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Preliminay Evaluation of Available Data from P-4 From Geomorphic Perspective:
What Do We Know and Where Do We Go From Here?

S. Reneaun, 2/24/97

The following partial, preliminary summiary is intended to gather my thoughts and to help gencrate
discussion, particularly as concerns remaining significant uncertainties that should be targeted in
next (final?) round of sampling in P-4. All thoughts welcome. Similar summary for LA-2 to
follow.

Sample sites and geomorphic units in P-4 presented on FIMAD plot 105352 (contact Marcia Jones,
5-2807, for copy). I have Excel spreadsheets with particle size data for samples, Pu-239,240
values, preliminary calculations of Pu-239,240 inventories, and notes on each sample. Contact me
for copies of the spreadsheets. ’

Significant spatial variations in contaminant concentrations occur in sediments in all reaches.
Important variables affecting concentrations of different contaminants in a reach include:

1) Grain size distribution of sediment deposit (in depasits from a single flood, the finest size
fractions will typically have the highest concentrations of contaminants).

2) Age of deposit (the timing of peak contaminant concentrations in a reach are related to the time
of maximum release at source areas and fransport times: due to shorter ransport times for finer-
grained sediments carried in suspension g‘goods. the peak concentrations of contaminants in
suspended sediments may precede peaks|in channel sediments).

3) Source of sediment carried in specifid floods (concentrations of contarminants can vary
dependent on the percentage of sediment contributed from different sources; i.c., variable
contributions from contaminated and uncontaminated tributaries may occur in different floods, and
variable amounts of bank erosion in comp.minatcd vs. uncontaminated deposits).

Complications in evaluating the relative ifnportance of the above factors in explaining present
varations in contaminant concentrations include the fact that geomorphic mapping units typically
include deposits from many separate ﬂodds, spanning many years, with variable percentages of
different sediment size fractions deposited in a single flood and between floods in a single unit,
Variable amounts of fine-grained sediment with variable concentrations of contaminants can be
added to deposits in one or more subsequent flood events,

Below, available data on the concentratigns of select contaminants in P4 are discussed as pertains
1o this working conceptual model, and what are perceived to be key uncertainties are highlighted.

m“ o £ -] '
Texturally, the sampled sediments !n P-4 range from sand (<10% silt+clay) to loam (mixtures of
sand, silt, and clay, with up t0-5t% silt apd clay in the P-4 samples). Intermediate textures (loamy
sand and sandy loam) are also present. Clean channel deposits in P-4 are classified as sand,
representing the bedload of Pueblo Canypn in floods, and are dominated by medium to very coarse
sand size patticles (0.25-2 mm). Overbank deposits can be dominated either by fine sand or by
silt, reflecting variations in the energy of the associated floodwaters at each point; textures of these
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deposits are typically sandy loams, alth:'rgh they also include loams and loamy sands. Pure
overbank deposits can occur within either floodplain or channel units. Intermediate particle size
distributions can be produced by the addijtion of variable amounts of overbank sediments to
channel deposits. ‘

1) Channel units can be grouped into 3 Qackagcs with different average Pu concentration:

relatively low Pu concentration (analyses of 0.23 and 2.5 pCi/g, average = 1.4). Fine-grained
uppermost part of deposit has relatively high Pu (11.3 and 38 pCi/g), and can be distinguished as a
separate stratigraphic unit for purposes of calculating an inventory.

A) c6, pre-late-1950s, post-1935 chaEnel. Sand that constitutes bulk of deposit volumc has

B) ¢5 and c4b, ~mid-1950s 10 mid-1960s channel deposits. Includes highest measured
concentrations of Pu in sand deposits (4.75-16 pCi/g), possibly recording timing of maximum
concentrations of Pu in channel deposits. Variations in Pu in sands may be related to % fines
(e.g., highest Pu in four ¢5 and c4b sandsamples is in sample with most clay and most silt +
clay). Uppermost parts of cach unit, confaining overbank sediments contemporaneous with or
younger than the main sand deposits, have no significant difference in Pu concentration from the
sands, so there is no basis for distinguishling a separate stratigraphic unit for purposes of
calculating an inventory. (Note: deposits dating to period between 1945 and mid-1950s are not
well defined, and peak Pu could have prdceded deposition of uppermost ¢5 unit, and could
possibly be buried at depth.) f

C) cda, c3, ¢2, c1, mid-1960s to 1990s channel deposits. Contains relatively low
concentrations of Pu (0.54-2.4 pCi/g, 8 samples; average = 1.5). No significant difference
recognized between youngest and oldest nits, and surveillance data from routine sample site
immediately east of reach also show no sjgnificant variations since the mid 1970s. Where samples
obtained from depth (c3, P-4 east, 2 samples), Pu similar to surface samples. There is thus no
recognized basis for subdividing these urits for purposes of calculating an inventory. (Note:
locally higher concentrations of Pu are possible where fines deposited in this unit, which have not
yet been sampled, including the organic-rich sediments associated with the modem sewage
effluent; higher concentrations are also pessible below maximum sampling depths in c4a and c3.)
2) Floodplain units have been subject to pnly limited sampling so far, and the thickness and
average Pu concentrations are relatively ;;c))orly constrained. The highest value yet obtained (6
pCi/g) may be from deposit from early-ta-mid 1970s, post-dating the presumed maximum
concentrations in P-4, A higher value of ilS pCi/g was reported for a “bank™ sample in P-4 in the
1976-1977 FUSRAP study. Low values,of ~0.15-0.25 pCi/g obtained from 0-3” at two f1 sites
may indicate that the historic overbank deposits at these sampling sites are <3” (<8 cm) thick.

Sedimentologically, the overbank deposits overlying the historic channel units (c1 to c6) arc
equivalent to historic floodplain deposits(loams, sandy loams, and loamy sands), and can thus be
considered part of the same data set. Within this data set, no systematic variation in Pu
concentration with particle size is apparent. This suggests that the time-dependent variability in Pu
concentration in floodwaters has been more significant than particle size variability in producing the
observed dismribution of Pu. 7

The highest concentration of Pu in objained P-4 (38 pCi/g) is in the uppermost c6 unit adjacent
to the late 1950s (¢5) channel, suggesting, that relatively old, historic overbank sediments have
higher Pu concentrations than younger (post mid-1960s) deposits. Because the highest value
obtained was from a relatively coarse flogdplain deposit (29% silticlay, vs. up to 51% silt+clay
for other deposits in similar settings), imum concentrations in finer-grained P-4 deposits of
similar age could locally be significantly ﬁxgher
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Bascd on the geomorphic history of feach P-4 and the available data on Pu concentrations, it is
possible that average Pu concentrations in f1 units in P-4 east are significantly lower than in P-4
west. There may thus be rationale for askigning higher average Pu values to the f1 units in P-4
west.

G hic I in P-4

1) Trends Over Time '
Available data are consistent with thd maximum concentrations of Pu in channel deposits in P-4
.(and thus in sediments discharging into lopwer Los Alamos Canyon) occurring no later than the
mid-1950s to mid-1960s. Deposits have not yet been identified to reliably test if the peak occurred
prior to the mid-1950s, but channel sediments with higher Pu concentrations could potentially be
buried at depth in units c5 or c4b.

No significant decreases in Pu concentration in channel deposits is recognizable in the past ~30
years, indtcating that similar concentrations could be maintained for an indefinite period of time
into the future. The apparent similarity in concentrations during this period may be due to
remobilization of previously stored contaminants through gradual bank erosion, implying that these
concentrations may be maintained until the Pu reservoir upstream has been significantly depleted.

The timing and concentrations of imum Pu in suspended sediments are not determined, but
are likely to have been contemporaneous| with or prior to the peak in channel deposits, and are
likely to have exceeded 38 pCi/g. The timing of the peak concentrations can probably not be
determined with better resolution in P-4, | The highest concentrations could perhaps be better
constrained with more extensive sampling of floadplain deposits near ¢35 and c4b deposits.

!

2) Inventory ;

The total Pu inventory in P-4 is not precisely known due to uncertainties in average Pu
concentrations and in the thickness of units, but a revised inventory calculated using average values
from the combined full-suite and limited+suite analyses are within 10% of inventories previously
calculated using only full-suite data (using the same “best gucsses” for unit thicknesses).
Uncertainties in the average thickness of the geororphic units may thus have greater effect on the
inventory than uncertainties in the average Pu concentration.

P-4 West. The largest portion of the estimated inventory in P-4 west and the largest uncertainty
is in c5, c4b, and fI. The uncertainty could be reduced by depth samples from c5 and c4b, and
surface samples from f1. (Expected worst cases: Pu in c5 and c4b at depth could be higher than
where sampled at the surface; average thickness could be underestimated; the thickness and average
Pu concentration in f1 could be underestimated).

inc¢3 and f1. The uncertainty could be reduced by depth samples from c3 and additional f1
samples. (Expected worst cases: Pu in ¢3 at depth could be higher than where sampled at the
surface; average thickness could be undefestimated; the thickness and average Pu concentration in
f1 could be underestimated). ;

P-4 East, The largest portion of the esﬁ%ated inventory in P-4 east and the largest uncertainty is

- v »
- -

Consider the following a first cut at identifying issues in need of resolution before we leave reach
P-4, presented in no particular order. Onr:e we reach consensus on significant data needs and

number of samples needed, we can select specific sample sites and be ready to collect samples
when the weather permits. ?
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1) Depth samples in c5, c4b, and ¢3 s: @ deposits, to be analyzed for Pu-239,240. Perhaps 2-4
depth samples from 1 section in each of these 3 units. Goals would be to test assumed thickness
of historic sediments, and to determine if|Pu concentrations significantly higher at depth than at
surface. i

2) Surface and depth samples in f1, to b analyzed for Pu-239,240. Sample sites could be
dispersed in bath P-4 west and P-4 east 1o provide better geographic distribution and to further test
assumptions about distribution and extent of historic Pu-bearing overbank deposits. Perhaps 5-10
samples total, with the higher portion in P-4 west because of the potential for higher Pu
concentrations there. ‘i

oS>
3) Samples of relatively organic-rich sedirents in c1 adjacent to the active effluent channel. ' \,SVZLW
Perhaps 2 samples, including analysis for TOC. Goal is to evaluate if significant modern Pu v”\\o
enhancement is occurring along the nutrignt-rich channel in this geochemically unique setting, v

4) Resampling of subset of prior sample sites where runge of Pu obtained, to further test
collocation of contaminants. Analyze for everything that was recognized above background (Pu-
239,240, Pu-238, Am-241, Ag, Cd, Hg.'.. )7 How many samples needed?

S) Analyze particle size separates of select samples for Pu-239/240, to evaluate concentrations in
respirable fractions (clay-size particles, <2 microns). How many samples needed? Perhaps also
analyze concentrations in silt+clay fraction and one or more sand size fractions in one or more
samples. :

6) Other outstanding issucs???

Rl



Notes on Sediment Samples For Heach R4

Flekd St # | Sampla 10 No | G#OTITPHC m ;’;’& roild Notes

iy Texture

PAE10  |04PU0G0025: 3 | 26-35 | fullsute | loamy sand |relatively fine-textured biried fioodpiain layer: ralatively igh fleid aipha
P47 [OAPU9B0026| 3 | 1014 | mullswte | sand lblack sand (magnetie) rich layer: relativaly hih Seid aboha
PAE-1S  i04PU060027|  ctb | 0-25 | fullsuite |  sand lsandbar trom 1991 tlood
pE1S  lotPugsooss| o 0-2 | nsule | sand |pre-1986 channel sand dopost
paaz | odPUoso02e| 1t 0-2 | fullsute | sandy loam |retatively fine-grained overbank depost, with historic diftwood
PAW49  |04PUDB0000| ¢S | 0-15 ! fulsute | sandyloam |line-grained ovarbank layer, bove lato 1950s channel daposit; high field alpha
PAWS0 | 04PU-06-0031] 11 0-25 | tulsute | loamy sand |fioodplaiin sutace near late 19508 stresm channel; sagebrush covered
Paw42 _ |04PU-9600%2; oS 0-3 | GMsute | sand |oarse sand iobe from ke 19508
POWTO | 04PU-DB0033| o8 0-3 | fullsuite | loam _|fine-grained overbank depash, sbove past-1905 channel depost: bigh fleld aipha
PAE21  loapu90223i 1 0-25 | Pu239.240 | sandy loam :flootplain sutace nea’ pro-1986 chennel
PAE21 _ 10APU9S0Z241 11 ¢ 13-17 | Pu230,240| lommy sand [buried pre-1945 channel deposit below floodpiain aurfacs
PAE-23 04PU-96-0225 11 ; 0-3 i Pu-239240| sandy loam |tioodsiain sudace near pra-1996 channel
PAEZ3 _ 04PU0B02261 11 11-16 i Pu215240|  sand |buried pre-1946 channel deposit betow froodphain surtzcs
PAE1  OAPU-9602270 otb | 0-15 iPu200240| _sand |sandbarirom 1991 flood
PIE4  l04PUIG0ZZB &3 0-2 Pu210240| sand |pre-1986 channel sand depost
PAEZS . 0APU0Ga28! 0-3 | Pu239.240 sandyloam . intorred prehistoric surface, above post-1946 loods
PAEZS  04PU0B0230) B 0-2_| Pu-299,240 | lcamy sand |infarmed prehistoric surace, above post-1945 floods
W of PAWAZ! 04PY-06.0201 ] 8 0-8 | Pu239240! sandy lcam |retatively fine-grained sixface layer above pro-iate- 1050, post—~1936 channel sands
WOl PAWAZ 04PUDB0232] o8 | 10-18 LPu239240|  eand |prelate-1950s, post-~ 1935 channel sand daposit
PWA42  (04PU60233] oS 09 iPu239240| sand |ovarse sand jobe trom late 1950s
PWAS2  04PU-9602041 ol | 0-45 Pu219.240| sandyloam jrelatively fino-grained sutace leyer above sarly-lo-mid 19605 channel sands
PWes2  lo4Pu.9e023s o | 514 |Pu219200]  sand |early-toumid 19608 channel sand depost
PWeSS _04PUDB0236] oka | 04 Pu-210240| sand |midiotale 19608 channel sand deposh
PAWSS _[04PU9B02T7.  oda  : 0-3 |Pu290240| sam |midtorlate 1960s chaninel sand depost
PW4-50 : 04PU-96-0238 oy 07 i Pu-239.240 | loamy sand |relativaly fina-grained surface layer above eary-to-mid 1960s channel sands
PWLS®  (04PU0603791 ob | 7-15 iPu-229240| sand |eady-tomid 1960s channel sand depost
PAWTD _ |04PU960240) o8 | 1630 | Pu230240;  sand _prodats-1950s post~195 channal sand deposi
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Reach P-4 Pu Duta, With Sumsnary of Prrticle Size Jyata R L.
Samples Separnied By Sample Site and Geomorphic Uhit ;

FieldSke # | Sampie ID No | Redueet | Goomorphic Di;'h"(':‘) Te';"’l Gravel Z@E ) e | sic | Cuay :’:Cf/g f:g}:’;
P4B.1 PUSSuI B L b 05 | sl 22 ws| el | 3a Teonl
P APUS6MT| B | G | 8as | el 4.4, eg| om| . 03 owal esm
PAEA 04PUS60228; 2829 | O3 02§ 1] BLs| 25| 36| 24| BOL| 23
[P4E-10 04PU-96-0025 | 1938 C3 28-35 Iz j; 6.5 38.75{ 39.46] 13.59 3.2 0.003 1.49
P4E17 04PU960026| 1938 | C3 | to-14 .Jg 35 sesi] 1112] 007] o] 000s| 106
P4E19 04PU96.0028]| 1938 | O3 02 xj B4 8496 127] 194| 04 0002 0759
PWeSI__ OPUSGORS] 809 i T i 04 L s | 56 78| 43| %3] 25 BoL| 24
e sl an | e 03 |+ &7 e8| 13| 7al 28| ooz 16

49 302} 40 237 61| 0.048 5.9
34, 9038 51 1.5 24| 0083 8.3

PWEss ™ oipU%60234 | 298 | Cib i 045 | ol
{Pw4.s2 i 04PU-96-0235 | 2829 Céb | 5-14 N

1] e

PW4.-59 i 04PU-96-0238 | 2829 Céh | 07 ; 1Is: 88 491] 262} 202 43 0048 74

PWAS9  (04PU96-0239: 2829 | Cab_ | 715 | s i} 176 884] 82( LS| 25| 0079 S5
PAW.49 O4PU-96-0030 | 1938 cs [ ouas5 [ 0.2 34520 17.64] 4084 7 0033 423 »
P4W-42 4PU-96-0032| 1938 | CS -3 | 3 45 8247] 1041] 201] od4] 0021] 475
PWA44 | 0dPU-96.0233] 2829 |  CS 0-3 | s« | 83 98| 122] 49|  32] 0064] . 16
: , : : Z LE - = B
i H : ST S S }
W ol PAW-42] 04PU-96-0231 | 2829 |  C6 i 0§ | . S8 419 i 234] s3] oa3( 38
Wof PAW.42! 04PUL96.0232] 2829 i C6 | 10-48 | 36 848] 96| 24] 32[ BOL] 25
‘ i
AW e ¥ mten ot : i
[Paw-70 04PU-96-0033 | 1938 [3 0-3 11,38 2088 20.37] eaaa| 73] 0075 113
[paw-10 04PU-96-0240 | 2829 [ 6% ;x| 1ze oul| 48| 16| 24 BoL] o023
l - - L6l L. 28
|Pep32 04PU-96-0029 | 1938 FI 0-2 | o} 32 1162 3344] 4984] 51| 00| 621
PAW_50 04PU-96-0031 | 1938 Fi 025 | wll 38 ara| 27| sy 22 om| 342
H R
[par-21 04PU-96-0223 | 2829 Ft__Po25i o) 47 M3 333 304 ¢9( BDL| 025
PAE-21 04PU-96-0224 ¢ 2829 FL__ i 1317 t | 92 598 22f S| 36 ool4] oo
S | ; I f
PAE2) i 4PU-960205 | 2829 Fl 03 i ot 34 407 294] 258 43| 0022] 0.5
F‘EB 04PU-96-0236 | 2829 Flo. g M8 i s ! 87 854] 92 29 25 BDL| 00R
P4B-24 04PU-96.0229 1 2829 2 03 ¢ it 33 35| 3a9] 253 4% BDL| 0.6
: e LB 4
P4E-25 owu-%.ozsgw_ nY: R 02 i 15} 46 627] 185 153 34| 0035 0069

Note on Particle Size Data: percentages of sand, silt, snd cley fractions buged on <2 fum fractjon.
Notes on Lob Textures § = loam: |3 = foamy send; s = sand; sl =sandy loand | |
BDL = Below Detoction Limit | | | ; ~
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Resch P-4 Particie Size Data :
H V. . Coarse & Fine & ; : Coarse-
FlekdSite # | Sample IDNo | FOues!) GSoTomhie) S0P Gravel | Coarse | (garse  Modum, e [V FIn: Medum | V. Fine | lay ©  [Graveli Med | 78| s |cay| 12
H Sand i Sil Silt : Sand
P-4 Fulf Suite Sampiss !
P4E-10 ! 04PU-96-0028 168 | €3 2835 i 65 | 628 | 1139 | 2108 |21.74 [ 17.72| 1299 56 | a2 65 | 3875 |395(186/32| &
P4E-17 04PU-96-0026 1938 |  C3 10-14 | 35 | 268 | 5085 | 3528 [1083] 025 | o07 35 | 88.8% | 11.1[{007] 0 8
P4E-19 O4PU-98-0027 1989 © cCt 0-25 i 4 1474 | 5323 | 2445 | 549 | 1.1 .88 Q.1 a2 4 i 42| 66 [o78lo2] s
P4E-19 04PU-D6-0022 19368 | c3 02 | B4 | D47 | 5486 | 2098 | 1051 2.19 1.54 04 - 04 B4 | 84.96 | 127 [154[ 04| s
P4E-R2 04PU-96-0029 | 1908 Ft -2 ! a2 0 402 | 76 | 108 | 2264 13804 18 | 54 32 | 19.62 | 334 |488|54 ] s
P4W4S 04PU-56-0030 1939 cs 0-15 | 02 0 B2 | 262 |1t72| 592 | 2054 | 203 7 02 | 2452 [176]408 7| o
PAW-50 04PtJ-96-0031 1938 2 025 : 138 [ 1968 | 27.73 | 1853|1418 13.82 a8 | 22 38 | 4741 (328 )176]22) s
PAW-42 04PU-96-0032 1920 cs -3 45 | 0.17 | 5492 | 3208 | 83 | 1.61 1.5¢ 05 04 45 i 87497 [ 104|201/ 04| s
PAW-70 04PY-96-0033 1932 cs 03 ; 35 | 003 | 924 | 1161 |4318]14.19| 28s5s 159 | 7.3 35 [ 2088 | 274 |444|73]
P4 Limited Suite Samples ;

JpdE-2y. i _04RU-08-0222. .1 2829 i - FY . I 025 i 1471 98- { -89 | 125 (181156} -24.8 853 {48 i i147 -313 }833+204l491 o
P4E-21 i D4PU-§S-0224 | 2829 £1 1317 1 9.2 | 148 i 235 216 i131: 89 | 108 3,7 1386 92 } 599 | 22 j145[38 %
P4E-23 04PU-98-022% : 2829 F1 0--3 34 i 84 ;169 154 i14.8:14.5! 198 62 43 34 | 407 [29.1]2s8[43; 4
P4E-1 04PU-96-0226 | 2829 £1 11--16 | B,7 i 27.5 i 40  17.9 | 6.4 } 2.8 1.5 1.4 25 87 i 854 | 92 |28/25; s
P4E-23 04PU-08-0227 2829 Cib 0--14.5 | 2.2 { 10.2 { 2386 ! 34.7 | 9.9 ! 2.3 0.1 1.6 {28 22 i 835 {122] 17 23]
P4E-4 04PU-98-022B 2823 [ 0--2 (121} 203 | 369 24.3 | 9.8 : 2.7 1.4 2.2 i 2.4 121 816 |125] 36 |24] s

-2 04PU-06-0229 © 2829 F2 0--3 3.3 ! 96 i 135! 119 {1585 19.1! 19.7 56 [ 4.9 33 35 345[253148] «
PAE-25 ! 04PU-96-0230 2829 |  F2 0-<2 46 | 165 1 288 : 174 1 9.9 : 8.8 12.1 34 | 3.4 46 | 627 185|155 34|
W of P4W-42 | 04PU-98-0231 . 2829 cs 0--8 s8 ! 78 {1453 ! 188 | 153:13.83; 19.2 42 i 55 8 | 419 12901[204:55] &
W of P4W-42 | 04PU-96-0232 , 2029 [ 10--18 | 3.6 | 131 i 42.3 | 29.4 7 i26 1 1.4 | 3.2 36 | 848 | 98 [24}32] s
PWe-42 i 04PU-96-0233 : 2829 cs 0-3 5.2 20 {373} 225 i 8.4 i 3.8 2.5 2.4 [ 32 s2 i 798 | 1224932
PW4-52 i 04PU-96-0234 : 2829 Céb 0-45 | 49 | 32 i 84 ; 186 i244:156; 159 7.8 ! 6.1 43 | 202 | 40 [237]61]| M
PW4.-52 04PU-98-0235 . 2829 C4b 5--14 | 3.4 : 31.8 ! 432 158 | 3.8 ! 1.3 0.1 1.4 i 24 34 | 908 | 511524 &
PW4-53 04PU-98-0236 | 2829 Cda 0--4 56 | 156 i 362 i 27 i104f 3.8 2.7 18 | 25 56 | 788 | 14245 |25] &
P4W-58 i 04PU-96-0237 | 2829 C4a 0--3 87 i 202 i 243 i 223 | 9 4 8.1 1.7 i 25§ ay | 768 | 13 i78|25]
PW4-59 i 04PU-98-0238 | 2829 C4b 0--7 8.8 | 136 {198 18 {17.1i 9.1 14.7 55 i 4.5: B3 | 491 |262:202{45]| ks
PW4-59 04PU-96-0238 | 2829 Céb 7--15 {176 274 | 392 217 | 64 i 1.8 0.1 1.4 {25 : 176 | 884 [ 82 i15l28! ¢
P4W-70 04PU-86-0240 l 2829 cs 16--30 | 1281 27 { 403 i 138 | 3.4 | 1.4 0.6 1 2.4 i1286 1 911 [ 48] 1824 s

1 i :
Note on Particle Size Data: percentages of sand, siit, and clay tractions based on £2 mm fraction:
Notes on Lab Texture: | = loam; Is = loamy sand: s = sand: sl = sandy loam.: :
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Pretiminary Pu-138.348 Inventory, Reach P4 ! I
(note: 197 estimate, using fullsulte data on Pu-2%9,343) :
| : Measured
Averngs [Thickness| Estimated Eet. Est Ew.__| Average Pu-239240 | Avemage |Pu-239240
Unit| Location | Section| Ares |Thicimessj Rage | Volume : Length | Unit Vol | Gravel] Portien Range | Density lnotes oo (pCifg) Pu-239,240 Inveatory
@2 | (m) @ | Gn3) : (m) | (mIm) | (%) Nmm:lwmd (pheni3) jons (a=*) @Cilkg) ! (=)
cl Pdwest| Omax | 1905 [ 05 Q110 953 470 2.03 15 035 07-1.0 | 125 |%e1” n.m. 0.5% 557
clb:P4west| Omax | 1652 08 ¢ 01-1.0 | 826 470 1.76 5 095 ;085098 125 [P4-18¢"cl”) 03539 (1) 0.55 540
c2a | P4 west | O-max | 574 05 i 01-1.0 | 287 410 0.61 15 045 0.7-1.0 | 125 avof "c1™ +P4-19 (upper c3 sand") om, 0.65 198
cIbiPdwest | Omax | 2643 | 0S5 ! G110 | 1322 | 470 2.1 15 085S 07-1.0 | 125 |avof "cl” + P4-19 (upper c3 samd™) am. 0.65 913
2 |P4west| Omax] 3295 | 05 [ 0110 | 1647 | 470 : 331 15 0.35 07-10 | 125 |avof "cl™ + P4-19 (vpper c3 sand™) am, 0.65 1138
<3 [P4west] Omax s 275 0s | 0l1.0 ! 137 470 ;029 13 085 | 0710 | 125 jav.of P4-10, 17, 19 ('c3™), assernes 173 fines 0.759-1.494 (3) 1. 160
cda | PAwest|Omax: 666 | 15 | 1020 : (3044 | 470 | 2735 5 095 | DBS098: 125 [av.of "c3" and "c5" A, 29 34919 e
ofb | Pawest| Omax| 3202 15 | 1020 4804 | 470 | 1022 5 095 | 085S09B; 125 jav.of c3” and "c5” n.m. 29 16543 52
¢S |P4west| Omax| 39563 15 | 1020 5993 | 476 | 1278 3 095 | 085098 125 |P44Z("c5") 42334746 47 33451 d
¢6 |P-dwest| Dmax| 4060 ¢ 15 | 1.020 | 6091 | 470 | 1296 5 095 | 085098] 125 -c3”+ 20% overlying overbank sedt (P4-70) 11.265 ) 6 43396 9
fl |Pdwest| Dmax| 16585] 02 004 | 3317 | 470 { 106 3 097 | 09510 | 125 jav.of P432,50, 70 13.416-11.265 (3) 7 28153
fla [P4west| Omax| 1388 | 02 0-0.4 278 470 [XT] 3 097 | 09%10 | 125 lav.of P432, 50,70 3.416-11.265 (3)! 7 2357 -
Total 35698 Tolal 0339-11.263 (9). 123125 boe
e T T =
¢l |[Pdesst | Dmax)| 9729 | 05 | 01-1.0 | 4868 | 530 | 9.18 5 035 0710 | 125 [et” n.m, 0.55 2843 =]
clb| Pdcast - Omax| 3579 | 03 [ 01-00 | 1790 ' 530 338 s 095 - 085098 125 |Pa18(el) 0.539 (1) 033 1169 =
<21 | Pdenst: Omax| 510 65 Q-0 255 : 530 | 048 15 035 07-10 | 125 |avof cl” + P4-19 (apper <3 sand”) . 0.65 176 -
c2b | P4east| Omax [ 315 05 | oile | 158 530 030 15 035 07-1.0 | 125 |awof ci- +P4-19 (upper ¢3 sad”) pan. 0.65 109
c2¢ | P-dcast| O-max | 343 05 | 03-1.0 | 171 $30 | 032 15 038 07-10 | 125 |avof"cl”+P4-19 (uppex c3 saad™) no. 0.65 1s
¢) | Pdeasi| Omax | 12516] 125 | 0520 | 15645 | 530 | 2952 5 095 | 085098 125 lav. of "c3" md "c5" (assumes "cd” and “c5” buried) 0.7594.746 (5) 2.9 53876
fL | Pdeast| Omax ] 28521 | 02 004 | 35704 | 530 | 1076 3 097 | 09510 . 125 lav.ofP4-32,50. 70 3416-11.2653 7 48415
Total 28587 : 'Total 0.539-11.265 (9)) 106706 :
equations:
I sy (eCH) = {pCi/g) * density (g4m3) * portion acn-graiel * voloate (m3) «
In unit oCiim) = In uCi) / Léngth of ) | 1 : i
!
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Preliminary Pu-239,240 Inventory, Reach[P-4 | | i 1] [
(nole: 2/21/97 estimate, using new data ob Pu-239,240 and keeping walt dimensions from hefore)
3 Measured
Estimated |Estimated Estimaled Rangein_ | Estimated [ Estimaed
Average | Thickness| Edimated Est. Est. Est. Average Pu-230240 | Average | Pu-239240
Unit| Location { Section| Area |Thiciness| Range | Volume | Length | Unit Vol. | Gravel| Pomtion | Range | Dermity [noteson (pCl/g) | Pu-239240{ Tventory
(m2) (m) (m) (m3) (m) | (@¥m) | (%) [Non-gravel Non-gravel| (g/cm3) |concentrations ©=") (eCirg) (o)
¢ ' P4 west| O-max ¢ 1905 05 ]011.0] 953 470 2.8 15 0.85 0.7-1.0 125 lav.of cl,c3, cda 0.539-24 3) 15 1518
cib:P4west|[O-max} 1652 | 0S5 0.1-1.0 | 828 470 1.76 s 065 10.85098] 125 |av.ofcl,c3.cda 0.539-2.4 (8) 1.5 1471
2a: P4 west | O-mar { 574 0.5 0.0-10 | 287 470 0.61 15 0.85 0.7-1.0 125 lav.ofcl,cB, cda 0.539-2.4 (8) 15 458
oIb i P4 west | O-max | 2643 05 0.1-1.0 | 1322 470 2.81 15 0.85 0.7-1.0 125 |av.ofcl,c3,cda 0.539-2.4 (8) 1.5 2106
cle | P-4 wast | O-max | 3295 05 | 0.1-1.0 | 1647 470 351 15 0.85 0.7-1.0 125 |av.ofcl,c3,cda 0.539-2.4 (8) 1.5 2626
A3 {Pywest| Omax | 275 03 0110 [ 137 470 029 15 0.85 0.7-1.0 125 av.ofcl,¢3, cda 0.539-24 (8) 1.5 219
cda | P-4 west | O-max | 8696 1.5 16020 | 13044 | 470 | 2775 5 095 [0.85-098] 125 |av. ofcl,c3.cda 0.539-2.4 (8) 15 824
cdb [ P-4 west | O-max | 3202 15 1020 4804 | 470 [ 1022 s 095 [085098] 125 |av.ofcdbandcs 4.23-16 (7) 75 42782
<5 [ P-4 west | O-max | 3996 15 1.020 [ 5993 | 470 | 1275 5 095 [ 0.85098] 125 av.ofcdbandcs 4.23-16 (1) 75 53379
o6 [P4west| 002 | 4060 | 02 004 812 470 1.7 s 095 1085098 125 lav.of edb, c5, o6, 1 dc. layers | 0.15-38 (9) 85 2197
o6 | P-4 west [0.2-max| 4060 13 |og18 | s279 | 470 [ 1123 S 085 10850980 125 lav,of of sands 02325 (2) 1.4 g776
1 {P4west| O-max | 16585 | 02 004 I 3317 | 410 7.06 3 097 [ 09510 ] 125 Jav.ofcab, 5,06, fl sfc. layers | 0.15-38(3) 8.5 34186
fia | P4 west| O-max | 1388 02 [ o004 278 470 059 3 0.97 09510 [ 125 lav.ofcdb c5,c6,f1 fe.Jayers | 0.15-38(9) 8.5 2862
Total 38698 Total 0.15-38 (23) 181815
i
cl | Pdeast | D-max | 9729 05 | 0.J-1.0 - 4865 | 53 9.18 15 0.85 0.7-1.0 125 lav.ofcl,c3,cda 0.539-2.4 (8) 15 7753
clb | P-4east | O-max | 3579 | 05 | 0.1-10 ;. 1790 | 530 338 s 095 |085098] 125 Jav.ofcl.c3.cda 0.539-2.4 (8) 15 3188
24| P-4east | O-max | 510 05 | 01-10: 255 530 0.48 15 0.85 0718 | 125 |av.ofcl.c3,c4a 0.539-2.4 (8) 15 406
2| P4 eadt | O-max | 315 05 | 0.-10 0 158 530 030 15 0.85 | 07-10 125 |av. of cl, c3,cda 0.539-2.4 (R) 1.5 251
2c | P4 east | O-max | 343 05 1 01-10 . 17 $3D 032 15 0.83 0.7-1.0 125  |av. of cl, c3, cda 0.539-2.4 (8) 1.5 273
c3 [ P-deast | Omax ] 12516] 135 : 0320 ' 15645 | 530 | 2952 [} 095 |0.85098] 125 lav.ofcl.c3,0da 0.539-2.4 (8) 1.5 27867
fl |P4east [Omax [28521] 02 i 004 ' S704 | 530 | 1076 3 0.97 [ 09510 125 |av. ofcdb.cS,c6, f1 sic layers | 0.15-38 (9) 8.5 58789
Total 28587 Total 0.15-38 (23) 98528 |
equarions: j .
Invertory (uCi) = concentration (pCi/g) 4 density (2/cm3)* portion non-gravel * volunje (m3)
Invenory per unit length (Ci/m) = Inveniory uCi) / Length of unil (m) |
m . B
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