
Preliminary Evaluation of Available Data from LA-2 

S. Reneau, 3/4/97 

The following partial, preliminary summary is intended to gather my thoughts and to help generate 
discussion, particularly as concerns remaining significant uncertainties that should be targeted in 
next (final?) round of sampling in LA-2. All thoughts welcome. 

Sample sites and geomorphic units in LA-2 presented on FIMAD plot 105389 (contact Marcia 
Jones, 5-2807, for copy). I have Excel spreadsheets with particle size data for samples, Am-241, 
Cs-137, Pu-239,240, Sr-90 values, preliminary calculations of contaminant inventories, and notes 
on each sample. Contact me for copies of the spreadsheets. 

General Notes on Particle Size variations (Texture) of Sampled Deposits 

Texturally, the sampled sediments in LA-2 range from sand (<10% silt+clay) to silt loam (mixtures 
of sand, silt, and clay, with up to 73% silt and clay in the LA-2 samples). Intermediate textures 
(loamy sand, sandy loam, and loam) are also present. Sampled active channel deposits in LA-2 are 
classified as sand, representing the bedload of Los Alamos Canyon in floods, and are dominated 
by medium to very coarse sand size particles (0.25-2 mm). Overbank sediments deposited on the 
c2, c2b, c3, and f1 surfaces vary greatly in particle size, with median grain size ranging from silt to 
medium sand, reflecting significant variations in the energy of the associated floodwaters; the most 
common textures of these deposits are sandy learns and loamy sands, although they also include 
sands, silt learns, and learns. 

Preliminary Interpretation of Am-241. Cs-137. Pu-239±240. and Sr-90 in LA-2 

Concentrations of radionuclides in LA-2 vary as a function of particle size, age (geomorphic unit 
and stratigraphic layer), and sediment source (Upper Los Alamos Canyon vs. DP Canyon). 
Recognized contaminants in LA-2 are dominated by releases into DP Canyon, although 
contributions from upstream in Los Alamos Canyon are also present. 

° Channel deposits (sands) generally have lower concentrations of radionuclides than temporally­
related finer-grained overbank deposits. 

o Relative amounts of different radionuclides vary between geomorphic units of different age and 
between stratigraphic layers within a given unit. Peak concentrations of Cs-137 and Sr-90 are 
associated with the relatively old c3 unit, both buried floodplain deposits and overlying channel 
deposits. Buried floodplain deposits in the next younger c2b unit indicate a decrease in Cs-137 
and Sr-90 and an increase in Am-241. Buried floodplain deposits in the younger c2 unit contain 
maximum Arn-241 concentrations and slightly lower Cs-137 values. The uppermost (youngest) 
stratigraphic unit in both c2 and c2b have lower concentrations of Am and Cs (and Sr?) (although it 
is a relatively coarse sandy layer, which could be the main cause of lower concentrations in this 
layer). 

0 Distributions of Pu-239+240 are incompletely known because it was not obtained in the limited 
suite samples (because of its relatively low concentrations in the full suite samples, at most -114 
mesa top SALs). The highest concentration obtained is in a c3 layer with the highest Cs and Sr, 
suggesting that they may be collocated. However, layers with high Am have not been analyzed for 
Pu, and a collocation of Am and Pu is possible. 
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0 Both Sr-90 and Pu-239+240 are recognized in Los Alamos Canyon above the confluence with 
DP Canyon. Sr-90 in c2 upstream of DP Canyon can be similar to values downstream, indicating 
significant mixing of Sr from these two sources. Pu upstream of DP Canyon can also be similar to 
values downstream, both in c 1 and c2 units, suggesting significant mixing from 2 sources, 
although data are limited at present. 

0 The largest inventory of all the above radionuclides are contained within fme-grained overbank 
layers within the c2 unit of Los Alamos Canyon, downstream of DP Canyon. About 20-30% of 
the Cs-137 and Sr-90 in LA-2 are contained within the c3 unit. 

Possjble Issues to Address in Next Round of Ljmjted-Suite Samplim: jn LA-2 

1) Collocation of Pu-239,240 and Am-241 in c2b layer with highest Am-241? 

2) Pu-239,240 concentrations in c2 upstream of DP Canyon? 

3) Additional evaluation of variability in c2, where the largest inventory is located? 

4) Additional evaluation of floodplains, including sites possibly affected by floods prior to release 
of Cs-137 from DP Canyon. 

5) Resampling of subset of prior sample sites where range of Cs, Sr, and Am obtained, to further 
test collocation of contaminants. Analyze for everything that was recognized above background? 

6) Analyze particle size separates of select samples for select radionuclides (Cs, Sr, Am,± Pu?), 
to evaluate concentrations in respirable fractions (clay-size particles, <2 microns)? Perhaps also 
analyze concentrations in silt+clay fraction and one or more sand size fractions in one or more 
samples? 

I I 

7) Other outstanding issues??? 
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Los Alamos Canyon, Reacll LA-2 I I 
r l 

Field Site Ill Sample ID No I R"i,~est I Geomorphic Unit 
Sample 
Depth 

(in) 

Sample 
Depth 
(em) l

Pu-
Am-2411 Cs-1371 Sr-90 23·9· +240 
(pCi/g) (pCi/g) (pCi/g) Jl>Cif&l Clay Lab 

1 
MMan : : Coarse-~ F I I I 

Texture p~~~le \Gravel: ~~ s:~ 
_I _L 

Silt 

LA2-9 i 04LA-96-0141: 2104 • c1 (up LACyn) 0--3 0-8 I I 0.0341 <0.121 0.661 0.2111 I s I cs i u: 99.271 0.491 01 0.231 

LA2-61 ii»LA-96-0147 i 2104 . c1 (downLACyn): 0--4 • 0-10 I I 0.2781 2.121 1.041 0.221-r s T cs - oi 94.3) 4.731 0.971 oj 

LA2-4 i 04LA-96-0140 i 2104 c2b(DPCyn) : 0--3 0-8 3.35 87.82 9.87 4.15 gls fs 22.9 35.49 42.23 19.28 3 

I I I L__l 
LA2-12 i 04LA-96-0215; 2833 c2 (up LA Cyn) 0-5 0-13 BDL 0.33 2.4 NM sl vfs ; 2.{ 14.3 43.9 35.8 6 
LA2-12 : 04LA-96-0216 : 2833 c2 (up LA Cvn) 8--11 20-28 BDL 0.38 3.3 NM sl fs : 4.6 39 29.8 25.8 5.5 
LA2-12 i 04LA-96-0217 i 2833 c2 (up LA Cyn) H~-20 41-51 BDL 0.32 3.7 NM gls cs : 38.6! 73.7 9.2 12 5.2 
LA2-12 : 04LA-96-0218: 2833 c2 (up LA Cyn) ) 24--28 ) 61-71 ) ) BDL) 0.281 3.1INM I ) gls I ms 63.9' 65.31 14.71 131 7 

LA2-S7 

LA2-48 
LA2-48 
LA2-48 
LA2-48 

LA2-S17 

LA2-62 
LA2-62 
LA2-62 
LA2-62 

I __ l_ L ____ _l~l_L_L__ _ _L_ L_l _j l l I I 
I I I I I I I I I I I I I I I 
f04i.A-96-0143 i 2104 i c2 (down LA Cyn) i 0--6 
: 04LA-96-0225 ; 2833 c2 (down LA Cyn) : 7--10 
i 04LA:9fi-o226 i 2833 : c2 (down LA Cyn): 14--17 
: 04LA-96-0227 : 2833 ' c2 (down LA Cyn) i 19-22 

l I I 
: 04LA-96-0146 : 2104 : c2 (down LA Cyn) : 0--3 
.i 04LA-96-0205 i 2833 : c2 (down LA Cyn) : 8--12 
: 04LA-96-0206: 2833 : c2 (down LA Cyn) : 16--19 
: 04LA-96-0207 : 2833 : c2 (down LA Cyn) i 21-25 

j_ 

0-15 
18-25 
36-43 
48-56 

0-8 
20-30 
41-48 
53-64 

1.13 5.77 
8.3 13 
17 21 

2.5 9.2 

0.951 4.76 
28 25 
211 20 

2.31 5.7 

2.211 0.632 
5.8/NM s1 
6.9/NM sil 
4.1/NM s1 

~11 ...... 0.54 
NMlNM 

Is 

3.3/NM sl 
4INM gs 

ms 
fs 

cmsi 
vfs 

ms 
vfs 
vfs 
cs 

_[ 

s.si 56.121 34.95 7.73 
5.1: 23.21 42.8 27.4 
6.2i 101 33.2 5l.J 
6.2: 22.21 40.6 29.6 

_L 
11.2: 62.721 27.151 8.83 
5.2i 21.71 28.31 43 
1.8' 18.71 38.31 36.8 
5T 77.61 10.31 7.5 

1.2 
6.6 
5.7 
7.6 

1.3 
7 

6.2 
4.5 

ILAZ-sn -r -r 1 1 : -, 
rLA2-54A 04LA-96-0144: 2104 : c2b (down LA Cyn); 0--6 : 0-15 1.15 5.52 1.86 0.653 s ms 14.4: 56.88 34.52 7.5 1.1 
LA2-54 04LA-96-0211 : 2833 i c2b (down LA Cyn): 8--12 I 20-30 7 13 NM NM Is fs : 7.2: 33.7 41.2 19.5 5.5 
LA2-54 04LA-96-0212: 2833 i c2b (down LA Cvn): 15--19 I 38-48 9.4 38 NM NM sl fs : 4.5: 32.7 28.2 30.2 8.9 
LA2-54B 04LA-96-0145 : 2104 i c2b (down LA <::yn}! 25--29 ! 64-74 1.3 34.53 1.27 NM Is fs 3.6! 39.68 39.74 16.77 3.8 

I I I II I I II I _L____l 
ILA2-S4 I I I I ! 
LA2-30 04LA-96-0148: 2104 c3 ("garden plot") ! 0--6 0-15 0.348 27.85 3.93 0.95 s cs 4.8: 94.97 4.11 0.92 0 
LA2-30-31 04LA-96-0220 i 2833 c3 ("garden plot") : 6--9 15-23 BDL 25 13 NM s cs 11.{ 83.3 8.6 3.2 5.2 

ILA2-30-31 04LA-96-0221 : 2833 c3 ("garden plot") : 13-18 • 33-46 BDL 39 9.3 NM s cs 15.2: 89.5 5.4 1.8 4 
LA2-31 04LA-96-0149: 2104 c3 ("garden plot") : 26--32 : 66-81 1.59 192.31 39.56 5.41 sl ms 8.9; 51.32 13.47 27.41 7.8 
LA2-30-31 04LA-96-0222: 2833 c3 ("garden plot") ! 29--32 ! 74-81 BDL 230 36 NM _gsil cmsi 30.3: 11.7 15.4 56.9 16 
LA2-30-31 04LA-96-0223: 2833 : c3 ("garden plot") i 35-39 : 89-99 cs ~,_: ---:8:-'8:'::.4:+---:--'-'=t---'='=i-~ 

ILA2-30-31 04LA-96-0224! 2833 · c3 ("garden plot") ~ 114-122 ms · 18: 76.7 
LA2-30-31 04LA-96-0229: 2833 c3 ("garden plot") i 50--58 : 127-147 cs 48.4' 79.6 

I I - r-1-
LA2-10 i 04LA-96-0142 i 2104 fl (up LA Cyn) 0--3 0-8 0.043 1.6 0.77 1.31 Is fs 9: 32.451 41.481 23.271 2.8 

NoiH : ~---r--r--t---1--~--~-+--t----
BDL = below detection limit. NM =riot measured. 

d 
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Summary of LA-2 Depth Sections 

Maximum 
Gross Gross Depth of 

Gamma Gamma Maximum 
Fixed Radiation Radiation Gamma Cs-137 Cs-137 
Point Geomor_I!_hic Surface At Depth Radiation Sampled Surface Maximum 

Section Site Unit (cpm) (cpm) (em) Sections (pCilg) (pCi/g) 

LA2-Sl 17 c3 27982 23118 20 
LA2-S2 19 c2 11347 11794 40 
LA2-S3 26 c2 10389 10325 20 
LA2-S4 30 c3 17871 46701 70 * 27.85 230 
LA2-S5 47 c3 23976 38599 70 
LA2-S6 43 c2b 14528 21068 40 
LA2-S7 48 c2 9283 11956 40 * 5.77 21 
LA2-S8 49 c2 9374 12352 60 
LA2-S9 51 c2 9597 10330 40 
LA2-S10 52 c2 9919 11821 40 
LA2-S11 54 c2b 10394 20259 70 * 5.52 38 
LA2-S12 55 c2 9242 12507 40 
LA2-S13 56 c2 9839 12897 50 
LA2-S14 58 c2 10852 11970 30 
LA2-S15 59 c2 10340 10678 30 
LA2-S16 60 c2 10400 11547 30 
LA2-S17 62 c2 9932 12718 30 * 4.76 25 
LA2-Sl8 37 c2 10472 10959 20 

Notes 
All de_p_th sections measured downstream of DP Canyon. 
Gross gamma radiation measured at surface and every 10 em with 2" detector. 
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Preliminal)' Am-241, Cs-137, Pu-239/240, Sr-90 Inventol)', Reach LA-2 

~~=-- ---- [~--- -c-:-- ~---------~-~----_ --~------~T-__ -.- ____ · 
Unit 

~~ +~; ti~~~ -j __ llpp_er 

fl I U_p_J_j. Cyn __ L__IJ_pp_er 

~i 1t:~~6~ 
c2b I Lower DP 

cl 

c2 

c2b 

fl 
fib 

Estimated Estimatedlf. -------- ----- ---- - ----- --

Aver_<~ge Thickness Estimated 

-· Thi~kne~ ~B~~~e -~ _ ~~u;~t~~~th 

0.5 

0.65 

0.5 

0.2 

0.5 

0.65 
0.5 

0.65 
0.5 

0.5 

0.15 
0.5 

0.5 

0.15 
0.5 

0.5 

0.2 

0.2-0.8 

0.2-0.8 
0.05-0.25 

0.1-0.9 

0.2-0.8 

174 

313 

241 

477 

107 
210 

162 

71 

54 

659 

70 

70 

479 ~ 700 

i~~tl -~~~ 

Q~'rJ;Jt~· 
----'~=-~r~~ 

25 r 32 

~:~: I. W::f ~: 
0.8-1.5 m 190 1 __ 0.7 j 0.5-0.9 133 20 
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Est. Est. Est. 1 

U1Jit_Y()L QI'a_vt:ll P_o_rtion g_a~g~ \ Densityjn()_l(:S_on 

(nl3/m) __ (%)- ~n=Sr_a~~! ~_l)n:gr~vel) (g/c_~3) c~o~C(:Jllration_s _ 

0.89 

1.00 

0.78 

0.78 

5.69 

1.90 

50 0.5 0.2-0.8 J 1.2~ jLA2-9 sample 

0.95 0.9-1.0 j' - 1.25 
0.5 0.2-0.8 1.25 

LA2-12 section 

I
. L.t\2--12 section 

_ LA2-IO sample 
I 

o.95 o.9-I.o L 1.25 

0.5 0.2-0.8 1.25 I DPS-4 data, 1986-1995 av. 
0.95 0.9-1.0 1.25 assumed same as c2, LA Cyn -I - -- - -
0.5 0.2-0.8 I a~s~med same as c2, LA Cy n 

0.95 0.9-1.0 LA2-4 

0.5 0.2-0.8 1.25 a~~med same asc~, LA Cyn 

i 

0.5 0.2-0.8 _ 1.25 -1l.~2:61 sa~pi~ 
0.95 0.9-1.0 1.25 'av. LA2-48, 54a, 62 sf c. 
0.95 0.9-1.0 12s f av, L..\2=4~ 62 depth_ 
0.5 0.2-0.8 , LA.2-62basai gravelly sand 

0.95 0.9-1.0 [ av LA2-48, 54a, 62sfc. I 

0.95 0.9-1.0 1.25 LA2-54 depth i 
0.5 0.2-0.8 1.25 j assu111ed saiTI_e as c2 basal sands I 

0.95 0.9-1.0 1.25 ·assumed same as c2depth 

0.95 0.9-1.0 1.25 I <\S5_u_llle<l sa~~ ~s ~2b <Jepth . 
I 
i 

0.9 -I 0,85-Q.~~ 1.25 av. LA2-30 & 31 sfc 

I 
----------

0.95 0.9-1.0 1.25 assumed c2 values 

0.85-0.95 1.25 av. LA2-30 & 31 sfc 

I 0.7-0.9 LA2-31 

0.2-0.8 av. of 35-58" depth samples 
I 

,q..,.)om "'"'"'"'Y (<>(:;) = ,."',.:,.;,,

1 ~"·' . ""'"'~ (,[~ .. ;,, ,J"':. ,.,L. , mL 
~nventorv ner unit len!'th lue'i/m\ = lnv,ntorv lue'i\ I I ·"n"th of unit r;h\ I I 
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t 

I 

Measured 

~angein 

Am-241 
-

(pCilg) 

(n=*) 

0.034 (I) 

BDL{4) 

NM 

0.043 (I) 

NM 

NM 
NM 

3.35 (I) 

NM 

0.278 (I) 

0.95-1.15 (3) 

2.5-28 (5) 
2.3 (I) 

0.95-1.15 (3) 

1.3-9.4 (3) 

NM 

NM 

NM 

IBDL-0 348 (3 
. NM 

I
IBDL-0.348 (3 

I BDL-1.59 (2) 
BDL-1.6 (3) 
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Avt:ragt: 
Am-241 

(p_Cilg) 

----

Measured I Estimated 

p~i~~~o- I>_~~~~~~o 
- _(p_Cjl gL _[ (p_Cil g) 

-- (n=*) ---

Measured 

~Jlllge in 
Sr-90 

- (pCifg_)_ 
(f1=*2 

I_ 
Estimated 

Aver~e 

Sr-90 

(pC~_ 

0.03 

0.04 

O.o3 
0.04 ·~~~~ j~~-~~~lj~-l!li!~l 

0.7 

0.2 

15 NM 

2.3 NM 5.7 

3.4 E_82 O.L 88 

2.3 NM 5.7 

--- -----

0.3 ___ ~.12 (IL 2.1 

1.1 4]~~"77 (32 5.4 

15 _ 9.2-2~_m 18 

2.3 _?.7 (I) -- 5.7 

1.1 4.76-5.77 (3) 5.4 
--

5.9 13-3~Q2_ 29 

NM 5.7 

18 
29 

0.4__12SCJ'l_(3). 31 

i~~~~r~lg 
18 

31 

211 

65 

PRELIMINARY DRAFT 

NM 

4.15_il)__ 
NM 

r 

;~~J ii 
-- -----r --

2,~41~J 2.3 
0.2 

NM 

N 

0.95 (I) 

NM 

0.25 (I) 
5.41 (I) 5.4 

NM 

NM 

_2.'1i_7 (I) 

NM 

LQ4 <Il 
L86-2c~l (3} 

~.3-6.2_(4} 

___ j (I) 
1.~6~~-~~ m 
_L27 (12__ 

NM 

NM 
NM 

3.93-13 .!_3) 
NM 

~,93-13_(_3) 

}6-39.56 (2) 
4.9-17 (3) 

Totai-~J -- j -

Total below DP 

_to inc~ -

I 
t 
I 

1.2 

5 
4 

9.9 
4 

9 

5 

9 

38 

9 

I 
Stor~d jj Stored ~tared 

Am-241 Cs-137 Sr-90 
------ - - -

(uCi) ,_it'Ci) (~C::il 

3 7 22 76- j' 

II~~ . 
105 

372 

30 5 

23 

45 

13 
3744 

232 

285 
78 

4395 

244 

173 
4493 

576 
7389 

194 

12824 

86_1 ! 
3069 

5274 

1200 

II I 875 
447 536 

51 3967 

61 8001 

50 5392 

620 18771 
- -·- -·t 

37701 73396 I 

2% [ 2_6o/£- ! 
I I 

i I 

453 

1161 1788 

13 

150 

20 

353 
7 

543 

404 
831 

136 

2699 

82 412 

341 1137 

1137 9473 
199 3989 

24 79 

303 

14 
176 

171 
277 

1465 

95 54 

28 I 254 

18 149 

128 1152 

205 1441 i 
747 1 83 

462 3742.., I 
2833 I 2o799 

16% I 18% 

7 
J tlLs. 
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-" I 
ju;" ]""'"'"" 

l,l !Up. LA. Cyn 

t ~~ Up !-J\ Cyn 

~fl [ Up_Lf\ (:yn 

1 
jCJ I Lower DP 
c2 LowerDP 

c2b I Lower DP 

' 

lei 
- 1~2 

c2b 

fi 

_pownLACyn 

Do\Vll_LA Cyn 

Down LA Cyn 
'Down LACy~ 

i 

0-max 

upper 
lower 

upper 

0-max 

upper 
lower 

upper 
lower 

0-max 

upper 
middle 

lower 

upper 
middle 

lower 

upper 
upper 

--r 1 I Dowo LA Cyo 0-0.2 m 
0.2-0.4 m 

c3-2 ) Down LA Cyn 0-0.6 m 
. 0.6-0.8 m 
t 

, , 0.8-1.5 m 
- [ 
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