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1.0) INTRO1 (,IIO

This report. his, bele n prep ired purSLudnt to License Conditioni 13 ot Uniited N uclear
Corporation's Lict n e: No. SUA 1475. 1hlC purpose of this re port, , to provide thle data

for verificaition thait the. byproduct maiterials from the tailings sanlds backfill areas' and

associated mine water -ponds at. United Nuclear's Northeast Ch1urch, Rock (NECR), mine

site have been removed.

Mik "
On January 29,A197.9, thle State of. N~ew.Mexico Environmental Improvemient Division

authorized United Nuiclear to uise coarse tailings.ýsahds -produced! from thle milling
process fof'Lki~hg~ ~''Vhine&. stopeS' .inr'1iheNdrth6"",'f,Ch cich Rock mine.

These sands Camie froml thle tailings disposal. area after they hiad been separated from

the slimes.

Sandfill areas 1. 2 and 3) shown on Figure I were establishecd at the m1ine site to

store thle tailings sý-inds prior to use. Runoff from these areas* was routed to mineli

dewatering ponds 1, 22, 31 andi 3A (see figure 1). ,* Water trom thle p~onds was trecated Inl
the NECR Ion Exchang~e Plant before being discharged in accordance with ani NP'DES
permit. The ponds wvere periodically dredged to remove sedfiments. These sediments
were stored atl the mine site pond muzck pad (see figure 1) From there, the pond

muck was transported to the mill for p r o'e s s ring. h folloigaesrekr lau

of tailings sainds. byproduLct, residual as' a resul t of these activities.

* Sandtill Ar #1I Pond #2

* Sandfiil Area 42 * Pond #3

* Sandfil~l Area #3,* Pond #3A

* Pond #1 I Pond Muck Pad

2.0 CLEANUP PROCEDURES

As the Initiail step of cleanup In 1986 United Nuclear tran~sportcd the remaining
stored tailings 5 iands fromi the NECR mine and deposited themr back in the taillings

disposal are ttclta o shown on Figure 1. A total of '13,593) tons of ta ili ngs sands

were moved from' theic min'e.
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In 19Sth, 'ra i~ttid~bove -xvere cxcav.ated toý,r lmove bjyprodLICt residual.

Figure 1 identifies the initia dicepth to, which each area wyas excavated. Soils sampling

was then con~ducted tQ .det rmirjiý .yhich,ar~es should. b.e .more-selectively excavated.

The depth to, which final selective excavation actually took place was determined usine

the results of,thebl sampIng as describeodl later herein. .A total *of' 58,284 drv tons of

soil material, Was" .rem oved! :fromn the NECR mine site.

2.1 Cl UpCtr

I

L. 1. 1 Pwreliminary Surveys -

Preliminary surfa ce gamma s rveys ,were codce nan atitempt to determine the
magnitude of cleanup required at the backfill sand areas. Attempts made to evaluate

Backfill Are a No. 1I using g~a~mmasurv ,eys wer Ie unsuccessful because the bermis of low
grade oeplaced alo ng the. edgesk of the areaý affected hegaiamasrenstte
extent that any gairnma measurements~ from tailings mnaterials were overshadowed.

Gamma ray surveys .attemipted in the vicinity of Backfill Areas No. 2 and No. 3 were

similarly unsuccessful as the surface gamma ray readings from stored mine water

treatment pond sediment overshadowed readings from backfill sands. It became clear

that gammai Surveys. would he useless in determining byproduct contaminaion81 bec~ause

mine related souyrces (i e, non-byvprodu]ct sources) of gammna radiation could not bic
dlistinguished,. fromi. bvýpz oduct 'related ,Sources. I *Mine !waste and lowv gradle ore has been

distributed in variouLs-areaS of .th mine site 5is a result of developen and operaition~

of tl.ý.- mine. Gail 1ma radiation Could not be u'sed as a control lrdtming tailig

contaminated areas because of the contribution to gamma readings from the low grade

In order to dete'rniine t he delp'thto' w~hich Ld~~h area WVould be in it iaIllV eXCH va ted,
borcholcs were drilic -d In the ItapI inrg~s'hbackfill s ,ajds ',storage areas. u~sing aI truck-mounted1CL

and hand-held i ;Ug.ers to a. depth of ipproximiatelyfibree meters (10 ft) in Backfill Areas

Nos. I and 2 and one meter (3.3 ft) in. Backfill Arýea No. 3. A borehole gpninma probe

.was lowered into' c i1ch hole','Io determine the Ra-1226 concentration below the surfaice.

B~ore hole 1( inggin*g rcamdi rgs of 1 2.8 are approximately equiva Icmn to Ra-220

concent raitiomns of I )' pCi/g. Area I showed high readings to aI depth of 30 ccniiiiic te rs

1.0 ft). Logging in Art i 2 indicated elevated readings to approximately 15(0 centimetersI

U
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(50 t~ orhle ', . .~ rage* Are 3 indicated elevated

(5. f). 36ehl'e 0ggq. r~eadings in ,B acktill (S ~ a

readings to. ap~proximately .15: centime ter~s (0.5 ft) depth. -While this method could not
distingu~ish bete -,i~vl~roducand non- byproduct r .elated, radiumteeeaedlvs

were assumed to.he ;due. to 'piles of.b ickfill sands and/or affected soil remaiining~ at the

perim~ter. of thedta'rea's for. the initialI purp ose. of' exavation 9,,nt ough the highestI ~ ~percentaige,`of, h& cohtributii otoit: eedtgvs motlikely':t tb'be ~n~onAbyproduct
j. n t. 6 se!*-,, di- -,,ývas mot4-I' related.

Auger holes wvere also drilled and poeinte Ponds. Sa~mples of ponid sediment

I from all four ponds ~vcre also obtained usn ie orce~d into the sedime~nt. A pipe

was hammered to t~he greatest depth possible then removed cw ful to rtIn thle seil

sample in the pipe,. Thei&'dpth: to wvhichthe pipe was submerged in ,,sediment was
noted. Te' pes we'~ T'froze'r overnight, and later sawed into sections. The section

Tht , pie er * d ion

were counted iisi,.ng a p jort able' ga mma sp ;ec tro Iscopy -.unit." The es.t~ima Ited depth of

elevate Id Ra'- 22 6 ac vt levels in. e ,ach ofthe ponds is r .eflected in the ýamou~nts

excavated (shown on Figure 1). Again the elevated readings were assumed to be

byproduct relIa ted fo r the purp oses of initial excavation.

2.2 Excavatioýn

Sandfill Areas 1, 2 'and 3, and Pond 3Aadthe Pond Muck Pad area' were

excavated, by ripping the soils with 'a dozer, then windrowing thc soWlý with a grader. If-

the soils were !soft, only the grader was used. A froht-end loader wis used to stockpile
the windrowed. soils and load the haul trucks. Ponds 1, 2 and 3 we're wet, requiring

1qW that a track-backhoe. be used. 'The backhoe excavated and. stockpiled thc wet soils. A

front-end loader wais-us~ed t'o load ýthe, haul trucks.' iý,`q.

2.3 ",,Excavation/Controls and, Verification Criteria*

ecaate establisbhprduc a procedure by which to determine if the areas

excaatedtcotaind, yprouctmaterial, or if soils sýurveysi~esults were indicative of non-

byrdc oucs atiual o areas where' mine waste or natural rock outcrops

masked byoroduct..contamiination.. As indicate'd before, surface gamma surveys were of

no use beca6s~e' of there inblt odifferentiate between byproduct and non-byproduct
sources. Also, rad~ium content alone could-not by used to differen~tiate whether the

IIsource was non l)yprodulCt or tailinigs related.,
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It Nvas detL rinined that the use of a ratio between uranium and ra~dium wVould be the
best indicator Of th'e Source. Urainium would be expected to be ess~enti illy absent in the
tailings sands beca use it would have been extracted by the milling process. The milling
process used, by, Unit .ed Nuclear Wvas over 90% efficient. .The .uraniumn to radium ratios
in tailings shou~ld -therefore, show a significant bias toward radium if the soif -'ample
wvas tailings coritimlninated. The uranium/rad~ium ra tio in ore from the mine or other
non-byproduct related soils wvculd be expected to be much closer to equilibrium.
Determination of'thl' uranium/radium ratio is discussed in Section 3.1.

After the X'i"ri~ir'iii''iiim./rad-iumi ratio "i nithiv6e 9o'f`b ýypýo~d U"'t, ve'rsýus ;n~oýilbyproduict material
.was established,i an excavation control was set by averaging the byproduct and non-
byprduct Uranium ratio. The resulting excavatiocntlwsuedoieniyrasl

additional selective excavation.

Sampling was conducted after the initial excavation generally on a 50 to 100 foot crid
spacing. Two types of soils samples were taken; surface and core samples. The surface
samples were taken at the first 15 centimeters,(m) The'core samples were taken at
each 15 cm down to 60 cm or every 0.5 feet down, to. 2 feet. Section 3.0 of the report
contains maps of each`ar!ea cleaned with each samnpling location plotted. The maps
alocnan4teaayi that did-ndt meet the excavation control

criteria after initial, excavation were selectively excav~fted until antalytical results Were
acceptable. Selective excavation took place mnall directions from the location of the
sampling points not meeting t he excavation control criteria to the location of sampling
points that did meet the criteria'.' Selective exc'avation depth was generally from one to
three feet. In. a few Cýases' the, excavaition control criteria cou~ld not be achieved eveni
after svrleios f seetv exaain. However, ~it explained below, the
excavation control is .~ei scnevtv relative, io, the verification critera(~. h

tailings urantium/raditi'm 'ratio). The'excavation control criteria was used in conjunction1
with the remediation criteria in 10 CFR 40, Appendix A of 5 p('i Radium-226 above

background, where possible. However, the 5 pCi/I above backicround criteria cou~ld niot
be used as the only gui1de because it i .s not possible to discriminate between radiumn
contribution by mine waste .other natural sources, o .r byproduct material.
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3.0 RESULTS'

This section pr~~t h eut~o h apigcnutdt ti, that produtx

has been removed fromn, the- sand backfill areas and the poads.

3.1 Uranium/radium Ratio Determination

In determining the uran~iium/radiumn ratio of tailings versus low grade ore and other

Unon-byprodti Ict mnaterial1s various types of~s~am~ples :repres~enting these.* sources worc,
obtained. ThI~ey included samples from representative areas like the, Mine parking k~t

V .. I - :,,, - :", ~~' !A .- i1 I .

(made up of mineralized ore and waste ro~ck), various low ore grade stock piles. anO
tailings. The results 'clearly indicate" a 's'ig'nificant, difference in the uraniurimradium ratiku

......... ....., S-in tailings versus'non-byproduc sre. ersnaierother non-tailings, and
tailings ~ ~ yz sdipe wr aa 4  for radiu'm'-226 and niatural uranium to establish uranium

to radium ratios in n~n-bvptfoduct' versuý byprioduc~t sources. The data is presented In.

Table 1. The ,aVerage ra tios P of uranium to rad~ium-,226 in the* low gr .adc ore saimples iN

1.44. In tailings. samples th~e average rati is 0.035., 'Therefore,. uraniumn/radium ratios

of 0.035 or, less identified in 'soils sampled would indicate byproduct contamination. A-s

an additional conservative measu~re for excavation control. Unitced Nuclear averaged the

*ore and tailings ura nium/radium 'ratios (i.e.. 0.035 and 1.44) usLing the result (i.e.. 0.75)

Uas the excavat~io~n cont .ro.l c~riteria. Any ratios below .,0.75 identified during soils sampling

was used to iden't'ify aes.fidina'selective, excavation.

3.2 Sandfill Area No.1I

ISandfili area No. I is located on top of a mesa southeast of thr Northea-st Church

Rock mine shaft N o., I (e.Figure 1). Figure 2 contains photographs of the area

1¾before and after cleanup. Aý 4 ft. to 6 ft. berm made of. mine waste was placed on
three sides to direct runoff to 'a collction pipe which diverted colleaced runoff to the

mine water -ponds. The berm and collection pipe can be'secen in the photographs. T1e
- piles in the pelenpphotograpohs are tailings sainds which were removecd to the

tailings impoundment., '

As indicated on Figuire a pproximately 1.5 ft. oft material w-as.excavaited iniiiaflv

Ufrom this area. The ar'ea sits on ;.andstone outcropi's The total area cleaned. at this1

J , ,j0A '
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location is approxilnately 171 000' ssu re fee~t-, Figures. -3 and 4 ire topograiphic mlaps

which depict'sandfill ' -irea No.. 1. The san~d st~rage, pile, occupied the ~area shown onl the

mnap by brokenAinesz Figure, 3 identifies ,the, locations and results 'of soils samples taken

after the ara as ii'W xaX'td dditional selective excavation was condulcted

;: over the mairv:,4,te', brasd b he rsl. A., discýussed, before, as -,an

conservative, measure', United Nuclear used'a xaain,~~ro rtrao 15t
determine where, to conduct additional selectiv re 4. provides the

uranium/radium" ratios,' bt'i ned s ils sam'pling "atrsl6iv6~aain

Tabls lIaIdV. contain-the des~ription of the sample lo~t Ion othsissamnples

taken. It also contai" tn e uranium anda radiunffi rslts fron whic tie'r'atios were

derived. The results indicate that all of the- ar ea was cleaned of bNyproduct material

from tailings as all of the uranium/radium ratios were .above the 0.035 verification

criteria.

Sandfill Area No. 1 is sufficiently isolated fromn the remainder of the surface facilities

at Northeast Church Rock mine that backgroun~d radium values Could be obtained.

The area is located above the valley in which the surface facilities are located. A.

background site sufficiently upgradient from 'the area' (as shown on Figure 3)) so as to

not be affected by its activity was sampled to deter'mine radium background. Table 11

contains the results. Average backgrouind radium coi6centration at this location wvas

I2.85 pCi/gmr. The d ata -conta ined i n Tabl e IV indicait e's that mnany of the lo'cations wvere

cleaned to belowA, 5. pCi/g above background.'IJ
3.3 Sandfill -\,rea N o., 2,

Sandfill area N~o. 2 is' located a pproximiately' 225 feet southil of Northeast Church

*Rock shaft No'2 (see Figure 1). It is located at the head of the valley which contains

I'the mine surface facilities. Its l ca tion allowed diversion of all] runoff to the mine water

ponds. Figures 5 contains phot~ographs of the area prior to. and after cleanuIp. The

total areaclae at ,adfl area. No). 2 wa~s approximately 130,000 squaire feet. Thle
-area was excavatedl initially to a det f.apoiaey1.5f as shown onlF Ie

*Figure 6 contains the results of the soils analyses conducted after initial excavation.

Based on these resul1ts the area was more selectively, cleaned. Figure 7 provides the

uraniumn/radiumi ratio analysis after -additional selective cleanup. TFables V and VI

cont-uin the description of the loca'tion of the soils sam 1ýples taken. It also contains the

6
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uraniumK Vn~~~p ~ut rm~hc h ee eIvdTerulsiict
that~~~~~~~~~~ alTPteaea a lae of~,n ~ ;h

No.~~~~~ ~~ 2.Te6~eaebcgrudi l.Teresult idiae thCut manydicathe
loaions were clenedi to below 5 poighiK rabiove bakround.' Tie'

3.4t all dfil Area- No. 3An~d Ponb ,dMuck-patreal,,rm iiig,,sh

Sandfill are'a No. Ind lcthd uPondi~ Muc all othre Nodrtoheach othrc asc deicted

inuFigue 1.aFiiures. It wand t9 re frphoogrphs toofbthese bareasgriorntorandiaftermcleanup.

Ahs shown onagle 11 contindstil areaut No(3is lakgountd pradiumentlsi from thpndfl muck

pile and mine.aveatr pbndkgrAund iL3. Runoff Thoe bohohsreslsIdct:has wasyof caturedi

theamione wtere clened t eo % bv akrud

'4.'

Sandfill area Nc). 3 asnsd t oe store taiing sraanedsas elt teas, low traeore Ths ep e

pon mukpa. sdt treallmterials drheedgred s f riro the mine wafter poendp.

Theefoethee wul beexectd b a . o bpgroduct andm nhondbyrouct
mAteiashoin this " rýe. F96''TheJ lare voum by faiIIa r, ho6vr wol hav bee non-ý it d

bpro aduc mne~w,'teria bcase of1 th ad3.Rgeu volumeoni'o of h seiens proueds fromptrei

h eatermine wther mine vcsustemc.mle oueo eiet otiue yrn

i anitalyfro aill are a No. 3 ans0 d i`th'e poilnds muka res, r elplctively. Thae torel area

clened inckthese ares wase 5000 square flaeetiatsdegdfo the manne arear aond 1000s.ur

fheret orat therpon muck brea., exetdt6b ixtro yrdc n o-y

masramlnsodce in th es reaTe lareagfer, initial bfand soeletver excdavaton Tbles non-

bVII erX, andii of totint e desc grito voflthe loateioneofthe sroilusmpes taken.Te

intalso crontih.suandium are.Nd, ra6dium podmukara resut frmwhc tertios werThderived.aThe

rcesults indiaeta these areas w es5,00,q re leaed ofh byprduct materal from tailings as all

feetat he pnd-uck rea

Figures. ~ ~ ~ ~ ~ ~ ~ : 10ad .1. prvd h eulso h



of thc urain'ium/radiumii,:ratios, were dbove the 0.035 verification criteria. Because of, thle

location of these areas it was not possible, to produce representative radium background
":values o f this ýarea~ , ~'

35Pond 1 And Pond-2~

Ponds 1,,n 2a ocedntpof a mesa touheast fNECR:' mine shaft No. 1

and west of san.dfill area No. 1, as shown on Figure L. Pond-No. 1'jWas the first pond

to receive the mine water ,as it wvas pumped from the mine. .Pond N o. I also received

the runoff from sandfill area'No. 1. Pond No. 2 was. the second in the series to receive

the water as it tid-wed tfo ugh the ditch leading' frffi po6nd" No. 1'.' Figures 12 and 13

contain photograph~s of these two, ponds befor e'and after cleanup.

The largest Volume of materiil~s contained in the 'p, nds was non-byproduct related.

IHowever, some small quantity of tailin gs, byproduct material gathered in these ponds as

a result of runoff. Figure 1 indicates that over seve~n feet of material was excavated

initially from somre-iareas of pond No., 1. Three feet was excavated initially from other

areas of the pond. Approximately 2.5 feet was. exca, vated initially from the ditch leading

to Pond No. 2. The total, a'e''leada these, ponds wvas, 125,000*square feet. The

majority of this. miiaterial was. sediment from mine dewatering.

IFigure 14 contains the uranium/.radium ratios derived from samples taken in Ponds
No. 1 and No. 2 after initial excavation. Figure 15, contains the uraniurn/radiumi ratios

for soils analysis!after, selective excavation.' Tables~ XI, XI1, XIII and XIV contain thle

description -of -the location. f theý", s'oils samples takeni and the uranium and radium

results from which the u'r1aiUmIr~diiirn' r~atios were' derived. The 'data indicate that the

ponds were cebtdo ""odcmarilas'all of the uranium tradium ratios Were

above the 0.035 ý'v"e~r'ifi~c":aýt;''io crit'eria. B:'Jecause tepnswere used for thle purpose of

retaining mine water and collecting sandfill runoff 'tnd are located in the midst of thle

NECR mining activity that it was not possible to obtain representative background

radium values.

[3.6 Pond 3 And Pond 3A

Ponds 3 and, 3A are located in the valley in a position downgradient from the pond

muck pad, and'sandfill areas No. 2 and No. 3 (see Figure 1). They are thle last in the

M4 AIA
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series of ponds to receive mine water and any sandfill area runoff. Fjigures 16 and 17

are photographs. of these ponds prior to-,and after cleanup.

As with the* other po Inds'the largest volume of materias contained in these ponds

was non-byproduc~t-relAted.' Figure 1 indicates that approximiately.,4.3 feet of material

wvas excavated 'in itia'lly from :pon 3. Apprv..ni itely.11.25hito.4.4 feet .Were excavated

initially from pond 3"A. Figure 18 shows the 6iranium/fadium~ 'rati&s'ýt sampling

locations iný these.:ponds after initial excavation. Figure' 19. shows the results of

additional verifica~fior sairipling. Tables XV,. XVI, XVII -and XVIII contain the

description off the lcation r~f soils samnples taken and the. uranIL11ium nd radium results

from which the- uraniuim/raidiuhi, ra , ios we re obtainedd$ý The da'ta iidicaiie that all

byproduct related materials have been removed from the ponds 'as all* the

urarifum/radiumi ratios W~ere abov'e', the' 0.035 Verification criteria.

.j
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TABLE I

I .URANIUM/RADIUM, RATIO

I3YPRODUC71' VERSUS NON-B3YPRODUCT' MATERIALS

I

h

I
I
I
I
I
I
I

SAMPLE
TYPE

Rad iuiii-226 UranliL1um

153.7

lJR

Mine Parking Lot 101.9±2.3

Ore Stock Pile"

Near Vent #7 83.1±2.2,' 1127 1.36:

Ore Stockpile'I
#1 - Scale I )Use '241+.13.8 304 1.26

Ore Stockpile
#2 - Scale Hoi

Ore Pad
Composite

Ore Lot #Z22,.

Tailings

Sample I#

use 376.8±4.8 502

.191.0±4.8.0 323

807 .37 12466

104.0±2.8 3.90

1.33

.1.69

1.54

0.04

0.03
Tailings

Sample #2 :120.0±3.0 41,

WI ,'- '-

..............................
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,TABLE 11
BACKGROUND RADIUM IN SOIL

&Sadfill No. I
Background Samiple

(4 0.5 ft..

@ 1.0 ft.

Radlium-226.

PC~i/gmi

.4.00±0.50)

1 .70±0.30)

*@~ '1.5 'ft. U'~' ~.~'3.30±0.50'

@ 2.0 ft.
Ave rage

!2,40± 0. 4)

2.85

Sandfill. No. 2)
Blackground Sample

@ 0.5 ft. 1.80±0.10

@ 1.0 ft.

* 1.5 ft.*
Ave ragei

'I

1.30±0.10

1.30'

j'

,. I



SandLIIill No. 1 UrziniunifRzditrn Rati~os
.soils Analysis After Initial Excavat~ioni

Sample Location .Radiurn-226 .Uranium

(Vci/L'tw>£pcillwm)

U/Ra'

Centcrlin
0.0' . 14.2±1L 00) 2*.140 0.17

'~102(V ~ ~0.17

125' 5 6.2±0.84 1.003

200) 36.6±1.60 6.ý30 0.17

3() .17.4±1. 10 3.170 .0.21

4(X)* .3.7.±0.50) 1.60 0.43

500' @ 05' 77.14± 2.40 .5.60 0.07

5(X)0 @ 1.0 70.1± 1.10 12.40 0.18

5(0)' @ 1.5 63.9±1.18 12.10 0.19

500- @ 2.0' 8109 27.60) 0.48

LEast Lin
1 00,-100'
1 00*-242'

S 133*-228'

166'-218'
1991-205'
2001- 100'
233'-185';,
3001-SO'

- ~ 300'.100'
400'-50'

5009-50,
570'-32'

29. 1± 1.50)

71.3±2.60,
57.9±2.10)
95.4,±2.60)
77.0±2.60
,57.6± 1.90

166.003.80.
36.2t,1.50

1.9t2.10

18.4± 1.20
5.72±0.36

11.3

:7.5
4.9

135.0
10.0.,
6.3
.6.9.
0.8-

11.5
3.9
7.91

0.35
0.16
0. 13

.1.75
0.17,
0.04
0.19
0.05
0.20

' 0.21

I.



TABLE III (co:!t;iued)

-Sample, LocE

West Line..

0. 00- 50'"
200'-50'
300-50',

AM 4(X)'-50'
500'-50'

,Sandfill No. 1,Uranium/Radium Ratios

.'.Soils A'nalysis' 4Aver.nitial -ExcaVation,,

Ition R-,:fadWum-226- ,Urqniunv, Uý-/Ra

(pg)(p~Ci/gm) -Ratio

13.0±.1.00 3.2 0.25

7.2±0.70 -2.6 0.36

9.8±0.90 3.9 0.40

152.4±3.10 16.5 0.11

*1

*1.



TABLE IV:
Sandfill No~ISi~Analysis Urilitum/Raciuni Ratiqsi

After Final Excavation

Sample Lc Uation Rad i uni226

clngillm)
Uranium

(pcialm)
*U/111

LquciW

I
I

000'.@0.51
o.w~()p? 1.0.
0.00. ( 1.5'.
0.00'@2.0'
125'0

.375'0 .
500'@0.5'
500'@ 1.0'K

EatLLiac
1 00%-242'

125%- 1 W*
125%-200'.

1 33'-228'
166'-2 18'
1 99'-205'ý
'190'- 100'
233'- 185'
250'- 100'@0.5'l

250'- 100'@ 1.0'
250-I100'@91.5'

250'- 100XY@2.()'
375'-50'
500'-S0'@0~f.5,
500'-50'@ 1.0'
570'-32'**

0.97±19. 1t) 36.2 3.7.32
0.9±0I~17.2 17.55:

U.3±0.15 17;.9 .21.57

1.70±0.20 .0.7 0.41
1.32±0.18 1.69 1.28

40.4 '0.59

64.4±0'.9'0" 46.4 0.72

4.99.±0.33 1.74 0.35
7.74±0.38 2.60' 0.34
1.9)±,0.21 L. 1. 0.55
9.80±0.10 2.37 0.24

.'I5.70± 0.5 7 4.31 0.27

120.90±0.20) 3.47 0.17
13.1±1.0) 9.90 0.76
8;70±0.10 ~ .8 0.21

1.25±0.14' 66 05

.1.13±0..15 0.45 0.40
0.717±0.11 0.55 0..71
0.95±0.13 0.68 0.72
1.05±6. 18 0.76 0.72

98.8±1M00 40.40 0.41
77.8±0.9)O 46.10 0.59

5.72±0.36 7.91 1.38

I
I
I
I
I
I



I
'TABLE.LV (Cohtinue d)

Sa nd fil11 No. I Soils AnlssUair~du Riatios

.4 4 ~ 41 ~AfterF I~n1Eciion

Sample L otation. ', Radium-226~ i Uaum

l~pCI~m)(pCilgrni Ratio

West Line

125'-50'*
250'-50'@0.5*
250'-50'@1.0'.
250'-50'@1.5.'
250'-50'@2.0'
300'-50'
375'-50'*
500'-50'@0..5'

500'-50'@1 .0'

5.84± 0.'33
0.64±0.12

0.61±0.10

'0.54±0.11

0.67±0.14
.1.8±0.40

2.63±0.23

98. 1:±1.0

-90.7± 1.0

3.10
'0.4.8

"0.59

.14.80

'12.60

* 0.753
0.75

1.09

0.57

1.02
5.17
0.15

0.14

.44, 4~

J,;

.1 -

4 *Thcsc,sarflples were
sample locations they

taken at locations after 'clcanupý gnrally. within 7,5
replace. 44

.ft. :of the initial excavation

**This data is the same as that shown on Table 111, iniaigthat additional excavation wvas not
conducted at this location.

I
' . '~I



- , TABLE V

Slandfiil No. 2 Soils Analysis Uranium/Ra~diumn Ratios
After Initial Excavation

Sample Location Radium -226 Uranium
(pCi/gM)

-U/Ra
Ratio(120/gm)

Centerline

0.00'@0.5'

0.00'@1.5'

0.00'@2.0'

100'
200'

300'@0.5'
300'@ 1.0'
3)00'@1 .5'
300'@2.0'
400'

500'
600'
640'

105.7±2.7
124.,0±2)5.

100.01±2.8
:95.-9±2.141

109.7±2.8.
6.3±0.6

18.6±1.1
2.9± 0. 5
3.3±0.5

41.4± 1.7,
68.4±2.1

143.8±2.9,,
196.1±3.4!

131.8
1 2.9,

* 21.9
55.5,

129.8

22.9
29.3
23.2
19.5
21.7
18.8

20.1

p 80.3

30.7,,".

~48.8
:46.3:,

140.0.
218.5
232.2

0 .13
0.10

0.22:ý

0.58
1.18
3.63
1.58
8.00)
5.91
0.52
0.27
0.34
0.10

East Line

.. 0.00'-50'
0 00'-100'.'

10o'-50'@1.5'

100'-50'@2.0'.

100'-75' *

200'-5.0'
200'-75'

35.71±11.6-I;.

69.0±2.2

419.1±4.1
I64.4±3*.1

154.9±3.2

2.25 t

0.89'

0.8'3
1.13
0.67

.0.33
1.33
1.50

4,

4

* *,.. ~ A



Ar,

~TABLE V (continu'ed)

Sandfill -No.'2 Soils Analysis Uranium/Radium
After Initial Excavation

tion1 Radi~um-226 Uranium

(p~i~nW p~igm)

Ratios,

U/Ra,
Ratio

Sample Loca

East Line
300'-50' 63.3±2.1
300'-75' P 160.4+34iA

1-ý'400'-5Q' 1~~
400ý-6 75*"' 106.7+2 7,,

500 7 ~i" ~28.9+1-'4
~j 5 0 0o'5"500'-10'@.- 5 2.6 3

500'-100'@1.0' 1.3±0.3
5 00'- 100'@ 1. 5' 1.5±0.3
3 00'- 100'@ 2. 0' 1.7±0.3'
600'-1.5' 104.2±2.7

*1.01 0.78
1.16 0.77
1.19 0.70

16.2 0.16

I;'.
*r\.

Wesi. Line

0.00,-50'
0.00,-100,
100,-50'@ý0.5'

100'-50'@ 1..0'.
100,-50'C,@1.5"'

100'-75'
200'-5n*
200'-7.-

1()0'-75'
400'-5W'

400'-75'
500'-50'
500'-75'

600'-50'
600'-75'

35.8±.l.6
109.5±2 .6
74.5±2.3.

62.8±2.1,

180. 1±3.9
294.6±4.7
*50.5±,2.1.

*41.7±1.9

40.2± 1.8

*74.0±2.3

23.1± 1.4

233.2±4.3

106.7±2.7
158. 1±3.2.

54.7

58.1
87.1
10.7
19.5

529.4
34.2

11.9
22.0

34.2

10.4

29.0
34.2
19.5

1.53
0.53
1. 17
0i-.22
0.31.

0.11
1.80
0.68

0.29
0'.55
0..46
0.45

0.12

0.32
0.12

-* ,.,.~



A TABLE VI ,..

Sandfill-,Nq'. 2. Soils Analysis Uranium'/Radium' Ratios

After! Final. Exciivation , ,V'

Samnple'..Locatio'nj i,-Radiumh-226 Uraý niu U/Ra,

1S''(PCi/gm ~ (p20/gm) Ratio)

Centerline
0.00'®0.5 . .0±0.30 33.1

0'v 0.00@1,.5 1~ ~ A4.2±0.46 33 1' 2"3 3.20

0.00'@2.0' 4-30.423.1 47

100' 95.9±2.4 55.5 ~ 0.58

200'** '. ~109.7±2.8 198.11

300@05* 6.3±0.6 2293.63

300'@1.0'** 18.6±1.1 29.3 1.58

300'@1.5'** 2.9±0.5. 23.2 8.00

- 300t@2.091**- 3.3±0.5 19.5 5.91

640'

East Line
V. 0.001-50'1" 35.7±1.6

0.001-1001" 27.6±113..

75'-50'* 6.21±0.24

100'-75' 26.4±2.00

200'-50'* 1.64.4±3.10

4 200'-75'1*, 15 9+3

*These samplcs wer'c tak'en at locations
samplcs loc~ations thecy replace.

5.15

80.3
30.7

!'3,5 1.7
'26.4

.21.8.5
232.2

after cleanup generally

0.4iO2

2.25
1.11
5.75

1.00
1.33

with 75 ft. of the initial excavation

**T'his data is thc same as that shown
conducted at this location.

on Table V, indicating that, add~it~ional excavation was not

* 'K *~ ....

.~

MM
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A

SamplejLoc'a~tion

TABLE VI (continued)

Sandfill No. 2 Soils Analysis Uraniumn/Radiumi

,,After Final Excavation,

Radiurn-226Urnu

(pDilgm' (PO~gin~)

East Line

I
U

I
I'
1<
I

375'-50'* 1.3±0.11

400'-75'. 2.7z0.40

450'-504@0.54* 1.8±0.3

450'-50r'@1.0' 0.9±'.'2

450'-50'@1.5'1.102
450'-50'@2.0' 0.8±0.2

500'-50' 25.6±0.6

500'-100'@0.54** 52.6±3.1

500'-100'@,1.0"'* 1.3±0.3

5001-100'@1 5"' 1.5±0.3

500'-100'@2.0"'* 1.7±0.3

West Line.

~ 75' 5'~4+3528.± 1.6

~ 10-75'@0.5' ý`3 +

100'-75'@2.0' 62.2±3.4

200'-50' 294.6±4.7

200'-75'. 50.5±12.1

375'-50"* 4.22±0.2

500'-75' 19.3±0.2

4.94

6.50

*5.28
'12.24

.357
"19.5

8.ý49

"1.01
1.16
*1.19

Ratios.

U/a,

Ratio

3.80

3.23'
-5.87

2.04

0.37
0. 16
0.78
0.77
0.70

1.53

3.95
A.28
1.09

1 .80
0.68
2.94

1.02

75.7

529.4
34.2

12.4

19.6

44

*These samples were taken at locations

samples locations they rcpla cc.

'Th is data i s thc samec as that. shown
conducted, at this location.

after cleanup generally with

on Table V, indicating Ilhat

75 ft-. of the initial excavationi

additional excavation was not



44

44
.44 raniumh/Radium Ratios,

Sample Location Radium-226
(pCi/gm)

Uranium

(pCi /gm')
UIRa
Ratio

Centerline
-50'@0.5'
-50'@1.0'

-50'@2.0'
0.00'
100' @0.5
100,@1.0,
100,@1.5,,1
100'@2.0'

125'

East Line"

0.00'-50'
0.001-100'
75'-50'

100'-50'.
100,-100",

121.0±1.1

101.0±1.0.
51.1*-.

.63.4±1.6
50.4±1.6
61.7±3.1
52.8±3.1
58.3±3.3
53.6±2.9
51.2± 1.8

118.8±3.0
52.9±2 .5

71.0±2.1
1,99.6+3.6

77.9± 1.9
50.9±2.5

'84.0

86.0
-58.1
46.3

31.7

39.,6
54.2

26.4

39.6
0.,

48.4
371.10.
.27.8

0.69

0.99

1.36
1...15

:0.75
0.60
0.68
1.01
0.52

0.68,
0.33-
0.91

0.114

West Line

0.00'-5 0',
75'-50'
100'-40',

52.9ý

45.7

0.68
0.90
6.66

.4

:4
.4

4,

4.
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* TFABLE VIII
-Sandfill No. 3 Solils Analysis Uranium/Radium Ratios

After Fin 'I Excavation.

Sample Locatioi

.Cent erline

4 50'@0.5,**.
-50'@1.0'**

-50'@2.0'* *

0.00'
100'
125'@0.5i'.
125 '@ 1.0.'
125'@ 1.5'
125'@2.0'

East Line
-100'-50'.
0.00'-50,*.
75'-50'

100'- 100'

West Line

-100'-50',
0.00'-5 0'
75'-50'

100'-40'

j,,,Radium-226.,

:!1210i1 '

101.0±1.0o
.51.1±0.75
63.4±0.88

.105.0±3.5

61.7±2.7
73.6±0.88
39.7±0.62

24.4±0.5~
18.3±0.44

Urani ;u m
(pCi/gm)

'84.0.

99.6
99.6.

.86.01
102.0,,
108.0

.137.5
145'.1~;

188.4
66.2

121,0' .0
248.91
211.61

12.6

109.0,
167.5.
52.1
29.6

U/R"

Ratio

0.69'

I
I

I
I

72'3±2.9
19..7±0..49
28.*9±0.52

35.0±2. 10

0.99
1.95.
1.36
0.97
1.75
1.87
3.65

.7.72-
3.62

1.67'
12.613
7.32
0..421,

0.94

1.30
1.16

0.80

*116.0±3.4;
129.0± 1.3'.
44.8±0.67

37.2±1.4

*These samples were taken at locations a

samples locations they replace.
fter cleanup generally within

*This data is the same as that shown on Table VII, indicating iii i

conducted at this location.

'* 4

75 ft. "of the. initial excavation

additional excavation was not

APIYV

L-1



TABLE IX

Pond Muck Pad Soils Analysis Uranium/Radiumn Ratios

After Initial Excavation

Sample Location Radium-226 Uranium U/Ra.

(PCilizm'1 (pCilgm' ai

Cente;-line
s'479.0±5.7 785.5 1.64,

300'@O,1?-', 2 4~+ ): 32 6.73 i

300'9'1.0' I 7138.-3.3 15043

30@.'165.0±3.3 146.0 :,0.88

300'@2.0' 150.0±3.1 158.0 1.05

40'213.4±3.8 136.6 0.64
'500'@Q.5' 2ý49.0±4.2, 273.2 1.10

'50'@1O'225.0±3.9 ý..197.0 08

0@1 5158.0±3.6 1300.91

60'25.1±1.3 12.5' 0.50

700' 32.9±1.5 15.2 0.46

750' 44.1±1.7 18.6 0.42

East Line
250'-5.0' 18.1± 1.1 37.6 2.09

300'-50' 167.5±3.4 478.1 28

400'-50'@0.5' 163.7±3.3 341.5 2.09

400'-50'@1.W' 8.6.0±2.4 70.7 0.82

400'-50'@1.5,' 142.0±3.3 815..3 .0.60

400'-50'@2.0' 34.2±1.7 ,58.5 1.71

500'-310" 66.5±2.2 99.0 1.49

50'5'26.5± 1.4 24.9 0.94

600'-50' 19.6±1.2 22.5 1.15



ý I , ý. . .

TABLEIXý (continued)

Pond Muck Pad Soils Analysis Uranium/Radium

N.

ýN 'Sample Location

West Line

250'-50',
250'-100'!
300'-50o','1
3 00'- 100',
400' 50'
400'-100'@0.5'

400'-100'@.1.0'

400'-100'@ 1.5'

400'- 100'@2.0'

500'-50,
5 00%- 100'
600'-50'
600'-100'@0.5'
600'-100'@ 1.0'

600'-100'@1.5'
600'- 100'@2,.0'
600'- 150'
700'-50'
700'- 100'

700'- 150'

750'- 150'

J. After Initial Excavation,

R~adium,226 Uranium'

Ratios

URa

335.7±4.8 307.4 0.9*2

19411+3:5 ~ 25113

RO p329 :204.9 ''i,

219.6+±4.0 251.0 1.14

150.7±3.3 211.7. 1.40

106.±2., :0020.95.

219.1±1.6 1 17.0. 4.02

13.6±1.1 73.1 5.38

4.6±0.7 87.7 19.07

79.7±2.3, 53.4 06

105.9±2.7' 71.7 0.68

* 155.9±3.2 56.3 0.36

205.8±3.9 88.8 0.43

* 221.0±3.7 256.0 1.16

* 217. 0±3.1 317.0. 1.46

231.0±3.9 329.0 1.42

61.9±2.1 129.8 2.1

27.0±1.4 15.4 0.57

90.9±2.5. 73.4 0.81

107.3±2.8 109.3 1.02

1583+3.4 187.9 1.19

F,

-A
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TABLE X

Pond Muck Pad Soils Analysis Uranium/Radium Ratios

After Final Excavation

Sample Location Radiurh-226

(PCi/gm)

Uranium U/Ra
Ratio,

Centerline.'
250'
300'@0.5'
3100'@1.0'
300'@ 1.5'
3 00'@2.0'

400'@0.5'*

400'@1.0'
400'@1.5'
400'@2.0'

500'Ca@0.5'
500'@1.0,
500'@1.5'

479.0±5J,
146.9±3.2
138.0±3.3
165.0-±-3.3:ý'!

150.0±3.1~
126.0t2.8

78.0+2. 5 '
80.5±2.5~
96.1±2.7 ii

249.0±4.2'
227.0±3.9, 1
158.0±3.6

785.5
3927.0.'

158.0 ~

113.0,,:
110.0.K
140.0

273.2
197.0:
143.0

1.64,

26.7ý3

0.88,
1.05
1.40

1.45 i;

1.37
1.46

1.10
0.187.
0.91

East Line
25 0'-5 0'
300'-50'
400'-50'@0.5'

400'-50'@1.0'

4400'-50'@1.S'ý

400'-50.'@2.0'
.500'-30'
500'-50'
600'-50'

.219.0±4.3

163.7±3.3.
86.0± 2.4

142.0±3.3
34 .2+ý1.7'
66.0±2.2
26.5±1.4

19.6±1.2

37.6
377.0
341.5

70.7
853

99.0"
24.9
22.5

2.09
1.72
2.09
0.82
0.60
1.71
1.49
0.94
1.15



TABLE X (continued)
Pond Muck Pad Soils Analysis. Uranium/Radium R~atios

After Final Excavation

Sample`Loca'tion -~<aim226 U.Uanu /a.

:ir:~ .~(PICigm) 62(Ci/m) ~ -Ratio

West- Line

250'-50'* 34.7±2.3: 67.4 1.94-
250'-190 ''191.1±3,_5*:!251

300~5*'- .6.±. '~ 021

300'-10O'* .219.6±4.0 251.0 1.14
400'-50' 1.50.7,±.3.3 211.7 1-40
400'-100'@0.5' 106.2±2.8 100.7 0.95
400'-100'@l.0' 29.1±1.6 117.0 4.02

400'-100'@a1.5' 13.6±1.1 73.1 5.38
400'-100'@2.0 4.6±0.7 87.7 19.07

5001-50'** 58.2±2.0 63.2 .1 09
.550,-100' 103.0±2.7 171.0 1.66
600'-50)* 183.0±5.0 182.0 0.99
600'-1,00'@0.5'- 121.0±3.1 '323.0 2.67
600'-1p0'@1.0' 107.0±3 .0 456.0 4.26

C 600'-100'@'1.5' 104.0±3.0.23. 2.72

600'-100'@2.0' 10.03. 377.0 3.46
600'-150" K'61 9+±2.1 ,129.8 2.1

700'-50' .27.0±1.4 15.4 0.57
700'- 100' 9.0 9±2-5 73.4 0.81

700'-150' 107.3±+2.8 109.3 1.02

750'-150' .158.3±3.4 187.9 1.19

*Only area(s) requiring selective excavation.

~ ~ **This samplc was taken after cleanup to replace location 500'-50' cast.,



F TABLE X1

Pond No. 1 ,Soils Analysis Uraniuiii'adiurn

After Initial Excato

II RadiUM7226 - Uranium

(p~i/grn'(Pci/grn'

td~o

Uaidsa

Ratio
.Sample Locatioi

Centerline

-25'
100',
200',
400'@0.5';
-400'@1.0'
400'@1.59i

400' @2.0'
.4-

East Line
10W-0,-s',,
200%-5W.
30Q'-50" '4

.300'-85".
400'-50'

-433.3±.6.0
713.3±7.7
273.3±4.9
129.0±3.6

313.5±1.8.

4 129.101±3.6

414.6±5.8

68.1,±2.4
367.1 ±5.2
303.2±5.1
219.6±4.4

65.9±2.4

163.2±3.7
.24.9±1.4

107.4±3j1

,378.5±5.8

177.3±3.5
69'.7±2..2

107.7±3.0
677.6±7.1
5 1.5± 1.8

P West Line
100'-50o,
100'-100'.1
100,-150o,
1 00'-200'

200'-50'1

200'-85'

200'-100'

300'-50'
300'-80',
400'-5Q'

125'-226.'
1 25'-340'

41.0
263.0',
ý644.'0,ý

417.0
145.0

18.5

.9.2.7

658.0
43 .9

424'.0

395'.0
468.0

F170 0

26.4

263.0
541.0

629.0

196.0

9,9..5
476.0

63.4

0.45
0.61.
0.90

1.53
1.12
0.155
0.72-

1.59
0.65
1.16
1..30
2.13

1.96
1.04

.1.06
2.45
.1.42

0.90
1.66

1.11
1.03
0.92
0.70
1.2-3

''-'
4
-4'~,4f-'c
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TABLE. XII.

Pond No. 1. Soils Analysis Uranium/Radiuim Ratios

After Final Excavation

Sam ple, Loc mton. - Raditum-226 Uranium UR

Centerlie

6*1

50
10'
12.
12

12
12
20

40

40

40

40

10

10
10
10
10

10

20

20

30
30

2)7.0±2.3

0' 42.8±2.9

5'@0.-i***717.0±2.2
5'@1 .0' . 799.'0 ±2i3

5'@ 1,5' 51549.0±2.1

5'@2.0' 581.0±2.0
0' 46.1±2.9

0'@0.5' 307.0±5.3

0'@1.0 ' 108.0±3.1

0'@i1.5' 289.0±5.2

0'@2.0' 206.0±4.2

tst Line.-(

09.509 ** 414.6+5.8

0'-7ý'W5'*464.0± 6.8

0'-75'@1.0'. 208.0±4.5

0'-75'@1.5 . , 23J.0±4.8

0'-50'@0.5' 379.0±6.2

0'-5.0'@,1.0' 399.0±6.4

0'-50'@1.5' 40.6.0±6.4

0'-50'@2.0' 377.0±6.2

0'-50'**367.1±5.2
0'-85"*303.2±5.1

01-5,01" 291.6±4.4

*This sample was taiken after cleanup to

"Thi~s data is the samec as that shown

conducted at this ;location.j 7

'*Extra samples at same or ncw locatio

1322.0 48.96,
383.0 8.95-

1092.0 15

1250 1.58

1064.'0 .1.94.

1380.0 2.38

264.0 5.73

4.09.0 1.33

121.0 1.12

377.0 1.30
..239.0O 14.16ý

6458.0 1.59

672.0. .1.45
VI.

336.0 1.62

376.0 1.63

14.9 1.42.

403.0 1.06

.4517.0 1.1.5

'591.0 1.46

56.5.0 1.50

424.0 1.1 6
T Pt.

39;5.0 1.30

468.0 *21

replace Center Li~ne-25'.

ol Frabilc Xl,, tndtcatintg that additional excavation was not

n.

U
I
I
I
I
I
I

"J '.w



TABLE XI1 (continued):

*Pond, No. 1 Soils Analysis Uranium/R~adium Ra'tios

''After~inmil Ex'ýav'atiofi"

Sample 'Loc t ion 'Radium-.226 Uranium U/Ra

$p~lgY.(pVi/grn Ratio,

West Line

100'- 50'~ 65.9±2.43100~1-00,". 163.2±3.7
100'-150' 24.9

100'-2OO'**17.±1

go200'-50W* 381.2±5.9
* 200'-85'** 5,5.1±2..l

* 200,-10WO,@05,'q 107.0±3.4

200'-160'@1.0' ~4139.0±0.9

* 300'-59,',!j 17335

UliXý1 300'-89,,~ 6.7±2.2

400'-50,'*#10i±3.
125'-226' '125.0±0.'9

125'-34,0' 7.21±0.1

1:4'

129.0 1.96,

.170.0 1-.04:

26"41 1.0

263.0 2.45

541.0 1.42

49.8 0.90

538.0 5.03

780.0.1.78
-96 .0 '1.89

780.01.42

196.0 11

99.501.92,
172.5 1.38

7.0.4. 10.06

H
I
I
I
I

I

bThis sample was takcn ,aftcr cleanup to replace Center L.ine-25'.

**Thjs data is the samne as tha t shown on Table XI, i ndicating that addit ional excavation was nlot

conducted at this location.

***Extra sanmplcs at sane, or new location.

' * .C '. I !, 17
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TABLE XIII

Ponkd No. 2 Soils Analysis Uranium/Radium Ratios

After Initial Excavation

Sample Location Radium-226

(P~iA-m)

Uranium
(Cik16 m')

U/Ra
Ratio

I.,

Centerline
30'
50'
1 00'@P.5'
100, @1'.0,

100'@ 1.5'
100'@2.0'

150'
200'
24.0'

East Line
30'-50'
30'-75'-
100'-40',

150'-254",,

,-200'415ý'

West Line:

130097

150'-30'.
200'-151'

'2.7±0.5

69.2±2.3:-
19.4± 1.4,

41.7±7.6
7.0±0.8

114.1±2.9

216.7±3.3
388.6±'4.7'

102 3±2 .6

20.3± 1.0
72.3± 1.9

4,14.9±5.1

53.9±1.8

, f ! +..' 5

261.1+4'2
347.7±4.8

85.0±2. 1

4.1 '1.5.2
235.7 1.42

37.6 9

181. 0.45

10.0 1.43

288.6 2.53

341.5 1.5$8

836.7 2.27

46.1 0.45

26.~9 1.33

196.4 2.72

734.2 1.77

112.7 -2.09

380.76
24 0ý89.

1263.6 4.84
546.4 1.57

199.8 2.35

V

1= * . * . ''V72 ~nw:,r~;' ~
4 'I'
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TABLE XMV

Pond No.. 2 "SoilIs Analysis Uranium/Radiuni
Afte~r Final Excavatbonl

Ratiosý:'

UIR~a
Raii'o

Samnple Ldc'ation Riadibrn-226

(pifMY

Centerline
30'
50'
100'@0.5"--
100'@1.0'
100'@1.5'
100'@2.0'

150'
2007@0.5'**
;00'@ 1.0'
200'@1.5'
200'@2.01'
240'

'East Line-

S30' 50'*
D? 30975'

1100'-40*
150' 25'
200' 15'

2.7±0.5

165.7±3.7,
10. fiO.4'

L.0± 0.1

0.6±0.1
114.1±2.9
143.0±.3.7
74.6±2.5

27.6±1.
1.2.5±1.1

368.6±4.7

414.9±5.1
53.9±1.8

Uranium

235.7

9.4
12.7
6.9

288.6
2551.0
1081.0''
34.9,
18.0;

8.36.7z,-

193.7-,
26.9"

106.8:

112.7.

317.Q0
2.4

215.0
229.0.
116.01

1.52

1.42ý

9.09,
13.66
11.86
2.53
1.78
1.45

1.26
1.44

2.2,7

1.37
1.33-1

1.77
2.09

I
I
I
I
I

,1

I

West Line

30'-50'*
.30'-75'
1 00'-20'@0.5 '* *

1 00'-20'@]1.0'

100'-20'@ IS'

195.0±5.9
2.7±0.4,

120.0±3.4
138.0±3.7;
59.9±2.5

1.63
0.89
1.79
1.66
1.94

*Only area(s) requiring additional cxeavation.

" Extra sample at the samic or new location.

, "I'll" " , 11 . .1 -M 412,41I'll 114 -4, -7 l
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'T.pABLE X1V (continued)
Pond No. 2 Soils Analysis Uranium/Radium

After Final Excavation

JI

Ratic~

S a m ple Locaý'it ionI R'adium-'226
(PCO/gni)

Uranium

(VCi/gmn

U/Ra

Ratio

West Line

100'-20'@2.0'
100'-30'**
15 0'-3 0'.
200'-15'

73.2±2.7.
14.1±0.4

347.7±4.'8"
85.0±2.1

112.0
34..5

5 46.4

199.8

1.53
2.45

'lT.57'
2.35

'JI:

h*

Ji!

I'..

*Only arca(s) rcqUiring additional excavation.

"Etasample at thc samec or new location.

~1



TABLE XV
Pond No. 13 Soils Analysis Uranium/Radiumi Ratios.

After Initial Excavation

Sample Location

Centerline
9 50'

100'

Radium-226

52.5±2.11-
54.1±2.0"

-405.0±5.8.
314.0±5A6
118.0±-'),6.
677.2±7.2

Uranium

pCi/gm-)

1887.0 7;
4045:0

169.0
145.0

687.3

U/Ra

Ratio

35.94

1.067

0.54
1.23
1.01

M 100'@0.5'
100'@l .0'
100,@1.5,
1 00'@2.0'

*150'

East Line

5 0'-25'
75'-25 ,@0.5'

75'-25'@1.10'
75'-25'@ 1.5'
75'-25'@2.0'
1001-25'
1 50'-25'

West Line

50'-50'

50'-75'
100,-5o',
100'-75'
150'-25'

21.9±1.3
52.7±2.4

88.9±3.1
132.0± 3).2'
106.0±2.9
384.3±5.0
831.8±8.0

15 1.9±3 .6
52.6±2.1.

918.0±7.7
24.8±1.3

44.2±1.9

38.3
3226.0
2070.0

597.0
2823.,0

42.2.9

1110.2

1401.0.

370;.0.
11316.6

89.8
195..6

1.75
61.21
23.28
4.52

26.63
1.10
1.33

9.22
7.04

1.24

3.62.
4.43

71
V'r :f
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Sample Lo

TABLE XVI
Pond No. 3 Soils Analysis .Ur'aniuM/Radium

- - After Final Excavation'

cation Ra,8iumý-226 Uranium'.

(RCilgrn' (vCi/gm)

Ratios.','

Ratio.

Centerline
5 0' Ca;0.5',
5 0'@ 1.0'
5 0,@1. 5'
50'@2.0"1
100'@0. 5,*
100,@1.0,
100'@1.5'
100'@2.0'

150'

East Line'

50,-10,*
50'-25'
65'-20'@0.5'**
65'-20'@1.0'.
65'-20'@1 .5'
65'-20'@2.0'

75'-25'@0.5'**
75'-25'@ 1.0'
75 '-25 '@ 1.5
75'25' @2.0'
95'- 15' **

35.0±1.9
91.3 ±3.0

101.0±3.3~
2.8±0.5;:

879.0±7.9.
452.o+6 .4
315.0±5.4-ý
421.0±6.2
677.2±7.2

56.1±.74
21..9± 1.3
44.7±0.67

33.6±0.58
68.7±0.83

110.7± 1.05
52.7±2.4

88.9±3.1
'132.0±3.2
106.0±2.9
130.9±1.13

80.17
171.0
121.0

39.01
1163'. 0ý
503.0f
487.0'ý
754.0'

741. 0
38.3

2413.0:-

2275.0
689.02.
310.0

3226.0
2,070.01
597.01

2823.0:
827.0

2.31
1.87
1.20.

13,93ý4
1.32

1.55
1.79,
1.01

13.21
1.75.

53.98
67.7 1.

10.03
2.80

61.21
23.28

4.52

26.63
6.32

'1'*~



TABLE XVI (continued)

Pond No. 3 ,Soils Analysis Ur~anium/Radium Ra Itios,
After Final Excavation

Sam ple LAocat ipn

West Line
50'-50'
50'-75',ý
75'-30'ý@O.5'*

75'-30'@1 .5'
75 '-3 0'1@2.0'

100'-50'
100'-75'
150'-25'

15'1.9±3.6

52.6±2.1
102.0+-2.&-'

1.±.3
:1.7± 0.3
2.4±0.4

.918.0±7.7
24.8±1.3
44.2±1.0

Ura niumn

(pViAvrn).

1401.0

13.79.

5.11

6.69

1136.6
89.8

195.6

U/Ra
Raio.i

9.22

7.94

- 099 -g

12.52'

3.01
21.79
1.24
3.62
4 .43

.1*

* . ~*,,

*On ly arca(s) requiring I dditional: ~x cavati o n.

Exrasample at the oin or new loct ioun.

ji

4

MAYNIMMORM-9-PROR



TABLE XVII

"1~

4

Pond No. 3A. Soils Analysis Uranium/Radium Rati6s

After Initial Excavation

Sample Location Rlad itu m-226 Ura~niurn

(pCi/gmn)

50'
100'
200'@0.5'
200'@ 1.0
200'@.ý51'
"200'@2.0'

300'ý
400'@0.5'
400'@1 .0'

400'@ 1.5'
400'@2.0'
500'
600'@0O.5'
600'@ 1.0'
600'@1.5'
600'@2.0'
700'

43.9±2.3

42.5±2.2
46.2±2.3

17.12±1.3
42.0±4.2

11.9±1.2
1.3±0.4
1.2±0.3
0.9±0.3
0.8±0.2.,!.

63.8±2.7.
76.4±3.0
46.3±2.11

21.9±+15
20.9+1.3.:
18.9+1.8

2965.0
872.0

.1352.0

117.0
244.0

39.2

48.8

45.1.
260.0
48.0.0
134.0

31.7.
28.01
85. 0

U/Ra

Ratio

67.54
20.52
29.26

74

.5.81
3.29

40.31
40.67.

50.11
56.38
5.82
6.28
2.89
,1.45

1.34
4.50

I
I
I

I
I
I

.East Line
100,-5o';

200'-50'
300'-50'
300'-75'
400'-50'
500'-5o0'

41.5±2.3

20.5±1.6
16.7± 1.5

19.6+1.6,
17.3 ±1.5,;
53.9+2. 6,

-25.7

153.0
91.6

157.0.
54.5,

4 4 7.0ý

0..621
7.46

5.49

8.01
3.15



4j

Pond
TABLE XVI I, (continued)

No. 3A Soils Analysis Urai~ni~ur/Ra~diUnIl
After Initial Exca'Vation

I
I
I

34
I
I

Sample Location

East Line
500'.-75'.
600'-50'
700'-50'

West Line

.50'-75'
100'-75'
200'-75'

300'-75'
400'-75'
5001-100,

V. 600.'-.100'@O,.5
600'4100'@ 1.0'

'600'-4i00'@2. 0'
ý600'`-200'
7001'-i'ý10
700%-200'

Radium-226 Uranium
(.[pCi/LgM)

6 1.0±2.8
,35.2±2.5
12,4±0,9

37.2±2.1
6.2±0.8
7.4±0.9

* 17.9±1.5
2. 1±0.5

-17.2±1.4

F22.9± 1.5
2.8± 0.4

2.9± 0.5
54.5±2.6

19,3±.1.6
.40.3±2.2

.266.0
25.1
30,2

994.0
45.8
25.3

131.0
17.0

414.0
192.0

26.8

1262.0
255.0

U/Ra
Ratio

0.7.1
2,144

26.72

.7.3 9
3.42

-7.32

8.10
10.30
11.16
3.83
9.57
9.24

23.16
5.18

10.27j
U
I
I
I
U

*1~

WýMIIP M7
.1

* " ý .ý,ý I,ýý 44



t 44

Sample Location

.~ ti

f ~ TALE XVIII A.

Pond No. 3A ~Soils Analysis Uranium/Radiumn

After Final Excavation

I

Radium-226

(pCi/gm)

Uranium

(PCi/Qm)

Centerline
20'* 28.9±1.6 151.0

.0'* 10.7±0.9 - SO4

200'@0.5' ý46.2±2.3 ) 13,52.0

200'@1.0' 3'1.2±1.7 232.0

200'@1.5' i 7.2-± 13 117.0

200'@2.0 42.0±4.2 244.0

300' 11.9±1.2 39.2

400'@0.5.' 1.3±0.4 52.4

400'@1.0' 1.2±0.3, 48.8

400'@1.5' 0.9±0.3 45.1

400'@2'.0' 0.8±0.2 -45.1

500' 63.81±2.71 260..0

600'@0.5' 76.4±3.0 480.0

600'@1.0' .46.3±2.1.130

600'@1.5' 21.9±1.5 31.7

600'@2.0' 20.9±1.3 28.'0"

700' 18.9± 1.8 85'.0

East Line

100'-50'. 41.5±2.3 .25.7

20'5' -20,5±1. 153;.0 Il

ý300'-50' 16.7+1.5 91.6

300-7'. ~1916±1.6 159.0.

400'-50' * 17.3±1.5 54.5

500'-50': 53.9+2.6 447.0

za tios"

U/Ra

Ratio

5.22
4.71

'495
2926
:7.44

6.80
51.811
3.29

40 .31
401.67

50.1.1
56.3 8

5.82
6.28
2.89
1.45
1.34

4.50

0.62
'7.46

5.49

8.01
3.15
8.29

I
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I
I TABLE XVIII (continued)

Pond No. 3&~ Soils Analysis Uranium/RadiumII Ratios

Aft'er Final ExcavationI
I
I
I

Sample Location' R a'dibrn-,226~ Uranium

(J2LJi/g)

U/R~a

Ratio

East Line

500'-75'
600'-501
700'-50'

West Line

50'-75'
100'-75'
200%-75'

400'-75'

.500,t-100'

600'-*100'@ý0.5'
600'-100'@1 .0'
600'-100'@1 .5'
600'-100'@2.0'
600'-200'
700'-100'
700'-200'

61.0±2.8,
35.2±2 .5.'f

1.4±-0.9 ir

37.2±2.1.
6.2±0.8
7.4+0 9

17.9±1.5

40.2±2.2

'17.'2±1.4jV
22.9±1.51.5

2.8±0.4
2.9±0.5,

54.5±2.6'
19.3±+1.6
40.3±2.2

266.0
25.1 'lit

3 0.2

994.0

45.8
251.3

131.0
17.0

414.0'
192.0.'

87.7
26.8
26.8

1262.0.",
255..0

414.0

2.44

26.72
7.39
3.42

7.32
8.10.

10.30
11.16,

3.83
9.57
9.24

23.16
5.18

1.0.27

4
4

I
I
I
I
I
I

*Only area~(s) requiring additionail exuivatilon.

"Extra ,samiple at the samie or new, loction.

ti

J j..~i,.* ***< . . *
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/ ~ FGU ER3
/ / NITIAL S AMPL E PO.INTS

-WITH U/Ra:' RATiO'Sl

/1
f/i ~ ?7.200- "

; 057C-32fpt

0 1050C '030
9O.l .5-0;P.07 ý0.210

'720d 'd-oa
20 -041

30. 0.40Q5

v

??.000 "

.050
10O36

~1
* I,
.1

I.

030ooCC -050 0100

%0200c @o

SA NDF/L NL
ol125C

00C '.O'
0 ooc 10.55

76,60 x

Ii

/1

f (

'000cC
0.1 7

176,400 4

0100

@100

LEGEND
TAILINGS SAND STOCKPILE AREA
SURFACE SAMPLE
SURFACE 8 CORE SAMPLES

76,400 N
BACKGROUND CORE SAMVPLE -

SURFACE Bk 100 SQ. METER SAMPLES
OUTSIDE OF SANDFILL I PERIMETER

SCALE

I I
.K j;l

~II

'000

- 1

U

S.
p.
6l



I FINAL SAMPLE POINTt"I'; ~ ~ WITH, U/Ra RATIO'S,

01.3

0. -a's 05, 50 .41

1 0.14 I'd 1.? I0*-0.99

.vj
050 -07 c-
5.17 12 0,72

0.3, 0.7:os*-,).B3

24-1 '-00.7511 0 23i (3l

SANOPIL L NO. VI>-

0 043 O'zslc-loom ;0 (p ,

I.

I/I

K

/4'

?4,600 pg

( 'TAILINGS.SANO STOCKPILE AREA

0100 SURFACE SAMPLE

@100 SURFACE. B CORE SAMPLES m

S BACKGROUND COPE SAMPLE
* SURFACE a 100 SO. METER SAMPLES

.' OUTSIDE OF SANDFILL I PERIME ER
SCALA

'00 00
.1~

0

0

4
A." i.

0

0
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A REA NO. 2
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0 00o SURFACE SAMPLE

@too SURFACE a CORE SAMPLES

SCALE

000 to0

,,:BACKGROUND CORE SAMPLE
78.200 pi

1.

S
q
V

w

4,,. I

0'

0

0.

S
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K. . -FIGURE 1

INITIAL SAMPLE POINTS ..........................................
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FIGURE I I
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FIGURE 14
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FIGURE 15
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