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1.0 Introduction

I'he Bluewater Uranium Mill Site (Site) is located approximately ten miles west of Granis, New

Mexico. Atlantic Richfield Company (ARCO) owns the Site which is licensed by the U S Nuclear

Regulatory Commission (NRC) The mill process builldings were decommussioned in 1990 lalings

areas reclamation, including cleanup of windblown tailings contaminated soils and placement of radon

barners and erosion protection on tathng piles was completed in December 1995  As an NR(

licensec
ARCO 1s committed to maintaining an environmental momtonng program and submutting semiannual
reports presenting the quarterly data In addition licensees are required to demonstrate that the annual

radiation dose limits to the public are within the requirements of 10 CFR &2 )1 This repon

includes the follow ng

semiannual radiological effluent and environmental data as re

340 65, tor the penod of July through December 1996

Groundwater compliance momtonng data, as required by the License condition No

34 and

Demonstration of compliance of the annual radiation dose limuts for 1996 to the public

as required by 10 CFR §20 1301

Since the environmental data are being used for demonstrating that the site was in comphance with the

10 CFR §20 1301 radiation dose limit for individual memi s Of the pub the analysis has been

periormed and included in this report. The dose lim ndividual members of the
ST R, e r fied a 1ot o e | a
CENSCA faciines 1s SPCLLICA ab a 1O CLeClive dose ¢

I measurem
maximum dose from the ity does not exceed

Site perimeter to those spec:fied in Table 2 of \; ;‘L"nf.:

from external sources for individuals in the unrestricted area may not exceed a dose

in any hour ot rem in one vear 1S€ 10 the ;‘.j"},\

‘.

next section




2.0

Dose Assessment to the Public

'
il

Data from the environmental monitonng stations for the four guarters in

the Total Effective Dose Equivalent (TEDE ) to individuals of the publi

measurements of the gamma EXposure rates and air partuculate concent

quarters tor the year were used as well as annual sampling of the vegetat

location (Berrvhill House), and the downwind location (Southeast Ferimeter)

Perimeter sampling station is located downwind at a distance of appro

center of the Man Tailings Pile (MTP) The highest TEDE received f

hypothetical individual living at the Southeast Perimeter samplin

K station

at the Site for 1996 consisted of reclaimed taring piles and disposal

placement ARCO has used environmental monit lat

onng ¢

calculate the annual effective dose equivalent to the maximum exposed

compared to the 100 mrem standard

I'he pathways of importance in the dose assessment are the gamma expc

€ inhaiation of

sources, the dnnking of contaminated ground water, th
ingestion of meat and milk from cattle grazing on contaminated vegeta
assessed even though the hypothetical individual living at the Southeast P
not own cattle, eat meat from locally raised cattle. or drink milk from

semuarid nature of the region, home gardening is not practiced in the local

areas with

1996 were used in assessing

Data collected by continuous

t

i\

rations for each of the four
1on taken at the background

I'he

| S5 miles from the

Southeast
ximately
rom the Site would be by a
I'he radiological source term

1r
u

r

adon bamer

al |

a collected as part of its license conditions 1«

individual The results are

sure from external radiation
airborne particulate, and the
ton. These pathways were
enmeter sampling station did
Because of the

1
ocal cows

area

I'he outdoor radon levels in the Grants Uranium Belt are known to be fugh and vanable, depending on
the location relative to mine venis and topographical features ARCO considers the environmenta
g data for ambient radon concentrations inadequate Tovide a true measure of t
background radon concentrations for the Site  Similarh niormation has been collected on th
\i(‘}_.‘.!(‘t’ Of equiibnium of the rador progeny Therefore ARCO has used a measured Site radot i
term and modeled the TEDE at the Site boundar using the EPA CAP88-PC code
For the particulate, ARCO followed the guidance of EPA (40 CFR Part 61. Section 107(3)) where
enmvironmental momtoring data collected in compliance with NR( Regulat Guides 4 14 and 4 15
may be used to develop emission rates ARCO used the more current I¢ RP 30 exposure-t10-dc
conversion factors along with NUREG-0859, Compliance Determination Procedures for
Page




Enmvironmental Radiation Protection Standards for 1 ramum Recovery Facilities- 40 CFR Pan

caiculate the annual effective dose equivalent 10 the maxaimum ¢ Xposed individual

ARCO continued implementation of the environmental monitenng program using NRC approved
& . & t

procedures as a condition of the NRC license The results from three sampling stations are used in

these calculations The background location, Berryhill House. is located upwind of the Site at a

distance of approximately one mile The other station is located in the SSE direction (which is in the
!

predominant wind direction) at the Site perimeter

Figure 2-1 is a map of the Site showing the environmental sampiing stations and the distance and

direction of the Nearest Residence and Southeast Penmeter relative to the MTP

I'hird and Fourth quarter environmental data are presented in Sections 3-S5  Data for the first two
Quarters was submutted to the NRC previously Section 6 contains the results of the Groundwater

Compliance Sampling Program for 1996

Dose from Long-Lived Particulate Radionuclides

2.1.1  Dose from the Inhalation of Particulate Long-Lived Radionuclides

lhe commutted effective dose equivalent (H) from inhalation of particulate was calculated for
the four pnincipal long-lived radionuclides, U-238, U-234. Th-230. and Ra-22¢ ['he
concentration of Pb-210 was measured but was not considered n this analysis since the

T e |
Ca5CU
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Continuous occupancy at a breathing rate of 20,000 liters per day (Table A-1. NUREG-0859)
was assumed The CEDE was calculated for each of the radionuchdes at each stetion The
values given in Tables 2-1 and 2-2 were denved by multiplying the airborne concen.ration by
the CEDE per unit intake tiryes the annual breathing rate No bac kground subtraction was

made for the radionuclide concentrations at the Southeast Perimeter Note that the second

station, the Berryhill House, is the background location

Dose from the Ingestion of Cattle Grazed on Contaminated egetation

Fhe Committed Effective Dose Equivalent (H) was calulated using guidance provided in

NUREG-0859 and the more recent CEDE per Unit Uptake via Ingestion factors from ICRP

30 The long-lived radionuclides in the U-238 decay series and their corresponding CEDE per

unit intake are as follows

CEDLE (mrem/uCi)

283

Ra-226

I'he annual CEDE, H, can be expressed as follows

H = (LI NCUTCHCEDE

TR

uptake ot v

radionuchide ¢

[, environmental transfer (
; per pCr/d for
OE-! pCi/kg per pCi/d for Thorium

5 1E-4 pCi/kg per pCv/d for Radiun

I r vl of¥ e s o 1
\)i commutied (”(““\k \1\'5'\ C(ul
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'he results shown in Tables 2-1 and 2-2 were calculated using the above model and the

associated factors taken from NUREG-0859 and ICRP 30

2.1.3 Dose from Consumption of Milk from Cattle Grazing on Contaminated

Vegetation

lhe Committed Effective Dose Equivalent as a result of the consumption of milk was

calculated using guidance provided in NUREG-0859 and the more recent CED} per Unit

Uptake via Ingestion factors from ICRP-30

I'he long-lived radionuclides in the U-238 decay senes and theis corresponding CEDE per unit

intake are as follows

Nuchde CEDE (mrem/uCi)
283

Rd'::(‘
T'he annual CEDE, H, can be expressed as follows
H = (I X IXCXTCYCEDE)

I = adult mulk consumption rate 130 liters/vear

I'C, environmental transfer coefficients
6.1E-4 pCi/l per pCvd for uranium
5 0E-4 pCi/l pei pCr/d for thorium

5 9E-4 pCi/l per pCi/d for radium

CEDI commutted effective dose equivalent per unit intake




I'he results shown in Tables 2-1 and 2-2 were calculated using the abve mode! and the

associated factors taken from NUREG 02 59 and ICRP 30
2.1.4  Dose from External Exposure Resulting from Airborne ‘articulate
I'he dose from external exposure from airborne particulate was evaluated using guidance given
in NRC Regulatory Guidance 3 51, Table 4 p 32 Factors to calculate the annual exposure
trom the average airborne concentrations are

For U-234 2 49E6 (mrem/yY(uCv/ml)

For U-238 1 STE6 (mremvy)(uCi/ml)

For Th-230 3 S9E6 (mremvy ) (uCi/ml)

For Ra-226 4 90E7 (mrem/y)/(uCv/ml)

I'his exposure pathway was shown to be insignificant

Dose from Exposure to Radon

T'he radon source term arises from two sources. the Ra-226 content of the matenal in the tailings

disposal areas an the residual off-pile areas where the soils shghtly exceed the natural background Ra-
226 concentration levels The dose from radon was assessed from the residual contamination above
natural background in the off-pile areas and presented in "Radiological Dose and Risk Assessment of
the Residual Windblown Tailings", January 1994, Atlantic Richfield ( ompany In that report, EPA
CAP88-PC runs were made for each 1000-ft by 1000-ft gnd block and the dose assessed
penmeter fence in the SSE direction. The penmeter fence doses were summed for all
within the area addressed.  This sum was then used to conservativels assign a ma<imum

Ar
(e )

site penmeter  The TEDE at the site perimeter resulting from the Rn-222 from the

> i Tal
€a was calculated

to be 0 5 mrem/A

'he other portion of the radon source tern was estimated f1

tailings piles and disposal are: Final rador

dl\[\‘ )sal areas by December 199 I'he radon s Wrce term i1s




F'able 2-3, Radon Source Term

Avg. Radon Flux | Radon Flux

: v/ 2 \
Disposal Site i Rate, pC/m” sec

Radon Source

!
|
|

Measurement Date Term, Ci/year

Main and Acid Tailings Pile | 3 2.8 J 05/22/94 1229

Carbonate Tailings Pile 1 55 13 [ o0m13ms
Ore I;It.rn.'i Pile '\u';( H-.m: . 103 | : 05/09/
Site, and Disposal Area No

South !;m(ﬂ:ﬂ!

Ut

North Landfill ; 0.37 05/

Asbestos Disposal Area 05/09/96

Total

The maximum radiation dose from the site i1s in the SSI sector (22 5 degrees) This sector is xhgh!!\

west of the Southeast Penmeter Environmental Monitoring Station which lie approximately 33 degrees

from a N-S line through the MTP For simplicity, it was assumed that the Southeast Perimeter

Stations is within the SSE sector ai distances of 2400 from the center of the MTP This distance is the

respective distance trom the sampling stations to the center of the MTP Using a total radon point
irce term of 214 1 Ci/yr located at the center of the MTP, The CAP88-PC would calculate a TEDI

of 0 13 mrem/y from radon and its progeny at the Southeast Perimeter sampling station
2.3 Dose from Drinking Well Water

I'he well at the nearest residence is sampled quarterly and analyzed for natural uranium The 199

dverage LU-nat concentration of the well water 1s 0 003 mg/l or 20U ;-( VI

['he effluent concentratior

iimut for the public for natural uranium, as presented in 10 CFR §2

§20 1001-20

~ A

401, Appendix B is 30

pC and corresponds to a TEDE of 50 mrem per year Using this information, the TEDE to an

L

occunant of the nearest residence 1s i3 1

| .
s mrem/y. No subtraction of backeround concentration

281 nt

made No other radi nuclides have been found in the groundwater at significant concentrations




2.4 Dose from External Radiation Sources

Environmental Thermoluminescent Dosimeters { TLDs) were placed at each of the monitoring stations
for each quarter and read by a vendor Annual dose equivalent for the background station (Berryhill
House) was 108 0 + 11 6 mrem, where the error is tw standard deviations. Annual dose equivalents
measured at the Southeast Penmeter station was reported as 1252 = 13 4 mrem Subtracting the
background, the effective dose equivalent from the site is 172 + 177 mremvy at the SE Perimeter

I'he propagation of the errors through the calculations show that at this very low level of exposure, the

errors in the measurements overwhelm the results

2.5 Calculated Annual Effective Dose Equivalent

l'ables 2-1 and 2-2 provide the results of calculations from ai particulate concentrations measured and
vegetaton sampling at the two environmemtal stations The Berrvhill House Station represents the
Iccal site background where the 1996 total annual effective dose equivalent. H, was calculated to be
101 mrem/y from the long-lived radionuclides This value is essentialls the same as that calculated for
this location in 1995 (1 .05 mrem/y), 1994 (0 85 mrem y), 1993 (087 mrem/y) and in 1992 (0 88
mrem/y) The 1996 calculated TEDE at the Southeast Perimeter station was | 93 mrem/v, essentially
the same as that calculated for this location in 1995 (2.12 mremv/y), 1994 (2 04 mrem/y). and in 1993
(173 mrem/y) Subtracting the background effective dose equivalent from the Southeast Perimeter

and Nearest Residence stations, the impact at the Southeast Penimeter station from airborne particulate

generated at the Site is approximately 0 92 mrem/vear

T'he impact from the radon originating from the tail ngs piles was calculated using CAP88-PC.  The

TEDE at the Southeast Perimeter Station was calculated 0 13 mrem/y As discussed previousl
conservative esumate of the TEDE at the site perimeter from the off-pile contaminated soils

mremnyy From the above total impact Iron radon and IS proj Iy at the Southeast Penn

Sl4tion 1s

} N reset }’ > { onr
al iIc YOI CS SCSIUCTICE

the Southeast Penmeter




2.6 F'otal Effective Dose Equivalent to the Public for 1996

Summing the TEDE from the air particulate n, and dnnking water pathways, the TEDE for a
hypothetical individual living near the Southeast Perimeter monitonng station would be 2.0 mremvy

After adding the dose exposure from external sources, the TEDE at the Southeast Penimeter station

would be 192 mrem/y Ths clearly shows that the TEDE to the public s in the compliance with the

100 mrem/y limit




radionuclide concentration

(July - December 1996)

U-nat 0 14% 10 0 47% of Limut*
Th-230  0.05% to 0 45% of Limit*
Ra-226  <0.01% to 0.01% of Limit*
Pb-210  2.50% to 3 83% of Limit*

Conc in Air, uCi/ml

3.0 Environmental Airborne Radionuclide Concentrations

Environmental sampling was performed for airborne radionuclides (U-nat. Th-230, Ra-226, and Pb-
210) at two permanent environmental air sampling stations at the miil as shown on the location map

Berryhill House #106A (background location), and South.:.t Perimeter #107A (downwind location at
the restricted area boundary) Air was sampled continiously through glass fiber filter paper using a
low volume air sampler, at the rate of about seven 1o nin. cubic feet per minute (CFM)  Filters were
changed weekly The loaded weekly filters were compos.ted quarterly for each station and were

analyzed by a vendor laboratory (Acculab Research, Golden, Colorado) for an average quarterly

The concentration for each radionuclide for the monitoring stations ranged as follows

Previous R.eporting Period
(January - June 1996)

0 14% 10 0.24% of Limut*
0 15% to 0.85% of Limit*
<0.01% to 0 01% of Limit*
267% to 4 33% of Limit*

The percentage of the Effluent Limit for air samples was calculated as follows

x 100

Effluent Limit, uCvml (Table 2, Col |, Appendix B, 10CFR20)

* Effluent Limit in air for the general public specified in Appendix B to

10 CFR § 20 1001 - 20 2401

U-nat 9.0 E-14 uCi/ml
Ra-226 90 E-13 uCi/ml
Th-230 2.0 E-14 uCi/ml
Pb-210 6.0 5-13 uCi/ml

Page 13




ARCO

BLUEWATER MILL

Radiological Analyses of Environmental Air Particulate Samples

Location: BERRYHILL HOUSE

Concentration

Radionuclhide uCi/ml

U - nat 1.50E-16
Th-230 1L.70E~-16
Ra-226 0.0v0E +00
Pb-210 1.60E - 14

Location: S.E. PERIMETER

Concentration

_EEsEsSsmEmEs=

U -nat

Th-230
Ra-226
Pb-210

e e e ——
—_—_—_—smmTmm =

1.60E~ 1¢
1.1I0E~16
1.OOE~-17
1.90E~14

Date sampled:

Error estimate

—

Date Sampled:

uCi/m]

T e e e ——
_—_==Zm==ms

Error estimate

uCi/ml

e e ——
_—=ms=msm==c

* Effluents limit for the public specified in Appeudix B

to 10 CFR 20.1001-20.2401

2.00E~-15

LLD
uCi/ml

============

1.00E - 16
1.OOE 16
1.00E~16
2.00E~15

01-02-961t0 03-31-96

%% of
Limit*

===

01-02-96 t0 03-31-96




ARCO
BLUEWATER MILI

Environmental Air Particulate Sample C mMPpOsite

BERRYHILL HOUSE #106A
SAMPLING PERIOD:  01-0

FILTER DATE SAMPLED AIR SAMPLED  PARTICULATE  DUST CON(
“ From To mi gms ug/Cub. meter

01-02-96 01-09--96
01-09-96 01-16-96
O1=-16-96 01~-23-96
01-23-96 01-30-96
01-30-96 020696
NR-06-96 02-13-9%
02-13~96 02-20-96

LOBE 409 0.0275 13.25
1HHE+09 0.0415 19.71
06 +09 0.0186 9.02
O7E+09 0.0222 10.74
OTE+09 0.0179 8.65
061 +09 0.0568 27.64
JOSE+09 0.0370 18.03
02-20-96 02~27-96 O7TE+09 0.0153 7.39
02-27-96 (03-05-96 O7TE+09 0.0216 10.41
03-05-96 03-12-96 2.05E+09 0.0298 14.55
03-12-96 03-19-96 2.08E+09 0.0245 11.75
03-19-96 03-26-96 2.061:+09 0.0487

03-26-96 03-3]1-96 L77TE+09 0.0403

P NN N

Lo S B S )

[ %)

TOTAI )1 02 - 3-~3]- 2.66FE+10 0.4017




SAMFPLING PERIOD

’ FILTER
# From
] 01 ~-02-96
\ 2 01-09-96
] 01-16-96
4 01-23-96
3 01 -30-96
6 02 ~06-96
7 02-13-96
~ 022096
Y 02-27~96
10 03-05-96
11 03~-12-96
12 03-19-96
13 03-26-96
TOTAI 01-02-96

DATE SAMPLED

ARCO
BLUEWATER MILI

Environmental Air Particulate Sample Composite

SOUTH EAST PERIMETER #107A

01=02-96 To 03-31-96

AIR SAMPLED PARTICULATI

Io m| gms
01-09-96 201E+09 0.0173
01-16-96 2.12E+09 0.0360
01-23-96 2.07TE+409 0.0128
01-30-96 2.10E+09 0.0070
02-06-96 2.06E+09 0.0137
02~13-96 2.06E+09 0.0540
02-20~-96 2.06E+09 0.0330
02-27-96 2.09E+09 0.0146
03-05-96 2.10E+09 0.0207
03-12-96 2.06E+09 0.0307
03-19-96 2.09E+09 0.0264
03-26-96 2.07E+09 0.0700
03-31-96 1.77E+09 0.0420
03-31-96 2.68E+10 0.3782

DUST CONC,
ug/Cub. meter

8.19
16.99
6.17
3.34
6.64
26.22
16.00
7.00
9.84
14.94
12.65
313.89
23.78




ARCO

BLUEWATER MILL

Radiological Analyses of Environmental Air Particulate Samples

BERRYHILL HOUSE

Location

Concentration
uCyml

Radionuchide

U-nat

I'h-230
Ra-226
Pb-210

1.30E~16
3.00E-17
3.00E~17
2.00E-14

S.E. PERIMETER

Location

Concentration

Radionuclide uCyml

2.20E-16
1.20E-16
~-1.00E-17
2.60E - 14

Date sampled 04

Error estimate
uCvml

1.00E -1
2.00E -
5.00E -
3.10E

Date Sampled 04 -

Error estimate
uCy/ml

1.OOE-17
4.00E--17
S.00E~-17
4.00E~15

* Effluents limit for the public specified in Appendix B

to 10 CFR 20.1001-20.2401

01-96to 0630

LLD
uCi/ml

1.00E-16
1.00F -
1.001
2.00E~-15

01-96to 06—30-96

LLD
uCi/ml

1.00E —
1.00E ~
1.001
2.00F

Limit*

Limit*

% of

0.14
0.15
0.00
333

( :,’ ()t

0.24
0.60

~0.00

4.33
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SAMPLING PERIOD

Environmental Air Particulate Sample Composite

BERRYHILL HOUSE #106A

ARCO
BLUEWATER MILL

04-01-96 To 06-30--96

DATE SAMPLED

F.om

04-01-96
04 -08--96
04-15-96
04 -22-96
04 -29-96
05 -06-96
05~13-96
05 -20-96
05-27~96
0603 96
06-10-96
06-17-96
06-24~96

04~-01-9

To

04 08 - 96
04-15-96
04-22-96
4 -29-96
05 -06-96
05-13-96
05-20-96
05~27-96
0603 ~96
06~10~96
06-17-96
062496
06-30-96

Page 18

AIR SAMPLED

ml

2.02E+09
2.2E+09
201400
1.98E <+ (/)
1.97E4 00
196k +00
1.90L « 09
1.91E+09
1.92E+09
1.BOE 409
1.96E 409
1.92E+09
1.94E+09

2.54E+10

PARTICULATY

EEEsEEmI=

0.0403
0.0425
0.0409
0.0482
0.0344
0.0500
0.0545
0.0532
0.6440
0.0635
0.0543
C.0438
0.0347

DUST CONC
ug/Cub. meter

19.97
21.08
20.33
24.33
17.45
25.54
28.73
27.93
22.86
33.69
27.74
22.83
17.89




ARCO
BLUEWATER MILI

Environmental Air Particulate Sample Composite

SOUTH EAST PERIMETER #107A

SAMPLING PERIOD M4-01-96 To 06-30-96

FILTER DATE SAMPLED AIR SAMPLED  PARTICULATI DUST CONC
“ From I'o m] gms ug/Cub. meter

4-01-96 04-08-96 2.18BE+09 0.0350 16.06
M4-08-96 (4-15~-96 2.12E+09 0.0463 21.86
04-15-96 04-22-96 2.11E+09 0.0362 17.15
04-22-96 (4-29-96 2.08F +09 0.0390 18.77
04-29-96 O5-06-96 2.07TE+09 0.0430 20.73
05 -06-96 05~13-96 207E+09 0.0418 20.16
05-13-96 05-20-96 2.00E+09 0.0527 26.29
05-20-96 05-27-96 2.02E+09 0.0645 32.00
05-27-96 06-03~96 1.99E 409 0.0288
06-03-96 06-10-96 1.99F 409 0.0730
06-10-96 06-17-96 205409 0.0558
06-17-9 06-24-96 201E4+09 0.0447
06-24-96 06-30-96 2.05E+09 0.0490

TOTAI M4-01-96 06-30-96




ARCO
BLUEWATER MILI

Environmental Air Particulate Sample Composite

BERRYHILL HOUSE #106A

SAMPLING PERIOD

FILTER DATE SAMPLED AlIR SAMPLED PARTICULATI DUST CON(«(
# From Io ml gms ug/Cub. meter

2.121 0.0405
2 ().0365
2 0.0275
3 ) 0.0474
0.0296
0.04%8(0)
0.049(
0.0500
0.0520
0.0490
0.0510
0.0550
0.0490




ARCO
BLUEWATER MILI

Environmental Air Particulate Sample Composite

SOUTH EAST PERIMETER #107A

SAMPLING PERIOD 07

FILTER DATE SAMPLED AIR SAMPLED PARTICULATI DUST CON(
'} # From I {

3 mi £mes ug/Cub. meter

| { (1 26 07 IN ) ‘v:’ + Y V(145K _'_
2 07~ 08 - 9 07~ 15 - 9¢ LYIE+09 0.0385 20.11
3 () 15-96 { 22 - 96 2991 +09 00237 7.91
4 07~22-96 07-29-96 3.06F 409 0 0870 18.62
5 072996 O (8 - 96 2.83FE 409 0.0498 17.61
6 OB=05<96 (8- 12-9¢ 3.06F +09 0.0408 13.33
7 0B=12-96 08~ 19-96 294 +09 (.049 16.67
l - U8~ 19-96 08— 26— 9¢ .06 +09 0.055( 17.98
(¥ W~ 26— 9¢ 0Y 02 )" 3.131 )9 (.O36S 11.6°
() 0y 2~ 9¢ (v ) | 28 +09 0.0480 37.64
11 oy Y- U6 { It 303 +09 U.0490 16
12 Y= 16-96 (09-23-0¢ .16 +09 0.0520 16.4%8
13 092396 09~ 30 - 96 3.ISE +09 (0 D48( 1§.22
](;]\[ 07 ) Jf (9 — 3() -~ Y¢ 3.561 + 10 ().5931] 6 68




ARCO

BLUEWATER MILI

Radiological Analyses of Fnvironmental Air Particulate Samples

Location

Radionuclide

U~ nat

h-230
Ra-226
Pb-210

Location: S.1

Radionuclide

U - nat
Th-230
Ra~226

Pb-210

* Effluents limit tor the

to 10 CFR 2

1001

BERRYHILL HOUSI

Concentration

uCi/ml

1.BOE -
7.00F
2.00F -
1.50}

PERIMETER

Concentration
uCi/ml

4.20E
7.00F
2001
1.60}

public specified in

<4}

Datc ’\Alllpik‘d 7=01

Error estimate
uCi/ml

1.OOE-17
2.00E~17
200E-17

30E~15

Date sampled 07-01

Error estimate
uCi/ml

2.00%
1.00F
2.00F

'i\i}

Appendix B

96 thru 09-30

LLD
uCi/ml

1.OOE~16
1L.OOE-16
1.00E~-16
200E~15

Y6 thru 09 =30

LD

uCi/ml
1.00E-16
1.OOE-16
1.00E-16

200E~-15

ELs

oz of

Limit*

0.2
0.35
UK

) &
&

.
% of

Limit*

™~

0.4
(.35

Ui

Y &9




ARCO

BLUEWATER MILL

Radiological Analyses of Environmental Air Particulate Samples
b )

Locationn. BERRYHILL HOUSI
Concentration

Radionuclide uCi/ml

U - nat

Th-230

Rxl Z.EY

PY' :)(.

n: S.E. PERIMETER

concentration

Radionuclide uCi/mi

U - nat 1.30E~16
'h—-230 SO00E~17
Ra-226 4.00E~-17
Pb~-210 230E-14

Date sampled

Error estimate
uCi/ml

Date sampiced 10~

Error estimate
wCi/ml

2U00E-17
SO0E-17
4.00E~17
3.70E~15

10<01~96 thru 12-3(

LLD
uCi/ml

1.OOE~16
1.00E~16
1.00E~-16
1.OOE~15

1-96thru 12~

LLD

uCi/ml

1.00E~16
1.00E~ 16
1.00E~16
200E~15

o Ot
Limit*

U.14
0.45
0.00
3.83




ARCO
BLUEWATER MILI

Environmental Air Part.culate Sample Composite

SOUTH EAST PERIMETER #107A

SAMPLING PERIOD 10=01-96To 12-31-96

FILTER DATE SAMPLED AIR SAMPLED PARTICULATI DUST CON(
From o ml gms ug/Cub. meter

0.0435
0.0400
0.G400
0.0500
0.0450
0. 06404

to

0.0500

(.0450
00550

(ST I SF N SS N SR SN

0.0450

g o

0.0500
0.0210
(0860

0.600%




ARCO
BLUEWATER MILI

Environmental Air Particulate Sample ( omposite

BERRYHILL HOUSE #106A
SAMPLING PERIOD 10-01-96 To 12-31-96

FILTER DATE SAMPLED AIR SAMPLED PARTICULATI DUST CON(
“ From o ml gms ug/Cub. meter

0]~ -07 - 96 0.0430 20.27
07 =96 ~ 1496 0.0420 21.03
- 14~ 21-96 { 0.0500 25.22
21- 28 -96 0.0500 24.05
- 28~ 11-04-96 0.0450 20.97
Ii1~11-96 0.0730 33.01

11-§ 11-18-96 0.0500 24.16
I8 ) 11-25-96 0.0450 20.69
25 12--02-96 2 0.0550 25.61
12-09-96 : : 0.0450 21.01
12-16-96 ] 0.0478

12-23-96 0.02414 11.37
12-30~-96 : 0.0285

().5987




4.0 Ambient Radon Concentration

I'rack Etch environmental radon monitonng devices are used to monitor ambient radon concentrations
at the air sampling stations The Track Etch devices were exposed for each quarter and analyzed by
Landauer, Inc, the manufacturer of the devices. to obtain quarterly average radon concentrations

According to Landauer, Inc the Lower Limit of Detection (LLD) of the I'rack Etch model used at the

Bluewater Mill Site is 0 20 pCi/l

The highest quarterly average radon concentration measured at the downwind station (Southeast
Penimeter) was 1 0 pCi/l during the fourth quarter  After subtracting the background (Berrvhill House
#106A) concentration of 09 pCi/, the SE Perimeter showed a concentration of 0.1 pC/l  The third
Quarter average radon concentration at the SE Perimeter was 0 8 pCYl, compared to the 07 pCi/l

measured at the background (Berryhill House) station dunng the same quarter

Also, at each station, a second Track Etch device is placed for an annual exposure (January-
December), which were analyzed after the end of the exposure penod  The annual sampling indicates
an average ambient radon concentration of 0 8 pCi/l at the Southeast Perimeter and O 4 pCyl at the
background (Berrvhill House) station The calculated annual average from quarterly sampling is 03 8

pL vl at the Southeast Perimeter and 0.6 pCi/l at the background location




ARCO
BLUEWATER MILL

Environmental Ambient Radon Concentrations
Quarterly Sampling*

SAMPLING PERIOD:  January 01 through March 31, 1996

Avg. Radon Conc.

Sampling Location pCi/l
Berryhill House (106A) 0.5
S.E. Perimeter (107A) 04

SAMPLING PERIOD:  April 01 through June 30, 1996

Avg. Radon Conc.

Sampling Location pCi/l
Berryhill House (17 1) 0.3
S.E. Perimeter (107A) 0.9

* Radon Treck Etch device exposed for the entire quarter

Page 27



SAMPLING PERIOD

Sampling Location

Berryhill House (106A)

S.E. Perimeter (107A)

SAMPLING PERIOD

Sampling Location

Berrvhill House (106A )

S.E. Perimeter (107A)

ARCO
BLUEWATER MILI

Environmental Ambient Radon Concentrations
Quarterly Sampling*

July 01 through September 30, 1996

Avg. Radon Conc
pCil

0.7

0.8

October 01 Khlough December 30. 1996
Avg. Radon Conc

pCi/l

Yy

1.0

* Radon Treck Etch device exposed for the entire quarter
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BLUEWATER MILI

Environmental Ambient Radon Concentraiions
Annual Sampling*

SAMPLING PERIOD January 01 through December 30, 1996

Avg. Radon Conc
pCy/l

Sampling Location

Berryhill House (106A) 0.4

S.E. Perimeter (107A) 0.8

* Radon Treck Etch device exposed for the entire year




Radon Monitoring Report
AVM ENVIRONMENTAL SERVICES, INC [LANDAUER
ATTN: NATVER PATEL
1717 DEL NORTE BLVD

Landaver, Inc 2 Saence Road  Glenwood, Hhnoss 604251586
GRANTS., NM 87020

Telephone: (70R8) 755-7911 Facsirile: (708) 755.2016

F . ]
i 0406675 ‘!

Field Data / ( vent Exposure ! Avg Radon
e V ! pCift-days i Conc. pCint

[01-JuL-96 —0cT—98 |7 ; =

01-JUL ~94 | 01-0OCT-96 hBERRYHYLL¥10§, g Mhh;A* &
V) e ¥ = W e !.

| O1-JUL~-96 | 01-DCT-96 ‘soum%%smﬁhm 107?‘ : “_ : 72.

{
|
|
|

|
!
|
|
|
|
1 !
|
4 + - —_—
|
|
|

i
|
|

Process N Report Date Date Received
A1B408 | 11-0CT-9& 04-0CT-96/

1




™M E
ATTN

17

ANT

4134975
4154980
QAU'!QE

4189193

NVIRONMENTAL SERVICES, INC

NATVER PATEL
DEL NORTE BLVD
> N 870

e

01-0CT-98

| 30-DEC-9& |

30-DEC

30-DEC-94&

30-DEC-96

Radon Monitoring Report

Acct. No.

S. E. PERIMETER #107 A
BERRYHILL #10& A
S E PERIMETER 107 A

BERRYHILL 106 A

A18493

040464675

Rey
13-

et {

JA

N-97

Jate Recewed

07-JAN-97

LANDAUER




5.0 Direct Gamma Radiation

1 1 ! | N »
Em wronmental T hermoluminescent D« Simeters | ll Ds) dare utiized at each permanent air station to
'

momnitor direct gamma radiation  The TLDs are exposed for a quarter and exchanged and analyzed to

determine a quarterly gamma radiation level in mrem per quarter Duning the exposure period, the

control TLD is kept at the office in the unrestricted area The analyses is performed by TMA/Eberline
I b

the manufacturer of the TLDs

Direct gamma radiation exposure rate for the third quarter of 1996

was measured to be 306
mrem/quarter at the SE Perimeter (downwind) station #107A with a control reading of 25 6
mrenvquarter For the fourth quarter, the exposure rate at the SE Perimeter was 38 2
mremvquarter, with a control reading of 288 + 17 mrem/quarter lhe exposure rate at

Background Station (Berryhill House #106A), was 26 4 + 5 2 and 31 2

| 7 mremv/quarter for
third and fourth quarters, respectively




ARCO
BLUEWATER MILI

Environmental Direct Gamma Radiation Measurements

Measurement Period January 01 through March 31, 1996

Exposure Rate Estimated Error
mrem/quarter mrem/quarter. 2 sigma

LOCATION

Control
Berryhill House (106A)

S.E. Perimeter (107A)

] { . ] p (9]
11 through June 30, 1996

Exposure Rate Estimated Er

mrem/quarter mrcm/quarter, 2 sigma

LOCATION

i

Control
Berryhill House (106A)

S.E. Perimeter (107A)




ARCO
BLUEWATER MILI

Environmental Direct Gamma Radiation Measurements

Mcasurement Period July 01 through September 30, 1996

Exposure Rate Estimated Error
mrem/quarter mrem/quarter, 2 sigma

LOCATION

Control
Berryhill House (106A)

S.E. Perimeter (107A)

Measurement Period { r U1 through December 30, 199¢

Exposure Rate Estimated Err

LOCATION mrem/quarter mrem/quarter, 2

Control
Berrvhill House ( 106A)

S.E. Perimeter (107A)
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6.0  Soil and Vegetation Sampling

A soil and vegetatior sampiing was periormed at each permanent air sampung stalion and anatyzed 101

U-nat, Th-230, Ra-226. and Pb-21(

All results of vegetation analyses are reported in uCi per Kg of

wet vegetation. as 1t was 1l

as Ccolecied in 1eid !-w.\'.\i'.,' S the summary ot "HL“L'\T concentr ) 1

atliorn

i

. i | { .
radionuchdes tound 1n the soil and vegetation at the

!{.l.i:v NUCHd¢

yat S E. Perimeter
at S E Penmeter
Y at Be rrvhill H-n_nk’

tat S E Penmeter




ATLANTIC RICHFIELD COMPANY
BLUEWATER MILI

SOIL AND VEGETATION SAMPLING
October 14, 1996

Soil Sampling Procedure

A nine point composite soil sampie was collected over a |0 square meter area sirounding each of the
momitonng stations. Soil was collected from the surface to tour inches in depth. Soils were field

textured and estimated for gramn size The composite soi samples were dned, crushed t
| | | 1 1 { ¢ ” | r 1 MM YT rdan } >
milhmeters in diameter particie size or less (-10 mesh). and then blended prior 1o bpemng spin I'he soi

sampies were sphit four times with d .l'\‘“t'\ sputter to obtamn a representative ahquot
! ' ' {

tor the laboratory

pertormuing the analysis The aliquot sent to the laboraton equaied one

sampie collected The remainng portion of the sdimpie was wemporaruy

Vegetation Sampling Procedure

Vegetation samples were collected over approximately

} Mot

I'he percent abundance of each type of foliage was visibly
3 1l

were basically same as last years. The different types of foliage (shrubs

station were bagged separately ne follage types v 2re then blended in proportions by
! ' » *
percent abundance at each f s procedure was utilized to

zach station

Sample Data by Station

Berryhill (#106-A): Date Sampled: 10/14/96

LEXTUTE v¢ld CHll

I analysis weighed




approximately 30% of the vegetative cover

(aliquot portion weighed 300 grams)

Rubber Rabbit Brush
Russian Thistle
Broom Snake Weed
Kochia

Total 1044 with bag

New Southeast Perimeter (#107-A): Date Sampled: 10/14/96

Soil -

Vegetation -

Shrubs

Crass -

The soil texture was estimated to be medium grained The sample aliquot sent for
analysis weighed 150 grams

The vegetation at this station was predominantly made up of grasses, shrubs, and forbs

-

a ‘}"IU\HHLI[L‘!} 25% of the vegetatve cover

(aliquot portion weighed 250 grams)

e  Winterfat
e 4 - Wingsalt bush

approximately 40% of the vegetative cover
(ahquot portion weighed 400 grams)

Biucgrdb\,\
Galleta
Indian Rice Grass

Bottle Brush *\]HH'('I Tail

approximately 35% of the vegetative cover

(alquot portion weighed 350 grams)
Rubber Rabbit Brush
K\){hl(i

Broom Snake Weed

I'otal 1050 with bag




ARCO
Bluewater Mill

Radiological Analyses of Soil Samples
(Nine Point Soil ( omposite)

Location: BERRYHILL HOUSI Date sampled

Concentration Error estimate LLD
Radionuclide ui/gm uCi/gm uCi/gm

U -nat 8.1: 07 8.12E-08 2.00E-07
Ra-226 3.60F - 06 1.10E =06 »OOE ~-07
Pb-210 1.40FE - 06 7.00E ~07 00E-07
I'h-230 0.00F +0i 1.00F =07 2 00F -07

Location SE PERIMETER Date sampled

Concentration ITor estimate ‘1D
R adionuclide uC/gm uCi/gm uCygm

U -nat 1.56F —0¢ 5 ; 2.00F <07

Ra~-226 4.20E-06 ) 2.00E~-07
Pb-210 1.OOE <07 6.00FE <0 2.001

I'h--230) 3. 20E <06 00E =07 2. 00E =07




ARCO

Bluewater Mill

Radiological Analyses of Vegetation Samples

Location: Berryhill House #106A Date sampled: 10-14

Vegetation Comp (forbs 15%, grasses 55% . and shrubs 30% )

Concentration Error estimate

Radionuclide uCi/Kg uCi/Kg

U -nat 9.00F - ) 40F -
Ra-226 8.90E 30}

Pb-210 - 1.60E - 70E
I'h—-230 2 10E-05 |OF

Location: South East Perimeter, #107A Date sampled: 10-14-
S | (

Vegetation Comp (forbs 35%, shrubs 25% , and grasses 40% )

Concentration Error estimate

Radionuclide uCi/Kg uCi/Kg

1.30E

E ‘\)1»}7
-1.201

8.401

4




Accu-Labs’ Research, Inc.

4663 Table Mountain Drive  Golden, Colorado 80403-1650
(303)277.9514 FAX (303) 2779512

Date: 12/02/96
Page 1

REPORT OF ANALYSIS

Mr Natver Patel Lab Job Number: 011833 AVMOO01
AVM Environmental Services Inc Date Samples Received: 10/15/96
1717 Del Norte Blvd

Grants, NM 87020

ALR Designation: 96~A21674 96-A21675
Client Designation: 8.E. PERIMETER BERRYHILL
Sample Location: #107A #106-A

Location II:
Date/Time Collected 10/14/96 9:55 10/14/96 10:45

Air Dry Loss (%)

Uranium, total (ug/g) .

Lead-210, total (pCi/g) . - 0. .4 +/~ 0.7
Radium-226, total (pCi/g) 3 ¥ ‘ 6 +/- 1.1
Thorium=-230, total (pCi/g) . . .0 +/~ 0.1

e ————————————

NOTES: When present, *%2 indicates that the analyte in question was not requested for that sample

ALL resuits reported on a dry weight basis
Variability of the radicactive disintegration process (counting error) at the
95% confidence level is 1.96 sigma and the level of significance may exceed that

of the reported analytical result.

Scheduled sample disposal/return date: January 1, 1997.

Bad

Bua Summers
Radiochemistry Suparvisor

Page 42

An Environmental Laboratory Special ing in

Organic Chemistry « Metais Analysis - Inorganic Cliemistry + Radivcu mistry
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Accu-Labs Research, Inc.

4663 Table Mountain Drive  Golden, Colorado 80403-1650
(303) 277-.9514 FAX (303) 277.9512

Date: 12/04/96
Page 1

REPORT OF ANALYSIS

Mr Natver Patel Lab Job Number: 011834 AVMOO1
AVM Environmental Services Inc Date Samples Received: 10/15/96
1717 Del Norte Blvd

Grants, NM 87020

ALR Designation: 96~-R21676 96-A21677
Client Designation: S.E. PERIMETER BERRYHILL
Sample Location: #107-A #116-A
Location II:

Date/Time Collected 10/14/96 9:40 10/14/96 10:35
Moisture (%) 71.6 68.2
Radium-226, total (uCi E-6/Kg) 190 +/~ 62 89 +/- 34
Lead-210, total (uCi E-6/XKg) =120 +/- 240 ~-160 +/~ 270
Thorium-230, total (uCi E-6/Kg) 8.4 +/- 18 21 +/- 21
Uranium, total (uCi E-6/Kg) 13 +/~ 2.4 9.0 +/- 2.4

“nen present AR Indicates that the analyte 1n guestion was not regquesteu for that sample

AlL results reported on a dry weight basis

Variability of the radicactive disintegration process (counting error) at the
95% confidence level is 1.96 sigma and the level of significance may exceed that
of the reported analytical result.

Scheduled sample disposal /return date: January 3, 1997.
\ \

130 2 N

Bud Summers
Radiochemistry Supervisor

Page 43

An Environmental Laboratory Speciailzing in

Organic Chemlistry + Metals 4 aiysis » Inorganic Chemistry - Radiochemlstry




7.0 Groundwater Compliance Monitoring

Groundwater compliance monitoring was continued during the second half of 1996 as per License
L ) “ ~

Condition No. 34 One background well and two Point of ( omphance (POC) wells are monitored in

both the San Andres Aquifer and the Alluvial Aquifer The Alluvial Aquifer is monitored for U-nat,

selenium, and molybdenum; U-nat and selenium are monitored in the San Andres Aquifer As

indicated by the monitoring data and observed in the Time versus Concentration curve, the

groundwater concentration trend for these parameter are generally stable or appear to decline with

time




ARCO
BLUEWATER MilLl

Ground Water Monitoring Results

Well Description:  E(M), Alluvial Aquifer

Water level
Samplc Elevation Selenium Molybdenum
Date feet mg/l mg/l

06/14/88 6540.80 0.005 < 0.008
09/()7/8! 6541.93 ), 0.005 8 0.005
12/06 ‘ 6541.25 ) 0.005 0.005
03/07/8 654().25 ) 0.008 - U.005
06/15 / 6439.72 0.008 0.005
09/20/8¢ 6529.67 0 ¢ 0.005 0.005
12/18 6539.13 ) 0.005 0.005
03/12 ‘ 6538 - (.005 0.005
04 s i85 0.005 0.005
07 ) 530.5 0.005 0.005
09/17 g 538 { 0.005 ¢ 0.005
10/03 IR 3} ( ) 0.005 0.008
12/18 7.22 3R, 1 ) 0.005 0.005
01 3 3 < 0 (MS (008
(.005 0.005
0.008 . 0.008
0.005 ‘ 0.005
0.005 : 0.008
0.005 0.008
) 08 c (008
0.005 008
0 00S 0 008
0.005 00s
0.605 08
0.008 008
0.008 O0Ss

(.008 g OOS

0 008

{).O0S 0.008

13/95 )5 ] ¢ | 0.001 () 005
0l/16 4 { - 0.001
04/03 3 . (.001

2}

10/09/96 S ) { () (NS . O




ARCO
BLUEWATER MILI

Ground Water Monitoring Results

Well Description:  F(M), Alluvial Aquifer

Water level
Sample Elevation Selenium Molybdenum
Date mg/l mg/l

6495 (U (.006 0.005 U.005
6494.7 0.007 0.005 0.005
6494 0.007 0.005 0.005
6494 0O K)7 C 0.008 ().008
6494 I8 R ¢ () 005 ) 005
6494 .38 0.005 < 0.008 0.005
6494 1( 0.006 - 0.005 : 0.005
6493 .6 0.007 0.005 0.008
6493 36 0.008 - 0.005 0.008

6492 0.003 ¢ 0.005 - 0.005
6492.7 0.00 0.005 < 0.005
64921 013 0.005 0.003
6492 | 0.008 0.008 0.005
649 ] 0.00¢ 0.005 0.005
6491.2 U008 - 0.005 < (.005
649().82 0.003 . (0.008 0.005
6490.6 0.004 - 0.008 : 0.008
64905 0.009 0.005 - 0.005
6490.3" 0.009 3 0.005 L 0.008
6490 0.008 0.005 0.005
6490 D014 » 0.008 . 0.008
6490 0.011 0.005 0.005
6490 0013 0.005 0.008
6490.36 0.01 0.005 « 0.008
6490 .01 0.005 0.008
6490.2 0.01 0.00 0.005
6490 .9 0.013 006 0.008
H49() YR 3 y 0. 008 " (3 OOS
6491.5 0012 () (KIS
649]1.92 114 0.005 0.008
6492 ).011 0.008 < 0.00%
6492.02 ).010 0.003 0.005
6492 () . 0.001 S .03
6492 .5 3 0.001 0.03
6492 4¢ 0.001 0.008

10/08/96 1.77 6492 0% 0.005 0.005




ARCO
BLUEWATER MILI

Ground Water Monitoring Results

Well Description (M), Alluvial Aquifer

Water level
Ne . i
Sample Elevation Selewium Molybdenum
Date feet 1 mg/l mg/I

6493 XS { 0.013 0.027
6494 .80 { 0.008 0.019
6494 .92 0.008 027
6494 .4 0.007 (J.033
6493.72 ( 0.008 034
6493 5 0.007 032
64586 8 0.15 . 0 005 (45
6492 .3 | 0.005 ).()25
6491 0.012
6490.75 0.005
6489 { 0.005
649() 0.005
6489 15 {.008
64589 S 0.005
6488 0.005
6487 0.006
6487.30 0.1 0.008
6487.26 < 0.005
6486 0.15 0.008
648¢ .1 0.006
64 ) ). 1 ().008
6486.4 )1 ). UOE
6486.27 | 0.006
6485 ¢ O0%
6487 .2 005
6487 )12 U.006
64862 | ).006
64589 | 006
6490 ) ‘ 005
6491.9 1] 005
6491 .41 0 008
6491.26 ) 005
6492.23 0.004
6492 43 0.008
6492 (13 ( 0.002
6491 .%6 { 0.003%
6490 .2 ) 0.00¢

i 9
-
]
-
.

-
>




Bluewater Mill
U-nat vs TIME

Groundwater, Alluvial Aquifer
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Bluewater Mill

Selenium vs TIME
Groundwater, Alluvial Aquifer

Selenium, mg/i
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Biuewater Mill
Moiybdenum vs TIME
Groundwater, Alluvial Aquifer

Molybdenum, mg/|
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ARCO
BLUEWATER MILI

Ground Water Monitoring Results

Well Description L(5G), San Andres Aquifer

Water level
Sample Elevation J - Selenium
[)dli_ feet

06/14/8% .97 6499 30 0.003
09/08 6500 0.005 - 0.005
12/08 6499 0.004 - 0.005
03/0)7/4 6497 .6 (.004 0.008
06/15/89 6497 .9¢ 0.003 < 0.008
09/720/8 J 6496 0.002 - 0.008
12/18 . 6494 0.003 < 0.008
03/13 5.62 6493 0.00 0.005
“‘f 10 6492 0.00? 0.005
07/11 64588 Ok (.003 0.005
09158 ) 64K7 0.003 0.008
10/02 6487 .87 0.002 . 0.008
12/18/9( 64871 0.002 ; ().005
01/09/4 .4 6487 1 0.002 ’ 0.005
04/03/91 64861 (.003 0.008
H4XK 46 0.002 (.008
6491 0. .00S . (0.008
6490.11 0.001 < 0.008
6485 95 0.003 0.005
64 N
6489 71 0.008
6488 57
6487 93 () 0.00)%
6488 2 0 0N
6492, 13 ).O02 U.OUS
6491.65 3 ¢ 0.005
64R7 U3 P () (KIS
6493 8i0) () () d j A
6494 5l < 00
6493 §° { () D08

6492 6 0.004 0.00%

6496 0.002 (0.008
6497.14 0.004 0.002
494 7K ().003

(493 319

.

H4Y




Sample
Date

06/14/88
09/08/8K
12/08/88
03/07/89
06/15/89
09/21/89
12/18/89
03/14/90
05/24/90
07/11/90
(*9/17/90
10/01/90
12/18/9(
J1/10/9]
04/02/91
(070991
10/02/91
01/15/92
04/06/92
07,20/92
10/06/92
01/12/93
04/08/93
07/07/93
10/06/93
01/05/94
U4/08/94
07/06/94
10/11/94
01/14/95
04/10/95
07/18/95
10/16/9%
01/16/96
04/02/96

() D 106

)

10/09/96

ARCO
BLUEWATER MILI

Ground Water Monitoring Results

Well Description S(SG

Water level

~an Andres Aquifer

Elevation U ~nat

pH feet mg/l
6.95 6481 .89 1.70
6.91 6482.32 1.40
6H.54 64%3.10 1.70
6.79 6482.19 1.50
6.80 6451 34 1.60
6.82 6480.08 1.20
6.68 647K .95 1.60
6.66 6478.89 1.64
6.65 6477 .84 1.30
6.72 6476.48 1.62
6.79 6475.25 1.15
6.66 6474 .99 1.30
6.6( 6475.14 1.77
6.66 6474 .58 1.20
6.65 6473.92 1.48
7.03 6473 .89 1.40
6.93 647551 1.30
6.82 6475 .39 ().OR
6. 8¢ 6474 79 1.20
6.5¢ 6475. 11 1.39
6.83 6474 5¢ 1.40
6.82 6474.02 1.20
6.90 6473.57 1.03
6.89 6474.01 1.20
6.88 6474.89 1.29
6.80 6475.57 1.45
6.90 6473.57 1.03
6.79 6477.65 .32
i 6477 06 .40
6.81 6477.42 1.09
6 .85 64765 (). 9¢
6.90 647757 1.27
6.97 6479.3 1.15
7.00 647923 1.20
7.02 6478.2¢ 1.05
Fd | 6477 .44 1.07
7.12 6476.03 1.01

Page 52

Selenium
mg/l

0.012
0.010
0.012
0.007
0.011
0.009
0.007
U009
0.005
0.006
0.007
0.008
0.005
0.005
0.010
0.010
0.005
0.005
U 006
0.006
0.010
0.012
0.010
IR
0.011
(.008

A

U, 00N
0.016
0.005
0.014
0.013
0.015
UHI'»
.014
0.013
0.010
0.013




ARCO
BLUEWATER MILI

GUround Water Monitoring Results

Well Description OBS#3, San Andres Aquifer

Water level
Sample Elevation Selenium
Date ' feet g mg/l

6481.5 c 0.008
64582 | ).42 0.010
6482.6 0.010
64K2 0.011
6481 0.011
6479.53 1. 0.020
0.010
0.014
0.008
U008
Q.011
0.010
0.008
0.011
0.016
0.010
.06
0.005
0.007
0.007
0.010
U, 00%
0.016
0.014
0010
<0.008
0.016
0.02(
0.018
0013
0.014




Bluewater Mill
U-nat vs TIME
Groundwater, San Andres Aquifer

U-nat, mg/i
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Bluewater Mill
Selenium vs TIME
Groundwater, San Andres Aquifer

Selenium, mg/!|
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