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Section 11

Executive Summary

ln comph with Source Material License Number SUA-91 License Condition 29, an Al ARA aud:t
in ted fou calendar year | 793
I'he finding f this audit are presenied beiow
\ T- % i sad " st et &
\ lef Jd by this audit, occupal nal exposure to radiation and radioactive matenais 1s
tisfact ntrolled. and in some cases being 10Wert d
‘ } " )
rface water quality upstream and downstream from the mill, T¢ flect no signmificant differences
het re increasing trends in Ro’ 1§ ee environmental monitoring stati Station 2
passed 148 % aver [his station 1n reased last vear (1992) from ) 37% . It should be
ed tha HVe MPC would be 7% when one takes into consideration the 21 % average
M P( { the background station 3¢ he gamma radiation from the LD badges indicated last
. ) th thr 1ations b o ] rend Thic « (1003 7t ancle we yhserved
a 4 na ee stations had decreasing trends s yea 1YY no trends were 0Dserved
at anv of the monitonng stalion Gamma radiation | ntinue (O decrease
Alt th i . i ] 3 "N hk o 3 — 1 2 j
' \Ithoueh the dose equivalent 101 all emp vees 18 very low, a 1 LU badge 1s worn at all umes by
ach empl o who is required to perform work n the area Mhis function also includes
i
A ] s ™ i
nt T O Lrends wer arent anyv of the dose equivait nt ne mnir badge rev ecaled
I er read than any ol emy ee
k ples W n each month for all office and supervisory employee
' ] " 4 ’ | 1 {
A £ asing trends were apf aren A displayed a uck
¢ N ine br each day [hus act included the contractor
en es dismar ; apparent in the hreathing zone samples for 1993
he t SHAY I | no trends. One analysis revealed an action 1€ vel, and the
iy A b | Lo ailci W AS 1t
’ ¢ be a difference ir tation d a! the neare pasture and the
ACK } at ['he pasture 1 \ in both th Ra the Pt analy
| 4 b tr 1 "r | Y { 1 rr ! 1 r | r tre v 'S ‘\y'\‘\
| 5d ¢ GiNg A Wcl : I Qs s 0ha ~dPIc
{ vater we revealed an apparent surpa f tt tandard limits on som
' 1} e Tal 4 P




Ra™: a weak decrease 1n One We
Ra™*: no trend 1n all four we
Gross Alpha: a decreasing trend 1n tw

n-Radiological

i
Na: no trend 1n all Tour we 1
4 vell with an increasing nd; the ree wells ,‘in\!.\i no trend
Q( 1} lacr no trer the remair s welle disr 1 no trend
) ne wel A ad asing trend; LN reida E WC gispiaveda 1 trend
' ¢ 1 : 3o i it
NO ne we with & decreasing (rend, the re g wells displayed no trend
{1 n trend
;’"l n réa 1§ !‘1 t I al : .’ Wi
M ne well with an increasing tre the remait wells displayed no trends
Ni: no trend
R 3 )
Vit trends
S ng tret for two wells: the remaining wells displayed no trend
N arTE r teannd tor W 1 and 1n ,_,,,,.,_v,‘:., na well: the
[1 decreasing trend | e well and increasing trend 10T Ol¢ well; the
1181 \ in rend
dispi ) nd
pH: increasing trends for two the remaining wells aved no trends
} VAS T nereasing trend In e It vees expx ire f Nat
! 1 the radiation control and environmental monitonng ntinue to function well
rror f ntinue be made where 1t 18 appr ] reaso to 4O sO

wells: the remaining two wells displa) ed no trend

the remaur three wells displayed no trend

remait s displa «d no trend




Section [11

Procedures for Trend Analysis

he data was converied to a percentage of the applicable standard, guide limut, Or maximuin permissible

entration. Additionally, linear regression analysis 1s apphed using algorithm bult 1nto the Hewlett-
Packard 11 hand cal ulator
I'he designation of significance | hased on the value of the coefhcient 0l determination, which is used to
jetermune h th traight line fits the data. To aid in the interpretation and use of the coetficient
na the 1 vVing a mplLions we madcie

Value of Coefficient of Determination

Assumption
8 Significant Linear I'rend

Moderate Linear 'rend

Feand
| rend

o & & o
>
=




Section I'V

ALARA Report - Scope

79 an ALARA (as low

Number SUA

! mpliance with Source Matenal License
as reasonat chievable) audit has been onducted for the 1993 calendar year
he audit was conducted using the guidelines presented 10 Regulatory Guide 8.31 “Information Relevant
o Insuring that Occupational Radiation Exposures at Uranium Mills will be as Low as Reasonably
hieval and complies with Source Material License Number SUA 917, License Condition 29, which
A copy of .port documenting the annual ALARA audit in
A rdance to Section 5.1.4 of the renewal apphication dated
Mi 3 be submitted to the U.S. Nuclear
Regulatory | ranium Recovery Field Office, for
f10r it aud repon F




Section }

Review of Previous Audit

The following 15 a tollow-up O the items { the audit of last year )
.
item |
l A« 1% shown by this audit, © upational exposure to radiabon and radioactive matenals 1s satuslactornily
nts 4 and in som ases being lowered
arranted
t appe ne n enificant difference | irface water quality uj stream and downstrean from tbe
~ ol I varranted
¢ \ increasing trends 1n Rn -+ three environmental monitoring statior Station 2 monil
M D 1 " = o . m |
) a ay Vi 1 I Rtion 1ncrea wed 1ror t Xpe (O remain am ut
£ 1 ven though ad mal sot er was placed s 137% average MPC
| ¢t ~t loe 14 ¢ VR T p——— Liatiown
JO no 4 nsideration the 4% & 2 ['he gamma radiation
§ 1) TN Y " . the . . "o
m the TLD 1 s indi \ and 3 have decreasis rest of the momtonng
> tations displayed no trend QAMMA T n t1ons
VA ha ! asing trend n Statior §3. §4, and 50 1or Rr n 2 wenl u; m
rage M an averag M Po f the background the average M P(
- the p ¢ mpletel overed. Rr iner
A Wt ! ering the pond witl ional sotl as the pond rece his vear
» ) 1 - | v ’ - ' r r s
ring stat splaved n ¢ gamma radiatior
{
! gn t JOse e\ al ng Ve VET w. a4 | ) bads WA n 4l a
f L ! ihng nira ! wrform work 1n the o arca [Ther Wwere gecreasir
na { th 08¢ egl A ts with th X nliOr { the ! Wt h displaved a W




N actiorn wvarranted
: ' COs ho WoOr in the office or 1n &
Routine breathing zone Sampit aken each month for a mployees wWho Wi rk in th ffice or 1n &
\ { g
pervisory capacity Sample results display ne trend
Act n
l N act i warranied
2 i T} W re ¢ 1 ir
INON-T t breathir LONEe Sampit are routinely lakers each da he sampiler WET m by the
» »
g ' nol e ! 7 \ £ ) he Qaoe
\ra [ mantling the o here Was an InCreasing i nd | he gh, and none¢ for the average
{ { ' v i antled
t A reasing trend for the A \l asing trend 15 expected unt the mull 15 dismantied
\ ¢t
\ aadiadl
-
A t}h b P 1 >
} t a rn analy i aispia gr ren ) fin gh resuils art 18 The
i i ™ Lo 41 ) { i !
b ' ranté
NO @ anted
¢ 1 th nd t s ehn } P = t0y
v tatior mple re from the nearest pasture and the background station SROW the pasture | be lowe
1 P ' 1
n both Ki and 't ncentration
NO & I warrant I'he past t wer 1n Ra AT 't
{ b | aved not ¢ or decreasing tréend
L) i § |

1
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(Background Well) shows & weak increase, a significa
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fovr
nd
n
'
Nel
A
o1 1Y
T
st
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standarc

limits on some o1 the

nstituents in the samples (see

decrease 18

ther two show n trend

well and the remaining wells dispiay no trend

g | and the remaining wells dispiay n trends
: i
increasing trend, and the remainming Wekis display no trend
well. and the remaining three wells display no trend
including AMM-1, and the remaining Wt Is display
well, and I wny three welis dispiay n trend
A€ r ¢ ar noerea ng trend ' the
an increasing trend in one well and the
urpi It tandca Hmal n som ftr onstituents
mpact human health or the enviror
~us to bhe don rends W he d )




ftem 11
n increasing trend in the ¢ mployee exposure 101 U-Nat. The reason for higher € nployee
f the mill dismantling None were above 25 % of the MPE

n is warranted. They are all less than 10% ot the MPt There 18 an increasing trend,
smantling of the mill, increases are expected

] i
ana during d

trends or no trends. All are below 10% MPE

n general, the rachabio n and environmental monitonng programs continue I«
t It r t P r nd nal *
to be ade wi { 18 appropriate and reasonable do so
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Section Vi

Audit Results

ALARA audit are pre cented below, and are divided nto WO groups

and (2) Environmental Monitoring

e | ure 1 jon Daughter
1.4 1 ) v >
lhe exposures are deternmuned on & m nthl for all yntractor personnel
¢ 3 | - )
[he n ly average { percent O the [rmut ), range from 0.6 K
4 L e a\ A f the monthly a ages 18 | he presence Of absence of trends
hased on | n é \ [her an Increasing id for the hig for the
‘ .
\ f tor the avera he radon daughters are i wdicated 1n ) at
Bioa 1y s natr { [ ANna
rine ana in September 1992 when the contra tors began to dismantle the
\ } H T
ni rif taken monthly for both the contractors and mill workers. The
monthly a ent of the limit range from 4.0 to 11.0% There 1s no trend
he urin indicated 1n Table 3
Bioassays (Direct) In-Vi y
i h J 1§ 4 ’.L‘ 'u' H 1 I el
N Beta D
1 nira [ persor vear a || t for the whole year w during the
fu The bady are exchanged [ i1 pr or absence
based near reg analys here were no ! d for eithe
3 " the rTAPE y 'k,x. 4

nthlv and daily frequency and are calculated on

['he exposures are determined on a mx

 weekly basi [he routine Jles are done monthly, and the non-routine samples are

jone dai Determinations of f gical exposure appear | be correctly calculated and
mplet The monthly averages of percent ol the m nthly ore guide himit range from
) to 3.1%, and the montl ly average for the year | 1.9% [he presence OF absence 01

tren based on linear regre n analysis. The U-Nat exposures are indicated in Table

4




Mill Gamma Readings

on a quarterly frequency Two areas show an

e in trends, and four show none The presence oOf
Tubles S and 5A)

mill gamma readings are taken

increase, one area shows a decrease

ess100 analvsis (see

ahsence of trends are based on linear reg

Surface Contaminants

done every week 1n all eating areas throughout the mull;

yntAMINALION SUrveys are
or absence of trends 1§ based on

this also includes ofhices and lunchrooms, The presence

here were no trends 1n either the high, low, or the average

linear regression analysis i1
A ‘A}‘.L (
Surface ( tamination Surve for Release of Equipment fot Unrestrcted Use
\ juipment and Scrap that has been in the mull operation 1 checked for total and
removable contaminatior ['he presen r absén f trends 1s hased on linear
’ y )
re o TesSIOT he measurements show no trend (5 | able
| v Cake SWcCK >armif
} ot 1 - = _reavrational  the BT ot moled 10673
y [ Al } O perall nal. there were no Sia RS SAmnpicud in 4
n Lack ATTIP ¢
Recause the status of the mull 1s non-operationa here were no stacks sampled in 1993
\ ' ¢ A
val Lenera AT Sampi a DA
' 1y { » ) r nl N ' . y
vere ten jocatnot roughout the mill that were \mhpud | here wert tléh'
wetions sampled monthly and two locations sampled quarterly ['he presence or absence
f trend based on linear regr n analysi ith were three locahions that showed
lecreasing trends, and seven ShOWw ed no trend v lables ¥ and KA
Radon Daughter Air Samples

he same locations tt roughout the mill as the

Radon daughter air samples are samj in the |
Nat air samples. The areas were sampled on a quarterly frequency I'he presence Of
ansence { trend based on linear regres n analvsis There were S1X areas that showed
\ reasing trend, one that showed § i asing trend, and the remainder showed none
A ! N ) A
N Breathing Zon A !
! H \é A ne air samples taken throughout the m ntl [he presence Of
t { trend hased on linear re n analy There were two thal showed a
d g tren two that sh d ar creasing trend, a d the 1 dnder showed none




Non-Routine Air Samples
amples are worn by the contraclors and mill personnel when there 15 a
ng of the mill. These samplers are

'
hance of getling a high exposure during the di mantling
| ['he "‘1(‘\([i‘L

hv workers dismanthing the muil
}

wn linear regression analysis "here was no trends shown (see

utine air

r absence of trends 1§

worn each day
Table 11)

hased

Visual Inspection Report

he Radiation Control Coordinator <« nducts a daily walk-through visual inspection of all
4 h ".1*-ﬂ¢-tpmg' and clean

areas in the mill to ensure that good radiation safety procedures
sractices are being carried out in the mill, Copes of the inspection report are
Corrective

listributed to the Vice Pre f Environmental and Gove mmental Affai
act) the report The results of these inspections are summarized 1n the
daily inspections continue to appear 1O be achieving the desired
Al \Iso. all of the elements of the radiation Ppr tection Program Aare
nmarized 1n the montnl) nort to the Vi President of Environmental and
( rnmental Atfair Possible trends are noted for | llow-up survelllance and corrective
action 11 necessary
raining
[raining s« ns wer nducted for o WOTk and tractor personnel. The topi
red weré ympared to the radiatior afety training outiine 1n Regulatory Guide 8.31
and found to be equivalent in content
Radiation Safety Meeting
Radiation safety me are not routinely held at the Atlas mill. nor are radiation satety
{ I nely 1n in the industnal safety meetings held at the mill. There was one

necial radiation safety meeting hald in 19%3 When a speciii radiation topi needs to
f individual rkers. the Radiation Contr ] Coordinator
rVISOTs  then instruct their men on the racdhiation

nvevs the information to thelr SUpervisors wh

afety topics This method of communication through their SUpervisors provides
nstruction and discipline directly 0 evaluates the performance
f each worker Although this 1s a vanation to the use of
afety meel as recommended the system works well for
Alia
) x>
N . 11 woeurred | )4
On ¢ Procedur
he Radiatior f Procedur Manual pr nts all the procedures lor the radiological
[ ental samy nd mor ring program Under Source Matenal License
. wr SUA-Y Condition 23 of the latest ense. the procedu are 1o be reviewed
and 1 ed every year t he Vice Pr d nyl 1 tal and ¢ mmental Attair
the Radiation Control Coordinator e mull operation proceaur for speciii tasks
nducted by mull workers were revie wed by the Radation Control » n March
194 These operating prox edures ha been ed to it wn and
14
14
oy




dismantling status operation of the mil] personnel. The Vice President of Environmental
and Governmental Affairs, and the Radiation Control Coordinator reviewed them relative

to radiation safety

Radiological Control Equipment

I'he air samplers are being calibrated weekly and monthly, depending on which ones they

calibrated monthly and quarterly, and some are being calibrated

are. Many are being
before each use The counters and scalers are being calibrated quarterly and semu
annually. The respiratos, ndrotection prograrn is being conducted according to Regulatory

ide 8.15. The respirators are being mainiain d and inspected properly

Re amendations to Reduce Exposure 10 ALARA
Atlas has an ALARA Commutie onsisting of the Vice President of Environmental and

Governmental Affairs, and the Radiation ¢ ontrol Coordinator. Alth ugh the mull is down

ARA committee has met on at least one occasion and

and being dis nantled, the Al I
liscussed ways to reduce exposure and maintain good ALARA philosophy

lass, good housekeeping 18 stressed. We continue o aim al

ur radhation training

reducing contamination in accordance with ALARA philosophy Also, during the
neetines, the Radiation Control Coordinator disc ussed where eating and smoking 18
permul d. such a fhices @ inchroom

Additiona the Radiation Safety Department 1s maintaining a check-off sheet for all
tems completed by the Department It helps in spotting a speciiic test or survey to ensure
twill b mpleted when required

wntal Monitorin

Environmental Continuous Air Samples

There are three continuous air samplers around the perimeter of the mill, one al Arches
Headquarters, and also one down the river which 1s used as a background station The

filter papers are changed w eekly. and saved for quarterly composites which are then sent

The presence or absence of trends 1s based

ff to a commercial laboratory for analysis
Three of the air samplers showed an increasing trend in

n lINEAar regressi N ANdlYSIS

f the samplers showed no increase 1n Th*¥, while

Rr while two showed non { 01 the
the re f the samplers showed vanable decreasing trends 1n Th All of the sampie
101 howed vanable decreasing trends if Nat, except 50, il showed none. All ol
4 . ) g 20 P i Y
I mple stations showed varia jecreasing trends in Ra*" (see Table 12)
Surface Water
fa ater samples are lacted from two locations: (1) % mule above the mill and
1 1] " 1 y vy | ’ 1 r 11 v 'y . 1 - T -
t below the n he samples are lected | a quarterly Irequency | he
al ¢ f oty nased Ar regy [ A"ul“~ |




4 Mile Above the Mill

trends in (S) U-Nat, (S) Th=, (8) Ra™ . (S) b, SO

There were vanabie INCreasing .
. - 1 ' ™ X -0
and pH. There were variable decreasing trends in D) U-Nat, (D) Th™, (D) Ra and

e

D) Pb All other constituents showed no trend

here were variable increasing trends in (S) U-Nat (S) Th*™®, Ra™, (S) Pb*°, SO,, TDS,

pH, and Se. There were v anable decreasing trends in (D) Th™. All other constituents

. . e
showed no trend (see [abie 13)
.
3 Ground Water
I'h are a t f four monitor | AMM-2. AMM-3, and ATP-25
A A i s ™ ’ pe » v | N e < .
AMM AMM-3 and ATP-25 ar n the tailings pond and the Colorad
River., AMM-1 is located at the northeast boundary f the mill, up -gradient from the
tallings p id, and serves as th background wel
A AN
'here was & moderate increasing trend in Pt here was a increasing trend
, ; !
n} he rest th tit howex trend (see Tabl
AMM
There was a weak Increasing trend 1n NO There was a moderate 1ncr
and S¢ lhere was a significant decreasing 1re nd in gross alpha 'he rest of the
nstituents showed no trend ¢ Tabl |4 and 14A
\MM
There was & weak increasing trend in 1o @l | Pt here was a weak decreasing trend
in Se s A 4 and 14A
A t _‘\
here were significant increasing (rends in { Chere was & weak decreasing trend In
: . . _ . .
r alpha, and S0, here was a significant decreasing trend in TDS and U-Nat
here was a weak ncreasing trend i Mo and 8 moderate increasing trend in pH (see
at 4 and 3 A
A at ampie wa AN ! fi¢ osest 1 mill, and a ba k;]!*vllrl\!
‘ - :
tation npie wWas a »d &l the backgrou n down river. Both sampies
are of the same type of vegetahon. A cOmMpansor f the two samples revealed that there
\ either n ne ak de asing trend (see Table 15




Soil Samples

A soil sample was

collected at each of the environmental continuous air sampling stations

and compared with the soil at the background station

is based on linear regression analysis (see Table 16)

I'he presence o1 absence of trends

lere was a weak decreasing trend in o trend was identified on

Y

Ka

trend identified on

identified on

D Badge Re

are located at the air sampling stations { the guard house




#56 Station
[here was n trend 1dentified

I Guard House

There was no trend identihed [he presence or absence of trend 1s based on linecar

1 YT
regression analysis (see Table 1
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I'able 5A

Mill Gamma Trends / Years 1983 to 1993

Trend

Area
Mili ca Cla h Non¢
rea { Fxtract NoOr
arth n
P Non
oh Weak Increase
A0k . gnificant Increase
t > »_,l..f.,dh( Decrease
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Table 8A

General Area Air Sample Trends |

lings Pond Weak
Pump House Nong
Weak

Y 5 sOn
A
Vg } V4
N r
“
Y\ !
N
| N
»
Wt \ }
A A A
~

Years 1983 - 1993

Trend

Decreasing
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Table 9A

Radon Daughter Trends / Years 1983 - 1993

Area

Main Mill Building
Front Office

Lab

Maintenance Office
Pump House
Tailing Pond

Yard

Crusher

Ball Mill

Sample Tower

Trends

Weak Increasing
Significant Increasing
Significant Increasing
Weak Increasing
None

Weak Increasing
Weak Increasing
Weak Decreasing
None

Significant Decreasing
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9 |

TREND ANALYSIS

TARBL |

3

INTINUOUS AIR SAMPLE #2

1G8°7

1993

ist 2nd wd 4th Avg. % Coefficient of
(r Qtr Qtr Qtr MPC Determination frend
vat
] 039 16 ( 6 77 Moderate Decrease
19 4 B4 igneficant Increase
0034 024 D00 2¢€ 008 76 Moderate Decrease
4 19 24 1.7 78

Moderate Decrease
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12-4
AR SAMPLI

#4

SIS 1983 1993

Qtr

2nd

ard 4th

t

Qir

Avg

MP(

*

5

Determination

oefficient of

A‘[..‘lr

000

Moderate Decrease

Moderate Decrease

Weak Decrease




TABLE 12-6
CONTINUOQUS Alll SAMPLE #¢
TREND ANALYSIS 19831993

1st ond 3rd 4th Avg % Coefllicient of
Qts Qtr Qtr Qu M Determmnation frend
A
wel
. Y X013 X046 X034 04 L None
" 4 . ” 3 19 ¥ cant Inciease
I |
X O34 1 IO ISE »4 Weak Decrease
e
14 — <t 1 .
x 10 u 3 037 011 3 None
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TABLE 14
GROUNDWATER MONITORING 1993
AMM - 1

Coellicient of % of MiX
LR A snd 3rd 41h Determinati
Qf Qtr QY QY Yrly

isi end o 41th

MITE
v, 0n 0N
Groes Alpha 33 pei/l 0 0 45 { 0

Nat 4 poi/l 2 64 2.3 29 66 58

Aa' 5 poil 5 ! 40 {0 2
R’ i 7 E 18 14 19
.
Ny M X < D 206K 164 4
" 3 3 L ¥ | 3 1
E
i M 08 1100 104 A¥
5 v c
A4 ¢ < " 128
’ A
Mo PP 4 < D1
A A < OF ¥4 2
,‘«.q M 1 < O 1
aA - < 01 4
e PPM 11 014 ) i1 14
& TDS PPM 8710 633 6710 6660
pH Ungte 6.70 6 64 683 6.76 3
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TABLE 14
GROUNDWATER MONITORING 1993
AMM - 2
oefficient of % of MPC
5! 2nd d 4th Determination
QY Qs QY Q Yely Q Ist >nd 3ed 4tn
MITE
Gross Alpha 33 pcifl 700 1700 83 152 5152
L Nat 4 poi/l 2160 2654 40 54000 HEO00
Ra’ peifl 1 2 42 4
Aa’™ 5 peifl 1 1.9 31 42 38
ra A UK 4000 340 4100 49 43
M 34 A5 255 230X
i A A ') 12100 1 180X 3
* M 4 6 ) 15 !
oy : s : : e
a 1
M M 3 2 06! 440
N " 34 /7 17
Ag PPM < Ot < 01 41
P 4 o1 12
e PPM 005 < 002 / 50 20
M IS0 7100 Q0 18600 | .
pH Urnls 7.1 710




TABLE 14
GROUNDWATER MON
AMM - 3

3
ITORING 1993

3ed
Qb

4th
Qt Yily

Coeflicient of
Determination

Running

of MPC

dd 4th

Gress Alpha 33 peifl

Nat 4 poyi

Ha'™ 5 paifl

Na PPM

50, PPM

o PPM
TDS PPM

pH Units

3000

2329

6800

2100

1957 04
o 03
1.0

1150 15
1 AKX )

6440 ai
< O
5
1 11 A
<.01
T :

<002 35

13200 129 62
7 16 - o

n

N
=]




TAHLE 144
GROUNDWATER MONITORING 1993
ATP2-S

Coetlicient o

Determinat
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Table 15

Vegetation Samples

] iration D | alion
- kg Wet 993 Runmng (8] 4 rend
Ra Backgr d 64 Nong¢
P Backeround 1 § 14 None
i ar M o) 03 Weak Decreasing
t Near M i Weak D asing
{ 14l i i avs 1 u f I VRS




Table 16

Soil Samples

| N | Ru y | 1 4 [ rer
1993 runmng (51 73) | rend
A & 19 None
' . . y
> 3 WwWeak L
- ( None

g) 3 57 Weak De

eCredasing

creasing

reasing

Creasing
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