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I NTRQDUCTJON 

This 0At1 Package contains results Dbt11ned by Pacific Northwest 
Laboratory (PNL) staff tn the ch1r1ct1riz1t1on and analyses of Cort 9 seg•ents 
taken froa the Stngl1-Sh1ll Tank (SST) 110B. Th• ch1r1cteriz1tfon and 
analysts of Core 9 segments are outlined in the Waste Characterization Plan 
for Hanford Site Single-Shill Tanks and fn th• Pactffc Northwest Laboratory 
(PNL) Stngle-Shell Tank Waste Ch1r1cterizatton Support FY 89/90 Statem•nt of 
Vork (SOW), Rev. 1 dated March, 1990. Specific analyses for each sub-sunpla 
taken frOII I stgunt are delineated tn Test Instructions prepared by the PNL 
Stn9la-Shell Tank V~sta Characterization Project Nan1ge1Hnt Office (SST 
Project) 1n accordance with proceduns contained fn tht SST Waste 
Characterization Procedure C0111Pendium (PNL-MA-599). Analytical procedures 
used fn the ch1r1ctarizat1on activities are also 111eludtd in PNL-HA-599. 

Care 9 tncludad five segments althouvh segnient l dtd not have sufftcfent 
• 1terf1l far characterization. Th• five sa11p1ers were received from 
Westi,-ghouse Hanford Campany (WJIC) on 11/21-22/89. Each segraent NIS eontainad 
1n I sampler and was enclosed in a shipping cask. The shipping cask was 

( 

"butted up to the 325-A hot cell and the sainp1er maved into the hot call. The ( 
1Nter1al 1n the sampler (t.e., the seg1111nt) was axtn.ided fr011't the sampler, 
limited physical characteristics assessed, and photographed. At this po;nt 
·samples were tak1n for particle sfz1 and volatile organic analyses. Each 
segment.was than hoaogenized. Sub•s&11ples were taken for required analyses as 
delineated fn the appropriate Test Instnct1on. Table 1 includes sa~ple 
nllllbars assigned to Cora 9 segment materials being transferred from 325A Hot 
Cell. Sample nt11Nrs 90-0298, 90-0299, 90-0302, and 90-0303 were included in 
Table 1 although no analyses were requested for these samp1es. Tabla 2 lists 
Cara 9 sub-sample numbers per sal!lple preparation Nthad. 

Requested analyses far Core 9 homogenized segNnts included: Wt-~ Solids; 
1nducttvely•coupled argon plassa atOJ11c e11isston spect'l"Oscopy (ICP) analysis, 
gamma energy analysis (GEA) 1 total alpha, total beta, and uranfum analysis, 1n 
dup11cate, fro• saniples that had been fused with potassium hydroxide (KOH); 
ICP on duplicate suples fro• an ac1d leach as per Environmental Protection 
Agency (EPA) protocols; and anion analysis, tota1 organic carbon, and pH from 
a vater leach procedura. Analysis raquasted for the Core Composite included 
all of the analyses outlined above plus an extensive array of radiochemical, 
inorganic, and se• fvolatile argan1c analyses. 

2 
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• 

The data within this p1cklg11r1 dtvidtd into four groups: phystcal 
test1119, inorganic analysts, racltoch•ical analysts, and organic analysts. 
Specific data v1thtn a group are generally separated by individual StgMnt or 
the Core Coq>ostte. All cheaical analysts data are reported on a par 
wet-weight ~sts. That is, no corrections wer1 .. c1e for the Wt-~ water tn the 
sampl•s• Essentially 111 SlfllPl• preparations ware coapleted in duplicate. 
Thus, duplicate analysis data 1r11vatl1ble for •st samples. The quality 
control (QC) requtramants for each suiple 1s defined in spectftc test 
instructions. To the extent practical, th• QC nqutTarnents outlined tn EPA 
documents such as SV-846 and the CLP·SOW were followed. All QC data are 
included tn this data package. 

All ch•fcal ualysts data are ava11abl1 on Lotus/Excel compatible 
diskette files. 

3 
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TABLE 1: SST Core 9 Sample KUllbers ( 

Pref10110gen1 zed Hoaogan1zat1on H01109entntton Co,os1te c011rstte 
Segment t StWot Tast Analyses est Ana VSH 

2 89-1560 90-0298 
89-1561 90-0299 

3 851-1552 90-0300 90-1275 
89-1563 !iilO-O301 

4 89-)564 90-0302 
89-1565 90-0303 

5 89-1566 90-0304 ~0-1276 
89-1567 90-0305 

Coinposite 90-1255 
90-1256 

90-1257 

4 
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TABLE z: SST Care 9 Sub•Suiple Nuabers by SIIIPll Prap Method 

Suple Pri• ary Du!l1c1te Spike Spike Control 
Prep Mttbod sampJ• Numar sum e Hunter Sm>Ja Number sa•gJc Number 

Volatile 89-1561 
89-1!563 

WHC-SO-WM-DP-o75, REV. 0 89-1565 
89-1567 

Particle Size 89-1560 
89-1562 
89-1564 
89-1566 

Fusionl•> 9O•0300-A•l 90-0300-A-2 
90-0301-A-1 90-0301•A·2 
90-0304-A-l 90•0304·A-2 
90-0305-A·l 90-0305-A-2 
90-1255-A-l 90-1255-A•Z 
90-1256-A-l 90-1255-A-2 

Acid Leach 90·1275•A·l 90-1275-A-2 90-1275-A-3 90-1275-A-4 
90-1276-A-1 90-1276-A-2 90-1276-A-3 90-1276·A•4 
9O-1257-A-l 90-1257-A-2 90-1257-A-3 90• 1257-A-4 
9O-1257-B-1 90-J257-B-2 90-1257-B•l 90-1257-B-4 

Water Leach 90-1275-8-l 9O-1275-B-2 90-1275-8-3 90-1275-B-4 
90·1276-B-l 90-1276-B-Z 90-1276-B-3 90-127&-B-4 
90-1257-C-1 90-1257-C-2 90-1257-C-l 90-1257-C-4 

Mercury 90-1257-D•l 90-12S7-D-2 90-1257-0-3 90·1Z57-D-4 

Cyan1daCbJ_ 90-1257-G-1 90-1257-6-2 90-1257-G-3 90-1257-G-•<cl 

Semi-Volatile 90-JZ57•E•l i0•1257-E-2 90-1257-E-3 90-l257•E•4(dJ 

TOX/EOX 90-1257-F-1 90-1257-F-2 90-1257-F-3 

Wt~ Solids 90-1275-C-1 90•1Z75•C·2 
90-1278-C-1 90-1276-C-2 
90-1257-H-l 90-1257-H-2 

C•> - Radfochem1stry sa• p1es included with the fusion preparation 
Cb) - Cyanide Analysis not completed at this t111e 
Cc) - Cyan'ida Standard (Undiluted) 
Ceo - Matrix Sp1 ke Duplicate 

5 
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Blank 
sa•pJe NuJll>er 

9O-03O0-A-3 
iC-0301-A-3 
90-0304-A-3 
90-0305-A-3 
90-1255-A-3 

90·1275-A-5 
90-1276-A-S 
90-1257-A-5 
90-1257-B-5 

90-127S-B-S 
90-1276-8-5 
90-1257-C-S 

90-1257-D-S 

90-1257-G-5 

90-1257-F-4 
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SECTION 1 

PHYSICAL DATA TABLES 
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QESCRIPJION QE f:JTRUQED SEGMENTS 
Ftve Can 9 ~uplt" f1oGII Tank 1108 R1ser 3 ware ncefvad and extruded. 

Cons 10 and 11 f1"0II tank 11D8 wre also taken fra11 rfHT' 3, 111d Con 4 which 

was taken fT'OII R111r l ts also n1ar thts riser. Th• •ss, vo1UN, and density 
far each of tha sagaents extruded 1s gfv•n fn Table 3. The f1rst 1111pler 
canu1Hd no saaple; therefore, na data 11111 bl presented for this segaent. 
Photagraphs of artruded seg111nts Z thraugh 5 are found an pagas 7 to 10. 

The entfn length af s1g111nt 2 (18.5 tnchts) held its shape upon 
extrusion. The sllldg• was crauy 1n texture. Thi top 3 tnches of s1g111ent 2 
wre dark brCMI in color. The sludga wu graded fn:111 dart brown at 3 incnes 
to light tan at 7.5 tnehas. The calor of the bott• 11 inches of the sapent 
was 1ssM1ttally a untfont shade of lfght tan. 

Segant 3 was I ltght tan ta ltght brawfsludga Nllich held tts shape upon 
extrusion. The bottaa portion of the sample was sGMWhat Hghtar tn color 
than the top portion. The tuture of thts s1g11e11t IMS approximately tha s .. 
as segant 2. 

StgMnt 4 was a ltght tan slud99 oHr tlte enttn length a, the suple. 
The. segant NS creay 1n texture ucapt far the bottOII 2 Inches of the 
segaant whfch was mre granular and 1ppearad to cantafn less aoisture th111 the 
rest of the Slglleflt. This segant hald tts shape upon axtrus1on. 

Th• color and consistency af segaent 5 varied gradually along tha length 
of tha savant with th• top portion of the stgMnt being 11ght1r in color and 
.,re flufd. TIii top 16 ta 17 1nch11 of sagaant 5 was a light tan sludge. 
Most of the s1g111nt bald fts shape upon extrusion, but approximately the top 
tnch of the s~nt did flow upon extrusion. The bott011 2 to 3 inches of tha 
segment were light brcMlln fn color. 

TABLE 3: Cora g Prehomgen1zed Segaent Data. 

~eaaaat Ma:u (g) i11JU111e (1]) Dlo~i:t1 (gl1l l 
l 0 0 N/A 
2 294.13 240 1.23 
3 318.79 245 1.30 
4 324.88 245 1.33 
5 303.96 245 1.24 
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PHVSICAL PROPERTIES 
Tabla 4 11•ts tha physical data for th• Co" 9 coniposfte material. 

Duplicate runs were performed on each Masur..,.,,t listed in Table 4. A single 
value ts reported for w1ight percent undissolved solids since thts value 1s 
calcul1t1d fTOII the difference in the weight percent total solids and wetght 
percent dissolved solids. The density of the care c011pos1t1 material ts 1.32 
g/ml. The density of the interstitial 1tqu1d, 1s indicated by the centrifuged 
supamata density and the centrifuged solids are 1.24 and 1.44 g/• 1, 
"spectively. The core c011posite contains 38.4 wtl total solids and 17.0 wts 
undissolved solids. 

Watght percent total solids were also obtained for h0110genized s1gments 3 
and 5 and the core c011postte sample used for analyttcal ••sur8118nts. These 
results 1r1 reported in Table 5. As shown in Table 5, the average wtS solids 
of the ho110g1ntzed s19ments 3 and 5 are li.5 and 42.3 wtl, respectively. The 
•~trage wtS solids of the care cD1Tposfte sample ts 39.8 wts. The wtl total 
solids measured on the coq,osita core used for analytical 11e1surements fs 

greater than the wt~ solids listed 1n Table 4. This ano• alous behavior 
appears to be due to differences in the drying procedures between th• 325A and 
B facility since tha reproductbilty amongst the three separate s111ples 
transfeM"ed to the 3258 faciltty ts much better than the discrepancy noticed 
between the s111pl1s analyzed tn tht 325A and B facilities. The duplicate 
saniples analyzed tn the 325A facility were taken from the saae suple as.the 
sa!lples transferred to the 325B facility. 

TABLE 4: SST Cort 9 Composite Physical Dita 

Sl'urry Densfty (g/111) 
Centrifuged Solids Density (g/ml) 
Centrifuged Supern1te Density (9/ml) 
wtl Centrifuged Solids 
Vols Centrifuged Soltds 
Wtl Total Solids 
WtS Dissolved Solids 
Wtl Undissolved Solids 

.... T 

11 

• I 

IcJaJ n Icl•J 12 

1.31 1.32 
l.'3 J .44 
1.Z4 1.24 

40.7 40.7 
37.Z 37.Z 
38.4 38.5 
21.3 19.8 

--..-.-·-

Average 

1.32 
1.44 
1.24 

40.7 
37.2 
38.4 
20.6 
17.8 
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TABLE 5: SST Core 9 Weight Percent Solids Values 
( 

swJ• Qescriptfon 61.Q I Nti axiu1 
Segaant 3 (Average) 39.51 

lfollogen1iat1on Check 
Top 90-O30O-H-1 39.]9 

90-O3OO-H-2 39.30 
Bottom 9O-0301-H-l 39.17 

90-03O1-H-2 39.13 
Vert1cle Distribution 9O-1275-C-l 40.12 

90-1275-C-2 40.12 
S1gment 5 (Average) 42.31 

HDIIOgen1zat1on Check 
Top 90-0304-H-1 42.14 

9O-O304-H-2 41.96 
Bott011 90-03O5-H•l 42.01 

9O-0305-H-2 41.99 
Verttcl1 Distribution 9O-1276-C-l 42.88 

9O-1276-C-2 42.90 
Composite (Averag1 39.76 

Composite Check 

Top 9O-1255-H-1 40.]9 
9O-1255-H-2 40.21 

Bott011 9O-1256-H-l 40.05 
90-1256-H-2 40.01 

CD11pOsitie An11ys1s 90-1257-H-l 40.43 
90-1Z57•H•2 40.30 

12 
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Duplicate pH measurements of the water leach af the composite core and 
horlogen1zed segments 3 and 5 are reported in Tabl1 6. The pH of tha water 
leaches are approximately a. fnd1cat1ng that these suiples are causttc. 

TABLE 15: SST Core 9 pH Values 

sample Descr1pt1on ALO f pH value 
Seg1111nt 3 90-1275-B-1 8.56 

90-1275-8-2 7.91 
90•1275-8-5 5.31 

Segment 5 90-1276-B·l 8.14 
90•1276-B-2 8.18 
90-1276-B-5 5.72 

Coq,as1te 90-1257-C-l 8.00 
90•1257-C-2 7.81 
90-1257-C-5 5.79 

1.3 
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THERMAL ANALYSIS 
Scanning thel"IIOgr1vf111try (SlG) and differential scanning calor1Mtry 

(DSC) vere p1rfor1111d 1n duplicate on the hOIIDgenized Cori I composite. These 
two thermel analysts techniques are useful 1n deterafn1ng the therul 
stability or reactivity of a Nter1al. DSC 111e1sures heat released or absorbed 
while th• temperature of the s1111pl1 fs fncre1sed at I constant rate. STG 
,,easuns the uss of a suiple whih the t1111JJerature of the sa11ple 1s increased 
1t I constant rate. Both methods can be IIIOd1fted ta 1111sun 1soth•nnal 
changes in the 111t1rf1l. 

DSC fs often used to aeasur• thenaal dec011POsition temperatures, heats of 
reaction, r11ct1on temperatures, 11elttng points, and solid-solid transtt1on 
te11Per1t~res. STG is uslCI to measure thermal decomposition temperatures, 
~attr contents, and reaction teniperatuns. The t"° Mthods often provide 
complimentary infonution. 

The ca11brat1on of th• -d1fferent1a1 scannlr19 calorfmetar and th• 
thennogravt11&tr1c analyzer were checked before running these sa• ples. An 

1ndtuN standard was run on the calorim1t1r to check ih• t111perature and 
enthalpy c111br1tions. The b1lanc1 calibration of the thermograviMtric 
analyzer was checked with a 100 mg standard weight, and the temperature 
taltbration of the analyzer was checked with alUJDel/perkalloy curie point 
111gn1t1c transition standards. Thi t111perature calibration checks were all 
within J•C of their reported values, and the balance calibration was wfthin 
0.01 mg. 

· Figures 1 and 2 are duplicate DSC 1na1ys1s of the Core 9 composite 
inaterfal. In these DSC plots two broad transition regions are observed. The 
first region begins at th1 lotter temperature li• it of the analysis (30•C) and 
ess,ntially all the transitions 1n this ragfon are completed by llO•C. 
Several transitions are observed 1n thfs r~ion, but ttHt individual 
transitions are nat resolvabl1 although this transition can be resolved into 
two_ peak areas. Table 7 presents the thermal data obtained for this 
transition and each of th1 two peak areas. Because the individual transitions 
are not resolvable, the onset temperature and peak maximums for this region 
were not detert1ined. 

.... T ... ...... ..,_.. 

( 
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The IIOSt likely reaction occunfng in the first trans1tton region (30 to 
130•C) fs evaporation of the bulk and 1ntarstttfal water of th• core coniposfte 
111ter111. The first p11k 1r11 1s probably due to the evaporation of unbound 
water 1n tha S1111Ple, wtitle the second peak area ts probably due the loosely 
bound water 1n the sample. 

Tha second transition region occurs at appraxfmately lOO•C and appears to 
be I single endothermic transition with•~ onset temperature of between 275 
~nd 290•C. The enthalpy change of th1s transition fs approxi• ately 8 
calories/gram of sample. TheNfore, this paak fs s• all relative to the water· 
loss trans1tfons. The tntperature range, temperature af the peak maximum, 
onset temperature, and enthalpy change for thts transttton are also reported 
fn Table 7. This endothenn is most likely due to the melting of salts with 
N~ being the 11CJst preYalent. TIie ffllltfng t111per1tur1 of pure NaN03 ts 
30~•c. The decrease tn the .. lttng t911Perature and the broadening of the peak 
may be due to the presence of other salts. Based on the IC and lCP results 
HaNo3 should be the p"dOla1nant salt present fn the waste. 

F1gur.s 3 and 4 present the thennotraYf1111tr1c curYes for the Core 9 
c011pos1te •terfal. ~s,d on thesa analysis. the core composite contains 41 
vtl total solids. Thesa results are higher than the results shO'lffl fn Tables Z 
and 3. There is an additional 1.51 weight loss from J90 to soo•c indicating 
that all tha ~ater may not have been released during the first part of the 
thermagram and that tha water lass fr011 these smples may be a slow process. 
Thfs ••Y explain the discnipancy between the gravimetric and themal analysis 
aethods of detena1nfng ~eight I solids. 

At the heating rates at which thesa th1mogr1vf~1tric curves were 
recorded, t~o different water loss steps can bt identified but not resolved. 
Thi.s f s consistent with th1 DSC plots observed for this core. 

lS 
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TABLE 7: Car• 9 Th1raal Analysis Data ( 

D1 fferent fa 1 Scanning Calort•try 
Run l 8110 Z 

Water Transitions 

Total Transitton Region 
T11111. Range (•C) 30 to 130 30 to 120 
Enthalpy Change (ca1/g) 272 283 

First Peak Area T:C. Range ( •C) 30 to 110 30 to 105 
Ent alpy Change {cal/g) 209 218 

Second Peak Area 
Tamp. Ranla ( •C) 95 to 130 90 to 120 
Enthalpy hange (c1l/g) 63 65 

Melting potnt Transition 

Temp. Rang• (•C) 276 to 312 273 to 310 
Temp. Peak Mu111W1 ( •C) 297 296 
Onset Tenip. (•t) 288 275 
Enthalpy Change (c1l/g) 8 9 ( 

Thtr110ir1vi•t~y 
RwLl. BuU 

. 
Weight ~ Solids 41.9 41.1 

16 
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RHEOLOGICAL CHARACTERIZATION 
The rheological ch1r1ct1rtzatf011s (shear stress versus shear rate) ware 

neHurad on the hD110genized llOB Core I composite. The data abtatned from the 
rheological char1ctertz1ttons 1s i11portant for r1tri1val operation and is used 
to evaluate the viscosity of a fluid and to 1ss1ss the 1btl1ty to transport 
ttHI waste tn pfpes. The data are generated in the fona of a rheogra• or flow 
curve, which fs a plot of shear stress 1s I function of shear rate. The 
rheogrlJIS were obtained using a Haake RV 100 v1sc011eter equipped with an MS 

ineasurtng-drive head and the MYl sensor syste•. Thi 111asur111ent_of viscosity 
with this instrument requires that the s111ple be placid in tha gap betw11n two 
coaxf1l cylinders. About 40 a of suiple ts agitated and transferred into the 
cylinders. When the syste11 fs set in 110tton, a v1scostty-related torque, 
caused by the suiple's resistance to shearing, acts on the inner cy1inder. 
This torque deflects a c1lfbr1ted 11easurfng spring placed between the motor 
and the 1nner cylinder. The magnitude of the spring deflection con-elates 
linearly with the torct'le. The spring deflection 1s transformed fnto an 
electrical signal. The spring d1flectton and tachometer signals are recorded. 
This data 1s used to calculate the shear stress versus shear rate. 

A slurry with a yield stNss will •ctarnp• the rotor to the cup until the 
applied torque exceeds the yield stress. Wl'lile the rotor is still •clamped• 
and r111ains 1110tf0nless, the 1110tor r0tation will cause soae spring deflection 
and consequently a torque signal Mhich is recorded. When sufficient force ts 
tranS11itted to the • ater1al ta break the gel or make it yield, the rheogram 
wtll angle sharply to the right, and from then on the behavior of the material 
as a fiu1d will be recorded. This sharp angle that 1s recorded as tha 
matartal bec0111s flufd ts tht yield point. The height of this peak measured 
in Pascals on the ordinate is the value of the yield stress. 

Two rheogrus wtra obtained for the homogenized Cora 9 co•posite. The 
measure111nts were obtained at the cell temperature (JO•C) • .The viscosity of 
the core c0inposite changed wtth shear rate; therefore, the waste 1s classified 
as a non•Newtonian flufd. The s1111pl1 of waste was agitated prior to obtaining 
each rheograra. 

The homogenized llOB Cora g c011p0s1te exhibited a yield stress; 
therefore, th1 data fro~ the rheogram "'4!re •fit• to a yield-pseudoplastic 

21 
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model. The d1ta was f1t to a non-11naar yield power law model to obtain the 
necessary parameters for the yte1d-ps1udoplast1c rfle~logical model. The 
equation for this rheological mdel ts: 

, • '• + KTn (3) 
where,• shear stNss 

-, .• shear rata 
'••yield st~ass (not I fit parlllll!ter) 

The par ... ters af this IIIOdel for the two separate runs are giv1n in Table 6. 

TABLE§: Paruatars for the Ftt to the Rheological Models 

,. 
2.47 
2.08 

K 

0.0628 
0.0504 

n 
0.1,0 
0.780 

Figu" 5 shows the v1seos1ty versus shear rate for the h011ogen1zad core 
9 c011J)Os1tt. A shear rate of 250 sec-] corresponds to a velocity of e ft/sec 
in a 3-1n.-diuieter pipe. The viscosity of th1s waste decreases ~1th 
increasing velocity (fe. shear rate). 

The rhealog1ca1 parameters, together v1th the density, were input 
Into the Hinks' coq,utar IIOCfel (Hanks 1978) to obtain the critical Reynolds 
n~er, critical velocity, frfctia~ f1ctor and pressure drop for transporting 
the slurries in 3.0-1n. and 2.0-in.-d1uieter pipes. The results from the 
Hanks' computer model ara given in Table 9. For a 3.O-in.-d111118ter pipe, the 
critic1l Reynolds nllllbar ranged from 5100 to 5300 and the critical velocity 
ranged from 3.Z ft/s (73 gpa) to 3.4 ft/sec (77 gpni). ror a 2.D-fn.-diaaeter 
pipe, the critical Reynolds number ranged from 4300 to 4500, and the critical 
velocity ringed from 3.5 ft/sec (37 gp11) to 3.7 ft/sec (39 gpm}. 

Tha rhe0logic1l characterizations were perfon,ed under PNL Quality 
Assurance Manual MA-70, Impact Level II requirements. The Hanks' computer 
modal is I purchased computer program but has not been ver1f1ed internally by 

PNL. Therefore, the computer snodel 1s being usad in accordance with M-7O, 
Impact Level III requirements. 

. . .... T ·----•....-• 
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IABLE i. Critical Reynolds NUllbers 1nd Velocities 

Prne Critical Critical Cr1t1ea1 
Velocity Reynolds · Flow Rate 

jo. ftL:1 Humbec Uil~tU 
3.0 3.2 5,100 73 

3.4 5,300 77 

2.0 3.5 4,300 37 

3.7 4,500 39 

250 

0 Run f1 

I • Run f2 
I 

200 tp Flt f1 

1 - fit 12 
I 
1 
I 

I 
i 

150 ! - i a. 
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FIGURE 5. Viscosity of the Ho110gen1zed 1108 Core 9 Composite 
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SST Core 9, Segment 2 Particle Size Ana1ys1s 
Sa11pl1 89-1560 
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SST Core 9. Se!Jll!nt 3 Particle Size Analysis 
Sample 89-1562 
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SST Core 9, Seg111tnt 4 Particle Size Analysis 
Se11ple 89-1564 
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SST Core 9, Segment 5 Particle Sfze Analysis 
S1111>le 89-1566 
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Inorganic fusion ICP Results 
Segments-3 and 5 and a Cort 9 Composite Suiple WT& fused with pot1ssiU11 

hydroxtda (KOH), tha rasulting Nlt dissolved in an acid solution 
(PNL-AL0-102), and the solution then analyzed by JCP spectroscopy (PNL-SP-7}. 
In all cases samples were prepared 1n duplicate, and a methods blank sample 
was analyzed along with the samples. The 111thods blink involves the fusion of 
KOH without the addition of any sample. However, in 111 other nsp1cts the 
uthods blank was prepared and analyzed exactly 11kt the r1gul1r s111pl1. With 
the exc1pt1on of detection limits (DL) and quantit1ti0n 11mits (QL), all data 
art reported in units of weight percent (wt I) wet s1mpl1. If conc1ntrat1ons 
fall balow the estiaated DL than•< DL• will be listed. If the value falls 
betwe•n the DL and QL tha the value w111 bl reported in parentheses. 
Detection limits were astt•attd to bt three t11Ns tha standard deviation of 
the background. Quantitation limits were estimated as ten times the standard 
deviation of the background. 

Samples for which data are included in the Core 9 Data Package are the 
Segments 3 and 5 and the Core CD111Posite homogenization check samples (Tables 
10.1 1 10.2, 10.3). The protocol for both the composite and the segment 
homogenization chick analysis includes duplicate sample preparation and 
analyses of two suip1es, one from the top of the mixture and the other fr011 
the bottom of the mixture. 

In all of the Fusion ICP tables, coluran l contains a 11st of atomic 
symbols of 41 elements for which data are provided. In Tablas 10.1, 10.2 and 
10.3, colW1ns 2 and 3 contain duplicate analyses of the sample taken from the 
top of the homogenized s1g1111nt. Colurv1 4 lfsts the relative percent 
difference (RPO) between the duplicates. Colurans 5 and 6 conta1n duplicate 
analyses of the suiple taken from the bottom of tha homogenized seg11entt and 
th~ RPD between the duplicates is listed in col111111 7. Columns 8 and 9 
contain data for the naethods blank samples which were analysed with the 
duplicates. Colu1111s 11 and 12 list estimated DL and QL values in µQ/~1. The 
DL or QL in Wt I can be calculated for any ele111ent by multiplying the listed 
DL or QL (in ~g/ml) by the 1ppropri1t1 Wt S Factor in row 3. 
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TABLE 10.1: SST Cora 9, Se~nt 3 Fusion ICP 

~ L...,, 90-0JOOa1 9a·lll00a2 tCI-IISD1a1 ,O..ll501a2 9a•GJDIIIIJ 90-0301.S 
111:tm,1 ,.oa 1.00 1.00 ,.oa 1.00 1.00 

lltl fctn D.4NZO O.QM1 0.47419 0.47'5l5 0.4106) •• ,7D6J 
ICP IYll1 1642 16,U 1MJ 16'4 16'0 16'5 DL ·111.. 

Ml) (WI I) IPO Uh I) Cllt I> a,D (Wt I) eve IJ DD (Ulhll,J (Ml/a.) 

~ 401. <COL CL COL <COL cDL 0.0199 D.0665 ,en. cDL. - CIL cDL 40L 0.0591 a.11169 
As CIL -oc. « 401, 4l CH. 0,11n a.JIJ06 • cDL - 41. ~ - 40L o.,,41 o.m, 
la .cDL «. CDL .. «. 401. 0.0064 0.0146 .. COL ... «. G. - .OL O.IIOIIJ 1.000, 
Ca O.WI a.os,c, u.,1 0.11544 D.1151D 6.41 0.1111112 0.01a 22.41 D.11111:S G.DD45 
Cd 41. 401. 4L 4L CIL - a.am 0.0335 
ce ... .. ,. tOL «. ,e1, - D.J217 1.anz 
Ca «. -OL - - tOI. ... G.5001 1.6661 
er 0.0111 0.0697 0.61 a.~ a.om D.41 CIL - a.0167 O.DSS7 
Cu - CIL cDL .. ,. CIL 40L o.a,sz D.D5GI 
Dy ... cDL CDL ,e1, -s!L .,. 0.0111 0.0614 ,. 1.mK 1.:sm 0.6& 1.JIIR 1.JM Z.21 -CL -ell. o.crna a.lD95 
" 0.7S1S z.'385 
La oGL 41. « . 

COL 4l oCIL 0.02'7 D.cm23 
LI cDL - « CDL - cDL O.CIZ14 D.1712 ... 0.0157 D.D"2 J.SS o.o,:u 0.0146 10.D - (0.0Ga9) a.oo,, 0,0050 
MIi .... D.IXl52 1.71 0.00"'1 a.OOH ,,.11 - .OL 0.0019 D.0063 
Ma cOL - -- - « CL 0.1136l 0.1210 
Ila 9.4444 9.loOt'I D.41 t.UN 9.S'l'll 1.41 «. cDL a.z7DZ 0.9006 
Md CDL - cDL - 41. 4L 0.11\1 o.1102 
111 o.m, 0.0719 ,. 1 .5519 ,.son :S.D 1.41112 1.5079 1.ll, - - 0.3411 1.1604 
Pb ,cl, cDL - - - - 0.10H D.3!1\1 .. - - .. CL - .... o.024t o.oao 
Ill 4L - 4L « 4L - 0.1541 0.5137 
lu - - - CIL - -ck Q.QUD o.zm 
II> G. cDL cDL cDL - «. 0.5449 ,.,'96 .. cOl. CIL « 4L .. - 0.2326 11.7755 
II o.?JM D.7517 , .. D.7:sllO D.7731 4.71 COL - G.119Z7 D.3090 
II' 0.011,t 0.0141 0.11 a.a,,.. D.0152 , .. 41. 40&. a.00,r o.aosa ,. - 41. '41• .. I. 40L 41. 11.,01, 0.3369 

'" « ,C,L cDL .. L « 4M. a.,m D.5145 
Tl 41. 4L 41. .. L COL ~ a.DUS D.0450 
1l 41. cDL cDL .. L ,C,L - Z.5D711 1.3567 
u - CL OL COL 40L 'CIIL 1.6162 S.:1174 
y 41K. COL cOL .01. Clo "'°" D.Ot7l o.as11 
Zn (0.0051> (l,OIK,C) 11.n (D.DOZ4> ,o.OQ21J 14.K COL .. L D.0044 a.a,~ 
Zr 40&. COL COL 41. COL '411. D.IU4l O.Gr.71 
II 1.571,J ,.,,as 2.IS 1.!li557 1.5259 1.9'1 II.DOM D.DUII 66.71 

09/2.6/90 
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TABLE 10.2: SST Core 9, Se!:Jlll!nt 5 Fusion ICP 

~ LClllfl 9G·GJ0411 90•11SD4a2 ,O•DJG!al 90-GJD5•z 90-ao&d 90·0305el 
D utfllftl 1 .oa , .oa 1.GO ,.oo 1.00 1.00 

lltl fctrl D."9560 o.,~ 0.47725 0.'86!11 D.41841 0.41847 
ICP lbd: 1'5Z 1651 "" 1654 7650 1655 DL DL 

(Vt Z) Ult ll) .... 
"" 1) 

CVt I> UD ewe 1, Cllt X> IPO t"l/llll.) (~) 

" « 4DL Cl ... cOL COL 0,0199 0,0665 
AL - ... .. - CDL cDL 0.0591 0. 1969 ... cDL cOI. « cOL CIL 40L 0.1171 0.1904 
I CK. cOL - 'CIL eDI. CDL 0.11'8 0.:5126 .. COL (O.OOZJ> ca.aazz> (D,1024> I.SI 4l. cOL 0.0044 0.0146 .. 41. oCIL 41, COL eDI, cOL o.ooos 0.0009 
Ca o.osoo O.DW6 11.n 0.°'61' 0.0471 2.21 0.0101 o.o,.az 110.61 0.Gll13 O.DDt,5 
Ccl COL « .. « .., .. cOI. 0.0101 0.ll]J!l 
Ce cOL «. « cDC. 4L cOL 0.!217 I.D722 
Ca cO\ « 41. « COL cDL 0.50ll1 1.6661 er D.11'15 O.D7JO 2.1~ a.am a.am 0.21 40L cOL 0.01'7 D.D5!17 
cu 'CIL cDl. CD&. cDL « COL 0.0152 o.o,oa 
D,- oCOL 401. - « cDL cDL 0.0111 D. ll60l, ,. ,.uu ,.,. , .. ,.nn t.5712 I.ft 41. COi. o.ona D,DJ95 
It o.n,, 2.4315 ( L• « 401. CIL cOL «. - D.DZ47 O.Ol2l 
Lt 41. CIL COL cOL 411L cOL 0.0214 0.0712 

"' 0.01D7 a.01oa O.J& 0.0099 0.0124 u.21 ca.oooa, CD,0008> ,.:sx 0.DCl15 0. 0050 
1111'1 0.0065 O.CI064 a.n 0.0066 0.01112 1.n <COL 4DL 0,0019 0.0063 ... 41M. 40l cDL .. 40L « 0,0363 o. 1210 .. ,.,161 9.7675 1.61 ,.,n, 9.1993 1.21 -41. 11)1, D.Z70Z 0,9006 
11d cOL CDL cfJL cDL 41. ... o. ,,,, 0.1102 
Ill o.oa, 0,0769 .. 1.5542 1.6192 4.11 1.9SZJ 1.591'9 Z.91 iCIL - 0.3'1, , .160' .. CDL cOL 40L COL ·CU, ~L D,11155 11,3511 .. iCIL 41. COL oCDL cOL -clL 0,0249 D.118:JD 
Ill cOL «. cOI. cDL 401. -ell 0.1941 0.51]7 
lu «. - CL • cDL Cl. COL D.0820 D.2733 
lb oCJL cOl ... .ac. cDL 401. D,3449 1.11,96 .. Cit. - « 41. CIL cDL 0,2326 D,7755 
II O.I06a 11.11'6 1.mc 0.113' o.a,o 2.D oiOL 4>L 0.0927 o.3090 
Ir 0.Ol11 o.m,, ,.a 0.1121s 0.0215 , .. -ot. ,oCL 0.0011 D.005& ,. 401. « - cOC. ~ 401. 0.1111, 0.3369 
TII cOL cDI. « - COi. <IL 0.1754 0.5845 
Tl 4'L 40l cOL cOt. cOI. CCI. o.o,n D.0450 
Tl 4DI. «. cOL cOL 41. CCI. 1.5070 l.3'67 
u «. 'CDL "°L 'IOI. « 40L 1.6162 5.387, .., .. ~ -eL 411. « cDL 0.0173 0.0579 
Zn O.D1U 0.0115 6,U D.01Z9 D.0134 s.a « cOL D.0044 O,D\46 
Zr - CL cOL cOl 'IOL cOL a.01,1 0.0,.71 
II 1,5110 1.63M J,61 1.5551 1.5221 2. ,1 cOL ..OL 

09/26/90 
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TABLE 10.3: SST Core 9, Composite Fusion ICP 

SIii!> Latls I0-125!•1 fO• IZl5aZ ID•18'al 90-1ZSW 9CM255aJ 
Dllutlan1 1.GG I.OIi 1.DO ,.ao 1.oa 

Md P1tr1 G.MM1 a.'8009 o.msa DJ,66117 ··"'°' ICP ..,_., w, 1660 1662 1661 1'5t DL Ill. 

CVl I> Ult I) ... MS, CVf IJ DO UftS> (wt I) .,. """"''~> "• (G.G144> <D.0112> U.A (0.0152> co.am, u.,s - 0.0199 0.0665 
Al (D.D415> co.lDIT) , •• (0.113'2> (O.CIJJ9> ,.sx 4L D.115'1 0.1NP 
M 41. 4L « « •L o.un 0.391K 
• - « eL 4L 4L D.1141 .0.31126 
Ill co.oan, cO.OD21) ll.61 (0.DCB1J ,o.oau Z.4S 4L o.oau. 0.01'6 .. 4L CI.ODOZ) -a 4L - D.00Q1 G.GID09 
ca D.Cl6ZZ 0.0610 ,.n 0.0!77 0.064& 11.a O.OZOI D.001:S a.oau 
Cd - 4L « «. - D.01G1 0.0335 
Ce ... « • L 41. .OL G.R17 1.anz 
Co 41. « ... «. COi, O.SIID'I 1.6661 
tr a.anJ a.an, , .. O.a?SJ o.ms 0.11 CL 0.0167 O.Cl5S7 
CM (0.DZ31) a.llZIJ 17.ZS (0.1176) (0.0166) ,.as 4DL G,0152 D.CISOI 
lly 4DL • L ~ - «. o.a,11 D.ll60to 
•• ,.wn ,.uaz o.n 1.4'67 1.441:S ,.a CDL a.0111 O.D39S 
I a.n,s 2.4315 
L• 4L .CSL ... - .OL D,DZl,7 o.aau 
LI •L CL cOL - "°"' 

D,0214 O.D7U 
Ng a.GUI D.GIS7 4.n O.D1J7 0.01ll o.a ca.ao,sa D.D01S o.aoso 
11n a.aou O.Oll9J ,.u a.0101 0,0091 , .. cDL o.oa,, O.Oll6l 
llo .OL - .ell. -a - a.010 a.1210 .. ,.aa 9.2'6J ,.11 •• 1SJ1' ,. \1\1 D.ZI «. 0.2102 0.9006 
11d ... 4111. cDL. cDL ... D.1111 0.3702 
Ii o.m, 0.0769 , 1.5561 1.919 D.21 ,.,,sz 1.5SlG J.a 411L 0.1411 1.1604 
Pit ... .. co.m1, - "°"" o. ,ms a.:ma 
•• 4L - «. •L CL o.cw., o.ouo 
Illa 4L « <IOL .CSL 4DL 0.1541 D.5137 
IU .... 4L 41. Go « a.aaa a.mJ .. CL .... Cl&. ~L « D.1449 , . ,,96 .. 4'1L «. 'IOL cCL - o.2326 o.ms 
SI D,IJ86 D.1195 2.n 0.1111 0.112119 o.~ -COL a.onT D.3090 
Ir t.0174 o.om, a.n o.o,n a.inn o.u 4QL 0,11117 0,0051 ,. - 4L - - 4QL a.1011 O.ll69 
ft .. 4L - « -OL 0.1154 0.5atJ 
lf eL 4L - ... cDL 0.0\35 o.O'H 
Tl 4L « ,_L 4L CDL 2.5070 1.3561 
u -OL - 4L 40L ... 1.6162 5.ll?l. 
V CL 4L 4L CIIL cOL 0.D17J 0.0571 
2n l.01J1 O.0'67 a.as O.D121 1,0117 ·2.9Z ..OL G,0044 0.01'6 
Zr .... 'IOL «. 41L 401. D.014J o.°'11 
If 1.5319 1.,m 4.0l 1,5450 1.4448 ,.11 oCIL 

09/21/90 
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Inorganic Acid Leach rce Besu]ts 
A Care 9 Composite s111ple and sag11ents 3 and 5 of Con 9 'Nere leached 

with nitric and HCl acid following the EPA SW-846 protocols (PNL-AL0-101). 
For a each segment five aliquots vere prepared for 1nalys1s. These include 
dup11cat1 sample preps, a spiked Silllllll• pr1p, • spiked control sample, and a 
methods blank. The spike control was prepared by adding the spike solution to 
an appropriate a111ount of d11on1zed water. Each of these aliquots ware 
analyzed by ICP spectroscopy at a IX and SX dtlutton (PNL-SP-7). ICP analysts 
dat~ are reported for 11ch di)utton. as well as I percent dfff1r1nca (~ Dif) 
betwaan the analyses. With the 1xc1pti0n of detection l1• 1ts (DL) and 
quantitatton limits (QL), all data are reported 1n units of weight percent (Wt 
I) ~et sample. If concentrattons fall below the esti• ated DL than•< DL• ~111 
ba ltsted. If the value falls bltwean the DL ind QL the the value w111 be 
reported in parentheses. Detection limits were estimated ta be three times 
the standard dtviatfon of the background. Quanttt1tion limits were esti~ated 
as t•n t111es the standard deviation of tha background. 

In Tables 10.4 - 10.6 colurm 1 contains a list of atomic S)'llbols of 41 
ele11ents for which data are provided. Colu11ns Zand 3 contain lX and SX 
dtlutton analysis data for a single santplt pr1par1tfon, fr0111 the segment. 
Coluwin 4 lists the percent difference (1 01f) between the dilutions. Thts 
sequanca 1s repeated for columns S, 6 and 7 for the duplicate s111Plts, and in 
columns 8, 9 and 10 for the rHthods blank s~les. In each of the tables, the 
last two columns on the first page contain the detection limit (DL) and the 
quantification limit (QL), respectively, in units of micrograms per milliliter 
(pg/~1). The DL or QL in Wt I can be calculated for any element by 
• ultfply1ng the listed DL or QL (in ~g/~l) by the appropriate Wt S Factor 1n 
row 3. 

The second page of Tables 10.4 • 10.6 contains pri•arily quality control 
(QC) data. Column 2 lists the average for the duplicate analyses and toluan 
3 prov1des the relative percent difference (RPO) between the analyses. Column 
4 tabulates the calculated Wt I spike added to spiked S&IIPl•. Columns 5 and 6 
li'st the data for the lX and 5X d11ut1on on tht spiked sample, and column 7 
lists the s Dif. between the spiked sa•p1es. C0lu11n 8 lists the percent 
recovered (I Rec) of the spiked sample. Columns 9 and 10 contain the IX and ..... 
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SX dilutions af th, spike control saaples, and coluan 11 lists the I Dif. 
between the sampl1s. The last two colU1111 list the calculated concentrations 
of elements fn the spfka control and tha I Rec fn the spike control sample 
1nalysfs. 
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TABLE 10.4: SST Core 9. Se!Jll!nt 3 Acfd Leach ICP 

IIIIISI Loglt 90· 1275•1 90·1Z1'5a1 ,v-,m.z ,o-1zrs.z 90•1ffll5 90-127515 
Dll1Ufo111 1.DCI s.oo 1.0G ,.oo 1.00 s.oa 
Wtl ractor 0.024M 0.12471 O.IIZJ49 o.,1N 0.02~19 o. 121197 

ICP IWI ti 171Z 1739 1711 1731 1TOI IT.IS DL Ill. 

CWt I) Cllr 'I) :mu Ml) MI) 'IDff (llrl •) Ml.•> 1Drf (ua/llLJ <ugla> 
:T a.0011 ca.emu .... (0.0019) .... CDL 0.01167 0.0224 • 

a.D17D CG.0171> a.maz o.oz,z 4.91 a.ou, CIL O.DQ7 0.1422 
Aa .OL .OL 4L « .. .OL 0.0&U O.Zka 
I cO.oo.6) ,cl)L C0.0072> - tO.DDSI> oCIL 0.155J 0.5175 .. a.11D11 D. IXIIZ 11 .1'1 a.1111,1 0.0012 6.U. ca.DDC11> oCIL o.oa11 a.DOSS .. .a!L .all .. - CO.DIIGO) cDL o.oooz a.DOG7 
ca 0.0595 0.06,LS I.JI o.aeet O.jWU •. ,s 0.0162 0,0171 10.ZI O.DCJCK a.1111,s 
Cd - .OL .. .. cDL Cll. 0.1241 a.,,s9 
ca « cDL 41. « 4L CL 0.0945 0.3151 
co - oCIL 41. 41. 4L Cl 0.2179 a.nM 
er D.m9 G.DIIOO 6.11 o.mt o.one ,.21 U.DDOI Cl O.Dll91 0.0304 
cu D.OOSO G.DID4 ,..ff 0.11029 v.acm 11.n .. .OL O.Olll1 0.01oz 
Oy - 4L .... ... .... .UL 0.11Cl9 O.D1lG ,. 1.3611 1.4577 7.111 ,.J6S9 1 • .wa, 6.ft O.II021 0.0015 30.:n 0.0034 0.0114 
It CD.CID4) CL O-.a342 (0.0492) «. cDL 0.4180 1.3033 ( LIi ,o.oom, CIL (0.0003) « 41. 'CIL O.IID86 a.ozm 
Lf 4L CIL «. «. cDL. CIL 0.0047 0,0157 .. D.0151 D,0170 1.21 0.0155 111.0,,1 7.71 O.OOJO D.0Cll5 14.2' O.ODOJ 0.0010 -. o.•s a.DIKI 1.51 0.0045 o.-. ••• (0.0001) CL 0,0D14 0.0046 
NII 4L cDL (0.0005) -ot. cDL. 4'1L D,01711 D.0,66 .. 9.21'6 9,1139 6.51 9.30J1 '·"" 5.91 0.°"21 CD.D44T) 0.1631 0."61 
Id CL Ct. ... - - -c»L 0,0440 0.1466 
II D. DO'IJ Cll.11119) D.0011 (a.oo,,, « 4'1L 0.0100 0.0332 , 1.5656 1.7339 10.n 1,5770 ,.,m 1.a .... 4L o.m, 0.6836 ... 0.0126 0.01lJ 5.IX 0.0129 co.0111, l0.0021) ~L 0.0301 0.100:Z 

•• (D.0005) -C,L (0.DIXl6) « - ctL 0.009C, 0.0312 
lh -C,L .OL .. « .. C,L 0.039G 0.1299 
lu 0.01Z7 (0.0169' 0.0129 (0.015£) - CL D.0653 o.z111 
Sb 4L .OL «. « - CL 0. 16]4 0.5"6 .. 40L C,L « . « « 4L 0.0975 0.2915 
II 11.11626 0.0661 ,.n 0.0536 0.OSQ ,.a 0.0072 C0,0085) O.OJZ6 0.1086 
Ir o.a,sa 0.0159 5,g 0.0151 0.01!59 5.11 0.0001 ca.noon 0.0003 0.0010 
Ta (O.D014) CL (0.0011) COl - CL 0.021, 0.091!5 
1'11 41. -cOL oOt. « cDL CL o.~ 0.2799 
Tl <O.DOOO cDL (O.OOQ4> - « -cOL 0,0073 0.02(..2 
Tl « 41, C\ « CL cDL 1.,~J S.ZI09 
u 0.11567 (0.1009) O.OS89 (0.0915) 41. -cOL 0.6372 2.'242 
V (0,QODZJ CL (O.OOOZ> « « cDL o.oma 0,0167 
zn o.ocm o.00t.1 29.a o.oan G.0040 r,, ti (0.0001) (0.0010) O.llll8 G.0127 
tr 0.111115 C0.DG17) o.oa,, (D.OD16) 0.014'5 O.D151 4.61. 0,0056 G.01117 
II 1 ,62JI, 1.6065 

• Ne-tha .................... t. •feht ...., to c• L~l•t• Ntl. 00/i6/90 
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TABLE 10.4: SST tore 9, Segment 3 Acid Leach ICP (Cont 1d) 

.. ,Zl'SaS ,o-,275a.l '4Sallplel0> 9D-1ffla4 90•1fflM 
1.aa ,.oo 4tlutt ... ,.ao s.oo 

91MZ7'5el 
90•121Sa2 lpll• .,11 .. _,__. lpfb lpUce Spike .....,. ... ldcW ... ,. IMplt cantl'Ol Carttro( Ill 

Ml> .. (wt I) (vt I) (VI 'I) I DU l .. c (Ul/aLJ <141•> S Dff ("9/&) I rH 
At .,,. 0.0017 co.001,, 
AL Q.D"6 17.1111 1.0161 0.0171 ,.,, ... .,,. 0.0419 ,.om o.or.5a 14.71 IS.SI 17.J 20,4 11.11 20.0 86,U 
I , ... ••• c0.0067> «. 
la o.oan z.a D,0459 0,0455 0.0479 !1.Zl "·"' , ... zo.1 Z.71 211.a 9e.91 .. II/A 0.00,1 a.DD11 0.0011 1.ss ft.n o.s 0.5 .3.ft 0.5 '3.11 
Cl o.~ 2.21 O.OSIZ 0,0631 1.61 
Cd II/A o.aan 4L 4l 167.JX 0.7 2.5 251, 11 D.S 14Z.ZI 
Ce IIIA 41. ~ 
co .,,. D.0115 (0.0105J 401. 91.7'1 4.0 6. 1 SZ.21 s.o 79.61 
Ct o.am o.n 0.0744 O.D1911 7.11 
C11 D.00JO o.a 0.0057 o.oau o.oon 11.11 93,ll 2.5 Z,6 5.01 2.5 98,5' 
Dy .,. « 4L ,. 1.JOI 0.31 1.JS07 1.4HJ 7.ll 
IC a.ma 2.,1 D.IB'O (0.0520) 
LI o.oaas ,,.11 CD.Q004) -LI 11111 CL 41. ... 0,0151 1.21 D.DH1 0.016'1 I.D 

' "" . . ., II.DI a.om 0.0154 0.0165 7.31 9S.41 4.9 5. 1 3.911 5.0 911.91 
llo .,, (D.0000 4L .. t.29.!I . a.n 9.230a 9.1522 6 , 1X, .. .,. 4L a. 
Ill 0.0013 1.n 0.0115 0.0121 0.01D 10.]X 9'.21 ,., 5.2 '·" 5.0 98.91 , ,.mJ 0.71 1.537J t.7Jl4 ,2.n 
Pb D.0127 J. 11 0.0115 O.OZ21 O.DZ26 ,.:n a.11 4.7 '·' ,.u 5.0 91.Sll: •• O.Olll6 11.11 (0.Q006) 4l 
1111 I/A - 41. 
lu 0.0121 1.6Z D.D128 (0,1151) 
lb •IA co.01,.,, -Ii• .,,. 0.0459 0.02"2 (0.Cl!1Z> U,71 ,2.0 15.1 Z!.4ll: 20.0 60. 1:11. 
II 0,11511 15,SX D.217' 0.2291 5.41 

· Ir O.D151 0.4X 0.0149 a.o,sa 5.71 ,. o.ao1z 23.U <O.DD15J oc&)~ 
th a/A - «. 
rl O.OOM ].41 (0.~J cCIL 
Tl -i• 0.0459 cOl -OL 51.~ 12.6 20.D 63.0X 
u 0.0571 3,11 D.0516 (D.096Z) 
y a.oaaz 4.71: o.am a.0112 0.0121 7.PI 96.z,t 4.1 ,.o l.OI 5.0 97.111 
Zn a.ocm 0.11 a.ans 0.0142 0.0166 16. 7'1 96.11 4.9 5.7 ,,.u 5.0 91,7:1 
Zr 0.0014 1.71 O.amJ G.IXl36 ,.a 
If 1,6150 ,.as ,.ams 

10/ll/90 

J? 

.. . ' 1· . .,..,_.._ . ...,... 



WHC-SD-WM-0P~75, REV. 0 

( 

TABLE 10.s: SST core 9, Segment 5 Acfd Leach lCP 

1111P L ... : 9G•tZf6al 9G•1~T IG•1Z7W 90--1271.12 90-1116.s 90·1Z76a! 
D t h1tl 11111 ,.an ,.oo 1.CIO ,.oo t.00 S.00 

VtZ Factor D.O'ZSZS D.'1626 O;~ 0.11976 0.02360 0.111'99 
ICP ~• 1721 17'6 1745 1717 1742 DL QI, 

Cllt l) Cllt I) IDlf Cln SJ CWt I) 1DU cm •1 (\Id., IDlf (ua/11&.J ,~,' 
:T .. CD\. co.oocz, .... 4L .... D.0067 O.CW4 

o.ot4CI CD.0116) ,.o,ue (I. CID92) CIL. .. 0.0'27 o. 1w 
Aa ~I. 4L - « CII. .... O,Oll2 a.~ 
I (D.0041) « C0.0076> .. CIL « 0.1,,s 0.5175 .. O.OG14 0.111115 I.ill 0.0014 O.DO'l4 ,.n CD,0001J - 0.00'7 0.0055 .. - 4L ~ '41. en. 40I. o.oooz 0.0007 
CII O,Mn o.as,, T'.21 D.D4N D.D!2G , .. 0.0067 0. tlOff 16 .ZI: D.0006 D.Da15 
Cd - 41. CL 40L «. ..OL D, 1248 a.,i,, 
Ca - 41, 4L 41. - cDI. 0.09'5 D.3151 
Co -CL - CIL CIL CK. -COL a.2179 D,7265 
Cr D.073' O.D765 J.ft D,0738 D,ffll z.,x (0,DCCl3) cDL D,D091 D.0304 
cu a.acm a.cm, 21.a D.IIDt.O D.DD43 a.a: 4L cDL D,00)1 0.0102 
Dy --OL 41L CIL 41L OIOL 41L o.cm, 0,0110 

•• 1,5920 ,.,m J.l: 1.6'19S , ... 4.D D.DOtl (0,0006) D,0034 0.0114 
( " (D.IIZJJ) -C,L (11.0226) « cDL cOL 0.4110 , .]933 

La (O,IIDO\) oCIL (D.OD04) «. 'CIL .COL 0 . 0086 O.Oilll 
Li cDL .OL - CK. COL cDL 0.00,,1 0.0157 
111 0.0127 0,0135 6.7'1 0.0130 O,D137 s.n D.DD14 0.0017 2l.ft 0.0003 0.0010 
~ 0,0050 O.DIISI ,.n 0,0050 O.D051 z.n CD,0000) -cot. 0.0014 0,0046 
llo - cDL 40L .. L 4111, cOt. o.arni o.i:i,66 .. ,.rrrr 10.2296 4.6X 9.t687' 10.J\79 S.51 (0.0G61) 4DL D.1631 0.5461 
Id 4L .. «. • L cOL 41L D.0440 0.1466 
• f 0.0024 C0.0029) O.DDZI CD.GD26) CIL cOL 0.0100 11.0llZ • 1.5111 ,.ao11 ,.,.n 1.6198 1.11,,z 14.21 Cll COL D. 2051 D,6836 ... O,ll]]J o.osso 5. 11 11.lmJ a.me ,.n cDL cDL 0.0!D1 0.10112 
•• CD,0009> ' • L CO.OOOS> cOL 40'- cOL 0,0094 0.Dl12 
Rfl • L .OL COL cDL .. Cll O,Ol90 D.1299 
lb.I 0.0141 CD.11173) 0.010 (D.0167) cDI. cOl 0.0653 0.2171 
Sb 'IOI. 4L .01, - • L cDL 0.1634 0.5"4 
Se oCIL 4l ~L - • L 4L 0.0875 0.2t1, 
Sj D.1271 0.0296 7.0I o.OJU 0.0364 5.91 D.1111'0 (0,00?'I> 0.0326 o. 10116 
Sr O.DZ1t a.gna ,.a O.DZ2J 0,0229 z.a ,o.aooo, cOL 0.0003 a.0010 
Te co.oam cOL (0.0011) « ~L cOL 0.0274 0.0915 
Th • L 41. «. - C.L "°" o.~ O.V99 
Tl (O.OOOJJ - co.oaan ... .OL • l 0.007J 0.024l 
Tl 4L .. « .... -GL .. 1.5143 5.2809 
u 0,070J co.,a,,, 0.0699 C0.119Q1) oCIL - 0,6372 2, 1242 
V (0.0DDl) « (D.0002) «. cDL -« D.0050 D.D167 
Zn 0.11105 0,0111 1Z.1:lli a.an, 0.0127 11.JX (0.0001) (0.0012) D.IIQI O.D127 
Zr CO.OGOJ) « (0.DDOl,J COL 4L .OL 0.0056 D.D1a7 
II 1.?'093 1.7433 

• Nethads bin ... "" ... SIIIPI• 11ellht a.m.d to calculat• wtl. 00/26/90 
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TABLE 10.~: SST Core 9, Segment 5 Acid Leach ICP (Ccnt1d) 

90•127'al W•t276aJ <1&aple I~ 90· 1276-4 911-127614 
t.DD ,.oo -cl flut I mP 1.0Q ,.oo 

90-117'91 
90·1Z1W lptb · Spfl: .. lpl• Sptli:e lptke lptla 

AW,' ... Mad 5-1• '-'• Control C-trol ITD 

Cvt I> uo (Wt I) tilt I) (WI 1Q I Dff Iha (14/1111.) (...,._> Z Off (Ul/al.) I Ne • At .,,. 4L « 
Al o.om 1.6.ZI 0.01117' C0.009'U .. .,,. 0.0471 0.0411 '·°"' Zt.61 17'.GI 16.7 19.4 15.91 20.0 a.,1 
I a.0010 1'.31 co.oon, « .. o.aou ,.n 0.0'72 , ... , 0.049' 3.1'1 9'.111 19.1 211.S 2.a zo.o 99.11 .. .,,. 0.00,2 a.0011 o.oo,z 1.11 "·" o.s 0.5 4.11 o.s 9'.61 
Ca a.D'II S.SI o.asoa o.as:s, , .. 
Cid .,. 0.0012 « 40L 111.JZ 0.7 2.1 208.91 o., 131.ft 

i Ce 1/l '4L 41. 

f Co .,. 0.0118 (D,011•, 41. 99.&I ,._,. , .. 56.21 s.o 17.41 
Cr o.am o.n 0.17'lZ . D.0752 2.1'1 

~ cu a.oan 59.41 0.0059 0.0071 O,OOl5 1,61 1111.41 z., z., 1.n z.s 91.61 . . .,. I/A Cl. 4L ,. 1.6CS7 1.11 '·'°'' '-"" S.OI 
r o.CZJO I.ft (0.0211) «. 
La a.DOM , .. (I.OOM) «. 
LI .,,. Cit. oCIL ... o.o,za 2.21 o.o,z, a.0111 ,.n 
Nft o.DOSO 0.61 0.0118 0.0167 o.atn 2.11 99.0I ,.o ,., z.ss ,.o 100,0I 
IIO IUA 41. « 
Ila •.11J2 ,.n 9.MJO ,o.U44 s.,s 
Nd .,,. « 4L 
It o.QOU n.a o.ona a.om D.0131 1.51 96.0I ,., ,. 1 z.n 5.0 M.71 
p 1.61107 2.u 1.612, 1.7961 11.41 
Pb O.CSZI J.n 0.0111 o.0440 0.0454 J.21 95.51 s.o ,.1 15,0I s.o ,oo.zs 
•• o.aoos , .• C0.DII05) « 
Ill .,. CL 41. 
lu o.o,u z.u 0.01'4 C0.0164> 
Sb .,,. (0.0111> « 
St Ill 0,041'2 0.0262 (0.0266) 55.SX 12.7 14.0 ,a.a 20.0 63.71 
Si o.os,o 21.51 0.11J7 D, 1160 Z,CII 
Ir o.mz, 1.11 o.am o.cmo 3.71 
re 0,0011 12.n co.ao,s, -GL 
1'11 NIA « -UL 
n D.DOIJJ a.,x CD.DOO'J) « 
Tl 1/l o.04n (0.0601) .UL IZ7.4X 25.7 5.l 79,21 zo.o 121.u 
u o.cmn o.a 0.0690 .OL 
V o.oaaz 12.41 o.ona a.oua o.om z.u ••• 4.9 ,.o 3.:ZX ,.o 97,51 
:zn 0.0110 a.51 0.0111 0.0221 0.0241 ,.n 9'.41, 4.t 5.7 16.lS s.o 94.7'1 
Zr- a.OOOJ ZJ.71 (0.0003) « 
If 1.ral z.• ,.11111 

10/23/90 

39 

............... ... , ,. 



WHC-SO-WII-DP-075, REV. 0 ( 

0 6 SST Core 9, Cnnrios1te Ac1d Leach ItP TABLE l • : ...... ,.. 

':;t L..,1 I0· 1257•1 ,a. 12'7•1 IO•tZ57'.Z 90•1257.Z 90• 12'1.S 90• 1Z!l7d 
ur1en, 1.00 S.IO 1.00 5.DO 1.00 ,.oo 

wt$ •lldw o.cma o.11611 O.OU74 o.n161 a.mu o.n6SI 
JC, IV\, 1705 17J1 1704 1729 17111 ,n. Dl OL 

Ml) MI> IDff Cwt I) 
'"' I) 

:IDlf (Vd ., MS•> ::mlf CutlaLJ CUI~) 

! ... a.DUS1 O.OIBZ Z,61 o.Oll30 D.0034 11.az «. Cl 0.0067 o. 4 
Al o.m4 a.mz s.n o.om o.~r ,.a (D.Oll,Z) COL 0.11427 0.1422 
Aa « « 4L 4l 41. 'IOL D,oaaz 0.29t,O 
I co.oou, 41, cOL .. - cOL 0.1553 O.S11! 

~ ia D,111111 1.00,:s 1.,1 · 0.0012 O,IID12 I.ft cOL 411L O,D01T D.0055 j .. « « 4L cOL cOL COL a.uooz 0.0001' 
ca 0.11599 D.DM4 7.SI O.W4 D.0614 ,.zz o.a,u 0.0154 7.ZI 0,0004 G.001!1 
Cd «. cOL 4L .OL CL cOL 0.1M 0.4159 
Ce (G.IXIU> ... « cOL CDI. cOL O,o,t.S 0.3151 
Ce cOL « 4L «. 40L « 0.2179 0.7265 
Cl' D.0120 O.G71Z 5.11 o.ona a.on, "·"' 4111. «. o.ow, 0.0306 
c:u 0.111143 D.110'6 ,.a O.CIOll D.0046 7.11 (0.0002) cOL O.IIOJI 0.01112 
Dy Cl. cO&. cOL cOL COL 4'll o.r:m, 0.0150 ,. '·""' ,.,.,, 7.0I 1,4658 1.SHZ 6.ZZ 0.0006 cOL O.OOS4 0.0114 
l (0,11261,) CDL (D.OZ77) 4L oCIL 40L 0.4110 1,393] ( 
LI 0.00'5 (0.001') 0.0015 co.oom cOI. cOL O.DOM o.02aa 
LI « -ell. 4L COL « cDL D.00,.7 0.0157 

"' 0,0156 O.D167 .,,,1 O.lt161 0.0111 '·" D.0029 O.OOJ1 6.7'1 O.OGOJ 0.0010 
111n 0.0050 O.DOSS 6.DI 0.00,1 D.OIISJ 4,11 cOL ~L o.oa,, 0.0°'4 ... 40L « CL 4111, ..., .. 411L 0.0170 a.a~" .. ... , '·'"' , .• '·'°" ,.uaa ,.n (D.0056) cOL 0.1631 a.546, 
11d 4L 40L «. ~L cOL ~L 0.0'40 o. 1'66 
If D.DG17 (O.ODZZ) 1,0016 (0.11021) -OL -OL Q.0100 D.Ol3l 

' 1,47Z6 1.1211 10.U 1.4762 l.60fS ••• « IIIL 0.21151 0.6136 
,b o.am o.0306 1a.u D.0271 0,0116 11.61 cOl. cDt. 0.(13(11 0.1002 .. CD.0006) 4Dl (0.0006) cOL 40L •L 0.0094 0.031Z 
Ill 4L « 4111. « cOL COL 0.0390 0.1290 _, t.0160 ca.o, .. , 0.D111 (0.0145) «. « 0.065S O.Zl71 
Sb '41L COL 4GL 40L 40L COi. 0.1634 D.5446 
Se -Ol 'IOl « 40L Cl cDL o.oan 0,2915 
tf 0.°"3 0.11691 D.B o.ass7 o.OJM 1.,1 0.0040 4Dl D.0326 0.1CS6 
Ir O.D174 o.a,a 4.91 o.o,n a.0112 ,.ox 0.0000 (0.00111) O.GDCIJ 0.01110 re Cll.001S) cOL CO.DDlt) CDL .OL ~L 0.0274 0,091' 
Tit cDt. «. « CIC. 4GL cOL O.Da40 0.2799 
Tf 0.0007 (D.001D) O.OOll7' (0,0010) cOL « D.0075 O.D2Q 
Tl -CL 'IDL 4Dl CL 40L «. ,.,au 5.2II09 
u 0.11617 40L 0.06DZ COL cDL 40~ D.6172 2.1242 
y CO.DOOZ> 4l (G.DOll2) cOL cOL CCL a.ooso 0.0167 
Zn o.oon O,Glld4 2'.a a.oa,J O.Da66 2'.ff co.oao,, 0.0011 O.OCIJI 0.0127 
z, C0,0004> 40L (0,0004) COL -OL COL 0.0056 0.0187 
•• 1.6"'6J 1.6148 

• Nlthadl blri • ..,., ... llllpl• •laht Uled to c1lc:1.1l•t• 11tl. 09,U{'XJ 
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TABlE 10.6: SST Core 9, C011pasit1 Acid Leach ICP (Cont'd} 

91H2!7a! 9G•1Z5M CClllp I. 111> 90•1Z,7a4 90·1257114 
1.aa 5.00 cDilutt- 1.00 5.DO 

111-1257•1 
91H2!7a2 lplll• s,,n .. Spit ... Spit• 19fk• Spika 

a.w ... Added s-.&• s-.,1• Cantral CDntrfll ITD 

Cllt I> IPO Ml> (Wt s, (Vt IJ l Dlt I he (Ulht.) CLG/111,.) I D ft (~) l NC 
Al O.DGJ1 z.n a.ms, a.am, ••• • 
Al D.IDS4 0.41 D.a:J46 0.04GI 15.ft 
Aa I/A a.ems 0.1161'1 0.11511' 24.71 at.a 11.] ,,_, ,.21 2G.D ,1.n 
I I/A CD.OOff) oCIL .. 0.001:a .a.n. I.ORS O.ODI O.OSIII '·" ..... 2D., zo., o.n ZD.D HIO,ll .. ., . o.oau o.ornz 0,0014 1Z.91 96.:SX a.s o.s 1.IX D.S 95.J'l 
CII D.OIZZ 7.ZZ O.D69Z a.om 12,TI 
CCII II/A D.0013 CL 40L '"·"' D.7 o.s 136.0S 
Ce .,,. CL -ell 
C. II/A o.om CD,0105) oCIL aa.01 s., 3.1 ,,.a 5.d 71.'1 
Cr D.0720 0.1Z o.onz D.Glt7 1!.TI 
a, o.oou a.n D,II066 0.11101 11,0124 15.6S 91',ft 2.5 2.6 3.0: z., 99.9l 
Dy .,,. 4L -,. 1.IM9 o.a ,.,no 1.661111 ,:s.zs 
IC 0.0270 , .. CD.0289> -clL 
L• ·~D015 D.IX 0.00,, (D.IIJ24o) 
Lt .,,. CM, 401. 
Ill 0.0151 s.a D.0163 0,0116 1:5,8' 

"" D,11051 D.61 0.0111 0,0179 D.GZOZ tZ.91 97.9'1 5.D 5. 1 , .6SII 5.11 1D0.1'1 

""' I/A CD.OUOS) "°L ... 9..3968 O.ll t.42'9 tl'I.J1ZS 9.41 
lid NIA - CL 
Ni D.0017 ,.n G.0131 0.01'3 0.0115 ZZ.1S 96.JZ 5.D ,.z 5.0: ,.o 99.6.S 
p 1.'744 O,Zl 1.4967 ,.,m 11.ft 
Pb D.OZ71 O,ZI a.um 0.0406 D.°'89 Z0.51 97.ft ,., 4.5 4.ZI ,.o 94.1S 

·la 0.0006 1D.51 (D,OCICl5) 41. 
1h II/A «. cDl 
au 0.0139 ,.a 0.0137 (0.at15) 
lb I.IA (0.0110) &0.OZII> 
se 1/A o.aszs 0.0289 0.11311 ]3.2S 54.91 12.7 14.5 14.ll 20.a 63.l.l; 
If a.aszs 63.91 0.2065 0.2273 \0.11 
Ir D.D174 O.ZI 0.017' D.0192 10.DI 
T• O,DOIJ Zl.6" C0.II01S> co.oosu 
TJI I/A cDL CL 
Tl 0.II007 0.6" 0.0007 (0.0013) 
Tl .,. 0,0,25 ~L tO.ZIDO> 60.11 11.J 54.4 372.ZI. 2D.D 57.9 
u 0,1'1610 Z.51 D,0609 C0,ot5t) 
V o.oooz 6.SI 0.0131 0.01:so D.0146 12.ll 97.G 4.9 ,., o.n 5.D 99.31 
Zn 0.0053 o.n 0.111:n a.om 0.022a 21.41 97.91 5.0 5.1 ,, .. ,.a 99.7: 
'Zr 0,OIIIM 4.51 o.aao1 (0.OOGI> 
II ,.u,z 1.4% 1.64:SO 

10/23/90 
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Inorganic Water Leach rce Data 
The Core 9 C011pOsite water leach ICP Dat, are reported fn Tabla 10.7. A 

core composite suple was leached with deionized water {PNL•ALD-103), 
filttrtcl, and distributed for analyses 1nclud1ng analysis by ICP spectroscopy 
(PNL-SP-7). The sample preparation was c011pleted in duplicate and included a 
methods blank. With the exception of detection limits {DL) and quant1tat1on 
li• tts (QL), 111 data are reported tn units of weight percent (wt S) wat 
sample. If concentrations fall IM!low the esti• ated DL then•< DL• will be 

listed. If the value falls betwe~n the DL and QL the the value will be 
reported 1n p1renthe11s. Det1ctton limits were estimated to be three times 
the standard deviation of th• background. Quantitation limits were estimated 
as ten times the standard deviation of th~·background. 

Col1111n l of Table 10.7 lists the ato~1c s.Yllhols of the 41 elements for 
which data 1r1 reported. Colu111ns 2 and 3 contain the results for the analyses 
of the both th• 2X and lOX dtlutton saq>les, and colllDll 4 lists the percent 
difference (S Dif) between these dilutions. Columns 5 and 6 contain the 
results of the duplicate analysis and colu11n 7 lists the I D1ff. Columns 8 

( 

and 9 contain the results of the analysts of the 11ethods blank. Columns 10 ( 
and 11 list DL and QL values, resptetively, fn units of ~1crogrillls per 
m1111liter (µg/ml). The DL or QL in weight percent (Wt%) can be calculated 
for any element by mu1tip1ying the listed DL or QL (in ~9/•1) by the 
appropriate Wt S Factor fn row 3. Colua, 12 tabulates the average value for 
the duplicate analyses and Column 13 reports the rel~t1ve percent difference 
(RPO). 

<. 
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TABLE 10.7: SST Core 9. C~stta Water Leach ICP 

._ L,iatato-,ZS7c1911•US7c:1 W-\ZS7cZ91M157d to-US7d 
Dtluelanc a.DI 10.ao 2. 00 10.00 I.GO 

90•125711 
Vil Pc~ra 0.01'6S O.Dlll1S 0.01990 D.'"41 a.O\t1'4 I.DN61 9Cl•125T'c2 
ICP ~I IISI 1• 1 \157 1150 \156 '"' DL -. ,..,., ... 

Cwt :Q (Ill S) DH (Ill S) (IIC l> 111tf UltS •) ,~•) CUlll•U C..,.._J MSJ a,o 
At (D.00OU CH, CO.DOOi,) .. .. .. a.0111 a.116al 0.0004 o.n 
AL ,a.OOG11 CIL cOL - - - O.ID'I a.nM> .,,. 
M - cOL cOL 40L cDL 4L O.DID5 DJ6M .,,. 
I ..... - co.ooao, CIL. ctL - a.0671 o.ma I/A .. - - ... «. CIL - O.CI041 0.0111 I/A .. .... « .... CL cDL 41. o.llOGI O.ODD6 I/A. 
Ca 1.000, 0.0011 llo.71 1.0011 0.11112t SI.II O.DOIII O.D011 a.OOD9 O.DOJ, 0.0014 61.51 
c:.a .c!L - - - 41M. ctL a.aan 1.11236 MJA 
Ce 'IOL .. .OL - - CL O.Z59J D.164Z MIA 
Co CL oCIL CIL --OL - .... a.sm 1 .... MIA 
er O.DDSO CI.OIIO) o.oau co.DOSSJ 4lL « D.G16 o.,ass O.DOSt J,6l 
Cw ... CIL - oCIL -ell. .... a.nm a.om .,,. 
Dr CL ..... - cOL -OL CIL D.0119 0.11595, .,,. 
•• ,.oaas (D.0021> ..• , D.004Z 13.U .CL .OL D. D090 O.OlllQ 0.0Gl7 63.ll 
a: co.ma, 4L co.om, « «. CIL 0.,111 z.osn a.0229 o.a 
l.e - CL "°" .. - CIL o.ozu o.am W/A 
L.I - CL Cl, -01, - - 0.1106 a.llS55 WI&. 
1111 a.ooa a.ooas T.91 O.DOD6 O.OOIIS ,.111 1.aaoz a.oom o.oaar a.CO2(. O.D004 44.ZX 
11n - - 41. 401. CIL «. 0,0017 D.0057 .,,. .. (l,OQOJ) - <0,DOIIJ) cOL cOL - 0,0071 0,0260 o.aDOJ 7.01 .. 9.Jo&t t.3511 0.11 t.H.61 '·'"' l.'IS -OL COL a.nu D.113& ,.4415 ,.11 - '°" - «. - - CL 0,1111 O.l726 MJA 
Ill -OL 4111, CIL .ol. - 40&. D,02"4 0.0112 MIA .. 0.7451 0.136Z ,.ax a.8042 0.7711 'S.Zlt 'CIL ... D.3S'9 1, 11162 0.7147 T.il 
fllt . 41. -co&. .... 'IIIDL ~ 411, 0.0766 0.2553 I/A •• 'CIL - 41. ·- -CL .01. a.D19l 0.11642 I/A .. ~ - -01. COL - ..OL D.1"40 O.WII MIA ., .OL -OL Cl&. 4L - 411L a.GfflJ a.noo "'" • - Cl&. -ca. «. oDL - D.'212 D.W9 .. ,,. 
le - 'IIIDL - oeOL -0&. 411L o.oa?S 0.2916 .,,. 
st o.mz o.a,, ,a.ft o.057' G,05J4 7,ll CL. ,Cl, o.DQ? 0.1,a, t.CU,M '8.~ .,. .O&. ... Cl,OOOG> «. 411L 4111, 0.001' o.ooc.a IIJ'.l ,. •1. -01, COL - CL cOL o.am a.20aa MIA 
111 ... 401. CL ..OL 4111. -CL 0, 1ff1 D.6lGlo K/4 
1l ... cD&. ~ 401,. •L ... o.o,z, D.OoWQ NIA 
Tl 'IIIDL 411. ~ CL CL -OL J.9597 1J.1990 .,. 
II -OL - 4L - 4L CL t,6'SO S.l.&14 M/A ., CIL 'CIL .OL 4l. - CIL 0,0107 a.G357 ll/A 
ZIii COL CL ~ .01. « .... O.OD6J D.021D .. ,,. 
Zr ... COL ... CIL C>L «. D.01\4 0.0311 MIA 
It ILIA I/A .,,. .,,. 
• IWtlladl Mri • ....,-ea ... ,. i,tltht Ul• cf t11 c• lculaca WCI. 10/Wta 
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Inona&n1c water Leach Anion An1Jys1s Results 
An 1lfquot of the Wate~ Leach surpla praparat1on solution (PNL-AL0-102) 

was analyzed for anfons by fan chromitography (7-40.8) and total tarbon/total 
inorganic carbon (7-40.7). Each sampl1 was prepared fn duplicate. In 
addftfon, an anfon spika was addad to a third s1apl1, and I spite control 
sallJ)le was prepared by adding tha same spfkfng solut1on to de1on1ztd water. 
Each suft1 of analyses fncludtd 1 •thods blank. 

The Cort 9 Data Package contains anion analysis data for Seg11ents 3 and 
5 and tha Cor• Composite (Tables 11.1 - 11.3). Column 1 of each of these 
tables lfst the anions for which data are reported. ColuMns 2 and 3 tabulate 
the analytical results for the analyses of the duplicate samples and coluran 4 
lists the relative percent diff1r1nce (RPD) between the sa•ples. Colu• n 5 
lists the •as prepared• conc1ntr1tfons of the anion spiking solution and 
colUllft 6 lists the •11easurec1• conc1ntr1tfons that are derived fn,• the Spike 
Control 1n1lysfs data. Column 7 lfsts the calculated value of the •spike• 
added to the spiked sample. Column 8 reports the results from the spiked 
sample 1nalys1s; percent recov1ri1s (~ Spk Rec) are listed fn colu• n 9. 
Estimated aethod detection li~its &A shown in colU11n 10. 
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TABLE 11.1: SST Core 9, Seg11ent 3 Hater Leach Anion Analysis 

Saaple: 90-1275 
05/05/90 

-----Spike•Control--(a)-
Bl B2 'l'rUe B4---> B3 Spk Bl I Spk B5 (C) 

(ag/kg) (119/JcgJ RPD (ug/11L) (ug/llL) (mg/kg) (119/kCJ) Rec (119/kg) 
--t 

F 1940 1.01 94.41 I 1960 50 53 519 2440 <20 
Cl 1200 1270 5.71 100 106 1040 2270 99.51 <20 
H02 10200 10600 l.81 1000 910 9590 20300 103.21 <40 

i NOJ 112000 17!5000 1.71 5000 SOSO 49400 233000 120.41 <40 
~ P04 24500 2,HOO 1.21 1500 1550 15200 l8200 19.11 <40 
C,1 604 11100 11300 1.81 500 520 5090 16500 104 .. 11 <40 

I TIC 717 699 2.51 <100 
roe 586 579 1.21 <100 

:a 

(a) The spike'• • aa•ured concentration ha• been u•• d to calculate 1:h• 
~ 
0 

I quantity of spike added in ag/~g. 
I (b) The l spike recovery ia valid only if the spike level i• over 201 
I of the aaapla'a base value. 
I (c) The •verage Wt-gm ot Sample 1, 2 is used to calculate blank in ag/kg. 



TABLE 11.2: SST Cont 9 • Seg11et1t 5 Water leach An1 on Analysts 

Sa• ple: 90-1276 
05/05/90 

-----Spike•control--(a)-
Bl B2 True 84---> Bl Spk Bl I Spk B5 (c) 

(ag/kg) (119/Jtg) RPO (ug/aLJ (ug/• LJ ('ll!J/kg) (• g/kg) Rea (IIC)/Jtg) 

i 
--t 

p 1960 1990 1.,1 50 53 523 2520 104.21 <20 
Cl 1320 1310 0.11 100 98 968 2250 ,,.,, <20 
N02 3]50 3390 1.21 1000 1010 9970 13300 ,,.,, <39 ... NO3 197000 199000 1.0, 5000 5100 50400 :150000 103.21 <]9 

(1) P04 24500 241500 0.41 1!500 1520 15000 38700 94.31 <39 a 
604 11500 11600 0.9. 500 514 5080 16800 103.31 <39 ~ 
TIC 311 289 7.31 <99 pl 
'1'0C 496 498 0.41 <99 ~ 

a 

a (aJ The spike's aeasured concentration has bean used to calcul•t• the 
f quantity or spike added in ag/kg. 

' (b) 'l'lte I • pika recovery i• valid only if th• • pike level is ovar 201 
i or the sample's base value. 
' (C) Th• average wt-CJ)I of sample l, 2 is used to calculate blank in ag/kg. 

- -



TABLE 11.3: SST Core 9, Composite Water Leach Anion Analysts 

Sanple: 90-1257 
04/11/90 

-----Spike•Control--Ca)-
Cl C2 True c,---> Cl spk C3 I Spk CS (c) (119/kg) (ag/kg) RPD (ug/• L) (uq/• L) (ag/kg) (ag/kg) Rec (Ilg/kg) 

i 
--i 

1970 2040 3.51 50 54 54, 2540 ,a.:n F 
<20 Cl 1230 1280 4.01 100 98 988 2320 107.81 <20 NO2 90JD 8870 1.81 1000 1020 10300 19200 99.51 <39 +a NOJ 187000 189000 1.11 sooo 5140 51800 252000 123.61 109 ~ POI 24200 26200 7.91 1500 1490 15000 37600 82.71 <39 C S04 11000 11100 0.91 500 504 5080 16300 103.31 <39 ~ 

TIC 618 627 1.41 <99 pl 
TOC 304 298 2.01 <tt 

~ 
The spike•• Measured concentration baa bNn used to calculate the 0 C•) 

• quantity of spike added in ~/kg • 
I (b) The t spite recovery i• valid only if the spike level i • ovar 20I 1 

of the sample's base value. I (c) The average wt-g11 of sample l Ii l la used to calculate blank in 119/tg. 1 
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other lnorqanfc B•suJts 
Graphite furnace atm1tc 1b1orpt1on spactJ"ascopy analyses ware parfanned 

on the Core 9 cDIIIJ)Os1te sample. The SUIPl• was prepared by the acid leach 
111thod (PHL-AL0-101), and was &r1alyz1d in duplicate along with I spike, a 
spike contr0l ind a methods blut sample (Table 12). D1t1 fs included for 
As, Se and Pb. 

Colort•t1c analysts for chrC111t1111 (VI) were completed on aliquots of tha 
Core 9 composite water leach SIIIPlt. The sample was analyzed 1n dupl1cite 
along ~1th I methods bl&nk Sl!lple. The results are reported 1n ag/kg (Table 
12). 

Tha Core 9 c011pos1te was S111Pled and analyzed for mercury fallowing the 
protocols outlined tn the EPA-CLP statement of work. The analyses war• 
completed 1n dupl1cata, 1 third SU!ple split was spiked with mercury and a 
forth s111ple was prepared by spiking tht mrcury standard into deionized water 
tTablt 12). A inethods blank was also run • 

. EPA Method 350.3 was used for th• 111110nfa analysis of the Core 9 
Composite w1t1r leach sample. The sample was analyzed in duplicate along ~ith 
a methods blink suple; th1 results are reported in mg/kg • 

.... T ~---·.-• 
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TABLE 12: SST Cart 9, othar Inor9an1c Results 

An1Jys1s smJ• Ntllpber mg/kg 

M • As 9O-1257-B•l <2 
-8-2 <2 
·BS <Z 

- Se 90-1257-B·l (a) 
-B-2 (1) 
-B-5 <2 

-Pb 90-1257-B-1 253 
-8-2 265 
-B-5 <2 

Chr011h111 (Vl) 9O-1257-C-l 36.4 
-C-2 36.8 
-C-5 o.o 

"8rcury 90-1Z57 -D-1 0.70 
-D-2 o. 10· 
-D-3 0.78 
-D-5 <0.04 

Annonf1 90•1Z57•t-1 274.B 
-C-2 261.0 
-C-5 17. l 

(a) Analyte suppnssion due to matrix effect observed an final dilution runs. 

•··. T' 
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SECTION 3 

RADIOCHEMICAL DATA TABLES 

so 

. . .... T _...,_ . .,_._ 

' 

( 



.. -. T' 



WHC-SD-WM-DP-075, REV. 0 

RAQJQCHEMICAL RESULTS 
Rad1och•1ca1 analyses were ccmpleted on s1l~cted segment and care 

CDIIIPOS1te S111Ples. The solution resulting from the potass1aaa hydroxide (KOH) 
fusion (PNL-AL0-102) were split between the tnorg1n1c ind radfocheni1stry 
groups. Rad1ocheni1cal analyses c0111p1eted on th1s so1ut1on include G11111111 
Energy Analysis (GEA), Total Alpha, Total Beta, and Total Uran11111. These 
rad1ochea1ca1 analyses were alsa c011platad for the Water Leach sample 
(PNL•Al0-102). GEA data an reported in Table 13. The rest of the 
rad1ochem1stry results are reported fn Table 14. 

31. 
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TABLE' 13: SST Core 9 Galina Energy Analysts Data 

llddlt I au l Ille Ihm 
C.-137 • Eu-lSS • frl54 • -----------------

Cauftllng uCt/1 ... t +/• I IICl/1-wt +/• l LCl/,-..t +/• I •I- I 
Cat-r la. Tl• MiZ k.V arnrr llli ta, errar 1274 lie¥ arrar lllC:llda Cnarg.f llal 111:1/1-wt error 
·---·---·---- ------- ·------ -------- -------- ------- -------
Su.ti.! 

------------
H-031:IIHH lCIII • In. 15,ll 0,17 D.D115 14,1 A• -241 Sl.54 o.a1 ... JCI I -i to-Iii llJl.5 I.ID14 45 

ld-lSS 17.41 D.Dl115 t1 

90-DSGD·A-2 IDG • In. 1s.n 0.11 I.DIU1 II.I a.-:m SI.M D,DlZIS Sl ! Cit Co-M lllZ.5 I.DIJ2359 51 

N 
9&-DlOO-A-3 15 hr. D.1828 I.SJ I.IIODI 31.7 1.0014 4G ca-&1 IJJZ.5 D.1111154 lZ j C.-144 133.54 a.oun .. 

C.-134 liG4, 71 I.Dll3 II 
:a 

911-l\301•.A•l IID • In. 15.H 1.16 0.01671 11.1 Co-61 l33Z.5 o.aoam 51 ~ 
tilt-lSJ 117.U D.01579 HI a 

I 90-DJOI-A-Z lDa • In. 15 .49 D.lli D.013lZ 141.D M-Z41 59.54 D.11148 4Z t 
I 

J 
90•0301--A-3 15 hr. I.OUN l.25 to-lO l33Z,5 D.DllllB • . 

c.-u, 504.71 0.000cm lt 

• llrll1 stltllllc.l w1l1111 er-1 1htad; tat• I unc• rt1lntl• 1 en about 51, 



TABLE 13: SST Core 9 Ganna Energy Analysis Data (Cont 1d) 

Addtttan1I IM:lldn 
Cs-l.J7 • Ell-155 • Eu-l!it • -------------------

tourittne uCl/g-•t +/- I UC1/11·•t +/- I iiCl/9-•l +/• I +I- I 
Cu•l-r Ila. T1ae &62 kd lrTW HS b'I error IZU bl lll'rar luclld• Energy bV IICl/11-wt arrar ....... _ .. ______ ---····- --------- --------- --------- --------- ---·----

SE&IIEIIT S 

-···--·-------
to-0304-IH 100 • In. ll.!11 D.111 D.IZOlli 11.a ... , ... 51.54 I.C119616 11 

-t C.-IO lll!.5 O.NIIN B 

I 
61H53 '1.0 1.11168 25 
C.-144 111.54 1.13342 35 

Ul !MHl1D4-A-2 IDO • In. 11.11 1.19 1.041111 7.51 &d-J§.1 17.41 I.DS119 9 
C,J 

!II-O.SD4-A•3 13.1 hr. 0.11621 2.69 Co-la lJ.SZ.5 D.IIDD95 11 

~ C.-1J4 II04.1l D.GIIIJI J9 

90-DlOS•A·l 100 • 111. 12.18 D.H O.Dl51I Z5.a Co-H 1332.5 I.CI0118Z za j;I 
Gd-151 97,'43 11.01485 45 :a 

~ 9G•D3D5·A·Z 100 • in. II.Ill D.19 D.01732 11.l Co-&I 1332.5 O.DN845 1Z 0 

• &d-151 91.4.1 0.11!125 2D 
t 
t 9lHl30S-A-3 15 hr. 0.0361 1.45 Co-60 1332.5 D.0011111 lZ 
J Gd-153 103.18 D.11111734 zz . 

c.-1« m.s• D. ICl3Z117 24 • Only 1t1ttstlc1l v•l1»11 are ll • tm: tat1l uncert1lntl11 .,. ....,.t !II. C1-ll4 604.11 D .OClll144 ZS 

- -



TABLE 13: SST Core 9 Gaona Energy Analysts Data (Cont'd) 

Addltl-1 lu;1tde1 
Ca-1:17 • [u-1155 • tu-154 • -----------------r.auntt111 IA:1/g-wet +/- I ue11,-t +/- I IICl/1._t +/- I •I- I C&lsta.r •• 11• IIAbY •nw JO!li l•Y ., ... , U74kd 11rror lla:11111 [ll• l'llftc.W ~t/e-t ffNlr 

-------------- ------- --------- --------- -·------- --------- ------... r.at!POS Ill HafUiDI I 1l101 I 

----------------··----
H-IZSS-A-1 1111 • I•• 13,H 0,11 G.11&4 I.ZJ l.1Zll 4.J7 Aa-241 5!1.54 D.05171 .. 

~ (u-152 1409.01 1.a11s 11 

11-USS•A•t IDO.tn. ll . 51 O.ll l.l4&t 7.54 I.IOH •• 13 All-HI 5'.54 1.14152 14 

9CHt~•A-S J,5 hr. a.01m 4.71 ·--. CD·&O l:W.l D.INH 1 ~, 
c• -u• lll.54 D.D05MD 28 ~ 

i 90-1251-A·l llG • h,. 14.11 11.18 0.15• 1.1 o.um 4.51 All-!41 SI.SA 1.0435 11 

111-1151-A-t 11D .... 1-4.1& D.17 1.1919 8.31 0.1252 4.51 .... ,.. !11.54 0.0J4ffll 17 
pl 
:a Co-ID 133!,S II.Dl57-4' 41 
~ E• -152 ICGl.111 l.ll197 ta 
0 

COMl'GSITE 

' f ·------------
I 91H257-C•l 100 • In. 1.87 0.1 
i 
' 9G-lt57-C-! JGQ • In. l.7J 0.1D 

lt-1!5J•C·S 15 hr, 11.0141!1 4.ll Co-&O 133Z.5 O.D11495Z l 
C.-134 IIM.11 D,OCI034 14 

• Only 1t1t1atlcal valun • re llslltd: total unc•l•lntie• an, lllout 51 . 
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TABLE 14: SST Core 9 Radiochemistry Data 

TOTAL ALPHA, TOTAL BETA AND URANIUN 

lot 1lph1 Tot beta (dPll/g) Uranh11 
Custoaer No. dpa/g +/- I error* @Sr90-Y90 +/· I error ug/g wet wt. 

-------···---- ---------.. - ------·------ ·--------------- ------------- -----------.. -
Core 9 - 5eg11ent 3 
90·0300-A- l l.68E-t-05 4.l&E+D7 3.6 175 
90-0300-A-Z l .71E-4-05 3.92[+07 3.6 171 
90-0300-A-3 2.57E-t-03 1.2CE• 06 4.1 0.64 
90-0301-A-1 1.80[+05 3.87E+D7 4.0 163 
90-0301-A-2 J.ME+OS l.79[• 07 4.Z 174 
90-0301-A-3 1.94£• 03 Z.35Et45 8.4 0.34 

Core 9 - Segment 5 
90-0304-A-l l.83E+OS Z.75E+07 4.4 55 
9D-0304-A-2 J.7ZE-+OS 2.86[+07 4.4 i19 
90-0304-A-3 4.11E+02 1.J7E+05 10.6 0.64 
90-0305-A-I l.76E+-05 Z.81 E+07 4.4 47 
90-0305-A-2 l.62E+05 2.72E+07 4.5 43 
90-0305-A-3 l.87E+03 2. llE+OS 8.6 0.35 

Core 9 COllpos1te 
90-1255-A-1 2.63E+05 2.37E+08 3.7 182 
90·1255-A-2 2.39E+D5 2.39E+:o8 3.7 176 
90-1255-A-3 · l.78E+03 2.12E+OS 4.9 <2 
90-1256-A-1 Z.SSE • OS 2.43E+o8 4.7 193 
90-1256-A-2 2.6~E+OS 2.38(+-08 4.7 177 

Coapos1te Water Leach 
90-1257-C-1 I .78E+03 l .98E+07 3.6 0.11 
90-1257-C-2 Z.35[• O3 2.07E-t-07 3,7 0.26 
90-1257-C-5 3.JSE+Ol 1.11£+05 5.7 

• Total alpha values ~ay be law as there may be a loss of Pu, All and Np during preparation 
of sa• ple for counting and alpha losses • ay have occurred in soae af the counting 
deposits. A quantified •ltiplier has not been identtf1ed yet but we ire going to 
report 301 uncertainties in the results on top of the extsttng errors. 

+/- I error 
---···-------

7.6 
7.6 

73.4 
7.7 
7.1 
144 

I 9.Z 
10.4 i 73.4 
10.4 6 11. 7 
144 ~ 

pt 
7.6 ~ 7.6 

0 

7.6 
7.7 

15 
15 

-
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· TABLE 14: SST Core 9 Radioche~tstry Data (Cont 1d) 

Cust011er No. sr-9O dpw/g +/- I errar Tc-99 dPll/g +/- I error 1-129 dpil/g +/- S error 
----~------·-- ----------- ----~-------- ---------------- ----·······-- ---·-----··-- -------------Cora 9 Composite 
90-1255-A-l 
9O-1255-A-2 
9O-1255-A-3 
9O-1256-A•l 
9O-1256-A-2 

1.11[+08 
1.11[+08 
&.8ZE+o4 
1.06[+08 
I.03E+o8 

Coaposita Water Leach 

6.S 
&.5 

21.S 
6.5 
6.5 

90-1257-C-1 l.48E+04 13.l 
90-1257-C-2 3.10£+04 9.9 

Sr-90 RECOVERY DATA 

tustoaer No. Methods Blink + Spike 

90-1255-A-3 Z.1160E+o6 

H-l 1nd C-14 DATA 

3.50(+04 
3.35[+04 

<l.40E+ol 
3.30[+04 
3.29[+04 

3.47E+04 
3.45E+O4 

Sptke Recovery 

2.0735[+06 

7.6 
8.4 

8.B 
7.6 

5.2 
5.Z 

I Recovery 

98.231 

Custoaer No. H-3 dpa/g +/- I error C-14 dpa/g +/- I error 
-------------- ----~------ --·---------- ----·----------- ----------··· C011POstte Water Leach 
90-1257-C-l <8.OE+03 
9O-1257-C-2 <8.OE+O3 

<33 
<32 
<33 
<35 
<33 

<9.5 
<12 

, .... 
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TABLE 14: SST Core 9 Radiochemistry Data (Cont'd) 

ALPHA- ENERGY ANALYSIS OF Pu and Np 

Pu 2391240 
Custoaer No. dpm/g +/- I error Pu Z38 dpff\/g +/ • I error Np 237 dpa/g +/- " error 
-------------- ---------·- ············- ------········-- ----------·-- ------~---~-- ·-·----------

5~0 3.13[-H)J 
5.2 3.20E+o3 

Core 9 Cmnposite 
9O-1255-A-l 
90-1255-A-2 
90-1255-A-3 
90-1256-A-I 
90-1256-A·Z 

2.05[+05 
Z.O6[+05 
5.96[+02 
2.J5[+o5 
2.12£+05 

21.5 (tohl Pu) 
5.2 
5.2 

C0111pOstte Water Leach 
90-1257-C-1 l.l5E+03 9.0 
90-1?57-C-2 1.75E+03 7.1 

Pu nsults calculated it l~ recovery. 
Np results calculated at 93.11 recovery. 

6.43[-tf] 
4.54£+03 

2.J2E+Dl 
3.39[+01 

ALPHA ENERGY ANALYSIS OF Aa AND Cm 

C•-243&244 

19.0 
20.6 

15.6 
li.6 

20.D 
18.0 

Cust011er No. All 241 dpll/g +/- I error dpa/g +/- 1 error. 

Core 9 Composite 
90-1255-A-l 
90-1255-A-2 
90-1255-A-l 
90-1256-A-1 
90-1256-A-2 

8.05[+04 
8.01£+04 
l .05E+o3 
8.23E+04 
7.80E+o4 

Composite Water Leach 
90-1257-C-1 6.IOE+D2 
90-1257-C-2 l.OZE+03 

8.6 
8.6 

45 
g 
1 

17 
12 

Alli and c• results calculated at 1001 recovery. 

I.SI E+Ol 23 

-

l.85E+o2 
l .88E-+<12 

<l.45E-+<12 
9.86E+ol 
2.37E+D2 

<5.00E+OO 
<5.53£..00 

52 
52 

93 
41 
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APPENDICES 

PRIMARY ANALYTICAL DATA 
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