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1.0 DESIGN MODIFICATIONS -
CARBONATE TAILINGS SURFACE AND COVER DESIGN

Introduction

ARCO proposes to make adjustments to the configuration, depth of radon cover and
surface erosion protection on the Carbonate Tailings. Since approval of the
reclamation plan ARCO has undertaken an exploration program to better identify the
aerial extent of the Carbonate Tailings. The results of this exploration have

identitied the main body of Carbonate Tailings on the eastern side of the
impoundment 1o be smaller than originally anticipated. The main body tailings has
been defined as the area where tailings have significant depth. Many areas
surrounding the impoundment were discovered to be shallow and uneven. Figure 1.1
illustrates the original boundary and th: new boundary developed following the

exploration program

Two of the three Bluewater Mill disposal areas reside within the boundary of the
Carbonate Tailings as shown in Figure 1.1. During decommissioning of the Mill
these areas were filled with debris and soil. In determining the final design
configuration for the Carbonate Tailings. ARCO has re-evaluated the cover
requirements taking into account the layers of debris and soil. These
modifications have been incorporated into the overall design of the Carbonate

Tailings
Relocation of Tailings

ARCO will relocate the existing shallow tailings outside the new Carbonate Tailings
boundary into the main body of the tailings impoundment to the degree possible with
conventional equipment. Tailings depths outside of the new boundary range from a
few inches to approximately 3 feet. Relocation of the tailings 1o within the new
boundary will eliminate the areas where placement of radon barrier and vrosion

rotection would be difficult due to the irregular configuration  f the ailings
p & '



1.3

The new Carbonate Tailings boundary was established from log hole information
collected along the perimeter of the impoundment. The log hole locations are shown
on Figure 1.2 and profile information is attached in Appendix A. Relocated

tailings will be placed in the northwest low lying areas within the new boundary
prior to placement of radon barrier. The final proposed topographic surface is
shown on drawing Figure 1.3. Approximately 25,000-cy of tailings will be relocated

to locations within the new boundary.

The northwest area of the Carbonate Tailings are to receive radon cover to

following the placement of the relocated tailings. A protocol for evaluation of

the final cover over the north portion of the impoundment has been submitted in
ARCO's Final Radon Barrier Design, ARCO Bluewater Mill Main Tailings Report dated
December 1993, This area is to be reevaluated and the final radon cover depth

placed.
Radon Barrier Design

Disposal Area #2 and Disposal Area #3 are within the boundary of the Carbonate
Tailings. Each of the Disposal Areas have received a significant amount of debris

and soil during the decommissioning of the Bluewater Mill. Tailings and process
residues will be covered to attenuate radon to less than 20 pCi/m?*/s. Cover

thickness calculation were completed using the computer RAECOM model utilizing the
revised parameters contained in our December 1993 Final Radon Barrier Design Report
and to account for the interstitial soils placed in the debris layers. The complete

analysis is included in Appendix A of this report,
1.3.1 Disposal Area #2

Disposal Area #2 in the Reclamation 2’lan was divided into two major
sections, the Carbonate Tailings South (Asbestos Disposal Area) and the
Northern Area. The asbestos disposal area is geographically distinct from
the remainder of the area in that it resides in a basalt depression as shown

on Figure 1.1. The remainder of the disposal area is on the surface of the

former Carbonate Tailings
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final grading the surface will receive 12 inches of topsoil and be seeded with the
mixture contained in the ARCO Reclamation Plan. Universal Soil Loss Equation
(USLE) calculations were completed on the top surface and are also included in this
report. These USLE calculations show that 2.3 inches of material will be eroded
during the 1000 year design life. A 5-foot wide apron, consisting of dy, =2'% inch
rock, will be constructed at the base of the Main Tailings Impoundment embankment
to dissipate hydraulic energy from slope runoff. The 5:1 slopes around the edges of
the South Bench will be protected with the same 6 inch depth of dy,='4 inch filter
rock and dg, =272 inch rock which will be placed on the Main Tailings Impoundment
embankments. A 5 foot wide rock apron will be placed at the base of the 5:1 slopes

to mitigate head cutting into the slope
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4.0

ROCK SPECIFICATIONS - QUARRY AND SCORING CRITERIA

4.1

4.3

Introductiols

The source of rock to be used for erosion protection at the Bluewater Mill has been
changed from an onsite quarry to a quarry located approximately three miles east of

the site on property owned by Homestake Mining Company .

ARCO is requesting that the rock material specifications be based on the Nuclear
Regulatory Commission (NRC) total scoring criteria rather than individual hardness
characteristic test results. This scoring criteria 1s to be applied to all rock

products regardless of quarry location

ARCO is also clarifying specifications tor quality control of the soil/rock matrix
to be used for erosion protection on the Main Tailings and the Carbonate Tailings

Impoundmen:
Rock Quarry

The new rock quarry is a high quality igneous rock from a local basalt flow. The
preliminary inplace testing indicates the rock possesses the same properties as

those of the ARCO proposed quarry as previously submitted in the Reclamation Plan.
The averages for rock quality scoring from the new quarry site are shown on Table

4.1

Rock testing from the new quarry indicates that from about § feet below the surface
an overall score of greater than 80 can be met, which is more than adequate for the

Bluewater Mill erosion protection products
Specifications
Rock to be used for erosion protection must meet a minimum overall score of 65 for

the de,=1.5 inch, and dg,=2.0 inch products. The minimum score for the dy,=35 inch rock

shall be 66 and a minimum score of 72 for the dy,=2.5 inch rock products, All

i0



4.4

scoring will be derived in accordance with the Nuclear Regulatory Commission Final
Staff Technical Position, Design of Erosion Protection Covers for Stabilization of
Uranium Mill Tailings Sites, August 1990. The test series will consist of Specific
Gravity, Absorption, L. A. Abrasion (100 revolutions), Na,SO, Soundness and Tensile

Strength to determine the scoring of the erosion protection rock.

Table 4.2 describes the erosion protection rock size and minimum scoring for the
respective reclaimed areas. Rock sizing calculations and gradations for each
reclaimed area are shown in Appendix B to the 1990 Reclamation Plan and subsequent
amendmenis, The test series indicated above and gradation tests shall be performed
on the material at the crusher. For each gradation specified, tests will be made at
10,000 cy intervals or at a minimum of three times during production. The initial

test shall be made prior to transportation of any material from the crusher, Where

the quantity of a specific size material to be produced is less than 10,000 cy, one

test series shall be completed at the beginning, approximately half-way through the

run and one near the end.

Soil Rock Matrix Specifications

The soil/rock matrix is to be placed onto the top surface of the Main Tailings

Impoundment and the Carbonate Tailings Impoundment as described in ARCO's approved

Reclamation Plan, The following criteria and sequence will be utilized to evaluate

the construction of the soil rock matrix.

} Place rock onto the radon barrier surface at about two times (2x) the rock
ds
2 Rock shall be visually inspected during placement for uniformity and proper

gradation, Areas which indicate segregation shall be reworked to comply
with specification requirements. Random gradation tests will be conducted

to verify visual appraisals,

3 Place soil over rock at approximately four to six inches in depth,



4 Mix soil and rock by use of scarification equipment (example: disc or
closely spaced small rippers). The scarification is to be in three
directions; one 90° to the other and the third pass is to be at 45° and
bisect the first two passes. Care will be taken to prevent disruption of

the underlying radon barrier

5 Sotl and rock will be roller packed with a minimum of three passes to

consolidate the soil and rock bed

6 ['he soil rock matrix will be field tested for depth by use of the grid
described in the approved Reclamation Plan, Measurements of rock, and soil
depths will be made from test holes. One depth test hole will be taken for

every 200,000 square feet

Revegetation of the top surface soil/rock matrix will be performed

following the procedures contained in the approved 1990 Reclamation Plan
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TABLE 4.1

ROCK QUALITY SCORING

HOMESTAKE'S MALPAIS BASALT QUARRY SITE (NE 1/4, 28/TIZN/RIOW)

Sampie Rock Type Weighting Factor (WF)/ Test Value (TV) / Score for

Numbern 1 =1gneous)

S € 1y A bsorpt ! Sonndne A Ahrs Schmdt H i S 21
§ 1 3 i Sk 9
Averages For All Tested Samples
Numibers of Samples tested SR L] 1A } (X) LR L]
Iy X M 8§24 111.00
Seot RN 83 .00 670 R
Ratmng U8 16 0.4% 2020 RS20 Raock Source Composite Rating, %
Usmg All
Maxunum possible rating (MPR L ERE | 20.00 116G 0 ig.00 W00 0 0o Rock From 0w 30
Rating in % MPR R 56 34 X1 98 33 0 x 672 %3 0 R! 4

wverages For All Samples Below Highly Vesicular Zone(G'-5")

Numbers of Sampics rested 1700 17.00 17.00 9 1 (00 12.00

iV 2.7 1.67 0 9% I8 40 §2 .40 1111 00

Score g 2R 1 87 g R2 ) 6.70 X.52

Raung 8150 7.74 107 9% 0.0 2020 85 .20 Rock Soatrce Composite Rating, %
'sing Omnly

Max:mum possible rating (MPK) = 9).0 20.00 110.00 10.00 30,00 100 00 Rock From & w0 3

Rating in % MPR G2 7% IR 68 o8 17 000 67.21 85.20 R4 &



TABLE 4.2
EROSION PROTECTION ROCK SCORE

Rock Size dg Minimum Quality Score **

Main Tailings Minimum Reclamation Plan

Design *'

Top Surface (North) 0.5 1.5 65
T'op Surface (South} 05" 2 65
\l\‘PC& 2.0 2.5 65
Spiliway 43 5 0" 66

Carbonate Tailings

fop Surface 05" 1.5" 65
Slopes 2.3 2.5 72

Acid Tailings

Slopes 0.5 1.5 65
Stockpile
Slopes 05" 23" 65

'* Corp. of Engineers Method for Top Surface, Stephenson Method for Slopes

“* Minimum 65 score is required for critical areas, NRC 1990



Z*’;‘L”‘W?! ELOG | msmun 'E TAI m, m,iwmm’ IN”[ sm‘.m ON

'DEPTH | SYMBOL |  DESCRIPTION HOLE® 132
0.4 [EENGERR  COVER MATERIAI
0.7 | i || TALINGS
1.0 NATIVE SOIl
MALPAIS




CARBONATE TAILINGS BOUNDARY INVESTIGATION

[POTHOLE LOG |
I — I T— : -
DEPTH | SYMBOL |  DESCRIPTION

HOLE & 14-2

10 3 Sl TRACE TAILINGS
' : NATIVE SOMl
: MALPAIS

|0




POTHOLE LOG CARBONATE TAILINGS BOUNDARY INVESTIGATION
DEPTH | SYMBOL DESCRIPTION HOLE® 172

0 0.2 COVER MATERIAL

0.5 TAILINGS

1 MAL PAIS

2

K

L |

5

3




EQIHQLELQQ_{ CARBONATE TAILINGS BOUNDARY INVESTIGATION

DEPTH | SYMBOL DESCRIPTION HOLE® 13R

COVER MATERIAL
TAILINGS

NATIVE SOILS

MALPAIS

e &

-~




POTHOLE LOG CARBOMNATE TAILINGS BOUNDARY INVESTIGATION
DEPTH | SYMBOL DESCRIPTION HOLER 22-2
0 .04 COVER MATERIAL
. 07 TAILINGS
» 2.0 i NATIVE SOIL
3
MALPAIS
&
5
5
7
8
9
R ———




POTHOLE LOG CARBONATE TAILINGS BOUNDARY INVESTIGATION
DEPTH SYMBOL! DESCRIPTION HOLE® 232
U 0.4 TAILINGS

' s NATIVE SOIL

’ MALPAIS

3

4

5

6

7

6

9




POTHOLE LOG CARBONATE TAILINGS BOUNDARY INVESTIGATION
DEPTH | SYMBOL DESCRIPTION HOLE ® 242
0 0.4 TAILINGS

' s NATIVE SOIL

’ MALPAIS

3

4

5

6

7

8

9




POTHOLE LOG | CARBONATE TAILINGS BOUNDARY INVESTIGATION
[DEPTH | SYMBOL DESCRIPTION HOLE® 282
0 0.4 COVER MATERIAL

, 07 TAILINGS

” 1.4 NATIVE SOIL

. MALPAIS

4

f

6

7

8

{9




POTHOLE LOG CARBONATE TAILINGS BOUNDARY INVESTIGATION
DEPTH | SYMBOL DESCRIPTION HOLE® 292
O 0.4 COVER MATERIAL
TRACE TAILINGS
1.0 NATIVE SOIL
1
MALPAIS




POTHOLE LOG CARBONATE TAILINGS BOUNDARY INVESTIGATION
DEPTH | SYMBOL DESCRIPTION HOLE® 302
0
1.0 COVER MATERIAL
i
MALPAIS




[POTHOLE LOG | CARBONATE TAILINGS BOUNDARY INVESTIGATION
SYMBOL| DESCRIPTION HOLE® 322

¥

| DEPTH

|0 TRACE TAILINGS ON SURFACH
‘1 2.0 NATIVE SOl
2
MAL PAIS
3




CARBONATE TAILINGS BOUNDARY INVESTIGATION

DEPTH | SYMBOL DESCRIPTION HOLE®  36-2
0 COVER MATERIAL
TAILINGS
1
NATIVE SOIL
2
3
MALPAIS




POTHOLE LOG

CARBONATE TAILINGS BOUNDARY INVESTIGATION

DEPTH | SYMBOL|  DESCRIPTION HOLE® 382
¢ a3 COVER MATERIAL
0.5 TAILINGS
1
2.0 NATIVE SOIL
2

MALPAIS




[POTHOLE LOG | T CARBONATE TAILINGS BOUNDARY INVESTIGATION

o 1

DEPTH | SYMBOL|  DESCRIPTION HOLE 2

3G
j Pu

COVER MATERIAI
TAILINGS




POTH(ILE LOG _{

CARBONATE TAILINGS BOUNDARY |NVESTIGATION

pEPTH | vMBOL|  DESCRPTION HOLE & 432
0 o4 FEEEEEEEN COVER MATERIAL
el — TAILINGS - TRACE ATOP ROCK
il maeais




POTHOLE LOG CARBONATE TAILINGS BOUNDARY INVESTIGATION
DEPTH | SYMBOL DESCRIPTION HOLE® 452
0
1.0 COVER MATERIAL
1
MALPAIS




POTHOLE LOG CARBONATE TAILINGS BOUNDARY INVESTIGATION
DEPTH | SYMBOL DESCRIPTION HOLE® 49-2R
0

2 COVER MATERIAL
3
4
TAILINGS
5
6 NATIVE SOIL
7
MALPAIS
8




POTHOLE LOG CARBONATE TAILINGS BOUNDARY INVESTIGATION

DEPTH | SYMBOL DESCRIPTION HOLE & 502

' 0.4 ESEBEEE 1ARD CLAY - BACKHOE REFUSED




ﬂ
4 |
|
|
m
SIVd TV
SN NIHL - SONIIVL 10>
TVIHILYN HIA0D 0z |
0
2-25 # 110H NOLLdIHOS3d TOEWAS | Hid3d
NOLLYS1LSIANI AHVANNOA SONITIVL 31VNOEHVD 5071 310H10d




POTHOLE LOG CARBONATE TAILINGS BOUNDARY INVESTIGATION
DEPTH | SYMBOL DESCRIPTION HOLEY® 542
0

COVER MATERIAL

TAILINGS
MALPAIS

g N s




POTHOLE LOG CARBONATE TAILINGS BOUNDARY INVESTIGATION
DEPTH | SYMBOL DESCRIPTION HOLE® 562
0

COVER MATERIAL

TAILINGS
MALPAIS




POTHOLE LOG

CARBONATE TAILINGS BOUNDARY INVESTIGATION

DEPTH | SYMBOL DESCRIPTION HOLE® 53R
0
1

3.0 COVER MATERIAL
2
3

0.9 TAILINGS
4

>1.0 NATIVE SOILS




POTHOLE LOG CARBONATE TAILINGS BOUNDARY INVESTIGATION
DEPTH | SYMBOL DESCRIPTION HOLE®  6OR
0
COVER MATERIAL
‘ 2.2
2
0.4 TAILINGS
|3 08 NATIVE SOILS
“ MALPAIS
2 4




POTHOLE LOG CARBONATE TAILINGS BOUNDARY INVESTIGATION
1
DEPTH | SYMBOL DESCRIPTION HOLE® 62-2
0
COVER MATERIAL
1 2.0
2
MAL PAIS




POTHOLE LOG CARBONATE TAILINGS BOUNDARY INVESTIGATION
DEPTH | SYMBOL DESCRIPTION HOLES® 642
0

COVER MATERIAL

WAL PAIS




POTHOLE LOG

CARBONATE TAILINGS BOUNDARY INVESTIGATION

DEPTH | SYMBOL DESCRIPTION HOLE® 672
L
1 20 COVER MATERIAL
2
MALPAIS
3
4




,..
“
o
-
/
-ur
<
—
—
-
o
-
o
e
—r
-
o
-
—
«l
.

IBONATHE

SYMHBOI

' DEPTH




POTHOLE LOG CARBONATE TAILINGS BOUNDARY INVESTIGATION
DEPTH | SYMBOL DESCRIPTION HOLE® 742
1}
1 COVER MATERIAL
3.0
2
3 01 TAILINGS
MALPAIS
4
5
6
7
8
9




POTHOLE LOG

CARBONATE TAILINGS BOUNDARY INVESTIGATION

DEPTH | SYMBOL|  DESCRIPTION HOLE® 752
0
1.0 COVER MATERIAL
1
1.0 TAILINGS
2
NATIVE SOIL




il;"ei!ﬁﬁNAH TAILINGS BOUNDARY INVESTIGATION

[POTHOLE LOG

.
.....
.
S’
v
ar
{
P
«l
-
gy [
=
e -t
P e
pm v
” < ’ . .
B - w - *y
P - o -—
™M™ R
o - e lﬂ—.
¢ ke N -
e 7 g
£ oo ,
W e
> = o
o - ] :
P e - M |
ew " o i
R !

| SYMBOI

!
i
|

-y

. ¥y ) ™

e g
§ o

- u;.. v

it

e

P

-



{DEPTH | SYMBOL | B

OTHOLE LOG | CARBON

MAI

e

COVER MATEHI

TAILINGS

PAIS

ATl

FAE R

TAILINGS BOUNDARY INVESTIGATION




POTHOLE LOG CARBONATE TAILINGS BOUNDARY INVESTIGATION

DEPTH | SYMBOL DESCRIPTION HOLE® 812

0

COVER MATERIAL

TAILINGS [TRACE}
MAL PAIS |

1.5




POTHOLE LOG CANRONATE TAILINGS BOUNDARY INVESTIGATION
DEPTH | SYMBOL | DESCRIPTION HOLE ® 852
" b LES & 3
R COVER MATERIAL
MAL PAIS
2
3
A
5
6
7
8




POTHOLE LOG CARBONATE TAILINGS BOUNDARY INVESTIGATION

DEPTH | SYMBOL DESCRIPTION HOLE® 862

1 20 COVER MATERIAL

2 0.1 TAILINGS
NATIVE S50IL

3

4

5

6

N

ruacn




[POTHOLE LOG | CARBONA ¢ AOUNDARY INVESTIGATION INFO

| DEPTH | SYMBOI HOLE ¥ 87

|

{0




POTHOLE LOG CARBONATE TAILINGS BOUNDARY INVESTIGATION
DEPTH | SYMBOL DESCRIPTION HOLE ® 1092
0
1.0 COVER MATERIAL
1
MALPAIS




POTHOLE LOG CARBONATE TAILS BOUNDARY INVESTIGATION INFO
DEPTH | SYMBOL DESCRIPTION HOLE # 110-2
0 (Tits
‘ 1.2 | COVER MATERIAL
0.3 TAILINGS
> MALPAIS
3
4
4
6
7
8
4




POTHOLE LOG CARBONATE TAILINGS BOUNDARY INVESTIGATION
DEPTH | SYMBOL|  DESCRIPTION HOLE® 1112
0
1.0 COVER MATERIAL
1 o3 [T TAILINGS
- MALPAIS




POTHOLE LOG CARBONATE TAILINGS BOUNDARY INVESTIGATION
DEPTH | SYMBOL DESCRIPTION HOLE® 1152
0
1.2 COVER MATERIAL
1
0.5 TAILINGS

MALPAIS




POTHOLE LOG

CARBONATE TAILINGS BOUNDARY INVEST!GI;\HON

DEPTH | SYMBOL DESCRIPTION HOLE® 1172
0
COVER MATERIAL
1.5
i
TRACE TAILINGS
MALPAIS




|POTHOLE LOG | CARBONATE TAILINGS BOUNDARY INVESTIGATION

DESCRIPTION HOLE & 1212

{DEPTH SYMBOL |
COVER MATH HiAl

TRACE TAILINGS
MALPAIS




[POTHOLE LOG

CARBONATE TAILINGS BOUNDARY INVESTIGATION

| SYMBOL |  DESCRIPTION HOLE®# 123-2

| DEPTH

COVER MATERIAI

TRACE TAILINGS
MALPAIS

e




POTHOLE LOG

CARBONATE TAILINGS BOUNDARY INVESTIGATION

DEPTH | SYMBOL DESCRIPTION HOLE®R 1242
0
0.5 COVER MATERIAL
0.5 TAILINGS
MALPAIS




L/ | L

(POTHOLE LOG | CARBONATE TAILINGS BOUNDARY INVESTIGATION

| 2 ™y MIYTINMRL - H : 3'!: l
'DEPTH | SYMBOI NFESCRIPTION 7 HOLE B 25

{0 re )
f HEs
! k;‘ : A7
10 BE COVER MATERIAIL
Sl
$14!
i Pl
i 0 1 TAILINGS f
& e
% MAL PAIS
&




[POTHOLE LOG

A

CARBONATE TAILINGS BOUNDARY INVESTIGATION

127-2

'

| DEPTH | SYMBO! | DFSCRIPTION HO! gr i

1

| B
| :
2‘
| 2
2 4.1 : COVER MATERIAL

TAILINGS
MALPAIS




16

N
1
3

-~
.
-

e

s
o

SYMBOI

PTH

[

§




POTHOLE LOG CARBONATE TAILINGS BOUNDARY INVESTIGATION
DEPTH | SYMBOL DESCRIPTION HOLE® 1292
0 -
0.5 B COVER MATERIAL
0.2 & TAILINGS
MAL PAIS




[POTHOLE LOG | CARBONATE TAILS BOUNDARY INVESTIGATION INFO

DEPTH | SYMBOI DESCRIPTION HOLE & 130 -2

i COVFER MATEHIA]
t TRACFE TAILINGS
%“:W;s‘&l’
3
4
|
6
3




) CARBONATE TAILINGS BOUNDARY INVESTIGATION

[POTHOLE LO
'DEPTH | SYMBOL | DESCRIPTION HOLER 1322

0
COVER MATERIAL

TAILINGS
MALPAIS




| POTHOLE LOG CARBONATE TAILS BOUNDARY INVESTIGATION INFO

DEPTH | SYMBOL DESCRIPTION HOLE # 134 -2

COVER MATERIAL

TAILINGS

MALPAIS




POTHOLE LOG CARBONATE TAILINGS BOUNDARY INVESTIGATION

DEPTH | SYMBOL DESCRIPTION HOLE®& 1352

0
COVER MATERIAL

TRACE TAILINGS
MALPAIS




-
e
o~

-
o
roen,

11GA

&
o

%714
1‘_’;

IN

J

IARY

JOUNI

NGS |

3
L

1362

HOLE




—-
-

POTHOLE LOG | CARBONATE TAILINGS BOUNDARY INVESTIGATION

-
T»

'DEPTH |

- -

SYMBOL | DESCRIPTION HOLE & 210-2

{ O

COVER MATERIAI



SYMBO!

| DEPTH




PC ol LOG | CARBONATE TAILINGS BOUNDARY INVESTIGATION

DEFTH | SYMBOL DESCRIPTION HOLE® 237

COVER MATERIAL

TAILINGS

NATIVE SOIL

MALPAIS




[POTHOLE LOG |  CARBONATF ~*! 'NGS BOUNDARY INVESTIGATION
| DESCRIPTION HOLE#® 238
 — a

|DEPTH | SYMBOL

o

2

1.5 BHEENSHEEN  COVER MATERIAL

TRACE TAILINGS
MALPAIS




| POTHOLE LOG_ | CARBONATE TAILINGS BOUNDARY INVEST!GATION

|DEPTH | SYMBOL |  DESCRIPTION HOLE & 239
o

:

1.b COVER MATERIAL
—__TRACE TAILINGS

@ NATIVE SOIL

MAL PAIS

RN

l2 03



 POTHOLE LOG CARBONATE TAILINGS BOUNDARY INVESTIGATION

DEPTH | SYMBOL DESCRIPTION HOLE® 240

COVER MATERIAL

TAILINGS
MALPAIS




[POTHOLE LOG

CARBONATE TAILINGS BOUNDARY INVESTIGATION

'DEPTH | SYMBOL |  DESCRIPTION HOLE & 241

| E—

0
: COVER MATERIAL WITH TRACE TAILINGS
NATIVE SOl

MAL PAIS




POTHOLE LOG

CARBONATE TAILINGS BOUNDARY INVESTIGATION

DEPTH | SYMBOL|  DESCRIPTION HOLE® 242
0

' . COVER MATERIAL

2

3

i 0.7 TAILINGS

.15 NATIVE SOIL

. MALPAIS

7

8




POTHOLE LOG

CARBONATE TAILINGS BOUNDARY INVESTIGATION

DEPTH | SYMBOL DESCRIPTION HOLE # 243
]
1 2.0 COVER MATERIAL
2
0.4 TAILINGS
] 0.2 NATIVE SOIL
MALPAIS




fmmm |

LOG

DEPTH | SYMBOI

it -’-z_‘yruq;M«yxim-us

B My {

RFR LA

DESCRIPTION

COVER MATERIA

CLAY
TAILING SANDS
NATIVE SOILS

MAL PAIS




- R R - D O B O S D R EE e

POTHOLE LOG CARBONATE TAILS BOUNDARY INVESTIGATION INFO
DEPTH | SYMBOL DESCRIPTION HOLE & 246
0

NATIVE SOILS
, 1.5

MALPAIS




I TR O R . . O O R O N N - E e

POTHOLE LOG CARBONATFE TAILS BOUNDARY INVESTIGATION INFO

DEPTH | SYMBOL DESCRIPTION HOLE & 247

5 35 COVER MATERIAL
3

4 05 TAILING SANDS

MALPAIS

5

6

7

8




POTHOLE LOG

CARBONATE TAILS BOUNDARY INVESTIGATION INFO

DEPTH | SYMBOL

DESCRIPTION HOLE # 248

e

@ &8 W e N A W N

COVER MATERIAL

TAILING SANDS

MALPAIS




4
G
e
o
v
«J
W v e
e -
- -
—
.
-
™
»e &
4 oy
pi o
s
-
« bt
.
g ye—
- .
aZ -
-~ e
.
-
—
—
sl <3 s
— o~ -

- e -
< -y = =
— e -

- (. <«

- | — # -
L o -
= . -«

‘ - s & p e
o i o ” -
e ose - Ko.vM
dere . oo ey .
s b o o ™
o o R oo
provy - Sedaet

1 ™ ~ o rt

o an o P g e <

- <« -,

s Ly - -
ew

- ¢ ' . 5 paar e

s [

—
PR LA PSS «.M
T4 P e

o -

e

e

o |

———
™ -
et A
- 5 {
S \,Yv

s
e &
- B
- - o
- - f.‘;
- w——

o .
e P —
. e N .

- Cachae

- s
™ - o~ - [ L g - - . - L
ot —~ -— -




EE N N A O O O O T R T R - R O S O e e

POTHOLE LOG CARBONATE TAILS BOUNDARY INV: STIGATION INFO

DEPTH | SYMBOL DESCRIPTION HOLE # 250
0
, 15 COVER MATERIAL
, 03[ TAILING SANDS
3 20 NATIVE SOILS
A
MALPAIS
5
6
7
8




CARBONATE TAILS BOUNDARY INVESTIGATION INFO

\DEPTH | SYMBOL | DESCRIPTION HOLE # 251

)
» COVER MATERIA
TAILING SANDS

NATIVE SOILS

MALPAIS




|POTHOLE LOG_| CARBONATE TAILS BOUNDARY INVESTIGATION INi 0

| SYMBOL|  DESCRIPTION HOLE # 253

5.0 CLAY - STOPPED DIGGING @ 5.0°' DUE TO

EXTREME DENSITY



[POTHOLE LOG |  CARBONATE TAILS BOUNDARY INVESTIGATION INFO

DEPTH | SYMBOL | DESCRIPTION HOLE & 254

+

1

COVER MATER

NATIVE SOILS




POTHOLE LO {';'i’

| DEPTH |

e

SYMBOL |

Ammum{ !A L2 nl}i!?\m H Y iNW <‘m,nn(m !Nf n

DESCRIPTION

COVER MATERIAI

TAILING SANDS

NATIVE SOILS

MAIL PA

HOLE

& 255



|POTHOLE LOG | CARBONATE TAILS BOUNDARY INVESTIGATION INFO

IDEPTH | SYMBOL |  DESCRIPTION HOLE & 256

i

0

Fn el

e
B e

2.0 & ' NATIVE SOILS

MALPAIS




’:f,?‘(.”“?“,,f’ LOG | (Ar:mmm TAILS BOUNDARY INVES m:\rmmma)

%DFF’H‘ m- SCRIPTION Hmf 12 r"z!

LOOSE COVER MATERIAL

TRACE TAILINGS
HARD CLAY - BACKHOE REFUSED




CALCULATION SHEET




ES

A
al A ¢
> 'y
f Fé
N :
- B
£ r ~




Table B.2 Carb Tails Pit 2 Source Term

-226 Th-230 Yolume

l activity (C1) activity (Ci) {m";
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Table B.3 pH Pond Pit 3 Source Term

Building Ra-226 Th-230 Volume
activity(Ci) activity(Cl) (m~)

o

Sand Filter 00014 0.009 3.5
Solvent Extraction 0.028 0.080 90
Storage Tanks 0.054 0.742 502.7
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ROCK SIZING BASED ON CORP OF ENGINEERS METHOD
REF: Hydrualic Design of Flood Control Channeis

(EM1110-2-1601, 7/1970)
Description of variables used in program 29-Sep-93 02:50 PM
gamma=unit weight of stone (Saturated Surface Dry, SSD)

velocity=mean local vertical velocity (feet/second)
theta=angle of repose of rock (internally set at 40 degrees)

INPUT VARIABLES CALCULATED QUANTITIES
gamma velocity D1350) depth of channel local design factor of
flow slope shear shear safety
(pcf) (fps) ( nches) (feet) (ft/f1) tau(o) tau {must be >1
162.24 2.15 0.5 0.27 0.0133 0.08 0.17 2.21
162.24 2.15 1 0.27 0.0133 0.11 0.33 3.13
162.24 215 1.5 0.27 0.0133 0.13 0.50 3.71
162.24 2.15 2 0.27 0.0133 0.16 0.67 412
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ROCK SIZING BASED ON THE
STEPHENSEN METHOD
29-Sep-93 02:37 PM
g = unit discharge
theta = surface siope (degrees)
phi = angle of repose (degrees)
n = porosity of rip rap
C = 0.22 for pebble to 0.27 for crushed granite

INPUT VARIABLES ) N OUTPUT
q theta phi n Sp. (rav. C d(50) ft.
0.57 1.3 40 0.2 2.3 0.27 0.194239
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' TABLE 6-1

SOIL AND RADON SOURCE REGIONS AND

' THEIR DEFINING PARAMETERS
Effectived Average
Present Averaged Average Average Radon
Source Radium Radon Long-Term Diffusion
Thickness Concentration Emanation Moisture Coefficient
Reaion (feet ) (pCi /gram) Fraction (% dry wt) (cm&/s ) 20
rrow Soil - 2.7 - 9.5 0.018 4
in Tailings-Sands 40 103-409 .20 8.0 - 0,02%
Main Tailings-Mixed 15 242-538 .24 15,0 0,0085
in Tailings-511imes “ 424-522 .20 22.0 0.0011
1d Acid Tailings 4.7 2023-2214 .24 20.0 0.0010 59
st Carbonate T, 10 1030-1601 \l
* Carbonate T, 7 415-921 «30 20.0 0.0025%
Souéh Carbonate T, 5 1963
ap. Ponds .2=2 37-345 .17 9.5 0.019%
ockpile Area 1 53 .41 9.5 0.036
111 Area | 7 22 Al 10,0 0.0164
indblown (W~l & W-2) 5-4 34 .32 9.5 0.014
Windblown (W-23) 1 76, .30 9.5 0.036

Total thickness for old acid tailings, evaporation ponds, stockpile area, and
windblown areas; extent of sampling for all other areas. Ranges shown for measured,
non-uniform regions.

1

Ranges show maximum variation in averaged vertical concentration profiles.
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