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T FOREWORD

The Remedial Investigation/Feasibility Study (RI'FS) has been supplemented to
inciude analyses sufficient to enable the U.8. Leyo=tment of Energy to assess
the impacts of the remedial actjion alternatives considerea ... *orms of the
requirements of the National Environmental Policy Act (NEPA). As such, (lLie
R1FS also serves as an Environmental Assessment (EA) for purposes of NEPA.

On the basis of this RI/FS-EA, the Department of Energy would issue a Finding
of No Significant Impact (FONSI) for the preferred remedial act’on alternative
identified therein, if appropriate
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EXECUTIVE SUMMARY

Fhe Monticello Millsite 13 a 78-acre tract located along Montezuma Creek south
of the City of Monticello, San Juan County, Jtah. The mill was constructed by
the Vanadium Corporation of America (VCA) in 1942 with funds from the Defense
Plant Corporation., Initially, vanadius was produced, but from 1943 to 1944 a
uranium-vanadium sludge was produced by VCA for the Manhattan Engineer
District (MED). After milling operations ceased in 1944, VCA leased the nill
from 1545 vo 1946 to produce the uranium-vanadium sludge for MED, The Atomic
Energy Commission (AEC) bought the site in 1948. Uranium milling commenced 15
Septembier 194% and continued to 1| Japuary 1960, when the mill was permanently
closed.  Part of the land was transferred to the Bureau of Land Management,
but otherwise the site has remained under the control of the AEC and its
successor agencies, the U.S Enerpgy Research and Development Administration
and the U.S. Department of Energy.

Approximately 1 million tons of uranium ore were processed at the mill; the
resultant tailings are stored in four piles. The total volume of tailings and
tailings-contaminated soil ie estimated to be 1,570,000 cubic vards, In
addition, some properties adjacent to the site (referred to as peripheral
properties) are contaminated by residues from ore stockpiles and dispersed
tailings. A number of business and residence properties in the City of
Monticello are contaminated from the use of radicactive mill tailings as
construction and fill material. The tatlings piles were stabilized and
covered with soil in 1961 to eliminate the possibility of further dispersal or
e

The chemical composition of the tailings is described in terms of the average
concentrations of 17 elements. With one exception, these elements are iisted
as CERCLA hazardous substances at 40 CFR 302.4. The average concentrations of
these elements indicate that most are enriched in the tailings and ore
relative to typical or “average” sandstones

Dispersal ot ore and tajilings during and after milling operations resulted in
e cunvamanation of surface 5041 on the milldgile Vauadium and uranium were
the only substances extracted in the milling process: other radioactive and
nonradicactive constituents of the ore remained in the tailings and were not
separated prior to disposal. Consequently, dispersal of the tailings results
in the dispersal of all of these substances. Measurement of a single
constituent will adequately portray the areal distribution of the others.
Radium 226, a product of the decay of uranium, was selected to portray the
distribution of Lhese elements because of the ease of measurement and because
a standard for soil has been establ ished at 40 CFR 192.12.

The background concentration of radium-226 in soil in the Monticello area is
about 1 plcocurie per gram (pCi/g), or about 0,037 disiategrations per second
per gram. The regulations at 40 CPR 192 require remediation of open land if
the radium-226 contentration in the upper 15 centimeters of soil vxceeds S
pil/g above background [hus, the vemedial action standard for radium at the
millsite is & pCi g Areas of elevated radium coacentration are expected to
have elevated concentrations of CERCLA hazardous substances that were enriched
in the oure Arveas where radium f¢ at or near background concentration will
have correspondingly low concentrations of CERCLA hazardoius substances.
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; Montezuma Creek, an intermittent stream which flows across the site, has cut

- througn Mancos Shale, Dakota Sandstone, and the Burro Canyon Formation, all of

, Cretaceous age. The wmil]l tailings were deposited on alluvium of Montezuma

l Creek and on Mancos Shale. The alluvium and Burre Canyon Formation are

’ aguifers. Concentrations of uranium, vanadium, molybdenum. and selenium are

: elevated in the alluvial ay .ifer downgradient from the site. The alluvial
aquifer is not used for domestic drinking-water supply, but two concerns arise

; over the observed concentrations of these elements, One is the possibility of

- this water migrating Into the Burro Canyon aquifer, which is used by the City

§ of Monticello for alternate water supply. The Mancos Shale, which locally

| underlies the alluvium, 1s impermeable and the Dakota Sandstone underlying the

Mancos has been shown by on-site pumping tests to have very low vertical

hydraulic conductivity. If there is uniform conductivity throughout the site,

the estimated time for water to migrate through 87 feet of Dakota at well 34A

on the Vanadium Pile {s 745 vears. Thus, the potential for contamination of

the Burtroe Canyon aquifer appears to be low. Other concerns arise from the

fact that the alluvial aquifer discharges to Montezuma Creek and can therefore

affect surface-water guality downstream. Surface water in the creek i{s used

for irrigation.

B e e

The drainage area of Montezuma Creek is approximately 26 square miles and is
composed of two major sub-basins, North Creek and South Creek. Monticello

. Reservolr, which was recently constructed along South Creek, has a significant
impact on the flood hydrology of Montezuma Creek. It is estimated that the
probable maximum flood at the site, which would inciude a dam failure at
Monticelle Reservoir, would have a peak discharge of approximately 140,000
cubilc feet per second. If left unprotected, the tailings piles would be
subject to severe erosion from such a flood event.

. Alr monitoring for radon emissions and air particulates has been conducted for

' a number of years at the millsite. Standards listed at 40 CFR 192 for radon
emissions on the piles and atmospheric radon concentrations at the edge of :
piles are exceeded Radiologic air particulates are below the standards
established in DOE Order 54801 Nonradiologic air particulate concentrations ;
ire consistent with background concentrations.

Natural background radiation is the major contributor to the overall radiation
risk at Monticelle However , a smaller, but still significant addition
vesults from the millsite in its present condition.

Several tailings-related elements are found in Montezuma Creek at concentra-
tions that exceed State or Federal regulations. The potential for exposure to
these concentrations suggests the need for remedial action to improve water
quality. While the surface water should not be (and currently is not) used

for drinking water, it appeats to be acceptable for use in irrigating alfalfa
for cattle.
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1.1 PROGRAM OVERVIEW

The ©. S, Department of Energy (DOE), under the authority of the Atomic Energy
Act. Initiated the Surplus Facilities Management Program (SFMP) in 19878 to
assure safe caretaking and decommissioning of government facilities that had
been retired from service but which still had radicactive contamination. In
1980, the millsite operated by the Atomic Energy Commission from 1948 to 1960
at Monticello, Utah, was accepted into the SFMP, and the Monticello Remedial
Action Project [(MEAP') was established to restore the government-owned millsite
to safe levels of radioactivity, to dispose of or contain the tailings in an
environmentally safe manner, and to perform remedial actions on off-site
(vicinity) properties that had been contaminated by radioactive material from
the mill operations, [n 1983, remedial activities for vicinity properties
were separated from MRAP with the establishment of the Monticello Viciaity
Properties (MVP) Project. Both MRAP and MVP are currently administered by the
Grand Juncrtion Projects Office (GJPQ) of the DOE.

From its ingeption, the SFMP has mandated that decommissioning activities
follow the procedural provisions of the National Environmental Policy Act
{NEPA) Guidance and requirements for compliance included, but were not
Ilimited to, the following:

1 Regnlations for implementing the Procedural Provisions of the National
Environmental Policy Act, issued by the Council on Enviconmental
Quality at 40 CFR 1500 1508

P Finai Guidelines for Compliance with the National Environmental Policy

Act, dissued by the ! 5. Depavtment of Energy at 45 FR 20694 - 20701
on 28 March 1980, and amended at 532 FR 47682 476870 on 15 December
1987

he Envitoumental Compliance Guide. volumes 1| and 2, issued by the

5. Department of Energy. Assistant Secretary for Environmental
Protection, Satety, and Emergeoncy Preparedness, 0ffice of
Enviranmental Compliance and Overview, National Envirommental Policy
Att Affairs Division, bn 21 February 1981

4. Implementation of the National Environmental Policy Act, U.S.
Department of bneryy Order 5440.1C, issued 2 April 1985,

In acvordance with SFMP pulicy. MRAP initiated surveillance activities at the
milisite in 1980 These avtivities at first consisted of water quality
analysis but were later expanded to include atmospheric radon monitoring and
air particulate sampling Results are described in annual environmental
monitoring reports issued at the GJPO (Korte and Thul, 1981, 1982, 1983, 1984;
Korte and Wagner. 1985, 1086, Sewell and Spencer, 1987; U.S. Department of
Energy, 1988, 14989) Thess activities continue.

Site characterization activities at the Monticello Millsite commenced in 1981,
The resulting Monticello Remedial Action Project Site Analysis Report was
issued (o0 draft form in 1983 and was finalized in 1984 (Abramiuk and others,




lssued in dratt form in 1983 and was finalized in 1984 (Abramiuk and others,
1684 ) The $i{te Analysis Report describes the site's history, geology and
hydrology, the extent of surface and subsurfaze contamination of scil and
water, and engineering alternatives for remediation of the site. On the basis
of the findings in the draft Site Analysis Report, the w7 issued an Action
Description Memorand'm in November 1983 recommending stabilization in place as
the preferred remedial action alternative and preparation of an Environmental
Assessment. The Draft Environmental Assessment of Remedial Action at the
Monticello Uranium Mill Tailings Site, Monticello, Utah was completed in July
1985 (Bendix Field Engineering Corporation, 1985); it includes descriptions of
remedial action alternatives and supporting information from the Site Analysis
Report and on-going studies. While this draft Environmental Assessment was
nelther published nor used as a NEPA compliance document, it has been used
extensively as a source for the present Remedial Iinvestigation.

The Superfund Amendments and Reauthorization Act of 1986 (SARA) placed the
SFMP activities at Monticello under the regulatory framework of the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
and has resulted in a number of new developments. The DOE submitted its
Hazard Ranking System Score for the Millsite to the Environmental Protection
Agency (EPA) an 31 October 1987, During 1987, existing environmental site
characterization and engineering documents were revised into the format of the
CERCLA Remedial Investigation/Feasibility Study (RI/FS) and were issued for
DOE internal review in January 19688. The DOE, EPA, and the State of Utah
entered into a Federal Facility Agreement (FFA) pursuant to CERCLA Section 120
in December 1988, This agreement stipulates the procedural framework for
developing and implement ing response actions under CERCLA/SARA.

1.2 SITE BACKGROUND INFORMATION

.21 Site Location and Description

The Monticello mill tailings site is a 7T8-acre tract located in San Juan
County. Utah (Figure 1-1) The site lies in Section 36, T. 33 S., R. 23 E.,
and Section 31, T. 33 8., R. 4 E. (Salt Lake Meridian), It is bordered on
the south and southeast by land held by the Bureau of Land Management (BLM).
Elsewhere, the site 1s bordered by the City of Monticello and private
property. Land survey (Figure 1-2) indicates encroachments on all boundaries
of the site, the largest being on the east and southeast sides. The
ehcroachment onto the property directly east of the millsite has been

remedied The millsite and areas under investigation are shown in rejation to
the city of Monticello in Figure 1-3.

The Monticello site lies In the valley of Montezuma Creek which has incised a
broad eroslonal surface that slopes eastward from the Abajo Mountains.
Elevaticns of the property range from 6990 feet (ft) at the northwest corner
to 6820 fr at the southeast corner, The topography of the millsite and
adjacent areas s detatled in Flgure 1-4.

A plan of the site is shown in Figure 1-5. The mill area covers approximately

10 acres and the tallings impoundment area covers the remaining 68 acres.
During the period of mill operation., the site also included private land to

1-2
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Monticello,

Flgure 1-1.




R T P B _,—-—.—-_.”.._.._-..._..,,.,,.,.1

R s e

P R P G e BT Ry Tm—

P T T ammm———

I iy T ——

i
|

Kaaang pueq] a3IS{{iN O[[931 100K

2-1 3undrgd

268 1eBng &) Cwbnaesr pas

wu

e

|
i |
m
_

!
i

G Tmisesmerey el ey

LM YO N

ty terivy

b7t WS

®21 35

T x3auns anv

I804 MR
FLIS YN O3 INON S a1
sun o0w onr L] ot
|
* LO0 N
/..
N

| i 1
EraPy; P s A RO L s e T % 7
N i N |
BT T s - _
AT evs !.J. *
o8 =
A
U, P T L R A e
) wRmiEY e YIS dFees
N
. .
SEE 1 ; w _
iy e ;
- f
: | .
R :
3 w1 RS b1 N |
4
¥ !
- 1 -
. ! ¥ Lawsd
£ _
& .
& AN e N T i
R 4
m ) |
|
’. ﬂ g o
W”.r |
’V“ > o S - - -
ity e — - - - - ;_V - ity gL - - - > - M, . 3
[73 1 e Imasy e
T O3 whawd \# M 1 IE LR BT
R T

T
L ev) LEvew m
i

‘Ip2H | e H

INAmTTREN RN T K W M

HAANY ) STIYIS Qhaown

Ny - .

OV ETmO™

#oagiy

N baOwmd e




TR TR PR — s

it

' e Amal |

o= LY NS

e M g

'v".‘Ja

MRAP . 710002307 - GEOTECHNICAL DATA BASE FOR MONTICELLD MILLSITE CHARACTERIZATION - B N MORKIS CREATED 03001 LAST LPOATED 1122551

BORING OR SAMPLE INPLACE NATURAL FRACTION FRACTION MACMUL DTN
DATA TEST &Y NUMBER @ TOPIF BASEDF SaMPLE  USCS DRY  MOETURE STECIFIC PASSING ~ PASSING  LIOUID PLASTICITY oRY MOISTURE
AREA SOURC  NUMBER L TYPE SAMPLE SAMPLE MIDPOINT SYMBOL MATERIAL TYPE  DENSITY CONTENT GRAVITY #4SiEVE W00 SIEVE  LinT NDEX DENSITY  CONTENT OTHER TESTS
iFEET) (FEEM FEET) PCFY  (PERCENT) PERCENT) (PERCENT) iPCH PERCER D

CARBONATE PILE BENDIX MRAFS5.07 MNKBESST a0 80 TO0 CLMLITT Tassgim?] L L3 a6 257 1000 870 we e ra NA Consol wiperm RS §15 bar
TARBONATE PILE BENDIN MRASS507 WMKBES1ST 20 a0 300 M Tass ana WS av 280 U0 o 8o NP NP Y A Conses wineem TR @18 Sar
CARBONATE PULE  BENDIX MRASSES.0Z WKE TB7BULY ¢ 1o 108 M Cower NA Ne NA woo 80 oA ~a 1547 s
CARBONATE PILE  BENDIX MRAPAS.07" MYB TSRS X 30 ie 08 s Tann wn A NA NA NA Na A NA i 30
CARBONATE MLE  SENDIX MRAPRSIZ" MKR 7RWELL X [ Ed 50 SO0 ST Tedssv N& NA bR na NA NA ~NA - »3
CARBONATE PLE SENDIX MRAPAS.ON  MKB T4aST s <0 306 CL-ML Tedsemisng 21 74 287 woee B42 200 an Nn NA Consol wipern TR @19 bar
CARBOMATE PLE  DRM  1'SW1.D45 1S58 20 a9 300 > Ty g NA ise nNA Na NA NA e A NA
CARBONATE PUE TN MTSWEL.0aS uss as &0 525 SPSM  Tamsand NA 33 NA NA NA Na s A A
CARBOMATE PILE D&M 118WRT.045 ¥ss L1 80 TOO SPSM Talwsr A LE 288 w00 e NA NA e A
CARBONATE PILE  DAM  31SWRIDeS 588 0o 120 109 SPSM Talsand HA 45 N2 NA A NA ~Na A Na
CARBONATE iLE  DEM  Y1SWSI528 &ss 130 g 13580 SM Teisses NA s NA ot ®r  NA A NA NA
CARSONATE PLE D&M  J1SWSL.0e5 ™SS AL %o 1500 SM Takssne e &4 NA NA A A A A NA
CARBONATE PULE  DEM  21SWS104S L3 17 e 1T 70 CLMLISM Taks saaisim A s NA NA NA NA A N A
CARBONATE PLE D&M  31SW9T045 WSS 95 20 AL B2 = Tads and Na 5 285 weo e NP e A RIS
CARBONATE FILE  DEM  11SWS1.085 WSS 202 20 2110 58 Tadsses NA L5 NA 00 238 MA Na NA e
CARBONATE PRE  TAM 315031 045 *USS »2 m2 2T s Tatsgnd N 58 NA NA NA NA e A NA
CARSONATE PILE DAM  T1SWS1.04%8 1488 83 0 281% L T mis-gnc HA as NA NA RA NA NA A A
CARPBONATE PULE  DSM  J1SWS1.045 1585 nz ne 3150 MUSM  Tads-sndisin A 3’06 NA NA NA NP NP L NA
CARBONATE PILE  DEM  21SWS1.045 1855 rz M0 3335 TLAMSM Tads-sndsim s 212 HA A MNA A L o A
CARSONATE PLE  DEM  J1SWS1.048 18s %0 X0 3550 CLMLSM Tads-sncmim A 29 NE A NA NA A Na Na
CARBONATE PLE  DAM  315We1.045 WSS %0 3®e 70 SPSM  Talssnd A 242 27 1000 37 Na NA R Na
CAPBONATE MILE D&M 31SW91.0e5 18S L] Lras 4100 M Tats-analsiv A 32 RA N Ne NA NA A nNA
CARBONATE ™E TSa  31SWS1.048 x5 430 “n 4350 Sae Taks snakein, NA 22 Lo wWee 4s Na NA NA A
CTARBONATE PLE  D3IM  31SWSI.CAS 2SS ey ase 4515 (~ 8 ARuviger Ne pi 3 NA nA NA NA NA A rea
CARBONATE PILE  DEM  2'SWO1.0e5 2SS s 4T 8 a8 95 ct Bllervieen A He A NA NA NA NE R NA
CARBONATE PiLE DM  51SWSL0eS 2385 480 “0o 4% 00 L AR NA 238 NA Na NA 339 W3 e N~
CARBONATE PRLE D&M 115W91-045 2488 $10 529 5150 cL Al ~A 2o NA N NA NA A NA e
CARBONATE PILE  DAM  215WI1-0e5 2555 20 23 521 cL Afuvnm NA 80 A tim NA A Na A NA
CARBONATE PHE D&M 31SWS1.045 2655 54 550 325 oL By A 58 NE Na NA NA NA NA A
CARBONATE PUE D&M 31SWRL-0e6 Mst e a2 380 SCL  Cowe( NE wse A A A HA NA Rl s
CARBONATE PILE DM  11SWS1 048 ass &z 59 480 EC Tadganc A 124 nNa NA A NA A R A
CARGONATE PRE  DAM  MSWSL0E 4RSS as 0o 00 T ABuwium s b R NA L2 Na NA s B L)
CARBONATE PILE D&M 31SW31.0%0a 58 3% 52 a3 56 Tadis-gnaiCover '} A |7 oA a2 25 et NA ek NA
CARBONATE PILE D&M  31SWOL080s ¥ST 5% 7S 430 SM Tas-sna 286 254 NA NA NA NA Na NA Na
CARBONATE PLE DM 1TSWO1.D%0e W8S 89 0s 1025 SP.SM  Tals-ans NA 213 NA 0o 0 NA NA A A
CARBONATE HE O8M  31SWe1.081 57 5% 80 €75 SP.SM  Talsanc 8 12 NA we w2 RA NE L HA Trme CLPS
CARBONATE PILE  DAM  1ISW9T.0%1 asT 130 158 1425 SN Tadssna ns L1 NA 002 218 N NA N WA Trge CUPD pem
CARBONATE PILE D&M 37SW91.0%1 37 180 5 WA SM Tamany a1 71 NA 00T w3 N ~NA A NA Trige CUPS
CARBONATE PILE  DSM  31SWD1.05¢ LG o 59 3400 Su T mis-ang A 13 27 1900 4 NA Na A NA
CARBONATE PLE D&M 31SWB1051 ¥ss mo »ns kB4 se Taksann NA 258 NA HA NA NA NA A A
CARBONATE PILE  DAM  3TSWSY-051 1SE Qs ELRY ae @ Algsensm NA %8 NA Na NA 291 % e WA
CARBONATE PLE DM J1SWS1-051 ES a0 €93 288 cL Auvern NA M8 A NA N A NA A NA
CARBONATE PALE  DEM  J1EAD1052 s 42 50 S10 SMCL  Ysassndigen A ¥? NA A A Na NA R bl
CARBONATE PE  DSM  21SWeL082 uSs s 02 985 CL Tetsemm e M3 A NA NA A nNa e N
CARBONATE PHLE DaM  J1SWSLOS7 83 %o %o mse Sw Tads-sna NA 52 A 80 4% NA A A NA
CARBONATE PILE  DAM  J1SWS1.052 ss %0 08 %80 £ Tane-sne NA 5% Na A NA ek A NA N
CARBONATE PILE  DAM  11SWOLOS2 L m2 e 3010 cL Afesvmsm b e 258 A NA 480 ns N N
CARBOMATE PHE DEM  11SWSLO5? wss "o »o asoe ct Abuvium A 22 Na na NA ha NA A NA
CARBONATE PILE D&M 21SWS1.050 WSS 3 a9 40 00 L A Pk 22 NA Na N A o HA s
CARBOMATE PILE DA 1SWH1082 2ss 80 310 000 L Adeswugr NA w5 N NA A NA e ~A A
CARBONATE PILE  DAM  M1SWE1.0% 85 45 5s 500 SM Taisane A 124 269 W00 /BT NA ~e - N
CARBONATE PILE  DaM  11SWSHL.058 Ss 8o N 1920 cL Alwesm A 155 NA A NA WA NA A NA
CARBORATE PILE D&M 31SWS1.0%% L= 240 e 2500 CL Al NA 198 Na Na NA  NA A e NA
CARBONATE PILE DM 11SWO1.0%6 ™S »0 3o e cL Abuvaer NA 104 NA Na NE KA NA N& wa

DEM 1SWDT055 s Ms 36 3455 wm  Shae L as A e NA HA NA A A
CARBONATE PILE D&M o8 ol x5 AQ 375 SM Taisend 86 1 &7 NA NA A ~Na NA N "a
CARBONATE PRE DA bl ] JBULE €5 45 450 SM Tasaens e € NA & NA NP NE "o 17 2 Comson Ferm
CARBONATE PiLE  Dam b 87 &9 L3 825 w» Tavis-gien{ L= 22 e A NA 215 ez ] NA
CARBONATE PULE  D8M ™S ¥ s 9 825 ML Tasasn| Th O B Ne wa HA NA NA NA NA
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MRAP . 710002307 - GECTECHMICAL DATA BASE FOR MOMTCELLO MILLSITE CHARACTERIZATION ~ & N MORSIS CREATED 090MT LAST LPOATED 1172201

ASTN O£88 ASTM D EGE
BORING OR SAMPLE INPUACE NATURAL FRACTION FRACTION MAXAESN  OFTIMUN
DATA  TESTPIT NUMBER? TOPOF BASEOF SaMPLE usCS DAY MOISTURESPECIFIC PASSING  FASSING UICUID SLASTICITY Dey MOIETURE
AREA SOURT  NUMBER A TYPE SAMPLE SAMPLE WIDPOINT SYMBOL MATERIAL TYPE  DENSITY CONTENT GRAVITY S4SIEVE 8200 SIEVE (T NOE DEMSITY  CONTENT OTHER TESTS
(FEET} (FEED) {FEET} PCF;  (PERCENT) {PERCENT) (PERCENT) PCr) (PERTENTS
CARBONATE PILE  DAM e asT B8 110 WIS O Telsawm e a3 NA na A NA Na e [
CARBONATE PHLE  Dam ™ &ST 7o ms s ow T asin-anc 3 198 NA ~e na KA NA L L)
CARBONATE PUE  DaM PE ~BULK wo "o TEOC  SM Tedsanal™ NA 135 A 1000 “a wa NA =1 .S
TARBONATE PULE  Dam ™4 B &0 (14 600 SM  Tedssnd”) HA "r 2. e s e N w7 8.9 D Shewr Swew Mot Droct
CTARBONATE PUE Dam ™1 SBULK 50 150 1500 cL Touis e N s NA i o1 3 NA NA ) s
VANADIUM PILE  3ENDIX MPAPBSOs  WIKB BEYST a0 es 500 sC Tasysnalarr w7 W8 82 wee s o 0o A A Conanl wicerm CUR @195 oa
VANADRUM PILE  SENDI MRAPAS 04" MKB TEVBULY ha:} 10 100 L Cover A A NA N& Te NA NA 143 37
VANADIUM BRLE  BENDIX MRAPSG.04° VKB SRR 20 28 200 58 Tads-enc NA A 287 NA A A s we n2
VANADIUM P E  SENDIX MRAP.S5.04° WNE.- THEM )| « TY e ToO i T iy N2 NA 260 NA NA Na ea 18 %3
VANADIUM PYE  BEND MRAPS505  WRRETRST L5 80 B0C CLM  Talwem ™ a7 283 e 0o o 59 oA WA Corecr apeon MR 815 nar
VANATHUM PILE TAM  J1SWeL.03¢ sy as T8 &% = Tady-enc wNA G4 263 W00 s 9 RIA | ~A =Y
VANADIUM PULE  D8M  2ISWS1O32 8 29 3 275 SMSC  Cower NA "s NA N2 NA mA A e N
VANADIUM PVE O8N 3TSWetroal 88 33 5c 435 SMICL  Tals-sndieen NA He A NA A NA A _a 7Y
VANADIUM PILE Od  115We1 032 e 50 es 57 SN T g gnaf A 150 NE N NA A A L e
VANADIIM PILE &M MSWeToR2 S8 as e @25 - T sty ok LR NA N NA A e NA A
VANADILUM PRE  DBM  21SWST0a2 &/SS 00 1S5 WIS SM Talsenclur A s 288 e e FAE Y et NA Nt
VARADIUM PILE DaM  MSWeLOA2 S8 "s e @ ML T g ra 39 A A A A A ok et
VANADRIM PYE D8M  ITSWOI002 WSS 150 65 575 SMICL  Teds-sndisim ek Mo A NA A ~a e " ria
VANADEUN PHE C&m  31SwWSY.0a2 WIS ws W0 TS SMKCL  Talmencisim A %3 e A Na A NA A ~A
VANADIUM FYLE D&M Y1SWeL.0a7 1188 ks 2] 135 1328 o Al (78 x9 e Rt NA A A By ~A
VANADIUM P E Oam  3T1SWeLLI2 1258 05 ns X% cL A NA L =4 bt reR N NA Na N2 ea
CANADIUN Py E oM "SWe032 WSS ral 235 2% (8 Rihovwr Ne 20 A nE NA 843 2e0 ra NA
VANATIUM PILE Dem  1SWeT037 1488 240 30 S (=3 Astuvasm NE 180 A NA R A NA A A
VANADIUM PILE o8N 5w 1938 b % ] ars 7650 (=3 Agvar NA ns A NA NA NA ~Na . s
VANADULM PILE Cam MAwWe1g2 WSS 7s 25 850 CL Ay ~aa ” A NA ~NA NA _a A e
VANADIUM PLE D&M  315WSL03D 1SS 29% ns o e B Te A Teh N Nk e A =S
VANADRM P E CaN  31SWon o2 38 ns s 2% (>3 Al A 195 NA N2 N A R ten A
VANADILRY P E OsM  3'SWeLoaT TSS ns e 15 = § Ao A 7we NA Na NA W78 91 e NA
VANADIUM PILE D88 3 SWeL.0a2 20008 383 s 36 50 cL Al nNa a7 NA ek A A oA A A
VANADILM P E Oam  NSweroR 2SS b 8- £ 050 (> 8 AR NA 22 A N A NE Na R i
VANADIUM P E DAM  ISWSI0MT 288 s @9 @2k L Ao A -1 oA Re A e A R ~
VANADAIM PILE D&M 1MSWeoE2 2Ass 415 o8 4218 SOCL  Rlenum R »H2 Na N& NA s ~a R A
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