 2 13.3 3483 
414 1621.0 98 -4 5.9 3.2 -235 2 -1 7.5 3289 
427 17810 83 -5 7 . 1  7 . 3 - 2 6 8  -1 -1 10.2 4539 
775 15460 78  -6 10.0 ' 7 . 2 - 3 2 5  2 -1 9.8 4024 
666 8812 8 3  -7 12.7 7 .7 -360  -2 1 1 1 5  5146 
909 22400 49 -2 12.7 6.3 439 -1 -1 7.6 4635 
977  22400 -36 -5 11.3 6.0 8 0 5  -1 1 7.2 6 5 7 0  

1234 22580 -46 -7 18.6 1 5 . 3 - 3 5 3  -1 -2 21.1 6589 
777 20530 -49 -7 12 .4 '  4 .8 -388  -1 -1 8.4 4598 
724 21570 -38 -6 12.2 6.1 -314 -1 -1 8.5 4692 
648 20710 57  -5 10.5 6.6 374 -1 -1 8.6 5488 
665 20780 -46 -7 13.4 6.1 -301 -1 -1 10.6 4290 

. 608 25510 85 -6 9 i 3  -2 .4 -342  -1 1 7.3 4 2 7 7  

ANALYSIS 

RATIO I 



APPENDIX I (continued). Elemental Concentrations for Sediment Samples 
WE WE NWW tm WE LOCA~ON NUMBER AND FIELD DATA U O N C E N T R A ~  

TlME W E D  Y w  V E S  

M A Y E D  NEUlRON 
8 CoUNnNG (W 5 

. - -- - . . -- . .- . - -- - . . . - - - . - - . - - . . - . . .- 
0 8 - 3 7 . 5 1 4 7 - 1 0 5 . 2 ] 1 4 - 2 - 1 2 -  0-C29753-04127176-12-  11-  6 .9 -  - - 6.8-  1 4 0 -  2 - ~ - i L < - - 1 z 3 2 ~ = 1 - = ~ ~ = - 3 ~ & ~ ~ ~ -  -, - - - 4.79 



APPENDIX I (continued). Elemental Concentrations for Sediment Samples 
DOE M E  NUMBER 

0 
& ELEMENTAL CONCENTRATIONS DETERMINED BY X-RAY FLUORESCENCE ELEMENTAL CONCENTRATIONS 
I 

E "# 2 
DETERMINED BY ARC-SOURCE . 

5 ig  Concentrations reparted in weight pam per rn IIion (pprn) EMISSION SPEClROGRAfflY 
Concentmfions in weight ppm 8 H i , $  g &  na Bi Cd Cu Nb Ni Fb Sn W Be Li 



APPENDIX I (continued). Elemental Concentrations for Sediment Samples 
DOE W E  NCfABER 

Q 
f ELEMENTAL CONCENTRATIONS DETERMINED BY NEUTRON ACTIVATION ANALYSIS 

Cancentrations reported in weigh- porn pet million (ppm) 



APPENDIX I (continued). Elemental Concentrations for Sediment Samples 

. 
08-37.5147-105.2114-2-12- 0-C29753 10510 611 24470 -37 -5 10.9' 5.5 -290 -1 -1 6.9 4037 85 -2.9 83 0.634 
08-37.5531-105.2036-2-11- 0-C29754 11590 597 19810 68 -5 10.3 6.9 525 -1 -1 10.0 4220 73 4.6 111 0.410 
08-37.5L72-105.2122-2-12- 0-C29755 10810 589 20940 -44 -6 12.1. 6.6 439 -1 -1 9.9 4308 81 -3.9 -47 0.412 
08-37.3953-105.3314-2-15- 0-Ci9756 2C090 786 18510 -45 -6 14.4 7.2 -331 -1 -1 10.0 6372 137 .4.5 91 0.376 
08-37.4150-105.3183-2-11- 0-Ci9757 15280 2561 10270 -67 -8 9.5 6.7-675 -3 1 4.9 3729 62 -5.1 -48 0.804 
08-37.4597-105.2953-2-12- 0-Ci9758 14890 856 20170 -41 -6 10.8 8.3 436 -1 -1 9.5 6701 127 -3.2 -10 0.456 
08-37.4786-105.2606-2-12- 0-f29759 22020 934 19560 -53 -8 16.8 8.7 -347 -1 -2 13.9 6078 1 1  7.6 173 0.568 
08-37.4531-145.2856-2-15- 0-Ci9760 16120 : 771 18210 -49 -6 11.0 4.3 388 -1 -1 11.6 6760 158 4 .9  93 0.429 
08-37.4475-105.2972-2-15- 0-C297t1 18720 814 18110 -47 -7 11.8 5.3 -368 -2 -1 9.2 4949 89 -3.6 ' 163 0.613 
08-37.4461-105.2778-2-12- 0-C29762 16650 618 22390 54 -5 12.4 6.0 412 -1 -1 8.7 5869 109 8.8 53 0.497 
08-37.4414-105.2586-2-12- 0-C29763 17430 683 21410 91 -7 13.9 8.1-329 1 10.5 5373 99 -4.1 108 0.419 
08-37.4394-105.2569-2-12- 0429764 17250 672 21400 58 -7 11.5 3.7 955 -1 -2 8.5 6609 117 6.3 ,181 0.478 
08-37.3747-105.2942-2-12- 0429765 19420 763 22090 -39- -6 13.6 8.2-313 -1 2 9.2 4947 117 6.9 176 0.749 
08-37.3797-105.2642-2-12- 0429766 11.730 836 23280 -35 -5 11.7 9.7-336 1 1 10.6 4299 64 6.4 101 0.862 
08-37.3803-105.2650-2-12- 0-C29767 25250 1117 18180 -59 -9 17.5 7.5-406 -3 -1 10.5 5826 130 -4.9 155 1.897 
08-37.4578-105.2942-2-12- 0-Ct9768 18870 869 19550 55 -2 12.7 7.5 -337 -1 .-1 10.5 7310 168 5.3 110. 0.516 

. . 

DOE %\RE NUMBER 
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APPENDIX 1 1 - A  

SUMMARY OF STANDARD LASL HSSR FIELD AND ANALYTICAL PROCEDURES 

I. FIELD PROCEDURES 

Water Sampli 
Water yamples  are c o l l e c t e d  f i rs t ,  d i r e c t l y  from t h e  source  wherever 

p o s s i b l e ,  f i l t e r e d  through a 0.45-p membrane f i l t e r  ( excep t  i n  Alaska where 
t h i s  s t e p  is omi t t ed )  d i r e c t l y  i n t o  one each,  prewashed and s e a l e d ,  41-ml 
r e a c t o r  ' ' rabbi t t '  and 25-ml v i a l  (bo th  po lye thylene) .  Water samples i n  both 
t h e  r a b b i t  and v i a l  a r e  t hen  a c i d i f i e d  t o  a pH <1 wi th  8N reagent-grade 
FINO3. A l l  sample c o n t a i n e r s  are doubly l abe l ed  wi th  p r e p r i n t e d ,  adhes ive  
l a b e l s  c a r r y i n g  t h e  same sample l o c a t i o n  number a s  t h a t  p r e p r i n t e d  on t h e  
f i e l d  d a t a  form. Sp r ings  a r e  sampled as near  t o  t h e i r  po in t  o f  emergence as 
p o s s i b l e ;  s t ream waters  are taken  from t h e  f a s t - f l o w i w  c u r r e n t  away from t h e  
bank; ponds ( i n c l u d i n g  sma l l  l a k e s  and r e s e r v o i r s )  a r e  sampled from j u s t  below 
t h e  s u r f a c e ,  near  t h e i r  c e n t e r ;  and w e l l  wate rs  a r e  taken  near  t h e  wellhead i f  
t h e  well i s  pumping o r  from a hold ing  tank  i f  not.  

Sediment Sampling (Wet o r  Dry) 
Following t h e  c o l l e c t i o n  o f  t h e  water  sample ( i f  any ) ,  enough f ine -  

g r a i n e d ,  o rgan ic - r i ch ,  water - t ranspor ted  sediment t o  y i e l d  a composite sample 
o f  25 g a f t e r  p roces s ing  ( a s  i n d i c a t e d  below) is taken from beneath t h e  water 
l e v e l  (where water e x i s t s )  a t  t h r e e  ad j acen t  s p o t s  a t  each s p r i n g  o r  s t ream 
l o c a t i o n .  The sediment is put i n t o  a new, c l e a n ,  and o r i g i n a l l y  s e a l e d ,  
r i p - top  polye thylene  bag which is then  p rope r ly  double- labeled f o r  d e l i v e r y  
( w i t h  t h e  f i e l d  d a t a  form) t o  t h e  c o n t r a c t o r ' s  d ry ing  f a c i l i t y .  After d ry ing  
a t  < l O O ° C ,  each sample is s ieved  through a 100-mesh s t a i n l e s s  steel s ieve .  
The minus 100-mesh f r a c t i o n  is put  i n t o  a prewashed, 25-mi polye thylene  v i a l  
which is then a p p r o p r i a t e l y  double-labeled ( u s i n g  l a b e l s  from t h e  d a t a  form) 
and s e a l e d  f o r  shipment t o  t h e  LASL. I n  t h e  c a s e  o f  l a k e s  sampled i n  Alaska, 
t h e  sediment  is taken  from a s  near  t h e  c e n t e r  of  each l a k e  as p o s s i b l e  by 
dropping  a t e t h e r e d ,  s t a i n l e s s  s t e e l  bottom sampler overboard from a pontoon- 
equipped h e l i c o p t e r .  Here,  only a bottom sample from a s i n g l e  l o c a t i o n  is 
t aken  ( i .e . ,  it is no t  a composite) and sampling is l i m i t e d  t o  l a k e s  less than 
10 m deep and abou t  0.3 t o  2.0 km i n  l e a s t  h o r i z o n t a l  dimension. The sampler 
is r i n s e d  before  each use  and t h e  raw sample is put  i n t o  a c l e a n  polye thylene  
bag,  l a b e l e d ,  and t r e a t e d  as above. 

F i e l d  Measurements 
The a i r  tempera ture ,  read i n  t h e  shade a t  t h e  time of  sampling, is  re- 

corded t o  t h e  n e a r e s t  whole degree Cels ius .  The water temperature  is measured 
i n  t h e  souroe water  and recorded t o  t h e  n e a r e s t  one-half degree Cels ius .  The 
pH o f  t h e  source  water  is measured wi th  a c a l i b r a t e d ,  p o r t a b l e  pH meter and 
recorded  t o  t h e  n e a r e s t  one-tenth o f  a pH u n i t .  The conduc t iv i t y  ( i n  pmho/cm) 
o f  t h e  source  water  is measured wi th  a c a l i b r a t e d ,  temperature-compensated 
(25'C), p o r t a b l e  meter. The s c i n t i l l o m e t e r  r ead ings  a r e  measured wi th  a port-  
a b l e  s c i n t i l l o m e t e r  on a f l a t ,  d ry  s p o t  w i t h i n  a few meters of  t h e  sample 
l o c a t i o n  a t  s p r i n g  o r  s t ream sites. Two r ead ings  a r e  recorded ,  t h e  first wi th  
a r a d i a t i o n  s h i e l d  i n  p l a c e  (b locking  o u t  ground r a d i a t i o n )  and t h e  second 



w i t h  t h e  s h i e l d  removed. The r e a d i n g s  ( i n  coun t s / s )  a r e  converted by computer, 
u s i n g  measured c a l i b r a t i o n  f a c t o r s ,  t o  t h e  e q u i v a l e n t  uranium (eU) va lue  i n  
t h e  d a t a  listings. S p e c i a l  measurements such as d i s so lved  oxygen are made 
wi th  a calibrated,'commercially a v a i l a b l e ,  p o r t a b l e  meter and probe. I n  l a k e s ,  
t h e  water tempera ture ,  pH, c o n d u c t i v i t y ,  and ( s p e c i a l )  d i s so lved  oxygen a r e  
u s u a l l y  a l l  measured wi th  a  s i n g l e ,  d i g i t a l - r e a d o u t  u n i t ,  u t i 1 i z i n g . a  para- 
meter s e l e c t o r  swi tch  and a  composite probe t h a t  is lowered from t h e  sampling 
h e l i c o p t e r  t o  j u s t  below t h e  wa te r ' s  su r f ace .  Care is taken  t o  see t h a t  t h e s e  
measurements a r e  made be fo re  t h e  bottom sediment is d i s tu rbed .  

F i e l d  Observa t ions  
These r e p r e s e n t  t h e  b e s t  judgment o f  t h e  f i e l d  sampler a t  a  l o c a t i o n  and 

i n c l u d e  d e s c r i p t i o n s  o f  t h e  l o c a l  bedrock, sediment ,  wate r ,  vegeta- 
t i o n ,  t e r r a i n ,  weather ,  p o s s i b l e  contaminants ,  and we l l  c o n f i g u r a t i o n ,  i f  
app l i cab l e .  Because t h e s e  o b s e r v a t i o n s  are s u b j e c t i v e  and made q u i c k l y  i n  t h e  
f i e l d ,  t hey  should be he ld  subo rd ina t e  t o  fo rmal ly  documented i n fo rma t ion  such 
a s  t h a t  provided by publ ished topographic  o r  geo log i c  maps, etc. 

Sample Loca t ion  V e r i f i c a t i o n  
Each c o n t r a c t o r  is suppl ied '  f i e l d  maps wi th  t h e  d e s i r e d  sample t ypes  and 

gene ra l  l o c a t i o n s  symbol ica l ly  premarked a t  t h e  LASL. I n  t h e ' l o w e r  s t a t e s ,  
t h e  f i e l d  maps a r e  g e n e r a l l y  1:24 000-scale  o r  1:62 500-scale  USGS topographic  
maps; i n  Alaska,  they  a r e  normally 1:250 000-scale NTMS quadrangle  maps, a l s o  
a v a i l a b l e  from t h e  USGS. A s  each l o c a t i o n  is sampled, a  unique sample ioca-  
t i o n  number, p r e p r i n t e d  on t r a n s p a r e n t  adhes ive  l a b e l s  ( a l s o  used f o r  l a b e l i n g  
t h e  samples)  t h a t  a r e  provided w i th  each i d e n t i c a l l y  numbered f i e l d  d a t a  form, 
is placed on t op  o f  t h e  p r e c i s e l y  marked p o i n t  r e p r e s e n t i n g  t h e  sample s i t e  on 
t h e  f i e l d  map. When a  d e s i r e d  sample a s '  s p e c i f i e d  cannot be ob t a ined ,  a n  
i d e n t i c a l  o r  a l t e r n a t e  sample t ype  ( a s  n e a r '  a s  p o s s i b l e  t o  t h e  o r i g i n a l  one) 
is p icked ,  and t h e  new sample t ype  and/or  l o c a t i o n  i s / a r e  marked on t h e  f i e l d  
map and p r o p e r l y  l a b e l e d  a s  above. The l a t i t u d e  and l o n g i t u d e  o f  each loca-  
t i o n  is then  computed by t h e  sampling c o n t r a c t o r  w i t h i n  48 h  o f  t a k i n g  each 
sample. Every l o c a t i o n  is l a t e r  checked (and c o r r e c t e d  i f  neces sa ry )  a t  t h e  
LASL by d i g i t i z i n g  t h e  sample l o c a t i o n s  on each map and comparing them . t o  
t hose  computed i n  t h e  f i e l d .  The l a t i t u d e s  and/or l o n g i t u d e s  a r e  c o r r e c t e d  i f  
t h e  field-computed l o c a t i o n s  a r e  d i sp l aced  by more than  300 m from t h e  loca-  
t i o n s  marked on t h e  f i e l d  maps. A f i n a l  v i s u a l  check of  sample l o c a t i o n s  is 
made by ove r l ay ing  computer-produced l o c a t i o n  p l o t s  on t h e  f i e l d  maps used. 
The computer program f o r  g e n e r a t i n g  t h e  Universa l  Transverse  Mercator  map 
p r o j e c t i o n  o v e r l a y s  is desc r ibed  by Cheadle (1977). 

11. ANALYTICAL PROCEDURES 

Uranium Determinat ion i n  Sediment Samples by DNC 
A l l  sediment samples a r e  analyzed f o r  t o t a l  uranium by DNC. A s p l i t  of 

each sample ( d r i e d  and s i eved  as d e s c r i b e d )  i s  t r a n s f e r r e d  t o  a  c l e a n  4-ml 
r a b b i t ,  weighed, and its weight ( l e s s  t h a t  o f  t h e  r a b b i t )  recorded a long  wi th  
t h e  a p p r o p r i a t e  l o c a t i o n  number. These r a b b i t s  a r e  then loaded i n t o  a  
50-sample t r a n s f e r  c l i p .  The r e a c t o r  pneumatic t r a n s f e r  system and background 
r a d i a t i o n  l e v e l s  a r e  checked, and s t a n d a r d s  a r e  run f o r  c a l i b r a t i o n .  The 
' t r a n s f e r  c l i p  is i n s t a l l e d  and t h e  samples a r e  cycled through t h e  system 
( t y p i c a l l y ,  a  20-s i r r a d i a t i o n ,  10-3 de l ay ,  and 30-s oount c y c l e  is used) .  



The uranium c o n c e n t r a t i o n  is au toma t i ca l l y  measured, converted t o  p a r t s  per  
m i l l i o n  (ppm), and en t e r ed  i n t o  t h e  d a t a  base. The lower l i m i t  o f  d e t e c t i o n  
o f  t h i s  method is 0.01 pprn uranium, f a r  below t h e  range o f  uranium 
c o n c e n t r a t i o n s  i n  n a t u r a l  sediment samples. Above t h e  1 pprn l e v e l ,  t h e  
uranium v a l u e s  i n  sediment measured by DNC a t  t h e  LASL have a  one-sigma e r r o r  
of less t h a n  4%. The s p e c i a l l y  designed delayed-neutron d e t e c t o r s ,  b u i l t  by 
t h e  LASL and used f o r  t h e s e  a n a l y s e s ,  a r e  desc r ibed  by B a l e s t r i n i  e t  a 1  (1976). 

Elemental  Determina t ions  i n  Sediment Samples by Energy Di spe r s ive  X-Ray 
Fluores eenee 

A computer-control led,  energy-d ispers ive  x-ray f l uo re scence  system is 
used t o  determine Ag,' B i ,  Cd, Cu, Nb, N i ,  Pb, Sn, and W i n  sediments.  The 
sys tem c o n s i s t s  o f  an au toma t i c  20-posi t ion sample changer,  a l i t h i u m - d r i f t e d  
s i l i c o n  d e t e c t o r ,  a pulsed  molybdenum t r ansmis s ion - t a rge t  x-ray t ube ,  a mul t i -  
channel  a n a l y z e r ,  and a minicomputer. The sediment samples a r e  prepared f o r  
a n a l y s i s  by g r i n d i n g  6 g o f  each minus 100-mesh sample t o  a minus 325-mesh 
powder. A computer program p o s i t i o n s  ,t;he 6=g aample3 i n  t ho  x.-ray beam, unm 
f o l d s  over lapping  peaks,  determines peak i n t e n s i t i e s  f o r  each element,  and 
c a l c u l a t e s  t h e  r a t i o  o f  t h e  i n t e n s i t y  of each peak t o  t h a t  of  t h e  molybdenum 
Ka Compton peak. Conceri t ra t lons uf each element are t hcn  oa lou la t ed  u s ing  
e q u a t i o n s  ob ta ined  by ana lyz ing  prepared s tandards .  Detec t ion  l i m i t s  are: 
5 pprn f o r  Ag, B i ,  Cd, and Pb; 10 pprn f o r  Cu and Sn; 15 pprn f o r  N i  and W; and 
20 pprn f o r  Nb. When an a n a l y s i s  r e s u l t s  i n  an e lementa l  concen t r a t i on  t h a t  is 
below t h e  d e t e c t i o n  l i m i t ,  a  minus s i g n  preceding  t h e  va lue  of  t h e  d e t e c t i o n  
l i m i t  f o r  t h a t  element is  i n s e r t e d  i n  t h e  d a t a  l i s t i n g s .  The r e l a t i v e  s t an -  
dard  d e v i a t i o n  is 10% o r  less a t  t h e  100-ppm l e v e l  and 20% o r  less a t  t h e  
20-ppm l e v e l .  D e t a i l s  of  t h e  method and equipment used are descr ibed  by 
Hansel and M a r t e l l  ( 1977). 

Bery l l ium and Li thium Determina t ions  i n  Sediment Samples by Arc-Source 
Emission Spectrography 

A 5-mg p o r t i o n  o f  t h e  -325-mesh sample t h a t  has  a l r e a d y  been analyzed by 
x-ray f luoreucence  is mixed with 10 mg of a bu f f e r  c o n s i s t i n g  of one p a r t  
g r a p h i t e  and one p a r t  Si02. The sample/buffer  mixture  is placed i n t o  a 
g r a p h i t e  e l e c t r o d e  t h a t  is used a s  t h e  anode of  a  dc arc having a s h o r t  cir- 
c u i t  c u r r e n t  o f  6A f o r  10 s ,  then  17A f o r  50 s. Pho tomul t i p l i e r  t ubes  i n  a  
d i r e c t - r e a d i n g  spec t rog raph  a r e  used t o  measure t h e  second o rde r  3 13.0-nm l i n e  
o f  Be, t h e  first o r d e r  670.7- and 610.3-nm l i n e s  of  L i ,  t h e  background s p e c t r a  
near  t h e s e  l i n e s ,  and t h e  327.6-nm l i n e  o f  V. The 670.7-nm L i  l i n e  is used 
f o r  L i  c o n c e n t r a t i o n s  up t o  10 pprn and t h e  610.3-nm l i n e  o f  L i  is used f o r  
c o n c e n t r a t i o n s  above 10 ppm. The V l i n e  is used t o  c o r r e c t  t h e  .Be va lue  when 
V is  p re sen t .  The s i g n a l s  from t h e  pho tomul t i p l i e r  t ubes  a r e  read  by a d i g i -  
t a l  vo l tme te r  and a r e  processed by a desk-top c a l c u l a t o r .  The r e s u l t s  are 
simu1taneousl.y p r i n t e d  on paper  and w r i t t e n  on c a s s e t t e  t a p e  f o r  l a t e r  t r ans -  
miss ion  t o  a  computer d a t a  f i l e .  The e lementa l  concen t r a t i ons  of Be and L i  
are determined from t h e  s p e c t r a ,  based on t h e  r e s u l t s  o f  p r ev ious ly  run  cali- 
b r a t i o n  s tandards .  The lower d e t e c t i o n  l i m i t  f o r  both elements  is 1 ppm. 
When an a n a l y s i s  r e s u l t s  i n  an e lementa l  concen t r a t i on  t h a t  is below t h e  
d e t e c t i o n  l i m i t ,  a minus s i g n  preceding t h e  va lue  o f  t h e  d e t e c t i o n  l i m i t  f o r  
t h a t  element is i n s e r t e d  i n  t h e  d a t a  l i s t i n g s .  P r e c i s i o n  a t  t h e  lower de tec-  
t i o n  l i m i t  is -50% f o r  bo th  elements  and improves t o  -25% a t  one o rde r  o f  
magnitude above t h e  lower l i m i t .  



Elemental Determinat ions i n  Sediment Samples by NAA 
Immediately upon completion o f  t h e  uranium a n a l y s i s  o f  sediment samples 

by DNC, t h e  same 4-ml sediment s p l i t s  a r e  en t e r ed  i n t o  t h e  NAA sequence. The 
concen t r a t i ons  o f  31 a d d i t i o n a l  e lements  a r e  determined by t h i s  procedure. 
The f u l l  DNC/NAA t iming sequence used a t  t h e  LASL f o r  each sediment sample is: 
20-s i r r a d i a t i o n ,  10-s de lay ,  30-9 DNC a n a l y s i s ,  20-min de l ay ,  500-3 y-ray 
count f o r  shor t - l ived  r ad ionuc l ides ,  96-s r e - i r r a d i a t i o n ,  14-day d e l a y ,  and 
f i n a l l y  a  1000-s y-ray count  f o r  long-l ived r ad ionuc l ides .  The y-ray count ing  
is done by lead-sh ie lded  Ge(Li) d e t e c t o r s ;  t h e  4096-channel y-ray d a t a  a r e  
recorded and subsequent ly  analyzed f o r  each i n d i v i d u a l  element by computer. 
The a n a l y t i c a l  d a t a  f o r  each sample a r e  au toma t i ca l l y  p r i n t e d  o u t  a long  wi th  
t h e  a s s o c i a t e d  s t a t i s t i c a l  e r r o r s .  The lower d e t e c t i o n  l i m i t s  f o r  t h e  v a r i o u s  
elements  a s  r e f l e c t e d  by t h e  l l l e s s  thanw va lues  (denoted by a  minus s i g n  i n  
f r o n t  of  a  concen t r a t i on )  i n  t h e  d a t a  l i s t i n g s  a r e  t h e  va lues  f o r  t h e  i n d i v i -  
d u a l  e lements  a t  which t h e  s t a t i s t i c a l  count ing  e r r o r  approaches 50%. Curren t  
w t y p i c a l n  lower d e t e c t i o n  l i m i t s  f o r  t h e  elements  determined by NAA a r e  re- 
por ted  i n  Nunes and Weaver ( 1978) ; however, t h e  a c t u a l  d e t e c t i o n  l i m i t  f o r  an  
element depends upon t h e  composition of  t h e  sample, and t h i s  l i m i t  may be  
h igher  o r  lower than the  t y p i c a l  value.  A t  concen t r a t i on  va lues  one o rde r  o f  
magnitude above t h e  lower d e t e c t i o n  l i m i t s ,  t h e  r e l a t i v e  e r r o r s  a r e  g e n e r a l l y  
less than 10%. 
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APPENDIX 11-B 

EXPLANATION OF CODES USED I N  APPENDIX I 

DOE SAMPLE NUMBER 

STATE: A two-digit  Fede ra l  Information Process ing  S tandards  (FIPS) code t h a t  
de s igna t e s  t h e  s t a t e  from which each sample came. For t h e  s t a t e s  being sampled 
by t h e  LASL, t h e  code numbers a r e :  

Alaska = 02 
Arizona = 04 
Colorado = 08 
Idaho = 16 
Kansas = 20 

Montana = 30 South Dakota = 46 
Nebraska = 31 Texas = 48 
New Mexico = 35 Utah = 49 
North Dakota = 38 Wyoming = 56 
Oklahoma = 40 

LATITUDE AND LONGITUDE:. Sample l o c a t i o n ,  i n  degrees  and decimal degrees  t o  
f o u r  places .  Although g e n e r a l l y  much b e t t e r ,  l o c a t i o n a l  accuracy cannot be 
guaranteed c l o s e r  than  about  300 m (1000 f t ) .  

DOE LAB: A Department o f  Energy (DOE) one-d ig i t  i d e n t i f i e r  de s igna t ing  t h e  
DOE l a b o r a t o r y  r e spons ib l e  f o r  t ak ing  t h e  samples and d a t a  shown i n  t h e  list- 
ings, a s  w e l l  a s  p rovid ing  t h e  ana lyses  o f -  t h e  uranium and o t h e r  e lementa l  
concen t r a t i ons ,  i f  any. The LASL is des igna ted  by t h e  numeral 2. 

SAMPLE TYPE: A two-digit  i d e n t i f i e r  which s p e c i f i c a l l y  d e s i g n a t e s  t h e  p e r t i -  
nent p r o p e r t i e s  de f in ing  t h e  sample t ype  t o  which t h e  l i s t e d  d a t a  r e l a t e .  For 
explana t ion  o f  t h e  code used ,  r e f e r  t o  t h e  a t t ached  "Key t o  Sample Types,I1 i n  
s e c t i o n  C of  t h i s  appendix. 

REPLICATE: A t h r e e - d i g i t  s e q u e n t i a l  number ass igned  t o  i n d i c a t e  a m u l t i p l e  
sample o f  a s i n g l e  sample t ype  from a s i n g l e  l oca t ion .  The l a r g e s t  number i n  
use i n d i c a t e s  t h e  most r e c e n t  sample taken  and t h e r e  w i l l  always be a l l  small-  
er sequent iaz  numbers r ep re sen t ing  e a r l i e r  samples back t o  0 ,  which is t h e  
i n i t i a l  sample from any g iven  loca t ion .  Except i n  t h e  c a s e  o f  s p e c i a l  s t u d i e s ,  
t h e r e  w i l l  be no r e p l i c a t e  samples and t h i s  e n t r y  w i l l  t h e r e f o r e  be a s i n g l e  
zero. 

LASL SAMPLE LOCATION NUMBER AND FIELD DATA 

LASL SAMPLE LOCATION NUMBER: A unique s ix-p lace  alphanumeric des igna to r  perma- 
nen t ly  ass igned  by t h e  LASL t o  every l o c a t i o n  sampled. For i n t e r n a l  use ,  t h e s e  
numbers a r e  ass igned  i n  blocks t o  t h e  va r ious  a r e a s  i n d i v i d u a l l y  t r e a t e d  and 
r epo r t ed  upon, and t h e r e f o r e  s e r v e  t o  g e n e r a l l y  l o c a t e  t h e  samples w i t h i n  v a r i -  
ous a r e a s  f o r  which t h e  LASL is r e spons ib l e  a s  fol lows.  

Locat ion Numbers 

NO0 001 through N99 999 
COO 001 through C99 999 
WOO 001 through W99 999 
MOO 001 Lhrwugh M99 999 
A00 001 and above 
LOO 001 and above 

000 001 and above 

S t a t e  

= P r i n c i p a l l y  New Mexico 
= P r i n c i p a l l y  Colorado 
= P r i n c i p a l l y  Wyoming 
= P r i n c i p a l l y  Montana 
= Alaska only 
= Areas beyond t h e  western boundary o f  LASL1s 

reg ion  as e s t a b l i s h e d  by DOE i n  i977. 
= Areas beyond t h e  e a s t e r n  boundary o f  EASL1s 

reg ion  a s  e s t a b l i s h e d  by DOE i n  1977. 



TIME SAMPLED: The DATE t h e  sample was taken ,  i n  terms o f  t h e  number o f  t h e  
MONTH, fol lowed by t h e  DAY and f i n a l l y  t h e  YEAR, s epa ra t ed  by s l a s h e s ,  and 
t h e n  t h e  TIME it was taken  on t h a t  d a t e  t o  t h e  n e a r e s t  whole HOUR on a 24-hour 
c lock .  

A I R  TEMPERATURE: The tempera ture  measured i n  t h e  shade a t  t h e  time of  Sam- 
p l i n g ,  t o  t h e  n e a r e s t  whole degree C e l s i u s  ( OC). 

WATER TEMPERATURE: The tempera ture  measured i n  t h e  sample water ( i n  s i t u  
whenever p o s s i b l e )  a t  t h e  t ime  o f  sampling, t o  t h e  n e a r e s t  one-half of  one 
deg rcc  Cc lo ius  (8.1 OC). 

COMMENTS: A "CW i n  t h i s  column i n d i c a t e s  t h a t  some secondary comment no t  i n -  
c luded  i n  t h e  l i s t i n g  was recorded a t  t h e  sample l oca t ion .  Th i s  in format ion  
w i l l  be used by t h e  LASL i n  e v a l u a t i n g  t h e  d a t a ,  and i f  a p p r o p r i a t e ,  i t  w i l l  be 
mentioned i n  t h e  f i n a l  r e p o r t .  

SPECIAL MEASUREMENTS: An I t S W  i n  t h i s  column i n d i c a t e s  t h a t  one o r  more f i e l d  
measurements i n  a d d i t i o n  t o  t hose  l i s t e d  were made a t  t h e  sample l oca t ion .  A 
d e s c r i p t i o n  o f  any s p e c i a l  parameters  measured and t h e  measured value a t  each 
sample l o c a t i o n  w i l l  be inc luded  i n  t h e  f i n a l  HSSR survey  r e p o r t  on t h e  area.  

pH: The pH, t o  t h e  n e a r e s t  one-tenth (0.1) of a pH unll., lueasurad i n  t h e  
water a t  t h e  sample l o c a t i o n  a t  t h e  t ime o f  sampling. 

CONDUCTIVITY: The c o n d u c t i v i t y ,  i n  pho/cm,  measured i n  t h e  water a t  t h e  
sample l o c a t i o n  a t  t h e  time o f  sampling. 

SCINTILLOMETER: The e q u i v a l e n t  uranium (eU), i n  ppm, as measured on a f l a t  
ground s u r f a c e  w i t h i n  10 m o f  t h e  sample l o c a t i o n  us ing  a s c i n t i l l o m e t e r  f i t t e d  
w i t h  a d i f f e r e n t i a l  gamma sampler (DGS). The effect o f  t h e  DGS is t o  i n t roduce  
a f i x e d  geometry i n t o  t h e  measurement and remove t h e  background. 

ROCK TYPE: The s i n g l e  d i g i t  i n  t h i s  column provides  a g e n e r a l  d e s c r i p t i o n  of  
t h e  dominant l i t h o l o g i c  regime a t  o r  near  t h e  sample l o c a t i o n ,  a s  g iven  below. 

. 
1 = Sedimentary 
2 = Met.amnPphic 

3 = Igneous 
4 = Unknown 

ROCK COLOR: The s i n g l e  d i g i t  i n  t h i s  column provides  an i n d i c a t i o n  o f  t h e  ob- 
se rved  dominant c o l o r  o f  l o c a l  bedrock exposures  a t  o r  near  t h e  sample loca-  
t i o n ,  as g iven  below. 

1 = White/Buff 4 = Pink/Red 7 = Gray 
2 = Ycllow 5 = Green 8 = Black 
3 = Orange 6 = Brown 9 = 0theli 

SEDIMENT TYPE: The s i n g l e  d i g i t  i n  t h i s  column provides  a s u b j e c t i v e  evalua- 
t i o n  of t h e  dominant sediment  type  a t  t h e  sample l o c a t i o n ,  as g iven  below. 

1 = R0111dero 
2 = Cobbles 
3 = Gravel  

4 = Sand 
5 = Mud 
6 = Muck 

7 = Other 

SEDIMENT COLOR: The s i n g l e  d i g i t  i n  t h i s  column i n d i c a t e s  t h e  observed domi- 
nant  c o l o r  of  t h e  bottom sediment ( s t ream channel ,  l a k e  bed, e t c . )  a t  t h e  
sample l o c a t i o n  a t  t h e  time o f  sampling, as g iven  below. 

1 = White/Buff 
2 = Yellow 
3 = Orange 

4 = Pink/Red 
5 = Green 
6 = Brown 

7 = Gray 
8 = Black 
9 = Other  



WATER FLOW: The s i n g l e  d i g i t  i n  t h i s  column provides  a s u b j e c t i v e  e v a l u a t i o n  
o f  t h e  water  movement a t  t h e  sample l o c a t i o n  a t  t h e  t ime of  sampling, as g iven  
below. 

1 = Stagnant  
2 = Slow 

3  = Moderate 
4 = F a s t  

5  = Torren t  

WATER LEVEL: The single d i g i t  i n  t h i s  column provides  a s u b j e c t i v e  e s t ima te  o f  
water q u a n t i t y  a t  t h e  t ime of  sampling, r e l a t i v e  t o  its usua l  cond i t i on  a t  t h e  
sample l o c a t i o n ,  as g iven  below. 

1 = Dry 
2 = Low 

3  = Normal 
4 = High 

5  = Flood 

WATER COLOR: The s i n g l e  d i g i t  i n  t h i s  column provides  a  s u b j e c t i v e  e v a l u a t i o n  
o f  suspended load  i n  t h e  sample water ,  as g iven  below. 

1 = Clear  
2 = Murky 

3  = Cloudy 
4 = Muddy 

5  = Algal  
6  = Other 

STREAM CHANNEL: The s i n g l e  d i g i t  he re  g i v e s  a  s u b j e c t i v e  eva lua t ion  o f  s t ream 
channel c h a r a c t e r  a t  t h e  sample l o c a t i o n  a t  t h e  time o f  sampling, a s  g iven  
below. 

1 = Depos i t ing  2 = Eroding 3  Unknown 

VEGETATION TYPE: The s i n g l e  d i g i t  i n  t h i s  column provides  a ' s u b j e c t i v e .  evalua-  
t i o n  o f  t h e  dominant p l a n t  type  i n  t h e  v i c i n i t y  o f  t h e  sample l o c a t i o n ,  a s  
g iven  below. 

1 = Conifers  
2 = Deciduous 
3  = 'Brush 

4 = Grass  
5  = Moss 
6  = Marsh 

7 = Other 

VEGETATION DENSITY: The s i n g l e  d i g i t  i n  t h i s  column provides  a  s u b j e c t i v e  es-  
timate o f  t h e  amount o f  p l a n t  cover  i n  t h e  v i c i n i t y  o f  t h e  sample l o c a t i o n ,  as 
g iven  below. 

1 = Barren 
2 = Sparse  

3  = Moderate 
4 = Dense 

5  = Very Dense 

RELIEF: The s i n g l e  d i g i t  i n  t h i s  column provides  a  s u b j e c t i v e  eva lua t ion  o f  
t h e  topography wi th in  a  few hundred meters o f  t h e  sample l o c a t i o n ,  a s  g iven  
below. 

1 = F l a t  3 = ~ e n t l e  '(15-60 m )  5  = High (>300 m )  
2 = Low (<15 m) 4 = Moderate (60-300 m) 6  = Other 

WEATHER: The s i n g l e  d i g i t  i n  t h i s  column g i v e s  t h e  observed c l i m a t i c  cond i t i on  
a t  t h e  sample l o c a t i o n  a t  t h e  t ime o f  sampling, a s  g iven  below. 

1 = Clear  3  = Overcast  
2 = P a r t l y  cloudy 4 = Rainy 

OWNERSHIP: Not used. 

5  = Snowy 
6  = Other  

CONTAMINANTS: The single d i g i t  he re  i n d i c a t e s  known o r  suspected l o c a l  f a c t o r s  
l i k e l y  t o  i n f l u e n c e  a n a l y t i c a l  r e s u l t s ,  a s  g iven  below. 

1 ; Nnne 4 - I n d u s t r y  7 - Ui%ba~~  
2 = Mining 5 = Sewage 8 = Reorea t ion  
3  = Agr icu l tu re  6 = Power g e n e r a t i o n  9 = Other 



WELL TYPE: If a  w e l l  wa t e r  sample, t h e  s i n g l e  d i g i t  i n  t h i s  column provides  a  
g e n e r a l  d e s c r i p t i o n  o f  t h e  t y p e  of w e l l  from which t h e  sample was taken,  a s  
g i v e n  below. 

1 = Windmill-stock 4 = Suc t ion  pump 7 = Hand b a i l  
2 = Windmill-domestic 5 = Jet pump 8 = Unknown 
3 = Submersible  pump 6 = Large t u r b i n e  9 = Other 

WELL DIAMETER: When shown, t h e  one o r  two d i g i t s  i n  t h i s  column g i v e  t h e  mea- 
su red  o r  e s t ima ted  i n s i d e  d iameter ,  i n  i nches ,  o f  t h e  well c a s i n g  from which 
t h e  watcr  osmple same. 

WELL DEPTH: When shown, t h e  one,  two, o r  t h r e e  d i g i t s  i n  t h i s  column g i v e  t h e  
t o t a l  d r i l l e d  depth from t h e  s u r f a c e ,  i n ,  f e e t ,  o f  t h e  w e l l  from which t h e  sam- 
p l e  came. Three 9 s  i n  t h i s  column i n d i c a t e s  a  well depth  g r e a t e r  t han  1000 f t .  

WATER DEPTH: When shown, t h e  one, two, o r  t h m e  d i g i t s  i n  t h i s  column g i v e  t h e  
known dep th ,  i n  f e e t ,  from t h e  s u r f a c e  t o  t h e  s t and ing  water i n  t h e  well. A -1 
i n  t h i s  column i n d i c a t e s  a f lowing a r t e s i a n  well .  

URANIUM CONCENTRATION: The va lue  g iven  i n  t h i s  column is t h e  a n a i y t i c a l l y  de- 
r i v e d  va lue  o f  t h e  t o t a l  uranium concen t r a t i on  found i n  t h e  water sample ( i n  
ppb) o r  i n  t h e  sediment  sample ( i n  ppm). Those uranium curicer~Lr.alions i n  water 
t h a t  are shown wi th  an  a s t e r i s k  were measured us ing  t h e  DNC method, whi le  t hose  
w i thou t  an  a s t e r i s k  were determined f l uo rome t r i ca l l y .  The uranium a n a l y s e s  i n  
water  samples a s  determined by both o f  t h e s e  methods a t  t h e  LASL a r e  d i r e c t l y  
comparable., a s  noted i n  s e c t i o n  A o f  t h i s  appendix. 

REMAINING ENTRIES: The d a t a  p re sen t ed  i n  t h e  remaining e n t r i e s  of  t h e  list- 
i n g s  u t i l i z e  no codes as such and a r e  descr ibed  i n  t h e  r e s p e c t i v e  column head- 
ings. However, t h e r e  a r e  f o u r  convent ions used throughout  t h e  listings o f  
e l emen ta l  c o n c e n t r a t i o n s :  a )  a l l  concen t r a t i ons  i n  wa te r s  are r epo r t ed  i n  ppb; 
b) a l l  c o n c e n t r a t i o n s  i n  sediments  a r e  r epo r t ed  i n  ppm; c )  concen t r a t i ons  
"less than" t h e  lower d e t e c t i o n  l i m i t  a r e  denoted by a  minus s i g n  be fo re  t h i s  
l i m i t  f o r  t h e  s p e c i f i c  sample ( excep t  f o r  f l u o r o m e t r i c a l l y  determined uranium 
i n  waters, t h e  convent ion f o r  which is descr ibed  i n  s e c t i o n  A o f  t h i s  
appendix)  ; and d) a blank space i n  Lhe d a t a  l i s t i n g s  f o r  any e lementa l  
c o n c e n t r a t i o n  s i g n i f i e s  t h a t  no a n a l y t i c a l  r e s u l t  was obta ined  f o r  t h a t  
element.  



Appendix II-C 

Key to Sample Types L i s t e d  i n  Appendix I 



APPENDIX 1 1 - C  

KEY TO SAMPLE TYPES LISTED I N  APPENDIX I 

T h i s  numerical  key p rov ides  t h e  necessary  t i e  between t h e  s p e c i f i c  t ype  
o r  form o f  each sample taken  and each i n d i v i d u a l  s u i t e  o f  f i e l d  and 
l a b o r a t o r y  d a t a  t o  which t h e  sample relates. It d e f i n e s  t h e  v a r i o u s  sample 
t y p e s  c o l l e c t e d  by t h e  LASL i n  t h e  DOE HSSR f o r  uranium. 

The two-d ig i t  key number ass igned  t o  each sample type des1griaI.e~ three 
d i s t i n c t  p r o p e r t i e s  o f  t h e  samples taken. These p r o p e r t i e s  are: ( a )  The gen- 
eral  sample source  ( s p r i n g ,  s t ream,  d r y  s t ream,  e t c . )  ; ( b )  The sample medium 
(water  o r  sed iment ) ;  and ( c )  The t rea tment  g iven  t h e  sample i n  t h e  f i e l d  o r  
l a b o r a t o r y  p r i o r  t o  i ts  a n a l y s i s  by t h e  LASL. 

The key nurnb-gr~ a r e  i n s e ~ l t e d  i ~ i  t h e  samplc type aolumn_~ of the 
s p e c i a l l y  format ted  DOE sample numbering system t o  p08itively lJe11Lr'fy the 
sample t y p e  f o r  a l l  LASL sample d a t a  submit ted.  

KEY NO. SOURCE / MEDIUM / TREATMENT 

11 - Wet s p r i n g  sediment sample d r i e d  a t  ( lOO°C and s ieved  t o  -100 mesh 
through s t a i n l e s s  s t ee l  s i eves .  

12 - Wet s t ream sediment sample d r i e d  a t  ( l O O ° C  and s ieved  t o  -100 mesh 
through s t a i n l e s s  s teel  s ieves .  

13 - Wet n a t u r a l  pond sediment sample d r i e d  a t  ( l O O O c  and s i eved  t o  -100 
mesh through s t a i n l e s s  s t e e l  s ieves .  - 

14 - Wet a r t i f i c i a l  pond sediment sample d r i e d  a t  ( l O O ° C  and s i eved  t o  -100 
mesh through s t a i n l e s s  . s t e e l  s ieves .  - 

15 - Dry s t ream sediment sample d r i e d  a t  ( l O O O c  ( i f  necessary)  and s ieved  t o  
-100 mesh through s t a i n l e s s  s teel  s ieves .  

I 

96 - Dry n a t u r a l  pond sediment sample d r i e d  a t  5 1 0 0 " ~  ( i f .  necessary)  & 
s i eved  t o  -100 mesh through s t a i n l e s s  steel s ieves .  

97 - Dry a r t i f i c i a l  pond sediment sample d r i e d  a t  2 1 0 0 ' ~  ( i f  necesoary) 
s i eved  t o  -100 mesh through s t a i n l e s s  s t e e l  s ieves .  

99 - Dry spl'ing sediment sample dried  ~ t .  tlOO°C ( i f  necessary) and..aieved t o  
-100 mesh through s t a i n l e s s  steel sieves. 
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