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U. S. STANDARD SIEVE OPENING IN INCHES
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U.S. STANDARO SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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U.S. STANDARD SIEVE OPENING IN INCHES U. S. STANDARD SIEVE NUMBERS HYDROMETER
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U.S. STANDARD SIEVE OPENING IN INCHES U. S. STANDARD SIEVE NUMBERS HYDROMETER
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Canonme
A-2 8

Rock Core
Log
PROJECT No. RM 86-060- 01

BORING No. 86-RP-RR-1

PAGE I..L. OF

PROJECT NAME UNC

BORING LOCATION N 71640.0 E 56744.3 SURFACE ELEV. 6969 .7

DRILLER HEBER MINING & EXPLORATION DATE: START 11/20/86 FINISH 11/20/86

- CORE j CORE DATA DISCONTINUITIES , ' STRENGTH

1 "2-TESTS
IL . I I DESCRIPTION

NLE SIEPIFPM IC. R. I ROD FPF JOINT w~ .4 AND REMARKS TSF PisI

- I -I -I~- -+ .. - . .. . . ------ -
IAN WEATHERED FINE SANDSTONE

3.
I 5 NX I 98 84 2 [N MH

5

i0
2 5 NX 1 94 88 1.6 ,CC-L IN 4H

3 5 NX i 84 40 3 H.c IT 4H

4 5 ? NX 2 66 L8 4 HvVC IT AH

MODERATELY HARD, JAN- A

LIGHT GRAY, FINE SANDSTONE,

OCCASIONAL ORANGE LENSE,

SOME DARK BROWN, BLACK SAND-

STONE INTERNAL AT 8 FEET - 5
FEET AND AGAIN AT 12 FEET.

GRAY CLAY IN FRACTURE AT 13
FEET. RETURN WATERTAN.

ALTERNATING ORANGE AND LIGHT

GRAY LENSES AT 1/8-INCH

CENTERS, OCCASIONAL THICKER

BED. RETURN WATER

ORANGE/TAN 15 FEET To 18

FEET.

HEAVILY FRACTURED 21 TO 21.5
FEET.

DARK GRAY 1/8-INCH LENSE AT

22 FEET.

30

NOTFS:

1) TOTAL DEPTH 23.3 FEET.

?) DRILL. RETURN WATER

CONSISTENT THROUGHOUT.

3) CME 55 DRILL RIG.

4) ZoNc I OF UPPER GALLUP

FORMATION.

Roc. -85
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Rock Core
Log
PROJECT No. RM 86-06n-01

BORING No. 86-RP-RR-2

PAGE I OF _

PROJECT NAME UNC

BORING LOCATION N 77181.3 E 59170.4 SURFACE ELEV. 7066.7

DRILLER HEBER MINING & EXPLORATION DATE' START 11/20/86 FINISH 11/20/86

CORE 1, CORE DATA DISCONTINUITIES HrSTNGTH

NO. LEN. I SIZE PSI FPM R.Tl ROD FPF JOINT AND REMARKS TSF PSI
-n r = 1 ... ..

lIE zjz4 II

5

to

15

20

25

6.0
. . i - I qj % w .0

I NX 2 [U0 9411.6 jHC VH

2 5 1 NX 2 92 18 5.4 H.VC - H

3 4 2 NX 2 100 0 9 HVvc MH

Tr

MODERATELY HARD, TAN, FINE

SANDSTONE, SOME RANDOM BLACI

SAND AT 9 FEET TO 11 FEET.

LENSE OF L0OSE SAND AT 9.5

FEET. RETURN WATER TAN.:

RETURN WATER LOST AT 15
FEET.

BEGINNING AT 19 FEET,

ALTERNATING 1/8-INCH LENSES

]F TAN, ORANGE, AND DARK

BROWN SANDSTONE. CLAY COAT

[NC IN FRACTURES.

----F

- - - - - - - - - - - - -*1

- - - - - - - - - - - ~1

NOTES :

1) TOTAL DEPTH 20 FEET.

2) DRILL RETURN WATER

CONSISTENT THROUGHOUT.

3) CME 55 DRILL RIG.
4) LOWER DALTON FORMATION.

7-85
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Canonte A-31

Boring
Log
PROJECT No. RM 86-060-01

BORING No. 86-RP-P-1

LOGGED BY DAVID KURZ

PAG E I OF 2

PROJECT NAME UNC

BORING LOCATION N 73692.9 E 57568.5 SURFACE ELEV. 6947.7

DRILLER HEBER MINING & EXPLORATION DATE' START F-.-- IFINISH U1-B-89
"- BLOW X" ' - I - I

SAMPLE COUNT J .SC.S. qu •_U SOIL DESCRIPTION 6
, INTERVAL 0 6 TOIYE L TSF zkj AND REMARKS I
No.T O 6 E2_o_ __ TYPE _ _ a.O___ _ "a I]FROM I TO 6 12 18 a . 2 L

I~-i-1.-t-

5

10

15

20

1 SS 3 4.5 5 8 8

2 SS 6 7.5 2 2 5

3 SS 1- 10.2

4 SS 15 16. 5 8 8

5 SS 20 20.2 150/2 1 1

6 SS 2 25 SO42 -

18

18

0

18

2

12

SP

CL

5

If]

22
23

HARD LENSE AT 1.5 AND 2.5 FEET.

MEDIUM DENSE, DARK GRAY FINE

SAND, DRY, TRACE COAL, TRACE

A YELLOW AND WHITE FINE SAND.

GRAY CUTTINGS AT 5 FEET.

MEDIUM STIFF, GRAY-BROWN CLAY,

DAMP, TRACE SILT (ALLUVIUM).

fB
MODERATELY HARD, LIGHT GRAY -

WHITE FINE SANDSTONE (ZONE 3.
GALLUP SANDSTONE).

SAME. SOME ORANGE (RUSTY)

STAINED ZONES. MOIST GRAVEL-

SIZE WHITE ROCK IN CUTTINGS AT

17 FEET; CUTTINGS FINE SAND AT

18 FEET.

MODERATELY HARD, LIGHT GRAY

ILTSTONE, MOIST, UNTIL APPROXI
MATFILY 22 FFFT

1 i,.;.•c..•_ ..... I
25

30

35

IUOAL IN CUTTINGS 22 - 23 FEET. I
HARD, LIGHT GRAY SILTSTONE,

MOIST.

MEGIN CORING AT ZY lEET.

NOTES:

1) TOTAL DEPTH 34 FEET.

2) GROUND WATER AT -13 FEET ON

11/9/86,

3) CME 55 DRILL RIG.

K- 2'db



Canonme
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Rock Core
Log
PROJECT No. RM 84-nfn-Nl

BORING No. 86-RP-P-1

PAGE 7..2.. OF 2

PROJECT NAME UNC

BORING LOCATION N 73692.9 E 57568.5 SURFACE ELEV. 6947.7

DRILLER HFRFR MrNYNrN A FIxPIn RATTnN DATE: START ii/R/Ru . FINISH ll/R/R4

CORE j CORE DATA DISCONTINUITIES i L' STRENGTH]x ~ ~ DESCRIPTION 0. f~
ii Z .j,-i R -- J IND TESTSNO. LEN. 2SIZE1PSIj FPM C. R. RQDJ FPF~ JOINT m= AND REMARKS TSF PSI J

BEGIN CORING AT 29 FEET.
- .4. - .44. - .44-4-1-4- -'41----- 4- - .1 - .4. -

30

35

1 5 1 NX 1 82 25 4 H,C TT MH MODERATELY HARD. GRAY,

MEDIUM TO' COARSE SANDSTONE,

ORANGE AND BROWN LENSES,

ANGULAR GRAINS.

N

0

3

OTES:
) TOTAL DEPTH 34 FEET.

) GROUND WATER -13 FEET

N 11/9/86.

) CHE 55 DRILL RIG.

Rtv 7-85
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Boring
Log
PROJECT No. RM 86-060-01

BORING No. 86-RP-P-2

LOGGED BY DAVID KURZ

PAGE 1 OF 2

PROJECT NAME UNC

BORING LOCATION N 73393.2 E 57548.5 SURFACE ELEV. 6941.3

DRILLER HEBER MINING & EXPLORATION DATE' START 11-8-86 FINISH I11-12-86

SAMPLE BLOW V I.- W -
SAPE COUNT .S qu SOIL DESCRIPTION 0

T SOIL 0N- 9 a. N
. INTERVAL 0 i (2 J ' TYP SI • TSF zP AND REMARKS

NO. tJ-- 772 0 TYEwa 00FROM I TO 6 121IS R! ( 1 _.2 u

-L-4 +-f-4-+-
MEDIUM DENSE, DARK GRAY/BROWN

CLAYEY FINE. TO MEDIUM SAND, DRY,

TRACE ORGANICS (ALLUVIUM).5

15

20

25

30

35

40

I SS 5 6.5 14 9 14

z Z -- I r 6 I b I I-

Z b U Z1.) b D

5 SS 40 41.5 3 5 5

181 SC-SP
5.5

10.3

MEDIUM DENSE, LIGHT GRAY FINE TO

MEDIUM SAND BEGINNING At 5.5
FEET. TRACE WEATHERED SANDSTONE,

ROUNDED WITH ORANGE STAINING.

18

18

18

CL

CL

CL

BEGINNING AT 10.3 FEET. VERY

STIFF, DARK GRAY-BROWN CLAY,

DAMP, TRACE COAL, ORGANIC. SILT,

AND WEATHERED SANDSTONE.

SAME.

SAME, MOIST, SOME SILT. BE-

COMING CLAYEY SILT, TRACE VERY

FINE SAND AT 21 FEET.

NOTES:

1) TOTAL DEPTH 30 FEET ON

11/8/86. EXTENDED TO 80 FEET ON

11/12/86.
2) GROUND WATER AT 26 FEET ON

11/9/86.

SAME. STIFF, BROWN CLAYEY SILT.

MOIST. TRACE FINE SAND,

181 ML

I~ . II i
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Boring
Log
PROJECT No. RM 86-060-01

BORING No. 86-RP-P-2

LOGGED BY DAVID KURZ

PAG E 2 OF 2

PROJECT NAME UNC

BORING LOCATION N 73393.2 E 57548.5 SURFACE ELEV. 6941.3

DRILLER HEBER MINING & EXPLORATION DATE' START 11-8-86 FINISH 11-12-86

SAMPLE BLOW U -"__am' q ..-INTRVA-SiL .- -. I
COUNT -C.S. SOIL DESCRIPTION N

N INER 612 TYPE a TSF z w AND REMARKS
aj FROM TO 6J~. 18 _ 0J L___________1MIaa WO C a

ccI tinl Ail; 51 r5 I8 ML

6 SS 50 51.5 4 4 4

7 SS 60 61.5 I 22 40

8 SS 70 70.2 50/;

9 SS 80 1

45

V

18

2

SM

SM

SM

LOOSE, LIGHT BROWN/TAN, FINE TO

MEDIUM SAND, SOME SILT AND CLAY

(CONTACT APPROXIMATE).

SAME, TRACE CLAY.

SAME, VERY DENSE.

NOTES:

3) rOTAL DEPTH 80 FEET.

4) CME 55 DRILL Rin.

m
... 2-afi
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Boring
Log
PROJECT No. RM 86-060-01

BORING No, 86-RP-P-3

LOGGED BY DAVID KURZ

PAGE ____ OF

PROJECT NAME UNC

BORING LOCATION N 73557.5 E 57738.1 SURFACE ELEV. 6944.8

DRILLER HEBER MINING & EXPLORATION DATE- START 1I-8-86 FINISH 1I-8-84
r SAMPL BLOW C> W r I f

SAPL ICOUNT U.SC.S.oL " SOIL DESCRIPTION 0
SI INTERVAL O (n TSF z qu N

___ .'~ YPE TSFzuaAND REMARKSNo.,~ . 0pr 8 U wo 0alof LIFROM TO 16 K (2 11 u ___I__ _____________I

5

10

15

20

25

30

35

40

I SS 5 6.5 5 5 10

2 SS 10 11.5 5 7 7

3 SS 15 16.5 3 2 2

SS 29 71.5 1 3 S

18 SC MEDIUM DENSE, DARK GRAY-BROWN,

FINE TO MEDIUM SAND, DAMP, SOME

CLAY AND SILT, TRACE COAL, OR-

GANICS, ROOTS, AND WEATHERED

ORANGE STAINED SANDSTONE (ALLU-

VIUM). GRAY MOIST CLAY LAYER

5.9 TO 6.4 FEET. MEDIUM DENSE,

GREENISH GRAY-GROWN FINE SANDE

MOIST, TRACE COAL, ORGANICS, AND,
Inv

181 SC-CL 14

14

.. I-
18

18

SC

SC

\ BEGINNING AT 11 FEET, DARK GRAY
CLAY, MOIST, SOME SILT, TRACE

OaTS, ORGANICS.

LOOSE, GREENISH-GRAY BROWN FINE

SAND, TRACE CLAY, COAL.

ORGANICS (CONTACT APPROXIMATE).

STIFF, CLUMPY CUTTINGS AT 17 FEET

SAME, INCREASING CLAY AND SILT.

NOTES:

1) TOTAL DEPTH 35 FEET.

2) GROUND WATER AT -26.1 FEET ON

11/9/86.

3) CME 55 DRILL RIG.

Rfý.° 2-06



Canonte
A-3 6

Boring
Log
PROJECT No. RM 86-060-01

BORING No. 86-RP-P-4

LOGGED BY DAVID KURZ

PAG E 1 OF I

PROJECT NAME UNC

BORING LOCATION N 73728.5 E 57891.4 SURFACE ELEV. 6945.8

DRILLER HEBER MINING & EXPLORATION DATE' START 11-9-86 FINISH 11-9-86
"!" SAMPLEBLOW , • I-. •

SAMPLE COUNT , U.SC.S. z, qu :C Sol DESCRIPTION
--~-- SIL 0--z SOIL DN

No. TERVAL 0 16 12 TYPE TSF z w AND REMARKS
a....FROMJI TO i I2 18 J zi (L 0 u _____

5

10

15

20

25

30

35

40

I SS 5 6.5 21 28 21

2 SS 10 1.5 3 5

3 SS 15 16.5 3 4 3

4 SS 20 21.5 3 4 3

5 SS 30 31.5 7 9 9

CUTTINGS, DARK BROWN. MEDIUM

SAND, SOME SILT, TRACE COARSE

SAND TO 4.5 FEET. CUTTINGS

LIGHT'GRAY AFTER 4.5 FEET.

DENSE, LIGHT GRAY, MEDIUM SAND,

MOIST. TRACE COAL AND WEATHERED

SANDSTONE (ALLUVIUM).

181 SM-ML

f
AT 5.7 FEET BECOMING GRAY-BROWN,

CLAYEY SILT, TRACE COAL. ORGAN-
ItCS, ROOTS.18

18

18

18

ML

SC

SC

CL

11

29

SAME, BECOMING CLAYEY SAND AT

BOTTOM.

LOOSE, GREENISH GRAY-BROWN FINE

SAND. MOIST, TRACE CLAY. SOME

COAL POWDER.

WET CLUMPY CUTTINGS AT I8 FEET.

LOOSE. GRAY-BROWN FINE SAND,

MOIST, SOME CLAY, TRACE ORGANICS.

CUTTINGS, LIGHTER TAN SAND

'FROM 28 To 30 FEET.

7

VERY STIFF. DARK BROWN-GRAY.

SILTY CLAY, MOIST, TRACE COAL,

ORGANICS. ROOTS (CONTACT APPROX-

MATE).

NOTES:

1) TOTAL DEPTH 40 FEET.

2) GROUND WATER DATA UNAVAIl.ABIE

DUE TO CAVING.

3) CME 55 DRII.L RIG.

Rev 2.96



Canonte A-3 7

Boring
Log
PROJECT No. RM 86-060-OL

BORING No. 86-RP-P-5

LOGGED BY DAVID KURZ

PAGE 1 OF

PROJECT NAME UNC

BORING LOCATION N 73184.7 E 57038.7 SURFACE ELEV. 6937.4

DRILLER HEBER MINING & EXPLORATION DATE' START 11-9-86 FINISH 11-9-86

SAMPLE BLOW CON Wn U u xd
U I5f U S.C.S. =- SOIL DESCRIPTION 0COUN > 0 SOllILq ý_cu1 5• N

INTERVAL 0 6 [2 E E) O NS N(WNo. Pd ___ 1 00YEc S wAN EAKn j FROI To 6 12 1 8 CL __ O. 1 u ________ I1

5

10

15

20

25

30

35

I SS 5 6.5 11 15 17

2 SS 10 11.5 4 7 9

3 SS 15 16 28 30 -

4 SS 20 21.5 7 10 12

5 SS 30 31.5 6 6 5

-Ii

18

18

12

18

18

DENSE, DARK GRAY,

DAMP, TRACE CLAY,

(ALLUVIUM).

SAME, DRY, TRACE SAND.

SAME, GREENISH GRAY-BROWN, SOME

CLAY, TRACE WHITE SLIVERS, AND

ORGANICS.

SAME.

CLUMPY CUTTINGS AT 26 FEET.

SANDY SILT,
COAL, ORGANICS

27

DARK BROWNISH-GRAY SILTY CLAY,

DAMP, TRACE FINE SAND AND

ORGANICS (CONTACT APPROXIMATED).

NOTES:

1) TOTAL DEPTH 40 FEET.

2) GROUND WATER DATA UNAVAILABLE

DUE TO CAVING. ,

3) CME 55 DRILL RIo.

R4~. Z05 I. *. S ~ ~ .L
He.. Z-a6



Canonte A-38

Boring
Log
PROJECT No. RM 86-060-01

BORING No. 86-RP-P-6

LOGGED BY DAVID KURZ

PAGE 1 OF

PROJECT NAME. UNC

BORING LOCATION N 72289.3 E 56311.5 SURFACE ELEV. 6921.7

DRILLER HEBER MINING b EXPLORATION DATE- START 1.-9-86 FINISH 11-9-86
-,- SAMPLE BLOW ~ hW

COUNT U.&C.S. Z qu L SOIL DESCRIPTION I
l-N OUNT - ~ SOIL L a

w iN INTERVAL 0 6 12 . Type . TSF zw AND REMARKS N.a O ']FROMI TO 6 12 I W -Z a._ 2 0 .1 .. _j

5

110

I SS 5 6.5 7 11 11

2 SS 10 11.5 6 4 4

3 SS 15 16.5 6 8 9

IS 20 21.5 7 9

5SS 3n 131.5- 7 7 9

CUTTINGS, DARK BROWN SILTY CLAY

TO 3 FEET.

18

18

18

18

SM

SM

SM

SM

MEDIUM DENSE, TAN, SILTY FINE

SAND. DRY, TRACE CLAY. ORGANICS.

AND COAL (ALLUVIUM).

SAME. NO CLAY, TRACEWEATHERED

ROCK AND COAL CHIPS.

SAME, TRACE CLAY.

SAME.

WEATHERED SANDSTONE LENSES NOTED

AT 20 AND 25 FEET BY BRIEF HARD

DRILLING.

SAME.

.3

18 9 SM

4-
NOTES:
1) TOTAL DEPTH 35 FEET.
2) GROUND WATER DATA UNAVAILABLE

DUE TO CAVING.
3) CME 55 DRILLING.

Re. 2-86



Canonte A-3 9

Boring
Log
PROJECT No. RM 86-060-01

BORING No. 86-RP-P-7

LOGGED BY DAVID KURZ

PAGE I OF 2

PROJECT NAME UNC

BORING LOCATION N 73635.5 E 57517.2 SURFACE ELEV. 6942.7

DRILLER HEBER MINING & EXPLORATION DATE, START 11-9-86 FINISH 11-9-86

BLOW -- (nS SAMPLE BLW •,,g z• CC q -X

COUNT u U.•C.S, qu . SOIL DESCRIPTION Na. 0 ! U S O IL •u ) T Sr4 N R M R S

_ INTERVAL 0 1 6 112 OTYPE w TSF zw AND REMARKS
No. Y z WO 00I ]FROM I TO 6 1 2 18 IS a- mL u;

5

10

15

20

4
LIGHT GRAY WEATHERED SANDSTONE.

o TRICONE ROTARY WATER DRILLING

8 TO 12 FEET.

o BEGIN CORING AT 12 FEET.

BROWN, SILTY SAND CUTTINGS, DRY,

To 4 FEET.

NOTES:

1) TOTAL DEPTH 22 FEET.

2) GROUND WATER DATA UNVAILABLE

DUE TO CAVING.

3) CME 55 DRILL RIG.

R*,. 2-86



Canonte A-40

Rock Core
Log

PROJECT No. RM 86-060-01

BORING No. 86-RP-P-7

PAGE .. 2 OF 2

PROJECT NAME UNC

BORING LOCATION N 73635.5 E 57517.2 SURFACE ELEV. 6942.7

DRILLER HEBER MINING & EXPLORATION DATE: START 11/9/86 FINISH 11/9/86

CORE CORE DATA I DISCONTINUITIES C i ITENTS

1DESCRIPTION
S I CRM. RD FPF JOINT AND REMARKS TSFjPSI[LL N.9 SZEIPSII FM I% L3 I m ,11 -9

~4- 4~ -44-4- - -4- - + -4- + - - -7RgnTN nRnTNn At 17 FFFT

2 1.5 
NX 

I 0 
n

NX I 97 5315 H.r T[ MH
t 44 - II - I -4 - I - 14 t - 4 -4 -

115
2 1.5 NX 1 0 _ 0

MODERATELY HARD, LIGHT CRAY

SILTSTONE INTERSEDDED WITH

DARK GRAY AND OCCASIONAL

ORANGE LENSES. CORE

BLOCKING 15 FEET TO 16.5

FEET, COAL BED.

rRICONE ROTARY WATER

DRILLING 16.5 FEET TO 22

FEET.

-I

20

25
lEE__I

VKKVFEHEII~V SANDSTONE NOT COMPETENT

ENOUGH TO CORE.

NOTES:

- - II- - -II- - I - I - 4 - + - 4 - 4 - + - 4 - + -

- I - -44. 4 - 4 - 4 - + - II - 4 - + - 4 +

1'
2)
UN

Ae

3)

TOTAL DEPTH 22 FEET.

) GROUND WATER DATA

NAVAILABLE DUE TO CAVING

BOVE BENTONITE PLUG.

CME 55 DRILL RIG.

R". 7-85



Canonie A-41

Boring
Log
PROJECT No. RM 86-060-01

BORING No. 86-RP-P-8

LOGGED BY DAVID KURZ

PAGE I OF 2

PROJECT NAME UNC

BORING LOCATION N 73475.2 E 57467.5 SURFACE ELEV. 6938.1

DRILLER HEBER MINING & ExPLORATION DATE' START LL-Z-L, FINISH 1I-I2-R,

K-T SAMPLE BLOW ICOUNT U.S.C.S. Z) qu SOIL DESCRIPTION C
a. t~~SOIL u1 I .nI N

N N A TYPE SI X DTSF Z W AND REMARKS
__No. TIY I°IsjRVA 0 on 8ý 'IFROMI TO _±_l12 1 cr . c 2-

1.5 FILL.

5

10

15

20

25

30

35

40

I SS 5 6.5 5 5 7

2 m S rF.5. __7

7 7 zu 21.) ITU I 14

6 55 40 41 50

18

18

18

18

6

12

ML

ML-CL

CL

CL

CL-SM

MEDIUM DENSE, BROWN SILT, DRY,

TRACE FINE SAND, ROOTS
(ALLUVIUM).

In.8

31.3

STIFF, BROWN CLAYEY SILT, DRY,

TRACE FINE SAND, ORANGE STAIN-

ING. BECOMING MOIST BROWN CLAY,

TRACE SILT AT 10.8 FEET.

SAME, TRACE WHITE SILT POCKETS.

SAME, TRACE GRAY CLAY AND TRACE

ORANGE POCKETS.

SAME, WET.

;ECOMING VERY LOOSE, BROWN

FINE SAND AND SILT, WET,

TRACE CLAY, AT 31.3 FEET.

CUTTINGS WET AT 31 FEET.

Nov. Z-86



Canonte
A-4 2

Boring
Log
PROJECT No. RM 86-060-01

BORING No. 86-RP-P-8

LOGGED BY DAVID KURZ

PAGE 2 OF 2

PROJECT NAME UNC

BORING LOCATION N 73475.2 E 57467.5 SURFACE ELEV. 6938.1

DRILLER HEBER MINING & EXPLORATION DATE' START jLIjii-12- FINISH 11-12-86

n SAMPLE uTW V
CO UNL U.C- qu SOIL DESCRIPTION 0

w ~ ~ ~ ~ ON INEVL s20 YEw0 ra. I ATSF Z w AND REMARKSNo. T061 YPE 0: O a.

FROM I TO 6 12 18 a._ m- _ ,__
ss An If, 5N - I1

45

50

55

60

65

70

7 SS 50 50.3 C°4

9 SS 60 1 5 -/0

9SS 70 50/o

SAME. BECOMING GRAY-BROWN CLAY.

MOIST, AT 40 FEET.

BECOMING DARK BROWN-BLACK WEA-

THERED SHALE WITH ORANGE STAIN-

ING AT 40.5 FEET (ZONE 2. GALLUP

SANDSTONE).

HARD. BROWN AND BLACK CLAY. SOME

ORGANICS. BECOMING ORANGE AND

LIGHT GRAY TO WHITE FINE SAND-

STONE.

HARD. BROWN AND BLACK CLAY,

DAMP, AND WEATHERED SHALE. BE-

COMING ORANGE, YELLOW, AND WHITE

FINE SANDSTONE.

6

0

NOTES'

1) TOTAL DEPTH 711 FEET.
2) GROUND WATER AT -25.5 FEET ON

11/12/86.
3) CME 55 DRILL RIG;

Di
41 2.06



Canonte
A-4 3

Boring
Log
PROJECT No. RM 86-060-01

BORING No. 86-RP-M-1

LOGGED BY DAVID KURZ

PAGE 1 OF

PROJECT NAME UNC

BORING LOCATION N 75189.1 E 56935.9 SURFACE ELEV. 6999.2.

DRILLER HEBER MINyNa & EXPLORATION DATE' START 1L-6-8 . FINISH 11-6-86

" SBLOW " -•a: 1
SAMPLE COUNT I WU'sC'S" DJ q SOIL DESCRIPTION d

0.I 0__ T z gSOIL a. N
o INTERVAL 0O 6 o12 O TSF Zw AND REMARKS w

FROMI To 6 ,2J I I"
14 INCHES ASPHALT r

I Ss 1 2-5 5 9 9

2 SS 3 4.5 2 2 2

3 SS 6 7.5 2 1 2

4 SS 9 10.5 12 42 -

S 14 14.3 2L 4

ss t9 19.2 o•

7SS 24 1- 50/O1

18

18

18

12

3

2

0

SM

SM

SM

SM

VERY LOOSE TO MEDIUM DENSE,

BROWN, DRY, FINE SAND, SOME SIL T,

TRACE BLACK, RUST, AND WHITE

STAINING.

SAME. BECOMING VERY DENSE,

LIGHT BROWN/TAN FINE SAND.

CUTTINGS, DARK GRAY/BLACK WITH
V .Onc i - nn II . n 19 C -rrv13

SOFT TO MODERATELY HARD, TAN.

FINE SANDSTONE. UNDERLYING DARK

GRAY. ODOROUS FINE SAND (CONSI-

DERED SLOUGH) (CONTACT APPROXI-
MATE).

SAME.

NOTES:

1) TOTAL DEPTH 24 FEET.

2) No GROUND WATER ENCOUNTERED.

3) CME 55 DRILL RIG.

Re,. 2-e6



Canonie
A-44

Boring
Log
PROJECT No. RH 86-060-01

BORING No. 86-RP-M-2

LOGGED BY DAVID KURZ

PAGE 1 OF

PROJECT NAME UNC

BORING LOCATION N 75085.8 E 56950.7 SURFACE ELEV. 6999.0

DRILLER HEBER MINING & EXPLORATION DATE' START 11-6-86 FINISH 11-6-86

:: SAMPLE BLOW - (n
- COUNT TU.s.e qu ' SOIL DESCRIPTION N d

if _ T 6TYPE8 0TSFZ AND REMARKS....
_ _ _ __. _ _ _ -a. o _ _ _ _ _ _

FROMHE ASPOHALT.
-%4 TNcHES ASPHALT.

1.0t5

15

20

25

30

35

40

I SS 1 2.5 9 9 12

2 SS 3 4.5 10 13 10

3 SS 6 7.5 2 1 2

4 SS 9 10.5 2 2 3

5 SS 15 16.5 2 4 4

6 SS 20 21.5 A 5 17

7 SS 25 26.5 21 41 50/4

8 Iss 30 30.4 i°5

9 33 1 33.3 0q

18

18

18

18

18

18

14

5

3

SP

SP

SM

SM

SC

SP

SP

MEDIUM DENSE BROWN AND GRAY FINE

SAND, DRY, TRACE RUST, ORANGE AND

WHITE STAINING, ORGANICS, ROOTS.

LOOSE, BROWN, FINE SAND, DRY,

SOME SILT.

SAME.

SAME, SOME CLAY.

AT 20.2 FEET, DENSE, TAN/LIGHT

GRAY, FINE SAND, DRY, SLIGHTLY

ODOROUS (KEROSENE).

DENSE, BROWN, FINE SAND, DRY,

(ODOROUS), BLACK AND RUST LENSES.

30

32
VERY DENSE, BLACK, LOW GRADE COAL'.

SOFT

FINE

MATF)

TO MODERATELY HARD, TAN,

SANDSTONE (CONTACT APPROXI- 1

NOTES:
1) AUGER REFUSAL AND TOTAL DEPTH

33.3 FEET.

2) No GROUND WATER ENCOUNTERED.

3) CME 55 DRILL RIG.

-... 4-vul



Canonie
A-4 5

Boring
Log
PROJECT No. RM 86-060-01

BORING No. 86-RP-M-4

LOGGED BY DAVID KURZ

PAG E I OF 2

PROJECTUNAME UNC

BORING LOCATION N 74936.9 E 57155.5

DRILLER HEBER MINING & EXPLORATION

SURFACE ELEV. 6996.0
DATE- START 11-4-RA4 FINISH 1-4-RA

BLOW cxSAMPLE BO .uz•- XU I-
- COUNT U••1U.S.C.S. W:3 qu SOIL DESCRIPTION

0 zSOIL u 1-No .,_ INTERVAL 0 1,6,12 u - TF AND REMARKS
W ii N0.,r-- i W 00I " FROMI TO 6 112 1 Z1 _ L 2 cZ X

I SSI 0.5 2.0 4 9 9 18

5

10

15

20

25

30

35

40

2 SS 3 4.5 4 4 7

3 SS 6 7.5 2 4 4

4 SS 9 10.5 7 13 9

5SS 14 IL.L _ 4 5

g 5 1- 21 0 .- 4 6

7 SS 29 30.5 6 6 7

8 BR 32 33 - 11

9 BR 39 40 - 21

18

18

18

18

SM

SM

SC

SC

SP

MEDIUM DENSE, BROWN FINE SAND

AND SILT, DRY, TRACE GRAVEL,

TRACE DARK BROWN, ORANGE, WHITE.

AND YELLOW STAINING.

7.5

14

'MEDIUM DENSE, DARK GRAY, FINE

SAND, SOME SILT AND CLAY, TRACE

ORGANICS. ROOTS.

14 INCHES ASPHALT

LOOSE, LIGHT BROWN, FINE SAND.

DRY.

SAME.181 SP

18

12

0

SP

SP

SP

CUTTINGS, DARK BROWN CLUMPY AT 28
FEET.

MEDIUM DENSE, DARK GRAY FINE SAND

MOIST, VERY ODOROUS (KEROSENE).

SAME.

ESTIMATED SAME, WET.

-9 .n
R s.. "-8



Canonte
A-46

Boring
Log
PROJECT No. RM 86-060-01

BORING No. 86-RP-M-4

LOGGED BY DAVID KURZ

PAG E 2 OF 2

PROJECT NAME UNC

BORING LOCATION N 74936.9 E 57155.5 SURFACE ELEV. 6996.0

DRILLER HFPFR MINING & EXPLOIATION DATEI START l-..LLL6i.- FINISH II-f-R,

"X SAMPLE BL W . -, ""COUNT usLtSC.S Z.m qu SOIL DESCRIPTION N
0• SOIL

INTERVAL 0 16 1 2 80 TYPE c ITSF Z AND REMARKS o_

, FROMI TO 6 12 1 8 a! -I a. 0. 1_
. 41 ThARDER DRILLING 41 ro 42 FEET

10 SS 45 4 5. 3

HARDER. 
. .. 

DRL IN 1 o 4

3 MODERATELY HARD, TAN FINE SAND- r
STONE. r

NOTES:
1) TOTAL DEPTH 45.3 FEET.

2) No GROUND WATER ENCOUNTERED.
3) CME 55 DRILL RIG.

Dmq- Z-66



Canonie
A-47

Boring
Log.
PROJECT No. RM 86-060-01

BORING No. 86-RP-M-5

LOGGED BY DAVID KURZ

PAGE I OF 2

PROJECT NAME UNC

BORING LOCATION N 74747.3 E 57312.2 SURFACE ELEV. 6991.9

DRILLER HEBER MINING & EXPLORATION DATE' START 11-5-86 FINISH 11-5-86
z SAPLE3LOW X",- W .-

S A M P L wO N YJI/ U.S C.S. ZW X") qu C5
SAMPLOCOUNT > Lu S SOIL DESCRIPTION 4

a. , TSF zJ AND QE
. INTERVAL 0 SOIL AND REMARKS2 -

Q No. Y P wo 0.
FROM I TO 6 12 18a

-- 6 INCHES CONCRETE. p

5

10

15

20

25

30

35

I SS 1 2.5 _ 5 5

2 SS 3 4.5 5 5 9

3 SS 6 7.5 3 4 4

4 SS 9 10.5 10 3 5

5 BR 11 12 -

6 BR 15 16 - 18

7 0 21 -1

8 BjR 25 26 -I

9- BRL 35 _36- -1

18

18

18

12

12

12

12

SM

SM LOOSE. BROWN FINE SAND, MOIST,

SOMESILT.

BLACK, DARK GRAY SAND WITH

DECOMPOSED ORGANIC ODOR FROM

1.5 TO 2.5 FEET AND AGAIN AT

6 TO 7.2 FEET.SM

SM

SM

SM

SP

SAME, TRACE ORANGE STAIN-

ING 9.5 - 10 FEET.
SAME, DARK BROWN, TRACE ROOTS.

SAME, TRACE Rooas.

BROWN SAND, MOIST. FROM 20 TO

24 FEET, No FINES.

STIFF, BROWN CLAYEY SAND.

MEDIUM DENSE, BROWN, FINE SAND,

SOME SILT AND CLAY. CLEAN (No

FINES) SAND LENSE AT 35.5 FEET.

HARDER DRILL ING AT hfl FFFT_

SC i

121 SM

40
HARDER DRmINr AT 4n FEET I

.*.. 4'db



Canonte
A-48

Boring
Log
PROJECT No. RH 86-060-01

BORING No. 86-RP-M-5

LOGGED BY DAVID KURZ

PAG E 2 OF 2

PROJECT NAME UNC

BORING LOCATION N 74747.3 E 57312.2 SURFACE ELEV. 6991.9

DRILLER HEBER MINING & EXPLORATION DATE- START 11-5-86 FINISH 11-5-86

SAMPLE BLOW w C UC.S.z qu SOIL DESCRIPTION.. COUNT oC5OL o- O ESRP I..CL1IT AL 1ITP TS w AND REMARKS W
w. N , INTERVAL _ 0 6 12 TYPE i.u T O w W-

FROM I TO 6 12 18 W EI a. m j
___ ~ WOC0

45

50

55

10_ BR 145 - 15/

11 SS 50 50.2 10

a

2 SOFT TO MODERATELY HARD. TAN.
FINE SANDSTONE.

NOTES :

1) TOTAL DEPTH 55.2 FEET.

2) No GROUND WATER ENCOUNTERED.

3) CME 55 DRILL RIG.

MQ•'.R



Canonte
A-49

Boring
Log
PROJECT No. RM 86-060-01

BORING No. 86-RP-M-6

LOGGED BY DAVID KURZ

PAG E 1 OF

PROJECT NAME - UNC

BORING LOCATION N 74773.4 E 57456.0 SURFACE ELEV. 6991.9

DRILLER HEBER MINING & EXPLORATION DATE, START 11-5-86 FINISH 11-5-86
BLOW U) W1 F =

X- SAMPLE BOWqu (i~II.COUNT w u.&C.S. z 2SOIL DESCRIPTION 0
O. mTP M INTERVAL 0L o TF Wwl INERA 1 162 J TYPE ta TSP z w AND REMARKS

0 1No. E 0WO
IT___ 'I FROM I__TO_6_12_1_IS___mcLM__ d

5

10

15

20

25

30

I SS 1 2.5 6 11 6

2 SS 3 4.5 8 6 8

3 SS 6 7.5 2 3 4

4 BR 9 10.5 4 4 4

5 BR 14.5 15.5 8

A BR 19 20 19

7 BR 24 25 - 12

B RR )9 -n I IR

B 9 40 - 45

SM

SM

SM

SM

SM

SM

SM

ý6 INCHES CONCRETE.

MEDIUM DENSE, BROWN SAND, MOIST,

SOME SILT, TRACE COARSE SAND AND

GRAVEL.

SAME, LOOSE. SOME

STRINGERS.

TAN AND ORANGE

SAME, SOME LENSES (1/2-TO I-INCH

THICK) MODERATELY HARD SANDSTONE.

SAME.

STARTING AT 19.8 FEET, MEDIUM

DENSE, BROWN SAND, MOIST, SOME

SILT.

SAME.

SAME.

NOTES:

1) TOTAL DEPTH 40 FEET.

2) 4-FoOT DIAMETER HOLE THROUGH

CONCRETE NEARBY.

3) No GROUND WATER ENCOUNTERED.

4) CME 55 DRILL RIG.

SAMP. flgy

SM

35

40

35

40
121 SM

SAME. DR...Y

R•ll. 6--UU



Canontie
A-50

Boring
Log
PROJECT No. RM 86-060-01

BORING No. 86-RP-M-7

LOGGED BY DALE EVANS

PAGE 1 OF

PROJECT NAME UNC

BORING LOCATION N 75106.4 E 57445.3 SURFACE ELEV. 6998.9

DRILLER HEBER MINING & EXPLORATION DATE' START 11-4-86 FINISH 11-4-86

Z SAMPLE BLOW V•- u) UJ
COUNT > qu Z SOIL DESCRIPTION 0

No •yp. INTERVAL 0 6, 12 a: uTYpEL TSF z AND REMARKS W[NO FROM TO 6_- o 12 1_________
I Ss 0-5 12 27

5

10

15

2 SS 3 4.5 7 8 13

3 SS 6 7.5 8 12 14

4 SS 9 10.5 4 4 5

5 SS 12 12.5 100

18

18

18

6

18 SM

SM

SM

%4 INCHES ASPHALT,
GRAY-BROWN. SILTY, SANDY,

GRAVELLY FILL. THIN LAYER OF

LIMESTONE CAP-RoCK.

OLIVE-GRAY SILTY SAND WITH OR-

GANICS, BECOMING DARK GRAY AT

17,5 FEET.

6.5

9

11 WEATHERED YELLOW-BROWN SAND-

STONE. LITTLE SILT, TRACE COAL

FRAGMENTS, OXIDES. _ I
•H

IBECOMING FIRM AT 11 FEgET

1) TOTAL DEPTH 12.5 FEET.

2) No GROUND WATER ENCOUNTERED.

3) CME 55 DRILL RIG.

ii- t~L

& £ - A. I £ A. - - I I. I i~U
•WV,4'.



Canonie
A-51

Boring
Log
PROJECT No. RM 86-060-01

BORING No. 86-RP-M-8

LOGGED BY DAVID KURZ

PAG E I OF 1

PROJECT NAME UNC

BORING LOCATION N 75376.4 E 57488.9 SURFACE ELEV. 6996.3

DRILLER HEBER MINING & EXPLORATION DATE' START 11-4-86 FINISH 11-A-86

BLOW 
I

SAMCOUNT U.S.C.S. W qu S L C I OCOUNT wIQI SOIL DESCRIPTION •

w YI No L) TYE ur TSF z w AND REMARKS u

rtFROM I TO 6 12 18 IS .Z Sol (L ,X,.

II Ss 0 1.5 3 1 35 SP-SN

5

10

2 SS 3 3.5 6

3 SS 6 7 16 50/6

LoosE, LIGHT GRAY FINE SAND,

IAMOIST, TO 0.3 FEET.

6

12

DENSE, BROWN, SILTY FINE SAND,
MOIST, TO I FOOT.

HARD, LIGHT BROWN, FINE SAND-

STONE, DRY.

SAME.

if

i-i-

-9-4

NOTES:
1) TOTAL DEPTH 7 FEET.
2) No GROUND WATER ENCOUNTERED
3) CME 55 DRILL RIG.

-9-4 - - ~- .9. - t -

-9-4-.* 1-1--f-

- 4-4-4.- .4- 4~- .4--

.... d-ve



A-52

Canonte Boring
Log
PROJECT No. RH 86-060-01

BORING No. 86-RP-M-9

LOGGED BY DAVID KURZ

PAGE I OF

PROJECT NAME UNC

BORING LOCATION N 75279.5 E 57656.3 SURFACE ELEV. 6991.6

DRILLER HEBER MINING & EXPLORATION DATE, START 11-4-86 FINISH 11-4-86

BSAMPLE LOW >-"I-~~ ~~ CON ••JSSOI •j- uý ý -a-- SAMPLE__ COUNT W ' SC. :3 qu SOIL DESCRIPTION 0Q. 
:)c 6 0 TSF z w AND REMARKS WINTERVAL _6 12 z TYSIE ,,o 0"IT I FROMI TO 6 12 18 0a.= No-(

I ss a I 261 50 12

5

10

15

20

2 SS 3.5 5 5 6 6

3 SS 7.5 9 8 9 9

4 SS 13.5 15 4 4 5

s ssi 1.i. 1j9 I• -

18

18

18

5

SM

SM

SM

SM

VERY DENSE. LIGHT GRAY SAND,

MOIST, SOME GRAVEL, TRACE CLAY

AND SILT.

MEDIUM DENSE, LIGHT BROWN FINE

SAND, TRACE SILT AND CLAY. WHITE

SILT STRINGERS. BECOMING RED-

DISH BROWN AT 6 FEET.

SAME.

SAME, TRACE COAL CHIPS.

CUTTINGS BECOMING BROWN WEATHERED

SANDSTONE.17

SOFT TO MODERATELY HARD, BROWN-

GRAY SANDSTONE, MOIST, TRACE COAI

CHIPS AND IRON OXIDE STAINING

(CONTACT APPROXIMATE). I

NOTES:
1) TOTAL DEPTH 19 FEET.

2) No GROUND WATER ENCOUNTERED.

3) CME 55 DRILL RIG

H 2 06



Canonie
A-53

Boring
Log
PROJECT No. RM 86-060-01

BORING No. 86-RP-M-1I

LOGGED BY DAVID KURZ

PAGE I OF

PROJECT NAME UNC

BORING LOCATION N 75266.2 E 57861.6 SURFACE ELEV. 6990.2

DRILLER HEBER MINING & EXPLORATION DATE' START 11-4-86 FINISH 11-4-86

z SAMPLE BLOW I. II- - t--
SA COUNT w - LSC.S. % qu SOIL DESCRIPTION 0

L-J. r.• INTE~fRVAL 0 6 12 •_ SOIL t• TSAND 
REMARKS .FROMt TO 6 12 18 .I. L ....

I SS 0 1.2 1 8 19 lw/21 14 SP I

5

10

i

2 SS 3 3. 10

3 SS 6 1 691 1%-

5

NOTES:
1) TOTAL DEPTH OF 6.9 FEET.

2) No GROUND WATER ENCOUNTERED.

3) CME 55 DRILL RIG.

MEDIUM DENSE, LIGHT GRAY FINE\ SAND, MOIST, BROWN SAND
STRINGERS. I.
SOFT TO MODERATELY HARD, LIGHT

BROWN SANDSTONE. DRY, TRACE SILT.

qauc

D
RW,. .- 06



Canonte
A-54

Boring
Log
PROJECT No. RM 86-060-01

BORING No. 86-RP-M-11

LOGGED BY DALE EVANS

PAGE 1 OF

PROJECT NAME UNC

BORING LOCATION N 75373.2 E 57633.9 SURFACE ELEV. 6994.5

DRILLER HEBER MINING a EXPLORATION DATE' START 11-4L-86 FINISH 11-4-86

SAPEBLOW rrV-_SAMPLE COUNT8 Y ftC.S. qu • SOIL DESCRIPTION 10

.NFoM TO -[ SOIL I-a. T -
INTERVAL_ 016 12~ TP 0 21 nTSF z AND REMARKS L

0 I"IFROM I TO 6 12IS~ __Ta z I_________I___

5

0.5 "iBRfWN SILTY SAND.

BROWN SANDY SILTSTONE.

r-

T

NOTES:

1) TOTAL DEPTH 4 FEET.

2) No GROUND WATER ENCOUNTERED.

3) 4-INcH SOLID STEM AUGER.

4) CME 55 DRILL, RIG.

nOv. 2f-y



Canonie
A-55

Boring
Log
PROJECT No. RM 86-060-0l1
BORING No. 86-RP-M-12

LOGGED BY DALE EVANS

PAG E 1OF I

PROJECT NAME UNIT
UNC

BORING LOCATION N 75392.0 E 57778.8

DRILLER HEBER MINING & EXPLORATION.

SURFACE ELEV. 6994.6

START1j1-4zL-. FINISH 11-4-84DATE,

a.
w
13

SAMPLE BLOW
COUNT

&i n

0z
WOJ

U.SC.S.
SOIL
TYPE

I- w

wo0

qu

TSF

a-
00

0

SOIL DESCRIPTION

AND REMARKS
No. FROM I TO 6 12+ 1

0.5 -iBROWN SI TY SAND. r

5

BROWN SANDY SILTSTONE.

NOTES:

1) TOTAL DEPTH 4 FEET.

2) No GROUND WATER ENCOUNTERED.

3) 4-INCH SOLID STEM AUGER.

4) CME 55 DRILL RIG.

I I I - I

- - + - -4-

.... 2-'a6



Canonie A-5 6

Boring
Log
PROJECT No. RM 86-f060-01

BORING No. 86-RP-M-13

LOGGED BY DALE EVANS

PAGE 1 OF I

PROJECT NAME UNC

BORING LOCATION N 75048.2 E 57844.3 SURFACE ELEV. 6985.1

DRILLER HEBER MINING h EXPLORATION DATE- START___LL-.-&_ FINISH II-4-R4

I--

w
0

SAMPLE B LOW
COUNT w

>
og
0
wz_

U.S.C.S
SOIL
TYPE

-wp

wo0

qu

TSF

ZL

00
zui

SOIL DESCRIPTION
AND REMARKS ICNJ

wa

No. m INTERVAL 0 j 6 i12
IT r FROMI TO 6 12 18

I
BROWN SANDY SILTSTONE.

5

NOTES:

1) TOTAL DEPTH 4 FEET.
2) No GROUND WATER ENCOUNTERED.
3) 4-INCH SOLID STEM AUGER.
4) CME 55 DRILL RIG.

D
V. 6 O



Canonte
A-57

Boring
Log
PROJECT No. RM 86-060-01

BORING No. 96-RP-M-14

LOGGED BY DALE EVANS

PAGE I OF

PROJECT NAME UNC

BORING LOCATION N 74958.9 E 57729.7 SURFACE ELEV. 6988.5

DRILLER HEBER MINING & EXPLORATION DATE' START 11-4-86 FINISH 11-4-86

-z SAMPLE BLOW ZC...J Cc L) Xu _'_SAMPLE COUNT U.S.C.S.OI qu < I SOIL DESCRIPTION ,
WN INTERVAL 0 6 ] 2  T L TSF zw AND REMARKS.1No Y--TYPE "-O a.

FROM I TO 6 12 8 cc CL _..
IIY [ 1 zr

0.5 -•GRAY SILTY SAND. I-

5
I.-

BROWN SANDY SILTSTONE.

NOTES:

1) TOTAL DEPTH 4 FEET.

2) No GROUND WATER ENCOUNTERED
3) 4-INcH SOLID STEM AUGER.
4) CME 55 DRILL RIG.

M 2-06• V



Canonie
A-5 8

Boring
Log
PROJECT No. RM 86-060-01

BORING No. 86-RP-M-15

LOGGED BY DALE EVANS

PAGE I OF

PROJECT NAME UNC

BORING LOCATION N 74971.8 E 57593.8 SURFACE ELEV. 6992.8

DRILLER HEBER MINING & EXPLORArION DATE' START 11-4-86 FINISH 11-4-86
SAMPLE BLOW z I r

COUNT W U.S.C.S. qu 0- SOIL DESCRIPTION N
TERV2L0__ SOIL T Q TSF zU. AND REMARKS (w

w• N.TP INTERVAL , o 6I 1 TYPE

IT ]FR0M I, TO 65 12 118 fl O_-2 0j.

BROWN SANDY SILTSTONE.

5
i

NOTES:

1) TOTAL DEPTH 4 FEET.
2) No GROUND WATER ENCOUNTERED.

3) 4-INCH SOLID STEM AUGER.
4) CME 55 DRILL RIG.

-a.. 2-5b



Canonte
A-5 9

Boring
Log
PROJECT No. RM 86-060-01

BORING No. 84-RP-B-1

LOGGED BY DAVID KuR7

PAGE I OF 1

PROJECT NAME UNC

BORING LOCATION N 78021.8 E 61445.6 SURFACE ELEV. 6975.1

DRILLER HFRFR MTTNrI 4 F xpnRATTnN DATE, START J.m-.-fL.. FINISH 1I--(-RK
BLOW C•r 'y -n•

SAMPLE BOW Q:J US. u :
U.. qu SOIL DESCRIPTION

SINTERVAL 0 6 12 - &SOIL zI iAR.No. --__TYPE c 0N
FROMI TO 6 12 8 a_ . M

5

10

15

20

25

I SS 5 6.5 5 8 14

2 SS 10 11.5 7 15 16

3 SS 15 16.5 4 3 3

4 SS 25 26.5 12 8 9

-- - I~Z

18

18

18

'a

SM

SM

SM

SC

MEDIUM DENSE, BROWN SILTY SAND,

DRY (ALLUVIUM).

SAME.
CUTTINGS DAMP AT 12 FEET.

SAME, MOIST.

SAME, SOME CLAY, DAMP.

NOTES:

1) TOTAL DEPTH 26.5 FEET.

2) No GROUND WATER ENCOUNTERED.

3) CME 55 DRILL RIG.

Re.. 2-8



Canonte
A-60

Boring
Log
PROJECT No. RM 86-060-01

BORING No. 86-RP-B-2

LOGGED BY DAVID KURZ

PAGE 1 OF

PROJECT NAME UNC

BORING LOCATION N 76833.1 E 61535.4 SURFACE ELEV. 6994.3

DRILLER HEBER MINING & EXPLORATION DATE- START jL-.-8fL__ FINISH 11-4-8R

BLOW a-:
SAMPLE L- 'qu SOIL DESCRIPTION 0

INTERVAL 
0 12 c i Y &r TSF z( 

AND REMARKS

FROM I TO6 1 W

5

15

20

BROWN SILTY SAND. DRY. ALTERNAT-

ING ZONES OF HIGHLY WEATHERED

SANDSTONE AND HARD LENSES.

HARD. BUT RIPPABLE LENSES AT

7. 12. AND 17 FEET.

NOTES:
1) TOTAL DEPTH 20 FEET.

2) No GROUND WATER ENCOUNTERED.

3) 4-INCH SOLID STEM AUGER.

4) CME 55 DRILL RIG.

Rev. Z-86



Canonte
A-61

Boring
Log
PROJECT No. RM 86-060-01

BORING No. 86-RP-B-3

LOGGED BY DAVID KURZ

PAGE I OF I

PROJECT NAME UNC

BORING LOCATION N 76631.5 E 61199.1 SURFACE ELEV. 6965.9

DRILLER HEBER MINING & EXPLORATION DATE' START II-.-BL FINISH I[-R-R
Z[SAMPLE BLOW >Ci] -,

LE COUNT I[U.SC.S.~ I qu UE SOIL DESCRIPTION N

__ w ISI cP
N I.NTY TERVAL 0 6 12 0 K P r" TSF ZE I AND REMARKS WNo. TyP INERA O 06 CL•TYEh

OMI TO 6 a._ O 1M]j 12 [ 18

4-4-4.-

5

1o

15

20

25

I SS 5 6.5 7 11 "II

ss 10 11.5 -L 12 20

3 SS 15 15.9 17 50/5

4 SS 25 125.2 "5°/2

18

18

11

2

SM

SM

CUTTINGS, TAN SILTY SAND, DRY.

MEDIUM DENSE, BROWN SILTY SAND,

SOME ROOTS, TRACE ORANGE AND

WHITE STAINING (ALLUVIUM).

DENSE, BROWN, VERY

SILT, SOME ORANGE,

WHITE MOTTLING.

FINE SAND AND

YELLOW, AND

MODERATELY HARD, DARK BROWN SHALE

(CONTACT APPROXIMATED).

CUTTINGS, VERY DARK BROWN AT 22
FEET.

SAME, ORANGE IRON OXIDES PREVA-

LENT. I
NOTES:

1) TOTAL DEPTH 25.2 FEET.
2) No GROUND WATER ENCOUNTERED.

3) CME 55 DRILL RIG.

At,. 2-86
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APPENDIX A-5

Test Pit Loqs

Canon eEnvironmental



DATE BEGAN: 11/5/86 TEST PIT NO. 86RP-TP-1 FIELD ENGINEER: D. EVANS
DATE FINISHEU: ii/5/86 CHECKED BY: D. KURZ
GROUND SURFACE EL.:7695577 N 75782.9 E 59844.1

EL. I DEPTH I I
(FT.)I (FT.)l PROFILE I DESCRIPTION REMARKS

5

10

12

. . .

* $
*

LIGHT bROWN SAND, LITTLE hILT,
TRACE GRAVEL

GRAVELLY LENSE AT 6-7 FEET

PIT APPROXIMATELY 155 hEET LAST
OF RADIAL AT C+400

1-GALLON BAG SAMPLE AT 5-6 FEET

3.5--GALLON SAMPLE AT 5-6 FEET

- r; [ / STIFF DARK BROWN SILT, LITTLESAND

15

20

BOTTOM OF PIT AT 12 FEET

25

PROJECT NO.: RM 86-060-01
PROJECT NAME: UNC



DATE BEGAN: 11/5/86
DATE FINISHED 711/5/86
GROUND SURFACE EL.: 6962,0

TEST PIT NO. 86RP-TP-2

N 76339.2 E 60379.2

,FIELD ENGINEER: D. EVANS
CHECKED BY: D. KURZ

tL. DEPI TD(FT.) (FT.)l PROFIL7E DESCRIPTION _ REMARKS.. .
I -~ 1 ¶ r,~ -. ... -. - r'. - . ... I - , - I

/f *J

bROWN
SAND,

MOLIt T LAYEY -II1LtMOIST

'S

PIT APPROXIMATELY 11 FEET WEST
OF RADIAL AT C+175

1-GALLON BAG SAMPLE AT 4-5 FEET

3.5-GALLON SAMPLE AT 6-7 FEET
5

_ 6 _

E

fl
/f /.r r/ DARK BROWN SILT, CLAYEY,_MOIST,

BROWN SAND, LITTLE SILT, MOIST

OCCASIONAL CLAYEY SILT STRING-
ERS;/

10

12

15

70

1 4

BOTTOM OF PIT AT 12 FEET

?s
L L ________________________

PROJECT NO.: RM 86-060-01
PROJECT NAME: UNC



DATE BEGAN: 11/5/86 TEST PIT NO. 86RP-TP-3 FIELD ENGINEER: D. EVANS
DATE FINISHED: 11/5/86 9CHECKED BY: D. KuRZ
GROLND SURFACE EL.: 6966.9 N 75907.1 E 60607.5

-L. L DEPTH I
(FT.) (rr.) PROFILE DESCRIPTION REMARKS

5

5

5

I

4. LIGHT bROWN 5ILTY SAND, MOIST

BECOMING CLEAN, MOIST

PIT APPROXIMATELY UZý IEET LAST
OF RADIAL AT C+600

1-GALLON BAG SAMPLE AT 7-8 FEET

1-GALLON BAG SAMPLE AT
11-12 FEET

10

11

12 "~-.S.{'aiI UARK BROWN SANDY SILT, MOIST

BOTTOM OF PIT AT 12 FEET

15

20

25
PROJECT
PROJECT

NO.: RM 86-060-01
NAME: UNC



DATE BEGAN: 11/5/86 TEST PIT NO. 86RP-TP-4 FIELD ENGINEER: D. EVANS
DATE FINISHED: 11/5/86 CHECKED BY: D. KURZ
GROUND SURFACE EL.: 6958.3 N 75751.3 E 60715.0

ET. (EWAD D EOIEISCRIPTION REMARKS
(FT.) (FT.) JPROFILE DECITOI ~AK

55 S

5 5/

HARD, BROWN ')ILT, 0 CLAY,
ORGANICS, MOIST

BECOMING DRY

PIT APPROXIMATELY ii
OF RADIAL D

FEET LAST

I-GALLON BAG SAMPLE AT 2-3 FEET
I-GALLON SAMPLE AT 2-3 FEET
3.5-GALLON SAMPLE AT 2-3 FEET
1-G-ALLON BAG SAMPLE AT 8-9 FEET

5

9
10 1

* 5.

5.°

YELLOWISH LIGHT BROWN FINE
SAND, TRACE SILT

FBOTTOM OF PIT AT 9 FEET

15

20

25
PROJECT
PROJECT

NO.: RM 86-060-01
NAME:UNCr



A -G 7
A-6 7

DATE BEGAN: 11/7/86 TEST PIT NO. 86RP-TP-5 FIELD ENGINEER: D. EVANS
DATE FINISHED: 11///86 CHECKED BY: D. KURZ
GROUND SURFACE EL.: 6975. N 77965.7 E 60521.2

DEPTH
(FT.) (FT.) PROFILE IDESCRIPTION IMARKS

5

6

I 4.
* a 0

0

* 5*.

£

C

d

OCCASIONALLY
WITH COBBLES
DIAMETER

THIN GRAVEL ZONES
UP To 4 INCHES IN

MILTY SAND, IRACE 1RAVEL,
ORGANICS, MOIST

BECOMING CLEAN, DRY, SOME
GRAVEL

I-GALLON BAG SAMPLE AT 1-2 FEET
1-GALLON BAG SAMPLE AT 6 FEET

10

11 I m

BOTTOM OF PIT AT II FEET

15

20

25

PROJECT
PROJECT

NO.: RU 86-060-01
NAME: UNRC"



A-68

DATE BEGAN: 11/7/86 TEST PIT NO. 86RP-TP-6 FIELD ENGINEER: D. EVANS
DATE FINISHED: 1117/76 CHECKED BY: D. KURZ
GROUND SURFACE EL.: 6982 N 78086.6 E 61903.8

EL. I DEPTH D
(T) (FT.) PROFILE DESCRIPTION REMARKS

V-ý UARK bROWN LLAYEY hILT,
ORGANICS, MOIST

BECOMING DRY

5
1-GALLON BAG SAMPLE AT I FOOT
I-GALLON'BAG SAMPLE AT 9-10 FEEl5

I-. , ,, , ,° .

.. S. 6 .

LIGHT.BROWN SAND, LITTLE SILT

10

11
BOTTOM OF PIT AT 11 FEET

15

20

25
I _____________________________________ .1.

PROJECT NO.: RM 86-060-01
PROJECT NAPIE: UNC



A-6 9

DATE BEGAN: 11/7/86 TEST PIT NO. 86RP-TP-7 FIELD ENGINEER: D. EVANS
DATE FINISHED: 11/1/86 CHECKED BY: D. KURZ
GROUND SURFACE EL.: 69842 N 77410.3 E 61945.6

L. I DETH1
(FT.) (FT.) PROFILE DESCRIPTION REMARKS

/
UARK BROWN LLAYEY SILT,
ORGANICS, MOIST, HIGH DRY
STRENGTH
BECOMING DRY/1-i-

k /

HARD DIGGING

3.5--GALLON SAMPLE AT 4.5 FEET
1 GALLON SAMPLE AT 4-5 FEET
I GALLON BAG SAMPLE AT 4-5 FEET
I GALLON BAG SAMPLE AT 9-10 FEEl

) S
5 BECOMING SANDY

/

LIGHT BROWN FINE SAND, LITTLE
SILT

•.5
7 10

11

1

15 -i

BOTTOM OF PIT AT 11 FEET

20

25

PROJECT
PROJECT

NO.: RM 86-060-01
NAME: UNC



A-70

DATE BEGAN: 11/7/86 TEST PIT NO. 86RP-TP-8 FIELD ENGINEER: D. EVANS
DATE FINISHED: 11I/1b6 CHECKED BY: D. KURZ
GROUND SURFACE EL.: 6984.3 N 77252.8 E 61551.8

LL. DEPTH I I
(FT. Fr.) PROFILE I DESCRIPTION I REMARKS

I ; U " ARK M ROWN SILT, LITTLE SAND,I.S MnIST

5

10

11

15

20

.1'

5.

e

* C S

*1

LIGHT bROWN FINE SAND, LITTLE
SILT, TRACE GRAVEL

OCCASIONAL THIN GRAVELLY
STRINGERS

3.5-GALLON SAMPLE AT 3-5 FEET

4 - -

i BOTTOM OF PIT AT 11 FEET

25

PROJECT NO.: RM 86-060-01
PROJECT NAME: UNC



A-71

DATE BEGAN: 11/7/86 TEST PIT NO. 86RP-TP-9 FIELD ENGINEER: D. EVANS
DATE FINISHIED: 11/1/96 CHECKED BY: D. KURz
GROUND SURFACE EL.: 6963.1 N 76290.5 E 60906.4

tL. IDEPTH
(FT.) (FT.) PROFILE DESCRIPTION REMARKS

~i.* .5
*1~*

I:

LIGHT-1 DROWN )LLTY )AND, MOTS

2

5-

BECOMING DRY

./
J

f -ARK bROWN SILT, LITTLE CLAY
AND SAND

FIT ADJACENT TO RADIAL AT L+4UU

1 GALLON BAG SAMPLE AT 5 FEET

5
f.

.5 .f

f -N AD ITL IT RC

-.4 . . -

* . • .

e. S a • .

FINE SAND, LITTLE SILT, TRACE
To LITTLE GRAVEL

THIN GRAVELLY LAYERS
10

11

15

I I
bOTTOM OF FIT AT 11. EET

20

25
PROJECT
PROJECT

NO.:
NAME

:. 

UNC

RM 86-060-01
: UNU



A-72

DATE BEGAN: 11/7/86 TEST PIT NO. 86RP-TP-10 FIELD ENGINEER: D. EVANS
DATE FINISHED: 1i///66 CHECKED BY: D. KURZ
GROLND SURFACEE. 73. N 75887.6 E 61421.8

EL. I DEPTH
(FT.) (FT.) I PROFILE DESCRIPTION REMARKS _

2

4

5

.75

J.

REDDISH bROWN hILT, LITTLE
CLAY, TRACE SAND, MOIST,

PIT 68 ýEET WEST OF RADIAL
E+500 (494.547)

I-
/
5'

BECOMING DRY
DARK BROWN SILT,
AND SAND

LITTLE CLAY

I - - -

MEDIUM
STONE,
BROKEN

SOFT GRAY SHALELY SILT-
SOME THIN SANDY LAYERS,
TO VERY BROKEN

SILTSTONE
EXCAVATE

WAS RELATIVELY EASY TO

3.5-GALLON SAMPLE AT 2-3
I-GALLON BAG SAMPLE AT 7
1-GALLON BAG SAMPLE AT 9

FEET
FEET
FEET

- 9.5
10

I MEDIUM HARD LIGHT GRAY SAND-
kSTONE
BOTTOM OF PIT AT 9.5 FEET

15

20

25

PROJECT
PROJECT

NO.: RM 86-060-01
NAME: UNC



r%- j 1)

DATE BEGAN: 11/7/86 TEST PIT NO. 86RP-TP-11 FIELD ENGINEER: D. EVANS
DATE FINISHED: 11/17/86 CHECKED BY: D. KURZ
GROUND SURFACE L.: 7017.4 N 76192.3 E 61643.9

LL. DPIE )7 I DEPT R FSN
FT.J (FT.) PROFILE DESCRIPTION IREMARKS

K tEDDISH bROWN SILT, LITTLE
CLAY, TRACE SAND, MOIST

i/ BECOMING DRY( •
5 )

4

5

6

+ - - -. - --

MEDIUM HARD TO HARD GRAY-WHITE
MOTTLED SANDSTONE, BROKEN TO
BLOCKY

BOTTOM OF PIT AT 6 FEET

10

E

15

20

-25

25_ _ _ .
_ _ _ __ _ _ 1

PROJECT NO.: RM 86-060-01
PROJECT NAME: UNC



A-74

DATE BEGAN: 11/7/86 TEST PIT NO. 86RP-TP-12 FIELD ENGINEER: D. EVANS
DATE FINISHED: Ii/1116 CHECKED BY: D. KURZ
GROUND SURFACE EL.: 797.8 N 76806.9 E 59972.9

FT ( ."DEPTH(FT.)l (FT.) jPROFILE IDESCRIPTION .1REMARKS
bRW ILT OESNLTL

5

10

12

15

20

25

r.
5 '/5.

5-

.5. 5 5
/S ~-

bROWN SILT, bOME ýAND, LITTLE
GRAVEL

BECOMING DRY

.5

'I

5
S.

I-GALLON BAG SAMPLE AT 6 FEET

I

.5

(

-I,

S.

5,

I

S
S.

i
BOTTOM OF PIT AT 12 FEET

-- L ________ ________________________ _________________________

PROJECT
PROJECT

NO.: RM 86-060-01
NAME: UNC
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DATE BEGAN: 11/7/86 TEST PIT NO. 86RP-TP-13 FIELD ENGINEER: D. EVANS
DATE FINISHED: 11/1/86 CHECKED BY: D. KURZ
GROUND SURFACE EL.: 6973.0 N 77601.0 E 60129.6

EL. I DEPTHR O(FT.) 1(FT.) IPROFILE IDESCRIPTION ].REMARKS

1 f 5 S f BROWN SILT, WET
I

2.5-

5

10

15

20

25

4. 4~.

-4--- .5-
MEDIUM HARD GRAY-BROWN SHALELY
SILTSTONE

BOTTOM OF PIT AT 2.5 FEET
I-GALLON BAG SAMPLE AT 1.5 FEET

PROJECT NO.: RM 86-060-01
PROJECT NAME: UNC
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DATE BEGAN: 11/7/86 TEST PIT NO. 86R-TP-14 FIELD ENGINEER: D. EVANSDATE FINISHED: 11/1/86 CHECKED BY: D. KURZ
GROUND SURFACE EL.: 6967.4 N 77040.9 E 60049.3

-E:-l EPRH(FT.) (FT.) PROFILE IDESCRIPTIONREAK

-4

MEDIUM SOFT, UARK URAY TO BLACP
SILTSTONE, BROKEN To VERY
BROKEN

IEST HIT WAS EXCAVATED INTO
SIDE OF EXPOSED ROCK OUTCROP

4 -I - - -~

.. MEDIUM HARD TO HARD, GRAY-WHITESANDSTONE, BROKEN TO BLOCKY-I

bOTTOM OF FIT AT 5 FEET

10

15

20

25
.4. -- 4 1 4

PROJECT NO.: RM 86-060-01
PROJECT NAME: UNC
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DATE BEGAN: 11/7/86 TEST PIT NO. 86RP-TP-15 FIELD ENGINEER: D. EVANS
DATE FINISHED: 1117/66 CHECKED BY: D. KURZ
GROUND SURFACE EL.: 6961.9 N 76390.4 E 59464.4

EL. I DEPTH
(FI.) (FT.) PROFILEJ DESCRIPTION REMARKS

5

10

Kfj*~ ..5*.'
5.

* .

'F..
.5,. 9

.5 .'.~s..s.
'F

* ST.

.5
* 5
.5.. S..1

LIGHT DROWN MlLTY )AND, MOIST

I-GALLON BAG SAMPLE AT 6 FEET

11
BROWN SANDSTONE

4. -**.- 4.

15

20

UOTTOM OF PIT AT Ii IEET

25

PROJECT
PROJECT

NO.: R4 86-060-01
NAME: UNC
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APPENDIX A-6

Existina Soil Stockpile - Geotechnical Data

CanoneEnvironmental



JIM a--" a1111

TABULATIO.. OF TEST RESULTS

JobNe. E78-1096

Project Embankment Volumes - Borrow Quantities

Church Rock. New Mexico

Material

Source

HOLE LOCAT ION DPTH UN I F I ED SIEVE ANALYSIS- ACCUM % PASSING
NO . ,, CLASS. L L__ _200 100 40 16 1 0 4 '/4 4b ¾ 1 NO

See Site 4%' ML 26 NP 54 85 94 98 t00 6 96-1

2 See Site
PlanCL 25 7284 90 95 98 100 7 96-2

3 See Site 14%' SM NV NP 48 91 99 _00 5 96-3

4 See Site10__ 
_ _ _ __ __ _8 9 -PlanS 4k' CL 34 16 79 95 99 100 L8 96-

5 See Site 4k' CL 32 15 76 91 98 100 7 96-5

5 See Site 14t' CL 30 13 62 80 93 100 8 96-6
Plan93 1089-

6 See Site 4k' CL-KL 24 5 61 84 96 98 99 100 96-7

Plan , 10 5 96
See Site 9k' SM 23 NP 44 85 97 99 _00 5 96-8
Plan~ 9910 5-6-

8 See Site 24k' CL 33 14 94 99 10 L_.96-9
Plani 94__ -99 _ oo 96-9 _

9 See Site 91' CL 42 18 93 94 96 98 99 tO00 ___ _ 9

lean S-e__

10 See Site SH NV NP 22 43 57 69 79 87 96 .10 0 A 96-f1
See Site 4V CL 31 11 64 86 95 9___7 99 too [0096-1z

12 See Site
12 See StCL 30 8 56 84 91 94 96_ 99 100 9 6-Lý I

16 See Site 4%' Cif 54 29 93 95 97 99 0 96-14

18 Plan CL 26 1 52 79 90 95 99 o00 4 96-1')

As SERG[NT.HAUSKINS_& BECKWidii

-k



TABULA7IC
.l o o m

JF TEST RESULTS
- -

Job No. E78-1096

Ptojeci Embankment Volumes - Borrow Oualti•ies

Church Rock. New Mexico

,v~ac5 ,C*

4-

Source

NO L, CLASS 200 100 40 16 10 ]4 1 1 V I IV, Imols NO

18 See Site 1•P18 See Site 14k' CL 32 11 92 98 99 100 38 96-16
19 lSe Si , 41 SM 22 NP 41 64 82 __88 94 98 100 -5 96-11

21 See Site21 Plan 4_ * SM NV NP 21 58 85 90 95 99 100 3 96-18
22 See Site CL 28 9 51 74 84 90 95 99 100 5 96-19

23 See Site CL 30 9 56 80 92 94 96 96 98 100 7 96-2023 Plan 100 7____ _

24 See Site 9k* CL 43 18 96 97 98 1100 10 96-21

25 S9•' CL-ML 25 5 52 80 93 98 99 100 92096-22
26 See Site

26 Plan 141' SM NV NP 22 42 52 63 77 91 100 2 96-23

29 See Site 4k' CL- 49 22 97 98 98 100 10 96-2429 Plan

30 See Site 4k' CL 27 11 55 73 80 86 92 96 100 8 96-2530 Plan

See Site 9k' CL 26 I1 52 83 98 99 100 5 96-26

32 See Site 4ý' SM NV NP 29 70 96 100 - 5 96-27
32 See Site

32 S PlanSe 24k' CL-KL 25 6 61 92 99 100 -_--1 96-28
See Site 4 CL 27 9 51 77 98 100 .,. 96-Z9

33 See Site -- 14k' SH.. ..._ 21 P "47 86M 99 -0 - 96-30

SfRG[NT. HAUSKINS& BECKWITH
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SERGENT, HAUSKINS & BECKWITH COM1116I..tGb 8ge0TICMMOCAL. IINGINggflg,

AP 'I.ICC $Olt. MCCH4ANICS *IiftEG a1LOGY * UINI.StHGNItO
114*64se . . *r .1 0 :. . *ota saatr a t.

slo eCd a. &noDS * M*p .CA . : IC IM a all IG R ~. P*(W .4* " 0~. 0.q

4.ea0i. 9. -4 digs A o. jester - wassq"g. * . A-to - IAYc i' a . j.4t ..
j4*

9  
a.4*~VM. A . .C.,..s I .aaico. 0 1. W...L
*~ ~ ~~C0' w0 a a A .Og. * a. 4-0a 9 YES.

.. 0A~ft - 4. . ea-.ýf C. .. ago. A 4. -.age, *~
*..% AAA A 4

Ap ri1 2 5, 1. 9 69

:.. rawer Q
SNew Mexi.co 87301

S'-3 cob No. C2935-51a

* .C?-ar~las G. 'ohnscn

?rcject: IS89 Racla~acioa ?Iazi

Lab No. 1-'9:

S:'r';T A:,ALS'-S

Sandy si.1c, a:d~irltly
sampled !rom borrow area,
1989.

N 72~40,E 50-ý-20 by SHi3 -= L.r3.~2

Sieve S!:e

No. 4
No. 10
Ia. 40
No. ICC
No. 2CO

?erztnt ?Z55s--Z

1CO

99
97 ,

80
55

LZq=~f LZ! NV

U.S. CLASS1IFTCkA:ON F1a

MoS-M-DENSZTy K LATIONSM2 (A.STr D698)

KMxi.= Dry Density7 116.9 pcf

Opc~in Moisturd 12.8Z

Copies: Addresses (2)

REPLY TO: A700 UNCOLN ROAM. N.9- AL3UG0CRO~UE NCW MEXICO 67109

PW.OgNIZ tUCSONAA81 uWS P
(601.1 M7246" Ifa 7112-117"1 £0)O&S0 r:417

A"UM *JQQU9 SAMM PT

tow) G4&-QO" MC111111471-7111134

*AAL? 6L& C" 91. PASO
toolil I6bI to-m $I



A-8 2
SUMMARY OF 4OIST'LJ"E OIENSITY RELATIONSHIP TESTS

pRtojECT _1989 Recla~at.Cn-W~ork - Churth Rck -JB o cE9-qoi

i1.8

Z:

- .............

* - --... . ~ .*......-. . - *.. .. n . .......- ~... .-...- .- - .

=7** -v-- ---

.... .... ....4.

................ . ...............
n ut:.. . .......

- - - - .- ---.-. .*. - . --. . - . - --.. - - .- . - -

10 12 14 16

M4OISTURE CONTENT - 1 CRY WEJOX?

[ ~IG;AI tr IM 0U' ?1 ~

lo- are N 77-440, .L2.9 1 J6. ASTM 0698 1 _1_T.:.5_I

MO13TURE-OENSITY REL.ATIONH5'IP TEST mETHOO C ATA
AAJ'TO T91 end. Asrm oago istanuaog Pteoa,.

=;4 I u

2. --2.

_______ ____._ .Go a. .

MaTh@Ge U&?EmA4. 10.0oV I *I.aVstIP MANECm I *mcamop coMpaclwe gY'ooplI4U~I LA19AS 6AYCX vw"4T f 4. FT.6l~sfdcu. ".

- - - - - - , ,*.S 4~* £.8*.~ I I 34 _______ ________

S - - - *1' - ___________ ***~ .! *.~. J s..h1e~ I ..±j!...t"~Th. * .*.* 'a.. - '''~

_________ T * I [ 10 '0.6 hSI. t ,t~ 1 I,.,..
- - I 4

U .114 4** I *.*4~~ I I
a I -dj a 4"* l.I•°'' I •

- i --- I - .

so 1EAU5)UMS & 8ECXW"~

co.^- SE gtqw.-4.-664.4



I I•,tm.al O5 ;) cn,.rcr I
smmafo4Maww Barm DrfCl.XLCA

labr4o. 111f.

Tab•ita By _A6LCAkj Daf

Raviwedft Date_

C)oS .- j

Cc -S--2-

DNA Classkdtian -LIr SkiveAndugs C~w [ii

-~~~~~~~~~~ SoOC 4fl0 1&____ C ~ ~~I4. 1 0§ s LJIi
A _____- "24 72 .N_ W .d, -- -, 97 .

Us Lft- -eg Swiss 2A 3 IOD- M_ IL £?i -kAI 2± iw Ile. _ kMx. Fa . l._ ' |rCL 4S l 1 ' 2 .L/

4 __•_ __r, ..... CL 2 . ! ?L ft . . _ _ - -

-3-Q. A.it -!. ,2 vs-_ )b- ii -Iit .7_ -, .
9C 1kŽi~ W?__ .A L~2t A9

L .. _. _ o_
_ _ _ _ _ _ _ _ _1 A_ _ _ I- _

TABULATION OF TEST RESULTS
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APPENDIX A-7

North and Central Cell - Geotechnical Data

CanonieEnvironmental
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-~ ~ F G'-NT, HAUSKINS & BECKWNITH CNS~?M 1?CMCL NI~~

gugo.It SOIk. lIMgnCahaC * tNGIP~I'IIIlNQ G'Io.OGY * MA'gI~~A,,I3 (NGID.CgI0N4 " V*OtII..OCY

.wa-l. 2I94 1mv. 0 a. a@ m * -+ us..-u. 9 1. 496469 -. m., seem . a a. 0654 ?r S. fOal.. . 0 .
g .AS .s0K .. 1 a^ 9-a... *.,. 1. 4. .i.c*•, . - a. *Og(9 N. ,ueIw mu.04 C9(@. * t.

a* * . *gas.. 9 4 067 C IIV * a. J*A - C6-.. a.04. 4.4a FI,4.I .0 a.
a•'41.. I . Ia~.~ £sId.'0?@q. 9 t. ll*@A t • 4.ll~ IV 'It4 . P t. .a01,. ? .0.5 , I * a . "M*Cl~l -. I .p9 111*1 * *
3O...* tV *l W'4l~I4 • I. VIIIII 94llT• • I1

9
II*.lJ I, I14@I, • 41. §AV.111 '9 ,t~dI ia * a

1lM 1 II0 . .

24. , C989

s:~ uclea: C::;ora:zin SF3 :0b No. C39-5 t034

$ .2.:,New~ Mexiz:z 671.0

-.:e=:a .: M.- . C•a:les G. :Chasoe

.'-,
4 eC:: '189 Recla=actc-m Work

NC .o. 27: 1 -and-? Clay, --race- ravaI, l plas:iay, dark b" ,
sa-=Pe.ý fc tor=:: araa,N '-O£6Lz by' Si.3 crx

.... . • 989

]Si.eve S+-:t Per-:er-: ;a-•ss.-.•

2/4 ~100
's h. 99
3/8 inch 97
N•o. 46 96
.o. 10 96
NO N. 40 94,
No. 100 80
NO . 200 61

.t-_uSn'C,-?= LIM= 10

U.S. C.AssYi-CATZON C7

-0O1STUZ -DENSZ M UATIOtNSHI (ASMI D698)-

~ax±,,,, Dr'7 Density 109.2 pc!

Opt:.--=. Moisture 1.6.0Z

Copies: &~ddeusee (2)

REPLY TO; A700 LINCOLN ROAO. '.L. ABI.OUZUIROUL. NEW MVCXICO 17109

PK•) 2-"14OC 41 li,'Jcao. .A ASIJ.AfA 09 A.•) - ,,,0 c. v 1.l PAWO
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SER.GENT, HAUSKINS & BECKWITH coNs,6?IN@ oecHNCAL tNO$Peens

A1001.1tO SO~l. M0C14A,41CS U£VO*N5AING 4904.0;v * M4TrflIAI.3 £IEi"RIE VoXR.0Cy

0. 0w7 .4 ,gIog4v. . 1. jo.. 4. a t. g94q44 a I0lM.1W * 6, 2 U a 8 I * C.

t - CA(SIa .,IM .~..g. -C-46L . A£ICAM6. a t. 4 g*o %.F* t sW' C...a
I IIl .* a.atolll . I I,, • .a ll • C•11 . ,caam. tt OSICE * 4i w I -. c. €• .. . I.

3.4 S 6. sti@l, a 4. SaN".. -. 4?II. F I. a@Pl m. I I.4A6 906. W i g- a.

3..&~~*.& vA 4490 S, .9.a4

Zpi 5, 1989

Tie UC-ear czr:;oratca.c S3 .cb N c CS9 -5': 1
?.0~. :rawer q
Gai.-,2up , !few Mexicz 87301

m ::e :~ n L. Charles G. Jochnson

?-::.Iec:: 1989 aec,±aoa:tcn Work
Churc.6 Rack Graan±-.m H-1. 89c k-2

Lab Mo. 12178: SI.vy sand, crace of sravel., noculastic. neinbrzvm, sa=n.*e'_
Sbcr-.zw area, N 75--!-30, Z9Cb SH3 on A;ri12 , . 9

S:--VE lUl;ALyS:S

Sieve s1ze

3/8 L' ch
No. ].0
No. 10
NO. 4i
No. 100
No. 200

100
99
98
92
70
47

L.1UZZ flMT NV

U.S. CLASISZICAZT0N SM

YD STOES -DES• T RELA0NS13 (AS.%l D698)

M.ax±imm Dry Dc~sitry 119.1 pcf

0pit~m Moisture 11.8%

Copies: Addreusee (2)

REPLY TO: ,700 UlrCOLN ROAO. N.L ALU.UOUKLROUIL NMW MEXICO 07109

PatOCN "l.o Atinj-ug - 9 SJ UA PIC V %L. LAX& CT"
(Mal~ x"1464" to") "a*477 'U)) 46oo71 -7834 CAI I 3SAO7Z@

£LPASO
(11S31164-1O07
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S EAGENT, HAUSKINS & BECKWITHCOSLIG009MCA GMCX

SOl, & IPONOAION .N 4r *A ' N@IMINI Q (L.VII,,
SiATR6lAL J gN4IN4gRIIV@m MATKrIA,,S TICSTIPa * NVIN@NMMNIALSRI Ct

Ju 1 5, 1989

*_i:ad ýIuclear Ccr:cracioar
; •erawer 0

,, -; New M~exico 87301

S:-3 Job No.C9-O

r._ C'arles G. Johnson

?rz.jec:: L989 Recla=aticr Work
Church Rcck Uraz.uz Mill

Laý No. L.66: Sandy clay, ;redc.inancl1
s a de f:= N 75140, E 5

89,NC.-3

fine, low plas:tiz-7y, dark r:wn..
9.350, T.SI -5.0' by SH.3 c. M.ay :`, !.1-..

S:__7Zr A.NIALYSZS

Sieve SNre

I.o. 4

Percenc ?assinq

'Co
98
95
84

No. 40
No. 100
No. 200

27

10

CLU.S. C*_LSzIYCAT1ZCN

MO IST-- -DES TTY RLAT-,."N'SIP (AST- D698)

Max!m- Dry D.asitT

Oap i-Im Moisture

113.7 pcf

14.0%

Copies: Addrassae (2)

REPLY TO: A700 IJNCO.4 ROAD. N.r ALUQUERCJIL NEW M=JCO £7109

p"Om, NTe I %,.'CS"
4002I3 Ir:. .- ","u 804MI M-87'"•

*'waul YUflO MmiumeuS SANArA FU
1508) ~~2" IS" 4a 40) ms-,@ am ISO1) zoo4-am

.,PA*O nV4dGSPA845K2

aSIgl ,4.,4'1 4*.2 31.t.-Z2
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SEFGENT, HAUSKINS & ECKWTrH 9OIIM U@C4IA.Gp4g)gR$
m

|o01. * VOUNOATION CPGINKgNRIN4 * cHOINEKNG 904.00Y " 4 y

BdAVI6t.A CEGIMCCRIMG * MTZXIAI.S TXSTINM * &MV6N14U140CTAI. SgICnviS

:ý;na 115 , 1989

U.-.:ead Nuclear C.zr;cracion

New .,, .,a 87.301I

SF.. Job No. CS9-5034

A::e~::: X . C~arl.es C. Johnson

1929 ?.cla~acion Wor'..
Chuc-h: Rack Uran:.m Mil±.L - t--c- A-

Lab No. 1.167: Sandy clay, predcmi~anzl7 !:Lit, ~i~~ dark
brown sa~led from .. 74890, 759130, ?SC -4ý.0' by S*F on
MAY Z5. 1.989.

Siev7e s.:e

No. 4
\o. 1.0
No. 40
NO. 100
No. 200

100
99
97
89
70

L.U. L 211 33

16

U.S. CLAkSSzT:CAX:ON C.

~OITJL-D~SZ~RE.AZIONS3IP (ASTA 0698)

Max±i.- Dr7 Dausivy

OpCiz moisraze

110.1 pcf

15.5 z

Copies; Add:esse (2)

R•PLY TO: 4700 UNCOLN ROAo. NL. ALBUaU'QUuL NEW M•xtco o7109

P~4O~MZ I9JC*4Pg.

(~ Z724dd (~ 7~3.ZT~3
A&AUV J I&MMA ov
ISMl * a&-laltT'ft

8"T? LA" 01-W
40011 ASO#7m

I• P&I n e[neem PLAX2L

ISl1 lM•INGOA-4011 ,7=,301-I
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SERGENT, HAUSKINS & BECKWITH cONSU..•IG G.o.tCNICA. ,NINtgns
MATZ. * POUNOAIINS ING(NSING * IV NSINItSTING GroI,.OG t * NMOfTOG6Ol.OIyMATiSPIALSJ £NGSNCSNING MATVCNIALSt.IlTTING * LNVIAONMCI4TAL, SE[RV1ICE

December 13, 1989

-4

United Nuclear Corporation
P. 0. Drawer QQ
Gallup, Newv exico 87301
Acten: Mr. Charles G. Johnson

Project: 1989 Reclamation Work
Church Raock Uranium Hill

SZ3 Job No. C89-5034

Lab Nao. 1548: Silty sand, very, fin., nonplastci, can sampled from 59, 260 E
and 74, 570 N by SH• on 7/18/89

SIEVE ANALYSIS

Sieve Size

No. 10
No. 40
No. 100
No. 200

Percent Passing

100
99
69
45

LIQUID L=

PLASTICIT. • NDEX

U. S. CLASSIFICATION

NV

SM

I
I] m

I 'iU f *IID
REPLY TO: 4700 LINCOLN ROAO. N.L. ALBUQUERQUE. NEW MEXICO ,7100

f0A1 Xa-27
PAX 610.01 PAX N-6i41.

GARVA P

(ol6 471 .-lo

PAX 4I,714 INS

23"? &AKE WIT?
(4.10 i•360.01
FAX 2607=

(FA 1) ligI-e1M
IrAXl I538-771JI

(706) 33t-927%
AZL 23141 93

-. -
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SERGENT, HAUSKINS & BECKWlTH C UIo,,,,.t,° o4.*y.CNCAL-,. ,-°,.,,
1ol. 6 POUNOATION NGMNCILMRIftG * thNGIP499gING 6•O,,Go y * "uYONOGIi.@Q~y

MATIMIAL•S £N@INIgR9ING MATrRIAI.8 ?"2TING * INVINON1I4NTAI. ScViCts

December 18, 1989

--- S

United Nuclear Corporation
P. 0. Drawer QQ
Gallup, New Mexico 87301
Atten: Mr. Charles G. Johnson

SEB Job No. C89-5034

Project: 1989 Reclamation Work
Church Rock Uranium Mill

Lab No. 1547: Sandy clay, trace of gravel, low plasticity, dark brown
sampled from North embankmenc, 59, 500 E & 74, 970 N by
SUB on 7/28/89

SZVE ANALYSIS

,.

Ii

Sieve Size

1/2 inch
3/8 inch
No. 4
No. 10
No. 40
No. 100
No. 200

LIQUID L=IT

PLAST•CITY INDEX

U. S. CLASSIPICAZoN

Percent Passing

100
100

97
92
87
76
56

25

8

CL

REILY TO.: A700 LNCOLN ROAO. N.L. ALIUQUIERQUIL NEW MEXICO 67100

PAZdINIU

PAZll 3TZI.714

TUCSON

IM) "a-27"
VAX**&& 1U"

SAW& Ps
(w)int I71.73W
FAX d9M71Ie

4"rT LAIM CrT

(was I 2604FM

VAX aISO@727

._ PAU
is6t SMSe

MWZ 26631011

MCN@.PAONU

21 331&311'73

FAX 331-4123
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SEEGENT, HAUSKINS & BECKWITH COPASuI.,Ta GtartCWPOICA. CMGI,,9tftg

SOIt. 4 OCUMCAOIODVN 804XtIGN G * £NGJIIING GCOLOGY * "VQGc•0G

MAT93tIALS UiF4INI9RIING MATI•?IIAI.S ?3?TING CMNVMNO44NTA6. SCNMVIC&S

:ume IS, 1989

-nh4:ed Nuciear C 8c73ac0ioa

N e 2 .e i c 8 7 3 0

SFB3 .cb No. CS9-5034

A::am:ica: X--. Char'-as G. .7ohnson

C~iurch Rcck Uraniui ~!i11
Lab No. 1348: Clayey sand, corsid~abLe a.ount

dark brown, sa•9 led !c. Toe Da.
hay 22, 1989.

89 rA--
of4 arava.1 lc~ sr:v
N4 75Z50, E 59200 by SF-B cn

s£eve sL:e

1 1/2 iaches

I inch
1/4 Lnch
1/2 Lnch
3/8 imc
No . 4

Nc. 40
No. ICO
No. 2ZO

?erten: ?assinz

0o0
95
95
93
89
86
79
74
70
63
4a

I

L:-QUM L=a:

PLAS:I"c:Y INDED

U.S. CLASSIFICATTON

27

8

Sc - Sm

OIST" --DE-NSITIY RELATZONSMP (AS-{. D698)

M(axmimm Dry Density 115.5 pdf

Opit m.u cistuir 13.4%

Copies;. kadfi•'use (2)-

IRr.PLY TO: A700 UNCOLTJ ROAO. N.L.- AL•UOUCROUL NIM MMUCO 37109

p9emixg ¶9jC3@M
4 Can) zn2446 team 7=2.&77

A,.l3U JVlg
ism) 496.0

SAMVTA Pig
I $"171-70

SALT %MALG aCr

fI a1) see-am

C6 PA• RND9 ^PARKS

Ia u1S4-1617 @ f7==) W•. 7"
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SEC-ENT, HAUSKINS & BECKVITH C t 10 AI.944,,,

3016. & FOUNaATIOM I"GININAImNG 4N600L4AING @.0Y. * t N0l.0@y

mi.-rzI 4, AI.S irlHO•|EKNG * MATERIAl.S rgrITIm * C'IVIA0MugmEyAI. $INVICE

:•= 1., 1989

T.:•ed ý-t.&ar C-r;cratio

New mexi:: 87301

S.-13 jcb No. C39-5C34

S :99 ?Y•. Rc-.a:cks U .ai o n

ambazkme•: & 'ce :,a= ýy SF3 cn
"aý No. 1250: Sandy cl.ay, trzce'of-.S:ave1.

sa~led fzzm azea 'oeteen VW
Yavy 22, 1989.

Steve Si:e ?er:en: ?assinz

-/4
1/2
3/3t/o.

.Na.
No.

No.
NO.

Lc'.

40
100
zoo

t0o
99
99
98
97
96
80
63

31

".ýAS:Ic MC.• EX 13

U.S. CLASS:zY6cAzON C

M0O5STM-D"USITY RELA=ONSRIP (ASrH D698)

lM.=La Dr7 Unsicy

Op €±zm Hoiscure

113.2 pe!

13.3%

Copies: Addrussee (2)

R.EPL.Y TO. A700 UNCOLA ROAo. N.E.. ALSUCIROU Nmu. v mu:co 5710g

(441= -4174266 10e3 7a-.77"8

aL.MlWrnel

4=61e gdss
*ANA 93C

19"447r 17534
SA"7 LAC i l,.y
16011464-547721

Cl V&", I N1 PAAS,
(11en 1A-4.517 MMIS3I *t*="
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SEA.GENT, HAUSKINS & SECWKWiTH CO~u. S .71G4 O CC k CMfC At. CM U4 CC *Vt

SOl. oSum~ VU OnTOF cma-544CEEaO CFNQIMCCAING 440604Y4 "Ynaa*G
mAkTgRIAL. 9MGIN(CZRAh@ MATCAIAL.) TZATINlO 9MVI*OMt40lTAIý SCAVICCS

Aususc 29, 1989

ý±:nid Nuclear Ccr~oritiot
?. 0. :rwaver qQ
Cal~- ,a '4ew zeco 87--M
Azte:1 : X.. Charles G. J'ch-.SC-

Sa :ob No. C39-5034'

?ro.'ect: 1989 RecJla=avcoa, Work

'.ab No. 13-09: Sandy, c.ay, f--e'. aedi= z1siiy edi-u br.-wn, sa=-ed-

.. zz INor:h ~aLa: by SEB om 7/1.8/89.

Sieve Si:a

To . 4
o0.

No.

10
40
Ica
zc0

?ertent ?issizz

1C0
99
98
85
60

'*S. CLASSIT.ICAT:ON

34

17

CL

!fltS:LE&-DVSZTY RMATI0NSEP (ASMI Z698)

Yax±L~z Dry Density

opt~mum Moisture

109.0 pcf

16.12

Copies: Addressee (2)

RE.PtY TO: 4700 UNCOLN ROAD. M.9-. ALBUQUERGUE. NEW MXXICO 47102

PWOUII TUJC"#$
ii mQICRnO

SAWIA pe
jW11 Jt.?00

S"L? LMAX Cf"

(WI1I £as-am

46 PASO QZM@WPAAKS

(0(31*00.1017 fme)) WL?1%
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~ -L SMR•GENT, HAUSKINS & GECKWNITH C°,,,,,.,,. °CGoCCJ4qA,. CM.,.CC,.

I I
60I16 a FOU@NAlON gNGINSININ@ * CNmIimEIcN 49OI,,0Y * OaRGQ0.c~y

IdA&IlAI, CMGINC9NIN@ h M*T3sA~s tsTiNG * £IVNmNuCNATA. SIrRVICC•

- ./ 20, .989

-h::e-.d Nuclear C.-r-oracion

:ap Newi h'exic.o $7301

SE3 Job No. C29-5034

.A,:-.nt: Mr. C!a:=4 G. :chor u

? :C.4ct: 1989 Racla=tilom Work
84) ý_c_ - (

:ab N'c. 1'92: 5-.Z-7 Samd, gray all.7 =on ascic. car-, s&a-1A0d !:.-= exiscin;
f±.. areA a: 76, N cal ly SE. cn Jzly IZ, L589.

ANvLYer .yss

Sileve Sl.:.

3 i"ches
2 i~--hes
I 112 inches
S8inch

No/. 4

Ferttn: ?ass4,z

ICo
91
83
79
73
67
63
!6

43
25~
20

No.

No.

L0
40
100
200

uIQU= LM KV

PLASTICZTY MEX NP

U. S . C7USSZTIC.TIOZ S

MI0ZST7•h1J-D SZTT .ZRM=ONS3ZP (ASMl D698)

MaXz±mLm Dr7 D'ezi7y 118.3 pcf

OpC..-.-•moisc~ua 11.2%

2-~1
/,

Copies: A•dressse (2)

RMP1..Y TO: £700 I.NCOLN ROAOD N.I. ALAU4UCtROUL 1N4CW M9XICQ 67109

il Z7ILMId4 T I%,7W .
leocal 372-0I,4"I4 l,,13 ell-W."a-2

uaMMMJ

is lo-6
SANTA 10

tn A II d7=418

SAL.1r t @1V*'

(90 t) A64-472
C6 PASOI MCNDW@PARE



A-9 5

Is'T-LI SERGENT, HAUSKINS & SECKWITH cooUo.,41U.,. ,,o,,,,.,l
SO01. A POWNGATaOm £alECxr'4 £,44INC991ft4 G@4060 0*Y * V0•CO(.0G

WAThiIAI.S C4ID41gNtItN4 * MATIRWAts rcSYIPEG * £PVIRSOMMiCINA4I. SCIVICZs

:":e 15 , 1989

-dNu:2.ea: Ccmaratcac
?.!. :"aer ?Q
,2._e, Mexico 87301

Sa_3 .?-b No . C39-50`24

A::8~:c~:Mr. Charles G. :ch~scm

?:ecz: 1989 ReclAr"Ation Work

ýa No. .12469; Cllave v sand, crac~a or grave -,, _':'j 2 a ::± 7 grey tsl% ::~

sacpled frz= NW enbaýaank (~:r.e by 5-H.3 z. ~tay Zi-, '.38?.

Sieve Size

3/4 inch
1/2 !-.C
3/8 i:[•=
4o. 4
No. 10
No. 40
No. L0O
No. 2CZ

?I e n: ?$3--

100
99

99
99
98
90
63
43

I

L:^C:: L-C: 22

PLAST:C:Tv -DL- 7

U.S. cLAssZ:CAZZO& Sc -SI

vOtST .- O-DYISTT REAl0 SRP (ASTi D698)

Maxlnm Dry Deusicy L21.0 pdf

Opit4-w-m oitsu~re 12.0%

Copi.es: Addressee (2)

REPLY TO: A700 UNCOLN ROAO. N.E.. AL•UGUEOUIL NEW ME:•CO 87T19

I coal ~.4~~-,I46 (*613 *•71
A"LUWN0"
4 oat 4660"

irA A pw 9I"T I0.&M Airs V
a £171.1 (sot 13004"20 (1t96 1841011 il 61 3ai.aTX3
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SERGENT, HAUSKINS & BECKWITH coos,.,.,oU .goCgC,=,.g• l" ,,,,
SiOl 6 ROUNOAT1IOM NGINMCAIING * £NGitgRING lI06.OVY * MYOfOCgOLOGY
MATrIRIALS 9NOIN#I1ING * MATIENIALS TtUTING I NIfNVNMIENUHTA6, SgVICILs

December 18, 1989

United Nuclear Corporation
P. 0. Drawer QQ
Gallup, New Mexico 87301
Atten: Mr. Charles G. Johnson

SEB Job No. C89-5034

.Project: 1989 Reclamation Work
Church Rock Uranium Kill

Lab No. 1614: Sandy clay, very fine, medium high plasticity, dark brown
sampled from clay barrier @ South end of North call by
SHE on August 28, 1989

SIEVE ANALYSIS

Sieve Size

No. 10
No. 40
No. 100
No. 200

Percent Passing

100
100

82
63

LIQU LI1MT 43

PLASTICIT= =DEX 21

U. S. CLASSIFICATION CL

RfIPM.Y TO, 4700 LNCOLN ROAD. N.L. ALNUQUIKROUL NIW MIXICO 67109

PNOC-I|

PAX &7a.7=30

"weowd

PAX 4208m PAX 1i1. I 14

SANTA PIC

PZ 58411 -7M
PrAX 42&1M W' N

3M. lAZ CITYSA aaeov;"

(AZI 200-07M

V6. PA"O

PAX 835.r778

||N@tSPAAKS

(70W 33S -&117

PAX 331-413



1. 4Materia-l1 cn c - ( a~ -r1.

Scune Of Mafrial ...AaCrDU,-O c.S _ _ -_____

labNb. :3-1 . i-

0- Cet4rw-ir

I i~v

9 C-7.

9Aoc--2

?,csCC r

9c--- -3.-

N-'3

1-i

ti-IS

G -17

I CLassdfkatio

~~~jooU M4

ir* Ik t-4 g -e-

a3n9a ,Ix %

.74 Lo'se 5g L__ ___

IL
I Sieve Anivisk -Auss% Passing

PI Lab"D A I

- a

Cl.

ICL.

CL

2h31

1b-

A2--

1.5

Raviwedev- Dt

B16~

i54,11-?~

So I _10 1340 1 4 kj I 4j I.-JIL_ _VE12
-- , I• m I i ,

14

Ii~

'I

'3

'3,

'S

I'S

9-f

9~3

95

~1

1.2..

91

21

'4

91~

1~

'S

9,

~i~J

19..

(5.

!00

922

-22
Ive'

7o

ISOg

too

-.10

.1~

ICC

I

K!
I-

---I~~ I
I

TABULATIO N' OF TEST r'ESULTS
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LaboratorV Permeabilities and Dispersion Testinq
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L __

SERGENT, HAUSKINS & BECKWITH CoNSULT ING €I I@ t#1A,, 4F443lqX

SC16. Fa PC)T101 Cpd.3INC9Rf?4G * £NG1141CMNG cstof.04V . . -40iqC4C0L.= y
MATEIKALS EN4GINEERING W ATCRIALS TESTING 9 NVIRONMEdNTAL. SIRVICCS

:ecember 1S, 1989

".-: ed Nuclear Corporation
?. 0. Drawer QQ
ý*!-lp, New Mexico 87301
A::en: !... Charles G. Johnson

S•'3 Job No. CS9-5034

?r:.4ec:: 1989 Reclanation Work
Churzh Rock Uraniu~m mill

Lab No. 1548: Sill7 sand, very fine, nor.plastic, tan sa=pled frc= 59, 260 7
and 74, 570 N by SH3 on 7/13/89

S177Z kllZl=lS

Sieve Size

No. 10
No. 40
No. 100
No. 200

Percent Passing

100
-99
"69
45

L:QUID =-:

U. S. CLASSIFICATION

NV

NP

ISHB

X E~

S."OUNIX

40031;172-4#"

rAA 272.72.20

REPLY TO: 4700 LINCOLN ROAO. N.M.. ALBUQUERQUE. NEW MEXICO 87109

71.csoN
isom)7*a.2771

PAZ .20-64=

AILAUGu4101QUI

430X84& 1404

SASOYA FT
450g) 471-763

FAX 43&71

NUM.1 L.AME OTT,

toot1) as"7v@
PAX SOMP-0737

R. PAS40

(III 53.01

PAX 3402-7739

(702) 313*ZL3 7

FAA 331 -A 53
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1.989 Reclamation Work
Church Rock Uranium Hill

SH3 Job No. C39-5034

93'. of ASI'M 0-698 Meth~od "A", Fiel.d L~a- #-..C0h.. Yaij :ensity 1614.7 PC.:
ý C-rci.= Moisc-re 14.4.'

Begi=nnLg Moisture 14 .5".

.-Inal. Moisture

710W 1.38 x 10-6 C/E

4

M' d
Copies: Addressee (2)

q
I

.4

F

SSERGENT, HAUSKINSA S ECKWrTH4
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SEERGENT, HAUSKINS & 8ECKWITH cO..uiU,,,O atIotcmNICL. 4N4,tst
L

SOl. a FOUNOATION GNI[Iq * CNmGicrtING zOo..Iy ' OGOOGy

MArIcsIALS fIGINgttNO * I4Ar fAuA.s rcsT fO cmt•oItYI4iO wUN AI-. SCRVIClS

:ecember 18, 1989

-=iced Nuclear Cor;oracton
P. 0. Drawer QQ

New Mexico 87301
A::an: Mz. Charles G. Johnson

?r:Iect: 1989 Reclamacton Work
Church Rock Uranium Mill

SF Job No. C89-5034

_ab No. 2.&7: Sand7 cla7, crace oc gravel, low p!ast:ci' 7, dark brc-n
sampled from Nor:% embana.enc, 19, 500 2 & 74, 970 N b7
SE on 7/28/89

s:$I• ANALYSIS

Sieve Size

1/2 inch
3/8 inch
No. 4
No. 10
No. 40
No. 100
No. 200

P•cent•:zssing

100
100

97
92
87

• 76
56

LZQU=D L--M117T

?LASTIC1TT NDEX

U. S. CUASSIFICAXTON

25

8

CL

K;-I

PWQ iIMI 2

4602,l 1724-44

FAX Z7 2-722 i

REPLY TO: 4700 LINCOLN ROAD. N.E.. ALBIUQUERQUE. NEW MEXICO 87109

'UCSON

FAX 630-4433 FAX 944-1 G"

GANTA 0A

306)1 A71-7834

FAX 43.W.7 "5

GAUlT L.API Cr'V

FAX.4 440,•*27

la.. eIAJft11 PA"ld• t
(91J) 54*.7")Ic

VAZ 543.7726

(7ca2l 331-2.J71

PAAX 331-41. 3
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1^rF9 Reclamattcn Work
Churc.ý Rock 'Irani=~ Y-U1

SE3 Jcb Ila. C39-5034

R~CLD~ P~Y

?".c- ASY 1:698 Method "A", Field Lab 47'-1-00., Maxi== Oen~sit7 114.2 pc--

3eg-innia Ywsv~re

.61. ~os z e

Fl:w 3.48 x 2. a(,Y,,:

I

jo d
Capies: Addressee (Z)

_tI , I SE-qGENT. KAUSKINS & SEC<Wri"H
I,2*1IowMmu 0amm

IS *~ ~r q .r~a-
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S ERGENT, HAUSKINS & BECKWITH cohNSU LT I N 0GS*OYCMP1CAL £i'14gw*

SO~IL & POUNOASON £NGINCZN¶ING E NGi6INCCING GCOO~.GY "YOROGE060tzy

MATZ MIA LS ENGI40MCENI
t
4

4
MATERIALS TESTING * £NVIXONMCNTAL. SERVICES

i Dece=ber 13, 1989

'United. 11-clear Corporation
?. 0. Drawer ~Q
ý;all-, New Mexic:I 87301
Atten : M~r. Charles G. :ohnsou

SHB Job No. C39-5024

?rcject: 1989 Reclamation 'Work
Churchi Rock Urani.u= ý!±2.

!

Lab No. 1514: Sandy cl.ay, ver-7 fixe, zedium high ?lasCiCtt7, dark brown
sampied fr'om cl~ay barrier @ South end of North ce"" by
SRB on.August 28, 1989

SzE ,ALUYSIS

4* Sieve Size

No. 10
No. 40
No. 100
No. 200

Perzent P'asslint

100
iCO

82
63

LIQU--D LLIaT

E'LASTICITY INDEX

43

2I

CL

SERN1CEI

U. S. CLASSIFICATION

REPLY TO: 4700 LINCOLN ROAO. N.E.. ALBUQUERQUK. NEW MEXICO 67109

PN SN IX

14021 172.4tIA

PAX 172-72.Z3

TUCSON

(0021 702-3770

FAX 4204663A

ALSUQUxxQUK

(Goal U44"S66

PAX SBA. I AS

SANTA PI

(am I 471.-7=0

PAX 4&.071 "

SAI.T LANZC CrrY
(so#$ 2010-@20

PAX 254.0727

6L. PASO

(0S111 Add. 101
FAX 544-7734

ft o/s p&ARK U

17W).33 .1-3375

PAX 331 -4133
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1989 Relzai- Work
Ch'urch~ Rock Urani~ua Mill1

SF3 Job No. C89-50134

95~~AS7X, 0-698 Method "A", Lab 41509, Faxi~um Dernsity 109.0 pcf ,a Cpt-,U=
Xc-4s -re 16.1:

3--giamuig hoisture

T.L-al Xoisvure

F.1-v 3.37 x 10 -8 CY/SEC

16. 7!

I
die d

Copies: Addressee (2)

' 'SEPENT. HAUSKINS & 8ECXWMFH
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A-105
/- (o-,

-. jecT:
. .iType :

Lab Inv.

Location:

Tested By:
Z i2-0

Coct:-- Values- . I L.1 T /ý, f

Pecirmen % Coepaetiorn & Moisture Cone.nt:
Proct -r TYpe:

Head Settina, psi T~m._ie Date

.dight o• moid & masrel.a

Wisght of mold

Weight of matari~a ......

MoAsur ea CoatCBi

Wet weight dryr weght.

D%7 ve• , _ ._ volume -
% Xo:Lscure .i.-plCeS

dens ity

3adir~, 0

.9

- LI

,6. 4.

Time
tw' £l

71. VP

Diffe-rence
Date had., oi, g CM, t, Sec.

7-c.~7 01 __

.•..• o .•LL.... /6Z.. ."
el 67i i

C. . ,, - _ LO,

1-4

4q C/__77_A

•.5•3 xe,o

-7'

~. o3G. 7

46. /1/ X#d 7

'

x
= 3.4XIO- 3

!.sad an Molod
x g/t x psi
10 - 2.999'
ZD - 2.507

(xt QLALv) &7 r -. naR"-,) = , 9j
,4119 7'fS3'b ~414



CONSTANT HEAD

,ii Type:

A-106

-.r L7j--Lab Inv.

Location:

Tested By:

:octor Vallues: _____ ._0 ____ _. _

"eolian % Compaczion & Moistura Content:

Head .etti.q,, pasi Time

50 4

eight of &', - aterial

eiaht of mold

aighc of material _______

Proctor Type: . _ _

Date

(/>3,1 00

JOLS t, .ontent AV1
Wet weigh: dry weight- -

Dry eight___ V0me ,

X mofiuture 112-PLA~ac
density

'4

W
W

v

Difference

0; C1, t, sadino, Q

04,
•

Time

12:25

2:'1

2O~

Date

I.

It

fr .

'I

~'rTS ~I~v

- 3.4x.OQ X Q/t x psi.
zed on Mold IT , 2.999"

, (K -QL.ALT /OZ,ý X, 00F57'rifl, -
Alit AY53-6 r ý1;1
w us )rhm 2 Irma



(LU~rrtNU 0f PERMUA2ZLITY
CONSTANT READ,

•-U,

L 4 A-
AlJ'-0L

*:Ien t:

Sai.l T~ye:

Lab Inv.

Locat ion:

Tasted By:

Spucimen % CcmPA9Ct±on ; & Moiatu.re Content:
;roctor Type:

Fread Settinq, cs2

2.

Time Date

2 0 /2.'3o
02- __ ,.I O ,.

=1ld & materi•l•

mola

mat anal

Weight of
Weight zf

Weight Of

ma/akkcon~tent Material
Wet weigt dry weight -

Dry weight Volume

dXne iCy---u---------

Diff erenies

pcr1 t, Sec., t

--

,- . - .

W QL/ALT-) ,,,al MM•,•49,

,eadin., Q

1, tl

3. L(___

2-3

3.4x10
3

iased an Mold

Time
i

2_LL..t'.

e .'O9-2,

Date

-'

I '

_I,

Hea!d, pzi

si

A'

,[.

1*e

x Q/t x psi
HT - 2.999"

(K U



U ~ ~ O 60cl T tXAS L L TY
0 CONSTANT HEAD

,-l enct:

sail Type:

UliK

A-109

dwý_

I

Lab Inv.
Locat±ion:

Tested By:

Proct•r Values: _. I!j. t ,1ý. ,
Specimen I Comrpactzon & Moisture Content:

Proctor Type:

9s~L 4

Read Setting, psi Time

Weight of =old & Maata'±aJ

Weight of mold ,

Weight of materill,,

M~oisture content Kateral
Wet veAight dry weigt..--.

Diy weig•t, Volume

Z Moisture_.. ' P.n-placs
d•m ity

Differnce

/oadi, ,

a/.

K 3.4x10-3

Based" on Mold

Ti0 me

Z!1I

Data

467

q--
4-7.

Head, psi

7,-
0. CM.

2.0

2 qo, . _- o z ,;

Z. xf- -1!0;7

gas/ #.5j. a;•-/='

KPat WX:- ALT)x C/t z
RT 2 .

3997
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CONSTRUCTION/TECHNICAL SPECIFICATIONS
INTERIM STABILIZATION/FINAL RECLAMATION PLANS

UNITED NUCLEAR CORPORATION
GALLUP, NEW MEXICO
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APPENDIX B

CONSTRUCTION/TECHNICAL SPECIFICATIONS
INTERIM STABILIZATION/FINAL RECLAMATION PLANS

UNITED NUCLEAR CORPORATION
GALLUP, NEW MEXICO

1.0 INTRODUCTION

1.1 General Description of Work

The work covered by these Specifications consists of construction and related activities

for Interim Stabilization and Final Reclamation of the tailings disposal area and mill at the

United Nuclear Corporation (United Nuclear) Mining and Milling Church Rock site, located

northeast of Gallup, New Mexico. All work performed shall be in accordance with these

Specifications and the Construction Drawings.

Materials, products, equipment, supplies, utilities, skill, labor and all other items necessary

for the work described for the stabilization and reclamation of the tailings disposal and mill

areas shall be provided. Work shall be performed in compliance with a health and safety

plan. The materials and. products used shall be as specified here for the services

intended.

The methods used shall produce satisfactory work for the services intended and shall be

in accordance with standard construction industry practices.

The following is a partial list of the primary work items which may be required to complete

the job:

1. Mill demolition

CanomeEnvironmental
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2. Backfill and grading of Borrow Pit No. 2

3. Tailings grading

4. Soil cover

5. Haul road construction

6. Surface water control structures

7. R evegetation.

1.1.1 Interim Stabilization

Interim stabilization shall be done to stabilize the tailings area and prevent further

migration of tailings by either the wind or from surface water runoff. The primary activities

to be performed during interim stabilization are as follows:

1. Drainage of Borrow Pit No. 2

2. Reconfiguration of tailings

3. Reconfiguration of embankment

4. Removal of wind-blown tailings

5. Construction of interim soil cover

6. Interim surface water control
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7. Revegetation

8. Mill facilities decommissioning.

The work performed as part of these activities is described below:

1. Borrow Pit No. 2 shall be drained of any remaining water. Water from

Borrow Pit No. 2 shall be used, as needed, to provide water for construction

operations, including dust abatement and compaction activities.

2. The tailings surface shall be regraded to conform to the lines and grades

shown on the Drawings. The regrading shall provide a relatively horizontal

final surface (2 percent average slope). Regrading shall also provide a

minimum of seven feet of coarse tailings or other acceptable fill material

overlaying the cover slimes.

3. The soil embankment west and south of the tailings cells shall be graded

to the lines and grades shown on the Drawings to partially provide soil

materials for the interim soil cover. The maximum embankment slope

allowable shall be five horizontal to one vertical (5H:lV).

4. An interim soil cover of approximately 12 inches of compacted soil, obtained

from regrading soil embankment areas or borrow areas, shall be placed

over the graded tailings shown on the Drawings.

5. Control of localized surface water runoff during construction shall be

maintained by installing temporary drainage ditches, runoff control ditches,

downdrains, gutters, and culverts as needed to minimize soil erosion.
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Erosion shall be reduced by revegetating the interim stabilization soil cover,

if necessary, and any other areas disturbed by interim stabilization.

6. The mill facilities shall be decommissioned by demolishing and disposing of

the remaining mill structures, equipment, asphalt and appurtenances.

Demolition rubble, asphalt, ore-pad materials, and contaminated soils shall

be disposed of in Borrow Pit No. 2. Subsequent to decommissioning

activities, the ore pad shall be covered with one foot of soil, and the area

re-graded as shown on the Drawings.

1.1.2 Final Reclamation

Final reclamation will provide final stabilization of the mill facilities and tailings areas. The

primary activities are:

1. Completion of backfilling and grading Borrow Pit No. 2,

2. Modification of the Pipeline Arroyo,

3. Construction of surface water control channels, ditches, swales, and the

buried jetty,

4. Placement of final soil cover and soil/rock matrix, and

5. Placement of riprap.

These activities are described below:
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Borrow Pit No. 2 shall be backfilled with, mill debris during interim

stabilization. During final reclamation, excess soils containing tailings

materials excavated from the drainage areas shown on the Drawings shall

also be placed in Borrow Pit No. 2. After placement of these materials,

Borrow Pit No. 2 shall be backfilled to the surface using soil from the

adjacent stockpile, in accordance with these Specifications, if necessary to

achieve the grades shown in the Drawings.

2. The Pipeline Arroyo channel shall be modified to have a consistent low-flow

channel as shown on the Drawings. Soil materials generated during

modification shall be subsequently placed over the tailings area for the final

soil cover. In addition, the nickpoint area shall be stabilized by installing a

buried jetty, shown in the Drawings.

3. Surface water control shall be maintained by constructing permanent

drainage swales and channels, modifying the existing drainage ditches, and

constructing a runoff control ditch and protective bench to minimize soil

erosion.

4. A final soil cover shall be placed such that the total soil cover, including a

1.5 feet thick radon attenuation layer and a 6-inch soil/rock matrix erosion

protection. layer, will be placed over the entire tailings area in accordance

with the Drawings and these specifications.

5. Soil-cover placement and reclamation shall be completed by revegetating

all disturbed areas not receiving the soil/rock matrix. In addition, a fence

shall be installed around the tailings area at specified locations.
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1.2 Sanitary Facilities

Suitable sanitary facilities and potable water shall be provided and maintained on the

construction site at all times. These facilities shall be subject to approval of the county

and state health departments.

1.3 Construction Drawings

The Construction Drawings accompany and form a part of the Specifications and Contract

Documents. The location, extent, and general character of the work is shown on the

Construction Drawings and is described within these Specifications. The work shall be

executed in accordance with these Drawings and such additional or supplemental

Drawings as may be furnished as necessary.

1.4 As-Built Drawings

"As-built" drawings shall be prepared to properly record all dimensions that are necessary

for construction but are not indicated on the plans, and all changes to any contours or

dimensions on the plans.

1-.5 State and Local Laws and Permits

State and local laws governing the work to be completed shall be followed. Permit

acquisition for performance of any aspect of the work shall be completed.

1.6 Proiect Schedule

The project shall commence within 14 days after the "Notice to Proceed." Within this

period, an estimate of the required time period for completion of the project shall be
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submitted, with a detailed bar chart schedule of construction activities. This schedule

shall be updated at regular intervals to reflect any significant schedule changes.

1.7 Codes and Standards

Work described herein shall be conducted in accordance with industry standards

including, but not limited to, the most current designation of the Codes and Standards

designated herein. The following definitions shall identify the abbreviations used in these

specifications or on the plans:

1. ASTM:

2. ASTM A 121:

3. ASTM A 760:

4. ASTM D 698:

5. ASTM D 422:

6. ASTM D-4318:

7. ASTM C-33:

American Society for Testing and Materials

"Specifications for Zinc-Coated (Galvanized) Steel

Barbed Wire"

"Specifications for Pipe, Corrugated Steel, Zinc Coated

(Galvanized)"

'Test Method for Moisture-Density Relations of Soils

and Soil Aggregate Mixtures Using 5.5-lb (2.49-kg)
Hammer and 12-in (305-mm) Drop"

"Method for Particle-Size Analysis of Soils"

"Test Method for Liquid Limit, Plastic Limit, and

Plasticity Index of Soils"

"Specifications for Concrete Aggregate"
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8. ASTM C-88:

9. ASTM C-97:

10. ASTM C-127:

"Test Methods for Soundness of Aggregate by Use of

Sodium Sulfate or Magnesium Sulfate"

"Test Methods for Adsorption and Bulk Specific Gravity

of Dimension Stone"

"Test Methods for Specific Gravity and Adsorption of

Coarse Aggregate"

11. ASTM C-150: "Specifications for Portland Cement".

1.8 Submittals

1.8.1 Permits

If mandated by federal, state, or local ordinances, copies of all permits shall be available

for inspection at the site prior to commencement of the permitted activity including, but

not limited to, the following:

1. Fugitive dust

2. Water control

3. Burning

4. Road use

5. General construction.
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1.8.2 Eguipment

A typed equipment list shall be prepared indicating the appropriate equipment types

including the numbers, types, manufacturer, and model number of all excavators, loaders,

scrapers, dozers, graders, compactors, and trucks prior to procurement and use of the

equipment. The approximate duration of time the equipment shall be used on-site shall

be designated on the equipment list.

1.8.3 Products

Prior to use, manufacturer's certification shall be provided for all products utilized in

construction stating and supplying supporting data that products meet or exceed the

requirements given for each product. The products requiring submittals prior to use are

presented below:

1. Riprap

2. Corrugated steel pipe

3. Geotextile fabric

4. Seed mixture

5. Fertilizer

6. Mulch

7. Fence.
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2.0 INTERIM STABILIZATION CLEARING AND GRUBBING

2.1 General

2.1.1 Scone of Work

Unless otherwise specified, labor, materials and required equipment shall be furnished,

and operations related to interim stabilization clearing and grubbing shall be conducted

in accordance with the Drawings and these Specifications. This work shall also include

the preservation from injury or defacement of all vegetation and objects intended to

remain.

2.1.2 Related to Work

1. Section 3.0 - Interim Stabilization Haul Roads/Access Roads

2. Section 4.0 - Interim Stabilization Excavation and Grading.

2.2 Products

Not applicable.

2.3 Execution

Clearing and grubbing shall be performed within the construction work areas to be

disturbed as shown on the Drawings. Clearing and grubbing on the United Nuclear

property shall also be performed to a maximum distance of 20 feet outside of the limits

to be disturbed by construction activities. The work performed shall provide a complete

removal of all vegetative materials on the surface and major root systems adjacent to the
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surface. All vegetative debris shall be placed in a designated stockpile or shall be burned,

subject to approval. Under no circumstances shall cleared material be placed in fill areas

or cover layers.
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3.0 INTERIM STABILIZATION HAUL ROADS/ACCESS ROADS

3.1 General

3.1.1 Scope of Work

Unless otherwise specified, labor, materials and required equipment shall be furnished,

and operations related to construction and maintenance of interim stabilization haul and

access roads shall be conducted in accordance with the Drawings and these

Specifications.

3.1.2 Related Work

1. Section 4.0 - Interim Stabilization Excavation and Grading

2. Section 5.0 - Interim Stabilization Surface Water Control Structures.

3.1.3 Definitions

For the purposes of the work required, the following definitions. shall identify the features

shown on the Drawings and earth materials used during construction.

Haul Road - The haul road shall be constructed to a 75- or 50-foot width, as identified on

the Drawings, during interim stabilization to provide access to construction areas by labor

and equipment. The haul road includes a 50-foot wide access ramp as shown on the

Drawings.

Access Roads - Access roads are roads which currently exist to provide access to the

site, or which are constructed as required during the work.
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Soil - Soil consists of all earth materials capable of being excavated with conventional

earthwork excavation equipment without the use of rippers, hammers, or blasting, as may

be required for rock. Soils shall be uncontaminated and free from ore, tailings materials,

and rocks larger than 6 inches in diameter, debris, roots, branches, stumps, or other

organic matter. In the case of materials for interim stabilization and final reclamation

covers, soils shall be primarily fine-grained or shall be mixed with other soils to achieve

a homogeneous, predominantly fine-grained mixture.

Soil to be used in the radon attenuation soil cover shall have a particle size distribution

that is within the limits shown on Figure B-1 and classify as a silty clay (CL), clayey sand

(SC), silt (ML), or silty sand (SM). The above soil types will be blended during excavation

and construction to provide a homogeneous mixture. This soil mixture shall fit within the

specified gradation envelope to be consistent with the soil-cover design.

Tailings - Tailings consist of milled ore materials, a by-product of the: extraction of

uranium. The tailings have been hydraulically placed in an acidic solution in the tailings

disposal area identified in the Drawings. The tailings, for the purposes of this work, are

subdivided into the three categories described below:

Coarse Tailings - Coarse tailings consist of all tailings materials of which the predominant

(greater than 50 percent) fraction is sand size, retained on the No. 200 sieve using the

procedures outlined by ASTM D 422.

Wind-blown Tailings - Wind-blown tailings consist of soils and materials which have been

covered with tailings and transported by the wind. These tailings have been identified for

removal as shown on the Drawings.
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Slimes - Slimes are fine-grained, typically wet-to-saturated tailings, which consist of all

tailings materials of which the predominant (greater than 50 percent) fraction passes the

No. 200 sieve using the procedures outlined by ASTM D 422.

3.2 Products

Submittals for the following products shall be provided.

3.2.1 Geotextile Fabric

Geotextile fabric shall be a non-woven synthetic material of 90 mil thickness or greater,

such as Fibretex 300, manufactured by Crown Zellerbach Geotextile Fabrics (Washougal,

Washington), or equivalent.

3.3 Execution

3.3.1 Haul Road Construction

Haul road construction shall provide for a final alignment and configuration- to the lines

and grades shown on the Drawings. Construction of the haul road may involve

excavation of both tailings materials and soil embankment materials. Excavation shall be

coordinated so that tailings and tailings-contaminated soils are maintained separately from

uncontaminated soils. Excavated tailings and tailings-contaminated soils shall be placed

within the tailings cells and graded with tailings.

The haul road surface shall consist of at least 2 feet of uncontaminated soil placed prior

to extensive traffic to preclude spreading of tailings. %Existing base soils and tailings along

haul road alignments shall be scarified to a minimum depth of 4 inches and recompacted

to 95 percent of the maximum dry density as determined by ASTM D 698. Geotextile
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fabric shall be placed over the compacted tailings surface prior to placement of fill. Side

edges and end sections of adjacent geotextile panels shall be lapped a minimum of 12

inches. Fill materials shall be placed in 8-inch maximum lift thicknesses measured loose,

and mechanically compacted to a minimum of 95 percent of the maximum dry density

obtainable by the Standard Proctor compaction method (ASTM D 698).

Throughout construction operations, haul roads shall be maintained in a satisfactory

condition. Haul roads shall be graded and filled as necessary to allow year-round access.

3.3.2 Access Road Construction

Access roads shall be constructed to provide vehicular access via 20-foot minimum width

roads in the locations necessary for conduct of the work, in addition to access provided

by the haul roads. The surface of the access roads shall be cleared of obstructions,

evenly graded, and maintained. Access roads shall be graded and filled as necessary

to allow year-round access. Compaction shall be required only as necessary to meet the

performance standard above.
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4.0 INTERIM STABILIZATION

4.1 General

4.1.1 Scope of Work

Unless otherwise specified, labor, materials and required equipment shall be furnished,

and operations related to interim stabilization excavation and grading shall be conducted

in accordance with the Drawings and these Specifications.

Work shall include, but not be limited to, the following:

1. Excavation and grading for haul/access roads,

2. Excavation and grading of tailings materials,

3. Excavation and grading of soil embankments,

4. Excavation and grading of wind-blown tailings,

5. Placement and grading of interim stabilization soil cover materials.

Areas subject to earthwork operations identified herein shall be designated by staking.

Surveying necessary to conduct earthwork to the lines and grades specified shall be

provided.

4.1.2 Related Work

1. Section 2.0 - Interim Stabilization Clearing and Grubbing
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2. Section 3.0 - Interim Stabilization Haul Roads/Access Roads

3. Section 5.0 - Interim Stabilization Surface Water Control Structures.

4.1.3 Definitions

For the purposes of the work required, the following definitions shall identify the earth

materials used during construction.

Soil - Soil consists of all earth materials capable of being excavated with conventional

earthwork excavation equipment without the use of rippers, hammers, or blasting, as may

be required for rock. Soils shall be uncontaminated and free from ore and tailings

materials, rocks larger than 6 inches in diameter, debris, roots, branches, stumps, or

other organic matter. In the case of materials for interim stabilization cover, soils shall be

primarily fine-grained or shall be. mixed with other soils to achieve a homogeneous,

predominantly fine-grained mixture.

Soil to be used in the radon attenuation soil cover shall have a particle size distribution

that is within the limits shown on Figure B-1 and classify as a silty clay (CL), clayey sand

(SC), silt (ML), or silty sand (SM). The above soil types will be blended during excavation

and construction to provide a homogeneous mixture. This soil mixture shall fit within the

specified gradation envelope to be consistent with the soil-cover design.

Rock - Rock shall consist of all earth materials harder than soil which must be excavated

by ripping with a D-9 Caterpillar bulldozer or equivalent equipped with a single shank

ripper, hammering, or blasting.

Tailings - Tailings consist of milled ore materials, a by-product of the extraction of

uranium. The tailings have been hydraulically placed in an acidic solution in the tailings
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disposal area identified in the Drawings. The tailings, for the purposes of this work, are

subdivided into the three categories described below:

Coarse Tailings - Coarse tailings consist of all tailings materials of which the predominant

(greater than 50 percent) fraction is sand size, retained on the No. 200 sieve using the

procedures outlined by ASTM D 422.

Slimes - Slimes are fine-grained typically wet-to-saturated tailings which consist of all

tailings materials of which the predominant (greater than 50 percent) fraction passes the

No. 200 sieve using the procedures outlined by ASTM D 422.

Wind-blown Tailings - Wind-blown tailings are soils and rock materials which have been

mixed or covered with tailingS transported by the wind and which have been identified for

removal as shown on the Drawings.

Ore - Ore is material which has been mined for uranium extraction. The ore shall be

distinguished from tailings through evaluations.

Tailings Cells - The tailings disposal area is divided into three cells designated as the

North, Central, and South Cells.

Soil Embankment - The soil embankment which is located along the west side of the

tailings cells between the cells and Pipeline Arroyo.

Pipeline Arroyo - Pipeline Arroyo refers to the epheremal stream channel located along

the east side of State Highway 566 between the highway and the tailings disposal area

as shown on the Drawings.
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4.2 Products

Not applicable.

4.3 Execution

4.3.1 General

Excavation and grading operation shall begin in undisturbed areas by clearing and

grubbing of the work area in accordance with Section 2.0 - Interim Stabilization Clearing

and Grubbing, of these Specifications. Throughout excavation and grading operations,

debris in graded material and fill material shall be removed and disposed of prior to

placement of the material. Debris shall be disposed of only in designated locations.

All work shall be performed in a manner that minimizes surface water runoff into tailings

disposal areas and construction or fill areas. Surface runoff from exposed tailings grading

areas shall be routed to areas in the tailings and shall not be allowed to flow outside the

tailings disposal area.

All slopes and excavations shall be configured by either cutting existing materials to form

the design lines and grades, or by placing compacted fill to beyond the lines and grades

and trimming to the design configuration. The acceptable tolerance limit for earthwork.

and rock excavation is to within +0.33 foot of the lines and grades shown in the

Drawings.

Adequate water shall be utilized for dust suppression on haul/access roads and in all

grading and compaction work areas. A water supply shall be at the mill site or other

suitable location.
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4.3.2 Tailings Regrading

Tailings materials within the designated tailings cells shall be graded during interim

stabilization to conform to the lines and grades shown on the Drawings. Grading of

tailings shall provide an entire regraded surface of coarse tailings. A minimum 7-foot

thickness of coarse tailings or other suitable uncontaminated material shall be placed over

all slime areas by progressive pushing of the material in approximate 18- to 24-inch thick

lifts across the slimes from peripheral areas. In areas where greater than seven feet of

material is placed over slime materials, at least the upper seven feet of material shall

contain either coarse tailings or other uncontaminated fill material. Compaction of the final

coarse tailings surface shall be performed prior to placement of the overlying interim soil

cover to a minimum of 90 percent of the maximum dry density as determined by the

Standard Proctor method of compaction (ASTM D 698).

Tailings materials outside the limits of the tailings cells as identified on the Drawings shall

be excavated from their present location and placed within the confines of the cells. The

locations outside of the cell areas from which materials are to be excavated during interim

stabilization include, but are not limited to, the wind-blown areas and other areas as noted

on the Drawings. Tailings materials uncovered as part of other excavation activities,

including, but not limited to, embankment grading, south cell drainage channel excavation,

and haul road construction; shall also be excavated and placed within the tailings cells.

Tailings being graded or placed in fill sections shall be placed in 18-inch maximum

thickness lifts by track-mounted earthmoving equipment. The final tailings surface shall

be compacted to a minimum of 90 percent of the maximum dry density as determined by

ASTM D 698.
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4.3.3 Soil Excavation and Gradinq

Soil excavation and grading shall include, but not be limited to, soil embankment

excavation and grading, south cell drainage, channel excavation, stripping of soils

containing wind-blown tailings, excavation and grading of surface water control structures,

and soil cover placement.

4.3.3.1 Soil Embankment Grading

Soil embankment grading shall consist of operations necessary for cut and fill operations

on the west and south soil tailings retention embankment of the disposal area.

Excavation and grading shall be performed to the lines and grades shown on the

Drawings. Excess soil from these grading operations shall be used as interim stabilization

soil cover.

In general, the slopes of the soil embankment shall be regraded to a maximum slope of

5H:1V. Fill shall be placed as required to attain the lines and grades in a 12-inch

maximum horizontal lift thickness measured loose. Each lift shall be compacted to a

minimum of 90 percent of the maximum dry density as determined by ASTM D 698.

Depressions on slopes shall be filled beyond the lines and grades shown in the Drawings

and subsequently trimmed to the desired configuration. Acceptable tolerance for the lines

and grades shown on the Drawings is to within ±_0.33 foot.

Following to grading operations, the soil embankment shall be revegetated in accordance

with the requirements of Section 6.0 - Interim Stabilization Revegetation.
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4.3.3.2 Wind-Blown Tailings Removal

Soils containing wind-blown tailings shall be removed to a depth of 6 inches from the

surface in the areas shown on the Drawings or in designated areas. Excavated soils shall

be placed to a uniform thickness over the entire regraded coarse tailings surface i n up

to a 12-inch thick maximum lift thickness, measured loose, and compacted by tracking

with construction equipment. The stripped areas shall be regraded to meet the

approximate contours of adjacent areas and shall be revegetated in accordance with

Section 6.0 - Interim Stabilization Revegetation.

4.3.3.3 Soil Cover Materials Placement

Soil cover shall be placed over tailings during the interim stabilization phase to attain a 12-

inch uniform thickness over the regraded tailings. Interim stabilization soil cover shall be

placed over all exposed tailings materials. The soil for the interim cover shall be placed

in lifts of up to 12-inch maximum thickness measured loose. The total compacted

thickness of the interim soil cover shall be a minimum of 12 inches.

Soils used for interim soil cover shall be fine-grained clays, silts, and sands, well-rnixed,

having the Unified Soil Classification System (USCS) symbols CL, ML, or SC. The soil

shall be placed at a moisture content of optimum to +2 percent of optimum as

determined by the Standard Proctor method of compaction (ASTM D 698). The lifts shall

be compacted by tracking with construction equipment. Each lift shall be compacted to

at least 95 percent of the maximum dry density attainable as measured using the

Standard Proctor method of compaction (ASTM D 698). Subsequent to placement, the

entire soil cover shall be scarified and revegetated in accordance with Section 6.0 -

Interim Stabilization Revegetation.
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4.3.4 Rock Excavation

Rock excavation shall be performed by ripping and finishing to the lines and grades

shown for removal of any rock materials encountered while grading between the North

and Central Cells. Excavated rock material shall be used as fill in the large depression

along the channel alignment prior to the confluence with the arroyo as shown on the

Drawings. Rock materials placed in fill sections shall be placed in 18-inch thick maximum

lifts, measured loose, and shall be compacted by tracking with construction equipment.

4.4 Interim Stabilization Soil Cover Quality Control Program

The quality control program originally outlined in the specifications for the proposed plan

in 1987 represented the design engineer's minimum acceptable program to confirm that

the construction meets the design intent. United Nuclear has been conducting interim

reclamation of the tailings impoundment and performing quality control monitoring at the

direction of the National Regulatory Commission (NRC) since 1989.

A minimum of one foot of soil cover has been placed over regraded tailings in the North

and Central Cells. In placing that cover, United Nuclear has conducted a quality control

program that exceeds the minimum acceptable program stipulated by the original design

specifications and more closely complies with the guidance provided by NRC's Staff

Technical Position (STP) on Testing and Inspection Plans. The NRC has inspected this

work on two occasions and has found the field quality control program to be in

compliance with the NRC requirements.

However, NRC indicated that greater quality control monitoring in the field would be

necessary for the thinner soil cover. Therefore, United Nuclear has agreed to expand the

quality assurance/quality control (QA/QC) program for future reclamation activities. Table

B.1 summarizes the required testing frequencies in the Field Testing and Inspection Plan
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(FTIP) for the soil cover. At a minimum, QA/QC testing shall be conducted at the

frequencies provided in Table B.1 during interim stabilization activities beginning in 1991.

The testing shall include the following:

1. Standard Proctor Compaction Testing (ASTM D 698)

2. One-Point Proctor testing

3. Field moisture/density verification test using Sand Cone methods, and

4. Gradation and Soil Classification testing.

The testing frequencies are described in more detail in Section 10.0 - Final Reclamation

Excavation and Grading of these Specifications. The acceptable soil types for use in the

soil cover construction shall classify as silty clay (CL), clayey sand (SC), silt (ML), or silty

sand (SM) in accordance with the Unified Soil Classification System (USCS). The

gradation limits of the mixed soil to be placed in the soil cover are presented on Figure

B-1 as approved by the NRC.

Nuclear Density Gauge Correlation

As stipulated in NRC's Testing STP, moisture/density compaction verification testing

performed by nuclear density gauge methods was correlated to one in-situ field density

Sand Cone test (ASTM D 1556) and one oven-dry moisture test for every ten nuclear

density gauge tests performed. During initial interim stabilization activities, 20 Sand Cone

tests were performed on the interim soil cover in the North and Central Cells. Sand Cone

tests were used exclusively to verify moisture/density compaction of the North Cell interim

cover when a good correlation between the nuclear gauge and Sand Canonie

Environmental Services Corp. (Canonie) one tests could not be obtained. Future
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moisture/density verification testing shall meet the frequency requirement of NRC's

Testing STP.

Based on performance-to-date for interim construction activities, it has been determined

that test results obtained by the nuclear densimeter are erratic. The as-built report for the

North Cell Interim Reclamation Activities documented the erratic nature of the nuclear

densimeter testing. Therefore, only the Sand Cone method of in-place density

determinations was used in the 1990 construction activities and shall be used in all future

construction.

Soil Cover Materials

It is not expected that other sources of borrow material will be required other than those

identified in this plan. However, if other borrow sources are required, then gradation and

classification tests shall be performed to ensure that these materials meet project

specifications. Representative samples shall be obtained by means of borehole drilling

and sampling or test pit excavation and sampling and analyses for gradation and

classification. The on-site quality assurance engineer shall review and accept or reject

the test results prior to placement of imported fill as soil cover material. Additionally, the

gradation results for the soil sample shall be compared to the graphical representation

of the range of allowable soil types for use in the soil cover to assure consistency with

the soil types modeled in the design of the soil cover (Figure B-1).
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5.0 INTERIM STABILIZATION SURFACE WATER CONTROL STRUCTURES

5.1 General

5.1.1 Scope of Work

Unless otherwise specified, labor, materials and required equipment shall be furnished,

and operations related to construction of interim stabilizati6n surface water control

structures shall be conducted in accordance with the Drawings and these Specifications.

5.1.2 Related Work

1. Section 3.0 - Interim Stabilization Haul Roads/Access Roads

2. Section 4.0 - Interim Stabilization Excavation and Grading.

5.2 Products

Submittals for all of the following products shall be provided for approval prior to use.

5.2.1 Corrugated Steel Pipe

All corrugated steel pipe shall be 24-inch diameter corrugated (2 2/3-inch x 1/2-inch)

galvanized steel pipe with a minimum wall thickness of 0.109 inches. A 10 1/2-inch wide

dimpled band connector shall be used to join the pipe. Culverts shall have material

specifications in accordance with ASTM A 760.
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5.2.2 Riprap

Riprap shall be angular, dense, sound limestone, abrasion and weather-resistant, and free

from cracks, seams or other defects that would tend to increase their destruction by water

and frost action. Only approved riprap shall be used. Riprap shall be well-graded

limestone size-specific to each particular application shown on the Drawings unless

otherwise approved. Riprap material shall have a rock quality designationof at least 50.

5.3 Execution

5.3.1 Culverts

Culverts shall be placed during interim stabilization in locations required to conduct the

work. Large diameter culverts, as approved, shall be required for installation of any

crossing of Pipeline Arroyo. Culverts placed during interim stabilization may remain until

final reclamation. However, before the completion of final reclamation operations, all

culverts shall be removed, and the areas shall be recontoured to provide natural surface

drainage.

Culverts which are used to carry construction traffic shall be placed in an excavation on

a base compacted to a minimum of 95 percent of the maximum dry density as

determined by the Standard Proctor method of compaction (ASTM D 698). Compaction

of fill to the final grade around and over the pipe shall also be to a density at least 95

percent of the soil's maximum dry density (ASTM D 698). Backfill over the culvert shall

provide a minimum thickness of 24 inches from the top of the culvert to grade.
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6.0 INTERIM STABILIZATION REVEGETATION

6.1 General

6.1.1 Scope gf Work

Unless otherwise specified, labor, materials and required equipment shall be furnished,

and operations related to interim stabilization revegetation shall be conducted in

accordance with the Drawings and these Specifications. Revegetation efforts shall be

directed at areas disturbed by construction where required.

6.1.2 Related Work

1. Section 4.0 - Interim Stabilization Excavation and Grading,

2. Section 5.0 - Interim Stabilization Surface Water Control Structures.

6.2 Products

Submittals for each of the following products shall be provided.

6.2.1 Seed Mixture

All seed shall be fresh, clean; new crop seed. Areas that will not be covered with the

soil/rock matrix layer in the final reclamation cover (e.g., areas where wind-blown tailings

have been removed) shall be vegetated with a native seed mixture of the following

composition by weight of pure live seed (PLS) per acre (AC):
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Scientific Name

Agropyron smithii

Bouteloua gracilis

Orvzopsis hymenoides

Sporobolus airoides

Bouteloua curtipendula

Hilaria jamisii

Notes:

1. NB - Native bunchgrass.
2. NS - Native sodgrass.

Common Name

Western Wheat-
grass

Blue Grama

Indian Ricegrass

Alkali Sacaton

Sideoats Grama

Galleta

Growth
Habit

NS

NB

NB

NB

NB

NS

Pounds
PLS/AC

5.0

2.0

4.0

0.5

2.0

3.0

In interim stabilization, areas that will be covered with the soil/rock matrix layer in the final

reclamation cover (e.g., regraded tailings disposal area and embankment slopes) shall

be vegetated as required with either the native seed mixture identified above or a

temporary grass seed mixture of the following composition by weight of PLS/AC:

Scientific Name

Agropyron tricophorum

Agropyron intermadium

Agropyron elongatum

Agropyron desertorum

Elymus juncas

Common Name

Pubescent Wheat-
grass

Intermediate
Wheatgrass

Tall Wheatgrass

Crested Wheatgrass

Russian Wildrye

Growth
Habit

is

IS

IB

IB

IB

Pounds
PLS/AC

8.0

4.0

8.0

2.0

2.0

Notes:

1. IS - Introduced sod former.
21 IB - Introduced bunchgrass. Cano eEnvironmental
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The specified application rates are for drill seeding. All seed shall be furnished in original

containers showing analysis of seed mixture, percentage of pure live seed, year of

production, net weight, date, and location of packaging. Seed which has become moldy,

or otherwise damaged in transit or storage shall not be accepted.

6.2.2 Fertilizer

Fertilizer shall be applied at the rate of 30 pounds of nitrogen and 40 pounds of

phosphate per acre. All fertilizer shall be delivered in waterproof bags or other standard

containers with the name of material, name of manufacturer, net weight, and analysis on

each bag or container.

6.2.3 Mulch

Mulch shall be small-grain hay or straw in a dry condition. Mulch shall be free of weeds

and foreign matter detrimental to plant life.

6.3 Execution

6.3.1 General

Revegetation shall be conducted as specified on the embankments, channels, covers,

and any other areas disturbed by the interim stabilization activities, as required.

6.3.2 Soil Preparation

The soil to be revegetated shall be prepared by first cultivating to a minimum depth of 6

inches. Fertilizer shall be added to the soil at an application rate to be determined after

soil analyses are conducted and shall be worked into the upper 6 inches of soil by disking
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along the contours to the extent practical. This application shall not precede seeding by

more than one day.

6.3.3 Seeding

Seeding shall be conducted by drill seeding the specified seed mixture at the specified

application rate along the contours or opposite the direction of the prevailing wind. Hydro

seeding may be allowed on steep slopes or broadcast seeding on gentle slopes, upon

approval, using twice the application rate specified for drill seeding. Seeding shall not be

performed immediately following a heavy rain, during windy periods, or when the ground

is too dry. Drill seeding shall use a roller attachment, or its equivalent, attached behind

the drill to inhibit movement of seeds previously sown. Prior to mulching, water free from

oils, acids, alkalis, and salt, which may inhibit grass growth, shall be applied with a fine

spray after an area has been seeded. No seeding shall be performed in areas in excess

of that which can be mulched the same day. If broadcast seeding is conducted, seed

application rates shall be twice the rate specified previously.

6.3.4 Mulching

Mulch shall be applied to seeded areas at the application rate of 2 tons per acre and

crimped into the surface utilizing dozer tracks or other approved means.

6.3.5 Restoration

Planted areas damaged during execution of this work shall be restored. The areas which

fail to show a "catch" or uniform stand, for any reasons whatsoever, shall be reseeded

during the next growing season with the specified seed moisture and methodology.
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7.0 MILL DECOMMISSIONING

7.1. General

7.1.1 Scope of Work

Unless otherwise specified, labor, materials and required equipment shall be furnished,

and operations in connection with decommissioning the mill facilities shall be performed

in accordance with the Drawings and these Specifications.

The work consists of dismantling and removal or demolition and cleanup of designated

mill structures and mill areas including, but not limited to, those indicated on the

Drawings. The work shall include, but not be limited to, the removal of asphalt paving,

fencing, concrete slabs and foundations, tanks and associated piping, discontinued

utilities, miscellaneous wood, metal, and masonry structures, and the transport and

disposal of said demolished materials within Borrow Pit No. 2. Cleanup of miscellaneous

debris exposed at the surface and randomly distributed across the site has not been

specifically identified due to the impracticality of such extensive identification. However,

it is the intent of these Specifications to require removal and disposal of all surface debris

which shall be included in the scope of work. Demolition and hauling procedures shall

be conducted in accordance with the Mill Decommissioning Plan submitted to the NRC

in December 1988, with supplementary information submitted in April 1990, and approved

by the NRC in January 1991.

Work shall also include final site grading to the contours shown on the Drawings.
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7.1.2 Related Work

Section 10.0 - Final Reclamation Excavation and Grading.

7.2 Products

Not applicable.

7.3 Execution

7.3.1 Site Preparation/Precautions

Demolition procedures shall be conducted to minimize dust generation and shall provide,

erect, and maintain temporary barriers and security devices as necessary to ensure

safety. Operations shall be conducted with minimum interference to public or private

thoroughfares and shall maintain egress and access at all times.

Care shall be exercised to protect existing utilities and landscaping materials which are

not to be demolished or relocated. Utility lines in use shall be relocated from within

demolition areas as required, the location marked, and as-built drawings of the relocated

utilities provided.

Required permits for the demolition work shall be secured.

7.3.2 Demolition

The following sequence of events shall be conducted for demolition and regrading:
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1. Dismantling of all remaining wood stave tanks,

2. Removal of equipment attached to the precipitation and countercurrent

decantation (CCD) building frames,

3. Removal of standing equipment within the floor space of the CCD and

precipitation buildings which would impede disassembly of the structures,

4. Dismantling of the CCD and precipitation building structures,

5. Removal of any remaining equipment within the concrete foundations of

these buildings,

6. Removal of the covers, walkways and platforms associated with the solvent

extraction tanks,

7. Dismantling of the semiautogenous grinding (SAG) mill conveyor housing

and the grizzly,

8. Removal and cutting of any remaining steel storage tanks, if any,

9. Decontamination or demolition of the solvent extraction tank concrete,

10. Decontamination or demolition of other above-grade or on-grade concrete,

11. Decontamination of below-grade concrete, if feasible, followed by backfilling

of the void space with clean soil,
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12. Removal of the tailings discharge lines and the support structures over

Pipeline Arroyo,

13. Ripping and removal of the asphalt paving and the solvent extraction dump

pond,

14. Radiological surveying of the exposed soil and buried piping,

15. Removal of contaminated soil and sealing of buried pipe openings,

16. Removal of radium contaminated soils in and near the Catch Basins,

17. Removal of the mill yard fencing,

18. Stripping the surface of the ore storage area,

19. Final grading for drainage,

20. Revegetation of the disturbed area.

The cutting, crushing, or other size reduction of scrap equipment will proceed

simultaneously with the above activities as required to minimize void space. during burial.

Once debris is reduced in size or its shape modified, organized placement shall be

followed when disposing into Borrow Pit No. 2. The material shall be placed in lifts not

exceeding 5 feet and compacted using soil to work into any existing void spaces. Each

lift shall be covered with a uniform lift of one-foot minimum thickness of soil, measured

loose that has been compacted to a minimum of 90 percent of the maximum dry density

as determined by the standard Proctor method of compaction (ASTM D698).
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Relics, antiques, and similar objects shall be identified for removal and/or resale.

Structures that can be easily and economically decontaminated by processes such as

acid rinsing, sand blasting, or scrapping shall be treated in that manner. Foundations,

foundation walls and footings not decontaminated shall be removed and disposed of in

Borrow Pit No. 2. Asphalt paving and any soil contaminated by tailings materials, as

designed, shall be removed.

Buried process lines, tanks and sumps shall be excavated and disposed of in Borrow Pit

No. 2. Specific exemptions may be requested, if supported by information including

contamination levels, the reason for the exemption request and the location of the item.

Generic exemptions shall not be allowed.

An adequate water supply system for dust suppression on haul roads and demolition

work areas shall be provided.

Depressions resulting from demolition operations shall be filled with approved soil

materials from on-site unless located in an area where further excavation is required to

yield a uniformly graded site similar to the reclamation contours shown on the Drawings.

The fill materials shall be clean natural soils free of debris and rubble and shall be

compacted to at least the density of the surrounding undisturbed soil.

Decommissioning activities with regard to soils in the mill area shall be limited to removal

of the asphalt surface in all areas, except around the administration building, warehouse,

lube storage area, tire storage shed, and guard/change house buildings, and scraping

of approximately six inches of soils to remove possible surface contamination. Ore

materials remaining in the ore storage area shall be removed and disposed of in the

tailings disposal area. Approximately six inches of surface material shall then be scraped

CazncnieEnvironmental



B-37

from the ore storage area to remove possible surface contamination. Refer to Drawings

for areas which shall be stripped except.within the unrestricted use areas.

Finally, a verification gamma survey shall be conducted to identify possible "hot spots"

remaining. Identified hot spots shall be dealt with on a case-by-case basis.

Before removing all materials from the mill area for disposal, all remaining excavations

shall be backfilled and the entire mill site shall be graded to the lines and grades shown

on the Drawings. This grading shall provide for a minimum 1-foot thick soil cover over

the ore pad area. Soil used for cover shall be obtained either on, or directly adjacent to,

the demolished mill area. Excess soil shall be placed over deep backfilled foundation

areas as directed to accommodate consolidation which may occur in soils unable to be

thoroughly compacted. The mill area disturbed by decommissioning activities shall be

revegetated in accordance with Section 12.0 - Final Reclamation Revegetation.

7.3.3 Salvaging Materials

Materials shall not be salvaged after initiating Mill Decommissioning. Salvaged materials

from the structures may be stored on-site temporarily, provided that they do not hinder

completion of the work and provided that they are not stored beyond the date specified

for completion.
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8.0 FINAL RECLAMATION CLEARING AND GRUBBING

8.1 General

8.1.1 Scope of Work

Unless otherwise specified, labor, materials and required equipment shall be furnished,

and operations related to final reclamation clearing and grubbing shall be conducted in

accordance with the Drawings and these Specifications. This work shall also include the

preservation of all vegetation and objects intended to remain from injury or defacement.

8.1.2 Related Work

1. Section 9.0 - Final Reclamation Haul Roads/Access Roads

2. Section 10.0 - Final Reclamation Excavation and Grading.

8.2 Products

Not applicable.

8.3 Execution

Clearing and grubbing shall be performed within the construction work areas to be

disturbed as shown on the Drawings. Clearing and grubbing on the United Nuclear

property shall also be conducted no more than 20 feet outside of the limits to be

disturbed by construction activities. The work performed shall provide for complete

removal of all vegetative materials on the surface and major root systems adjacent to the

surface in areas to be disturbed, including the interim soil cover. Clearing operations shall
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be conducted in a manner so that the interim soil cover placed previously is not

penetrated by more than 4 inches. All vegetative debris shall be placed in a designated

stockpile or shall be burned, with written approval. Under no circumstances shall cleared

material be placed in fill areas or cover layers.
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9.0 FINAL RECLAMATION HAUL ROADS/ACCESS ROADS

9.1 General

9.1.1 Scope of Work

Unless otherwise specified, labor, materials and required equipment shall be furnished,

and operations related to grading and maintenance of final reclamation haul and access

roads shall be conducted in accordance with the Drawings and these Specifications.

9.1.2 Related Work

1. Section 10.0 - Final Reclamation Excavation and Grading

2. Section 11.0 - Final Reclamation Surface Water Control Structures.

9.1.3 Definitions

For the purposes of the work required, the following definitions shall identify the features

shown on the Drawings and earth materials used during construction.

Haul Roads - Haul roads are roads constructed previously during interim stabilization

along the top of the tailings embankment and traversing the embankment.

Access Roads - Access roads are roads which currently exist to provide access to the

site, or which are constructed as required during the work.

Soil - Soil consists of all earth materials capable of being excavated with conventional

earthwork excavation equipment without the use of rippers, hammers, or blasting as may
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be required for rock. Soils shall be uncontaminated and free from ore, tailings materials,

and rock larger than 6 inches in diameter, debris, roots, branches, stumps, or other

organic matter. In the case of materials for the final reclamation cover, soils shall be

primarily fine-grained or shall be mixed with other soils to achieve a homogeneous,

predominately fine-grained mixture.

Soil to be used in the radon attenuation soil cover shall have a particle size distribution

that is within the limits shown on Figure B-1 and classify as a silty clay (CL), clayey sand

(SC), silt (ML), or silty sand (SM). The above soil types will be blended during excavation

and construction to provide a homogeneous mixture. This soil mixture shall fit within

specified gradation envelope to be consistent with the soil-cover design.

9.2 Products

Not applicable.

9.3 Execution

9.3.1 Existing Haul Road Grading

During final reclamation, in areas where the existing haul road alignment passes directly

over tailings materials, sufficient soils shall be placed to provide the minimum cover

thickness as specified in Section 10.0 - Final Reclamation Excavation and Grading.

Additionally, existing haul roads which traverse the embankment shall be removed prior

to completion of final reclamation. The final configuration shall meet the lines and grades

shown on the Drawings.

Throughout construction operations, haul roads shall be maintained in a satisfactory

condition and shall be graded and filled as necessary to allow year-round access.
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Prior to completion of final reclamation, the haul roads shall be graded and covered with

soil/rock matrix in accordance with Section 12.0 - Final Reclamation Revegetation.

9.3.2 Access Road Grading

Access roads shall be maintained to provide vehicular access via 20-foot minimum width

roads in the locations shown on the Drawings, in addition to access provided by the haul

roads. The surface of the access roads shall be cleared of obstructions, evenly graded,

and maintained in a condition meeting approval. Access roads shall be graded and filled

as necessary to allow year-round access.

The access roads shall be graded over and revegetated in accordance with Section 12.0 -

Final Reclamation Revegetation, prior to completion of final reclamation.
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10.0 FINAL RECLAMATION EXCAVATION AND GRADING

10.1 General

10.1.1 Scope of Work

Unless otherwise specified, labor, materials and required equipment shall be provided,

and operations related to final reclamation excavation and grading shall be conducted in

accordance with the Drawings and these Specifications.

Work shall include, but not be limited to, the following:

1. Grading for haCil/access roads;

2. Excavation and grading for modification of the Pipeline Arroyo;

3. Excavation and grading of other surface water control channels and ditches;

and

4. Placement and grading of final reclamation soil cover materials.

Areas subjected to earthwork operations identified herein shall be staked. All surveying

necessary to conduct earthwork to the lines and grades specified shall be provided.

10.1.2 Related Work

1. Section 7.0 - Mill Decommissioning
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2. Section 8.0 - Final Reclamation Clearing and Grubbing

3. Section 9.0 - Final Reclamation Haul Roads/Access Roads

4. Section 11.0 - Final Reclamation Surface Water Control Structures.

10.1.3 Definitions

For the purposes of the work required, the following definitions shall identify the earth

materials used during construction.

Soil - Soil consists of all earth materials capable of being excavated with conventional

earthwork excavation equipment without the use of rippers, hammers, or blasting as may

be required by rock. Soils shall be uncontaminated and free from ore and tailings

materials, rocks larger than 6 inches in diameter, debris, roots, branches, stumps, or

other organic matter. In the case of materials for final reclamation cover, soils shall be

primarily fine-grained or shall be mixed with other soils to achieve a homogeneous,

predominantly fine grained mixture.

Soil to be used in the radon attenuation soil cover shall have a particle size distribution

that is within the limits shown on Figure B-1 and classify as a silty clay (CL), clayey sand

(SC), silt (ML), or silty sand (SM). The above soil types will be blended during excavation

and construction to provide a homogeneous mixture. This soil mixture shall fit within the

specified gradation envelope to be consistent With the soil-cover design.

Rock - Rock shall consist of all earth materials harder than soils which must be excavated

by ripping with a D-9 Caterpillar bulldozer or equivalent equipped with a single shank

ripper, by hammering, or by blasting.
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Tailings - Tailings consist of milled ore materials, a by-product of the extraction of

uranium. The tailings have been hydraulically placed in an acidic solution in the tailings

disposal area identified in the Drawings. The tailings, for the purposes of this work, are

subdivided into the two categories described below.

Coarse Tailings - Coarse tailings consist of all tailings materials of which the predominant

(greater than 50 percent) fraction is sand size, retained on the No. 200 sieve using the

procedures outlined by ASTM D 422.

Slimes - Slimes are fine-grained typically wet-to-saturated tailings which consist of all

tailings materials of which the predominant (greater than 50 percent) fraction passes the

No. 200 sieve using the procedures outlined by ASTM D 422.

Ore - Ore is material which has been mined for uranium extraction. The ore shall be

distinguished from tailings through evaluation.

Tailinls Cells - The tailings disposal area is divided into three cells designated as the

North, Central, and South Cells.

Soil Embankment - The soil embankment located along the west side of the tailings cells

between the cells and Pipeline Arroyo.

Pipeline Arroyo - Pipeline Arroyo refers to the ephemeral stream channel located along

the east side of State Highway 566 between the highway and the tailings disposal area

as shown on the Drawings.

Buried Jetty - Buried jetty refers to a stone-filled trench constructed adjacent to the

Pipeline Arroyo to maintain the long-term geomorphic stability of the Pipeline Arroyo.
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10.2 Products

Soil for Soil/Rock Matrix - The soil material to be used for the soil/rock matrix shall be a

clayey sand to sandy clay from the Pipeline Arroyo alluvium or other borrow areas for the

tailings cover material. No more than 25 percent of the soil shall be greater than 1/2 inch

in diameter. The soil will be capable of being compacted into. the rock mulch portion of

the matrix.

Rock for Soil/Rock Matrix - The rock mulch used in the soil/rock matrix shall be free from

cracks, seams, and other defects that would tend to increase its destruction by water and

frost action. Only approved rock mulch shall be used. Rock mulch shall be well-graded

limestone with sizes specified in Table B.2 in these Specifications and on the Drawings

unless otherwise approved. Rock mulch shall meet the durability requirements for riprap

identified in Section 11.0 - Final Surface Water Control Structures.

10.3 Execution

10.3.1 General

Excavation and grading operations shall begin in undisturbed areas by clearing and

grubbing of the work area in accordance with Section 8.0 - Final Reclamation Clearing

and Grubbing of these Specifications.

Throughout excavation and grading operations, debris within graded and fill material shall

be removed and disposed of prior to placement. Debris shall be disposed of only in

designated locations.

Work shall be performed in a manner thatrminimizes surface water runoff into construction

or fill areas.
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Slopes and excavations shall be configured by either cutting existing materials to form the

design lines and grades or by placing compacted fill to beyond the lines and grades and

trimming to the design configuration. The acceptable tolerance limit for earthwork and

rock excavation is to within + 0.3 foot of the lines and grades shown in the Drawings.

Fill shall be placed in maximum 12-inch thick lifts, measured loose, and compacted to

at least 95 percent of the maximum dry density obtainable by the Standard Proctor

method of compaction (ASTM D 698) at a moisture content of within _L 2 percent of

optimum unless otherwise noted.

Adequate water shall be utilized for dust suppression on haul/access roads and all

grading and compaction work areas. A water supply shall be available at the mill site as

shown in the Drawings.

10.3.2 Tailings/Ore Excavation and Grading

Tailings and ore materials outside the limits of the tailings cells as identified on the

Drawings shall be excavated from their present location and placed within the confines

of Borrow Pit No. 2. The locations outside of the cell areas from which materials are to

be excavated during final reclamation include, but are not limited to, miscellaneous areas

as determined in the field. Tailings materials uncovered as part of other excavation

activities shall also be excavated and placed within Borrow Pit No. 2.

Tailings and ore materials being graded or placed in fill sections in Borrow Pit No. 2 shall

be placed in 18-inch maximum thickness lifts, measured loose, and shall be compacted

to a minimum of 90 percent of the maximum dry density as determined by ASTM D 698

or tracked into place. Materials which are excessively wet shall be air dried or mixed with

dry fill prior to placement in Borrow Pit No. 2 so that no free liquids flow from the backfill

materials.
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10.3.3 Soil Excavation and Gradinq

Soil excavation and grading shall include, but not be limited to, soil embankment

excavation and grading, completion of the south cell drainage channel excavation,

Pipeline Arroyo channel reconfiguration, excavation and grading of surface water control

structures, and final soil cover placement.

Slopes and excavations shall be configured by either cutting existing materials to form the

design lines and grades or by placing compacted fill to beyond the lines and grades and

trimming to the design configuration. The acceptable tolerance limit is to within + 0.25

foot of the lines and grades shown in the Drawings.

10.3.3.1 Soil Embankment

Soil embankment grading shall consist of operations necessary for removing access

roads which traverse the west tailings retention embankment prior to completion of final

reclamation. Excavation and grading shall be performed to the lines and grades shown

on the Drawings. Excess soils from these grading operations shall be used as final

reclamation soil cover or in fill areas as necessary.

In general, the slopes of the soil embankment shall be regraded to a maximum slope of

5H:IV. Fill shall be placed in horizontal lifts as required with a maximum loose lift

thickness of 12 inches to attain the lines and grades shown. Each lift shall be compacted

to a minimum of 95 percent of the maximum dry density, as determined by ASTM D 698.

Depressions on slopes shall be filled beyond the lines and grades shown in the drawings

and then trimmed to the desired configuration. Acceptable tolerance for the lines and

grades shown is to within + 0.25 foot.
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Subsequent to grading operations, areas disturbed on the soil embankment shall be

repaired in accordance with the requirements of this section for placement of the soil/rock

matrix (Section 9.3.4).

10.3.3.2 South Cell Drainage Channel

The South Cell drainage channel shall be excavated during final reclamation from the

South Cell towards the Pipeline Arroyo as shown on the Drawings. Work shall be

performed in a manner which prevents surface runoff from exposed tailings grading areas

from flowing outside the tailings area. Rock shall be excavated in accordance with

Section 10.3.5. The excess excavation materials shall be used in fill sections south of the

tailings retention embankment which are required to fill the natural depression to match

the lines and grades shown on the Drawings. Portions of the drainage channel which are

not excavated into natural rock formations shall be protected by riprap placed in areas

as shown on the Drawings in accordance with Section 11.0 - Final Surface Water Control

Structures. The channel shall be constructed from the South Cell drainage channel to the

Pipeline Arroyo as shown on the Drawings. The exposed soil excavation areas shall be

revegetated in accordance with Section 12.0 - Final Reclamation Revegetation.

10.3.3.3 Pipeline Arroyo Channel Modification

The Pipeline Arroyo channel shall be modified during final reclamation to the lines and

grades shown on the Drawings to provide a consistent low flow channel. All operations

within the channel shall be performed to allow adequate stream flow and safety in the

event of a major storm event. Soils excavated shall be used in fill areas between the

arroyo and the tailings embankment.

Some areas within and adjacent to the arroyo disturbed by these activities shall be

revegetated in accordance with Section 12.0 - Final Reclamation Revegetation.
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10.3.3.4 Buried Jetty Construction

Soil shall be excavated as necessary to install the buried jetty adjacent to the arroyo as

shown on the Drawings. Riprap shall be installed in accordance with Section 11.0 - Final

Surface Water Control Structures. After riprap placement is complete, soil shall be placed

in horizontal lifts with a maximum loose lift thickness of 12 inches asrequired to attain the

lines and grades shown on the Drawings. Each lift shall be compacted to a minimum of

95 percent of the maximum dry density as determined by ASTM D 698. Excess soils shall

be used in fill sections including the final cover and backfilling of Borrow Pit No. 2.

Subsequent to grading operations, areas disturbed by the jetty installation shall be

revegetated in accordance with the requirements of Section 12.0 - Final Reclamation

Revegetation.

10.3.3.5 Runoff Control Ditch Construction

The Runoff Control Ditch construction shall be performed during final reclamation to the

lines and grades as shown on the Drawings. Soils excavated shall be used as soil cover

materials for final reclamation.

10.3.3.6 Protective Bench Construction

The Protective Bench construction shall be constructed with the Runoff Control Ditch

during final reclamation to the lines and grades shown on the Drawings.

10.3.3.7 North Diversion Ditch Extension

The North Diversion Ditch shall be extended to match the lines and grades shown on the

Drawings. Soils excavated shall be used to construct the dikes adjacent to the channel

as shown on the Drawings. Excess soil material shall be used as needed for either final
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soil cover material or Borrow Pit No. 2 backfill. Rock excavation within the ditch

excavation shall be performed in accordance with Section 10.3.5.

10.3.3.8 Soil Cover Material Placement

Soil cover shall be placed over the tailings area during the final reclamation phase using

soils from various sources including the modification of the Pipeline Arroyo, excavation

of other surface water channels, and from the existing soil stockpile to attain a radon

attenuation layer over regraded tailings with a total thickness of 1.5 feet. Final reclamation

soil cover shall be placed over the entire extent of the interim stabilization soil cover. The

compacted thickness of the complete radon attenuation soil cover shall be 1.5 feet. After

clearing and grubbing the existing interim stabilization soil cover (temporarily stockpiling

surficial soils for spreading over the final reclamation cover), the remaining interim

stabilization soil cover shall be compacted to a minimum of 95 percent of the maximum

dry density at a moisture content of within 2 percent above the optimum moisture content

as determined by the Standard Proctor compaction method (ASTM D 698). Subsequent

soil layers shall be placed and compacted as specified above.

Soils used for final reclamation cover shall be fine-grained clays, silts, and sands, and

result in a well-mixed soil having the USCS symbols CL, ML, SC, or SM. A grain-size

envelope of acceptable material types for the soil cover was developed. This envelope

is presented on Figure B-I. Only those soils with gradations falling within the soil cover

gradation limits shown on Figure B-1 shall be used for soil cover construction. No

individual soil type, particularly sand (SP) is suitable alone for use as soil cover. Following

placement, the entire soil cover shall be covered with a soil/rock matrix in accordance

with Section 10.3.4 below.
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10.3.4 Soil/Rock Matrix Placement

A soil/rock matrix shall be constructed over the entire extent of the soil cover for erosion

protection, The rock mulch portion of the soil/rock matrix shall be placed by end or belly

dump trucks in a manner that shall minimize degradation and separation of the material.

The rock mulch shall be spread with a road grader to achieve the desired thickness of

3 inches.

I

The soil shall be placed over the rock mulch only after the rock mulch thickness has been

tested and documented as being acceptable. The soil shall be placed by end dump or

belly dump trucks or self-propelled scrapers. A 4- to 6-inch thick random'soil layer shall

be spread by a grader. The soil shall be compacted with a vibrator roller/compactor to

push the soil into the rock mulch.

The soil shall be forced into the rock mulchvoids by passing construction equipment over

the soil. The 4- to 6-inch-thick soil lift shall be placed over the rock to maintain an

approximate thickness of three inches above the rock layer after compaction.

Compaction of the soil shall densify the rock layer by tightly wedging the stones.

10.4 Final Reclamation Quality Control

10.4.1 Final Reclamation Soil Cover Quality Control Program

The quality control program originally outlined in the specifications for the proposed plan

in 1987 represented the design engineer's minimum acceptable program to confirm that

the construction meets the design intent. United Nuclear has been conducting interim

reclamation of the tailings impoundment and performing quality control monitoring at the

direction of the NRC since 1989.
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A minimum of one foot of soil cover has been placed over regraded tailings in the North

and Central Cells. In placing that cover, United Nuclear has conducted a quality control

program that exceeds the minimum acceptable program stipulated by the original design

specifications and more closely complies with the guidance provided by NRC's Staff

Technical Position (STP) on Testing and Inspection Plans. The NRC has inspected this

work on two occasions and has found the field quality control program to be in

compliance with the NRC requirements.

However, NRC indicated that greater quality control monitoring in the field would be

necessary for the thinner soil cover. Therefore, United Nuclear has agreed to expand the

quality assurance/quality control (QA/QC) program for future reclamation activities. Table

B.1 summarizes the required testing frequencies in the Field Testing and Inspection Plan

(FTIP) for the soil cover. Additionally, as described below, increased testing frequencies

are required during final reclamation to attain the testing frequencies in Table B.1 based

on an average of all tests taken for the project. United Nuclear may petition the NRC for

a license amendment for reduction of required QA/QC activities to those originally

proposed if testing and inspection activities consistently meet QA/QC criteria during

reclamation.

Accordingly, the quality control program, described in more detail herein, reflects the

quality control procedures that shall be implemented in the field beginning in 1991. The

tests presented herein shall be implemented for all future reclamation activities and shall

be used to verify the criteria used in the design of the radon barrier. The quality control

data are expected to be adequate to meet this verification requirement.

Soil Cover Materials

It is not expected that other sources of borrow material will be required other than those

identified in this plan. However, if other borrow sources are required, then gradation and
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classification tests shall be performed to ensure that these materials meet project

specifications. Representative samples shall be obtained by means of borehole drilling

and sampling or test pit excavation and sampling and analyses for gradation and

classification. The on-site quality assurance engineer shall review and accept or reject

the test results prior to placement of imported fill as soil cover material. Additionally, the

gradation results for the soil sample shall be compared to the graphical representation

of the range of allowable soil types for use in the soil cover to assure consistency with

the soil types modeled in the design of the soil cover (Figure B-i).

Standard Proctor Compaction Testing (ASTM D 698)

The frequency of conducting Standard Proctor laboratory tests to confirm the moisture

versus density relationship of the soil shall be a minimum of one compaction test for every

15 field moisture/density (i.e., compaction verification) tests performed as recommended

by NRC's Testing STP. NRC's Testing STP frequency is one Standard Proctor test for

every 10 to 15 field moisture/density tests performed.

One-Point Proctor Testinq

NRC's Testing STP specifies that a one-point Proctor test be performed for every five field

moisture/density tests. The Standard Proctor testing frequency employed by United

Nuclear during North and Central Cell interim stabilization of one full Standard Proctor test

for every four field moisture/density tests exceeds the total recommended frequency of

testing for both one-point and Standard Proctor compaction tests. One-point tests shall

be performed at the minimum frequency of one test for every five field moisture/density

tests performed during future reclamation activities.

,, Field Moisture/Density Verification Test
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NRC's Testing STP recommends that one moisture/density (compaction verification) test

be performed for every 500 cubic yards (cy) of fill placed and that a minimum of two

moisture/density tests be performed each day. During interim stabilization of the North

and Central Cells, United Nuclear performed field moisture/density testing at the

frequency of one test for every 2,000 cy of fill placed and performing at-least two tests

daily. This frequency exceeds the design engineer's minimum specification requirements

that were included in the proposed plan in 1987 and is in accordance with Bureau of

Reclamation (BUREC) dam construction standards.

However, due to NRC's concerns regarding the thinner soil cover being placed at the

Church Rock site, the field moisture/density testing frequency will be increased to an

average of one test per 500 cy of soil cover placed for the project. During initial interim

stabilization activities, a total of 62 moisture/density tests were taken in the interim cover

for 125,000 cy of soil cover material placed in the North and Central Cells. This is

equivalent to a testing frequency of one test per 2,000 cy, which meets the BUREC

frequency. It will be possible to attain the higher testing frequency of one test per 500 cy

based on an average of all tests taken for the project. This shall be accomplished when

the interim soil cover is conditioned (i.e., moisture adjusted and compacted) immediately

prior to placement of the final soil cover. Additional in-place density tests shall be

performed at this time with sufficient frequency to meet required project frequencies. This

will provide assurance that the material placed meets the requirements modeled in the

design.

Nuclear Density Gauge Correlation

As stipulated in NRC's Testing STP, moisture/density compaction verification testing

performed by nuclear density gauge methods was correlated to one in-situ field density

sand cone test (ASTM D 1556) and one oven-dry moisture test for every 10 nuclear

density gauge tests performed. During initial interim stabilization activities, 20 Sand Cone
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tests were performed on the interim soil cover in the North and Central Cells. Sand cone

tests were used exclusively to verify moisture/density compaction of the North Cell interim

cover when a good correlation between the nuclear gauge and Sand Cone tests could

not be obtained. Future moisture/density verification testing shall meet the frequency

requirement of NRC's Testing STP.

Based on performance-to-date for interim construction activities, it has been determined

that test results obtained by the nuclear densimeter are erratic. The as-built report for the

North Cell Interim Reclamation Activities documented the erratic nature of the nuclear

densimeter testing. Therefore, only the sand cone method of in-place density

determinations was used in the 1990 construction activities and shall be used in all future

construction.

Gradation and Soil Classification

A detailed evaluation of expected soil types and gradations was performed as part of the

reclamation design. This evaluation was based on over 50 gradation analyses of samples

obtained from test pits and borings installed within the proposed borrow areas, The test

data summarized in Figure B-1 demonstrates the relative uniformity of grain-size

distribution of these soil samples. In addition, further uniformity of the soil cover will be

achieved through the mixing of soils as the material is removed from the proposed borrow

areas and spread and compacted as the soil cover. Therefore, the characteristics of the

soil cover are also expected to be relatively uniform.

In initial interim stabilization activities, the testing frequency was one set of gradation and

classification tests per 6,500 cy of soil placed. As illustrated on Figure B-1, the gradations

of the material placed in the North and Central Cells for interim soil cover construction are

uniform and very similar to those samples in the proposed borrow areas.
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However, in review, the NRC expressed concern that a thinner soil cover design would

be more sensitive to material gradation fluctuations and resultant radon attenuating

characteristics. To address this concern, the gradation and Atterberg testing frequency

shall be increased to an average of one test per 1,000 cy of soil cover material placed for

the project. Testing on the soil cover before 1991 was at the lower frequency of one test

per 6,500 cy as specified in the proposed plan in 1987. It will be possible to attain the

higher testing frequency of one test per 1,000 cy based on an average of all tests taken

for the project. This shall be accomplished when the interim soil cover is conditioned (i.e.,

moisture-adjusted and compacted) immediately prior to placement of the final soil cover.

Additional gradation and Atterberg tests, as well as in-place density tests as identified

above, shall be performed at this time with sufficient frequency to meet required project

frequencies. This will provide assurance that the material placed meets the requirements

of that modeled in the design.

The acceptable soil types for use in the soil cover construction shall classify as silty clay

(CL), clayey sand (SC), silt (ML), or silty sand (SM) in accordance with the Unified Soil

Classification System (USCS). The gradation limits of the mixed soil to be placed in the

soil cover are presented on Figure B-1 as approved by the NRC.

10.4.2 Soil/Rock Matrix Quality Control Program

The thickness of the emplaced rock mulch shall be verified by construction control,

staking, and probing. Thickness verification shall be performed by the following

procedures:

1. Establish a 100-foot by 100-foot grid over the tailings impoundment,

2. Place a stake at each grid line intersection and mark the stake to indicate

the required depth of rock mulch (i.e., 3 inches),
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3. Place rock mulch and grade to the grade line marked on each stake,

4. Use a tape measure or surveying equipment to locate and mark the center

point of each grid square,

5. Use a spade to make a vertical, straight-edged cut which penetrates the

rock mulch at the grid square center point,

6. Place a straight-edge (ruler) on top of the rock mulch at the edge of the cut

and measure the distance from the bottom of the straight-edge to the

bottom of the rock mulch to the nearest 0.1 inch,

7. Record the thickness measurement from each test location,

8. If the average rock mulch thickness within the grid is 3 inches or greater,

the grid is acceptable,

9. If the average thickness within the grid is less than 3 inches, mark the

location and add additional rock mulch. Then repeat the test starting with

Step 4 above.

The maximum and minimum thickness and adequacy of soil intrusion into the rock mulch

shall be verified by using the testing scheme as described above for the rock mulch

except that the extent to which the soil is present throughout the rock mulch layer will also

be measured. As long as the soil is present throughout the upper two-thirds (i.e., 2

inches) of the rock mulch and is a minimum of 3 inches thick and a maximum of 4.5

inches thick above the rock mulch at three of the five test locations (four grid corners and

grid center) in a grid square, the soil layer shall be considered adequate. If the thickness

measures less than the minimum, additional soil, material will be spread until measurement
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verifies the appropriate thickness has been placed. If the thickness measures more than

the maximum, additional grading and/or compaction of the excess material shall be

performed until measurement verifies that the appropriate thickness has been placed.

Two inches of soil intrusion is considered adequate because this amount, along with the

three inches of soil above the rock, will stabilize the rock layer for the short term. Gravity

and infiltration of precipitation will cause the soil to fill in the lowest one-third of the rock

layer.
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11.0 FINAL SURFACE WATER CONTROL STRUCTURES

11.1 General

11.1.1 Scope of Work

Unless otherwise specified, labor, materials and required equipment shall be furnished,

and operations related to final reclamation surface water control structures shall be

conducted in accordance with the Drawings and these Specifications.

11.1.2 Related Work

1. Section 9.0 - Final Reclamation Haul Roads/Access Roads

2. Section 10.0 - Final Reclamation Excavation and Grading.

11.1.3 Definitions

Pileline Arroyo - Pipeline Arroyo refers to the ephemeral stream channel located along

the east side of State Highway 566 between the highway and the tailings area as shown

on the Drawings.

Buried Jetty - Buried jetty refers to a stone filled trench constructed adjacent to the

Pipeline Arroyo near the Nickpoint to maintain the long-term geomorphic stability of

Pipeline Arroyo.

Nickpoint - Nickpoint refers to the rock outcrop area within the Pipeline Arroyo as shown

on the Drawings.
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Runoff Control Ditch - Runoff Control Ditch refers to the ditch along the west toe of the

tailings embankment which intercepts runoff from the soil embankment and prevents

gullying between the embankment and the low flow arroyo channel as shown on the

Drawings.

Drainage Swale - Drainage swale refers to shallow ditches which convey surface water

runoff from the tailings cover as shown on the Drawings.

Drainage Ditch - Drainage ditch refers to ditches which convey water to Pipeline Arroyo

as shown on the Drawings. Four drainage ditches are used, including the North and

South Diversion Ditches and the North and South Cell Drainage Channels.

Riprap - Riprap refers to .hard, durable limestone of the size range shown on the Drawings

and identified herein.

11.2 Products

11.2.1 General

Submittals for all of the following products shall be provided for approval.

11.2.2 Corrugated Steel Pipe

All corrugated steel pipe shall be 24-inch diameter corrugated (2-2/3-inch x 1/2-inch)

galvanized steel pipe with a minimum wall thickness of 0.109 inch. A 10-1/2-inch wide

dimpled band connector shall be used on the pipe. Culverts shall have material

specifications in accordance with ASTM A 760.
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11.2.3 Riprap

Riprap shall be angular, dense, sound limestone, abrasion and weather-resistant and shall

be free from cracks, seams, and other defects that would tend to increase its destruction

by water and frost action. Only approved riprap shall be used. Riprap shall be well-

graded limestone or other suitable rock with the sizes specified for each particular

application shown on Tables B.2, B.3, and B.4 in these Specifications and on the

Drawings unless otherwise approved.

The exact sources of rock to be used for erosion protection have not been identified at

this time. However, based on the economic considerations included in the Reclamation

Plan, the following specifications for quality of material shall be used.

The source for rock material used for riprap and rock mulch shall be dense limestone or

other suitable rock and shall meet the following minimum criteria:

Specific Gravity 2.6 or greater

Absorption 1.8 percent or less

Sodium Sulfate Loss 10 percent or less

Alternatively, the rock source shall have a minimum score of 50 using the scoring criteria

shown on Table D1 of the August 1990 Staff Technical Position (STP), "Design of Erosion

Protection Covers for Stabilization of Uranium Mill Tailings Sites," or equivalent, and shall

be oversized, if needed, in accordance with the procedures provided in Appendix D of the

August 1990 STP.

Additionally, rock used for riprap to be placed in all critical areas (i.e. Buried Jetty, Runoff

Control Ditch, North and South Cell Drainage Channels, and existing North Diversion
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Ditch) shall have a minimum score of 65 using the scoring criteria shown on Table D1 of

the August 1990 STP.

Test methods used to determine these values shall be the standard test methods

described in NUREG/CR-2642. These include ASTM C-97, 1958 for specific gravity;

ASTM C-97, 1958 and ASTM C-127, modified, 1949 for absorption; and ASTM C-88, 1973

for sodium sulfate loss.

The bedding material shall consist of well-graded angular limestone. The grading of the

bedding material shall be such that it will prevent undercutting and piping during periods

of surface water runoff as specified in Table B.3.

11.3 Execution

11.3.1 Pipeline Arroyo Reconfiguration

The existing Pipeline Arroyo shall be regraded during final reclamation to provide a low

flow channel as shown on the Drawings. Excavated soil meeting the requirements of

Section 9.0 shall be placed on the tailings area as final soil cover. Excavated rock

materials shall be placed as backfill within Borrow Pit No. 2. Excavation and placement

of materials shall be in accordance with the Drawings and Section 10.0 - Final Excavation

and Grading, in these Specifications.

The buried jetty adjacent to the Pipeline Arroyo shall be constructed as shown on the

Drawings. Riprap in the buried jetty shall be well-graded and shall meet the requirements

previously specified in these Specifications and identified in Tables B.2 and B.3.
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11.3.2 South Cell Drainage Channel Construction

The South Cell Drainage Channel shall be constructed during final reclamation to the

discharge point in the Pipeline Arroyo as shown on the Drawings. Soil and rock shall be

excavated in accordance with Section 10.0 - Final Reclamation Excavation and Grading.

The excess excavation materials shall be used in fill sections south of the tailings

embankment which are required to match the lines and grades shown on the Drawings.

Upstream portions of the drainage channel which are not excavated into natural rock

formations shall be protected by riprap placed in the areas as shown on the Drawings.

Riprap shall not be required in portions of the channel downstream of the rock cut.

Riprap installed in the South Cell Drainage Channel shall be well-graded and shall meet

the material and placement requirements outlined in these Specifications and Tables B.2

and B.3.

11.3.3 North Cell Drainage Channel Construction

The North Cell Drainage Channel shall be constructed during final reclamation to the exit

section with the North Diversion Ditch as shown on the Drawings. Soil shall be excavated

in accordance with Section 10.0 - Final ReclamationExcavation and Grading. The excess

excavation materials shall be used in filling Borrow Pit No. 2. The drainage channel shall

be protected by riprap placed as shown on the Drawings. Riprap installed in the North

Cell Drainage Channel shall be well-graded and shall meet the material and placement

requirements outlined in these Specifications and Tables B.2 and B.3

1.3.4 Diversion Ditch Construction
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Construction of the North and South Diversion Ditches was substantially completed during

mill construction operations. The South Diversion Ditch discharges into a natural drainage

leading to the Pipeline Arroyo and shall not require further work.

The North Diversion Ditch currently discharges into the north. borrow area as shown on

the Drawings. The ditch shall be extended during final reclamation to discharge surface

water to the Pipeline Arroyo. The diversion ditch shall be constructed to the lines and

grades shown on the Drawings. Excavation of soils and rock materials as required shall

be performed in accordance with the requirements of Section 10.0 - Final Reclamation

Excavation and Grading. Portions of the ditch shall be protected with riprap at the

locations shown on the Drawings. The riprap installed in the ditch shall be well-graded

and shall meet the requirements outlined in these Specifications and in Tables B.2 and

B.3.

11.3.5 Runoff Control Ditch Construction

The Runoff Control Ditch shall be constructed between the tailings embankment and the

protective berm in the location and to the lines and grades shown on the Drawings.

Excavation and placement of materials shall be in accordance with Section 10.0 - Final

Reclamation Excavation and Grading. Excavated soil meeting the requirements of Section

10.0 shall be placed on the tailings areas as final soil cover. The Runoff Control Ditch

shall be protected by riprap as shown on the Drawings. Riprap shall meet the material

and placement requirements outlined in these Specifications and Tables B.2 and B.3.

11.3.6 Construction of Drainage Swales

Drainage swales shall be constructed in the locations and to the lines and grades shown

on the Drawings and identified in Table B.4. Where swales are placed directly over

tailings soil cover materials, the soil cover shall meet or exceed the minimum design
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thickness. Additionally, the swales shall be protected by riprap as shown on the

Drawings. Riprap shall meet the material and placement requirements outlined in these

Specifications and Tables B.2, B.3, and B.4.

11.3.7 Culvert Installation

Culverts shall be placed during final reclamation in locations required for access as

approved. Large diameter culverts, as approved, shall be required for installation at any

crossing of Pipeline Arroyo. At the completion of final reclamation operations, all culverts

shall be removed, and the areas shall be recontoured to provide natural surface drainage.

Culverts may be placed within the Pipeline Arroyo to provide site access subsequent to

reconfiguration operations. However, prior to placement, a design for the crossing shall

be submitted and certified by a licensed professional engineer. Access. to the site from

the north borrow area shall also be allowed.

Culverts which are used to carry construction traffic shall be placed in excavations on a

base compacted to a minimum of 95 percent of the maximum dry density as determined

by the Standard Proctor method of compaction (ASTM D 698). Compaction of fill to the

final grade around and over the pipe shall also be to at least 95 percent of the soil's

maximum dry density (ASTM D 698). Backfill over the culvert shall provide a minimum

thickness of 24 inches from the top of the culvert to grade.

11.3.8 Bedding Material

The bedding material shall consist of crushed limestone. The material shall be reasonably

free from clay, loam, or deleterious material. The bedding material shall be uniformly

graded so as to prevent undercutting and piping during periods of surface water runoff.
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Bedding material shall meet the thickness and gradation requirements identified in Table

B.3 for each location.

11.3.9 Riprap Placement

All riprap shall be placed to the depth and grades shown on the Drawings. The riprap

shall be placed in a manner to ensure that the larger rock fragments are uniformly

distributed and the smaller rock fragments serve to fill the spaces between the larger rock

fragments so that a densely-placed, uniform layer of riprap of the specified thickness will

result. Hand placing will be required only to the extent necessary to secure the results

specified above. Riprap material shall meet the thickness and gradation requirements

identified in Tables B.2 and B.4 for each location.

All riprap shall be placed in a manner that prevents degradation and separation of the

material. Riprap material shall be dumped from end dump or belly dump trucks and

dozed to the specified depth. Dozed material shall not be pushed more than 50 feet from

dumped location.
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12.0 FINAL RECLAMATION REVEGETATION

12.1 General

12.1.1 Scope of Work

Unless otherwise specified, labor, materials and required equipment shall be furnished,

and operations in connection with final reclamation revegetation shall be performed in

accordance with the Drawings and these Specifications. Revegetation efforts shall be

directed at all areas disturbed by construction that are not covered with riprap or soil/rock

matrix and shall include, but not be limited to, embankment areas, side slopes within

excavated channels, final reclamation soil cover, and the regraded mill area.

12.1.2 Related Work

1. Section 7.0 - Mill Decommissioning

2. Section 10.0 - Final Reclamation Excavation and Grading

3. Section 11.0 - Final Reclamation Surface Water Control Structures.

12.2 Products

Submittals for each of the following products shall be provided.

12.2.1 Seed Mixture

All seed shall be fresh, clean, new crop seed. Disturbed areas, as identified above, that

will not be covered with riprap or the soil/rock matrix layer in the final reclamation cover
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shall be vegetated with a native seed mixture of the following composition by weight of

PLS/AC:

Scientific Name

Agropyron smithii

Bouteloua gqracilis

Oryzopsis hymenoides

Sporobolus airoides

Bouteloua curtipendula

Hilaria iamisii

Notes:

1. NB - Native bunchgrass.
2. NS - Native sodgrass.

Common Name

Western Wheat-
grass

Blue Grama

Indian Ricegrass

Alkali Sacaton

Sideoats Grama

Galleta

Growth
Habit

NS

NB

NB

NB

NB

NS

Pounds
PLS/AC

5.0

2.0

4.0

0.5

2.0

3.0

The specified application rates are for drill seeding. All seed shall be furnished in original

containers showing analysis of seed mixture, percentage of PLS, year of production, net

weight, date, and location of packaging. Seed which has become moldy, or otherwise

damaged in transit or storage shall not be accepted.

12.2.2 Fertilizer

Fertilizer shall be applied at the rate of 30 pounds of nitrogen and 40 pounds of

phosphate per acre. All fertilizer shall be delivered in waterproof bags or other standard

containers with the name of material, name of manufacturer, net weight, and analysis on

each bag or container.
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12.2.3 Mulch

Mulch shall be small-grain hay or straw in a dry condition. Mulch shall be free of weeds

and foreign matter detrimental to plant life.

12.3 Execution

12.3.1 General

Revegetation shall be conducted as specified on the embankments, channels, mill area,

the arroyo, and any other areas disturbed by the final reclamation activities that are not

covered with riprap or soil/rock matrix.

12.3.2 Soil Preparation

The soil to be revegetated shall be prepared by first cultivating to a minimum depth of 6

inches. Fertilizer shall be added to the soil at an application rate to be determined after

soil analyses are conducted and shall be worked into the upper 6 inches of soil by disking

along the contours to the extent practical. This application shall not precede seeding by

more than one day.

12.3.3 Seeding

Seeding shall be conducted by drill seeding the specified seed mixture at the specified

application rate along the contours or opposite the direction of the prevailing wind.

Hydroseeding may be allowed on steep slopes or broadcast seeding on gentle slopes

upon approval using twice the application rate specified for drill seeding. Seeding shall

not be performed immediately following a heavy rain, during windy periods, or when the

ground is too dry. Drill seeding shall use a roller attachment, or its equivalent, attached
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behind the drill to inhibit movement of seeds previously sown. Prior to mulching, water,

free from oils, acids, alkalis, and salt which may inhibit grass growth, shall be applied with

a fine spray after an area has been seeded. No seeding shall be performed in areas in

excess of that which can be mulched the same day. If broadcast seeding is conducted,

seed application rates shall be twice the rate specified previously.

12.3.4 Mulching

Mulch shall be applied to seeded areas at the application rate of two tons per acre and

crimped into the surface utilizing dozer tracks or other approved means.

12.3.5 Restoration

Planted areas damaged during execution of this work shall be restored. The areas which

fail to show a "catch" or uniform stand, for any reason whatsoever, shall be reseeded

during the next growing season with the specified seed mixture and methodology.
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13.0 FENCING

13.1 General

13.1.1 Scope of Work

Unless otherwise specified, labor, materials and required equipment shall be furnished,

and operations related to construction of fence shall be conducted in accordance with the

Drawings and these Specifications.

Work shall consist of installation of a barbed wire fence to preclude unauthorized access

to the reclaimed tailings area. Work associated with the barbed wire fence shall include

installation of steel T-posts and three strands of barbed wire where necessary to form a

complete perimeter fence around the tailings area.

13.1.2 Related Work

Not applicable.

13.2 Products

Submittals for the following products shall be provided for approval prior to use.

Submittals shall include shop drawings showing, at a minimum, brace sections, gate

details, and any details pertinent to the long-term effectiveness of the fences.
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13.2.1 Barbed Wire Fence

The three-strand barbed Wire fence shall consist of 12-1/2 gauge galvanized steel wire

with zinc coating which shall meet the requirements of ASTM A 121 and standard steel

T-posts.

13.2.2 Concrete Foundations

Concrete used in the installation shall conform to

1. Portland Cement: ASTM C 150, Type I

2. Aggregates: FRne and coarse, ASTM C 33 and

3. Water: Clean, potable, and free of oil, strong acids, salt, or organic matter.

13.3 Execution

13.3.1 Fence Installation

Fence and gates shall be installed as directed and specified herein.

13.3.2 Barbed Wire Fence Installation

Barbed wire strands shall be fastened to T-posts with wire that shall not be less than nine-

gauge, galvanized, preformed steel wire. Maximum spacing for posts shall be 15 feet

from center to center. All T-posts shall extend at least 18 inches into the ground.

The finished fence shall be plumb, taut, true-to-ine, and complete in every detail.
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f'ABLE B.1

SUMMARY OF THE FIELD TESTING AND INSPECTION PLAN

Quality Control Activity

Full Proctor tests (ASTM D 698)

One-point Proctor tests

Field test for moisture/density

Nuclear density guage correlation (if appropriate)

Gradation and classification testing of cover soil
(includes Atterberg limits)

Rock durability tests (specific gravity, absorption,
soundness, L.A. Abrasion)

NRC Staff Technical Position

Frequency (a)

One test per every 15 field density tests

One test per every 5 field density tests

One test for each 500 cubic yards (cy) of
cover soil or a minimum of two tests for each
day of cover soil in excess of 150 cy

One sand cone test and one oven-dry test
per every 10 nuclear density tests

Minimum of one test each day of cover soil in
excess of 150 cy and one test per 1,000 cy

One test series at 10,000 cy and 20,000 cy
riprap placed, then one test series per
10,000 cy of riprap placed in excess of
30,000 cy

(a) The August 1990 NRC Staff Position Paper is officially titled "Testing and Inspection Plans during
Construction of DOE's Remedial Action at Inactive Uranium Mill Tailings Sites."
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TABLE B.2

RIPRAP MATERIAL GRADATION REQUIREMENTS (a)

D

50 (b)
Location (inches)

Layer
Thickness
(inches)

Percent Passing by Weight
Sieve Size: 20 Inch 15 Inch 12 Inch 10 Inch 6 Inch 5 Inch 4 Inch 3 Inch 1 Inch No. 4

Upper Section
South Cell
Drainage Channel

North Cell
Drainage Channel

15

9

23 100 28-40 8-21 2-14 0-10

15 100 45-58 10-33 0-23

North Diversion

Ditch

Buried Jetty

Branch Swales H and I,
Lower Reach of
Runoff Control Ditch

Soil/Rock Matrix,
Branch Swales, Upper

Reach of Runoff
Control Ditch

6.0

6.0

3.0

10

96

100 28-51

100 28-51

13-36

13-36

45-67

0-9

0-9

0-226 100

1.5 3 100 8-37 0-8

(a) The rock quality will be determined in accordance with Appendix D of the NRC's Staff Technical Position (STP) on 'Design of Erosion Protection Covers"
dated August 1990.

(b) Rock sizes shown will be oversized, if required, based on their rock quality rating by the methods provided in Appendix D of the NRC's STP.
(c) See Table B.3 for bedding material requirements.
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TABLE B.3 Revised: July 8, 1992

BEDDING MATERIAL REQUIREMENTS

Location Bedding Layers

Upper Section South Layer 1
Cell Drainage Channel Layer 2

North Cell Drainage Layer 1
Channel Layer 2

North Diversion Ditch Layer 1
Layer 2

Buried Jetty None

Branch Swales H and I Layer 1
and Lower Reach of Layer 2

Bedding
D

50
(inches)!

0.02
0.35

0.02
0.35

0.02
0.35

NA

0.02
0.35

NA

0.02

Bedding
D

Thickness 50 Bedding Material Gradation
(inches) Sieve Size: (inches) 3-Inch 314 inch No. 4 No. 10 No. 40 No. 200

3 Bedding Layer 1 0.02 100 85-100 65-100 47-94 23-70 15-30
3

Bedding Layer 2 0.35 65-100 43-80 22-60 15-38 5-12 0-10
3
3

3
3

NA

3
3

NA

3

Runoff Control Ditch

SoillRock Matrix

Branch Swales and Upper
Reach of Runoff Control
Ditch

None

Layer 1
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TABLE B.4

BRANCH SWALE CHARACTERISTICS

Swale Length
Designation (ft)

A
B
C
D
E
F
G
H

J

2,600
3,600
3,400
3,200
1,350
1,600
1,400
2,550

550
1,900

Slope
(ftft)

0.0038
0.0083
0.0050
0.0028
0.0037
0.0031
0.0021
0.0085
0.0040
0.0047

Bottom
Width

(ft)

10
20
10
10
10
10
10
20
20
10

Peak
Discharge

(cf s)

40
97
75
68
85
126
99
284
385
101

Depth.
of Flow

(ft)

Minimum
Swale
Depth

(ft)

0.98
0.97
1.38
1.43
1.53
2.00
1.88
1.90
2.65
1.66

2.0
2.0
2.0
2.0
2.5
2.5
2.5
2.5
3.5
2.5

Riprap
D

50
(in)

1.5
1.5
1.5
1.5
1.5
1.5
1.5
3.0
3.0
1.5

Riprap
Thickness

(in)

3.0
3.0
3.0
3.0
3.0
3.0
3.0
6.0
6.0
3.0

Note: See Figures 5-1 and 5-2 for swale locations.
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NOTES:
1. AVERAGES DERIVED FROM AVAILABLE
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2. AFTER DRAWING NO. 86-060-B497
(FIGURE 1) IN THE MARCH 4, 1991
RESPONSE TO NRC COMMENTS.

LEGEND:
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APPENDIX C

RADON MODEL CALCULATION, LONG-TERM MOISTURE
LAB TEST RESULTS AND BULK DENSITY CALCULATIONS
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TABLE I

fine-Grained Tailinas Laboratory Test Data

Dry Bulk

Specific Density

Moisture Radium Diffusion

General Boring Content
Dfinc4tu I'I

Content Coefficient
In 1 / 2/

(man at i oi
r ; i ...nacr,.nftnn PltminUM ftnntk *I.s u Iu In rF

U2 L9 N Hy.*I U U LN~ 19g~I I UVEI LI~. 1! IS UL W 99 XA~L ! VI MIL _21% MEJL El II:,

Fine-Grained
Tailings
Slimes

659
660
660
660
660
662
662
658
658

37.5'
8.0'

15.0'
27.5'
37.5'
40.0'
42.5'
10.0'
32.5'

2.72
2.81
2.84
2.75
2.84
2.72

2.81

78
74
94
89
79
84
89
88
97

.54

.58

.47

.48

.56

.51

.55

.50

.55

29.6
44.21
60.0
32.2
41.4
36.4
43.8
11.4
43.6

602
341

1099
285
526
574

402

0.0056
0.0000011
0.0000016
0.0000016
0.0000027
0.0000062

0.0067

0.16
0.37
0.31
0.26
0.28
0.21

0.22

Averages 2.78 86 .53 38.7 547 1.76 X 10 .26

95 Percent Confidence
Interval

2.73 to
2.83

N.A. 0.50 to 29.7 to
0.56 47.7

296 to 0.00022 to
798 0.0053

0.20 to
0.32

0
- I



TABLE 2.

Coarse Tailings Laboratory lest Data

Dry Bulk

Specific Density

Moisture Radium Diffusion
General Boring

Descrintion Number
Content

Porosity 1%1
Content Coefficient
(oCi/al (cm 2/secl

kmanat ionl
Denth Gravity (DCf I

Tailings
Sands

658
658
658
658
659
659
659
659
662
662
662

15'
20'
30'
40'
10'
20'
30'
32.5'
20'
25'
30'

2.83
2.81
2.89
2.84
2.83
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:An AnrCeno

AIusct 31, :988

Subdec=: .aboratorv Testing, Canonie -rviec=
No. 86-066-04

Job No. 1 719 88

Mr. atr--w J. Yovic-
Canonie Envirorrmntal Services Caroraticn
94 Inverness Terrace East, Suits 100

ml1ewood, Colorado 80112

Dear Mr. Yovic.:

As r,,,ested. we have .erformid gradation anal.vses on f:ur sozi .az..es
received J•ýy 27, :988, ar our Denver iaboraory.. T.Ase resuits are :resen0ed

on Fcs.I az 2. In addition, we have performed a Harvard na.:
compaction test (Fig. 3) and a capila.-umisture relationscupnm :_st !,able
and Fig. 4) on Samwie No. 88-RP-P-5 at 0 to 3 feet. A.1 :estftng asLsnea
date nas been cmv_.et-d.

If you have any questions Or need f'.=%Ir assistwne, please feel). f:ee -:,z
cal~l.

Sincerely,

ME & ASSOCLAM-L, MC.

Sa•L]y K. M 1il r, A E T

Sdils Laboratory Suetrvisor

SV.djb
Rev. By: KWX
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job No. so8

CW A= SSOCLATM* :X.

Sjzurv of Capillarv-m4oisture Rel~atr.LnSum Test Reswlzs

Sam. No. 88-RP-P-5 @ 0-3'

Average Init-aJ. Moisture
Contant, % a 14.6

Average Init~ial Dry Density, pcf 112.6

7esin bars

0.1
0.3
0.5
1.0
2.0
4.0

15.0

moisture Canten. i

18.29
15.89
16.00
14.%9
14.88
14.43
13.63

Chin &ASSOaaUM
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Chen@Northemr.,,c.
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February 25, 1991

Mr. Matthew Yovidi
Canni raa Iivizuinital Services Corporation
94 Imn•-ves Terracie East
Englem, Colorado 8011.2

Subject: Laboratory Testing

Job No. 1 305 91, Part 3

aMr. Yovidh:

As re ted, we have perfo ,ed a grain-size analysis inclu.din h .,d.,ter
analysis on each of two tAilimp sarples whi.c we received at ou Derver
la• a on Febmary 15, 1991. Testing was performd in accrdare with ASf..
D422-63. * resJlts of the tests are presented on Figure 1, attaghed.

If you have any questions or if we can be of further assistance, please call.

Sircerely,

n-Nortb -n, Inc.

Sally K. Miller, A.E.T.
Laboratory Supervisor

Rev. by: NFL

Enclosure

A rnmoner c~i 'eFHI-grcuOCTýrcrroan~es
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APPENDIX D

IN-SITU MOISTURE CONTENTS
COARSE TAILINGS, SOIL COVER, AND FINE TAILINGS

CaoneEnvir'onmerital



D-1

COARSE TAILINGS AND SOIL COVER IN-SITU
MOISTURE CONTENTS
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Source-E F 

IHONE LOCAT ION
DEPIH

UNIFIED
CLASS. L L P1 SIEVE ANALYSIS - ACCUM % PASSING

200 I00 40 I16 10 4 1 1/4 I ¾ I t t% 2
See Site 4½'-6' SM 23 I 44 78 97 98 99 99 99J100

I Plan I.. . ... ....
i See Site

Plan 34k'-36' HL-CL 23

30

4

15

51

82

77

92

92

97

95

98

3

See Site
Pl n. 59k'-61' CL

-L 

.all 

• 

L 
I

Plan-See Site
Pl1 0-l1 CL 29

See Site
_ lan 5k'7' 1 CL 30

13

13

12

60

60

593 See Site 13' -14' CL 29

86

82

8ý..

88

90

97

94

95

97

98

95

-~Alan'~I

3

3

3

4
-

4
4
4

4

See Site
PU1an
See Site
Pla~n

15' 1"-

56½'1-7½
CL

CL

31

35

14

18

65

66
I -nan i---See Site

P11an
See Site
Plan
See Site
PTan
See Site
Elan_
See Site
Elaan
See Site
Plan ,.
See Site

69k -70½'

V' -2'

14k' -16'

24½' -25½'

440' -46'

59½'-61'
15½' -18'

SC

CL-mI4

CL

HlL

SM

CL

ML-CL

27

26

32

21

22
---

I

34

28

8
6

16

3

2

15

7

34

56

61

69

37

89

51

60

81

86

80

52

99

79

73

95

97

95

64

100

95

97

98

99

96

97

98

100

80

97

98

95

76

97

97

98

95

71

9-
96

99

99

100

97

100

i00

84

99

99

98

87

98

100

100

98

100

100

99

98

91

98

100

100

97

100

100

7--

L AIj

10L 3

_(I

- I

_-4

99 100_I1 1 L
S ' S NIR E . IiAUSKINS&b(CM, VI;
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TABULATK OF TEST RESULTS

E78-1041

Projecl Tailings

Material

Source

Disposal System Analysis
.

-. I Ii~I*

NO.E LOCAT ION
UNIFIED

DEPTH LL
SIEVE ANALYSIS -- ACCUf

CLASS. P1
9flfl I 100 1 .40 f 161101 41 V4

6 4k'-6' CL 26 8 64 87 98 99 99 100Plan

6 See Site 14½'-15k' CL 30 13 59 84 95 97 98 99 10-• Plan -_ --
6- P-lan ---

6 See Site 59k'-60½' CL 36 20 72 92 99 1. 100 ...
Se Siten -- _ _ _ _ _ _ - - - -- -_ -- _7See Site 2½'-4½' L-CL 26 5 57 84 99 100

M P an I ,. -I-

7

7

7

See Site
Plan
See Site
Elan
See Site
P1 •n

40k'-455'

54'-55k'l

SM

SM

CL 34
P lan •...

34

0
C

8

8

9

9

9

10

I0

See Site
Plan
See Site
Plan
See Site
Plan
See Site
Plan
Se-e Site
Plan
See Site
Plan
See Site
lan

9W' -10o' CL 31

34½'-35½'

6k'-9'

20½' -23'

CL

SM-SP

SM-SP

SM-SC

44

25

-

NP

NP

15

14

28

NP

NP

5

31

34

51

63

76

10

8

44

67

82

74

84

93

20

17

74

99

100

95

96

99

82

71

93

[00

99

98

95

100

97

97

98

100

I100

M % PASSING IAlt
At 3 1 1 2 N,

1041-9

0 -1I

- I1

_____ _____ -11

- I.,

- 9, 1

17 98 100 -V)

" II

iz -

_,SERGCNrI.IAU~sKINS & 8fCKWif II

100

100

96 9728' -30½'

2½' -4'

riO'-11½v

CL

CL

29 113 1-67 185 95 99 lioo

25 19 1 71 186 96 j99 1.00
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IcDULA,,J ,r TEMi RESULIS

JohbN. E78-1041

Projecl Tailings Disposal Systems Analysis

Material

Source -

HOLE
NO LOCAT ION DEPTH

UN I F I ED
CLASS. LL PI SIEVE ANALYSIS - ACCUM. % PASSING

'200 100 40 16 1 0 4 "/ 1.b ;4 1 11/2 2
10 See SiteP ilan 17%'-19' CL 31 13 69 90 98 99

Plan . . .--- --,- 100

10010 See Site
P 1 n 29' -29%' CL 32 16 66 82 96 99
Plan m
,

___1 ý
10 See Site

P1 an 33' -34%' CL 29 15 57 84 96 98
____I - - - 4- - - - I --

100

10010

10

I I

11

11

See Site
P1 an 72' -73%'k CL 39 22 69 88 96 98
Plan-- - - I * I I----I -See Site
Pl sn 77'-77'5" CL 30 13 59 86 97 99 1100
PlanSee Site
P1 •n 4%' -5%' CL 27 12 60] 86 95 98
Pl-n

See Site
Plan
See Site
P1 •n

19%' -20%'

34%' -35%'

CL

CL

33

29

18

14

62

57

89

84

98

97

99

98

t
100

100

100

LAB
NO)

L04 I- Kx 0

-RII

-Ri 1

-RI!

- R I !,

-Rib-

-RI7

-212•

-' 22:

- ? 3.:,

- .1"t,

PlaSee Site 79k'-80' CL 39121 55 84 94 100?1lan ...

I

12

12

t2

12

13

See Site
Plan
See Site
Plan
See Site
Plan
See Site
Pl1._ar__
See Site
PPlan
See Site
Plan

4%' -6' CL
_____________ .4.--

34%' -35%'

54%' -55%'

59t' -61'

CL

CL

CL

28

32

27

34 17

9

16

9

1

66

59

70

58

49

86

82

91

87

81.

83

96

96

99

100

99

94

97

98

99

100

95

97

99

100

99

100

99 100

100

0'-12'
14 ' -16'

SM

CL

22

96 97 97 9928 12 60
14-ý2 I I__- -I--_I I

I ,i•-3SERG[NI. HAUSKINS & B miltII
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TABULATIOn OF TEST RESULTS

JohbN,. E78-1041

Project Tailings Disposal System Analysis

..........

Source

rLJLC LOCATION fMlOM
UM Ir I LU | I SIEVE ANALYSIS - ACCUM % PASSINGa|

_._ CLASS. LL r 200 100 40 16 10 4 V4 ¾ ; 1 1' 2

13 See Site 39ý'40% 40 12 88 99 100Plan 3- M 0 1 88 41-____
14 See Site 0-1' CL 28 12 57 80 .91 93 94 95 97 99 100 -2Plan _____

14 See Site 19V-20k CL 31 10 96 98 99 100 -2- Plan - ---
14 See Site 34k'-35k% CL 49 29 89 98 100- Plan -
15See Site10

15 PSan 9ie-10h, CL 32 10 75 93 99 100 _ __ __-1-

15 See Site 24½'-25' CL 42 22 75 90 99 99 100 -1

17 See Site 19V"-20k' CL 30 12 63 88 98 99 100Plan--_
19 See Site 2'-3k' CL 29 13 61 86 99 99 100

19 See Site 9W'-11' CL 23 8 50 72 94 96 97 98 99 100 10#. -2
19 See Site 32'-33k SM NP 46 88 99 100 1

See Site
19 See 36'-37k CL 41 22 74 94 99 100 -

19 See Site 40'-411' CH 61 38 73 80 99 100

19 See Site 44'-45' CH 67 41 78 87 97 100 -Plan __

20 See Site 9½'-I0k CL 28 13 63 86 97 98 99 100Plan
20 nSee Site 19½-20.. SM NP 16 35 98 100 --F

20Plan 19 __ ____ - -98,100 __

'I

I'.

a'

8.

II

--a
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Job No.1

TailinProject

I A11101 I fI I -iIft A 1 "|

j' Tr-o RESULIS

M s -1041s

gs Disposal System Analysis

A" A

Material

Source -
-Y. N
HOLE
NO

LOCATION DEPTH
UN IF I ED

CLASS. LL
SIEVE ANALYSIS - ACCUM % PASSING

PI IAT
I I% 2 No- - V -- 4- *V - - ., -

200 I100 40 I 16 I10 4 3AI 3/4

20 See Site 39v'-40t' C 57 31 93 96 100 1041-
Plan

21 See Site 41'-6' CL 34 16 77 90 96 97 97 98 98 99 100 -321_ Plan

21 See Site 19V'-211 CL 39 21 72 88 100 -3
1 T -an

21 See Site 3 9 k'-40k' CH 50 32 84 94 100Plan

22 See Site 81-9k, CL 26 10 55 78 100

22 See Site 121-13k CL 27 10 56 69 99 100 -1Plan

24 See Site 6k'-9' SM NP 13 25 84 100
Plan

24See Site 15-17' CL 42 23 83 93 99 100 -1
Plan

24 See Site 22'-23k' CL 42 21 87 97 100

25 See Site 51-6k' SM NP 14 25 69 98 .98 10025 Plan...

25 See Site 15?k-18' SM NP 14 25 75 98 99 1005 Plan
25 See Site 23'-24k' CL 35 17 59 81 10025.Plan

See Site 27'-29k' SC 28 12 42 .79 100
25 1Pan ,.,- - - --

26 See Site 6k'-9' SM NP 22 43 93 100
Plan _ _. . ... ..- -. . .. . . ...--

26 See Site 153'-18' SM NP 14 23 74 99 100
26 Pban 15__'2 sm_ _ - -P 14_ 23 1_74----------- --- - - - -

h0(

,3 5

3W!.

31

3')

II

0

wa

jj SERGENT.IIAUSKINS & BECKWII



1-1 IB WN4 -~ Po TAUAI OF ?EST RESULTS
TABULATIL OF TEST RESULTS

Fý t-", t w rM"' t ___ý

JoTNal. E78-1041

Project Tailings Disposal System Analysis

Material

Source -

HOLE LOCAT ION DEPTH UN I F I ED SIEVE ANALYSIS- ACCUM PASSING IAA
NO2 CLASS. LSL P 200 100 40 16 1 10 4 1/4 , . | I'4 2

aSee Site 19V'-22' SM NP 20 33 86 100 1041-3726Plan___ _____ __

See Site 31'-32k CL 39 22 78 91 98 99 100 -3726 Plan -37

27See Site 9'-1' CL 37 15 .86 95 100 -3i27 Plan

27See Site 14V'-153 CL 42 21 66 78 88 92 94 96 100 -3

27See Sie l9'-21' CL 31 11 89 98 100 -
27P1 an

27 See Site 44V -452' CL 40 20 80 93 100 -3h
27_ P1 n

28 See Site 4k'-6' CL 41 21 92 98 100
Plan

28 See Site 34V'-36' CL 36 16 90 98 100
Plan
Bulk Sample SM-SP NV NP 5 11 60 100 -40
Tailings -
See Site 9W-11' SM NV NP 23 74 100 -1,130 Plan

31See Site 4½'-6 CL 29 14 55 79 90 95 98 10031Plan ____ _ _ _ _ _

3 PlSite 4k'-6' SC 27 13 39 70 94 100

3See Site 9A'-iI' CL 42 27 70 88 98 100 _1,133Plan_____________

See Site 14' - 16' C1. 29 14 75 93 99 100

See Site 24•C-26' CL 44 21 84 93 99 100 -, -
34 Pr ] an.41IWC.'~I(U

I
,..i



TABULATIOIN J4 TEST RESULTS

Job No. E78-1041

Project Tailings Disposal System Analysis

.AMaterial

" I I rn. 
.MUJLE LOtAT In'N afl* ILlS I-. SIEVE ANALYSIS - ACCUM % PASSING

NO -rnCLASS. -2LL roo 40 16 1 10 4 1/4 4 ;1, I-1 2 NO
__7__S00eeO 0Site 4 4 3  ¾-61See Site SM 27 NP 48 78 95 99 100 L041-4

37 See Site 9k'-11' SC-SH 24 7 49 83 97 99 t00Plan-4
-37 Se S it e3 Plan S 19½#-21' CL 33 17 55 83 95 98 99 100 - 5i

37 SeenSite 29k'-31' SM 22 NP 32 73 97 100 -5'

41 See Site 4k'-6' CL 35 18 81 93 98 99 100 -5Plan 
_____

41 See Site 14k'-16' CL 40 21 85 94 99 00 -5__ _Plan _ _ _ _ __ _ _ _

41 Plan Site 34k'-36' CL 39 22 77 89 98 99 100 -5

42 See Site 4k'-6' CL 28 14 65 74 82 87 92 96 100 -1.
__ _ Plan__ _ _ _ __ _ _ _-- - _ _ _ _ -_ _- -

42 See Site 19k'-21' SM 19 NP 24 45 80 87 93 99 100Plan

42 See Site 291'-31' SC 29 9 37 51 62 74 81 89 96 100 -4Plan -_

42 See Site 39k' -41' CL 40 18 90 90 92 95 99 100 -4Plan
4- -- • e S i t e- _-- __ _

Plan 0'-5' SC 26 8 42 71 92 95 97. 98 100 -5:
4 -S8 e Site 411'-61 SM 19 NP 18 38 66 76 83 90 94 100 -5:Plan _ _ --- -- _-

50 See Site 4ý'-6' CL 28 8 64 87 99 100 5,:
_ _ _ iP l a n _ _ _ _ _ _ _ _ _ _ __ _

See Site 141' -16' Sit 21 NP 29 62 92 99 100 5'!Ilan . .. -

9 ,-

01

oc

I(

I I

" ) "
6i

7W

7?

Si.

I~

!a
U'd

"I SFRGENT HAISKINS & BWCKWI1l



TABULATION TEST RESULTS

Job No. E78-1041

Project Tailings Disposal System Analysis

Material

I I.....-. 1 I
I'0Lf Ia ̂ IAA Ar 'UN IF ILU SIEVE ANAtYSIS ArCIIAA *~. PA~Ira(~

L~~~~~~IV AN LYI -I ...... -' .. .PA...SS... IN.....GNO, own DEP TH' CLASS. L L PI I - -- - tABL~
NCL 200 [100 40 16 to 4 1/4 3A /4 1 2 140

52 SeeP Site 5'-10' SC 27 11 /1 7"7 91 95 98 100 L0415
Plan 104______-5__

55 See Site 24k'-26' SC 29 14 49 72 90 95 98 99 100 -5
Plan
See Site

57 Plan 9 ' -2' CL 26 9 51 78 94 97 99 t 00 -5
59See Site #-lit..See Sla e 9k11 CL 29 10 72 86 95 96 97 99 100 5~

See Site 4'6' SC 39 19 38 62 88 92 96 100 -5
___Plan --

61 See Site 4k*-6' SM 22 NP 50 77 95 98 99 100 -5
__ _ Plan _ _ _ _ _ _

61 See Site 9k'-iI' SM NP 22 37 63 65 69 76 82 100 -5Plan

63 Slene Site SM NP 22 44 63 76 83 90 94 100 -5
__ _ Plan__ _ _ _ __ _ ____

64 See Site k-2 SC-SM 23 7 46 64 79 87 94 100Plan__ _ _ __ ___ __ _

64 See Site 2'-4ko SM NP 27 54 60 64 68 77 86 100 -5Plan _ _ _ _ __ _ _ _ _ _ _

64 See Site 4k'-6' CH 20 NP 25 28 42 46 54 76 100 -564 Plan _

68 See Site 4k'-6' SM 20 NP 31 48 59 67 74 80 92 L00 -5
__ _ Plan _ _ _ _ _ _ _ _ _ _ _ __

68 See Site 93'-11' SM 21 NP 40 60 64 70 80 93 100 _ 5_Plan - - _

68 See Site 14½'-16' CL 32 12 93 95 98 to0 -5Plan -.. . .. ..
74Se Site 0-i' CL 31 13 72 86 98 100 -

_ P an .. -

44~

6 0

61'

61

6 /

71

7

7:,

,I'

0

is,.• SERGENT.HAUSKINS & BECKVVII 11
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TABULATION _F TEST RESULTS

fi"

Job No. E78-1041

Tailings Disposal System Analysis
Projecl

Material

Source

Source- I I I..........
I.J'•UE r UN It I LU CC11l1 AIMAI VCIC Af'iIlI ,'

NO. LOCATION DEPTH CLASS. I L P I f t .- U'M,.. , raF t31jil IAB
"f___5 L 0 CAT I ON DEPTH CA . L L P I 200 100 40 16 10 4 1/4 ; 3 1 1lb 2 NO

76 See Site 0'-5' CL 33 16 71 77 98 100 041-6CPlan L041_60

76 See Site 5'-10' CL 42 21 79 92 100 -6CPlan _61

76 See Site 6'-101 M 23 NP 52 84 98

78 See Site 16'-1' SM 23 NP 48 81 98 100 -61Plan -61
See Site
83'-i0 - ' SM NV NP 2685 81 87 9 4 100 -61

__2lan_
78 See Site 17'-20' SC 26 9 49 67 78 83 87 93100_ -61flan
78 See Site 22' -25' CL 33 15 75 90 96 99 100 __ _ __ -61

See Site -683Plan 4' -6' SM NV NP 26 51 81 87 94 00 -6
See Site83 Plan 9' -lI' SM NV NP 24 49 89 94 97 100 -61

85 PeeSin 4J%'-6' CL 33 15 60 77 95 100OO -6,

85PaSee Site 91'-1i' SM ... NP 34 62 88 94 97 100-6

85 See Site 14½' - 16' CL 35 16 80 93 99 100
85 S-lan 1
85 PlnSee Site 19k' -21' CL 34 15 74 87 96 _98 99 100 -611

I?

I'

I.

(I

()

-4
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SERGENT, HAUSKINS & BECKWITH CONSUL-NG SOIL ANO

APPLIEO SOIL MECHANICS 0 ENOINEERING GEOLOGV 0 MATERIALS rNGINEERING

S DWAINE SIGAENT. PF,. JOýN B. "AUSKINS. P H GEORGE 4. BECKWITH 0I .

DALE V. BE0ENKOP. P 9- ROBERT 0 8OOTH. P E. BENNY E MCMILLAN. V P ,
BUD WOCOWARO

October 26, 1978

United Nuclear Corporation
4801 Indian School Road, N.E.
Albuquerque, New Mexico 87110

SHB Job No. E78-1096

Attention: Mr. John Abbiss

Re: Embankment Volumes-Borrow Quantities
Tailings Disposal Systems Analysis
UNC Church Rock Mill Site
Church Rock, New M1exico

Gentlemen:

Our Engineering Analysis Report relative to available borrow

quantities and required embankment volumes for various schemes

of future construction on the referenced project is herewith

submitted. The report includes the results of test drilling,

laboratory analyses and estimated quantities of borrow and em-

bankment materials. Also included are estimated data relative

to tailings storage volumes and reservoir life based upon pro-

jected future milling rates.

Should any questions arise concerning this report, we would be

pleased to discuss them with you.

Respectfully submitted,

Sergent, Hauskins & Beckwith Engineers

Robert-D. 60oth, P.E.

REPLY TO: 2821 GIRARD BLVD., N.E., ALBUQUERQUE, NEW MEXICO 87107

PHOENIX
(602) 272-6848

ALOUQUEPqUE EL PASO
(505) 345.8306 (915) 591.8188

TUCSON
'632) 884 9333
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Job No. E78-1 096

Embankment Volumes - Borrow QuanLities

Church Rock Npw Mrmirn

Projecl

Mateiial

Source

HOLE LOCATION DEPTH UN I F I E0 SIEVE ANALYSIS - ACCUM % PASSINGNO L CLASS. L L 200 100 40 16 10 4 ' /" ¾ V114 Ito i t

1 See Site 4k' ML 26 NP 54 85 94 98 100 6 9Plan .....

2 SeeSite 9k' CL 25 10 53 72 84 90 95 98 100 7 9)'Plan 
7__ _-3 See Si'tePlan 14k' SM NV NP 48 91 99 100 5 96

See Site CL 34 16 79 95 99 100 8 9

See Site 4k' CL 32 115 76 91 98 _ 100 7 19
Plan .... 1 _

5 See Site 14k' CL 30 1.3 62 80 93 1 100 8__9_Plan __- _ _-- _ -196 See Site 4J•' CL-Mi. 24 5 61 84 96 98 99 __100 __ __5 K9Plan5
See Site 9k, SM 23 NP 44 85 97 99 100 5 1__7 Plan

8 See Site 24a' CL 33 14 94 1 99 100 139
9 See Site 9k' CL 42 18 93 94 96 98 99 100 _1_9

Plann__.1-_. 
9

10 See Site 9iV SM NV NP 22 43 57 69 79 87 96 100Plan - - -_ fII See Site 4k' CL 31 11 64 86 95 97 99 100 -_-- _.19i1 PElan --..

12 See Site CL 30 8 56 84 91 94 96 ___99 100 619(
16 See Site 04' CH 54 29 93 95 97 99100 -too__

18 See Site 11C 26 I 52 79 90 95 99 100 4P] CL10 ,'26 0J9 9

* 4,

- I

-5

-. 4

4 -

4-

) - I

4- I

10

t SERGENT.HAUSKINS & a-C
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Job No. E78-1096

Project Embankment Volumes - Borrow Quantities

Church Rock, New Mexico

Matef ial

Source
HOLE LOCATION DEPTH UNIF I ED SIEVE ANALYSIS - ACCUM % PASSING - IAiNO CLASS. 200 100 40 16 10 4 '/4 v" / 

1
1MI2 mo i -s

18 'See SiteI18 Plan 144 _ _.CL 32 11 92 98 99 100 38 96- ob

19 See Site SM 22 NP 41 64 82 88 94 98 100 5 9h-I/.Plan . 88_ _ 94_ _ 98_ 100 5_ 96_ 1/21 See Site
Plan S4' SM NV NP 21 58 85 90 95 99 100 3 96-1,

22 See SiteSeSe 4k' CL 28 9 51 74 84 90 95 99 100 5 96-I-',
22 Plan__________
23 See Site

23 Se 41' CL 30 9 56 80 92 94 96 96 98 100 7 9 -21

24 See Site 9k' CL 43 18 96 97 98 100 I0 96-21___ PI-an 1___ _ 96__ __ _ _ _ _ __ 21 _ _ __ __ _

25 Plan 9S' CL-ML 25 5 52 80 93 98 99 100 20 9b-2.

26 See Site 14½' SM NV NP 22 42 52 63 77 91 100 2 96-2

29 See Site 4k' CL 49 22 97 98 98 100 10 96-.Plan __ _ _ _ _ _ __ _ _0____ _ _ _ _ _

30 See Site 4kCL 2ilPlan 4½' CL 27 I1 55 73 80 86 92 96 100 8 96-2'
31 See Site9kPlan 9½' CL 26 11 52 83 98 99 100 5 96-21

32 See Site
32 SeSt 4k' SM NV NP 29 70 96 100 5 9t) 5 ...

-___ plan ---__ __ _ _ _ _

32 See Site 24k' CL-ML 25 6 61 92 99 60 96
.Pl an ........ ......______ ___-_--

SERGENT. kAUSKINS & I3( CM%,I ,Wti
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TABULA'i OF TEST RESULTS

JobNo. E78-1096

Project Embankment Volumes - Borrow Quantities

Church Rock. New Mexico

M.aIeria

Source

'I

-1 V P-V -. 
1-~hOLE

LOCATION DEPTH
UN IF IED

CLASS.
SIEVE ANALYSIS - ACCUM % PASSING

LL P' ( /', |•
t'" .200 10O o 40 16 10 4 '/4 3/ ¾3 I I . ,to is I

34 See Site 14k' SM 18 NP 40 69 96 98 98 99 100 5
Plan~_ _ _ ___ _ _ _

3 5 SeeSite 9' SC 24 6 47 75 94 97 98 98 100 _ 5

See Site36 Plan 4k' SM NV NP 25 55 91 96 99 100 2See Site 4k' SM 22 NP 45 78 88 89 90 100 637 Plan

96

9 -

96-

96-

4- i I-I-I t I I r I I
0

4 I I-i-I-t----i t--t-1 I 1-I

________________ I I I-I-I-I-I-i

.1 I I I-t-------1-t-~--1~f~~I I

_______________________ I _________________ i
i

I EGEa ASKN c-~
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Church , Xcw .. xico
SH3 job 010. E79-1096

FIELD MOISTURE TESTS

D-22

Test Pit No.

A-3

A-4

A-5

A-6

Sample No.

A3-6

A3- 7

A3-8

A3-9

A4-1

A4-2

A4-3

A4-4

A4-5

A4-6

A4-7

A4-8

AS-1

A5-2

A5-3

A5-4

A5-5
A5-6

A5-7

A5-8

A5-9

AS-10

A6-1

A6-2

A6-3

A6-4

Depth (ft.)

1.5

3.0

6.0
2.0

9.0

5.5
4.0

1.5

5.5

9.5

2.5

1.5

10.5

9.0

7.5

6.5

5.0

2.5

.5
8.0

5.0

2.0

11.5

5.5

4.5

2.0

% Moisture

13
7

20

13

12

12

7

7

5

18
7

9

8

4
13

8

5

12

16

14

9

10

21

9

8

8

I
Is A' SERGENT. HAUSKINS & BECKWITH
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Cliurchi Rock, New 'exico

SHB Job No. E79-1096

FIELD MOISTURE TESTS

D-2 3

Test Pit No.

A-6

A-7

C-I

Sample No.

A6-5

A6-6

A6-7

A6-8

A6-9

A7-1

A7-2

A7-3

A7-4

A7-5

A7-6
A7-7

Cl-I

C1-2

Cl-3

C1-4

Ci-4
Cl-6

C1-7

CI-8
CI-9

cl-10
Cl-ll

Cl-12

Cl-13

Cl-14

DeDth (ft.)

1.0

6.5
4.5

3.5
1.0

7.0

5.0

3.0

6.5

5.0

3.0
2.0

0

.5
1.8

2.2

3.0
4.0

5.0

6.0

8.0

8.0

9.0

10.0

11.0

12.0

% Moisture

12
18
6

8

14

6

6

12

7

5

14
11

18

22

15

22

13
24

18

21

22

19

18
20

21

21

iSERGENT. HAUSKINS & BECKWITH
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Church Rock T Da-n
Church Rock, "'c Mexico
SHB Job No. E79-1096

FIELD MOISTURE TESTS

D-24

Test Pit No.

C-I

C-2

C-3

Sample No.

Cl-15

Cl-16
Cl-17

Cl-18

CI-19

Cl-20

Cl-21

CI-22

C1-23

Cl-24

Cl-25
Cl-26

C2 -4

C2-5
C2 -6

C2-7

C2 -8

C2-9

C3-2
C3 -4
C3-5

C3-6
C3-7

C3-8
C3-9

Depth (ft.)

13.0

14.0
7.2

8.2

9.0

10.0

11.0

12.5

14.0

14.0

9.0

7.0

7.0

5.0
3.0

2.0

5.0
2.0

6.5

5.5
4.5

3.5

5.0

2.5

.5

% Moisture

17

17
13

13

22

18

12

14

12

14

16
21

8

19

12

11

16

12

ii

17
12

14

14

14

12

SERGENT, HAUSKINS & 8ECKWITH
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Church Rock, L.;Ow M!exico

SHB Job No. E79-1096

FIELD MOISTURE TESTS

D-25

11
[i
[I

Test Pit No.

C-3

C-4

Sample No.

C3-10

C3-11

C3-12

C3-13

C3-14

C3-15

C4-1

C4-2

C4-3

C4-4

C4-5

C4-6

C4-7

C4-8

C4-10

C4-12

C4-13

C4-14

C4-15

C4-16

C4-17

C4-18

C4-19

C4-20

C4-21

C4-25

C4-26

C4-28

Depth (ft.).

2.5

3.5
4.5

5.5

6.5

7.5

1.0

2.5

4.0

6.0
9.0

1.5

3.0

4.0

6.0

8.0

8.0

5.0

7.5

8.2

9.0

9.8

2.2

3.5

4.5

7.5

8.5

6.0

% Moisture

11

14

17

14

19

17

13

10

13
10

20

13
7

9

12

18

19
7

19

15

18

17

8

7

6

6

9

9

J s
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SHB Job No. E79-1096
D-26

FIELD MOISTURE TESTS

Section No.

D-1

D-2

Sample No.

Dl-1

DI-2

D1-3

D1-4

D1-5

DI-6

D1-7

D1-8

DI-9

DI-10

DI-1I

DI-12

Dl-13

Dl-14

DI-15

Dl-16

Dl-17

DI-18

Dl-19

Dl-20

D2-1

D2-2

D2-3

D2-4

D2-5

Derth -(ft.)

6.0

7.0

8.0

10.0

12.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

29.0

2.0

3.0

4.0

5.0
6.0

7. foiscure

12

12

10

8

10

10

10

13

11

12

16

12

12

9

10

12

14

14

14

11

16
2

10

14

10

I SERGENT. HAUSKINS& BECKWITH
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GOODSON & ASSOCIATES, INC. TABLE I
SUHMARY OF LABORATORY TEST RESULTS

PROJECT NO: 6583.01

I I I Type I INatural II I IBoring I Depth I Sample I of I Visual IHoisturelSpectficl Other Testing I RemarksNo. I (feet)l Identification ISamolei Description 1 (1) IGravitX2 II
P-1 I 3 IP-l-lB, 3.5-4, qalI SS I brown sandy silt I 12.8 I I II_ _ _ _I __ _ _I. _ _ _ _ _ _ _ I _ __I _ _ _ _ _ _ _ _ __I I I I
P-1 I 6 IP-1-2B, 6.5-7, QalI SS I tan clay I 34.8 I I II _ _ _I •1 I__ _ _ _ _ _ _ _ _ _ _ _ _ _ I _ __ I I I
P-I I 15 IP-1-4B. 15.5-16. I SS I gray-white silty I 7.0

I lZone3 I sand I I I I
P-2 1 5 IP-2-IA. 6-6.5, QalI SS I tan sand, some clay I 9.8 I I I

I I I lumps I .-. 1 I IP-2 I 10 IP-2-2B. 10.5-l1, I SS I brown clay, some 20. I I gradation I K Z-.-
I 10ai l I organics I _ _I I---P-2 1 15 IP.2-3B, 15.5-16, I SS I gray clay, some sandl 20.2 I I II - lOal _ I I I I I II P-3 1 5 IP-3-1A, 6-6.5, Qall SS I gray sandy clay j 29.2 I I III I I I I I I II P-3 1 10 IP-3-2B. 10.5-11, I SS I brown silty sand, I 16.2 j I gradation I

II I 1Oal I I some organics I I I
I P-3 1 15 IP-3-3B. 15.5-16, I SS I brown sandy clay I 21.4 I I i
_I I I I I I _ I II P-4 1 5 IP-4-l1. 5.5-6. QalI SS I tan sand, some clay J 10.6 J I gradation
I _ I I I I I I__ , ;!i "II P-4 1 10 IP-4-2B, 10.5-11, I SS I brown clay, slightlyl 16.8 I I I I

1 I _ Oal I I sandy I _ I I _I P-4 I 15 128-30, P-4-3B, I SS I brown clay I 13.0 I I I
1 1 _ 115.5-16. Oal _ I _ I I II P-5 I 5 IP-5-1A, 6-6.5, QalI SS I brown silty clay, 7.6 I gradation I

I I I I I slightlv sandy ! I -I
I P- I 10 IP-5-2A, 11-11.5, I SS I tan silty sand 4.6 I
f I lQal I II I
I P-5 I 15 13-4-3, P-4, 3B, I SS I brown silty sand 19.4 I

I 115.5-16. Oal I I I
I P-6 I 5 IP-6-1A, 6-6.5, QalI SS I brown slightly sandyl 6.6 I 1

I I I ICl x II
I P-6 I 10 IP-6-2A. 11-11.5, I SS I brown silty sand 3.6 I
I I -I I0a I

Note: All split spoon (ss) jar samples had loose lids when received. Several
lids were tightened and bags double-bagged when received.

bag samples had holes in the bags.



COODSON & ASSOCIATES. INC. TABLE I
SUMHARY OF LABORATORY TEST RESULTS

PI

Boring
No.

P-8

-4. I I TypeI
Depth I Sample I of
(feet1) Identification jSamole!
S IP-8-1h. 6-6.5. QalI SS I

I I I

Visual
Description

brown slightly
01 a.

INatural I I
IjoistureJSpecificl Other Testing

. .. (1) ICravity I
sandyl 17.0 I I

I I 1

ROJECT NO: 6583.01

Remarks
-I

I -8 I 10 IP-8-2A, 11-11.5. I SS I brown slightly sandyl 1•`.5 1 I hydrometer, I ,.--'
II Oal .I I1 ... 11.--- -" I P-radation .I P- 15 IP-8-3B. 15.5-16, I SS I brown slightly sandyl 23.0 I I II _ Oall I _ _ _ _ _ IB-4 5 IB-4-1B, 5.5-6, I SS I gray claystone 28.5 I I I

- IHancos IJ_ I II II B-4 1 10 JB-4-2B,. 10.5-11. SS I gray claystone J 22.9 I 2.57 I hydrometer, I
I I '-jkancos I gradation JB-4 15 IJ-4-3s, 15.5-16, I SS I gray claystone I 23.3 I I I

IIancoj_ I III_ _ _TP-1 5-6 I sand I bag J brown silty sand 4 7.8 I I gradation. I x;
I I _____ I. I I _ I standard vroctor I ; '

TP-2 I 4-5 J sand J bag 4 brown silty sand 11.8 J J . III_____I I_________- I .I _____ I ____1_________ I ________-
TP-2 4 6-7 1 sand Ibuckeci, brown silty sand J 11.9 I I gradation. ,

II I__I_ I I I sI tandard proctor I
TP-3 4 7-8 I silt 4 bag J brown silty sand J 6.7 J I JI!_ _ I _ _ I I _ _ _ _ _ _ I_ _ _ I _ _ I I l _ _ _ _

TP-3 4 11-12 4 sand J bag I brown silty sand J 27.0 J I J hole in bag
!Ir•:'-,• I l I ... . I _ I I ! when received I

I T?4* 12 U, 2 Wi i4s bLw\~-~ ay \ IA3C \J. _2 iy~zrmeter .,ArA4&a4..
__ Ition. stan. proctor

TP-4 I 8-9 I sand I bag J brown silty sand I 6.5 4 2.62 4 gradation I .(. .I __I __I _ ____I I ______I I I I____I
TP-5 I 1-2 I sand I bag, brown silty sand I 13.6 I I I4 _ _l-....I .~1_____I I._ _ _ _ _ I I I4 1 I
TP-5 J 6 4 sand 4 bag I brown silty sand I 5.0 I I II _ _ I4_ _ 4. I __ I I _ _ _ _ _ _ I I__ __ _ I _ _ __ _

TP-6 I l I silt I bag brown silty sand I 14.1 I I II______________ , ________._______ I I I ____________I ________

TP-6 I 9-10 I silt/sand I( bag I brown silty sand I 8.5 I 2.63 I hydrometer, I
I I III I I gradation- I -I

0



GOODSON & ASSOCIATES, INC. TABLE 1
SUHHARY OF LABORATORY TEST RESULTS

PROJECT NO: 6583.01

I I I Type I Natural I I IBoring I Depth I Sample I of I Visual IHoisturelSpecificl Other Testing I Remarks
No. I (feetL 1 Identification aiSmple! Descrintion 1 1I) l[ravity I 1[.1TP-7 I 4-5 g silt I bag brown silty sand 1_9.7) 1 1hydrometer, grada-i

I I I I I ltion. stan. proctor
TP-7i 9-10 sand I bag brown sandy silt °'7.4 ', I hydrometer. III I _ __ I I_ _ gradation !
TP-8 -'F- I sand Ibucketl brown sand I 5.5 1 2.63 1 gradation, II. II I I I _ _I standard Proctor I
TP-9 5 5 I silt I bag I brown silty clay 1 9.0 1 1 1 hole in bag

I L ..w I I - I I . I I when received
TP-10 I( 2-32 I silt buc I 1,ý? 2.63 1hydrometer. grada-I

I- II- _ 1 I Ition. stan. proctor
TP-15 6 sand ba brown slightly 1 5.6 1 1 gradation

! I I I gravellv sandy siltI I I [
B-4 I - I cuttings - Mancoslbucketl [ I standard proctor [II ______I I_____________ .... I ________________I___ l__ ___ I ______________I

"- I - Bentonite I bag I Industrial bentonitel I standard proctor III I _ _ _ __I __ I _ _ _ __ _I_ _ I__ _. I
TP-2 I 6-7 I 801 soil, 20% I ..... I I standard proctor I

I _ bentonite I II I
S P'..' i 5.. I 1; zll ' l ..... I I standard nroctor I

.1

.1

-I-

I-..
"I

I-.-

I-

I-

I-

P-1

P-1

P-2

P-3

P-4

P-4

P-5

-I--

-I.-
20

25

20

20

30

20

I #-I bentonite I_ I
I P-I-5A, 20-20.2 1 jar I

I P-1-6A, 24.5-25 1 jar I
.1 ~I __ _I-

P-2-4B, 20.5-21 1 jar I
! ~I

I P-3-4Bo 20.5-21 1 Jar I
I I

P-4-4B, 20.5-21 1 jar II II
P-4-5B, 30.5-31 1 jar I

I I ISP-5-4B, 20.5-21 I Jar I
I I I

gray siltstone

gray siltstone

brown silty clay

brown silt/clay

brown silty clay

gray silty clay

brown silty clay

I I

I 8.5 1

I 9.2 1
I I-

1 25.0 I
I I-

1 24.9 1
I I-

1 25.0 I-II
24.4 1

I I
I 9.8 I
I I

I I
I II
I II
I II
I I
I I -
I II
I I
I II

_ _ I II
I II
I 124.6% after 1

_ !wk w/ loose litil
I 112.0% after 1 I
I wk w/ looe Idl

'.

| | •

Note; P-5 @ 30' was not in the group of samples delivered on 12-24-86 for testing.



GOODSON & ASSOCIATES, INC. TABLE 1
SUMMARY OF LABORATORY TEST RESULTS

PROJECT NO: 6583.01

Bor

IP*-
I-

IP-

P-

IP-~

IP-

ing
0.
6

6

6

8

8

8

I I
I Depth I Sample
I (feet)! Identification
I 15 IP-6-3B, 15.5-16I _
1 20 IP-6-4B, 20.5-21

I 30 IP-6-5B, 30.5-31
I

I 15 P-8-3A, 16-16.5

I 20 IP-8-4B, 20.5-21
I 30 II 30 lP-8-5A, 31-31.5

I !
I I

S I
I I

II
I I

I I

I I

I I
I I

I Type I
I of I
I Sample I

I Jar I
I I
I Jar I
I I
I jar I
I I
I JarI
I I
I jar I
I I
I Jar I

II
I I

II
I I

II
I* I
I I
I I

I I
I I

Visual
Descr1otion

brown silty clay

brown clayey silt

brown silty clay

brown silty clay

brown silty clay

brown silty clay

INatural I I
IHoisturelSpecifici
I (A) IGravity I

8.2 I
I I

8.1 I
'I I

5.2 I

I 21.9 I

22.8 I

I 30.4 I
I I I

I I I

I I

I I I

I I I
II____ IL

I I I
I I I

18.2% after 1 wkI
Iwith loose lid
123.2% after I
jwk w/ loose lidl
II

II

I1
II

II
I1
II

I

II
)ther Testing I Remarks

I _ _ _ _

II
II
II

1 I 1 i i iI ___ I _________ I ___ I __________ I ____ I ____ 1. _________ I
I I I I 1 I I I

____ I ___ I ________ I ___ I __________ I* 1 ____ 1 ________

I I I I I I I I
_______ I ______ I _________________ I _____ I ___________________ I _______ I _______ I. I.I I I I I I I I
___ I___ I I I I I I I

I I 1*1 I I I I
I I I I I I I

.1

.1

0
w
C
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PMF Arroyo Hydraulic Calculation
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HYARO 4 CALCULATION FOR ONE-HOUR RIP EVENT SINW THE SCS CURVE NUMBE MIETHOD
HR 49 RAINFALL OISTRIBTION USED

Design of S•ll Dams - Revised Watershed
"PELINE RO0 MND PRO3ECT RMES-06"4

3-may-OS 14:59

E-4

ONE-HOUR RAINFALL AMOUNT
SCS CURVE NUMBER
WAN BASIN ELEV.
DIRATION (0)
WATER COURSE LENGTH (L)
WATERSED AREA (A)
MAXIMUM RELIEF (H)

ELEV ADJST.MENT

AREAL ADJUTMENT (OSD)

WATERSHED A3USTMENT
(OSO. TABLE 5. PG 67)

ITEM

PERCENT OF 1-4'IR RAINFALL

(=S.TABLE 2. PG 52)

.tLATIVE RAINFALL

INCREENTAL RAINFALL

SEQUENCE

P - CUMUJATIVE OESIGN
RAINFALL

Q - CLJATIVE RUNOFF

INCREMENTAL RItOF OR
E)CE RAINFALL

TIN OF CONCENTRATION (TO)

ADJUSTED Tc

TIME TO PEAK (Tp)

BASE PERIOD (Tb)

" P.PJ( OIS04ARGE

9.4 INCHES
79 5-

7275 FEET
0.25 HOURS
6.98 MILES

18.22 S0. MILES
819.0 FEET

.U8625 ADJ. RAINFAL

0.75 ADJ. RAINFAI

2.66

6.88Si181

L 8.33 INCHES

L 6.25 INCHES

".25

74

4.62

4.62

0.37

6.37

.11.

@.a1

TIME PERIOD.
0.25-4.58

89

5.56

0.94

6.94

1.31

6.1B

6.17

HRS
0.5"-.75

96

5.94

0.37

4.62

5.94

3.62

3.45

0.75--1.6

6.25

0.31

6.31

6.25

3.90

0.28

1.86 HOURS

1.92 HOURS

1.28 H-OURS

3.42 HOURS

6893 CFS

Canonte nvironmeni
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INTERMEIATE HYCROMAFI
T TEh

THIlm FaxTw YtOVF
TIMt FIRST SEMO~

PEWC DISC•-WE (cfs)

6..0
0.16

0.48
6.64
0.SM
0.96
1.12
1.28
1.44
1.66
1.76
1.92
2.08
2.24
2.40
2.56
2.72

3.04
3.20
3.36
3.52
3.68
3.84
4.0
4.16
4.32
4.48

67.72 .153.31 23748.32 1928.13

0.60
8.46

16.93
25.39
33.86
42.32
60.79
59.25
67.72
62.65
57.58
52.51
47.44
42.38
37.31
32.24
27.17
22.10
17.03
11.96
6.89
1.82
9.00

0.00
144.16
288.33
432.49
576.66
726.82
864.98

16.15
LL53.31
L166.98
980.66
894.33
868.91
721.68
636.36

549.63
46Z.71
376.38
290.06
203.73
117.46

31.68
0.66

6.09
2968.54
5637.08
8Me.62

11874.16
14842.70
17811.24
20779.78
23748.32
21976.75
26)3.3.18
18415.61
16688.65

148M6.48
136.91
1135.34
9W.77
7756.20
5•r2.63

2417.49
M39.92

6.66

6.26
241.•2

723.65
964.06

1216.68

1446.10
1587.11
19M8.13
1763.81.

1639.49
1495.16
13560.84
1268.52
1sm.20

917.88
773.56
629.24
484.9Z
346.66
196.28
51.96
6.09

0.66
8,46

16.93
169.56

3290.73
6411.90
9774.08

13136.27
16498.45
1S847.10
73195.75
26313.92
24685.97

Z,144.74
19031.45
17018.17
15684.66

12.1.6e
1697.31

6951.75
4941.70
2933.49

9M6.52
196.28
51.96
0.00

CamonoeEnviro nment
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E.1 (b)

HEC-2 Calculations to Determine Umits of the PMF For:
j

- Subcritical Reaches #1 and #2
(Flatter slopes)

Supercritical Reach #3
(Steeper slopes)
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By:. SWU Date: 11-29-90 Subject UNC Gallup. New Mexico
Pipeline Arroyo Redesign

Checked By:. L7sJ.1-03-qo ProjectV. 86-060-24 Page 1 of_

&Mpose. This calculation brief presents a description and HEC-2 analysis
of Alternative #7 (recommended redesign alternative for
Pipeline Arroyo). More specifically, the design assumptions.
summary, and HEC-2 input/output for Alterative #7 are
included.

The HEC-2 analysis for Alternative #7 involved two separate
runs of the HEC-2 program. The first HEC-2 run represents
subcritical flow in Reaches #1 &#2 (flatter slopes) of the
reconfigured channel. The second HEC-2 run represents
supercritical flow in Reach #3 (steeper slopes) of the
reconfigured channel.

The cross sections used in the HEC-2 analysis are shown on the
enclosed maps (Figures J-/ &J-2).

Method: The U.S. Army Corps of Engineers' HEC-2 computer model
for open channel flow was utilized to analyze the reconfigured
channel.

o See the HEC-2 output that is included at the end of this
calculation brief.

o See Figure #2 on page #4 for relationship (profile view)
between the following elevations:

1) Bench Top

2) Embankment Top

3) Bench Toe

4) Channel Bottom

5) PMF Maximum Water Surface Elevation
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By: SWM Date: 11-29-90 Subject: UNC Gallup, New Mexico
Pipeline Arroyo Redesign

Checked By: ____-__i-r Projectit 86-060-24 Page 2- of 40

Assumptions: The following assumptions were made in the design process:

o the reference line used in all alternatives is the centerline
for the present channel design under the existing
reclamation plan. All station numbers refer to stations
along this line. which is plotted on the enclosed maps.

o The sandstone outcrop located at @Sta 62+70 is known as
the Nickpoint.

o Reach #1 is defined as that part of the channel that is
located between Sta 0+00 to Sta 40+00.

.o Reach #2 is defined as that part of the channel that is
located between Sta 40+00 to Nickpoint.

o Reach #3 is defined as that part of the channel that is
located between the Nickpoint and Sta 85+70 (end of
channel).
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By: SWM Date: 11-29-90 Subject:. UNC Gallup. New Mexico
Pipeline Arroyo Redesign

Checked Ely. 65/I.2-03.qo Project 8: 86-060-24 Page 3of'l40

Summary of Alternative #7:

In Alternative #7. the channel is modified only slightly from the
existing configuration as follows:

o ensure a 30" wide. 2' deep channel bottom from Sta 5+00
to Sta 61+7o fI.1. iow-flow channel)

o Fill existing depressions and headcuts

o a stone filled trench (jetty) will be installed at Sta 59+50 to
reinforce the Nickpoint and maintain shallow upstream
slopes.

o a 40' wide protective bench will be constructed at the
tailings embankment toe which would protect the
embankment and tailings during the PMF.
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WATER SURFACE PROFILES
VERSION OF SEPTEMBER 1988
ERROR: *1,OZ,13,14

UPDATED: JUNE 1991
RUN DATE 11/23/91 TIME 23:03:22

E-11

' U.S. ARMY CORPS OF ENGINEERS
a THE HYDROL06IC ENGINEERING CENTER
a 619 SECOND STREET, SUITE 0

D DAVIS, CALIFORNIA 95616-4687
0

e
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t.... .*.. oto* .. ot ,.,o . ....t. O o *.... *.,*°. ..,l• ,,l°° ~ l~o, ° .......ll .l a t. t

FULL MICRO-COMPUTER IMPLEMENTATION

HAESTAO METHODS
H mAmfmS mTmgA 0 A fmST HUUU

31 lrookside load ' Waterbury, Connecticut 1618 ( 213) 755-1666

END OF MANNER



E-12
Run Bate: 11M2/98 Run Time: i8:Z0:33 I4?ersion: 5.30 Oata File: ai.t7.hc2

THIS RIN EXEUTED 11/46/99 18:20:33

HEC2 RELEASE DATED SEP 88 UMATED 1"99N

MUO (MR - 01.02,03.04
MDWIFICATIMN -

TI ALTEU ATIVE 17-EACH 12--0=263 CUS
TZ UNC TEC" NO. 864B6-Z4 RESP. TO WC CMENTS 11/7/90
T3 PIPELINE ARRO 9MITICAL FLOW

J3 ICHEDE INO NI•/ IDIR STRT ¶ETRIC

p A: 4 D

WVINS 0 WSEL FQ

0 a 0 6 6.64 0 6 z638 6%31 a

NC M.MS
X1 61.40
GR 6M6
GR M
GR seL.
XI 63.5OR 696U.5

XI. 69.40
GR 690
GR 6943

X1. 57.75
GR 6966
GR 6941
OR 6945
GR 696

XI 50.90
GR 6975
GR 6MO
GR 690

X( 41.95
GR 6970
GR 6947
(R 690.5

X(1 36.10

GR 6970
GR 6968

GR 6970
GR 6956
GR 6§66
eR 6M6
GR 5970

17
0

270
683

767.5

16

0
185

663

14
0

712

12
4

567
56.

9
0

71l

21
0

615

ef

1422
1919

0.03
250

69E6

6942
6957

6943

145
6956
6945
6945

466

6976657
6947
6970

215
6966

6958.5

6968
6956
6956

6M6.4

676
55

275
60
792

515
110

53

543
35

J%

375

712
.1.0

455
746

m
70

587

985

788
146
780

135
660
me

15sa

e

69se
6942

0
127
30

9
6945
6937
6942

is$
6939
6952

250 6940
316 6937
676 691.5

260
480

727.5

160
6952
6.962

Z76
695N
6945
6945

750
6956
6944
6%57

mel

6960
6953.5

700
6956

6962.5

495
6%5
6956

6964.5

139
115

572.5

295 262
90 69e.5

238 6945
543 6953.5

140 6941.5
612.5 6957

146 6941
270 6945

587.5 6%3.5

is@ 695a
5s2
98.

236 6%1
772 6960.5

145

632

155
Z9%

627.5

140
650

535
810

em
30

532
785

775
690
6944
6976

8s 81
156 6%6
710 6953.5

70 705
215 6948.7
8wl •69.5

1140 499
565 6962
765 6956
996 6960

16"3 6966.5

583 6948.7
846

613

685
850

1078
1983

575

17

1795

6962
6955
6m6
6960



E-13

Run Oitt: 11123/91 Run Time: 23: 3:22 HgVertion: 5.31 Date file: ALT1.HC2

31 24.95
SR I1of
6R 6961
GR 6955
al 6958
61 6966
Go 7111

11 15.15
6R 7111
6R 6959
6R 6981

XI 4.85

6R 6986
6R 6971
6R 6971

26

616
895

1718

2238

15

7110
1688

14

928
1861

795
6991
6960
6955
6961
6968

691
6998
6959
6985

826
6971
6971
6971

18ot
45

795
1175
1888
2191

195
35

10
1628

1155
821
938
11M5

561
6980
6955
6955
6968
6971

918
6988
6961
6991

1635
6978

6978
6971

$41
141
865

1295
1971
2111

1188

1166
795.

1645

1618
896
951

1155

528
6971
6953
6955
6962
69818

275
866

1385
2068
2156

211
1521
1668

891

1541

6961
6953
6955
6964
6990

6961
6975
7M#8

6968
6971

$45
895

2165

72~14o

6911
6961
6995

1122
6968
6971
6981

691
157S
1698

928
1103



E-14I

Run Obtsi 11123191 Run Timit 23: 3:22 mlyorsion: 5.31 Data filt: A1T7.KCZ

SECNO
Q
TINE
SLOPE

3EPTH
Q106
VLIl
XL061

C US C
0CM
VCR
XI.CH

CRIUS
QROB
viol
XhOUR

WSELK
ALDO
OIL
ITRIAL

E6
ACH
XINCH

IOC

MV

'CNYXNR
ICONT

HIL
VOL
WTI
CORAR

OLOSS
TWA
ELNIN
TOPWID

L-BANK ELEV
R-aANK ELEY
SSTA
EIOST

"PROF I

ISECUO 61.49#
3720 CRITICAL

61.400
26310.0

.01
.006727

(0- 51,40
DEPTH ASSUNED

10.32 65943.32 6943.32
.1 26286.8 13.2

.00 12.58 2.81
1. 0. t.

6 1.00

.I

6945.77
2090.3

.031
is

2.45
4.1

.035
1

.0I
.0

.11

.10
.0

6933.11
429.81

6945.10
6942.00
253.36
683.16

*SECKO 61.411
3685 21 TRIALS ATTENPTED WSEL,CUSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

61.4## 7.99 6946.99 6946
26311.1 .1 25597.1 79:

.Ol .e0 12.75 8,
.0111o 1 160. Il. I:

"SECIO 57.750
36865 20 TRIALS ATTEMPTED WSELCWSEL
3693 PROIABLE MINIMUM SPECIFIC ENERGY
3721 CRITICAL OEPTH ASSUMED

57.751 8.64 6949.64 6949.
2631160 626.4 25313.3 36#

.#1 5.99 12.64 6,
.617597 216. 262. 29

'SECID 51.11#

3301 NV CHANGEO MORE THAN MYINS

.99
3.0
.15
31.

.00
.0

.il0
20

.ll

104.5
.035

21

6949.47
2111.7

.031
15

6952.15
2002.5

.639
0

2.48
97.3
.135

0

2.41
56.3
.135

t

.79
4.8

.160

2.65

17.7

.0o

.00
1.9

6939.16
437.46

.01
3.8

6941.16
472.82

6956.10
6943.01
111.31
541.13

6945.50
6945.01

94.45
561.27

64

'.3
.40
I5.

3362 WARNING: CONVEYANCE CHA16E OUTSIDE Of ACCEPTADLE RANGE,

51.110 10.33 6954.33
26311.0 8537.4 17593.8

.03 6.09 9.30
.002981 751. 775.

.00
168.8
3.82
650.

.01
1401.0

.135
3

6955.52
1787.5

.131
I

[RATIO - 1.61

1.26 3.48
44.2 65.4
.935 .0i0

0 .00

.11
13.3

6944.00
669.72

6951.00
6951.01
122.69
732.41



E-1 5

Run Oat#: 11/231/9 Run Tise: 23: 3:22 HAVersion: 5.30 Oate File: ALT7.HC2

SECIG

TINE
SLOPE

OEPTH
QLOB
VLOB
XLOBL

CUSEL
QCH
VCH
ILCN

CRIvs
QRQ8
VROI
XLOBR

USELI
AL08
INL
ITRIAL

E6
ACH
INCH
iOC

MV
AROB
XII
ICONT

HL
VOL
WTI
CORAl

OLOSS
TUA
ELNIN
TOPUID

L-BANK ELEV
R-BANK ELEV
SSTA
ENOST

'SECNO 41.951
41.951 9.92

26311.1 9943.8
.16 1.36

.014254 821.

6956.92
16232.2

10.95
865.

. of
123.9
3.91
8Of.

.it
1359.5

.035
3

6958.39
1481.8

.030
6

1.47
31.7
.135

6

2.86
122.2

.100
.II

.0t
24.5

6941.76
582.37

6956.10
6953.51
218.18
790.54

.L'140

'SECHO 35.106

3311 HV CHANGED MORE THAN HVYIS

3312 WARNING: CONVEYANCE CHAISE OUTSOIE OF ACCEPTABLE RANIE, CRAT0O • 1.62

35.016
26310.0

.18
.001619

'SECIO 31.110
31.111

26311.0
.11

.113213

16.68
386.5
2.88

1.41
.9

.82
495.

6959.38
25911.6

6.98
705.

6961.46
26126.9

7.32
496.

.11
1.9
.98

711.

.6I
272.2

3.12
1141.

.06
134.4

2

.66
1.1

.035
3

6966.13
3769.1

.030
0

6961.22
3557.5

.131
1

.76
1.9

.135
1

.82
90.1
.135

1

1.14
116.4

.60

1.69
219.2

.606
.66

.0I
34.3

6948.71
631.75

.66
44.1

6952.01
1614.69

6956.66
6969.s6

153.66
784.41

6961.66
6956.60

129.61
1141.31

'SECIO 24.951

3311 HV CHANGED MORE THAN HVINS

3302 WARRING: CONVEYANCE CHA16E OUTSIDE OF ACCEPTABLE RANGE, KRATIO 2.36

24.951
26311.1

.14
.616577

0.57
571.0
1.34
560.

6961.57
25313.9

4.13
520.

.,6 .6o
416.1 426.6
1.29 .035
540. 2

5961.81
6236.2

.036
0

.24
322.6

,035
0

.59
233.3

.066

.00
66.2

6953.60
1538.16

6960.16
6960.00
562.59

2140.69

'SECIO 15.151



E-1 6

Run Date: 11123191 Run Time: 23: 3:22 HAVorsion: 5.31 Data Fle: ALTI.HC2

SECIO OEPTH CWSEL CRIUS WSELK E6 HV HL OLOSS L-SANK ELEV
Q OLD S H ao 0 ALOD ACH ARDS VOL TVA I-BANK ELEV
TINE VLOS VCR Viol XIL INCH XN0 WTI ELA1 SSTA
SLOPE ILOOL XLCH LOOM ITRIAL TDC ICONT CORAR TOPWIO ENOST

3301 V. CHANGED NONE THAN HVINS N /O qo
3685 20 TRIALS ATTENPTED WSEL,CUSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3721 CRITICAL DEPTH ASSUMED

15.151 4.13 5963.13 6963.13 .If 6964.48 1.45 1.61 .11 6960.0i
26310.1 1277.3 4111.3 21315.4 221.3 385.6 2213.4 411.2 90.6 6961.11

.17 5.81 12.21 9.18 .135 .130 .135 .l00 6959.11 544.57
.111721 916. 996. L186. 20 14 6 .00 986.54 1531.11

'SECNO 4.851
7185 NININUN SPECIFIC ENERGY
3721 CRITICAL DEPTH ASSUMED

4.856 6.56 6914.55 6974.56 .16 6976.23 1.67 9.43 .66 6971.60
26311.1 5217.9 18544.5 2477.5 851.3 1586.5 399.1 46&,2 113.1 6971.10

.21 6.21 11.69 6.26 .135 .136 .135 .111 5968.10 446.35
.111113 1035. 1122. 1170. 3 14 6 .if 884.18 1331.03



E-1 7

PROFILE FOR STRIAN IKE ARROYO SUBCRITICAL F

PLOTTED POINTS (B1 PRIORITY) E-EVERStY,W-ATE2 SURFACE,I-INVERT,C-CRITICAL W.S.,L-LEFT BANK,R-R161T BAKO,0-LOWER END STA

ELEVATION 6933.
SECRO CUNDIS

6938. 6943. 6948. 6953. 6958. 6963. 6968. 6913. 6918.

61.40 6.
•60.48 180.

21H.

301.
57.75 400.

711.
6ff.

1,11211.
1311.
141O.
1501.
1601.
17oo.

1910.

211t.
22l1.
2311.
2411.
25lI,

35.11 271i1.
2100.
2900.
3111.
3110.

31.11 3211.
3310.
311,.

1500.
160t.

2g 36110.

3800.
39O0.
4100.
415 0.
4211.
4301.

2400.

4501.

2 600.
15.10 4701.

2860.

R .U L E . ,.
1 W . EL I.
; 8I WL E II

I. OL .W E K
. RL W E. K

1 9 L W f. N
I. L W E
I. L. w .J

I. RL U . f
I R L . E
.1 . L W E

I L V E
ILJ W E

I L W0 ME

S L R W E
I L A W E

[ L I m E.
.L R W ME

! L . w .E
I L .8 W.E
I. L a N.E

I L R WE
L I .W E

I .L R . f A
. I m UE ..

I L I WE .
I Lt. WE
I RL WME

I I 8 .L9E
I LU LE

1. 8. LWUE

. 8 L. WUE
.. .8 UWE

I . t E
IL WE
IL WE

I L ME.
I L WE.
I W fE
I W ME

K

K
I

0
K

I.

N.
.0

N
K

.0
K

K.
0.

0.

.0
N

0
K

.0

N
I

N.
N
a
K
K
N
4
K
I
N
I
K
0
I
K

I L W.J

I L W. E

.I L W E
I L .W E
I L .MWE
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E-1 9

Run Date: 11/23/91 Run Time: 23: 3:22 HNVersion: 5.31 Data File: ALT7.HC2

KECZ RELEASE DATED SEP 88 UPDATED JUN 1996

ERROR CORR - 11,62,13,4
NODIFICATION -

THIS RUN EXECUTED 11/23191 23: 3:31

NOTE- ASTERISK (') AT LEFT OF CROSS-SECTION NUNIER INDICATES NESSAME IN SUNNARY OF ERRORS LIST

INE ARROYO SUSCRITICAL F

SUNRARY PRINTOUT TABLE 151

SECNO

61.400

61.410

* 57.751

* 56.111

41.951

35.111

31.116

* 24.956

* 15.056

* 4.856

XLCH ELTRO

.of .of

1o66.6 .1t

262.11 .to

175.16 .6o

815.66 .tO

765.66 .6f

496.60 .16

$26.66 .tO

991.11 .of

1122.16 .o

ELLC ELNIN

.it 6933.It

.6O 6939.06

.l6 6941.66

.O6 6944.11

.66 6941.66

.O6 6948.71

.6 6952.6

.O6 6953.11

.11 6959.16

.61 6968.11

0

26311.11

26310.11

26311.11

26366.60

26310.60

26311.11

26316.11

26311.66

26361.11

26311.11

CWSEL

6943.32

6946.99

6949.64

6954.33

6956.92

6959.38

6961.46

6961.57

6963.63

6974.56

CRINS

6943.32

6946.99

6949.64

.11

.66

.61

.66

.it

6963.63

6974.56

Ei

6945.77

6949.47

6952.65

6955.52

6958.39

6961.13

6961.22

6961.81

6964.48

6916.23

112KS

77.27

79.87

75.97

29.81

42.54

16.19

32.13

5.71

111.21

71.13

VCH

12.58

12.75

12.64

9.84

11.95

6.98

7.32

4.13

12.21

11.69

AREA

2695.11

2198.12

2163.31

3232.61

2864.12

3845.98

3648.57

7134.72

2819.36

2837.44

.11K

2992.11

2942.85

3117.47

4817.25

4132.11

6536.47

4639.55

11951.51

2539.98

3118.29



E-20

Run Date; 11123119 Run Tis: Z3t 3:22 HINersion: 5.30 Oata Filt: ALTI.HCZ

:NE ARROY0 SUBCRITICAL F

SUNNARY PRINTOUT TABLE 150

SEC IO C USEL OIFUSP OIFUSX OIF IUS TOPWID XLCH 4 0 i 1/

t 61.401 26311.11 6943.32 .10 .60 -6.68 429.81 .6

0 61.411 26311.11 6946.99 .i0 3.67 .16 437.46 1106.1

S7.1st 26311.00 694s.64 .M0 2.65 .11 412.82 262.00

51.011 26316.10 6954.33 .60 4.69 .M0 609.72 775.10

41.951 26311.10 6956.92 .I0 23.9 .ll 582.37 815.00

35.111 26306.10 6959.38 .60 2.46 .0l 631.75 715.10

31.116 26316.16 6961.46 .o0 1.12 .16 1010.69 491.60

' 24.951 26300.60 6961.57 .#t 1.11 .00 1538.11 520.00

* 15.150 26311.61 6963.13 .t 1.46 .00 986.54 991.00

4.851 26311.11 6974.56 .60 11.53 .6 884.18 1122.00



at .tttltttttttttttttttttttttttttttittttftt~tt*,ttttt ttt

* WATER SURFACE PROFILES

VERSION OF SEPTENBER 1988
ERROR: 11.02,13,14
UPOATED: JUNE 1990
OUN DATE 11126/90 TINE 15:58:57

ittltlltltttIItt*t**tttt*tltttttttlat~teatt**Stltlltl*

E-2 1
.Illltttt*,titwt~ttgSll t Ittll13ll3333tt3

U.S. ARNY CORPS OF EN6INEERS
THE HYDROL0OIC ENSGIEERIG6 CENTER

t 609 SECOND STREET. SUITE 0
DAVIS, CALIFORNIA 95616-4687

* t

ttittt*tttt3**tttttst1t t ia~lu333t3ttt *

:7•"'.' vLj

x x
x x
I x
"xxxIxx
x I
I x
x x

I

I
IXXX

W11I
I x
I
I
x
x x
XXXIx

X
xxxIX
I

x
xxxIx XXxII

I
I
IXIxIxx

X

12 *- 9 :-9

~4

FULL NICRO-CONPUTER INPLENENTATION

3333*tUSU*tt3mtlSUS*tSlUUUUUU

HAESTAe NETHOOS

37 Irookside Road ' Walterbury, Connecti~cut 06708 * (213) 755-1666

EN0 OF BANNER



E-22

Run Date: 11/26/98 Run Time: 18:30:52 Ifffersion: 5.30 Data File: reach3.hc2

THIS RUN EXECUTED .1/26/96 18:39:52

HEC2 RELEAE DATED SEP 88 URTED " 1996

ERROIFI T - K.OZ.3.04
MODIFICATION -

Ti ALTERNATIVE 17-REMWIMIO. REACH 13 O(Ftf).2638S CFS
T2 LJC P~aJECT NO. 88-46-24 RESP. TO WC MO~lTS 16/17/98
T3 REACH 3 - SIJPWTICAL FLOW

2- -ý" 4 0

.11 Ia*IEO IN'Q NIlA IDIR STRT METRIC WINS 0

8 a 6 1 0.61 0 6 26366

WSL FO

6%56

NC e.0% e.m
XI 57.75 16
GR 6958 0
(R 6941 195

S 6945 331
It 6961 660

6.13
145

6%65

6946

lie

6956
6943

35

375

515
119
539

XI 66.46
GR 6968
GR 6943

16

515

XI 61.40 17
GR 6960 6
GR 693Z 276
(R 6942 686
G, 69%1.5 767.5

X. 62.30 22
GR 6966 6
GR 6W 250
GR 693 329
GR 693 595
GR '69M.5 819.9

250 669
696 55
6933 275
6942 790
6957 792

275

6%9
6945
696

1695
6939
6962

,66
6%l0
6933
6942

295
6S9
6930

6904

z2s 262
96 6945.5

231 6945
543 6963.5

13
115

572.5

195
127
636
669

166
693
6952

96
6945
6937
6942

140 6941.5
612.5 6957

256 6940
316 6937
676 6951.9

145
632

266
480

727.5

145 6941
276 6945

587.5 6953.5

155
295

627.5

250

6•9

6•4
67

33
35

251
331

68
845

75 150
85 6945

266 6S22
396 6935
656 6946.7

945 is%
96 6945

276 6925
338 6935

777.5 6969.5

156 6945
286 6922
435 6939
717 69M0.5

175
306

476
769.9

Xl 63.88
GR 6966
G 6R 6M
GR 6•2
R 6•.4

26

246
325
955

3E8
671

1675

300 335
6955 89
6925 Z6
695 339

6946.7 728.5

650 735
69566 4

6946 456
-Bw 69.

6934 im8

695E
6926
6936

6%9.5

18s
3H

375
817.5

6946
6962
6939
6967

6909

6925
6967

18i
306

575
850

(1 73.86
GR 6960
(R 6945
GR 684
91 6934

860
6%9
693
696
6946

529

735

1216

630
6945
6925

6946

246
625

757

346
650
995

1m5



E-23

Run Dote: 11J26191 Run Time: 15:58:57 RWVersion: 5.31 Data File: reach3.hc2

X1 801,1
6R 6925
6R 6915
61 5912

Xl 82.91
61 6925
6A 6911
6R 6915
6R 6931

15

310
481

19
0

481
115

1181

325
6921
6911
6925

481
6921
6811
6915
6940

441
140
325
790

645
115
s10
864

1196

291
6920

6874.3
6928

0
6915
6871
6899
6951

331
271
381
911

200
531
911

1215

281
6915

6874.3
6928

1
6911
6911
6899
6961

280
410

460
64
935

1215

6910
6911
6957

6915
6915
6926

291
441

1275

471
655

1111



Run Date: 1112659| Run Time: 15:58:51 HAVersion: 5.31 Data File: reach3.hc2

SECIO
Q

TIRE
SLOPE

DEPTH
OLD&
VLOB
XtO8

CUSEL
OCR
VCN
XLCH

CR IUS
QROB
VIOl
X1081

WSELK
Aloe
lit
ITIXAL

Es
ACH
INCH
10C

NY
8108
XII
ICONT

HL
VOL
WTI
COR A

0LOSS
TWA
ELNIN
TOPUID

L-OANK ELEV
R-8ANK ELEV
SSTA
ENOST

'PROF 1

ISECIO 57.150
57.750

26310.1
.of

.414971

1.75
465.8
7.18

I.

6948.76
25545.1

15.55
8.

6949.61
289.1
7.82

1.

6955.11
64.9
.035

1

6952.43
1642.2

.831
14

3.57
37.1

.135
6

.80
.0

.000ID
.81

,0O
.0

6941.00
457.51

6945.50
6945.00

115.17
562.58 ~I~~

'SECOO 61.411

3301 HV CHANGED MORE THAN HVINS

61.411
26311.0

.11
.008186

1.85
.0

.00
275.

6946.85
25523.5

13.12
262.

6946.99
776.5
8.33
285.

.lf
.0

2

6949.47
1944.7

.131
8

2.63
92.7
.035

I

2.95
11.4

.O00

.8t
2.7

6939.00
436.14

69561.0
5943.01

111.43
548.17

.ClO 61.401

3311 HY CHANGED MORE THAN IVINS

3312 JARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO , 1.84

61.411
26311.1

.01
.129659

8.15
.0

.00
160.

6941.15
26310.1

21.99
lit.

6943.30
.I

.10
130.

.00
.0

.000
7

6941.99
1253.2

.131
11

6.84
.I

.of0
I

1.48
15.2
.i00
.t0

Ill
3.6

6933.11
322.18

6945.01
6942.00

257.69
579.16

'SECKO 62.311

3301 HY CHARGED NONE THAN AVIlS

3312 VARNI16: CONVEYANCE CHANIE OUTSIDE OF ACCEPTABLE RANGE, [RATIO .58

62.311
26311.0

.11
.1111##

15.91
.0

.00
60.

6931.91
21461.3

23.81
95.

6941.61
4839.7

9.91
165.

.11 5946.37 1.46
.O 901.3 488.6

.110 .131 .135
8 17 1

1.62

13.5

.00

.01
4.3

6922.00
222.87

6940.10
6935.00
252.18
475.05



E-25
Run Gate: 11/261/9 Run Time: 15:58:57 HOVersion: 5.30 Oata File: reach3.hc2

SECIO
0
TINE
SLOPE

DEPTH
QLO3
VLOI
XLOL

CUSEL
QCH
VCN
ILCH

CRIUS

VIOB
XLOBL

WSELK
ALOI
TIL

ITRIAL

E6
ACH
INCH
'0C

HV
ARCO

I No
ICONT

HL
VOL
WTI
CORAl

OLOSS
TWA
ELNIN
TOPUID

L-BANK ELEV
R-BANK ELEV
SSTA
ENOST

*SECNO 63.810

3311 HV CHANGED MORE THAN HYINS

3312 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, [RATIO m 1.64

-f i- q140
63.801

2631#.1
.11

.#26811

24.85
3983.3

18.24
265.

6926.85
22311.7

35.23
150.

6932.13
.0

.of
75.

.00
213.7

.135

6944.13
632.4

.131
14

17.18
.0

.Il.00

2.34
22.2
,0ll

,11

.11
4.8

6912.10
a2.19

6925.10
6930.00
249.17
331.86

,SECIO 73.811

3311 NV CHANGED MORE THAI HVIIS

73.811
26310.1

.02
.121546

15.92
.6

.06
1030.

6895.92
26311.1

36.14
1116.

6901.95
.I

.l0
945.

.ff.0

6

6916.18
729.3
,1s

21.16
.0I

.ff

27.95
401.
.000
.00

.11
6.6

6800.01
71.12

69110.0
6911.10
654.19
725.81

,SECNO 81.111

3311 HV CHANGED MORE THAN IVINS

3312 WARNING: CONVEYANCE CHAN6E OUTSIDE OF ACCEPTABLE RANGE, KRATIO • .71

of.110
26360.6

.02
.113957

10.03
.0

.06
856.

6312.31
26301.0

21.24
636.

6895.13
.6

.00
526.

.00

.11
.66

6913.91
965.5

.131
11

11.52
.0

.600
6

12.18
52.9
.of0
.lo

1.11

6814.31
86.12

6911.10
6911.01
341.31
423.13

'SECRO 82.901

3301 HV CHANGED MOlE THAN KYINS

82.911
26311.1

.13
.618980

15.55 6806.55

.1 26311.1
.91 21.74

291. 211.

6891.63
.I

.00
330.

.0i
.I
,11

6899.37
915.2

.131
8

12.32
.6

.606
0

4.53
59.1
.111

.IN

.10
3.3

6811.16
97.13

6911.11
6911.01
493.92
591.65



E-26

PROFILE FOR STREAK 3 - SUPEICRITICAL FLOW

PLOTTED POINTS (Sl PRIORITY) E-EIEHIY,U-WATER SURFACE,1-INVERTC-CRITICAL W.S..,L-LEFT 8ARR-RI&MT 8AN[.M-LOWER END STA

ELEVATION 6871.
SECNO CUlOIs

6881. 6891. 6911. 6911. 6921. 6931. 6941. 6951. 6961. J3. ý 07/4 6

51.15 6.
51.

156.
211.

351.
61.41 431.

451.
62.31 Sit.

55'.

63.81 65H.
lot.

851.
911.

951.
if$#.
1051.

1116.

1211.
1251.
1311.
1356.
1401.
1450.

1666.

13.86 1656.
1136.

1151.
1811.
1851.
1911.
1951.
2111.
2160.
2111.

2150.
2211.

81.11 2251.
2316.
2351.
2460.

I

IC

L. I C
I. . LUR C

.1 . L U RC

. La RC C
I. .. LU C.

1.~ C.U CI C . E
SU 6.C L E

.1 .1U IC

.1 .UL RE.
I C IC . E

I. . U L LC .C.

W LLe C

I. . UL.RC . E

W WLk I CF
I . LIC C E
. . ULIC .1

. . ULI C. .E

. LI C E
W LIC .

U/.LC . E
U LIC: .

W L.C E

W LC
W, C. .

W C.

I RL UC.E
I IL C.E

I. I LUC E
1. 1 W E

I. I UCLE.
1.6 U C.

IUC LE
WRC L E

R W.C E
UL.C E

C . C
C

E• E

N.
N.
N.
N.
N.
N.
N.
IN
N.
N.
N.
N.
6.
N.
N.
N.
N.
N.
N.
N.
N.
N.
M.
N.
N.
N.
M.
N.
6.
M.
M.
N.
N.
M.

E

.1

.1
I
I.
I.

!

A

I

I

I
I

I
I

I
I

I
I

N.l
M.

U CL.
W CL.
W CL.
U CL.

U CL.
U C L.

A C L.
W C L.E

W. C L.E
w. C LE

E
E.

E
C

.6

M
N

.N
M.

C

N.6
.M

.6



32.91 2550. i A

E-27
Run Date: 11126191 Run Tile: 15:58:51 HNVersion: 5.31 Oata Fitt: reach3.hc2

HECZ RELEASE DATED SEP 88 UPDATED JUN 1996

THIS RUN EXECUTED 11/26/96 15:59: 5

4,&2~

ERROR CORR - 01,12,13,14
NODIFICATIOI *

*, t Btttttttttt *00tttttttttttttttt ttt Ittttttttttttttttt0

NOTE- ASTERISK () AT LEFT OF CROSS-SECTION NUNBER INDICATES NESSAGE IN SUNNARY OF ERRORS LIST

3 - SUPERCRITICAL FLOO

SUMNARY PRINTOUT TABLE 151

SECIO

57.756

66.466

* 61.466

2 62.311

* 63.81

13.811

86.166

82.911

1LCM ELTRO

.66 .If

262.11 .of

1,6.66 .i6

95.66 .66

156.16 .o6

1665.16 of6

630.36 .06

266.6 .O6

ELLC ELKIN

.o6 6941.11

.16 6933.11

.Mt 6922.11

.if 6902.11

Of6 6881.66

.16 6874.36

.11 6811.11

Q

26316.61

26311.61

26366.66

26311.11

26311.11

26361.66

26306.16

26361.11

CUSEL

6948.76

6946.85

6941.15

6938.91

6926.85

6895.92

6892.38

6886.55

CRIUS

6949.66

6941.99

6943.31

6941.66

6932.13

6961.95

6895.78

5896.63

E6

6952.43

694M.47

6947.99

6946.37

6944.13

6916.68

6903.90

6899.37

16OKS

149.11

81.86

296.59

268.11

285.46

139.57

189.88

VCH

15.55

13.12

21.99

23.81

35.28

36.14

27.24

28.14

AREA

1744.13

2137.41

1253.16

1389.88

851.14

729.82

965.41

915.26

.11K

2149.59

2815.86

1527.11

2631.1S

1616.S2

1556.62

2226.16

1968.63



E-28
Run Date: 11/2619l Run Time: 15:58:51 HoVersion: 5.30 Data File: reach3.hcz

3 - SUPERCRITICAL FLOW

SUNAART PRINTOUT TABLE 151

SECIO CUSEL OIFUSP OIFUSX RIFIUS TOPUD SLCH

S7. S1I 26301.11 6948.76 .1 .00 -71.24 457.51 .00

61.411 26311.11 6946.85 .90 -1.91 .00 436.74 262.00

61.411 26311.00 6941.15 .11 -5.69 .11 322.18 1M0.00

a 62.311 26316.60 6938.91 .11 -2.25 .00 222.81 95.60

o 63,866 26360.01 6926.85 .60 -12.06 .10 82.79 156.60

13.810 26316.00 6895.92 .10 -31.93 .60 71.12 1065.06

81.110 26311.11 6892.38 .10 -3.54 .0i 86.82 6310.0

82.911 26301.66 6886.55 .0O -5.83 .10 91.13 281.11



E-29

*~WATER WAFCE PROFTLES
VERSO OF SEPTaB~ER L19M
E~RRO: 01.02.03.04
UPCATF0: 2'LNE 1990

J. J. ' CC' I7'' OF ;,GI3NEEP.c.

rHE HYTOLO3IC M3LNEEPT-f3 :-;c2J7

OAV[S. CALIFCRNIAAr

TIME 17:45:06
b**wWA** ***A*.flfl**r***fltrr***w,*.t****fl*t*Wfl*

p2ZZ
i1'0Z

X X

x x

x
A(I

x
X X

x
AMC("~X

FPJLL MICRO-CMRJTER IMPLEMENTATION~

-i AE S TA 0 M T F4 0 0

37 Brookside Road * Waterburl. Connecticut 06708 *(M~) 755-1666

M?' OF 8PNER



I E-30

:un Oate: I2i;N -R ,aIe: !7:5: '-1•'ersion: 5. a Fa.a Fie: A!-7.jC2

NIS RLN EXECUTED i11-2/20 17:45: 6

ý4ECZI FEA.~Eg DATEt' HE? .5ý ~'-:TEED YIJ 190W

•qROR CTFR - 01.02.03.04
¶flIFIC•TICON -

T1 ALTERNATIVE 47--.EAOC S2.--.Z63 CU.
-2 JC PROJECT NO. 96-W60-24 9ESP. TO N(C .' OMENTS 1117/90
T3 PIPELINE ARROYO v.WITICAL F;O

.:• -PE~. I.' 1w[N MR -.,7RT ",TPr --V w-N W . 5EL •.

-f2-4I

1 0 0 0 0.04 3 0 26.300 .,g --

%C
xl
GR
GR

CR

xl

xi
GR

.R
GR

GR

GR

GR

X1.
GR
GR
GR

'3.035
,1.40

6960
69T5
6942

6951.5

60.40
is%@
6943

7.5

5960

6945

.5%0.

5e.w

6975
6-%@

41.95

'597@

6947
6960.5

-:970
6958

30.10e
5970
6955
5955
i960
6970

1.7

0
270
.*00

767.5

le
0

"51

15
0

330
;'60

14
0

320
712

12
0

557
&:A

9

710

L11

615

91ZZ
1910

:S60

6-33
5942
6957

5950
6943

.45

6945
5945

456
6970
6950
6967

6966
6947
597O

215
6960

6958.5

135
6%60
6956
6956
6962

;376
56

270
660
792

515

110

•30

35
195
375

712
i0

456
745

772
70

587
9W5

145

.35
660

95w0

0
6950
6933
6942

160
6939
6952

270
6950
6945
6945

750
69%5
6944
6957

820

6960
6953.5

700
6956

6962.5

495
6955
6955
6958
6964

0
127
300
660

130
115

57Z.5

29.5

230
543

532

785

8w
165
700

700
215

1140
565
765
990

i68m

0
6945
6937
6942

180
6939
6952

262
5945.5

6945
69%3.5

775
6950
6944
6976

806
6955

6953.5

705
6948.7
6962.5

490
6952
6955
6960
6966

750
310
676

6940
6937

6951.5

145 6941.5
612.5 6957

145
270

587.5

562
8m•

235
772

583
840B

575
100

1.795

6941
6945

6953.5

6950
6950

6950
6960.5

6948.7

,"60
480

727.5

145
632

155
295

627.5

650

535
310

603

6952
6955
6960
69w8



E-31

.ýun Date: .1'/12/90 Run Time: i7:45: 6 -MVersicn: 5.30 &.:a Fiie: .-,:L.7 .C

39C*3
J-66

r• 7Z%'

77)

"S-. :..

:,,970

Z6 795 18m
0 6990 45

515 50 .795
. -5 1175

1770 '31%0 0
00 5968 209

690 795
0 990 3

7.15 6.q59 765
1560 5%S5 1620

14 820 1155
4970 820

Q20 5970 930

IM6 i3970 1105

56R
6980

5955
5960
6970

9i 0

6960
:i990

1035
6970
5970
,5970

540
140

-365

1970

11.O70

105
7.%

1645

1070

950
1155

i;970

6962

6970

6995

1822
5i968
6970
3960

175
'35

210

1520

.660

1540

'39-4

6%4E

6990

5968

6975
7M

355

2018
.15S

-f --51p
:590

1575.
1690



E-32

;un Date: li/12/90 Run Time: 17:45: 5 '.Mersicn: 5.-3 :ca F;ie: AL-7.:C2

-ECNO

0
TIME
ILOPE

DEPTH
QLOB
VLOB
YLOBL

M5EL

LCH

CRIWS
QROB
,/ROB
XLOBR

4SELK
ALOB

INL
T7IAL

gJcE HL
VOL

14TN
-0RAR

)LO~S

TWA
CL4IN

"OPWID

.- aAW ELEV
.R-BPN( ELV
3STA
14D- IS

ROOF i

*cErgJNO 61.400

3720 CITICAL DEPTH AS•%UED
51.400 10.31 6943.31

2Z300.0 .0 26287.0
.00 .00 12.57

.007747 0. 0.

LL-Li-146
:,,43.31

13.0}

.79
0.

.0
000

0 .0

"SECNE 60.400
3685 20 TRIALS ATTEPTED WSEL.CWSEL
3693 PROBABLE MINI"U9 SPECIFIC ENERGY
3720 CRITICAL OEPMH AS'IUME

60.400 7.98 6946.98 6946.98
26300.0 .0 2550.9 7T. 1

.00 .00 12.74 6.15
.OM15 160. 100. 1130.

'SECWN 57.750
3685 ZO TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

57.750 8.64 6949.64 6949.64
2;630.0 526.7 '5312.9 Q60.4

.01 5.99 12.64 5.40
.007589 270. 262. 296.

6949.45
Z002. 4

.a30
19

2.48
97.0

0

1.41
56.3
.m35

0

.79
4.9

.006

2.05

I1.7

.00

.00

6933.00
429.74

.00
1.0

6939.0
437.40

.00
3.8

6E941.06
£172.84

6.45. 0
694 2. 00

i53. 1..

6950.00
6943.00
111.37
FJ4.8J

6ý45.5
6975.00

344.43
%57.28

140.6
.035

20

6952.05
2003.1

.•3
8

*SECNO W0.0

3301 HV CHANGED MORE THAN HVIJNS

3302 WARNING: CONVEYANCE -W& OUTSIDE OF ACCEPTA13LE RN4E. KRATIO = 1.60

50.00 10.33 6954.33 .06
26300.0 8537.0 17594.2 168.8

.03 6.09 9.84 3.82
.002m 750. 775. 850.

1€ .00 6955.52 1.20
400.8 1787.3 44.2
.035 .03m .035

3 0 0

3.48
65.4
.w0
.00

.00
13.3

6944.00
6M9.72

6950.0
6950.00

122.69
732.40



E-33

-)n Date: Lli.2,?0 .n TLme: 17:45:6 , Vers.on: 5..30 :1.1ta FLie: AL;7.72

. 1110T HE0 C•l ,EL 0,RIWS '45ELK "3 • OLOSS -•5N, ELFV
0 06 XH (ROB ALOB 4CH MRoe vOl. r-A &-VIK ELE/

T .ME 'LOB 'va' VROB XL XN0 OF WTN -LM!N :.-'TA
'I.-jPE (LOSL 'Y XLOCS IAL .:1c (,.NT ;F)RAR -PvFW[OD :-cT

41.%@ Z.32 .'956.92 .m0 .00 6958.39 1.47 Z.86 .4v tcl.oo2GZ.0. j';4..8 Z•32. 23.9 L09.5 1481.8 31.7 22.2Z '4.5 6 ý)53.50

.06 7.36 10.95 3.91 .035 .030 .235 .M00 6047.00 ":. .R
.'*042ci :4U. ý. M0@. 3 -a 0 .00 ;32.37 '00.54

"iECMO 35.200

3302 WARNING: 0C/EYANtI. CAGEF OUTSiDE OF ACCEPTABLE RIME, KPATIO 1.52

'.0. 0 :o.63 6959.38 .00 .00 6960.13 .75 1.74 .00 6%6.5.w0
263M0.0 '86.5 759l1.6 1.9 134.3 3709.4 1.9 176.4 34.3 ;;%8.50

.08 2.88 S.99 .98 .a35 .ox .M3 .ON 6948.70 163.67
.901619 700. 705. 70M. 2 @ 0 .00 630.74 784.40

'SECNO 30. 100
30.100 ..4Q 6960.42 .00 .0 691.21 .0 '.09 .00 6960.00

Z67@.0 @ .o 25M39.4 459.7 1.2 3572.4 228.1 ZZ1.1 48.6 6956.00
.. 0 .83 7.23 2.01 .035 .m30 .035 .m % 621.00 1.2.37

.0 03124 .96. 490. 1140. 3 .0 0 .00 1310.98 1440.35

3301 kV f'MED MORE iAN HVINS

3302 WARNING: CONVEYANCE CWE OTSIDE OF ACCEPTABLE RANGE. KRATIO = 2.32

Z4.9% 8.56 6961.56 .M0 .M 6961.81 .24 .59 .00 6960.00
26300.0 56.3 25322.2 412.5 423.0 6275.8 320.1 286.1 65.9 6960.00

.14 1.34 4.03 1.29 .035 .O3N .035 .M00 6%53.00 502.87
.W00580 6@. 520. 540. 2 0 0 .a0 1537.36 2M40.22

•2_-'-/



E-34

,ýun ,Date: 1I/.'Z/0 Z:!.: ;'. e: ,.7;45: •, • 'r -?:• : ••; ;: : A!.. •

.ECNO .EPTH :*:WSL CRIWS 'dSELK 11L JLOS :.--3'X F.L-V
6 Ace i 1,08 ALOB -i 9 .'OL TWA 1-_,I-K E1,7`11,

%'¶E k'o . IC Vo ML .,N;H M IN , LM[N ``TA
:OPE ý.ýCet vLCH (L,' IRIAL 7C [,ct• T 2 -3 -:. I :'V)T

- RZ5 :'@ TR ATTE PTE: .cJLfWEL

.3i!ý PR(N"8LE "INMi. SPE.CIF[( •F.RrGY
;720 (VIT!CAL DEPTH AL.HE.O

15.050 d-03 c.%33. ;-F g-2.03 .00 6--54.4. .145 1.63 .* 6960.00
LS 30.0 0 8.. 4706.i 31i5.3 220.7 :1f5.9 ,R0215.6 403.1 .5 6360.

.-7 5.79 .19 .j7 .b .o30 .K-5 .Me 6%'9. N 544.43
. L0697 .. 0. 1:. ,. 20 .00 q66.69 "331.1L2

`IECNO 4.-:U
71a5 MINI.,". 'SPECIFIC ENERGY
3720 OITICAL GEPTH AS"'IEO

4.w60 6.56 6974.56 6974.56 .00 6976.23 1.67 9.0i .00 6970.00
Z6300.0 5277.9 18544.5 2477.6 %51.3 1986.5 399.1 471.1 119.0 697C.M

.20 6.20 11.69 5.20 .035 .M30 .035 .O E968.00 446.35
.007113 I035. I.0Ž. 1070. 3 14 0 .00 %4.06 1330.43



E-35

OF;." ",-7 STREPlI iE ARROYO MITIICAL

PLOT'D O3,INT • B Y PIZRITY) E-LNERGY.W-WATER SURFACE..-:M4ERT.C-,L-,'T:CAL W.S..L-:_:T . 6A'', ,-LCMER EJ ,'

--f 40
EL.VATI 5 6931.

ýýcIE CJ
,93S. ;:943. z"48. -5953-. .-%8. ;iw.-.

61.40 10.

INe.
3@0.

5775 41.

600.
700.

ilme.

50.e0 1200.

1400.

1700.

19N.
41..% 200.

21M.
2200.

240N.
25N.,
26N.

Z8N.

31N.,
30.10 3200.

3300.
3400.

36N0.
24.95 37N.

380N.
39N.

4M•.

4100.

44N0.

46N0.
15.05 4700.

48N.

W. CL
WLR W. EL

. R L.W
I RL . W E.
I RL . E.
I. I. w E

N.

M

m

M
m

.1

f
&l
I

L • w .E
RL .

RL W.
L .W_
.L .WE

L W E
LR W E

L R W E
L R WE

I L R WE

I L R W E.

I L R. WE.
1 L R W E
I L R W E
I L .R W.E

L R W. E
I. ; R W.E
I. -. R WE

m

.m

.M

M.

m1
.1

.1

L R .W E
.L R .W E . ,

L RWE .M

L .R WE M.
I . L R WE m

S LR. WE M

. RL WE M
I R .LWE E
I . R LWE
I • R. LW E
I. R. L WE
I. .R L WE

S .RL E
I L WE
.1 L WE
. L WE.

I L WE.
I L WE
I L WE
I . L W.E

. " W.E
L W.E

•iL WE
.IL W E

IL .W E

M.

SI

IM

M

MI

Si



4.35 57e0.
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E-37

Run Date: 11/12/90 Run Time: 17:45: 6 -Wersicm: .. : ta File: ALT7..LU

rHIS RLN EXECUJTED i/1290 1-7:45:16

HEC2 RELEASE DATED SEP 88 UPDATED 11 1

RROR CORR - 01,02.03.04 4
.DDIFICATION -

NOTE- ASTERIS( (*) AT LEFT OF CROSS-SECT7ON NtBEF. i.:,ATE5 MESSAGE IN .UIARY OF .RRORS Lt.=

INE ARROYO iBWRITICAL F

SIfLARY PQINTOUT TABLE 150

SECN, 4LCH ELTRD cLLC C-LI IN Q CWSEL ýRIWs EG I05 VCH AREA .01K

61.400 .00 .00 .00 693:3.00 2•6,8.0 6943.31 6943.31 6945.76 77.47 12.57 206.3 Z938.09

60.400 100.00 .00 .00 693Q9.0 26300.00 6946.98 6946.98 6949.45 30.15 12.74 I'09..?6 J'.7

- 57.750 262.00 .00 .00 6941.00 26300.00 6949.64 6949.64 6952.06 7'3.89 12.64 2164.00 •,:!3.

50.M 775.00 .00 .00 6944.00 26300.00 6954.33 .00 6955.52 29.82 . .2_2. N 1$-16.5-

41.950 8M 0.0 .00 .00 6947.00 26300. 0 6.36.9z .M 6958.39 42.54 .0.95 ,"64.0Z ' ,. )2

35.0ON 706.00 .N .00 6948.70 26300.00 659.38 .N0 6960.13 16.19 6..g9 *-45.67 .,:,.

30.100 4980,0 .00 .00 6952.00 26300.00 6960.42 .08 6961.21 31.24 7.23 ?7M01.67 .2705.N

24.950 520.00 .00 .00 6953.00 26300.00 6961.56 .00 6961.81 5.80 4.03 7018..Sf *:•391.0t,

15.@60 990.00 .00 .08 6959.00 263.00 6963.03 6963.03 6964.48 106.87 2.19 2S.25 1"_'4 .89

" 4. 5A 1022.00 .88 .M 6968.00 426300. 6974.56 6974.56 6976.23 71.13 11.69 (2ý!7.14 1 i. Z9



E-38

ýufl Oate: UL/12/90 Run Time: i7:45: 6 ^fersion: 5.30 ^-.ata Fi!4:

.* .RGYO UEcRITICAL, F

-..MARY PUNT(1JT TB5LE 1V0

-L 32 14 ()

.31.000

60.400

Z 4.956

26300.00

26300.00

2b300.00

~

2b00 00

2&300.00

26300.00

26306.00

6943.31

96.9

6949.64

S'.)4.33

-! .56.92

6.60. 42

6q61.56

6963.03

ji FWSP

.30

.30

.30

.20

.20

.00

.00

.00

-DIMX Cý'! FKW, 70 PW 10

.00

3.66

2.66

4.69

.. 46

1.15

M.47

.00

.00

.00

:00

00

00

.00

.00

4.9.74

437.40

472.84

699. 72

.z.2. 37

E7,0. 74

1,310.98

1537.36

986.69

.N

262.N

775.00

705.00

795.00

490.00520M0

9%.@@

4.860 Z63M.00 6974.56 .00 X1.52 .00 E-84.08 1022.00



* hATER SURFACE PROFUES$

VERSION OF SEPTEIBER 1988
ERROR: *l.02.13.1
UPDATED: JUNE 1991

* RUN DATE 11/26591 TIRE 15:16:43

E-39

U.S. ARMY CORPS OF INEERS
' THE HYDROLOGIC ENGINEERING CENTER
' 609 SECONO STREET, SUITE D
' DAVIS, CALIFORNIA 95616-4681

IttttttIItlttttItttIttltg. ,tttt O*tOtItu,

!33

x X
X X
X x

x I
X I
X x

III"''

I
I XXX
I
I
IXIXIXI

11111
I X

I

XXxxx

I""1
x

xxxxx xxx I

FULL NICRO-CONPUTER INPLEIEITATION

3o aSTAO NETHOOS

37 Brookeide Roadl Waterbury, Connecticut 06100 * (233)1755-1666

END OF BANNER



Run Date: 11126191 Run Tise: 15:16:43 HNVersion: 5.31 Data File: re3old.hcZ

THIS RUN EXECUTED 11/26191

NEC2 RELEASE DATED SEP 88 UPDATED JUN 1990

ERROR CORR - 41,12,13,14
NODIFICATIOI *

TI ALTERNATIVE 188-PRESENT REACH 3--0-26310 CFS
T2 UNC PROJECT NO. 86-46#-24 RESP. TO VIC CONNENTS 10,11191
T3 REACH 3 - SUPEICRITICAL FLOM

Jl ICHECK IND NIAY Iola STET NETRIC HVINS Q WSEL FQ

15:16:43

140

I I I 1 1.016 1 1 26310 6966

NC
11
6R
it

Xl

611

6R
6R

SR
6R

611
Xl

iR
61
6R
61

Xl

1t

.11

GR
6R
SR1

1,.35
51.75

6966
6941
6945
6961

61.41
6960
6943

61.40
6960
6935
6942
696#

62.36
6961
6940
6931
6939

6950.5

63.80
6960
6935
6912
6941

73.81
6960
6945
6880
6935

1,135
11

II
181

331
655

9
0

520

16
6

211
610
195

23
1

2st
320
416

769.9

20
1

245
325
655

21
6

350
671
III$

6.13
145

6955
6945

6945
6960

111
6950
6952

256
6966
6933
6942

250

6935
6935
6939

6951.5

316
6955
6925
6925

6941.1

650
6955
6941
6880
6934

540
35

195

315
155

526

$11

5661

661
55

215
650

331
35

21,
331
595

319.9

335
66

256
331

712.5

13S
40

456

690
list

210
6951
6945
6946

161
6939
6952

60
6951
6933
6942

265
6951
6931
6935
6946
6951

10M
6950
6921
6931

6950.S

Mss
6951
6931
69t0
6940

285
90

230
646

131
120
660

261
121
295
66i

11l
85

265
395
621
145

II15
90

271
335

117.5

595
105
615
135

1211

262
6945.5

6946
6953.5

Il
6931
6962

95
6945
6931

6951.9

ISO
6945
6922

6933.6
6940

1i65
6945
6925
6935

6956.5

630
6945
6925
6921
6940

145
211
s60

141
641

250
291
711

ISS
261
421
655

115
311
375

817.3

246
625
157

1250

6941
6945

6953.5

6941.5

6941
6931

6951.9

6945
6922
6935

6941.7

6941
6912
6939
6951

6945
6910
6925
6957

161
295
620

145

26#
481
150

115
301
435
717

180
305
575
856

340
650
960

1335



E-41

Run Date: 11/25190 Run Time: 15:16:43 HNVersion: 5.31 oats File: re3old.hc2

xl 81.1#
GR 5925
6R 6115
6R 6912

11 82.90
6R 6925
sR 6966
ER 6905
6R 6931

15

311
480

19
.O1

481

16511186

325
6926
6966
6925

480
6921
6811
6915
6946

446
141
325
791

64S
115
sit

861
119S

296
6926

6674.3
6928

6915
6871
6899
6Me6

331
271
386
911

211
531
966

121S

215
6915

6874.3
6928

6
6911
6966
6899
6916

286
406

1172

456
645
935

1215

6911
6916
6951

6915
6916
6926

296
446

1275

471

744)



Run Oats: 11126196 Run lime: 15:16:43 HNIVersion: 5.30 Data File: re3old.hc2

SECi0
Q
TINE
SLOPE

DEPTH
QLD6
VILe
IL OIL

CUSEL
QCi

VCH
ILCI

CSiUS
QOBO

viol
11051

WSEL[
ALOE
IlL
ITRIAL

E6
ACH
INCH
InC

NV

IRI
ICONT

ML
VOL
WTN
CONAN

GLOSS
TWA
ELINI
TOPUID

L-BANK ELEY
I-BANK ELEY
SSTA
ENOST

'PROF I

ISECIO 57.751
51.756

26311.1
.1i

.614977

_1401.61
567.6
7.54

6.

6949.11
25569.2

15.61
6.

6594.95
162.9
6.15

6.

6956.66
15.3
.635

6

6952.71
1631.6

.636
14

3.71
24.2
.135

6

.of
.6

.61

.i6
.i

6941.66
453.95

6945.51
6946.66
112.11
556.16

"SECKO 66.4i6

3311 KY CHAiGED MORE THAI HVINS

61.410
26316.i

.t1
.619423

7.13

271.

6946.83
26116.1

13.56
262.

6941.12
263.3
6.25
216.

.06
.6

.666
3

6949.64
1933.5

.131
5

2.81
32.3
.135

6

3.61
11.2
.6il

.61

.6o
2.7

6939.16
424.12

6951.15
6943.6
112.86
S37.61

'SECiO 61.410

3301 MY CHANGED NMOE THAI HVIiS

3312 WAiING: CONVEYANCE CHA16E OUTSIDE OF ACCEPTABLE RANGE, IRATIi • 1.79

61.466
26366.6

.61
.t3O666

8.21
.i

.iN
161.

6941.21
26311.6

21.16
too.

6943.38
.6

.6O
131.

.11
.6

i11

6948.69
1255.1

11

6.82
.6

.ii6
6

1.55
14.9
.0I6
.IN

.66
3.5

6933.00
326.12

6945.11
6942.1i

257.45
562.57

'SECIO 62.311

3311 MV CHINNED MORE THAI IVIES

3302 WAIRING: CONVETAICE CHAISE OUTSIDE OF ACCEPTABLE RANGE, [RATIO x .59

62.310
26366.I

.11
.111444

16.71
.1

66.

6931.71
21361.2

24.13
95.

6941.51
4931.8
11.21
266.

.f6.I
.I

6946.35
885.4

.131
17

7.65
483.1

.635
1

1.73
18.3
.06f

.66

.of
4.3

6922.11
226.36

6940.60
6935.10
252.59
472.96



E-43

Run Date: 11126191 Run Tile: 15:16:43 HiVersion: 5.31 Oata File: re3old.hc2

SEC NO

TINE
SLOPE

OEPTH
QLOI

VLOB
XLO0L

CUSEL
QCM
VCH
ILCH

CR IWS
OROS
YROO
XLO~i

USELK
ALOB
XIL
ITRIAL

E6
ACH
INCH
101

MV

III
ICOIT

HL
VOL
UTI
CORAR

OLOSS
TWA
ELNIN
TOPWID

L-RANK ELEV
I-IANK ELEV
SSTA
ENOST

'SECMO 63.866

3311 NV CHAI6ED NORE THAN HVINS

3302 WARNING: CONVEYANCE CHAIGE OUTSIDE OF ACCEPTABLE RANGE, [RATIO * 1.59

_p-3'7/4

63.830
26366.0

.11
.626521

24.39
4135.3

18.26
265.

6926.89
22264.7

35.13
15.

6931.98
.6

.11
11.

.11
221.6

.635
7

6943.91
633.8

.131
14

17.11.01

.10.I6

2.45
22.2
.111

.61

.16
4.8

6962.66
82.35

6925.11
6931.60
249.15
331.91

'SECIO 73.811

3311 MV CHANGED NONE THAN HVINS

73.111
26316.1

.62
.623576

15.91
.6

.66
1036.

6895.91
26310.1

36.65
lt5.

6901.95
.6

.66
1615.

.66

6

6916.09
729.5

.131
is

26.16
.6

.666
6

21.82
46.1

.110

.06
6.6

6883.10
71.11

6906.06
6901.60
654.69
725.81

'SECNO 86.116

3301 MV CHANGED MORE THAN HVINS

3312 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANIE. [IATIO a .71

81.161
26310.6

.12
.113964

10.66
.6

.60
356.

6892.38
26306.1

27.26
63l.

6395.13
.6

.60
595.

.11

.01

6

6903.91
965.3

.631
11

11.53
.6

.101
I

12.19
52.9
.000
.00

.06
7.8

6814.30
36.81

6966.06
6960.11

341.32
428.13

'SECIO 82.916

3311 MV CHANGED NONE THAI HVINS

82.916
26311.6

.13
.19177

15.51 6883.51
.1 26366.6

.16 28.84
296. 275.

6891.63
.1

331.

.66
.6

,10

6099.43
911.1

.130
a

12.92
.O

.66B
0

4.41
53.9
.66B

.01

.to
8.4

9871.11
97.S6

6966.66
6911.10
493.95
591.51



E-44

PROFILE FOR STREAK 3 - SUPERCRITICAL FLOW

PLOTTED POINTS (BY PRIORITY) E-ENERIY,W-WATER SURFACE,I-INVERT.C-CRITICAL U.S.,L-LEFT SANK.R-R16HT BANK,H-LONER END STA

ELEVATION 6871.
SECRO CUROlS

57.75 6.

So.
itO.

150.
200.
250.

66.60 300.
350.

61.41 416.
450.

62.31 511.
551.
M0i.

63.81 651.
711.

850.
966.
950.81160

1011.
lost.

11561.
121#.
12s5.
1311.
1350.
1400.
1451.
1510.
1550.
1611.

73.80 1651.
1700.
1751.
1800.

1050.
1900.

1951.

210H.
2150.

2201.
80.10 225#.

2311. 1
2350. . I
240. .1

6881. 6891. 6911. 6911. 6921. 6931. 6941 69S1. 6961.
??46)

I I UC.I
I RL U .E
1. 1 LUC .E

1.1I U E.

1.I W E.
I . RUC LE

I WRCI E
I W.c E

I . I W.C f

a tv C E
. LMi c E

.1 L UI R.C E
I U. L RC. . E

I. .L IC E
I LU RC E.

I LU aC E
I A . C E

I . . Ut C . E

I . U R.C

I ULICt. E
W a C E.

IWL I c E.

W . UL.R C E
I. . MI C . E
S I. U L E C

• I . ISC. .E
.1 . .U L RC . .

,I . .LC . [I W L i tE

I. LU .C E
I. . I U C E M
I. U LC E ..

I .UE LC
U C. .E M .

.U C. E n
C L. E. .,

U CL. I. .II8

U CL. E I.

C C L. E

.U CL. E ..t6
U C t. E n

.UC 1.E E
W C L.E E

U. C L.E .

U. C LE M

N.
N.
N.
N.
8.
8.
N.
N.
8.

N.
N.
N.
I.
6.
N,
N
N.
N.
N.
N.
N.
N.
N.
N.
N.
N.
N.
N
N.
N.
N
N.
N.
N.

I
I
I

I
I
I
I



82.96 2S51. 1 * w cL. *A
*

E-45

Run Date: 11/26/91 Run Time: 15:16:43 Hflersion: 5.31 Data File: re3old.hc2

HEC2 RELEASE DATED SEP 86 UPDATED JUN 1990

ERROR CORR - 11,12.13,14
NODIFICATION -

THIS RUN EXECUTED 11/26/91 15:16:51

NOTE- ASTERISK (-) AT LEFT OF CROSS-SECTION NUNIER INDICATES NESSABE IN SUARARY OF ERRORS LIST

3 - SUPERCIETICAL FLOW

SURNARY PRINTOUT TABLE 150

*SECRO

$7,156

61.410

" 61.411

' 62.311

* 63.800

73.810

so. III

82.911

XLCE ELTRO

.66 .66

262.06 .6

16I.t0 .1l

95.60 .06

151.60 .66

ill5.It .00

6316.6 .06

275.11 .l

ELLC ELAIR

.60 6941.06

.16 6939.66

.61 6933.10

.Of 6922.61

.11 6912.11

.6 6860.06

.66 6814.31

.of 5811.11

q

26316.10

263116.6

26310.10

26300.66

26316066

26311.60

263116.1

26311.11

CUSEL

6949.11

6946.83

6941.27

6938.10

6926.89

6896.91

6892.38

6816651

CalMs

6949.95

6941.12

6943.38

6941.51

6931.98

6911.95

6815.18

6891.63

E6

6952.1

6949.64

6948.19

6946.35

6943.91

6916.9

6913.96

6891.43

lilts

149.11

94.23

300.88

114.44

265.21

285.16

139.64

191.17

VCI

15.61

13.56

24.13

35.13

36.05

27.25

28.84

AMEA

1731.14

1966.15

1255.18

1368.54

854.82

729.54

965.31

911.82

LIIK

2149.,1

2719.21

1516.20

2513.41

1614.95

1555.81

2225.64

1899.17



E-46

Run Date: 11126/91 Run Time: 15:16:43 HNVersion: 5.31 Data File: re3old.hc2

3 - SUPERCRITICAL FLOW

SUNKAIY PRINTOUT TABLE 150

SECNO Q CWSEL OIFWSP OIFWSI OIFKWS TOPUID XLCK

$1.7S0 26311.01 6949.11 .00 .00 -6.99 453.95 .80

60.411 26311.10 6946.83 .li -2.18 .10 424.12 262.11

61.411 26311.11 6941.27 .if -5.56 .00 325.12 111.10

62.310 26301.11 6938.71 .l0 -2.57 .00 220.36 95.10

63.810 26311.10 6926.89 .0i -11.81 .00 82.85 150.00

13.811 26300.01 6895.91 .00 -30.98 .00 71.71 1105.01

80.111. 26311.00 6892.38 .00 -3.54 .00 86.81 631.10

82.911 26300.00 6886.51 .M0 -5.86 .00 97.56 275.10



E-4
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-. \-. .... . -- .F 'y" E'4E 2'2

, -_ -_ //•= /j __ __

NORTMEN

,I:::1.- ... - I " _• ' " / -- LUI NEWe-;_..

.~~~~~SO . -,.-- •--
•~~~~~O "f•Ollt • - "--V-N-T

iK •- .,_._,,~ m-- -•.•",, • l .... 0-"... .... CONTROL , .
• AP ". i-E U"FTS OF,~ ~ ~ ~~~~~~~AO ,AFTER'' • " - • -- .....- ~ ~ ~ RIEIV CELL..-,- ,.•,• oC,• ""'' -

• •-.<•'" ...... ,--. . •. _ • • c • • .... il': <i l=m~i lll.l~l•CH.A--NEL' " - -• • " .__ .'•:,EClv" ..

0•; ?> .. ," - " - ,-r NORTH ON

•~~~ .% ••;N MINING AND MILLING
I.. .t-. ... .. .." ... T ---- k.,. . . GA , \. !LILUP, NEW MEXICO

lllnl lllllill•llCOVER_ . _ o_,,..• . .. .... g•.• _,m e__



4 I

v

iid

0

2'

v
N

( fMATCH -,"
TO~__ .,- -- ///FIGURE

E-43

i _'Z
I I

iiJ

WAl

z;

I

j

RECLAiMEC -
MILL AREA..- 7\ NOT

REtoCE CATCAIME

B-ASIN AREA -I 7' -

APRXMTE %." ..'/ COE -7;
LIIT OF JED ALE.7,7 /c _

STA! ~ *U EVENT-,~:/ ~ 1 r`ETT'13M I ~

I, DIVER~IDIDITC

_ _ _IO aIE S O 1 t

~~~--SOUTHwc STELL SOTAE

* UNG MINING AND

. IC ... .. REVSEDFIAL ECLIV

J

q

I
ATION PLA'.

MILLING
,1EXICO

II



E-49

E. 1(c)

HEC-2 Analysis for Low Flow Channel at the Buried Jetty
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CANONIE ENVIR'. jMENTAL

By: SWM Date: 11-29-90 Subject. UNC Gallup. New Mexico
Pipeline Arroyo Redesign

Checked F V8V-/'-I!; Projectt : 86-060-24 Page •5 of

Summary of Alternative #7:

In Alternative #7. the channel is modified only slightly from the
existing configuration as follows:

o ensure a 30" wide. 2" deep channel bottom from Sta 5+0-0
tf SIL 61+70 '::.. iuw-f'low channel)

o Fill existng depressions and headcuts

o a stone filled trench (jetty) will be installed at Sta 59+50 to
reinforce the Nickpoint and maintain shallow upstream
slopes.

o a 40' wide protective bench will be constructed at the
tailings embankment toe which would protect the
embankment and tailings during the PMF.



WA~TER SURFACE PROFILES
*VERSION OF SEPTa'BER 188
EM: 61.02.03.84
MATED: .JUNE 199

*RUN DATE 11/26/96 TIME 17:12:29

E-5 5
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U.S. ARMlY CORPS OF ENG~INEERS
THE l(YROLOGIC ENGINEERING CENTER
689 SECOND STREET. SUITE 0
DAVIS. CALIFORIA 95616-4687
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/I - 5-9a-'
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E-56

Run Dare: U./26/90 Run Time: 17:12:29 HNersmion: 5.36 Data File: alt7.hc2

THIS RUN EECUTED L/26/9 17:12:29

HEC2 RELEASE OATED SEP 88 UPDTED JLN 1996

ERM CORR - 01..2.03.04
MODIFICATION -

Ti ALTUNTIVE #7--REAa4 1&2i -
Z UNC PROJECT NO. 85-M60-24 RESP. To NRX M 1./7/9S

T3 PIPELINE AROYO S ITICAL FLOW

°. •.I

NIIN IDIR 3mT riEMhIC HV1?6 0 WSEL FO

0 6 0 0 6.04 0 0 2.25 9

NC 0.0%
X1 61.49
G 6968

G 6942
- 6961.5

X1 60.0
( 6960
(R 6943

X, 57.75
GR 6960
R 6941

GR 6945

GR 69617

M 6975

GR 6964

X1 41.95
( 6970
G~ 6947
GR 6966.5

Xl 35.00
GR 6970
IR 6938

1 30.10
S 6970

GR 69%6
GR 69E6
OR 6952
GR 6970

17

6g276
660

767.5

10

0
515

L6

195

660

14

321
712

12
6

567

9
6

710

21
0

615
8m•

1422
1910

0.13
Z5

6966
6933
6942
6%57

11i
6950
6943

145
6%66
6945
6946

456
6970
6%40
6967

6960
6947
6970

676
56

275
600
79Z

515
119
53)

543
35

1955
375

712

456
745

m
70

587
986

7%
145
780

960
9L5

0
6950
6933
6942

160
6933
6952

270
693
6w'
6945

750
6960
6944
6957

I
127
360

0
6945
6937
6942

6939
6962

250 6940
310 6937
676 6951.5

269
480

727.5

130
15

572.5

6960
6958.5

135
6960
6956
6966

6962.4

820
6960

6963.5

6933.5

60
6962.5

495
6966
6966
6965

6964.5

295 262
99 6946.5

230 6946
543 6963.5

m5e 775
38 6960

532 6944
786 6976

165 6936
70 6963.5

760 705
215 6948.7
8 6962.5

1149 493
566 6962
766 6936
993 6"9

15. 6M6.5

562
as

69M0
69M0

140 6941.5
612.5 6967

145 6941
276 6946

S87.5 6933.5

235 69.50
772 69601.5

145
632

Z96

627.5

140
650

536
816

s53 6948.7
s4

683

605

9170

107

575
m0

ion
L795

6955
696
696



E-57
Run Date: 11/26/91 Run Tim: 17:12:29 ýfflersion: 5.30 Data File: alt7.hc2

XL 24.96 26 796 I1m 560 540 529
ER 700 6 6999 46 6956 146 6970 275 6966 545
OR 6960 615 6966 79 966 865 6963 8m6 6963 895
OR 6955 89 6966 1175 6956 12M5 696 1385 6956 1715
OR 6968 1776 6966 180 6960 1597 6982 2M6 6964 2070
OR 6966 2086 6968 2098 6970 2.10 6986 21.5 699 2.165
OR 7W66 2236

XI 15.86 15 696 79% 910 1U8 998
GR 78 0 6998 35 6988 106 6970 213 6968 698
OR 69%9 716 6959 748 6966 795 6968 1523 6975 1575
OR 6989 16W 696 m 'ls 6990 1645 6995 1669 7868 169

XI 4.86 14 820 1 1835 1070 1022
OR 6986 8 6970 829. 6976 896 6968 m9 6968 928
(R 6970 929 6978 938 6978 950 6976 i16 6976 Le3
GR 6978 lw6 6978 1106 6976 15 6986 1546



/ ~ E-58

Run Date: U/26/96 Run Time: 17:12:29 I-~ersion: 6.30 Data File: alt7.hc2

SECN0 DEPTH OME CRIWS WSELK EG w HL OLOSS L--*K ELEV
Q QCH Ta •OBt8 B LS A -I ARO VOL TWA R-8W ELEV
TIME VLOB V'iH vN )K *H NR WTN ELIIIN SSTA
SLOPE XLOeL Xl.C- XL8R IIAL IC - IC4IOT CaP TORWID MT

*PROF 1

*SECNO 61.400

3720 CRITICAL DEPTH ASSJUED
61.4W0 4.79 6937.79 6937.79 6%96.00 6938.58 .78 .00 .00 6946..0
2250.0 .0 2250.0 .0 .0 317.2 .0 .0 .0 6942.00

.00 .00 7.09 .m0 .60 .03 w .0W6 .66 6933.00 264.41
.0m1 8. 0. 0. 8 17 0 .60 234.66 499.07

"5ECNO 60.400
36M 20 TRIALS ATTEMPTED WSEL.CWSEL
3693 PROBALE MINI"UM SPECIFIC EDOEW
3720 CRITICAL DEPTH ASSUMED

60.460 4.82 6943.92 6943.02 .00 6943.50 .49 1.34 .00 6950.00
2250.0 .0 2249.9 .1 .0 401.8 .3 .8 .8 6943.00

.00 .00 5.60 .32 .o0 n .630 .835 .W66 6939.00 1.13.17
.0129K 1 166. 1in. 130. 20 10 1 .0 416.91 530.08

•120 57.758
57.750 4.76 6945.76 .60 .0 6946.13 .37 2.63 .80 6946.50
2250.0 .4 2246.6 3.0 .4 461.1 1.5 3.4 3.2 6945.00

.02 .98 4.87 1.97 .W5 .30 .03M .m0W 6941.01 141.79
.008m0 270. 262. 295. 5 1 0 .00 406.20 546.99

*SEINO 50.060

3302 Wb.•&NG: C W4Y•N• GWK OUTSIDE Of ACCEPTABLE RANGE. KRATIO 1.86

50.666 4.83 6948.83 .09 .0 6949.19 .36 3.66 .01 6950.00
2250.0 .0 2256.6 .0 .0 456.8 .6 11.7 8.3 6%50.00

.06 .00 4.83 .N .000 .630 .60o .m0M 6944.00 470.61
.662349 756. 775. 8Me. 5 0 a .0 162.84 6.Z.85

*SE 41.Sr0

41.%86 4.15 6961.15 .0 .N6 6961.79 .64 2.60 .00 6%50.00
2250.0 79.4 2176.6 .0 39.5 332.2 .0 19.4 11.6 6963.58

.10 Z.01 6.53 .01 .03 .030 .No .N 6947.N0 466.15
.064698 820. 806. 899. 3 0 1 .08 192.96, 659.10



V '-/ :/)/- E-59
Run Gate: .126/96 Run Tim: 17:12:29 Hffrsion: 5.36 Data File: alt7.hc2

.240 OEMT DMEE (C1IW WMX EG H HL MLOSS L-WP4 ELEV
Q QLOB QCH ALOB A RM VI. TIWA R-8W ELEV
TIME VL B VCH VROB X.L XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOB ITRIAL IOC ICONT c TOPNID EDMST

*SEI:NO 35.Me

3301 H* CHAE MORE THAN HVINS

3302 WARNING: CONVEYANCE 0W E OUTSIDE OF PTABLE RANGE. KRATIO u 2.62

35.M6 4.40 6953.16 .00 .66 6963.24 .14 1.45 .6 6966.66
Z250.0 .6 2250.0 .6 .6 763.6 .6 28.6 15.8 6958.50

.17 .66 2.95 .00 ,666 .m36 .m6 .ON6 6948.70 326.36
.661L47 7W6. 705. 766. 2 6 0 .06 3Z727 53.56

NES 0 30.160

36% 26 TRIALS ATTEMTED WL.OM
3693 PPMABLE MINIMUM SPECIFIC OEMY
3720 CRITICAL DEPTH ASJSU'M)

30.166 3.74 6966.74 6%6.74 .f 6956.22 .48 1.38 .90 69616.6
"V.9 .6 2256.6 .6 .6 409.5 .6 35.2 29.Z 6966.00

.49 .66 5.58 .66 .ON6I 3 m .W 6962.N 5.47
.014804 45. 490. 1146. 26 9 6 .0 452.41 953.88

"SECDN 24.956

3362 WARNING: CONVEYANCE OW*E OUTSIDE OF ACCEPTABLE RPNiE. KRATIO - 6.36

Z4.950 3.77 6956.77 .00 .66 6956.86 .03 .58 .66 6966.06
2250.6 .6 2250.6 .6 .6 1619.9 .6 47.2 28.3 6966.06

.29 .66 1.46 .66 m6 .036 w66 W6 663.66 846.36
.6 5GS. 526. 546. 5 6 6 .6 907.64 1747.34

*5ECN 15.0m6
368 20 TRIALS ATTEMPTED WL.06a
3693 •O8L~E 1IINDIMI SPECIFIC ENERGY

3726 CRITICAL DEPTH ASSE
15.6@ 1.61 6966.61 6966.61 .6 6966.92 .31 1.12 .N6 696B.00
2256.6 18.2 799.9 1431.8 9.0 1U.7 444.3 73.1 56.6 696.066

.36 2.03 6.67 3.22 .1 .ON6 .5 .W6 6959.00 666.63
.6111. 916. 996. 1186. 2 12 6 .6 861.61 1522.24



Run ,i W"RnTm.., ""a

Run Date: 11/25/96 Run Tim: 17:12:29 Itersion: 5.3• Data File: alt7.hc2
E-60

-ECO DEFT14 OMs CRNS WSELK EG
0 QLOB ON1 m ALCO ACH
TrIME AM~ VC n )
SLOPE XLWI. XLCH XLCM ITRIAL. IOC

' HI OL. L--4( ELEV
ARM ý0L TW R-eAK ELEV
XNR WTN ELMIN SSTA
ICONT CORM TOPWID EIMST

.41 10.49 .00 6971.00
19.4 85.6 65.8 6970.00
.M .W6 6968.00 737.68

a .09 455.97 1.LM.65

"5EDIO 4.8W0
4.G 3.IN 6971.6 .09

2250.6 106.5 2MJ3.S 56.0
.42 2.58 5.28 2.58

.ugzM Iom. 1022. 1016.

.00 6971.41
41.3 396.3
.M65 .e36

5 0
4-



PROFILE FOR STREAM¶ INE ARRYO 3.WITICAL F

PLUMIE POINTS (BY iRICRITY) E-9M.W-NATE SMC.-WR.-IIA W.S..L-LEFT BWN.R4HB4Tr BANK.fl-LQ0E 80 STA

E-6 1

ELEVATION 6933.
SEO•N CUO.IS

61.46 8. I
68.46 10. .

20. C
3m. C

57.75 400. C

563. C
6W6. C
766. C
8m. c
9m. c

16. c
1.13. C

50.8.0 120. C
UN. C
1436. C
16. C
163. c
173. c

iSN. C

41.96 26. C
Zim. C
223. C
Z366. c
240. C
25w. c
2666. C

35.6 2766. C
26. C
296. C
3W6. C
31H. C

3.19 3266.
33M. C
343. C
Xf. C
360. C

Z4.96 37"6. C
3M6. C
390. C
4W.a C

413. C
426. C
4366. C
4466. C
453. C
46M. C

L5.06 476..
48W. C

6938. 6943. 6948. 6963. 6968. 56~3. 6968. 6973. 6978.

WE
. I

R . L
WE

I WE .
I W
I RI.E

I. RE.
I. WE.
I. WE.

L
N.
N.

M

M.

I. EL
I WEL
.I WEL
.1 .WEL

I .EL
I .IWEL
I WE R
I .WE R.
I • WR.
I E R.
I •I. R.
I LWE R
I LWE .R
I• LWE.R
I. WE. R
I. WE. R

I EL R
I WE. R.
I. E L R
.1 E L .R

I.I .WE L R
.I .WE LR.
. .WE RL

.I ER .L
* • I. WE L

I. W . L
• • I. WER. L
S., I. E .R L

I E .RL
. I E. L
S.1 E. L
•.. .I E. L

.I E L
I .E L

* • I .WE L
I .WEL

• I. EL
I E

M

M.

m

M.M
•M

.M
M.

N.
M

.

.M1
M.

.5

N
N

M

.11

M
* N

N.
* . N

N
N

N
* . N

M
N
M
N

* . N
N
N

.I LE
.ILWE

lI WE.



5100. C 1. LWE

53M. C I P1 E-62
54M. C I LWE P1

SM cI ME P1

SMN. C I . IL E MP.

.8 SM.C c I L WE.



E-63

Run Date: 11/Z6/90 Run Time: 17:12:29 W4wetsmo,: 5.39 Data File: alt7.hc2

THIS RUN EXEJTED 11/26/96 17:12:37

HEC PRELEASE BATED SEP 88 UROATED IN M

ERRam c - 01.82.83.94
MODIFICATION -

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION ILJ' INDIoIT5 MESSAE IN 3~ OF ERROS LIST

INE MRDYO SM.ITICAL F

5J'WAY PRlINTOT TABLE L%0

SECN0 XLCH

* 61.406 .10

57,759 ZS6Z.16

* 5081W 775.00

41.9W 8M.00

* 35.@ 705.0

* 3.116 496.16

24.%@ 52o.1

15.8m 996.16

4.%9 1922.N

EURD

.669

.00

.06

.09

ELLC ELKIN 0 C#DSEL am ES

.10 69M33.00 Z25.0 6937.79 6997.79 6938.58

.16 69•.66 6943.02 6943.59

.16 6941.16 ZZ5.0 6945.76 .0 6946.13

.N 6944.00 2256.16 6948.83 .09 6949.19

.00 6947.06 2256.06 6%61.15 .1 6961.79

.1 6948.70 Z250.16 6963.16 .09 6953.24

.1 6962.16 226.1 6955.74 6965.74 6966.22

.1 6953.1 2254.1 6956.77 .16 6956.18

.1 6%95.N .225.0. 696.61 69M.61 6961.92

.ft 6968.0 2256.16 6971.10 .1 6971.41

13.61

129.21

88.16e

23.49

46.98

11.47

148.94

3.73

a1L.99

9Z2.35

7.69

5.66

4.87

4.83

6.53

2.96

5.58

1.40

6.U7

5.28

AREA

317.21

402.91

463.1W

465.76

371.69

763.04

403.47

1609.65

584.98

457.03

.81K

191.11

197.94

251.55

464.22

328.25

664.28

184.92

1165.44

213.48

234.13

r



E-64
Run Date: 11/26/96 Run Tim: INZ:i2: S4ersion: 5.38 Gata File- alt7.hcZ

,ýRWV 927ITIL F

SJWY PRINTOT TABLE 15M

SEO0

* 61.400

" 60.40

57.75•

4L95r

" 35.MN

" 30.110

* is.m

4.9E4

2250.08 6937.79

2250.00 6943.02

2256.06 6945.76

225%.0 6948.83

2256.00 6951.15

2250.N 6953.16

Z250.00 6955.74

225G.0 6956.77

2256.00 6969.61

2259.00 6971.0

OIFWSP

.N6

.00

.00

.06

.00

.09

DIFWS(

.00

5.22

2.74

3.67

2.32

1.96

2.63

1.83

3.84

10.39

DIFKWS

-12.21

.06

.0m

.06

.0

.06

.06

.09

.06

.06

TOPWaD

234.66

416.91

406.29

162.84

192.%

327.27

452.41

987.04

Su1.61

456.97

XLCH

.00

10.*

262.00

775.00

8O.E0

706.80

496.06

520.06

990.06

1022.0

in'-
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E.I(d)

Nickpoint Stability - Riprap Design for Jetty

CanoneEnvironmental
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BY .%wnnM Date 12-3-10 Subject U N/C Sheet No./ of 3

1/4" X 1/4'

RER EACi= ,

770 DL.7"ErP1/VS TH1E R IPRP A o - FOR
J1-' D67 e o'v•M 1AE 6( C(PEM '' o ' 7.,E..G

774-E R(cmcAO. (~PEL.JAJa A-140'tro 19CbDC:C)6A
AZ44-7r7- te (-c- -P- ~A44-TkVA Xff 7)

USE. R I wS H••5R I (L.OTUvs £YMt-P,'K spl•,,4 -t•IZL.'T'.)

Or- T7;+r -&4F7?' FA-C-Mi z"7E-r//O. !451--2-

RG:%LIvzT: Pwk -4.~m~ 7 Aet--

/11

A,-PPUE.D t+Y•OL.O6-y" AMb. SPE/~M2•,,,w -y-Ajpu-r~' rFpRpsfcC.WJ

OF: T74F ccm.- , fIrj DES16N AREPNY-WyEE

FOP, P'PEL.JNE A'ro..

- -"T" ....... .. I!

A R I PR-to,, Fc o= 6.1 /Ntch~-F w,4&
77TftE JWIE'D 7-&T7-).

R I PS r0tEC. . M/R I PRI•VL1A7-)
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By 3•V Date t23z.1O Subject j

Chkd. BrtllqOate .,/.
Sheet No. 2- of -_3

Prol. No. &--060

1/4" X 1/4"

CALCUgI-n W&"

&.,LOPE B-'T .E " T"74 f--ý50 4A/WD 5M- 4 5-7+75

C.Z P-zV-T7 oNS WaiE tu-- I vEb r--RoY -m 7J0v1 i=-rw..
suRLIF_. - DJZq-7FA OF "F PI.L-LINve ,,ea.. ) :

rv~ ~ 6 9"/4 -/, o45

1577$-51 J

:1

a, 4k-2-?~ A-

,'?iPA4P4

SPECIFIC. 6-eAV17Tr OP7 Z.4 (6 r--
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E-68

17- /35/'7,0

RIPRAP OETERNINATION BY SAFETY FACTOR NETHOD US116 HEC2 RESULTS
REF: 'Applied Hydrology and Sedimentology

for Olsturbed Areas', pages 185-194

RIPSFREC.URI

LOCATION: CROSS-SECTION I STA 68.41

Z (SIDE SLOPE)
CHANNEL SLOPE
RIPRAP S.6. a

COEF FOR t

CHANNEL BOTTON

050 (ASSUN) a

DEPTH,
t a

nb•a

3
1.115

2.6
N . if

Alpha a
Theta w
Phi a

set Fig 3.16, rlf.

18.43 Degrees
1.29 Degrees

41.11 Degrees

CHANNEL SIDE SLOPES

0.53 FT 6.4 INCHES
1.036

8 FT
2.51 PSF

0.991

050 (ASSUN)
flu

OEPTH.
t a

nb a

1.53
1.136

FT 6.4 INCHES

8 FT
1.81 PSF
6.14 I!

SFb a 1.10 Bets a 45.45

s' , 0.64

SFo a 1.16

EMBANKNENT SIDESLOPES

056 (ISSn) •
fl •

DEPTHS
t-

nb•

Beta •

NA FT NA INCHES
NA
NA FT
NA PSF
NA

as' NA

SF1 0 MA



uRIc minin RflD miu.,naII E-69

(F
OftOtn of Undld Nu le rCaonrazon

A UfC I mcOUUR COmpaMy
Chumr PRaf OOefismng
P.O. Drawer CC

Galtme. NOw besco 87301
%1a0oun10=6 7W22-8851

M'mar-n- um.

C. Johnson

J. Fletcher

cUa.- Apr11 9, 1990

Ffom:

Subject

-c
- ___ I

Pipeline Arroyo Profile

7 0
L/ 1+3

L' 1+14

k/ 1+32

'/1+69

,2+13

v 2+37
\j 2+64

,, 3+13

\i3+54
3+62

v 3+68

3+78
."3+88

3499
, 4+13
1 4+33

4+53.5
'q 4+54

4+40
* 4804

v 5+01
5+47

" 5+70
5+85

6+40

Latitude
73847.55
73788.83
73782.34

73770.67

73746.03

73717.63

73700.25

73679.98

73645.23
73615.19

73608.83

73604.24

73601.07

73594.01
73585.54

73575.65

73561.89

73547.41

73547.06

73542.36

73558.56

73548.52

73538.35
73525.86
73512.16

73477.88

Denarture
57678.51
57593.20

57585.59

57571.88

57542.96

57509.6Z

57493.06

57473.74
57440.63
57412.00

57405.74

57401.22

57398.02

57391.13
57382.79

57373.05
57359.49
57345.24

57344.89

57340.25
57323.21

57309.52

57263.91
57245.39

57239.49
57196.88

E!. evati on

6941.37
6939.73
6940.43

6940.69

6940.58

6938.44

6940.34

6939.48
6939.88

6939.61

6939.23

6938.53

6936.70

6936.23

6933.55

6932.73
6931.37

6930.18

6925.53

6925.30

6924.63

6922.26

6909.56
6908.77

6905.77
6901.02

.1

U'
6sqg9-2.4. sas w's4 ZlD.f 6R':vt 06. ea d



C. ,:c 'on
Pipe] ...j Al
Apri1 9, 1
Page 2

Sta t on
- 7409
v 7+92

-' 8+10
"*" 9+11

9+35

/10+33
-. 10+72
•*, 10+81
V'10+99

11+07
11+32
11+75

,-11+83

'. 12+36
:",12+93
'-'13+25

14+05

.-14+82
L,, 15+67

- 16+54
", 17+39

,, 18+30

i9+22
" 19+97
• 20+76
- 21+32

22+19
23+04

, 23+98

, 24+94

25+86
"/ 27+41
. 27+80

28+86
29+85
29+99

rroyo Profile
990

E-70

Latitude
73431.33

73358.79

73342.24

73272.66
73254.66

73182.37

73150.12

73155.60

73143.01
73137.35
73113.96

73082.95

73075.49

73041.90

73019.42
72989.53

72957.42
72893.62

72837.58

72766.46

72707.64

72628.77

72553.61

72498.07
72429.84

72383.18

72307.06

72233.58

72146.88

72057.86
71968.17

71813.21

71776.55
71891.52
71721.69

71729.18

Oevarture El evatton
57146.01 6202.68

57105.69 6901.95

57098.60 6900.57
57025.03 6901.04

57009.14 6901.54

56942.97 6S99.94

56911.23 6899.92

56903.00 68397.37

56890.13 6837.03

56884.48 6a 94.58
56877.09 6897.84

56846.17 6a896.85

56843.27 6889.91

56802.52 6389.84

56749.93 68"6.93

56738.58 6887.17

38665.82 6884.52

58620.82 6881.92

56558.59 6880.91

56508.04 6879.85

56446.60 6879.84

56399.89 6879.80

56348.16 6878.01

56297.93 6877.51

56257.85 6876.75

56226.09 6875.84

56184.12 6875.07

56141.40 6874.31

56106.32 6874.29

56069.97 6873.95

56049.39 6872.66

56041.22 6868.74

56052.79 6871.27
55988.75 6869.76

55894.24 6859.07

55882.32 6858.76

Ij

es. I~ soý
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E.2(a)

PMF Calculation for Watersheds A1, A2, and B

CanonteEnvironmental
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1) DF:,jR 5; C. 4EU4J `1.p f.*Jj' 7EI1 [l-j R, CNJ7-H

ONEZ HoriO ;:. F:'. T NF!j LL I-itOItJNT
SCS LUýRVE 'J'Jfi-iiER
H1ERN BAS3IN EELEV.
DURf'2iTION..

WA"0 UUR,-E LIENGTH 'iL)
WATER~SHED' IR'EA ~
MAXIMU!M RZELEF (H)i'

EL-EY ID-JUSTjMENT

-. '*. rdUST-IE714T 1)0

JNC )zROJECT

1: 54

9.4 INCHES

7o@U FEET
(.25 HOU RS
.Q 6.2 MILES
0.15. SQ. MILES

20U. t.1u FEET

e896 ADJ. RAINFAL

1 ADJ. RAINFAL

2. 4 -C

PERCENT OF i-HOUF. F-i2INFALL"
'DSDT4EL 2.PG 52)

4ý' T '-E f -NF AL L

N- 2UIL4TY L)S

C!- CUMULHTlI',"= F:UNOFF

I1NCFRE!`-NTA-L R.UNOFF OR
::X CmE-S=S Rf4INFA~LL

0-0.25

48

4.04

4. 04

1.423
1. 4

0.50215

TIME FEPEIOD, HPS
Q. 25-0. 50 C0. 50-0. 75

71 as

5.93

1 . 9-4

1.94

-7

1.57

1.28

7.41

7.41

5.54

37.54

4' 2

TIME OF CONCENTRATION (Tc)

WA¥iTERSHED ADJUSTMENT
(DEE' TABLE 5, PG 67)

ADJUSTED T-

TIME TO PEAK (Tp)

BASE F-ERIOD (Tb)

UNIT PEAK DISCHARGE

0. 19 HOURS

1I. O0

C0. 19

0.64

'.016

HOURS

HOURRS

HOURS

CFS
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INTERMEDIATE H .DRoGR4AFH

E&d-~ DIECHAF:SE ~:?s)

TIME

C,. -740.18

54

r. 42
S4=2

C*. 7-'

O. 85
o.91

0.97

1.15
1.21

1 RS T

0. 4

57.4
7:ý. 04

".74
, 0

SECOND THI RD FOURTH

.2a4.4(:,784.7. 'Q64. "

•Sq. 18i

259.5-
211i. 4
154.:5
96. 75

99. i1
Q. c00

42o. 1-

-,9-. 57

1(:o4. 75

745. 9e
5836.57

427. 17

010.39
0.O00

COME"I NED7
HYDRDGRAFti

2. Ct.
5-7. 07

7'-b

'E. z,-

1 .I A .'3

I2t7ol.

927. Z7

711.5

14>. V'.. S7.,-

114. 1

22. -c

0. O0
71. 10

142.20
213.3*0
284. 40
Z41.83

99. 25
156. 08

114. 10
71. 53
28.9Q

"'."5



E-74

.4-MAY-87El 2

R.U E,• L . ACUNT R A4 INThES

.EAN S -EI 7080 FEET

"JRATO N )1.25 HOLUS
WATER .... G H LI 0.62 (IE 62 M.216B50L0
-ATERSHEE' AREA .AO !'.12 S,. MILES
,lk[MUM RELEF Z60.00 FEET

'.LEY A;UETMENT 0.896 ADN. RAiNFAL 8.4 2 1NCHES

,REAL MJUSTIMENT (D2D) i ADJ. RAINFAL 8.42 iNCHES

TiME PERIOD. HRS
iTEM '-0.25 Z. 5-" C, 0" ,5--0.75 0.75-1.00

::LtrI'_. T.. 1- -.O}R RAINF4LL 48 1l• 00
UJU.:-RAE RIFL N4 AL

U, 1VFRA ; AL 4.. 047.41 8.142

NGREMENTAL RAINFALL 4.04 1.i4 L.43 1 .01

SE NUENCE 1.43 '.94 4.04 4.01

- CUMULATIVE DE313N 1.43 37 7.41 8.42
RAINFALL

• - LU•ULHTIE RUNOFF 0.25 1.53 5.08 3.02

:C;REm71TAL -' UNOFFiR .. 25 1.2 s3.5. .95

. .. . ... jIT.. .. . c) ' O R

.0-9 ':,UlP3TF, 7E I, T C I. OV

ADJUSTED TZ 0.13 HOURS

T:ME -0 -.. 0_72 HOURS



E-75

X. E RE". ATIE 1YERC

'E TST , ~ND THIPD :RTHj nYD~.aeRA;,

.42 0 --44,05

-2

.4:

54

-. 00

3.71
50.57
57.42
J7.33
47.23
37.14
27.05
16.96

K,00

).0N
25.28

t70.55
25f.83
741. 10
270.04
2:3.98
127.9!

85.79
34. 72

0.4 7o

302. '

7:61
320.0

•3.04
t2b.08

169.12

252.16
-4. 42,

2:8.92
121.17

63.42
25.67
0.00

33.7

S7.42

57.33
132.51
207.69
2 E2.8 8

755.06

.39. 17

E46. !b

567.98
480.59
' 0.'

i01.17
63.42
25.67
0.00

. 43
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HI-e) ROGRA.FH C,'"ZUL;,TION =OP: ONE-HOUR PMF! EVE1,TS USING THE SCS CURVE tjU!jtEER ME7HCD

W,;ýTEFRHED P, UNC FR~OJECT

CtNE-HOUP.RCfFL AMIOUNT
=-ZS CUJRVE I.JLIMIvER
MEAN BASIN U V
DUý'.ATION .I'
lw~iEP COUR:SE LEJIGT(3H (L.,
WA'TEPRSHErD ~-'F.:-

4~INCHES

7100, FEET
0 "2-4L HOURS

'3MIL'ES
m.,57: SO. MILES

44.0.- i.u FEET

,.:.895 ADW. RHINFAL

I ADJ. FAINFAL

'. 50

2.41 -NZ HES

8.41 INCHES

':IENT rlr* 1-tHlOUi RAINFALL
SO , TA BLE --*. --i52

C2!MULATIV.E P'.-dNF(ALL

~iCREMENTAL zR"INFALL

=.ECUE-,;Cc

1.- :uEE13N
R'--I NF I-ILL

0-CUMULATIV'E RIJ1OFF

INCREM1ENTA~L ý!JNOFF OF.
Eý.CESS PAINFý"LL.

.:ME OF CUtNCENTRý,-4TICN -.Tz)

-,.ATEF:SHEDI AIIUUýSTMENT
ýDSD, L-iýiLE !ý. PG 671

ADOJUSTED Tc

TIME 7-- F-EAý ýTo)

$H~SE FERIOD eTbi

'JNIT r'EAýF DISCHARG~E

48

4. -'*4

4. 04

1. 4.

U. 25

TIME PE;.IUD,
Q. 25-c'.5Sc

71

5.97

1.5Z

1.28

HRS
50-0. 75

88

7.40

1.43

4. 04

7.40

5. 07

:.54

75- 1. 0

100

2.41

1.01

Z.41

d. 01

0.95

0. .2 HOURS

1.0

0..31

0.84

876

HOURS

HOURS

HOURS

C;S
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INTERMEDIATE HYDF:0SRARHS
S:-MBpINED,

HN1' F:CGR;-•S1

DEAF: DISCHARGE ,=.is)

TIME

0. O.

0.3L

0.39

E.5

'. 71

0.79
0 .'87
-'?. 94
1.02
i. iQ

i. i01.25

! .34
1.42
1.50
1.37

FIRST SECOND THIRD FZURTH

828.21221.05 1119.79 3100.34

'.00

(P:. 57
i5. 79
221.05
1a7. 9c
154.27

-5.69
Z5.59

'79.95
559.9I.
C-239. 34

:119.7•

•52. lo
784. 5Z
6 1im. 89ý
449. :-
281. 62
113.99

0. OC'

7-S. B.

1550. 1
Z7•25. --5

3100.34
26Z6. 22
2172.09
1707.97
1243.85
779. 73
3:5.&0

(). t:ý(0

00. Q
.207. )5
414. 11
b21. 1.
329..21

704.23
520.24
456. 2o
-.32.23

709. 2:9
34.31
0.00

! . 1.f

5'

."47. -:

31o5.:7
7-94-n. 7

-,499. 5E

7074. SE
Z -550 i -'

:948.0E

2gj. 2P

.4. O0



CanonjeEnvironmental
By -.- _.• Date •. -4 Subject AA\J, - -

Chkd. By - Date _____.,, . " F

E-78

Sheet No._--_ of

Proj. No. r•., ' 0 1

/4" X 1/4"

-~ 4~r . ~

.. ".LC~'

'-. ., "

'-I

2.I

or~,y, ~~-5
4o

~
2.

'~ '.~ c5
-. I-~ ,

-7;

.2. - .
-.

E f;, A z '3q

-~-' ~

1ois

L 0961 -~cA.,c 31 (05

3 &Uio

G435,

s$ R9
____ Q
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E.2(b)

100 Year Flood Calculations for

Watersheds A1, A2, and B

CanonjeEnvironmental
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ýz-ý. AFpH r A;CU LA T 1N FO0R -- E -HODUR P 1 NF AL L EV E 4T S US IN~ 3 H S CS C URV NUM B ER P E 7H lD

- ERSHED Al - IU-RTH DIVER51ON DITH. !JNC POETbC00
08-tlav-9.7

'TUR.N PERIOD if:o YR.S
E-HOUR RAiINFALL 0UT1.81 INCHES
.3 CURVE NUMBER so 2.5

INBASIN E-E V 5000 FEET
.X4TION Qfy .2 HOURS
*.ER COUR.EE LENGTF ;L', 0.,.MLES
-ESHED AREA 141 5.1 S2. MILES

'XIMUM RE !E' 2 20 FEET

-EAi Ar,'STMENT 0.- iX PINFAL

TIME PERIOD, WRE
ITM0-0-2:5 5.505 .0 -0. 77 f . 15-1 .00

'-HOU;R RAINFALL 48 71 EES ~

.6,uLATIVE 94INFALL 1..5i122 1.5

'^REMENTA' R" INFALL 0.87 04 .102

EENE .. 3 0.42 1 el.B7

-CUMULA77VE, nDESISN 03074 0. 72L' 4.5912 1.8-192
AINFALL

-CUMULATIVE RUNOFF 04.0000 0.019V 01. "316 0.,4494

:4CREMENTAL RUNOFF OR 0.0000 0.01V3 10.313J (1.1,78
£'.CESS RA,4FA..L

TIME OF CONCENTRATION (Tcl 0.19 HOURS

WATEPSHEt* ADJUSTMENT 1.04
ýDSD, TAKLE 5, PE 67)

CA TZ0.20 HOURS

.A (T0 0.25 HOURS

i4SE PEP!OD (Tb: 0.66 HOURS

LNIT PEAK DISCHARSE 295 CFS'
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.ý'TERSHED SCR NT4 DIVERSI0N Z:CH 0NC PROJECTRVN86-060-01
0,3-May-87 OE:25

:%E-HOUF RAINFALL AMO~UNT
100 YES

1.81 iNcl-s

!NTERMEDIATE HYDRO
COMBINED

TRIRD FOURTH ýYDROGRAPH

EAK 1):z:kAREE ý:isj ý.o 5.4 92.4 34.7

1.00
j.06
0. 12
0.18

0. 37
0.43
I. 49
•. 55

K•. 74

0.62
74

1.05
1. 11
1.17
1..23

0.0
0.0
0.0
0.00.0
0.0
0.0

0.0

0.0
0,.0

0.0

2.7
4.0
.%4

3.6

1.2

0.5
0.0

0.0
23.1
46,.2

6S.3

72.5
64.7

50.9

23.2

9.4
0.0

Q.0
8.7

17.4
26.1
34.7
29.5

24.3
19.1
13.9
8.7
3.5
C..0

0.0
0.0
0.0
0.0
0.0
1.,

2.7
4.0
5.4

27.7

50.0
72.2

E.6
02.6
70.9
71.8
5.,8
33.7

19.1
13.9
8.7
3.5
0.0
0.0



E-82

-.POSAPH CALCULATION FOR ONE-HOUR RAINFALL EVENTS USING THE SCS CURVE NUMBER METHOD

.ARI

-TERSH"DA CT ~ESD
09-May-E7

:cETiRN FER]OD
5,;E-H OUR RA.INF7ALL AMOUNT
::s CURVE NUMBER

E-Ak BASIN ELEEV
: 'RATION Q0)
;i'TEF COURSE LENGTH (L)

;4 E .SE AREA (A)
"AAIMUM RELiEF (Hi

DITCH LNý',F:OjECTRM96-t:,60-01

i00 YRS
1.81 INCHES

s0
5000 FEET
0.25 HOURS
0.62 MILES
0.12 So. MILES

360 FEET

-- 2.50

-E L A J NE'T
.F• 21. PG 54)

i TEM

OF !-HOUR RAINFALL

.ABLE2. " 52)

M.LULAT VE RA!IFALL

x.N6"EEENTAL R*INFALL

iE2.ENCE

- £UMULATIVE DESIN

AZ4NFALL

- CUMULATIVE RUNOFF

iNCREMENTAL RUNOFF OR
£2265S RAINFALL

TiME OF CONCENTRATION (Tc)

WATERSHED ADJUSTMENT
(OSO, TABLE 5, PS 67)

1.nC:•TED Tc

. 0 PEAK (To)

ESE PERIOD (Tb)

JNiT PEAK DISCHARGE

0.99? A2J. RAiNFAL :.S1 IN(CHES

TIME PERIOD,
6"0. 2ý 0-L5-0. 50

48 7!

0.87 1.2B

0.A7 0.42

0.42

'.3074 0.7233

0.0000 0.0183

0.0000 0.0183

HRS
0.50-0.75

Be

1.59

0.31

0.87

1.5912

0.3316

0.T13T

0.75-1.00

100

1.91

0.22

0.22

1.8082

0.4494

0.1178

0.15 HOURS

1.04

0.16 HOURS

0.22 HOURS

0.59 iOUPS

262 CFS



E-8 3

..ED L2 -N~nP' DIVERSION DITCH UNC PR0JECTRM86-(,60-01

e.,. mwUN 1.31 14CHES

WNERMEDIATE HYDRO6RAPHS
COM.BINED

IME FIRST SECOND 7HR UT YDROSRAPH

0.0
7 0.0 0.0)

%07 .0 )0,

M .i 0.0 0.0

.0 :4 .4
0.4 0. 33 6

, 4. 0.04.8
'304.1 11. 5 24.-

).0 .4 41.0 d.

34.0-.

6S.37

0.0 15,2 M.2 .
-4 :L9 70.9 63.8

20.006 46.?
8.4 21.6 h

0. 7O17.0
12.4 12.4
7.3 ~ .

0.00.
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0TEcSi-EE E - SORTh O•S12A :ViT-H PRCJECT RF26--60-01
08-May-37 C:19

.-TURN PER"ir. I1A00 YRE
O:EHUR ;ý7NFALL ANUNT i.81 I N 3

INTERHELIATE HYDROUANS
COMBINED

T!PE TF.ST ýE:DND TIRD FCURTH AYVOGRAPH

, 14. qj9.2

0.00 (.0 0.0
0.08 0.0 0.0

0.i6 O.0 C.0
0.24 0.0 0.0 0.0
0.M2 0.0 3.7 3.7
0.40 0.5 7.4 7.4
0.48 0.0 !1., 0.0 11.1
0.56 0.0 14.8 65.7 20.5
(.64 (.0 12.6 131.- 143.9

10.4 197.0

~ 73
0.81 0.0 6. . 2.4. 8 K2 j-- ",..-.•••'(

'. .0. 2Z. 3 49. • Z78.8

(07 .34. 74.4 262.1

!.05 !.• 144.7 99.2 745.4
0.0 105.4 84.4 139.7

1.21 66.0 69.51 ;5.6
1,29 !S.7 54.7 81,.4
1.37 D. 9. 39.a
. 45 25.0 25.0

I ~10.1 10.1
1.61 0.0 0.0

0.0
0.0
0.0
0.0

(_
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E.2(c)

Flow Depth Calculations North-Diversion Ditch

Sections K, L, M, N, and 0

CanonieEnvironmental



1AiNNIN ]. EW TD FQR.J - .E. u:- £ G NQUAL L- E 1 M1A fI E-,.7'. , I,•:.

E-87

-270NZCRT H D~I '.ERSDO N Cr.ANN-EL ~~T:ch

DISCHARGE
40TOMl WIUTH=

J£E L3LO'E.-

kNG 'S) n
0250

W.LCS -4

R = 2.96 FT

DIFFFERENCE - 030i
CHECK THIS 0 ILUE AND
TH DIFFERENCE TO

SEE IF IT MATCHES LISTED
D ISCHARGE



E-88

NANNINGu 1 EQAION FOR DETERMINING NORMAL FLOW DEPTHS
TRAPEZOIDAL CHANNEL.3

LGCAION:NOTH DIVERSION t2HfM'NEL ýEHCT101\1 L

NANEQT. Z,,

OISCHAFR3E
,OcTtf.3M WIDT

Z (?.i.DE SLOPE)=
CHANELSLOPE
M~I'.'11I ING' n

:2265 CF5
2 0 FT7

2'.7
0.)071

CALLS*
A 181.8

R 3 .91
V 12.5

Q~ (CALC) 2267
DIFFERENCE. 0. 09

FT
F T'"
FT

- SELECT A TRIAL DEPTH

- CHECK THIS Q VALUE AND
rHE DIFFERENCE TO
.:EE.IF IT MATCHES LISTED
D, I S3CHARGE



IANNING'S EQUATION FOR DETERMINING NORMAL FLOW DEPTHS
rN TRFAPEZCIDAL CHANNELS

MANEOT. WF

E-89

ATION:i'iORTH DIVERSION CHANNEL - SECTION M

DISCHARGE=
£00TTOM WIDTH =
Z(SIDE SLOPE'-:

CHA~NNEL SLOPE =

MANNING'S n=

2265 CF3
20 FT

7. In

*. 00746
0. 0 2 5 0

CALCS

A*

R

Q (CALC) =

DIFFERENCE =

4.34
23Q0. c"
2.66

9.8
2265

-0. 00)

FT
FT""-2

FT
FPS
CFS

- SELECT A TRIAL DEPTH

- CHECK THIS cn VALUE AND
THE DIFFERENCE TO
SEE IF IT MATCHES LISTED
DISCHARGE



'1lNflN 'S El (J-*TlC-,1 POR DETERMINING NORMA~L PLOW DEPTHS
EN rRAPECTIDAL CTHANNELS

MATNEQT. WR

E-90

:PATIrJN: NLRTH DIV'ERSION CHANNEL - SECTION IN

DISCHA1RGE
BOJTTOM WIDTH

EtD 1f)E -.-=L L2F ' E)

CHANNIEL =LOFE
N ANN N 1!'I 1

0 (CALC)
DIFFERENCE

t,50 (-F S3
22 Frý

(-)o0746

8.02 FT
338. 7 FTf'-2
5.03~ FT
15. 1 FPS
585i7 CFS
0..12 %

CA~LCS

- SELECT A -RIAL DEPTH

- CHECK THIS 0 VALUE AND
THE DIFFERENCE TO
SEE IF IT MATCHES LISTED
DISCHARGE



1UNNING~'5 EDUATIOr 2FOR DETERM!INING NORMA~L FZLOW DEFTHS
T TR ~if:PE ZO 0 :iý,AL :NE.

MWNEDT. A.--.

E-91

iT,.O'N':N0RTH DIVERSION CHA~NNEL -- -EfCTION 0

DISCHA~RGE =
&.VTMWIDTH =

Z . -IF SLOPE)-=
CHANFEL -'LOF-E

MANNIING S r-.

,.5350 CFS

112F

QiU 746:

*

*

C~ILCS *

1*

*

d 1 2.54 :T
A = 325. (: F - "'2

R = 6.57 FT
V = 10.0 FFS

0 (!ALC) = 5854 CFS
DIFFERENCE -- 0.07 %

-. 3ELECT A TFRIAL DEPTH

- CHECK THIS ) VALUE AiND
THE QIFFERENCE TO
SEE IF IT MATCHES LISTED
DISCHARGE
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E.2(d)

North Diversion Ditch

Confluence Stability
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Ic R6. MMOfF BY TIE TS IR , I IMEHOD

TYPE-I 5101 WOSIURIBJION
lilt OF aIPNIRIAION - 6.2 HM

I1I-o-I TRAVEL 11TM - O HM
46:21 I'm

HVOAM TIME IN HUMS
WAIERWO 11AIi MiNAIN O.RVE PP
(.I.MIIGP NtEA NO MM.R NiO N TUB (TIM) 11.0 11.3 11.6 11.9 12.6 12.1 12.2 12.3 12.4 12.5 12.6 12.7 12.8 13.1 13.2 13.4 13.6 13.8 14.1 14.3 14.6

(Ac) (SO "0 (IN) (IN)
(CWIN) Z3 31 47 269 493 739 8 Of 258 166 128 162 86 f1 61 54 49 44 43 35 33

TRIBI3R? Al 51•.O Y.97E-W 806. 8.4 6.0 (US) 16.999 14.824 12.475 99.944 192.715 363.391 382.5612 Z31.115 U9.566 79.3B1 61.216 48.T'7 41.125 33.474 29.176 25.63 Z3.43Z 21.641 19.128 16.37 15.7181

IRIMUTMY A2 1.12.0 1.59(41 83.6 0.4 6.06 (CFS) 21.997 29.649 44.91 199M.i 38.431 796.782 766.123 460.431 Z39.131 158.763 122.426 97.563 82.251 66.948 58.341 51.646 46.864 42.82 38.26 33.474 31.561

Ic 6.4 RUJGF MMAS BY 8 4 l S 65 -6 W14E3HM

TYKP!-l 51718 DISTlBtIOI
T1M OF CMNIN1TIGN - 6.4 HIMS

@t-OPC-90 TRVl 11 *T - f H6URS
66:23 1i

FMR ARI 1IN IN HURS
(lAlFl•M AIF183( MAiN OMi WI
INSIGNAiRlN IAIM NEA MOM NO•R RMF (1Til) 11.6 11.3 11.6 11.9 12.6 12.1 12.2 12.3 12.4 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8 14.6 14.3 14.6

(I) (SO III) (IN) (IN)
(cMW IN) 38 25 % 77 141 271 458 S9 574 431 2% 216 163 194 71 63 .6 49 44 38 34

IRIELHJtY 8 368 5.75414 811. 8.41 6.01 (CFS) 62 43 124 766 401 937 1617 26M 1M64 1490 1636 746 563 359 266 216 199 169 152 131 118

Jto
(-Io

N. '



E-99

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

4,,O~ e~

Worksheet Name: LIE

Comment: CONFLUEE Al

Solve For Depth

Given Input Data:

Bottom Width .....
Left Side Slope..
Right Side Slope.
Manning's n ......
Channel Slope ....
Discharge ........

36.06 ft
5.00:1 (H:V)
5.00:1 (H:V)

O.O44w ft/ft
383.0 cfs

Computed Results:

Depth ............
Velocity .........
Flow Area ........
Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...
Froude Number ....

0.98 ft
11.22 fps
34.13 sf
39.78 ft
39.98 ft
1.57 ft
O.m84 ft/ft
2.13 (flow is Supercritical)

.:i Channel Flow Module, Version 3.12 (c) 9M
.estad Methods, Inc. * 37 Brookside Rd * Waterbury. Ct 06708



E-1oo

/iIAo4p

Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: UNC

Comment: COtFLUEICE A2

Solve For Depth

Given Input Data:

Bottom Width .....
Left Side Slope..
Right Side Slope.
Manning's n ......
Channel Slope ....
Discharge ........

30.0 ft
5.06:1 (H:V)
5.66:1 (H:V)
0.035

6.Om ft/ft
765.N cfs

Computed Results:

Depth ............
Velocity .........
Flow Area ........
Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...
Froude Number....

1.81 ft
19.82 fps
70.73 sf
48.11 ft
48.47 ft
2.37 ft
0.0075 ft/ft
1.57 (flow is Supercritical)

j.1 Channel Flow Module, Version 3.12 (c) 1.99
.estad Methods. Inc. * 37 Brookside Rd * Waterbury. Ct 06768
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Y 0, / /9
Trapezoidal Channel Analysis & Design

Open Channel - Uniform flow

Worksheet Name: LUC

Caxment: CONFLUECE 8

Solve For Depth

Given Input Data:

V .~1~v-jf) 1I~.I~O

Bottom Width .....
Left Side Slope..
Right Side Slope.
Manning's n ......
Channel Slope ....
Discharge ........

50.00 ft
5.00:1 (H:V)
5.*:1 (H:V)
0. on

0e.91 ft/ft
2M46. cfs

Computed Results:

Depth ............
Velocity .........
Flow Area ........
Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...
Froude Number ....

2.48 ft
13.24 fps

154.56 sf
74.77 ft
75.27 ft
3.32 ft
0.06m ft/ft
1.62 (flow is Supercritical)

l-n Channel Flow Module, Version 3.12 (c) I9M
:iestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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E.2(e)

PMF Calculations for the South Diversion Ditch and

Flow Depth Calculations for Limiting Sections 1 and 2

Canow-eEnvironmentai



E-0os

4YDROGR;A-H -A-.CULATION FOR ONE-NiOUR F MP EVENTS USING THE Sc= CUR/E NUrIBER METHOD

WATERSHED C. UNC PROJECT IM8•-C)C-01
2:','-Ha .3:45

ONE-HOU: RAINFALL AMOUNT
EZS CUFVE NUIHkEF
NEAN BASIN ELEV.
LURAVIOtJ (c)
W:TER CCURSE LENGTH .L:
WATERSH.ED AREA k-,

1RýAXIMUM PELIEF -H-

ELEY AZjjSTMENT

APEAL A.jUSrMENT D•D)

.TEM

7RCENT -: I-HOUR RAINFALL
jSL.T;,B'-E Z. PG 5:}

2.UMULATIVE RtAINF.LL.

INCREMENTAL, RýINA L:

SLOUENCE

- - C:UMJLATYVE DESIGN
RAINFALL

C! - CUMULATIVE RUNOFF

iNCREMENTAL RUNOFF OP
.A.CESS RA!NFALL

TIME OF CONCENTRATION (Tc*

WATERSHED ADJUSTMENT
UDSD. TAbLE 5. FG 67)

ADJUSTED Tc

TIME TO PEAK (Tp)

GASE PERIOD tTb)

UNIT PEAK. DISCHARGE

.z INCHES
80 S=

708' FEET
-l"57.25' HOU RS

0. 7•"M ILES
0o.17 SQ. M:LES

'.,O .. , • FEE
T

:'.89 ADJ. FdIA41FAL

I ADJ. RAINFAL

TIME PERIOD.

48 71

2.50

3.42 I'tCHES

3.42 INCHES

4.04

4.04

0.25

5.9B

V.•4

Z.37

i. 53

1.23

HFS

89

7.41

.43

4. 1:4

5.09

7. 54

8.42

1.

3. 42

fl. ?!5

l.1e HOURS

*.00

0. 18

0. =;

->.7-72

HOURS

HOURS

HOURS

CFS



E-i 06

INTERMEDIA~TE HYDROGRAPHS
COMBINED

HYDROGRAPH

FEAI: DISCHA~RGE ýcfs)

TIME

0. O0
0.06

:. 17

0.29

'.47

0',. 70
K1. 76

0.87
Id,. 9q

.05

I.l6

FIPST

89.42

C. Oc

44.71
67. 07
SP. 4-2
'7. 04

::. &ss

-2.49
9.10
0.0o

SECOND THIRD FOURTH

"74.47452.44 i252.18

117.11
"2 - ý. -,'

7.9. 73
4t2.744
Z84.71
7Ib. 98
249. Z5
181.52
113.7?
4b.06

u. O0

0. 04

*2 ('4
6 26. (-'
959. 1I

1252. 18
1064. 72
877.27
689.28
502.Z7
714.92
127.47

0.00

Z2.36
44.71
67.07
89.42

189. "5
286. 7,

s~e. t-.;
407. SC:
6 7 . 1 Z

1120. -3

1Z65. 90
1194. 40
1•.144.51
940. '7
e7-6. 84
5T9.
761. A
I E%4. Z:
,:4.1cý

84. 12
-4.05

• o:,.:<

0.00
83.62

167.23
Z50.85
*34.47
-84. 40

23-4.733

184.26
134. 19
.84. 12

04.05
0.00
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E.2(f)

Flow Depth Calculations North-Diversion Ditch Inward Curves

CanonteEnvironmental
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(WM411GS MQATION FOR DETERMINING3 NMIL FLOW DEPTHS
IN TRAPEZOIDAL CHANNELS

LOCATION:LIC - NORTH DIVERSION 01T04. SECTION OD

MNC .T.R

DIS04ARGE -
BOTTOM WIDTH -

Z (SIDE SLOPE)-
-W#4EL SLOPE
MAN#ING'S n

181
lB.
1.6

@.NMs

CFS
FT

*

CAL~
*

*

*

*

du 5.14 FT
A a 134.8 FT-Z
R- 3.60 FT
tu 34.448 FT
V. 8.0 FPS

0 (CALC) - 1082 CFS
DIFFERENCE - 6.1% *

- SELECT A TRIAL DEPTH

- O4EM THIS 0 VALUE TO
SEE IF IT IOAT0IES LISTED

IS04ARGE

Froude Number -
Velocity Head -
Tractive force *

e.715
1.661
9.742

FT
PSF

CanonzeEiwironmentai
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MA413SEOUTION FOR DETERINING NOMAL FLOW DEPTHS
IN TRAPEZOIOYI GW#4ES

L0CATICt4:IJC - NOTH DIVERSION DITCH. SECTION4 EE

MMMET.I'R

OISCKGE -
BOTTOM WIDTH -

Z (SIDE SLOPE)-
GW4IEL SLOPE

MAt411G'S n

1681 CFS
20 FT

5.43

0.60m
0.50m

*

*

CALOS *

*

*

*

*

da 4.G1 FT
A a 167.5 FT'Z
Rw Z.61 FT
t - 63.5486 FT
Y u 6.5 FPS

S(CALC). - LOW3 CFS
DIFFERECE 0.21 %

- SELECT A TRIAL DEPTH

- CIHEX THIS Q VALUE TO
SEE IF IT IMTC-ES LISTED
0ISM6E

Froude Nuuber -
Velocity Head =
Tractive force

0.702.
0.649
0.537

FT
PSF

Canouie-h-nvjroenmrtaiu



E-112

E.2(g)

Riprap Calculations for the North Diversion Ditch Inward Curves

Cano•eEnvironmental
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78

over the too of the side slope, the velocity and shear stress on the

side slope are significantly higher on the outer bank of the curved

channel. Side slope stability tests in straight channels cannot be used

in channel bends. The representative velocity used herein for side

slope riprap stability is the average velocity in the vertical over the

toe of the side slope. Maximum velocities in the curved channel tests

occurred over the toe of the side slope.

Using depth and velocity over the toe of the side slope, the

threshold of incipient failure of IV:2H side slope riprap in straight

channels is described by

d 30  Fi \1/2 V] 2.5

D -0.24[ -

based on model and prototype data for thickness - ld 1 0 0 .

based on model and prototype data for thickness of Id 1 0 0 . This rela-

tion was also found applicable to bottom riprap in straight chanrtels.

Since these relations define the threshold of incipient failure,

safety factors must be determined before they can be used. A common

problem in the design of riprap is the addition of safety factors at

each step in the design procedure. A safety factor of 1.2 times the d3 0

riprap size given by the-threshold of incipient failure curve is used in

the sizing nomograph (Tigure 5.1) developed in this investigation. The

designer can easily use ocher safety factors and apply them to the

incipient failure'relations.
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MAT, 1,t '

NAYNORO'S (1981) NETHOD FOR DETERMINING RIPRAP
SIZE FOR OPEN CHANNEL FLOWS

LOCATION:UNC NORTH DIVERSION OITCH SECTION EE

RIPRAP2.WRI

BOTTOM WIDTH *
I (SIDE SLOPE)
CHANNEL SLOPE
DISCHARGE 3

C a
RIPRAP S.d. •
SAFETY FACTOR

Viax 3

031 (ASSUMED)
OSI(CALC a

fl •

d•

A 2
R-

0 (CALC) )
VS

21 FT
3

0.003

1081 CFS
0.3 - SI
165

1.00
1.33 Vavi

EE P6 78 OF NAYNORO'S MAR 1988 REPORT

g - SEE P6.73 06 NAYNORD'S MAR 1988 REPORT

0.217 FT
0.362
0.t33

5.30 FT
191.3 FT^Z

3.56 FT
1082.0 CFS

5.7 FPS

Vmai a 7.563
Fr a #,523

- SELECT A 030 SIZE

- SELECT A DEPTH OF FLOW

- CHECK THIS Q VALUE TO
SEE IF IT MATCHES LISTED
DISCHARGE

- CHECK THIS 030 VALUE TO
SEE IF IT HATCHES THE
ASSUMED 031 VALUE

-FROM TOP OF WATER TO TOP OF RIPRAP
-DEPTH OF WATER + DEPTH OF FREEBOARO

-RIPRAP PERIMETER * THICKNESS ' CHANNEL LENGTH

030 (CALC)
coax

THICKNESS

2

0.218
0.454
0.50

0.5
5.8
600

629.80

FT
FT
FT

FT
FT
FT
CV

FREEBOARD O
RIPRAP DEPTH a
CHANNEL LEN6TH

RIPRAP VOL •
TOP WIDTH OF

WATER CHANNEL • 51.8 FT

Reference: Raynord, Stephen T, 1987, Stable Riprap Sizt For Open
Channel Flows, Dissertation, Colorado State University,
Fort Collins, Colorado.



E-i 17

NAYNORD'S (1987) METHOD FOR DETERMINING RIPRAP
SIZE FOR OPEN CHANNEL FLOWS

LOCATION:UNC NORTH DIVERSION DITCH SECTION 00

RIPRAP2.WRI

BOTTOM WIDTH a

Z (SIDE SLOPE)
18 FT
I

CHANNEL
OISCHAR6
C 2
RIPRAP S
SAFETY F

SLOPE a 1.043
E 1081

1.3
;.W. • 165
ACTOR a 1.00
Vmax a 1.33

CFS
- SEE P6 78 OF NAYNORD'S MAR 1988 REPORT

Vavq - SeE PG 73 06 NAYNORO'S MAR 1988 REPORT

031 (ASSUMED)
OSO(CALC •

d•
A•
R•

O (CALC) C
V •

1.275 FT
I. 458
10.135

6.81 FT
168.6 FTZ2

4.53 FT
1083.4 CFS

6.4 FPS

- SELECT A 030 SIZE

- SELECT A DEPTH OF FLOW

- CHECK THIS Q VALUE TO
SEE IF IT MATCHES LISTED
DISCHARGENw

Vsax a 8.544
Fr x 1.490

030 (CALC)
Oiax

THICKNESS

a 0.278
1.578
0.50

0.5
1.3
611

429.42

FT
FT
FT

FT
FT
FT
CY

CHECK THIS 030 VALUE TO
SEE'IF IT MATCHES THE
ASSUMEO 031 VALUE

FREEBOARD a

RIPRAP OEPTH a
CHANNEL LENGTH

NIPRAP VOL •
TOP WIDTH OF

WATER CHANNEL a

-FROM TOP OF WATER TO TOP OF RIPRAP
-DEPTH OF WATER + DEPTH OF FREEBOARD

-RIPRAP PERIMETER * THICKNESS ' CHANNEL LENGTH

31.6 FT

Reference: Naynord, Stephen T, 1987, Stable Riprap Size For Open
Channel Flows, Dissertation, Colorado State University,
Fort Collins, Colorado.
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L9a7 MEF HOO FOR 0,:i Fr LNil R•
'T? F R ,l'F N 4: ANNN .L ý 1. ('W:.

,)' I':r ,RS 0 ON C C [rCH 13LT N T ,

,,CI I FOM W LoI-H
! (' .OFJ 313jH;I )
C•::ANNE! SLOPE

I RA P '3. W .

:,IIT "ACTOR =

Vmax -

030 ('ASSUMED)

O50(CAL. C)
I-I -•

d •-

A =

R
Q (CALC )=

V

10;3 1 CF",
0.3 SEE P.

165
1 .80

. 3:3 Vavq

0.275 FT
0.45a
0.035

6.79 FT
168.4 FT-2
4.52 FT

1081.0- CFS

6.4 FPS

7r-1 OF MAYNOR ".; "IAR I .:< ,'.P OiR

- SELECT A l30 SINE

SELECT A O.07T1! Of: FLOW

- CHECK THI:3 Q VALUF TO
SEE IF I'F MAT('1cIF".; :. I",Tf
OISC'HARGE

- CHECK TH-f'- 0 30 VA:-.f- T1O
SEE IF I f MAIC ILES "f E
ASSUMED 038 VALU:--

Vniax 8.5:39

Fr = 0.490

030 (CALC)
Omax

THICKNE'3S

0. 217
0.578

0.5:3

FT
FT
FT

Maynord. Stephen T. 1987, Stable Riprap Size for Cypcn
Channel Flows. Dissertation. Colorado State Univ,•r"-ýiy,
For- Collins. Colorado.

FREEBOARD =
RIPRAP DEPTH =
CHANNEL LENGTH

RIPRAP VOL =
TOP WIDTH OF

WATER CHANNEL =

0.5 FT
7.2915 FT

150 FT
123.94 CY

31.583 FT

.FROM TOP OF WATE R TIO TOP OF P :
-OEPTH OF WArER , OEF 7 H OF FREE780A:•)

--RIPRAP PERIMETER "I]CKNF&;-. C ,



E-1 19

E.3(a)

Runoff Control Ditch Design Calculation

Canow-eEnvironmental
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RIPRAP DETERNINATIDN BY SAFETY FACTOR NETHOD FOR CHANNEL BOTTON AND SIDE SLOPES

RIPSF.UR1

LOCATION:

DISCHA$ a

BOTTON UIDTH a
Z (SIDE SLOPE).
CHANNEL SLOPE a

NIPRAP S.G. v
COEF FOR t a

CHANNEL BOTTON

05D (ASSOI)

TRIAL d
DIFFERENCE •

celt d a

DIFFERENCE a

cale d
DIFFERENCE

cale d •
DIFFERENCE

REF: 'Applied Hydrology and Sediuentology
for Disturbed Areas', pages 185-194

RUNOFF CONTROL OITCH

51.5 CFS
It FT
4

0.1118
2.5

1.15 see

Alpha •
Theta m
Phi a

Fig 3.16, ref.

14.04 Degrees
0.45 Degrees

37.00 Degrees

CHANNEL SIDE SLOPES

050 (ASSUN) m 1.13
n 0 1.128

1.13 FT
1.028

1.00 ft
7.06 %
0.96 ft
1.22 t
0.96 ft
0.32 1
0.96 ft
I.00 o

1.5 inches FT 1.S inches

''a,,,

I,,,,,

''''a,

I

FINAL 4 • 1.16 ft
A 2 13.35 sq ft
R a 0.74 ft
t a 17.71 ft
V a. 3.16 fps

Q(calc) a S2 efs
t a 1.41 PSF

a 0.942

SF • 1.17-

t a 1.35 PSF

nb - 0.63

lots a 44.23

n* • .54

SFs 1.26 L./"e '

C1 -- OCA(0~
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RIPIAP OETERINATION BY SAFETY FACTOR IETHOD FOR CHANNEL 8OTTON AND SIDE SLOPES

RIPSF.WRI REF: 'Applied Hydrology and Sedimentology
for Oisturbed Areas', pages 185-194

LOCITION: RUNOFF CONTROL DITCH
v~~*

.~1

OISCHARSE a

BOTTON UIOTH a
Z (SIDE SLOPE).
CHANNEL SLOPE w

RIPRAP S.6. m
COEF FOR t a

CHANNEL BOTTOM

051 (ASSUN) •
n a

TRIAL d a
DIFFERENCE a

calt d •
DIFFERENCE x

calc d a
DIFFERENCE •

cailc d a
DIFFERENCE •

S1.5 CFS
11 FT
4

0.019
2.5

#.0o set

Alpha a

Theta a
Phi a

Fig 3.16, ref.

14.04 Degrees
1.09 Degrees

37.010 Degrees

CHANNEL SIDE SLOPES

1.22 FT
0.131

1.o0 ft
1.24 1
0.80 ft
0. 11
0.19 ft
0.0 1
1.19 ft
#.00 I

2.6 inches

tttttt

051 (ASSUN) • 0.22 FT
n • 0.131

2.6 inches

I

*vo~tes

0'tat,

***to*

FINAL d • .179 ft
A • 11.47 sq ft
1 0.63 ft
t • 16.36 ft
V a 4.92 fps

Q(Cauc) 5 52 cfs
t 1 0.94 PSF

nb 2 0.961

SFb - $ c

t a 1.15 PSF
ntb a 0 .17

seta a 49.41

V a 0.68

sP,. (.1.09

$



AIPIAP OETERNINATION 1Y SAFETY FACTOR RETAOO FOR CHANNEL SOTTON AID SIDE SLOPES

RIPSF.,11 REF: 'Applied Hydrology and Sedlimntology
for Oisturbed Areas', pages 185-194

E-128

LOCATION:

OISCHAR6E a

BOTTON WIDTH 2

2 (SIDE SLOPE).
CHANNEL SLOPE a

RIPRAP S.G. .
COEF FOR t -

CHANNEL BOTTON

RUNOFF CONTROL OITCH

51.s CFS
lOFT
4 Alpha a

1.1029 Theta a
2.5 Phi a

1.B sem Fig 3.16, ref.

(o.oo2~c~)
14,14 Degrees
#.11 Degrees

3.1.0 Degrees

CHANNEL SI1E SLOPES

051 (ASSUN) # 0.13
n • 1.028

051 (ASSUN)
n

TRIAL d
DIFFERENCE

talc d
OIFFERENCE

tailc d

DIFFERENCE
cale d

OIFFERENCE

FINAL d
A
I
t
v

W O(ealc)
t
ob

#.13 FT
1.028

1.25 tt
-1.09 %
1.26 ft

1.26 ft

-0.00 %
1.26 ft

-. 80 1

1.5 inches FT 1.5 Inches

II'I,'

'''''a

'faa''

3

111111

a
a

a

a

a

a

a

a

1.26

1.93
21.16

2.13
S1

0.23
1.418

ft
sq ft
ft
ft
fps
cfs
PSF

t a #.10 PSF
nb a 0.33

B ato a 26.87

no X 0.20

SFe a (LIL) VC) rCSFb 2 . 3

a , t -u 4V
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RIPRAP DETERNINATION BY SAFETY FACTOR NETHOD FOR CHANNEL BOTTON AND SIDE SLOPES

RIPSF.WRI

LOCATION:

REF: 'Applied Hydrology and Sedimentology

far ODsturbed Areas', pages 185-194

RUNOFF CONTROL DITCH

OISCHARGE •
BOTTOM WIDTH ,

Z (SIDE SLOPE).
CHANNEL SLOPE a

RIPRAP' S.6.
COEF FOR t a

CHANNEL BOTTOM

$1.5 CFS
I IFT
4 Alpha a

1.5191 Theta a
2.5 Phi a

1.75 soe Fig 3.15, ref.

14.14 Degrees
0.52 Degrees

37.11 Degrees

CHANNEL SIDE SLOPES

051 (ASSUN) • 0.13
n a 1.128

051 (ASSUN) • 0.13 FT 1.5 inches
a 1.128

TRIAL d • 0.92 ft '"'

DIFFERENCE -0.77 t
calc d • 1.92 ft "'

DIFFERENCE • -1.17 %
ealc d • 1.92 ft '$'"'

DIFFERENCE a -0.01 1
talce d 1.92 ft

DIFFERENCE - -".11 t

FT 1.5 inches al

L

FINAL d •
A,
It
t,
V.

O~ca~c) •

ta
obh

SFb

A1.9?
12.,85
5.72

17.39
4.07

1.52
5.942

ft
sq ft

ft
ft
fps
cfs
PSF

t • 5.39 PSF
nb I.7it

Beta 417.31

n# • 1.62

1.55 SF$ a 1.16
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E.3(b)

Scour Along Protective Bench Calculation

CanonteEnvironmental
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The use of equation 24 except as a check on other methods would be limited
to channels similar to those observed on relatively steep slopes ranging
from 0.004 to 0.008 ft/ft (m/m). Because of shallow depths of flow and
medium to coarse sand size bed material the bedload transport should also
be very high.

Regime equations supported by field measurements method. - This approach
as suggested by Neill (1973) on recommendations by Blench (1969) involves
obtaining field measurements ianwn incised reach of river from which the
bankfull discharge and hydraluics can be determined. From the bankfull
hydraulics in the incised reach of river, the flood depths can be computed
by:

dr" di q(_ .M (25)

where:

df - Scoured depth below design floodwater level
dl a Average depth at bankfull discharge in incised reach
of - Design flood discharge per unit width
qi a Bankfull discharge in incised reach per unit width
m a Exponent varying from 0.67 for sand to 0.85 for coarse gravel

This method has been expanded for Reclamation use to include the empirical
regime equation by Lacey (1930) and the method of zero bed-sediment
transport by Blench (1969) in the form of the Lacey equation:

dm 0.47 (26)

where:

dm - Mean depth at design discharge, ft (m)
Q a Design discharge, ft 3/s (m3 /s)
f a Lacey's silt factor equals 1.76 (Dm) 1/2 where om equal mean

grain size of bed material in millimeters

and the Blench equation for "zero bed factor":

df0  qf 2/3 (27)do Fbo--(7

where:

dfo- Depth for zero bed sediment transport, ft (m)
qf Design flood discharge per unit with,ft 3/s per ft (m3 /s er m)

Fbo a Blench's "zero bed factor" in ft/sd (m/s2 ) from figure 9

The maximum natural channel scour depth for design of any strkucture placed
below the streambed'(i.e., siphon) or along the bank of a channel must

34
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Figure 9. - Chart for estimating Fbo (after Blench, 1969).
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consider the probable concentration of floodflows in some portion of the
natural channel. Equations 25, 26, or 27 for predicting this maximum depth
are to be adjusted by the empirical multiplying factors, Z, shown for
formula Types A and B (table 6), in table 7. An illustration of maximun
scour depth associated with a flood discharge is shown in a sketch of a
natural channel , figure 10. As shown in table 7 and on figure 10, the ds
equals depth of scour below streambed.

ds Z d.f
ds Z dm

ds - f

(28)

(29)

(30)

Table 7. - Multiplying factors, Z, for use
in scour depths by regime equations

Value of Z
Cond ition Nell Lacey 81 enc h

ds - Z df ds a Z dm ds - Z dfo

Equation Types A and 8

Straight reach
Moderate bend 0.5
Severe bend 0.7 0.75
Right angle bends 1.0 1.25
Vertical rock bank or wall 1.25

Equation Types C and 0

Nose of piers 1.0 0.5 to 1.0
Nose of guide banks 0.4 to 0.7 1.50 to 1.75 1.0 to 1.75
Small dam or control 1.5 0.75 to 1.25

across river

1/ Z value selected by USBR for use on bends in river.

I

-River Section AC8

WEr: df, 3 df m din. Pant C is low point of flatur/ secio.

Figure 10. - Sketch of natural channel scour by regime method.

36
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v" ý vv M 12-1 2- / --1 a
OVERLAID FLOM AiN KIPIAP CALCULATIONS 9513 THE CSU NETGOO OVEICSU.dI1

PROJECT: VIC: 16-0(6-24
LOCATION: EMMl ERIT SIOCSLOPES

OVERLAiD FLOW CALCOLATIIIS (EUIMI-4120, Iethodelogqts for Evaluat•ng Lonq-Tore
StabilizatION Designs of Uranivu Nill Toilings
!epoundlents)

DUNOFF COEF: 1
SLOPE LENITH: III FT

AVE SLOPE: 6.2 FTJFT
EAIIINIGS f: 1.138

FLOW COIC: 3
ORAIiAGE AREA: 1.102 ACRES

hannings n(calc)1.033

PEA[ OISCHARIE: #.128 CFS
CONC. OISCHANI6:0.315 CFS

DEPTH: #.Ill FT
TRACTIVE FORCE: 1.264 PSF
FLOW VELOCITY: 3.11 FPS

CALC. d45: 1.S33 INCHES

RETURN PERIOD: PAP
I-HI PPT AMOUNT: 1.41 INCHES

Tc [cale): 3.512 AlI CUTE 4.44, NUREi4621
Tc (actual): 2.1 AIt"•

ROF 1-HR PPT: 27.5 4 TABLE 2.1. NURES 4621
PPT AROUIT: 2.329 INCHES

PPT INTENSITY: 15.10 IP

I a CiA

COTE 4.46, HUBRI 4621

V - IJFLOM AREA

451 a 5.23 x Slopei.43 I Cone. Sischarge'l.Si
Ievelopmeat of 1Iprap Basie Criteria,
Phase 11, CSU letkod

TABLE 2.1
RAINFALL
DURATION

(NIH)
2.5

S(131

60

OF NOIES 4620
PERCENT I
1-KR PUT

27.5
4S
62
14
12
19
9S

9@l

INTERPOLATEI
PERCENT

27.S

36.1
44
14

i.16
78

11.831333333

.....I .......... ..... . ....... . ... . ......
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Rock Mulch Design for Embankment
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E-1 42

OVERLAND FLOW AND RIPRAP CALCULATIONS USING THE CSU NETHOD OVEICSU.UHl

PROJECT: UNC: 86-166-24
LOCATION: ElNIANlIET SIDESLOPES

OVERLAND FLOW CALCULATIONS (NUREI-4621, Hethodologies for Evaluating Long-Term
Stabilization Designs of Uranium Hill Tailings
Impoundments)

RUNOFF COEF: I
SLOPE LENGTH: 11t FT

AVE SLOPE: 1.Z FTIFT
RANNING'S n: 1.138

FLOW CONC: 3
ORAINAGE AREA: 1.1#2 ACRES

nflanings n(calc)O.13O

PEAK DISCHARGE: 1.128 CFS
CONC. OISCHARGE:1.385 CFS

RETURN PERIOD:
1-HI PPT ANOURT:

Tc (calc):
Tc (actual):
%OF I-HR PPT:

PPT ANOURT:
PPT INTENSITY:

PIP
8.41 INCHES

0.512 AIl EOTI 4.44, NUREG4621
2.5 111

21.5 % TABLE 2.1, NURER 462Z
2.329 INCHES
55.91 IPH

I

Q a CIA

DEPTH:
TRACTIVE FORCE:
FLOW VELOCITY:

0.111 FT
1,264 PSF
3.81 FPS

EQTN 4.46, NUREG 4626

V a QIFLOI AREA

d5g x 5.23 x Slope'0.43 x Cone. Olschargo^1.56
Development of Rlprap Design Criteria,
Phase II, CSU ethbod

CAMC, dSO: 1.533 INCHES

TABLE 2.1 OF RUIES 4620
RAINFALL PERCENT 0
OURATION

2.5
S

15

20
30
46
61

1-MR PPT

27.5
45
62
74
12
is
9S

its

INTERPOLATED
PERCENT

27.5
36.5

44
54

69.15
I$

10.133333333
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Tailings Embankment Slope Stability Calculation
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E-15_,

PCSTABL5

by
Purdue University

-- Slope Stability Atialysls--
Simplified Janbu, Simplified Bishop

or Spencer's Hethod of Slices

Run Date:
Time of Run:
Run By:
Iniput Data Filename:
Output Filename:
Plotted Output Filename:

8/16/91
1330
CEM
A:UNCSTAI2. IN
A: UNCSTA12. OUT
A: UNCSTA12. PLT

PROBLE14 DESCRIPTION TINC ARROYO - LOCATION, STATION 80+00

BOUNDARY CCORDINATES

16 Top Boundaries
21 Total Boundaries

Boun~dary X-Left
No. (ft)

Y-Left X-Right Y-Right Soil Type
ýft) (ft) (ft) Below Bnd

1
2
3
4
5
6
7
8
9

10

12
13
14
15
16
17
18
19
20
21

.00
10.00
40.00
85.00

105.00
160.00
180.00
370.00
420.00
550.00
580.00
635.00
650.00
655.00
665.00
790.00
160.00
280.00
340.00
550.00
580. 00

110.00
105.00
100.00
74.00
74.00

100. 00
110.00
115.00
118.00
125.00
126.50
137.00
137.00
135.00
135.00
160.00
100. C1)0
110.00
110.00
125.00
126.50

10.00
40.00
85.00

105.00
160.00
180.00
370.00
420.00
550.00
580.00
635.00
650.00
655.00
665.00
790.00
990.00
280.00
340.00
420.00
580. 00
990100

105.00
100.00
74.00
74.00

100.00
110.00
115.00
118.00
125.00
126.50
137.00
137.00
135.00
135.00
160.00
160.00
110.00
110.00
118.00
126.50
126.50

2
2
2
2
2
2
1
1
2
2
1
1
1
1
1
1
2
2

2
2

12 o~ (A



2 Type(s) of Soil
E-1 56

Soil
Type

No.

1
2

Total
Unit Irt.

"pcf)

Saturated
Unit. I-t.

{pct)

Cthesion
intercept

.psf)

1600.0
960.0

Fricticn
Angle
(deg)

15.0
21.0,

Pore
Pressure

Param.

.00
.00

Pressure
Constant

(psf)

.0

.0

Piez.
Surface

No.

1
I

94.6 120.3
94.6 120.3

1 PIEZOI-IFTRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40

Piezometric Surface No.

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13

X-Watpr
(ft)

.00
10.00
40.00
55.00

145.00
160.00
180.00
370.00
450.00
550.00
580.00
635.00
990.00

1 Specified by 13 Coordinate Points

Y-Water
(ft)

110.00
105.00
100.00
92.00
92.00

100.00
110.00
115.00
120.00
125.00
126.50
137.00
137.00

A Horizontal Earthquake Loading
Of .090 Has Been Assigned

Coefficient

A Vertical Earthquake Loading Coefficient
Of .000 Has Been Assigned

Cavitation Pressure = 200.0 psf

A Critical failure Surface Searching Ilethod, Using A Random
Technique For Generating Circular S.i rfaces, Has Been Specified.

100 Trial Surfaces Have Been Generated.

13~ apý

1-ito ~-9

!0 Surfaces Initiate From Each Of 10
.long The Ground Surface Between X =

and X =

Points Eqially Spaced
85.00 ft.

665.00 ft.



UInless Further LI:tt&Uiis Were Lnpos-ed The lrinimum £J.evati?.
Wt lhich A u-urface Ex.ends is Y = .0•, ft.

20-00 ft. LilLe 'egments Define Each Trl3l Failure Surface.

Fcýllowivg Are Di:-played The Ten Iost Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Host Critical
First.

Safety Factors Are Calc~ulated By The 1-,r.iified Janbu Methcd

Failure Surface Specified By 48 Coordinate Points

E-157

Point
No.

1
2
3
4
5
6
7
8

9

ii

12
13
14
15
16
17

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

37

40

X-Surf
(ft.)

8.5.00
103.53
122. 22
141.06

179. 13
198 35

217.68
237. 12
156 65
276.27
295.96
315 73

335.55
355.43
375.34
395.30
415.27
435. 27
455.27
475.26
495.25
515.22
535.16
555.06
574.92
594.72
614.45
634.12
653.70
673.20
692.59
711.88
"31.06

769.02
.87. 30

806 43
,24. 90
84-, 20

Y-Surf
(ft)

74.00
66.48
59.36
52.63
46 .30
40.36
34. 84
29 72
25 .0U
20. 70
16.81
13.33
10 27
7.62
5.40
3.59
2.20
1.23

.69

.56

.85
1.57
2.71
4.26
6.24
8.64

11.45
14.68
18.32
22.38
26.85
31.73
37.01
42.70
48. 79
55.29
62 13
69. 46
77. 13
85.29

~Q~- c~1

I1o~

v~/W~iX

~'-/6 -P



43

4 5

46
47
48

949.09

9663.01
977 93

121. 23

'41, 48
152. 14
160.00

E-1 IS

1.617

Failure Sutface 3peif e, By 48 Coordmnate Points

Polrlct
No.

1
2

3
4
5
6

0
109

11

12.
13

14
15
16

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

X- $ur.
( f t:)

85.00
103.74
122.62

41. 63
16•.) 75
1'9.99

23.8.,77
238,.30

257.91
277 5-9

2L-7.34
317 15
331 01

356.92
376.85
3965. 82
416.81
43ý. 80
456.S0
'476, 80

496.78
516.74
536.68
556.58
576.44
596.24
615.99
635.67
655.27
674.80
694.23
713.56
732.79
751.91
770.91
789.77
8@8 51
827. 10
245.54
863 82
881.94
999.89
917.65
939.24
?52 63

Y-Surt
(ft)

74.00
67.02
60.42
54.19
48. 34
42.86
37. 75
33.07

24.83
21.29
18.14
15. 39
13.03
12.06
9.49
8.31
7.54
7.15
7.17
7.58
8.39
9.59

11. 19
13.18
15.57
18.36
21.53
25.10
29.06
33.40
38.13
43.25
48.74
54.62
60.88
67.51
74.52
81.89
89 64
97 74

106.21
115.04
124.22

3 ?3. 75
143.63

8-4-9'



E-159

Fillure Surtace Specified By 42 Cccrdin3te ?-tLnts

Point
No.

1
2
3

5
6

7
8

10
!I

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
3M
35
36
37
38
39
40
41
42

X-Surf
<ft:

85.00
103.63
122.43
141.40
160.52

-7 7-7

199.15
218.65
238.25
257.99
277. 72

317.46
337. 40
357.38
37-'. 37
397,37
417.36
437.34
457.29
477.20
497.05
516.84
536.56
556.18
575.70
595.11
614.39
633.54
652.54
671.38
690.05
708.53
726.83
744.91
762.79
780.43

79.84

815.00
831.90
848.53
852.87

1.710

Y-Surf(ft.

74.00

59.91
53. 6
47.68
•12. 28
37.35
32.89
28.92
25.44
22.44
19.91
17.?

16.38
15,34
14 79
14.74
15.18
16.11
17.53
19.45
21.85
24.74
28.12
31.99
36.34
41.16
46.47
52.24
58.49
65.20
72.38
80.01
88.10
96.63

105.61
115.03
124.87
135.15
145.84
156.95
160.00

/ A-

,,it i. ,it

Failure Surface Specified By 4A ,(,-,rdinate Points



£ 2Th3.2 112.5-9 P-160

2 294.4 100.64
3 310.90 89.37

4 327.80 78.18
5 345.09 68.63
6 362.74 59.23
7 380.73 50.49

399.03 42.42
9 417.62 35.04

43;A. 4-!

l 45. 55 22.37
42 74.• 17 (

13 494%12 12.55
14 513 95 8,72
15 533,71 5 A3
16 553.57 3.27
17 573.51 1.65
18 593.49 .77
19 613.49 .64
20 633.48, 1.24

21 653.43 2.59
22 673.32 4.68
23 693 12 7.51
24 712.8 11SO
25 732.34 15.25
26 751.70 20.36
27 770.87 26.08
28 789.80 32.52
29 808.49 39.65
30 826.90 47.47
31 845.00 55.96
32 862.78 65.12
33 880.21 74.94
34 897.25 85.40
35 913.90 96.48
36 930.13 108.17
37 945.91 120.46
38 961.22 133.32 (FM
39 976.05 146.75
40 989.64 160.00 7 J --

1" .766 " •/.-;

Failure Surface Specified By 43 Coordinate Points

Point X-Surf Y-Surf
No. (ft, (ft.

1 85.0e 74.00
2 104.02 67.83
3 123 17 62,05
4 142.43 56,67
5 141.80 51.69
6 13 127 47.11
7 2Q0.83 42.93
8 220.47 3c.16
9 240.19 35.80

10 259.T7 32.85



13 219. 2 26.44 E-1 61
14 39 25.13
15 359.55 24.24
16 379.59 23.75
17 399.55 2.3-68
18 419.55 24.02
19 439 53 24.78
20 459.50 2 .9
21 479.43 27 53
22 499.34
2 519 19 31.9"3
24 5%p. 9 34.?4
25 55e ;1 37. 7
26 572.40 41.360
27 5'-7 99.64
28 .W617.49 50
29 636.89 54.92
30 656.19 60 17
31 675.38 65.81
32 694.45 71.39
33 713.38 78.28
34 732.1A 85.10
35 750.84 92.30
36 769.34 99.90
37 787.69 i•7.87
38 805.86 11.6.22
39 823.86 124.95
40 841.67 134.04
41 859.29 14-3.50
42 876.71 153.33
43 887.99 160.00

1• . 770 "

Failuire Surface Specified By 35 Coordinate Points

Point X-Surf Y-Surf
No. (ft, (ft)

1 342.78 114.28 i -'0 F6
2 358.05 101.37
3 373.91 89.19
4 390.33 77.77 ~/ je*

5 407.27 67.13
6 424.69 57.31
7 442.56 48.32
8 460 82 40.18
9 479q.q6 32.91

10 498.41 26.53
11 517 64 21.04
12 537.12 16.47
13 556.78 12.82
14 576.59 10.11
15 596.51 8.33
16 616.50 7.49
17 636.50 7.•9
18 656.47 8.63
19 676.37 10-.62
20 696.16 13.54
21 71ý5.78 17 '



24

26
27

28
29
.30
31

.4
35

'91-. 01a

82'7.73

845.10
861.93
878.23
893.97
909.11
923.GJ.
, '7. 45

34.J
4 1 -:

5 •.. 20
59.38
69.338
80. 19
91.78

104.12
117. 19
L130..6
145.40
160. 00

E-162

I..772

Failure Surface Specified By 37 Cocrdlnate Points

Point
No.

1
2

4
5
6
.7

10

!1
12

12

-5

16
17
18
19
20

21
22
23
24
25
26
27
28
29
30
31
32

33
ý4

35

37

X-Surf
(ft)

342.78
358.24
374 ,25
390 -77
407.78
425.23
443.09
161.34
479 93
498.82
517.99
537, 39
556.99
576.74
596.62
616.57
6.)6.56
656.56
676.52
696.40
716.17
735.79
755.21
774.41
793.34
811.96
830.25
848.16
865.66
882.71
899.29
915.36
930.88
945.8,1
960 19
973 92'
•7; 59

Y-Surf

114.28
10 1. 60
89.61
78.34
67.81
58.04
49.05
40 86
33.48
26 93
21.22
16. 36
12.37
9.24
6.98
5.61
5.12
5.51
6.79
8.94

11.97
15.87
20.63
26.25
32.71
39.99
48.09
56.99
66.68
77.12
88.31

100.22
112.83
126.! 1
140.04
154.58
160.-0

-c IF4



. E-1 63
,•_ .... = -''.: f c E :ejz f-e,.J By 4.3 Coor,-irA.l T.,-• .cl t

pol11it
No.

3
4

10

12
13
14
15
16
17
18

19

21
22
23
24
25
26

277

28
29

31
32
33
34
35
36

38
39
40
41
42
43

3 4

X-Surt
(ft)

85.00
104 12

142. 6

181i.63

201.23

240.65
260.45
280.30
300 20
320.13
3 40.1
360-'¾CKQ
380. 7
400. e,7
420 @7

460 03

479 97

499. 88
519 .74
539.56
559 32
579.01
598.64
618. 18
637.64
657. 0
676. 25
695 .40.
714.43
733.34
752. 11
770.74
789.23
807.56
825.73
843.73
861.56
879.20
896.40

1.7192

Y-Surf
(ft.)

74. ¢C
68.12

4-00

57.49

48.39
44. 42
40. 84
37. 64
34.84
32.42
30.40
29. 77
27.54
26.63
26.24
2;i. 19

26.53
2 7 .".6
28.39

31.83
34. 1'
36.82

43.40
47.26
51.51
56. 15
61.17
66. 57
72.34
78.50
85.03
91.93
99.19

106.83
114.82
123.18
131.90
140.96
150.38
160.00

-2- Z o -- 6__

Fail,.ire ;urfa.: .3pecitle.J _y 34 Ct~or,.1inap-e Points

Point
Nc•. (fr Y-Surf

If t)



4

6

7
8
9

10

12
13
14
! 515

17

18
'9

21
22

23
24
25
26
27
28
29
30
31
32
33
34

34127
358. 4?
376.22
394.41
413.00
431.95
451.21
470.7"3
490.44
510.31
530. /26
550. 26.

570. 25
5 -0. 1i
6(9 ý'6
629.58
648 .;7
668.08

686.86
.'09.26

"723.22
-740 70
757.65
774.03
789.78
804.39
819.27
832.92
845.80
853.65

"1. 4;;

63.42
53 25

44.00
35. 67
2S . 31
2:. 92
16.53

8.78
5,43

5.15
4. ?9
5.67

35
14. 23
!?.12
25.02
31.90

48.55
98.26

68.88
18 . 36
92. 68

1-05. 80
119.68
134.30
149.61

60 0

E-1 64

. 1. 795

Failure Surface Specified By 47 Coordinate Points

Point
No.

1
2

3
4
5
6
7

9
10
11
12
13
14
15
16
17
18
19
20

X-Surf
(ft)

85.00
104.26
123. Al
143.04
162.54
182.12
201.76
221.46
241-21
26i.01
280.86
300. 74
320.66
340 61
360.57
380. 55
400.55
420.55
440. 55
460. 54

Y-Surf
(ft 'I

74.00
68.62
63.55
58.81
54.38
50.28
46 5(
43 05
39.92

34.64
32.49
30. 67
29.17
28 0 1
2.18
2A. 67
26.50
26.65
27.14

-aL'

7V



.2

25
26
27
28
29
30
31
32.

34

£7

41
42
43
44
45
46
47

520 44
5540.- 3A3
560 24
580. 09
599.90
619.65
639.36
659.e00
678.58
698.09

l 7.52

'. .)*.)

794.417.
313 'Z3
332.25
851.0,-

869 65
888.1 -
90A6.57
924.83
942.96
96G. 94
974.38

34.49
36.95
39.73
42.84
46.28
50. 04
54.12
58.5;2
62 '

68. 29

79

85. 33
91. e4
)8. 26

105.•19
112.443
119. 98
127.83
135.98
144.44
153.19
160. 00

E-165

I. 803

A X I S F T

.(0 123.75 247.50 371.25 495.00 618.75

00-- ------ +---- * ----------- +---------------+---------------+x

- W

- I*
123.75 + 1

- 15 W.
-1. .*

- 15 .... *

- 18 .....
- 12....

A 247.50 + 113.
-125 ..... 4
-1.38... A*
-150.. 4.
-15. .4..
125.994.66

X 371.25 125.44.6."
1254. ...
1254.6 ....
124.6 o...

1246 ......
1236 .......

495. 91 1238 .......
1235 .......

2-2-

IM P



4...
41. 3,.• ..

41.35 ....... E-16

$ 618.75 41203'......
412.38 ....
'ii1.03 ..... *
4612033 .....
-4.1.03...
-4 153...

'42..•0 +44.19(:53
- 4612_'.53 ..
- 74.199' 3 .
- 46.10.53.
- 4612q) 533
- .4AL 0.593

F 866.25 + 46. 10. 85.
- 46110. 55
- 4421...

.4.16.
.4126

.411
T 990.04) +

L to4

6~-F~~
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E-168
PCSTABL5 *

by
Purdue University

-- Slope Stabi1ity Analysis--
Simplified Janbu, Simplified Bishop

or Spencer's Method ot Slices

Run Date:
Time of Run:
Run By:
Input Data Filename:
Output Filename:
Plotted Output Filename:

8/16/91
1420
Cal
A:UNCSTA13.IN
A:UNCSTA13.OUT
A:UNCSTA13.PLT

PROBLEJ DESCRIPTION TJC ;RRQYO - LOCATION, STATION 80+00

BOUNDARY COORDINATES

16 Top Boundaries
21 Total Boundaries

Boundary X-Left
No. (ft)

Y-Left X-Right Y-Right Soil Type
(ft) (ft) (ft) Below Bnd

1
2
3
4
5
6
7
8
9

18

12
13
14
15
16
17
18
19
20
21

.00
10.00
40.00
85.00

105.00
160.00
180.00
370.00
420.00
550.00
580.00
635.00
650.00
655.00
665.00
790. 00
160.00
280.00
340.00
550.•0

C 80.CI

110.00
105.00
100.00
74.00
74.00

100.00
110.00
115.00
118.00
125.00
126.50
137.00
137.00
135.00
135.00
160. @W)
100.GO
1i0.00

110.00
125.00
126. 50

10.00
40.00
85.00

105.00
160.00
180.00
370.00
420.00
550.00
580.00
635.00
650.00
655.00
665.00
790.00
990.00
280.00
340.00
420.00
580.00
p90. 0

105.00
100.00
74.00
74.00

100.00
110.00
115.00
118.00
125.00
126.50
137.00
137.00
135.00
135.00
160.00
160.00
110.00
110.00
118.00
126.50
126.50

2
2
2
2
2
1
1
1
2
2
1
1
1
1
1
1
2
2

2

, ( Lr-

T'ZP')rnrDTr'C qIvT T~ '



2 Type(sý :f Soil

E-169
Soil
Type

No.

i
2

Total 3aturated
Unit Wt. Unit, Wit.

(pcf) (pct)

Cohesion
intercept

'psf)

Frictinn
Angle
(deg)

Pore
Pressure
Param.

.00
.00

Pressure
Constant

(psf)

.0
.0

' Iez.
Surface

No.

94.6 120.3 160o.0 15.0
94.6 120.3 960.0 11.0

1

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40

Piezometric Surface No.

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13

X-Water
(ft)

. 0
10.00
40.00
55.00

145.00
160.00
180.00
370.00
450.00
550.00
580.00
635.00
990.0-0

1 Specified by 13 Coordinate Points

Y-Water
(f t.

110.00
105.00
100.00
92.00
92.00

100.00
110.00
115.00
120.00
125.00
126.50
137.00
137.00

A Critical Failure Surface Searching Hethod, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.

100 Trial Surfaces Have Been Generated.

ZG

10 Surfaces Initiate From Each Of 10
Along The Ground Surface Between X =

and X =

Points Equally Spaced
85.00 ft.

665.00 ft.

Each Surface Terminates Between X = 790.00 ft.
and X = 990.00 ft.

Unless Further Limitation s Were Imposed. The
At Which A Suirface Extends Is Y = .00 ft.

Hinimum Elevation

20.00 ft. Line Segments Define Each Trial Failure Surface.



FRI ore 3'.rfa<c'- E':xa:.- ... Thie At e •r.ered - a Cr*.o~a

First.

Safety Factors Are Calcuiated Ey The ý!,dified Janbu Method

Failure Surface Specified By 48 Coordinate Points

E-1 70

Point
No.

1

2
3
4
5
6

7

18

9
20
21
12
13
14
15
16
17

18

19
20
21
22

233

24
25
26

28
29
30
31
32
33
34
35
36
37
38
39
40

42
43
44
45
46
47
48

X-S urt

103 53
122. 22
141. q6
16. CQ3
17'. 13
198.35
217 68
237.12
256.65
276.27
295.96
315.73
325.55
355.43
375.34
395.30
415.27
435.27
455.27
475.26
495.25
915.22
535.16
555.06
574.92
594.72
6i4.45
634.12
653.70
673.20
692.59
711.88
731.06
750.11
769.02
787.80
806.43
821 89
843.20
861.33
879.28
897.03
914.60
931.95
949.09

977.93

Y-Surf
,ft)

44.-0
66.48
5? 36
52.63
4C,. -z(

40. 36
34.3•4

29.72
005.0

20.70
16.53:

13. 33
10.27
7.62
5.40
3.59
2.20

1.23
.69
.56
.85

1.57
2.71
4.26
66.24
8.64

11.45
14.68
18.32
22.38
26.85
31.73
37.01
42.70
48.79
55.29
62.18
69.46
77 13
85.19
93.64

102.46
111.66
121.23
1 1.17
141.48
152. 14
16.o). .

Z -7

2.691



Failure ý--urface 5-_,-;:1-fied 2y 43 C-o i_~ eP.it E-171

Point X-Surf Y-$urf
No. (ft) (ft)

1 85,0 74.00
2 103."4 6 .2

122.62 60.42
4 141.63 54.19
5 !t;. 75 48*3-4

67999 42 86
]99. ? 37 73

8 218.77 33.y67
9 238.30 29 7.

11D 257. l. 24 S3
11 277.5,; 21 .2
12 297.34 18.14
13 317.1.5 1 39
14 337 041 13, 3
15 396 92 1] 0.
16 376.85 9.49
17 396.82 8.:i
1B 416.S1 7.54
19 436.80 7.15
20 456.80 7.17
21 476 80 7 58
22 496.78 8.39
23 516.74 9 59
24 536.68 11.19
25 556.58 13.18
26 576.44 15.57
27 596.24 18.36
28 615.99 21.53
29 635.67 25.10
30 655.27 29.06
31 674.80 33.40
32 694.23 38.13
33 713.56 43.25
34 732 79 48.74
35 751.91 54.62
36 770,91 60.88
37 789.77 67.51
38 808.51 74.52
39 827.10 81.89K
40 845.54 89 64
41 863.82 97.7" 0
42 881.94 106.21
43 899.89 11-5.04i
44 917.65 124.22
45 939.24 133.75
46 952.63 143.63 - -i-
47 969.82 153.85
48 979.71 160.00

... 2.712

Failure Surface Spe.,ified By 42 Cocrd.-liate Points



N:.

2

3
4
5

9
10
11

12

14
15
16
17
18
.9
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

40
41
42

ft'

122.43
141.40
160 52
179.7"

199 i5

238. 25'

277. -72
297. 56
317.46
337. 40
357 .38

377. 37
397. 37
417. 36
437 34
457 29
47"7. 20
497.05
516.84
536.56
556.18
575.70
595.11
614.39
633.54
652.54
671.38
690 . 05
708.53
726.83
744.91.
762-'79
780 43
797.84
315.00
831.90
848. 53
852.87

Y- Su rf
"f t-.

74.00
66,72

49 91
53.56
47.68
42.28
37. 35
32 .59
28.92
25 44
22.44
19. 93
17.91
16. 5P
15.34
14.79
14.74
15.18
16.11
17.53
19.45
21.85
24.74
28.12
31.99
36.34
41.16
46.47
52.24
58.49
65.20
72.38
80.01
88.10
96 A3

105.61
115.03
124.87
135.15
145.84
156.95
160.00

E-172

2.742 ¼' c2~,4-i

29T ~K~L
Failure Surface Specified By 27 Coordinate Points

Point
No.

1
2
3
4
5
6
7
9

X-Surf

407.22
421.44
436.62
452.68
469.56
487.15
505.38
524.15

Y-Surf
(ft:

117.33
103.26
90. 23
78.32
67.59
58.)08
49.85
42.94



14

15
16

181-7

20

21
22

24
25
26
27

62-
,;,12. in

662.41
681-94
701.12
7J.9.84
738.0!
755.54
SO2 34

803.41
$17.93

330 60
842. -56
849.02

2.825

29 15
30.64

33. 55
37.86

43.55
ý .7). 5 9
58.95
68; 58
79.43
9 1. 49

104 58
118. 74

123, •_
149.9.1
160. G)

E-1 73'

Failure Surface Specified By 27 Coordinate Points

Point
No.

1
2

4
5
6

9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

X-Surf

407 22
421.93
437.52
453.92
471.@7
488.87
E;07. 26
526.13
545.42
5i;5.!1
584 84
604.80
624.80
644.75
664.55
684.12
703.37
722.20
740.54
758.28
775.36
791.70
807.21
821.82
835.48
848.11
856.05

Y-SI rf
(tt)

117.33
103. 77
91.24
79,30
69.51
60.40
52.52
45 91
40 60
36.61
33.96
32.67
32 .73
34. 15
36.93
41.04
4A.48
53.21
61,20
70.42
80.83
92.3"7

105.00
118.65
133.26
148.77
160.00

30o

Failure 3urfRCP Sref-'ified By 43 Cr-,prd1nate Pcints



N::.•

1

2
3
4
5

8

12

14
15
16
17
18
19
20
21
22
23
24
29
26
2-
28
29
30
31
32
33
34
39
36
37
38
39
40
41
42
43

E-1 74

35 00
104.02
123.17
142.43
161.80
181.27
200.83
220.47
240.19
299 97
2*79.81
299.69
319.62
339.58
359.55
379.55
399.55
419.55
439.53
459.90
479.43
499,34
519. 19
538.99
558. 3
578.40
5C97 O
617.49
636.89
656.19
675. 38
694.45
713. 38
732.18
750.84
769.34
787.69
805.86
823. 86
841.67
859.29
876.71
887.99

2.840

74. C0q
•7 .83

62.05
56.67
51.69
47.11
42.93
39.16
39. SO
32.85
30. 30
28.17
26.44
25.13
24.24
23.75
23.68
24.02
24.78
25.95
27. 53
29.52
3.'. .93
34.74
-7 7,ý,7.97
43.60
45.64
50.08
54.92
60. 17
65.81
71.85
78.28
85.10
92.30
99.90

107.87
116.22
124.95
134.04
143.50
153.33
160.00

Failure Surface Specified By 31 Coordinate Points

LEI- t

Point
No.

1
2

4
5

X-Surf
(ftý

342.78
35P.21
.374.32
391 .05
408. 36

Y-Slirf
; ft '

114.28
101.56
59.70
78.75
68.73



7
8
9
10

12
13
14
15
i6

17
18
19
20
21
22

23
24
25
26
27
28
29
30
31

444.75,'

452 2, 3

521.30
541.10
561 03
581.02
601.02
620.95
640.77
660.41
679. •1
698.92
717.67
736.01
753.3A9

771.25
788.03
804.19
819.68
834 44;
848-46
861 67
864,85

38. :z

26.98

25.29
24.69
25.19
26 79
29.49
33.26
38.12
44. 013
50.98
CS 95
67.92
77.86
88.73

100. 51
113.16
126.65
140. 92
155.94
160.00

E-175

2.849

Failure Surface Specified By 35 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
!2
13
14

16

17
18

19
20
21
22
23

24
25
26
27
2 S

X-Surf
(ft)

342.78
358.05
373.91
390.33
407.27
424.69
442.56
460.82
479.46
498.41
517.64
537.12
556.78
576.59
596.51
616.50
636.50
656.47
676. 37
696.16
715.78
735.21
754. 38
773.27
791.83
810.01
827.78
845 10

Y-Surf
(ft)

114.28
101.37
89.19
77.77
67.13
57.31
48.32
40.18
32.91
26.53
21.04
16.47
12.82
10.11
8.33
7.49
7.59
8.63

10.62
13.54
17,39
22.16
27.84
34.42
41.88
50.20
59.38
69.38

10. Iý

II-1



30
31

32
33
34
35

893.9'

909.11
923.61
937.45
950.18

2.852

04. 12
117.19
130.96
145.40
160.00

E-I 76

4wt•

I
Failure Surface Specified By 34 Cor1r.hnate Points

Point
No,

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
1!8

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34

X-Suirf
(ft:

278.33
293.09
308.52
324.60
341.27
358.49
376.22
394.41
413.00
431.95
451 21
470.73
490.44
510.31
530.26
550.26
570.25
590.16
609.96
629.58

648.97
668.08
686,86
705.26
723.22
740.70
757.65
774.03
789.78
804.88
819.27
832.92
845.80
853.65

2.856

Y-$urf
(tt "

112.59
99.08
86.36
74.46
63.42
53.25
44.00
35.67
28.31
21.92
16.53
12,15
8.78
6.45
5.15
4.89
5.67
7.50

10.35
14.23
19.12
25.02
31.90
39.75
48.55
58.26
68.88
80.36
92.68

105.80
119.68
134.30
149.61
160.00

33~

Failure Surface Specified By 30 Coordinate Points

Point
No.

X-Surf
(ft)

Y-Surf
(f t .



2

4
5
6
7
8

12

15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

35•7. 5o
373. 04
389.31
406.28
423.86
442.C0
460.63
479 67
499.05
518.69
.538.54
58.49
5-, P. '19
598.446
618 31
637.98
657.39
676.46
695.13
713.32
730.95
747. 98
764.32
779.93
794.73
808. 67
821. 71
833.78
834.81

2.874

88.15
76. 53
65.94
56.41
47.99
40.70
34.57
29. E3
25139
23.38
22.09
22.03
23.21
25.61
29.24
34.07
40. 09
47.27
55.59
65.02
75.51
87.04
99.55

113.00
127.34
142.51
158.45
160.00

E-177

y A X I S F T

.00 123.7*5 247.50 371.25 495.00 618.75

+--------------------+----- * ---------- 4----------------+---------------+X

- W

- 1i*
123.79 + 1

- 16 W.

- 16. .~- 16 .... *

12 ......
A 247.50 + 16 ......

-126.....9
-13 ..... 9*
-16 .... 9.
-16..9.."
126.99..77

X 371.25 126.9..7.-
1269..7...
126..87.44*
126.87.4..
12987.4.. *

5o e



12344 ......
12345 E-178
9172.
9143 ... ...
.1436.......

S 618.75 .1253....
.1253 ......
.814.3 .....
.812.33.....
-8.14.3...
-8 146631 ...

742.50 + 8.14063..
- 8812402-.
- 8. 19403..
- .8.1.463 ...
- .812. 7433C,
- . .81.. .543

F $66.25 + .8.1,.. 65
- .811..66

.. 21...
... 18.

- . . 128
- . .11

T 990.00 + *W. •

-Illegal Command

Legal Commands - PROFIL
LDADS
TIES
WATER
S URFAC
EXECUT
EQUAKE
SOIL
PRNDOMI
CIRCLE
CIRCL2
BLOCK
BLOCK2
LIMITS
ANISO
SURBIS
SPENCR

/ iS N-/
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E-184

** PCSTABL5 **

by
Purdue University

I

-- Slope Stability Analysis--
Simplified Janbu, Simplified Bishop

or Spencer's Method of Slices

Run Dates
Time of Run:
Run By:
Input Data Filename:
Output Filename:
Plotted Output Filenames

8/13/91
1400
C12
AsUNCSTRB6. IN
A: UNCSTAB6. OUT
A :tUNCSTAB6. PLT

L"'~A

It ____

PROBLEM DESCRIPTION UNC ARROYO - LOCATION, STATION 50+00

BOUNDARY COORDINATES

8 Top Boundaries
9 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (ft) (ft) (ft) (ft) Below Bnd

1
2
3
4
5
67
8
9

.00
171.00
201.75
212.00
227.00
233.00
243.00
340.00
201.75

50.00
51.50
57.50
59.50
59.50
57.50
57.50
76.00
57.50

171.00
201.75
212.00
227.00
233.00
243.00
340.00
390.00
390.00

51.50
57.50
59.50
59.50
57.50
57.50
76.00
76.00
57.50

2
2
1
1
1
1
1
1.
2
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ISOTROPIC SOIL PARAETERS

2 Type(s) of Soil

Soil
Type

No.

1
2

Total Saturated Cohesion
Unit Wt. Unit Wt. Intercept

(pcf) (pcf) (psf)

94.6 120.3 1600.0
94.6 120.3 960.0

Friction
Angle
(deg)

15.0
11.0

Pore
Pressure

Param.

.00

.00

Pressure
Constant

(psf)

.0

.0

Piez.
Surface

No.

1
1

1 PIEZONETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water - 62.40

b~ C~E'~-1.

~t0 f~ ~

Piezometric Surface No. 1 Specified by 4 Coordinate Points 11-1y

Point
No.

1
2
3
4

X-Water
(ft)

.00
171.00
212.00
390.00

Y-Water
(ft)

50.00
51.50
59.50
59.50

A Horizontal Earthquake Loading Coefficient
Of .050 Has Been Assigned

A Vertical Earthquake Loading Coefficient
Of .000 Has Been Assigned

Cavitation Pressure - 5000.0 psf



E7 186

A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.

100 Trial Surfaces Have Been Generated.

10 Surfaces Initiate From Each Of 10 Points Equally Spaced
Along The Ground Surface Between X - .00 ft.

and X - 212.00 ft.

Each Surface Terminates Between
and

X - 243.00 ft.
X - 390.00 ft.

+3 ý4---ý I
Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y .00 ft.

10.00 ft. Line Segments Define Each Trial Failure Surface.

V //.

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First.

* * Safety Factors Are Calculated By The Modified Janbu Method * *
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Failure Surface Specified By 29 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

X-Surf
(ft)

141.33
149.35
157.68
166.31
175.20
184.34
193.69
203.22
212.91
222.71
232.62
242.58
252.58
262.57
272.54
282.44
292.25
301.94
311.48
320.83
329.97
338.87
347.51
355.85
363.86
371.54
378.84
385.75
389.53

2.836

Y-Surf
(ft)

51.24
45.26
39.73
34.67
30.10
26.04
22.49
19.47
16.98
15.03
13.64
12.80
12.52
12.79
13.62
15.00
16.93
19.41
22.42
25.96
30.02
34.57
39.62
45.14
51.11
57.53
64.36
71.58
76.00

C .z-

61
9/



E-1 88

Failure Surface Specified By 36 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

X-Surf
(ft)

70.67
79.18
87.89
96.77

105.83
115.04
124.39
133.86
143.46
153.15
162.93
172.78
182.69
192.64
202.62
212.62
222.62
232.60
242.56
252.48
262.33
272.12
281.82
291.42
300.91
310.28
319.50
328.57
337.47
346.19
354.73
363.05
371.17
379.05
386.69
388.79

Y-Surf
(ft)

50.62
45.37
40.45
35.87
31.62
27.72
24.18
20.99
18.16
15.70
13.61
11.89
10.55
9.58
9.00
8.79
8.96
9.51

10.44
11.75
13.43
15.49
17.91
20.70
23.86
27.37
31.24
35.45
40.00
44.89
50.11
55.64
61.49
67.64
74.09
76.00

L

2.943
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Failure Surface Specified By 36 Coordinate Points

Point
No.

1
2
3
4
5
6

7
8
9
10
12
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

X-Surf
(ft)

70.67
79.21
87.94
96.85

105.92
115.14
124.51
134.00
143.60
153.30
163.08
172.93
182.85
192.80
202.78
212.78
222.78
232.76
242.72
252.64
262.50
272.29
281.99
291.60
301.10
310.47
319.70
328.79
337.71
346.45
355.00
363.36
371.50
379.41
387.10
389.25

2.956

Y-Surf
(ft)

50.62
45.42
40.54
36.00
31.79
27.93
24.42
21.26
18.47
16.03
13.96
12.26
10.94
9.99
9.41
9.21
9.38
9.93

10.86
12.16
13.83
15.88
18.28
21.06
24.19
27.68
31.51
35.70
40.22
45.07
50.25
55.75
61.55
67.66
74.07
76.00

~'-/k 9/
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Failure Surface Specified By 33 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
ii
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

X-Surf
(ft)

70.67
78.15
85.99,
94.14

102.60
111.33
120.31
129.51
138.91
148.48
158.20
168.02
177.94
187.90
197.90
207.90
217.86
227.77
237.59
247.29
256.85
266.23
275.42
284.38
293.09
301.52
309.65
317.45
324.91
331.99
338.69
344.98
346.81

Y-Surf
(ft)

50.62
43.99
37.77
31.99
26.65
21.77
17.37
13.46
10.05
7.15
4.78
2.92
1.60

.82

.57

.87
1.69
3.06
4.96
7.38

10.32
13.77
17.72
22.16
27.08
32.46
38.28
44.53
51.20
58.25
65.68
73.46
76.00

,ý6.t

kI-Ll

2.964
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Failure Surface Specified By 25 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

X-Surf
(ft)

164.89
172.61
180.75
189.28
198.16
207.33
216.76
226.41
236.21
246.13
256.11
266.11
276.08
285.96
295.71
305.29
314.63
323.71
332.47
340.86
348.86
356.42
363.49
370.06
375.75

2.965

Y-Surf
(ft)

51.45
45.09
39.28
34.06
29.46
25.48
22.16
19.51
17.55
16.27
15.69
15.82
16.64
18.17
20.38
23.27
26.82
31.03
35.85
41.28
47.29
53.84
60.91
68.45
76.00

5..

9,'
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Failure Surface Specified By 25 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

X-Surf
(ft)

141.33
148.96
157.02
165.49
174.32
183.46
192.87
202.49
212.29
222.20
232.18
242.18
252.15
262.03
271.77
281.33
290.65
299.69
308.40
316.74
324.66
332.12
339.09
345.52
351.04

Y-Surf
(ft)

51.24
44.77
38.86
33.54
28.84
24.78
21.39
18.68
16.67
15.36
14.77
14.89
15.73
17.28
19.53
22.47
26.09
30.37
35.28
40.80
46.91
53.56
60.74
68.39
76.00

- Iv

3.040 ***
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Failure Surface Specified By 29 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15

16
17
18
19
20
21
22
23
24
25
26
27
28
29

X-Surf
(ft.)

117.78
126.24
134.95
143.89
153.04
162.38
171.88
181.52
191.28
201.14
211.07
221.04
231.04
241.04
251.01
260.93
270.78
280.53
290.16
299.65
308.97
318.10
327.02
335.71
344.15
352.31
360.17
367.73
373.95

3.058

Y-Surf
(ft)

51.03
45.70
40.79
36.31
32.28
28.70
25.58
22.93
20.76
19.07
17.87
17.16
16.93
17.20
17.96
19.21
20.94
23.16
25.85
29.01
32.63
36.70
41.22
46.17
51.54
57.32
63.50
70.05
76.00

~; £j
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Failure Surface Specified By 25 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

X-Surf
(ft)

164.89
173.11
181.69
190.58
199.74
209.15
218.75
228.51
238.40
248.36
258.36
268.35
278.29
288.15
297.87
307.43
316.77
325.87
334.68
343.16
351.29
359.02
366.32
373.17
375.24

3.130

Y-Surf
(ft)

51.45
45.76
40.61
36.03
32.03
28.63
25.85
23.69
22.16
21.28
21.04
21.45
22.50
24.20
26.52
29.47
33.03
37.19
41.92
47.21
53.04
59.39
66.21
73.50
76.00

51

6' -/6 -9"
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Failure Surface Specified By 28 Coordinate Points

Point
No.

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

X-Surf
(ft)

117.78
126.21
134.91
143.86
153.03
162.39
171.92
181.60
191.40
201.29
211.24
221.23
231.23
241.21
251.15
261.02
270.78
280.43
289.92
299.23
308.35
317.23
325.87
334.22
342.28
350.03
357.43
361.91

3.168

Y-Surf
(ft)

51.03
45.66
40.73
36.26
32.27
28.76
25.74
23.22
21.22
19.72
18.75
18.29
18.36
18.95
20.06
21.69
23.83
26.47
29.62
33.26
37.38
41.96
47.01
52.50
58.42
64.75
71.48
76.00

C 7Z



Failure Surface Specified By 42 Coordinate Points E-196

Point X-Surf Y-Surf
No. (ft) (ft)

1 .00 50.00
2 8.74 45.15
3 17.63 40.55
4 26.64 36.22
5 35.77 32.15
6 45.02 28.35
7 54.38 24.82
8 63.84 21.57
9 73.38 18.59

10 83.01 15.90
11 92.72 13.48
12 102.49 11.36
13 112.32 9.52
14 122.20 7.96
15 132.12 6.70
16 142.07 5.73
17 152.04 5.04
18 162.04 4.65
19 172.04 4.56
20 182.03 4.75
21 192.02 5. 24
22 201.99 6.02
23 211.94 7.08
24 221.84 8.44
25 231.71 10.09
26 241.52 12.03
27 251.27 14.25
28 260.95 16.76
29 270.55 19.54
30 280.07 22.61
31 289.49 25.96
32 298.82 29.57
33 308.03 33.46
34 317.12 37.62
35 326.09 42.04 (
36 334.93 46.72
37 343.63 51.66
38 352.17 56.85
39 360.57 62.29

40 368.80 67.97
41 376.86 73.88
42 379.57 76.00

3.190
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y A X I S F T

.00 48.75 97.50 146.25 195.00 243.75

X .00+ -- * -- +-- ---------.------------- +-------------
-- 0.

-- 0.

48.75 + 0 ....

- .0 ..... 2

-.. 0 .... 2.
-.. 0 .... 2..

A 97.50 +....... 2...
. 0..423...
.. 0.4.2.. .7
.. 0.42 .....
.0.42 .... 7.
.04 ..... 7..l

X 146.25 .4..2..7.1.
.4.2.. .71..
.0.2..71.. 5
-423.76.. 5.*
402..71.5..
4.3. 1.5 ....

1 195.00 402.615 .....
-02.1..8... *
4021758 ..... *
4 2175 ......
-4 758 ...... *

-42158 ...... .

S 243.75 + 217 ....... *

- 217 ........
- 416 .........
- 269 ........
- 148 ........
- 124 .........

292.50 + 1264 ........
- 1264 .......
- 1264 ......
- 12864 ......
- 527064....
- 15.7064...

F 341.25 + 12.8764 4*
- 1258796.4
- 12587.9.
- 125.7.9
- 12585
- 1210

T 390.00 + 2*

f4
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Tailings Dispc .I Systems Analysis
United Nucleax .hurch Rock Mill
Church Rock, New Mexico
SHB Job No. E78-1041

PERZmABILiTY TEST
(Pressurized Permsmetez)e

E-;99

Lab No. 8-1041-118:

Diameter 4.887 cm

Wa 242.2 grms. w

Void Ratio 0.8290

Boring #7 @ 6' to 7' -- test insitu on tube sample

2Length 8.913 cm Area 18.755 cm Vol. 167.171 cc

3.8%

Dry

wf 30.0% Gs 2.65 Vs 91.396 cc

Density 90.4 PCF Trials 9 days

Pressure
(PSI)

0

0

0

Constant
Read

Constant
Read

Constant
Head

5

5

5

Head
(inches)

43.9

45.7

45.6

70.8

70.8

70.8

181.9

181.5

181.7

Q
(cC)

315

335

295

875

135

140

320

215

170

Time
(mn.)

242

385

537

1570

410

447

351

265

203

K K
(cm/sec) (ftlyr)

9.25 x 10-5 96.0

5.95 x 10-5 61.0

3.76 x 10-5 39.0

2.45 x 10-5 25.0

1.45 x 10-5 15.0

1.38 x 10-5 14.0

1.56 x 10-5 16.0

1.39 x 10-5 14.0

1.44 x 10-5 15.0

Remarks

Flow

Flow

Flow

Flow

Flow

Flow

Flow

Flow

Flow

Note: Saturation (initial) - 12%, saturation achieved 96% based on assumed
2.65 specific gravity.

s SERGENT, HAUSKINS & BECKWITH

c.. * &S-W-. B -8



SERGENT, HAUSKINS & BECKWITH
CONSULTING SOIL AND IFO 1ION EIl~ttlIS
MATERIALS TEST1MG tiNG . As

E-200

4IIuaINtlING ANALYSIS a FWYSICAL TI[STING QUALITY CONTROL FICLO EXPLORATION

REPORT ON LABORATORY TESTS

PROJECT Tailings Disposal Systems Analysis JOB NO. E78-1041

LOCATION UNC Church Rock Mill LAB NO. 8-1041-348

SAMPLE #9 @ 5k' - 6kI

DIRECT SHEAR TESTS

In Situ - Point No. 1 ( =+±I..0KSF)

Initial Moisture Content 2_ 7 7%

Dry Density (PCF) 90-80

Submerged

Final Moisture Content 29.7 7%

Maximum Vertical Strain @ T Max. (-).023 inches

Shearing Stress -T Max 0.19 KSF

In Situ - Point No. 2 ( _2+ 3.0KSF)

Initial Moisture Content 30.2 7%

Dry Density (PCF) 91.85

Submerged (Specimen extruded from ring upon saturation)

Final Moisture Content 30.2 %

Maximum Vertical Strain @ T max. (-).036 inches

Shearing Stress T max. 0.41 KSF

In Situ -'Point No. 3 ( -+ 5.08KSF)

Initial Moisture Content 29,6 7.

Dry Density (PCF) 92.34

Submerged
Final Moisture Content 29.6 7.

Maximum Vertical Strain @ T max. -- ).019 inches

Shearing Stress T max. 1.74 KSF

.Eýý 71'~ ~/

PHOENIX
18O211 272 6848

ALBUOUSIROUE
(5051 344.Wi40

EIL PASO
|9151 Sol 13189

B-49



SERGENT, HAUSKINS & BECKWITH CONSULTING SOIL ANO POUROATION CNSIINCERS
UATERIALS TESTING ENGINECRS

E-201

ENOINEERING ANALYSIS * PHYSICAL TiSTING QUALITY CONTROL * VIEILO EXPLORATION

REPORT ON LABORATORY TESTS

PROJECT Tailings Disposal Systems Analysis JOB

LOCATION UNC Church Rock Mill LAB
SAMPLE #13 @ 9½' - 104'

NO.E78-1041
NO. 8 -1 0 4 1- 2 3 6

DIRECT SHEAR TESTS

In Situ - Point No. 1 ( =+ 1,00KSF)

Initial Moisture Content

Dry Density (PCF)

Submerged

Final Moisture Content
Maximum Vertical Strain @ T Max.

Shearing Stress T Max

In Situ - Point No. 2 ( -+ 3.00KSF)

Initial Moisture Content

Dry Density (PCF)
Submerged

Final Moisture Content
Maximum Vertical Strain @ T max.

Shearing Stress T max.

In Situ - Point No. 3 ( =4- 5.08KSF)

Initial Moisture Content

Dry Density (PCF)
.Submerged

Final Moisture Content

Maximum Vertical Strain @ T max.

Shearing Stress T max.

8.8 %

98.92

2-4.1 7

(-).012 inches

0.57 KSF

8.0 7

99.86

24.0 7

(-).017 inches

1.71 KSF

8.6 %
93.53

26.4 7

(-).022 inches

2.99 KSF

.•!5I9 C:

PHOENIX
(802) 272 0848

ALBUQUEROUE
(5051 344.9940

EL PASO
(915) 591 s189

B-53
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£'7 Ah /4te~ h/~e

C~ohesion C = 960 PSP.:

I:VOUNDATIOMl (NATIVE) SOILS

'SUMMARY OF TRIAXIAL SHEAR TESTSTOA 
SRES NLYI

' "

PERFORMED BY ROLLA GEOTECHNICAL
;.CONSULTANTS, ROLLA, MISSOURI SERGENT, HAUSKINS a, BECKWITH

t =CONSULTING SOIL AND FOUNDATION ENGINEERS
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E.5(a)

Hydraulic Analyses for Swales
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AIPRAP DETERMINATION 1Y SAFETY FACTOR METHOD FOR CHANNEL BOTTOM AN0 SIDE SLOPES

RIPSF.W1D REF: 'Applied Hydrology and Sedismntology
for Disturbed Areas', pages 185-194

LOCATION:

0ISCHA6E a
BOTTOM WIDTH a

I (SIOE SLOPE)m
CHANNEL SLOPE *

RIPIAP S.8. 2

COEF FOR t •

CHANNEL BOTTOM

051 (ASSUN) •
n1 a

TRIAL d 2

DIFFERENCE a
cael d a

DIFFERENCE a
ca|b d

DIFFERENCE a

talc d •
DIFFERENCE •

UEC -- ORAIM4AE SWALE A

41 CFS

11 FT

3 Alpha a
1.0135 Theta a

2.5 Phi 0
1.75 see Fig 3.16, rtf.

18.43 Degrees
1.22 Degrees

31.10 Degrees

CHANNEL SLOE SLOPES

0.01 FT

1.00 ft

3.49 %
0.91 ft
0.20 A
I.93 ft
1.13 %
1.98 ft
I.00 t

1.1 inches 050 (ASSM) a
fta

0.06 FT
#. 25

0.1 Inches

Itttt

$*ttto

*tottt

FINAL d
A
I

t
V

Q(calc)
t

0.90 ft
IZ.71 sq ft
1.13 ft
15.09 ft
3.15 fps

40 cft
1.23 PSF

0.311

t v 1.11 PSF
oh a 1.65

etas a 31.10

0' 2 0.53

SFb a 1.14 SF a I . if
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RIPRAP DETERMINATION IY SAFETY FACTOR NETHOD FOR CHANNEL BOTTON AND SIDE SLOPES

NIPSF.UWl REF: 'Applied Hydroloqy and Sedioentoloqy
for Disturbed Areas', pages 185-194

LOCATION: UNC -- ORAINAUE SWALE I

DISCNARBE
BOTTON WIDTH a

Z (SIDE SLOPEU
CHANNEL SLOPE *

RIPIAP S.6. -
COEF FOR t 2

CHANNEL BOTTON

97
20
3

0.1083
2.5
.,75

CFS
FT

Alpha •
Thaet
Phi 0

see Fig 3.15, raf.

18.43 Degrees
1.48 Degrees

37.11 Digress

CHANNEL SIDE SLOPES

051 (ASSUN)

TRIAL 4
DIFFERENCE

cale d
DIFFERENCE

S ©cale d
DIFFERENCE

Cole d
DIFFERENCE

FINAL d
A
I

V

q(calc)
t

nk

0.13 FT
0.O28

0.97 ft
-0.33 t

5.91 ft
-0.05 t
0.11 ft

-O.01 t
0.97 ft

-4.16 t

1.5 inches 051 (ASSUN) 1 0.13 FT
• A .028

1.5 inches

''''a'

teoott

$leftU

1.97 ft
Z2.27 sq ft

0.35 ft
25.83 ft
4.36 fps

97 efs
$.So PSF

1.913

t 0.38 PSF
oh * 6.51

sets a 38.73

nl 1.35

SFb a 1.19 SF1 a 1l.11
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RIPRAP DETERIIIATION If SAFETY FACTOR NETHO0 FOI CHANNEL BOTTON AND SIDE SLOPES

RIPSF.UN1 REF: 'Applied Hydrology and Sedimentology
for Olisturbed Areas', pages 185-194

LOCATION: UEC -- DRAINAGE SWALE C

arSCHAIUE a
SOTTOWID MTH •

Z (SIOE SLOPE)"
CHANNEL SLOPE a

RIPIAP $.8.
COEF FOR t

CHANNEL 8OTTON

O0i (ASSUN)

TRIAL d
OIFFEIINCE •

tile d •
DIFFERENCE •

Caio d a

DIFFEREICE
chic d a

DIFFERENCE

.75 CFS
10 FT
3

2.5
I.M too

Alpha a
Theta a
Phi a

Fig 3.16, ref.

18.43 Degrees
#.29 Degree.

37.1l Degrees

CHANNEL SIDE SLOPES

8.13 FT
1.021
1.46 ft
3.36 8
1.36 ft
O~I . t

1.38 ft

1.38 ft
l.II t

1.5 inches 051 ASN 1.13 FT
1.i21

1.5 inches

$solve

lesse

''"als

'a,'I'I

FINAL d
A

t
v

fleslc)
t

nb

1.36 ft
19.43 sq ft
1.64 ft

18.25 ft
3.66 fps

1.43 PSF
1.171

t a 1.32 PSF
oh a 1.53

Iota u 34.45

Vl u .45

SFb m 1.21 SFo a 1.1is
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RIPRAP DETERMINATION BY SAFETY FAC7j0 METHOD FOR QCWNEL BOTTOM No SIDE SLOPES

-ZIPSF.WR1 REF- "Applied Rydroloqy and Sedimentology
for Disturbed Areas`. pages 1%.-194

LOCATION: LIC - 7:RAINAGE SWALE 0

OISCHARGE =
BOTTOM WIDTH =

I (SIDE SLOPE)-
CHANNEL SLOPE =

RI•RAP S.G. z
COEF FOR t =

68 CFS

10 FT
3 Alpha =

0.0em Theta =
2.5 Phi -

0.75 see Fig 3.16. ref.

1.8.43 Deg rees
0.16 Degrees

37.00 Degrees

C0-ANEL SIDE SLOPES

ON0 (AS")

TRIAL d
DIFFERECE

* calc d
DIFFER~ENE -

calcd =
DIFFERENCE =
* calc d
DIFFER~ENC

FINA~L d
As

Ru

Vs

Q(ca.lc)

0.06 FT
0.025
1.50 ft
9.50 t
1.43 ft
0.06 %
1.43 ft
0.00 %
1.43 ft
0.08 %

0.7 inches 050 (ASS]M) = 0.06 FT 0.7 inches
n a 0.825

1.43 ft
20.40 sq ft

1.07 ft
18.57 ft
3.33 fps

68 cfs
0.Z5 PSF

0.933

t = 0.19 PSF

nb - 0.70

Beta - 39.76

n.1 • 0.57

SFb 1.6- SFs m 1.06
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RIPRAP DETERMINATIOI IT SAFETY FACTOR METHOD FOR CHANNEL BOTTON AND SIDE SLOPES

RIPSF.WR1 REF: 'Applied Hydrology and Sedimentology
for listurbed Areas', pages 185-114

LOCATION: UNC -- ORAWNADE WALE E

QISCKA16E a

BOTTON WIOTH a
I (SIDE SLOPE)'
CHANNEL SLOPE a

RIPRAP S.6. a

COEF FOR t a

CHANNEL BOTTOM

85
10
3

l.l037
2.5

0.15

CUS
FT

Alpha a
theta a
Phi a

set Fig 3.16. ref.

11.43 Degrees
0.21 Degrees

37.11 Degrees

CHANNEL SIDE SLOPES

OS0 (ASSUI)

TRIlL d
DIFFERENCE

Cale d
DIFFERENCE

Cal d
DIFFERENCE

cole d
DIFFERENCE

FINAL d
A

A
t
V

Q(cmie)
t
nb

0.10 FT
0.126
1.5, ft

-4.02 1
1.53 ft

-4.40 1
1.53 ft

-. 103 t
1.53 ft

-0.0 1

1.53 ft

0.9 inches

estate

051 (ASSUN) 1 0.10 FT
na 0.026

1.9 inches

ltllll

$tests

$to***

22.39
1.14

19.20
3.8N
i5

1.35
i.993

eq ft
ft
ft
fps
efs
PSF

t a 1.27 PSF
nb• 1.14

Betl t 41.49

"1 0.62

SFb 8 1.S1 OFS a 1.12
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RIPRAP DETERMINATION 0Y SAFETY FACTOR METHOD FOR CHANNEL BOTTOM AND SIDE SLOPES

AIPSF.UR1 REF: 'Applied Hydrology and Sedimentology

for Disturbed Areas', pages 18S-194

LOCATION: UtC -- ONAINIAE SWALE F

OISCHARBE a
BOTTOM WIDTH a

z (SIDE SLOPE),
CHANNEL SLOPE a

1IPRAP 5.6. •
COEF FOR t a

CHANNEL BOTTON

051 (ASSUN)

TRIAL d a

DIFFERENCE
talc d

DIFFERENCE
cale d •

OIFFEIENCE •
cole d a

DIFFERENCE a

FINAL d •
Au

ta
V,

Q(calt) •
t-

126 CFS
It FT
I Alpha a

6.1031 Theta a

2.S Phi a

1.15 see Fig 3.16, ref.

18.43 Degrees
0.13 Degrees

37.10 Degrees

CHANNEL SIDE SLOPES

0.09 FT
1.626

2.00 ft

2.00 ft
IA#0 I
2.11 ft

2.01 ft
N.II I

Z.l0 ft
31.91 sq

1.41 ft
22.11 ft

3.34 fps
126 eft

1.39 PSF
1.364

1.1 inches

*tet*t

IS$ (ASSUN) - 0.I3 FT
a a 1.126

1.0 inches

2996169

a''.,,

tooS***

ft
t 1 0.29 PSF

nb 0.72

leta s 41.17

n' • 0.60

SIb a 1.03. SF6 a 1.14
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RIPRAP DETERMNATIO BY SAFETY FATO METHOD FO DWKL BlOTTO NO SIDE SLOPES

.RIPF.W.!. REF: "Applied Hydrology and Sedinentology
for Disturbed Areas". pages LZ-,94

LOCATION: UIC - DRAINAGE SWALE G

OISDWRGE
BOTTOM WIDTH

I (SIDE SLOPE)-
DWIEL SLOPEv

RIPRAP S.G.
COEFFORt a

CPM'4L BOTTOM

05 (ASSI) -

TRIAL dn
DIFFERENCE =

calc d
DIFFERECE -

calc d
DIPFFRECEv

calc d =
DIFFERECEw

Au

Ru

Q(calc)
ta

nb

99 CFS
10 FT
3

0.0Z.2
2.5

0.75 see Fig

Alpha -
Theta =
Phi -

3.16, ref.

L8.43 Degrees
0.12 Degrees

37.N Degrees

,-"MEL SICE SLOPES

050 (AS"1•) z 0.06
n u 0.025

0.06 FT
0.625

1.97 ft
8.94 %
L.88 ft

-4.18 %
1.88 ft

-4g.1 %
1.88 ft
-4.6 %

0.7 inches FT 0.7 inches

88 ft
29.48 sq ft
1.36 ft

ZI.30 ft
3.36 fps

99 cfs
6.15 PSF
0.9m3

t = 0.19 PSF
nb v 0.69

Beta a 39.47

no a 6.57

SFb a 1.L07 SFs a 1.07
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AIPRAP DETERMIATION 11 SAFETY FACTOR METRHI FOR CHANNEL 3ETTOR AND SIDE SLOPES

RIPSF.WIL IEF: 'Applied Hydrology and Sedimentology

for Disturbed Areas', pages 185-194

LOCATION: UNC -- ORAINASE SWALE H

DISCIA15E E
IOTTON WIOTH a

Z (SIDE SLOPE)'
CHANNEL SLOPE

NIPIAP S.1.
COEF FOR t

CHANNEL 8OTTON

051 (ASSUR)

TRIAL d "
DIFFERENCE a

S oCale d'
DIFFEIENCE
* Cale d
DIFFERENCE •

C ale d •

OIFFERENCE a

FINAL d •
A.
RI
t,

V,
9(calc) •

t°
nib

284 CFS
20 FT
3 Alpha a

$.t006 Theta a

2.5. PhL •
0.75 see Fig 3.16, ref.

18.43 Oegrees
1.49 Degrees
37.01 Degrees

CHARNEL SIDE SLOPES

1.25 FT
1.131

2.16 ft
I. 12
1.91 ft
1.31 1
1.91 ft
0.14 1
1.90 ft
0.06 %

3 Inches 050 (ASSUN)
n'

1.25 FT
1.031

3 inches

$*tett

at'."l

1.90 ft
40.38 sq ft
1.53 ft

31.43 ft
5.80 fps
284 cfe

1.01 PSF
0. Ifi

t • 1.76 PSF
nb 0.68

Rate • 38.12

n' • 0.56

Srb , lS1 SF$ a l.lIs
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RIPIAP DETENNINATION IY SAFETY FACTOR IETHOD FOR CHANIEL BOTTON AND SIOE SLOPES

AIPSF.WUi I[F: 'Applied Hydrology and Sedimentology
for Disturbed Areas'. pages 186-194

LOCATION: UNC -- OIAINA6E SWALE I

OISCHARAE a
BOTTOM WIOTH w

Z (SIDE SLOPE).
CHANNEL SLOPE v

NIPIAP 5.6. a
COEF FOR t a

CHANNEL BOTTOM

335 CFS
21 FT
3

0.004
2.5

W.S5

Alpha a

Theta a
Phi a

see Fig 3.16, ref.

18.43 Oegrees
1.23 Degrees

37.0S Degrees

CHANNEL SIDE SLOPES

050 (ASS9N) a 1.15 FT
n a ~ Z

* TRIAL d * 2.60 ft

DIFFERENCE a -3.21 t
Cola d a 2.64 ft

DIFFERENCE a -0.35 t
, cole d a 2.15 ft

DIFFERENCE a -0.63 t
chic d - 2.65 ft

DIFFERENCE a -4.11 t

1.3 inches

settee

050 (ASSUN) 1 0.15 FT
n 1 0.029

1.8 inches

@1111110

satesa

#*sets

FINAL d 2
A2
Na

Va
Q(calc) •

ta

Ab a

2.65 ft
13.91 sq ft
2.11 ft

35.11 ft
S.20 fpo

315 Cf1
0.60 PIF

O.33U

t 0 1.51 PSF
nb a 0.74

let& a 41.3S

no 0 1.62

SFb a 1.II SFs • 1.12
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RIPRAP DETERNIRATION IT SAFETT FACTOR NEYTOO FOR CHANNEL ROTTON AND SIDE SL

RIPSF.,1! REF: 'Applied Aydrology and Sedilentelogy
for Disturbed Areas', pages 185-114

LOCATION: UNC -- ORAIlASE SHALE I

OISCRA16E a
BOTTON WIOTHx

Z (SIDE SLOPE)R
CHANNEL SLOPE •
RIPUP $.I.

COEF FOR t a

CHANNEL BOTTON

061 (ASSUN)

* TRIAL d
DIFFERENCE a

S Cale d"

DIFFERENCE
cale d a

DIFFEIENCE •
Calel d•

DIFFERENCE

FINAL d
A.
R,
t,

V.
g(eale) •

t-
on.

11I CFS
1t FT
3

1.1142
2.S

1.15 see

Alpha •
Thetia
Phi a

Fig 3.15, retf.

18.43 Degrees
0.24 Degrees

37.11 Ocgros

CHANNEL SIDE SLOPES

1.13 FT

1.65 ft

1.66 ft

1.66 ft

1.66 ft
-I.06 o

1.2 Inches 051 (ASSUN)
fie

6.16 FT
1.#27

1.2 inches

''a,.,

I",.,

'"a.,

'a"',

1.66
24.13
1.21

11

6.43
1.116

ft
sq ft
ft
ft
fps
efs
PSF

t a 1.33 PSF
nh • 6.73

lata a 46.95

of a 6.61

SFb I SV1SFs a 1.13
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Soil/Rock Matrix Stability Calculations
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OVERLAND FLOW AND RIPRAP CALCULATIONS USING THE CSU NETHOD

PROJECT: UIC: 86-461-24
LOCATION: INPOUNDIENT TOP, ORIINAL DESIGN, LOCATION A

OVERCSU.WR!

Z IAJM

OVERLAND FLOW CALCULATIONS (NUREG-4621, Nethodologies for Evaluating Long-Term
Stabilization Designs of Uranium NiLL Tailings
Impoundments)

RUNOFF COEF: 1
SLOPE LENGTH: 240 FT

AVE SLOPE: 0.054 FT/FT
NANMIN6'S a: *.131

FLOW CONC: 3
DRAINA6E AREA: 0.005 ACRES

Nanning$ n(calc)1.131

PEAK DISCHARGE: 0.318 CFS
CONC. DISCHARGE:1.924 CFS

RETURN PERIOD: PNP
1-HR PPT ANOUNT: 8.47 INCHES

Tc (calc): 1.632 NIH EQTN 4.44, NURE64620
Tc (actual): 2.5 All

tOF 1-HR PPT: 27.5 t TABLE 2.1, NUREG 4621
PPT NNOUNT: 2.329 INCHES

PPT INTENSITY: 55.90 IPH

O Q CiA

DEPTH:
TRACTIVE FORCE:

FLOW VELOCITY:

0.221 FT
0.741 PSF
4.20 FPS

EQTN 4.46, NUREG 4621

V a 4/FLOW AREA

d5l a 5.23 x SlopetO.43 x Cone. Discharge'O.56
Development of Riprap Design Criteria,
Phase IN, CSU Nethod

CALC. d50: 1.426 INCHES

TABLE 2.1
RAINFALL
DURATION

(Nil)
2.5
5
10
15

20
30
45
61

OF NURE6 4621
PERCENT 0
1-HR PPT

21.5
45
62
74
82
89
'5

100

INTERPOLATED
PERCENT

27.5
36.5

44
54

69.75
76

81.833333333

............. ---------------------------------



CY _-rm E-235

-P..5 4ý 10
OVERLAND FLOW AND RIPRAP CALCULATIONS USING THE CSU RETHOD OVERCSU.WR1

PROJECT: UNC: 86-161-24
LOCATION: INPOUNDIENT TOP, ORIGINAL DESIGN, LOCATION B

OVERLAND FLOW CALCULATIONS (NUREG-4620, Nethodologies for Evaluating Long-Term
Stabilization Designs of Uranium Rill Tailings
Impoundments)

12.-03-90
RUNOFF COEF: 1

SLOPE LENGTH: 121 FT
AVE SLOPE: 0.642 FT/FT

MANNING'S n: 6.127
FLOM COIC: 3

DRAINAGE AREA: 6.112 ACRES
Nannings n(calc)6.127

PEAK DISCHARGE: 0.154 CFS
CONC. DISCHARGE:O.462 CFS

RETURN PERIOD: PNP YEARS
I-HR PPT ANOUNT: 8.47 INCHES

Tc (calc): 1.154 NIN EQTN 4.44, NUREG462O
Tc (actual): 2.S NII

tOF I-HR PPT: 21.5 % TABLE 2.1, NUREG 4626
PPT ANOUNT: 2.329 INCHES

PPT INTENSITY: 55.96 IPH

Q , CIA

DEPTH:
TRACTIVE FORCE:

FLOW VELOCITY:

1.141 FT
1.385 PSF
3.14 FPS

EQTN 4.46, XURES 4626

V • Q/FLOD AREA

1d51 a 5.23 x Slope^O.43 x Cone. Olscharge'O.56
Oevelopuent of Riprap ODsign Criteria,
Phase II, CSU Nethod

CALC. d5l: 1.868 INCHES

-----------------------------------------------

TABLE 2.1 OF NUREG 4621
RAINFALL PERCENT 0
OURATION

2.5
6

26
30
41
61

I-HI PPT

27.5
45
62
74
82
R9
95

1M6

INTERPOLATED
PERCENT

27.5
36.5

44
54

69.75
78

86.833333333

-----------------------------------------------
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OVERLAND FLOW AND RIPRAP CALCULATIONS USING THE CSU NETHOD

PROJECT: UNC: 86-160-24
LOCATION: INPOUMONENT TOP, ORIGINAL DESIGN, LOCATION C

OVERCSU.UR1

P. ,

2-cl

OVERLAND FLOW CALCULATIONS

RUNOFF COEF: 1
SLOPE LENGTH: 215 FT

AVE SLOPE: 1.344 FT/FT
MANNING'S n: 1.129

FLOW CONC: 3
DRAINAGE AREA: 1.1l4 ACRES

Nannings n(calc).129

PEAK DISCHARGE: 1.263 CFS
CONC. DISCHAR6E:0.789 CFS

(RUREG-4620, Nethodologies for Evaluating Long-Term
Stabilization Designs of Uranium 1ill Tailings
Impoundments)

RETURN PERIOD: PIP YEARS
I-HR PPT ANOUNT: 8.47 INCHES

Tc (caIC); 1.564 NIN EQTN 4.44, NURE64621
Tc (actual): 2.5 KIN
1OF I-HR PPT: 27.5 1 TABLE 2.1, NURE6 4621

PPT AMOUNT: 2.329 INCHES
PPT INTENSITY: 55.91 IPM

Q a CiA

DEPTH: .218 FT
TRACTIVE FORCE: 1.573 PSF
FLOW VELOCITY: 3.78 FPS

CALC. d4l: 1.195 INCHES

EQTN 4.46, NUREG 4621

V a QjFLOW AREA

d5# - 5.23 x Slope8.43 x Cone. Dischargi.$56
Development of Riprap Design Criteria,
Phase II, CSU method

TABLE 2.1
RAINFALL
DURATION

(INi)
2.5

5
1i
15
26
31
45
so

OF lURE6 4621
PERCENT 0
I-HR PPT

27.5
45
62
74
82
89
95

10I

INTERPOLATED
PERCENT

27.5
36.5

44

54
69.75

18
81.833333333

-----------------------------------------------



E-237

OVERLAND FLOW AND RIPRAP CALCULATIONS USING THE CSU. METHOD

PROJECT: UVC: 86-060-24
LOCATION: INPOUNOIENT TOP, ORIGINAL DESIGN, LOCATION 0

OVERCSU.UR1
p , -7 i: -

w.* roYV

OVERLAND FLOW CALCULATIONS (NUREG-462R, Methodologies for Evaluating Long-Term
Stabilization Designs of Uranium Nill Tailings
Impoundments)

Ci.~

2..-O3-~o

RUNOFF COEF: I
SLOPE LENGTH: 261 FT

AVE SLOPE: #.029 FT/FT
NANNING'S n: 1.021

FLOW CONC: 3
DRAINAGE AREA: 1.015 ACRES

Nannings n(calc)0.027

PEAK DISCHARGE: 1.333 CFS
CONC. DISCHARGE:l.U1O CFS

DEPTH: 1.261 FT
TRACTIVE FORCE: 1.472 PSF

FLOW VELOCITY: 3.83 FPS

CALC. d5l: 1.141 INCHES

RETURN PERIOD: PAP YEARS
1-HR PPT ANOUNT: 8.41 INCHES

Tc (caLc),: 2.215 MIN EQTN 4.44, NURE64620
To (actual): 2.5 KIN
1OF I-HR PPT: 27.5 1 TABLE 2.1, NUREG 4621

PPT ANOUNT: 2.329 INCHES
PPT INTENSITY: 55.90 IPH

a CIA

EQTN 4.46, NUREG 4620

V - Q/FLOW AREA

dSO • 5.23 x Slope^1.43 x Cone. Olscharge'l.56
Development of Riprap Design Criteria,
Phase II, CSU Method

TABLE 2.1 OF NUREG 4620
RAINFALL PERCENT 0 INTERPOLATED
DURATION 1-HR PPT PERCENT

(KIN)
2.5

5
10
15
20
30
45
61

27.5
45
62
74
82
89
9S

100

21.5
36.5

44
54

69.15
78

80.833333333

----------- - ----------------------------------
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OVERLAND FLOW AND RIPRAP CALCULATIONS USING THE CSU METHOD OVERCSU.WRI

PROJECT: UNC: 31-#66-24
LOCATION: INPOUNDMENT TOP, ORIGINAL DESIGN, LOCATION E

OVERLAND FLOW CALCULATIONS (NUREG-462#, Nethodologies for Evaluating Long-Term
Stabilization Designs of Uranium Nihl Tailings
Impoundments)

2.- 0~

1' : ;~

ý2- 23g- q

RUNOFF COEF: 1
SLOPE LENGTH: 215 FT

AVE SLOPE: 1.117 FT/FT
NANNING'S n: 1.025

FLOW COAC: 3
DRAINAGE AREA: 1.004 ACRES

Nannings n(calc)1.125

PEAK DISCHARGE: 1.263 CFS
CONC, OISCHARGE:0.789 CFS

RETURN PERIOD: PIP YEARS
I-HR PPT ANOUNT: 8.47 INCHES

Tc (calc): 2.255 NIN EQTE 4.44, NUNE6462G
Tc (actual): 2.5 RIG
%OF 1-HR PPT: 27.5 1 TABLE 2.1, NUREG 4620

PPT ANOUNT: 2.329 INCHES
PPT INTENSITY: 55.91 IPH

Q • CiA

EQTN 4.46, NURE6 4521

V - Q/FLOW AREA

DEPTH: 0.253
TRACTIVE FORCE: 0.269
FLOW VELOCITY: 3.11

FT
PSF
FPS

CALC. d5i: 0.194 INCHES dSI a 5.23 x SloperO.43 x Cone. DOschargre.56
Development of Niprap Design Criteria,
Phase 11, CSU Method

TABLE 2.1 OF MURE6 462#
RAINFALL PERCENT 0 INTERPOLATED
DURATION I-HR PPT PERCENT

(NIN)
2.5 27.5 27.5

5 45 36.5
1# 62 44
15 74 54.
20 82 69.75
30 89 78
'45 95 8#.833333333
61 100



E-239

OVERLAND FLOW AND IIPRAP CALCULATIONS USING THE CSU NETHOD

PROJECT: UNC: 86-061-24
LOCATION: IMPOUNODENT TOP, ORIGINAL DESIGN, LOCATION F

OVERCSU.WR1

2-1 ~ 0~

Cýc-. 13

OVERLAND FLOM CALCULATIONS (NUOREG-4621, Nethodologies for Evaluating Long-Term
Stabilization Designs of Uranium Mill Tailings
Impoundments)

RUNOFF COEF: I
SLOPE LENGTH: 470 FT

AVE SLOPE: 0.019 FT/FT
NANNIES'S n: 1.027

FLOU CONC: 3
DRAINAGE AREA; #.011 ACRES

Nannings n(calc)O.027

PEAK DISCHARGE: 1.517 CFS
CONC. DISCHARGE:1.552 CFS

RETURN PERIOD: PNP YEARS
1-HR PPT AMOUNT: 8.47 INCHES

Tc (caie): 4.095 MIN EQTN 4,44, NURE64620
Tc (actual): 4.1 KIN
kOF I-HR PPT: 38.7 t TABLE 2.1, NURES 4620

PPT AMOUNT: 3.277 INCHES
PPT INTENSITY: 47.96 IPH

Q M CiA

DEPTH:
TRACTIVE FORCE:

FLOW VELOCITY:

6.386 FT
1.457 PSF
4.02 FPS

EQTN 4.46, NUREG 4620

V a Q/FLOU AREA

dS m 5.23 x Slop0"0.43 x Conc. Oischargel.56
Development of Riprap Design Criteria,
Phase I1, CSU Method

CALC. d5l: 1.217 INCHES

TABLE 2.1
RAINFALL
DURATION

2.5
5

I0
is
21
30
45
60

OF NUREG 4620
PERCENT 0
1-HI PPT

27.5
45
62
74
82
09
95
III

INTERPOLATED
PERCENT

38.7
41.94
47.84
56.56
70.87
78.64

81.366666661



RV- . qjIA
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OVERLAND FLOW AND RIPRAP CALCULATIONS USIN6 THE CSU NETHO0 OVERCSU.WR1

PROJECT: UNC: 86-1651-24
LOCATION: INPOUNONENT TOP, ORIGINAL OESIGN, LOCATION 6

OVERLAND FLOW CALCULATIONS (NURE6-4620, Nfthodologies for Evaluating Long-Tere

Stabilization Designs of Uranium Nill Tailings
Impoundments)

p. SO o

01 ': v~

RUNOFF COEF: 1
SLOPE LENGTH: 441 FT

AVE SLOPE: 0.116 FT/FT
NANNIN6'S n: 6.126

FLOW CONC: 3
ORAINAGE AREA: .0.11 ACRES

Nannings n(calc)i.126

PEAK DISCHARGE: 0.478 CFS
CONC. DISCHARGE:1.436 CFS

RETURN PERIOD: PIP YEARS
1-HR PPT ANOUNT: 8.47 INCHES

Tc (caic): 4.263 NIN EQTN 4.44, NURES4620

Tc (actual): 4.3 NI1
tOF 1-HR PPT: 40.1 t TABLE 2.1,. NURE 4620

PPT ANOUNT: 3.396 INCHES
PPT INTENSITY: 47.39 IPH

Q - CiA

DEPTH:
TRACTIVE FORCE:

FLOW VELOCITY:

1.386 FT
1.361 PSF
3.71 FPS

EQTN 4.46, NUREG 4621

V - q/FLOU AREA

d5l a 5.23 x Slope'l.43 x Cone. Dilcharge^1.56
Development of Riprap Design Criteria,
Phase II, CSU Nethod

CALC. d5l: 1.$52 INCHES

TAILE 2.1 OF NUREi 4620
RAINFALL PERCENT 0 INTERPOLATED
DURATION 1-HR PPT PERCENT

(NIN)
2.5 27.5 46.1

5 45 42.62
1i 62 48.32
15 74 56.88
26 62 71.61
36 89 18.72
45 95 61,433333333
66 111



OVERLAND FLOW AND RIPRAP CALCULATIONS USING THE CSU NETHOD

PROJECT: UNC: 86-60I-24
LOCATION: INPOUNDMENT TOP, ORIGINAL DESIGN, LOCATION H

E-241

0~ ý oOVERCSUM.uI p~ i

i S Mj0'y

c~ ~ .&- qo-OVERLAND FLOW CALCULATIONS (NUkEG-4621, Nethodologies for Evaluating Long-Term
Stabilization Designs of Uranium Kill Tailings

Impoundments)

RUNOFF COEF: I
SLOPE LENGTH: 106 FT

AVE SLOPE: 6.13 FT/FT
NANNING'S n: 1.128

FLOW CONC: 3
DRAINAGE AREA: #.III ACRES

Nannings n(cilc)O.128

PEAl DISCHARGE: 1.511 CFS
COLN. OISCHARGE:1.T1I CFS

RETURN PERIOD:
1-HR PPT ANOUNT:

Tc (calc):
Tc (actual):

%OF I-HI PPT:
PPT ANOUNT:

PPT INTENSITY:

PNP

3.612
3.6

35.2
2.981
49.69

INCHES
KIN EQTN 4.44, NUREG4621
KIN
t TABLE 2.1, NUREG 4621
INCHES
IPH

Q a CiA

OEPTH:
TRACTIVE FORCE:
FLOW VELOCITY:

1.364 FT
0.632 PSF
4.69 FPS

EQTN 4.46, NUKEG 4620

V • QIFLOV AREA

d5# a 5.23 x Slopali.43 x Conc. Oischargl,1.56
Development of Riprap Design Criteria,

Phila II, CSU Nothod

CALC. d56: 1.564 INCHES

TABLE 2.1
RAINFALL
DURATION
(Nil)

2.5
5

10
is
26
31
45
61

OF NURE6 4621
PERCENT 0
1-HR PPT

27.5
45
62
74
02
•9

95
1M0

INTERPOLATEO
PERCENT

35.2
40.24
46.64
55.76
70.52
78.44

81.2
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OVERLAND FLOM AND RIPRAP CALCULATIONS USING THE CSU AETHOO

PROJECT: UNC: 86-161-24
LOCATION: INPOUNDIENT TOP, ORIGINAL DESIGN, LOCATION 3

OVERCSU.UJR

p - 12 os 1

S V W

OVElLAND FLOM CALCULATIONS (NUNE6-4621, Methodologies for Evaluating Long-Term
StabiLization Designs of Uranium Kill Tailings
Impoundaents)

RUNOFF COEF: I
SLOPE LENGTH: 811 FT

AVE SLOPE: 6.018 FT/FT
NANNING'S n: 1.628

FLOW CONC: 3
DRAINAGE AREA: 1.118 ACRES

Manning$ n(caic)6.i28

PEAK DISCHARGE: 0.732 CFS
CONC. OISCRAA6E:2.196 CFS

RETURN PERIOD: PIP YEARS
I-HR PPT ANOUNT: 8.47 INCHES

Tc (calc): 6.297 KIN EQTN 4.44, NUREG4621
Tc (actual): 6.3 NIN

tOf 1-HR PPT: 49.42 t TABLE 2.1, NUREM 4626
PPT AMOUNT: 4.185 INCHES

PPT INTENSITY: 39.86 IPH

O a CiA

EQTI 4.46, NU5E6 4620

V s QIFLOU AREA

DEPTH:
TRACTIVE FORCE:

FLOM VELOCITY:

6.493 FT
0.554 PSF
4.45 FPS

CALC. d5f: 1.444 INCHES d56 • 5.23 x Slopei'l.43 x Conc. Dischargo^t.56
Development of Riprap Design Criteria,
Phaos II, CSU Method

TABLE 2.1 OF NUREI 4620
RAINFALL PERCENT 0 INTERPOLATED
DURATION 1-HR PPT PERCENT

(NIN)
2.5

S
i1
15
26
30
45
60

27.5
45
62
74
82
89
96

too

*54.1
49.42
53.12
61.18
72.41
79.52
82.1
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OVERLAND FLOW AND RIPRAP CALCULATIONS USING THE CSU NETHOD OVERCSU.NRI

PROJECT: UgC: 86-161-24
LOCATION: INPOUNOIENT TOP, ORIBINAL DESIGN, LOCATION I

OVERLAND FLOW CALCULATIONS (NUREi-4620o Nethodologies for Evaluating Long-Term
Stablilzation Designs of Uranium AM11 Tailings
Impoundments)

.p. 17 CIý

1 1~2-cY -011

S-61-G.5

RUNOFF COEF: 1
SLOPE LENGTH: 1100 FT

AVE SLOPE: 1.01 FT/FT
NANNIN6'Sn: 1.127

FLOW CONC: 3
DRAINAGE AREA: 1.125 ACRES

Aannings n(calc)1.127

PEAK DISCHARGE: #.791 CFS
CONC. DISCHARSE:2.372 CFS

DEPTH: 0.603 FT
TRACTIVE FORCE: #.376 PSF

FLOW VELOCITY: 3.93 FPS

CALC. dil: 1.171 INCHES

RETURN PERIOD: PNP YEARS
1-HR PPT ANOUNT: 8.47 INCHES

Tc (calc): 11.19 AIN EQTN 4.44, NURE64620
Tc (actual): .1l.1 Nil
1OF I-HR PPT: 62.24 t TABLE 2.1, NUREG 4621

PPT ANOUNT: 5.211 INCHES
PPT INTENSITY: 31.31 IPH

Q - CIA

EQTN 4.46, aURES 4626

V a QIFLON AREA

dSi - 5.23 x Slopeoi.43 x Conc. ODscharq,'0.56
Development of Riprap Design Criteria,
Phase II, CSU Nothod

TABLE 2.1
RAINFALL
DURATION

(Nil)
2.5

S
11
Is
21
30
45
6O

OF NUREG 4620
PERCENT 0
1-HR PPT

27.5
45
62
14
82
89
95

10I

INTERPOLATED
PERCENT

80.7
62.34
62.24
66.16
75.07
61.34

83.366666661

-----------------------------------------------
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OVERLAND FLOW M RIPIAP CALCULATIONS USING THE CSU METHOD

PROJECT: UNC: 86-061-24
LOCATION: INPOUNONEAT TOP, ORIGINAL DESIGN, LOCATION L

OVERCSU.Wl!

,I -2LI-qa

OVERLAND FLOW CALCULATIONS (RUIE6-4621, Nethodologies for Evaluating Long-Term
Stabilization Oesigns of Uranium #ill Taelings
Ispoundments) 2-3 0

RUNOFF COEF: I
SLOPE LENGTH: 96 FT

AVE SLOPE: 0.150 FTIFT
NANNING'S n: .1.28

FLOU CONC: 3
DRAINAGE AREA: 1.112 ACRES

Rannings n(calc)0.628

PEAK DISCHARGE: 1.121 CFS
CONC. DISCRARGE:0.365 CFS

RETURN PERIOD: POP YEARS
1-HR PPT ANOUNT: 8.41 INCHES

Te (calc): 1.778 AIN EQTN 4.44, NUREA2621
Tc (actual): 2.5 NIl

%OF 1-HR PPT: 27.5 % TABLE 2.1, RURE6 4621
PPT ANOUNT: 2.329 INCHES

PPT INTENSITY: 55.90 IPH

Q m CIA

DEPTH:
TRACTIVE FORCE:

FLOW VELOCITY:

I.L18 FT
1.429 PSF
3.38 FPS

EQTN 4.46, NUMlS 4621

V - 4IFLOU AREA

dSo a 5.23 1 Slopt's.43 x Cone. DIscharga1^.55
Developamnt of liprap Design Criteria.
Phase II, CSU Nethod

CALC. dSo: 1.875 INCHES

TABLE 2.1 OF lUREM 4626
RAINFALL PERCENT 0
DURATION 1-NM PPT

(NiN)
2.5 27.5

5 45
to 62
15 74
20 02
30 89
45 9S
60 116

INTERPOLATED
PERCENT

27.5
36.5

44
54

69.75
7'

81.833333333
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OVERLAND FLOW AND RIPRAP CALCULATIONS USING THE CSU NETMOD OVERCSU.UR1

PROJECT: VIC: 16-161-24
LOCATION: IRPOUNONENT TOP, OI116NAL DESISN, LOCATION N

OVERLAND FLOW CALCULATIONS (NUREG-462S, Methodologies for Evaluating Long-Tere
Stabilization Designs of Uranium ill Tailings
Iipoundeents)

15 4 I

[?,,. :3vvwl

It -al-q~o

RUNOFF COEF: 1
SLOPE LENGTH: 155 FT

AVE SLOPE: 1.161 FT1FT
NANNIN6'S n: 0.031

FLOW COIC: 3
DRAINAGE AREA: 0.003 ACRES

Nennings n(calc)1.036

PEAK DISCHARGE: 0,198 CFS
CONC. DISCNAR$E:O.596 CFS

RETURN PERIOD: PNP YEARS
1-HR PPT ANOUNT: 8.47 INCHES

Te (talc): 1.112 NIN EQTN 4.44, NURE64621
Tc (actual): 2.5 AIR

tOF 1-1R PPT: 21.5 % TABLE 2.1, NUREG 4621
PPT AMOUNT: 2.329 INCHES

PPT INTENSITY: 55.90 IPH

CWCA. 1&1 . 6-11

il-o 3 -9,*

Q * CIA

EQTI 4.46, NURE6 4620

V - Q/FLOU AREA

DEPTH:
TRACTIVE FORCE:

FLOW VELOCITY:

0.163 FT
0.21 PSF

3.65 FPS

CALC. d5i: 1.173 INCHES dSn a 5.23 x Slopeti.43 x Conc. Discharge'|.56
'Development of Riprip Design Criteria,
Phase II, CSU Nethod

TABLE 2.1 OF NUREG 4621
RAINFALL PERCENT 0 INTERPOLATED
DURATION i-HR PPT PERCENT

(KIN)
2.5 27.5 27.5
5 45 36.5

10 62 44
1s 74 54
20 82 51.75
30 89 10
46 95 81.83333333S
60 110
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OVERLAID FLOH AUG RIPRAP CALCULATIONS USING THE CSU NETHOD OVEICSU.911 p,16 o~l4

PROJECT: UNC: 86-061-24
LOCATION: INPOUIDIENT TOP, ORI0INAL DESIGN, LOCATION N

OVERLAID FLOW CALCULATIONS (NURE6-4621, Methodologies for Evaluating Long-Term
Stabilization Designs of Uranium NKil Tailings
Impoundments) &J. C-.%S

RUNOFF COEF: I
SLOPE LENGTH: I18 FT

AVE SLOPE: 8.87 FT/FT
NANNIS'S n: 1.131

FLOW CONC: 3
DRAINAGE AREA: 1.662 ACRES

Nannings n(calc)0.138

PEAK DISCHARGE: 0,128 CFS
CONC. OISCHARGE:I.38S CFS

RETURN PERIOD: PEP
1-HR PPT ANOUNT: 8.47 INCHES

Tc (cahc): 1.752 KIN EQTI 4.44. AURE64621
Tc (actual): 2.5 KIE

1OF I-HR PPT: 21.5 1 TABLE 2.1, BURER 4621
PPT ANOUNT: 2.329 INCHES

PPT INTENSITY: 55.91 IPH

Q - CIA

EQTE 4.46, NURES 4621

V v Q/FLOV AREA

DEPTH:
TRACTIVE FORCE:
FLOW VELOCITY:

1.121 FT
0.526 PSF
3.21 FPS

CALC. dSI: 0.916 INCHES dSO a 5.23 x Slopeo1. 43 x Cone. Oischargo'O.56
Development of liprap Design Criteria,
Phase II, CSU Method

TABLE 2.1 OF NURES 4621
RAINFALL PERCENT 0 INTERPOLATED
DURATION 1-HR PPT PERCENT

(NIN)
2.5 27.5 21.5

5 45 36.5
16 62 44
15 14 54
28 62 69.15
31 89 1i
45 95 80.133333333
60 l10
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E.6

South Cell Drainage Channel Hydraulic Calculations
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i:pqAP !E'E•INATI1N !Y SAFTV MACTO MHCT FnC1 CUANNEL i1TT1 ANO D SLOPES

•cr listurom Areasm, pages !8S-194

LOCATION: SOUTR CELL ORAINA6E CHANNEL

OiM CAI6 •
BOTTOM WIDTH a

Z (SIOE SLOPE)-
CHANNEL SLOPE •

RIPRAP S.6. s

COEF FOR t ,

CHANNEL BOTTOM

051 (ASSU) a
I1,,

* TRIAL d v
OIFFERENCE a

* clic d a
OIFFEREICE •

DIFFERENCE a

OIFFERENCE •

/I
694 CFS

A 'FT
3 Aloha a

111244 Theta v

2.5-/ Phi a
.175 see Fig 3.16, ref.

18.43 Oegrtis
1.40 Degrees
37.11 Degrees

1.25'FT
0.341
3.0I ft

-26.99 1
3.41 ft

-5.52 1
3.51 ft

-0.00 2
lAl ft
I.,II

:s.1 inches

CHANNEL SIOE SLOPES

050 (ASSU0) 1.Z5
n • t.141

FT :S.I inches

57.0 "

60.8 "

71.1 "

FINAL d a
A,
O,

t,

Vt
Q(calc),a

t,

na

3.50 ft
71.75 sq ft
2.23 ft

31.0# ft
9.67 fps
694 cfs

5.33 PSF
1.956

nb,

4.10 PSF
1.72

ots' 39.93

na a 1.61

S, it 1.03SFb a 1.00
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100
J - 165

CHAPTER TWO HYDR

product of the rainfall excess intensity, is, in iph and the flow length,
L, in feet is pester than 500. The equation is

tc - 0.928 (n L)0.6 /(ie0.4 SO.3 ) (2.57)

where tc is in minutes, n is Manninp n, L is in feet, is is in iph and S
is the slope in ft/ft Table 2.25 presents some values for n for over-
land flow surfsces.

S.,

A
P

L
D
D

1.

EXAMP.

To
flow len
inetirtati,

Sobmtor

ie

S

L

n :

tu a
V9ATI U PMN t PO Mm

Figure 2.34. Velocities for upland method of estimating t€.
or
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North Cell Drainage Channel Hydraulic Calculations
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Zvm~~e Arm'. ,,*aces 185-194

ýOCVNN0: I . :ýM : N ORTH CEýRAINA:E :A09NEI

DISCHARGE.

RIRAP S5.5.
CO!: FOR ,

^SANNEL R'J'

•50 (ASSUO),

TRIAL d

OIFFERENCE
cal: d

GIFFERENCE a

cal.: d
OIFFERENCE

OIFFERENCE a

li FT
3 Alohla a

4.01.2 Thtta 2

i.2 sPhi
.5see Fjo3.6 ref.

!8.43 Degrees

31.10 OfeQrts

CHANNEL S::' '-7-'PES

i.67 F7

3.1 f t

.. 42 ft

3.53 f
I.0 of

8.f inches ',51 .ASSUNI
a 0.137

5.A ir:ces

51. "

69.3

12.6

12.6

I"

U:
7,

3•.3 ft.
4.

1.71 fps

6.17 PSF
1.928

2.1 9 1.3S ' ].!9

SFb s 1.16 1SF$ z 1.16
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i-a-'El KOPE z

::,?AP S.G. a

:^ýV FOR t a

::NLSOlTTOM

"RIAL i

F:':."ERCE.
• ¢•c 4J

OIFFEREXIE vgIFF•,L•'E E
* ca!cd'

OTFF•ECE -

.T

)(calc!

nbx

"OTT
3 ,.oha i:.43 •e •=:

D~Leorea-

M.~ Oeire2.S F 3,.5. .ef.

Z. (.4 f

Z.•4 f
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Riprap and Bedding Calculations
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The riprap layer thickness should be underlain with a gravel filter
for channel, too and side slope applications. The filter will serve to
stabilize the rock layer, allow drainage and prevent the movement of fine
embankment materials. Filter criteria are presented in Section 4.4 of this
report.

Rock Gradation

The gradation of rocks in riprap revetment affects the riprap's
resistance to erosion. The stone should be reasonably well graded
throughout the layer thickness. The following criteria provide guidelines
for establishing gradation limit;.

1. The lower limit of WS rock should not be less than the
weight of rocf requirid to withstand the design shear forces.

2. The upper limit of WS rock should not exceed that weight
which can be obtained economically frcm the Quarry or that size
which will satisfy layer thickness requirements.

3. The lowwr limit of W100 rock should not be less than two
" times the lower imit of WO rock.

4. The upper limit of V00 rock should not exceed: (a) five
- times the lower limit of W0 rock, (b) that size which can be

obtained economically from the quarry, or (c) that size which will
satisfy layer thickness requirements.

S. The lower limit of W1 rock should not be less than one-
sixteenth the upper limit of W100 rock.

6. The upper limit of VS rock shnuld be less than the upper
limit of V0 rock as requitred co satisfy criteria for graded
stone filters.

7. The bulk volume of rock lighter than the WS rock should not
exceed the volum of voids In the revetment without this lighter
rock.

8. WO to W25 rock my be used instead of W1 rock in
criteria 5, 6, and 7 if desirable to better utilize available rock
sizes. Design mimoranda and :pecifications should indicate the
permissible stone gradation limits.

4.2.2.4 U.S. Bureau of Reclamation Method

The U.S. Bureau of Reclamation (USSR) method (001. 1978) for riprag
design was developed for the prevention of damage in and near stilling
basins. The USSR procedure is empirically based upon extensive laboratory
testing and field observations. Riprap failure was determined to occur
because alternative design procedures underestimate the required stone size
in highly turbulent zones, and there is a tendency for inplace riprap to be
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APPENDIX F

RECLAMATION PLAN COST ESTIMATE
LICENSE NO. SUA-1475

UNITED NUCLEAR CORPORATION CHURCH ROCK FACILITY
GALLUP, NEW MEXICO

This document presents a cost estimate for performance of the remaining reclamation

activities at United Nuclear Corporation's (United Nuclear) Church Rock uranium mill

and tailings disposal facility near Gallup, New Mexico. The cost estimate has been

prepared to satisfy the requirements of Criteria 9 and 10 of 10 Code of Federal

Regulations 40, Appendix A. This estimate supersedes the reclamation plan cost

estimate submitted to the Nuclear Regulatory Commission (NRC) in August 1988. The

reclamation plan estimated in August 1988 has been amended on several occasions.

It was approved in March 1991 with several significant technical changes from the

original submittal, thus requiring a new estimate.

The August 1988 cost estimate reflected the cost of the proposed reclamation plan,

which consisted of three distinct phases of activity identified as interim stabilization,

seepage collection, and final reclamation.

Interim stabilization consisted mainly of activities responsive to the continuing NRC

concern regarding placement of interim cover over tailings, cleanup of wind-blown

tailings, and decommissioning of the mill. It required that the tailings disposal area be

regraded to its final configuration and that 1 foot of the originally project 4 feet of radon

attenuation soil cover be placed over the tailings. It also called for the cleanup of wind-

blown tailings and decommissioning of the mill.

Seepage collection called for construction of two 5-acre lined evaporation ponds, drilling

of a series of seepage collection and monitoring wells, and installation of an enhanced

evaporation system. The seepage collection system was designed to operate until

1995.
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Final reclamation was to consist of significant excavation of the Pipeline Arroyo to route

large flood events away from the tailings facility as quickly as possible and placement

of the remaining 3 feet of radon attenuating soil cover over the tailings. It also called

for decommissioning of the seepage collection system and construction of permanent

drainageways.

Since the time United Nuclear submitted the original cost estimate, the company has

proceeded to implement the plan as required by various NRC license amendments and

an Environmental Protection Agency (EPA) Administrative Order. This order also

resulted in the requirement that United Nuclear provide the EPA with a $3 million Letter

of Credit to cover the cost of the seepage collection program.

The reclamation accomplished to date consists of regrading and placing 1 foot of the

radon attenuation soil cover over two-thirds of the tailings disposal facility and cleanup

of all windblown tailings. The evaporation ponds have been constructed, seepage

collection and monitoring wells drilled, and the enhanced evaporation system installed.

The seepage collection system has been in operation since October 1989. To date,

United Nuclear has expended approximately $3.8 million on reclamation. The EPA

Letter of Credit has since been reduced to $2.5 million.

Also, since the time United Nuclear submitted the original cost estimate, several

components of the reclamation plan have changed significantly, particularly in the area

of final reclamation. As a result of NRC concerns, the design was changed such that

an erosion protection layer consisting of a 6-inch soil/rock matrix will be placed on top

of the radon attenuation soil cover, Additional water diversion swales will be

constructed on the cover, and 3 inches of rock mulch will be added to all swales and

onto the face of the dam. The Pipeline Arroyo will no longer be extensively excavated.

Instead, a buried rock jetty will be constructed across the valley from the nickpoint to

the dam to stabilize the nickpoint outcrop. Also, the 4-foot radon attenuation soil cover

CaonoweEnvironmental



F-3

has been reduced to 1.5 feet based on actual geotechnical characteristics of the soil

compared to those assumed for design purposes.

Details of the modified plan as approved by the NRC are contained in various submittals

to the NRC. These submittals will be consolidated intoa single comprehensive package

and provided to the NRC per license condition No. 34.

This cost estimate presents the cost estimated to complete the work described in the

approved reclamation plan. It includes the following activities:

1. Phase I - Remaining Interim Stabilization

• Regrading the tailings and placing 1 foot of radon attenuating soil cover

on the remaining exposed tailings.

* Decommissioning of the mill including the ore pad and catch basins.

2. Phase II - Seepage Cleanup

• Installation of additional seepage collection wells.

° Operation of the system.

3. Phase III - Final Reclamation

* Placement of the final 6 inches of radon attenuating soil cover and the

6-inch soil/rock matrix erosion protection layer over the tailings area.

%anonteEnvironmental
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* Construction of all swales and diversion ditches, and placement of 3

inches of rock mulch.

" Construction of the buried jetty.

The estimate assumes that all reclamation construction activities will be performed in an

expedited fashion progressing to final reclamation, except that the seepage collection

program constrains the schedule by the rate -at which seepage can be removed from

the geologic formations.

Table 1 provides a summary of estimated costs for the reclamation activities. As

identified by this table, the total direct cost to the contractor (labor, equipment,

materials) for performance of this work by a third party is estimated to be $7,369,438.

The direct cost was subsequently increased by 15 percent for contractor overhead and

profit, by 15 percent for contingencies as recommended by the NRC, and by 5.625

percent to account for the New Mexico gross receipts tax. The long-term surveillance

costs (i.e., $250,000 in 1978 dollars equal to $494,000 in 1991 dollars) has also been

added. The total estimated cost for conducting the remaining reclamation is

$1.0,716,793.

Details of construction direct cost estimates, including the hourly wage rates used for

categories of reclamation personnel, equipment rates for construction equipment,

materials prices, on-site overhead items, and labor/equipment spread for each primary

component of reclamation are provided in Appendices A, B, and C for the remaining

interim stabilization, seepage collection, and final reclamation phase of the plan,

respectively.
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Interim Stabilization

This phase consists of completion of the interim stabilization activity described in the

original estimate as modified by the approved plan. It basically consists of regrading

the tailings to their final configuration and placing a minimum of 12 inches of clean

borrow soils over the regraded tailings surface to construct the radon attenuation soil

cover. In this phase, the mill will also be decommissioned and disposed of in Borrow

Pit No. 2 of the tailings facility. The total estimated direct cost for this phase is

$1,733,201. The cost estimate for interim stabilization in Appendix A presents detailed

costing for the following activities:

1. Mobilization;

2. Haul/access road construction;

3. Regrading of the tailings in preparation for soil cover;

4. Excavation and regrading of the tailings retention embankment to provide soil

cover material;

5. Placement of 12 inches of soil cover over the regraded tailings;

6. Construction of drainages to prevent adverse effects due to runoff;

7. Decommissioning and demolishing of the mill;

8. Decontamination of ore pads and catch basins;

9. Site supervision;
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10. Radiological monitoring;

11. Site security;

12. Quality assurance/quality control;

13. Associated precautionary and health and safety measures and jobsite

overheads; and

14. Demobilization.

Seepage Collection

This phase is designed to expand and continue to operate the seepage collection

program approved by the NRC and the EPA. Seepage collection is ongoing at the

present time and will continue into the final reclamation cover period. The total

estimated direct cost for seepage collection is $2,447,992. The cost estimate for

seepage collection in Appendix B presents detailed costing for the following activities:

1. Installation of eight new wells;

2. Installation of the electrical system for these new wells;

3. Operation of the seepage collection system until 1995;

4. Plugging 290 wells; and

5. Annual water quality reporting.
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Final Reclamation Cover

Activities in this phase consist primarily of completing the placement of the radon

attenuating soil cover over the tailings by placing the additional 6 inches of soil over the

already placed 1 foot, placement of the 6-inch soil/rock matrix for erosion protection,

construction of the swale and diversion channels, placement of 3 inches of rock mulch

in the swales and on the dam face, closure of the evaporation ponds, decommissioning

of the seepage collection system, and construction of the buried jetty. The total

estimated direct cost for final reclamation is $3,188,245. The cost estimate for final

reclamation in Appendix C presents detailed costing of the following activities:

1. Mobilization;

2. Clearing and grubbing of vegetation;

3. Final soil cover placement (1.5 feet total thickness);

4. Final backfill and covering of Borrow Pit No. 2;

5. Radiological monitoring;

6. Site security;

7. Quality assurance/quality control;

8. Associated precautionary and health and safety measures and jobsite

overheads;

Canoni-eEnvironmenta1
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9. Demobilization; and

10. Site supervision.

CanoateEnvironmental
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TABLE I

SUMMARY OF TOTAL ESTIMATED REMAINING RECLAMATION COSTS

Item Description

Interim Stabilization. Direct Cost

Seepage Collection Direct Cost

Final Reclamation Direct Cost

Subtotal

Contractor Profit and Overhead (15 percent)

Subtotal

Contingency (15 percent)

New Mexico Gross Receipts Tax (5.625 percent)

Subtotal

Long-term Surveillance

Total Estimated Reclamation Cost

Estimated
Cost.(1991 dollars)

1,733,201

2,447,992

3,188,245

7,369,438

1,105,416

8,474,854

1,271,228

476,711

10,222,793

494,000

10,716,793
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INTERIM STABILIZATION
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FROJECT: INTERIM RE'IDIATI7H FOR LNE ISTIMTOR: V1 2" I IOF 9fl21

DATE: 6--Jun-91 Ti1H: 12:63 M
EsIlM~rE nw

ITENDM&IPTION4
DETAIL
91E, l *J 1TY UNIT

LABOR IFT EXT
EQUIP EQUIP "FEL REPAIRS SUPIES MIBATEIAL s TPIML

ANIT TOTAL
OUSTS costs

TOIA. FIXED 1W51*MS
YMIAiLE MIITE G1IAfMIS
1IIILIlATION
CLEARING N OWtqDING

TAIL INGS REUMltING
OW M FJCAVAT1ON
Mitt OICUMNIIS IONINIG

SOIL OW1T MIATERIAL
RISC. SITE IPAII4WE
IMTERIIlG EREP.
DOI01LIlATION
SEIIRITY S•RVICE
RIGIOLOGICAL IIONITRINI

KIUTY comm

S4T6 11.S
9HT 7 25 EEKS
sm a9 ILS

9419 lisPC
41m1 14.5651

11 122.310 CY
%(T 12 78.2" CY
94113 I tS
SIFT 14 1M3.100 CY
94115 421Z, CY
S9T16 115
14 11 ItS

smis8 I LS
94119 25WK
SHT 9 25WK
9121 25 W

0
167.906

5.12?

1.371
1.861

19.223
ZZ.2

169,315
57.731

1.476
3.287
2,912
9.649

36.
6
I.62

1 6 0 6
3,7w6 24,275 3.375 2.2W

6 541 235 135
S 3.228 417 208
S 4,694 741 569

* 71.512 11.145 7.452
* w.8 .-1,451 7.998
* 399.M 27.417 23.283
I 29,675 ZE.559 16.275
* 2.5m8 446 415
* 3.419 414 341
* .19 412 2O

S 954 414 241

6 14.966 6 1

5.156
12.125

0
6
I
I
I
I
6
6

Q.501
I

566 6 5,766.66 5.766
ZI., 22.756 16,297.0 Z57.425

3.60 28.644 6 37.6M3.0 37,.03
O 6 O s3.46 5.314

19.393 6 6 1.88 27.18,
13.641 6 906 1.61 123.279
3.10 6 1.474 1.63 127.116

* 6 6019,K618.6 669,610
3.160 O 4.346 3.27 336.986

56 6 6.13 5.39
9.975 6 6 17425.m6 17.425
5.566 6 1A,2m7.6I 1.267
3.016 21.606 6 34.66.0 34.656

* 37.066 16 4 ,11.. 370.1
O 6 1,6.6. 42.560
* I 6.5H Z.257.0 56.425

SUBTOTAL 495.546 3.756 026.125 83.611 59.385 5.M775 61.399 168.244 36.965 1,3.M211



PROJECT: INTERIM RENEDIATION FOR IIC T:1-a911 3li 411DATE: O6-3tion91 9JHf 3ik OF S"IT! Z1

WEKYWR OR MIS:

1) FRIW~ EASE ON WOWIN

lINE: 42:43 FAl

WY

58 HDtJR PER WEEK.

2) RATES ARE W= ONi PREVALING.RATES IN GALLUP NW MIO

SLISTEIcE M TRAVEL WST CALJLATIIS: MM APID L !1TT H OURS OF WORK

S&T I TRAVEL I TAVL LooGIG SMISTDCE Im lOfYUSTS
S GNRLI msls I 5 COST U C1 51

CLASS IUSRIPIIWI I(WK5/1iP)I(PER hRIP) (PER 1419T) (PER OIY) ITRAVEL LOOGING SIMISTENCE TOTALS

SI SALMY. REGIONAL TRAVEL
S2 SAMY. LOCAL TRAVEL
S3
S4
S5

lHMY PERSONL:

HI H0.611 REGANLf TRAVEL
le lOLARY. LOCAL TRAVEL
Hf3
IN
16

TAX NO IMIRHCE CAIDATIONS:

2
I
I

I

3
I
1

I.

$1"

Ul

a $1.25
$3 $ 1.25

$6..
$8.0
$6.0

$35 $15 $1.3
$0 $9 $W.

10.00

$W.0 $5.5

$2.38 $8.
$cof U6.f
UD.N .

W $S .9$5.54
Wm

DESORP1IWI 104-wE SALARY

" ul % wtm C.m
" Sul % 2.651 2.6m5
" 11CA % 7.6% 7.M%

we % 7.56% 7.561%

LIL t N/A 1.181

STRAIGHT % 18.60% 19.m8
" 11 OVRIM 11.05% 11.46%

STIDW MW PATE APRIED TO ALL WB PAID
RATE WIES WITH STATE. APPLIES TO ALL WES PAMD
STWNW FDAL RATE APPLIW TO AL WG PAID
VAIES BY T SEE H RATE T•KE. BASE W ONLY
IMM11Y COST. C,,ONIE (1MDOtFIM FIRST 41S KL (AVG $f3)
SAY EMPLOYEES (KLY. E WE sty.



FiWECT: IWEIH IIEM DIATION FOR LIK DATE: 911" 3b Of S9f 21

JOB ND.: 86-6126 flit: 02:3 FiM

ESIIMATOR: WY

13K RATE TABLE
C 0 E F 6 H 3 L m N 0 P 0

ESCP.L
FACIOR 9A & 1M

CRIPuION UL IERT W6SS

I(- TAABE FRINSE .)I(- NIO-11f RM .-)I-- WUI[ ADITIOI -) I STIAIUO HOURLY I OMILM WALY I AVG HIULY 1%4 "M 6
IK ALL I ALL WW r HEALTH 9.8 & BARE TOTAL I 50 TOTAL BW T' OTAL

W4EI VACATION ne I 01n4 I ,S 1S IMEL I 1031.Y 103L? I TMVL? WAYL I WAY1? WAY WA LY.

72 NEOMWIC
73 KEY OPERATOR
14 LOCAL. OPIEIOR
M5 OILER

76 KEY LBRER
77 LOCAL
18 PIPEFITTIE
79 EL•CTRICIAm

81iWWF R 14.
o2 CA•PENTER
83 'IEI0 II6M
84 T.NSTERS

6 MEOW4IC HELPER
87
8B
89
96
91
92 PROJECT ~fE
93 9tJUOINTD(e
94FIELD TOM~
%6 FR0J. DqGINEER
96 H&S OffICIlI
97 AST, PRG.I. I6.
98 ElGINst NCH.
99 OFFICE PIV

181 FROJ. SUPERISOR

103
1144

1.31w
1.0 HI
1.3
1.3
1.0 HI

1.30 1e

1.019

1.319w
1.319l
1.I0 HI

1.3

1.3 Si
1.3 19IN tt2

I.M 51

1.3 51

1.3

1.N SI

$13.3
$12.w
$12.N
$,10.03
W."
$B.N

7.565
7.56*

7.GU
7.56*

$1.99 $0.3 $13.0 $17.41 $19.5o
$1.99 $9.75 S1. $41.97 $18.0
$1.99 $0.0 W1.0 $16.22 $18.3
$1.99 10.0 $1.3 $13.05 $15.0
$1.99 $0.75 $0.o $1.23 $12.3
$1.99 so." $0. S $4•.6 $1.0
$.0. $.0. $.0. $$.3 $0.3

0.3 $0.3 m$.. $M.o $.

$22.64 $14.30
$8.91 $13.2
$20.51 $13.26
$17.41 $SUM
$13.93 $0.8
$13.93 $.8.e
$0.3 $0.3
$10. $0.3

7. $0. $0.75 $0. .75 $.3 $.3 $.
7. $0.3 0.3 $.3 $.3 "$.0 $.3 $.3

W. a 03 03 $. $1.3 $.0. $03 0.
7.VA 0W. $0.ro $0.a $0.75 $0.3 $0.3 $0.3

$10.3 7.5% $1.99 $0.3 $10.3 $13.86 $15.0

V28.86
$27.76
$24.6
$Z3.68
$21.63

$18.27

$0.50
$24.04

7.5%
7.516
7.16W
7.56%
7.51%
7.55*
7.5VA
7.55*
7.55*
7.5%*

$1.99 $6.50
$1.99 $6.50
$1.99 0.3
$1.99 $5.50
$1.99 $6.50
$1.99 $6.50
$1.99. $6.50
$1.99 $0.m
$1.99 $0.3
$1.99 $6.50

$127.76
$24.46
$23.3
$11.63
$20.19

$18.27
$9.50
$8.50

$24.04

$3.04
$41.74
$31.31
$36.13
$34.0
$32.67
$39.37
$13.37
$12.17
$37.28

$*.a
$0.3
$5.3

$32.45
$13.29
$27.0
$14.25
$12.75
$36.96

U7.41 $11.30

$0.3 $Z3.4
$0. $12.21
$0.31 $19.59
$0.0 $18.4

$37.93 $23.39
$36.0 $22.21
$32.03 $20.1,
$16.35 $10.65
$14.90 $9.35
$42.14 $26.44

$18.65
$24.16
$17.16
$14.56
$18.9?
$11.97

$.0.
$0."

2.06

$7.0

$14.56

$34.43
$33.0
$25.35
$18.90
$35.11
$33.22
$N8.70
$14.02
$12.72
3.,5



MUMM fNTERfX RMfArrak FOR LW wj3un-91 WE I'AK RATE ..... . ) ST4 Of SHT 2

JOB N 8.: 06-W-26 TIM: 62:63 FM MRLY RFEL RATE IS (W
UPON PAYIN $1.15 Put GALLON.

ESTIMATOR: WiY
EOIRn1 RENTL PRATES EQUIPIWN .JMi TMN T FACT(RS

F G H I . K I.-

BASE ON 0PERMTIN 176 HOURS PER MONTH IHIRTY H(LY HfUPJ.Y PERIOD AM 1NT MONTHLY m IM.

. .]llY MEE RRE•TAL RUEL REPAIRS LM FACTOR WEKLY W 1.44

EtSCRIF1ION TYPE RENTAL TAX 176 "6/1D RATE RATE DAN, APPL LED DAILY 0 1.81

121 1.8 $6.86 $2.3e $1.6m 1.8
122 18 $6.86 $1.15 86.591A 1.8
123 1.86 is."6 $6.86 $68 1. 86 L
124 1.86 $.86 $1.72 $1.860 1.86
m 1.8 $e.N $*.oo 6.o6 I.N

126 1.6 86.86 $1.*6 86.001 1.86
127 1.86 86.86 s." $s.8 p 1.8
m• Iu $@.a $I.*e We.N IMZ.

128 L. 8.86 86.8 $.10 " 1.8129 1.86 86.86 86.8 86.8 1.86

13 1.86 86.8 8.8 86.86 11 1.86

13 I.6 86.86 86.8 86.81t 1.86
-****" MOM13I EQUIPHM "'

133 CASE 66 GM ( CY) $1.4m 1.0 $7.% $3.45 $2. 11 1.00

134 CAT 2.nS M 0 eat (1.2s cy) 18. SO." $4.66 $3.56A 1.86
135 C 225 82 eACME (1.62 CY) 7.50o 1.8 $42.61 $6.18 *4.251 1.o
136 CAT Z3 M83 w ull (2.75 CY) $.wm 1.8 $61.14 $7.4e $6.8 6 1.
137 CA) 2458 04 IM W W/t STICK (3.75 Cy) s2..5 1.86 $71.62 $12.66 $7.5%1 1.8.
L38 (RE M/B LL CIE M & BAL1 S1s6.M 1. $5.z3 $4.2 $3.56 N 1.86
139 CAT 26 EMI8 A M1 WITH AlAhI $15.m 1.06 $S5.23 $4.66 $4.80 m1 1..
14 CAT 964 FEL FEL (3.25 CY) 1.0 86.86 $6.15 $6.8 .IM
141 CAT 966 FEL tEL (4.50 CY) 6.9 1.86 $33.52 88.66 $6.11 1 .lN

142 CAT 3 MELIT FEL/lF.C (2.6 CT) 1.86 Io.86 .18 $5.5611 1.8
143 CAT 973 FEt IT FIE/1RKX (2.5 CY) $8.375 1.80 W.59 $6.96 $7.811 " 1.
144 CAT 06 GRM DOZER S.1m 1.86 $V3.67 $4.66 4.50 M 1.86

145 CA] 06 11121DZER S,625 1.80 $37.64 $6.32 *4.56 1 I.

146 OCT 06 Do10 r038,/09sc 1.86 $e.86 86.32 $4.56 I 1.86
147 CAl 06 DlRIL6P IZER/LGP $B.,5 ,. $46.44 86.32 $4.56M 1.86
146 CAI 07 DIR DOZER 1.8 s o." 18.66 $6.2511 1.86
149 CAT 060 o 62DER $12.3511 1m s$7.17 $u.66 $7.56 1 1.8
156 CAT D]9 D1 D0OZR ,14.15 1.8 $83.81 $IB.6 $1a.86 ps 1.8

151 CAT 09 0D(IR OIER/RIFR U5.960 1.86 s".68 • $2.66 $13.86 11 1.

152 CAT 14 OR GRAER 86.915 1.86 $9.63 86.90 $6.56 1 1.86
153 CAI 16 (ER GRADER 13.73 , 1.86 8.61 $9.29 86.861 1.86

15 CAT 815 C011P COMACTOR $1. 1.86 $M.45 $12.65 $,.8 1 1.8
156 CAT. CP 563 P C MI6TOR $3,760 1.8 $21.62 $6.99 $4.86 I 1.N

156 41/6 Fu 1.86 $4.8 $4.66 $2.86 1 1.8

157 RISC. WI.(W T S2.8 1.8 $15.91 $4.66 $2.86 m 1.

158 CAT 613 SMTIE MRAPE,/ELEV (11 CT) 6.6m6 1.8 $38.92 $6.15 $4.81 1 I.86

159 CAT 631 TIFRI E •CRWA ELEV (31 CV) $16.510 1.8 $93.75 $16.66 $8.1511 1.8

166 CAT 621 TAIT SQRAPVEl/181 (26 CY) 1.86 $6.80 $18.11 $12.56 1 1.98

161 CAT 637 •PIRI) I AP ER/IWIN (31 CY) 1.8 $18.86 $27.31 $17.50 1 I.8

162 MIER TIM3 IATER TRUXK (5,866 CAL) $5.70 1.86 $32.39 $4.66 $3.06 11 1.80

163 TAH ., Olt1 TMU (Is CY) $8.88 1.8. 864.0. $4.86 $6.00 m1 I.8



PRflJECT: INImIN REIWDIATION FR UINC 06-Jua-91 SHT 5 OF SH.T 21.

JM ND.: 85•-WZ6 TIME: SALES TAX RATE -- )

ESIITOR: WlY
5LeitN•m l•rml. a Est SOeT C

B

DESCIPTION

I F G H I i
UT01ED UNIT

QMT11 UNIT MNIT* SALES PRCE TOTAL
MPICE TA WITH TAX PRICE

L N 0
MD. OF PRICE DIFF.

KuW D - P QUOTES OEEIN
OUOTED - 0 RECEIVD LOW& SEOND

187 Si•N BALES
1M GEOTEXa IIE
189
199 N1S. 51lRIES

1.91 RISC. sw •
192 CLILVER PIKE
193 NI PIPE (93'-67')
194 MISC. PIPE
195

197
198
199
201
2611

264

P866664? MIERM1 PRICES

2.NM CA $.0 $ .6 0 1 $2.5 $51,m.09
4Z6.337 S $6.6 1.66 #.6 $29.4Z3.59

.L.N $6.N $6.6.
S1.5 , $3.611.0 .6 $3.40111.M sIS.M.
1 Ls $S666.* 1.66 $666M."6 6 .m.6

175 LF $25.0 1.M $5.N $4,3M.0
560F $166.N6l 1.6 $IU.N 16.M.u
1 LS $66.66 1.6 $666.6 $M6.66

1.6 •N.60 $6.66
1.n so." $6.oo
1.66 $6.6 $6.66
1.66 $6.66 $6.66
1.411 *6.a $@.n6
1.41 $0.0 se.6

1.66 $.66 $6.66
1.66 $9.n $6.66l.6 $6.6 $.66

M)O SI.Y PRICES

1.411 $6.66 $6.6
1.6 S0.66 s$.66
1.411 $6.66 $6.66

25 W $I,'M." 1.66 $1,6.66n $KIM3.6
1.66 $6.66 $6.
1.66 $1.411 $.66

1.6 $6.00 •$6.6
SUPIIPXT PRICES:

P

267
268

216 WIDW0EGICR. Nn415T(PIN
211
212
213
214

217
218
Z19 PAIL: SPECIAL LMS
22 6 .: REWAU L0FIS
ZZI ML: SM.L LOAD

222
Z23
224 16AL1H & SAFETY TRAINING
225 CRAME
2Z6 II4UMIRIAL HkGIINIST
227 SECRIHY SERVICE

0 EA
18 EA
13 EA

1.66 $6.66 $6.46
1.6 $6.66 $6.

$16.66 1.6 $166.66 $6.478.06
$156.6 1.6 $159. $1.992.6

L.m $.0. $1.N

1.66 $6.66 $6.66
$25.66 1.66 $25.6M $13.24o.o
$.6 1.96 $911.66 $7,470.0
$,.n 1.66 "U.m. $15m4.0.

$1.482.66 1.00 $1.482.06 $45.942.66

P

831R

53 844R5
31 Wl



FRiO[CI.: INTERIM Rr"MIDAIlON FOR UNC 06,-.fa-9! SIT1 6 OF SgfT 2.1

JOB NO.: 86-41-Z6 TIME: 02:43 FI

ESTIDTOR: W1Y
FIXED COST J.OSITE EM S

I i K L H N 0 P Q
REQiIRED REQUIRED MIT [NT EXT

DESCRIPTION v oR N i gf lI 6Y RATE LM EQUIP EQUJIP F.. REPAIRS IJPPLIES 9JBS TIRWL TOTALS

245 COPY MACHINE (LON TERM PROJECT) 56 1 o
24 NOE S"YSITE (LOS TllTEM PR( ,T) Y 1 0 500 506
247 RftSICALS s50 1 0
248 UTILITY HOOKUP:
249 ELECTRIC 356 UA 358

250 WIATE 256
261 sliE 0

253 TIELER E I1 O 2O NO
254 SPECIAL TAXES O O
25 PENITS IN 0 O
M O5YWMIIES OF PROESSES 1 0

258 8 0
2M9 TEONU Y FENCING 3.5 9 O
26 OFF[ICE RNURRE Y I0 7M 750 95O
261 FAX MHINE IF 1 300 3wI 3H
262 COWER Y I so 50 50
263 COWIER 9OF1rT Y 3 2m 6n5
264 QUIll EPENSES (LOG TEN PROJECT) O
265 PROJiCI SI19 4
266 H & S 1RAINI,6a-(ATR 1.149 O
267 H & S TRINIl-L/i)RERS %9 O
268 INITIAL HN S IRRPOSES 'V 1 255 mo Z5

269 TRAINUG CL.AS CO0TS-EXTUMKL 7
270 1PAINIG CLASS t1ThS-IKTENAL 454 0
271
272 5

214 S
275 6 6Z75 9

276 s

277 0 4

278 0 5

279

283
--------------------------------------------------------------------------------------------------------------------------

T 9 0 0 5150 560 0 5709
TOTAL FIXED VRE



PRECT: INTRIM REMEDIATION FOR INC

XB ND.-: 950-26

VRM•I. COST MXITE OV~7JEl*M

DATE: .-Jun-9l SiT 7OF 3HT21

IM: 02:03 F"

ESTIERToR: WjY PROJECT OURATII -* 25.0 WEEKS

PROJECT Iw fl
IlSRIP1iCH

I . K L N N 0 P 0
{,IRWIM REQUI1J ) UNIT1 TOTAL WEEKLY WEEKLY WEEKLY WEEKLY WEEKLY WEEKLY WEEKLY WEEKLY

Y 0R N " MITY O.JlION PRAlE LIOR LMO INT EQUIP EXT EQUIP FUEL REPAIRS SUPK'IES R.J KRAVEL

Q
WEEKLY
IOTALS

385 PROJECT IW*M
35 3J.RIK NTBW4T

307 FIERD FORIWI
386 F1l4. MlNEER
309 HS OFFIEtR
316 EMINEER TE04.
311 OFFICE IW6ER
312 CLEWC
313 IECWIMIC
314 IME43641C HELPMK
315 RV C4REW
316 OFFICE MRAILER
317 TOOL IMILER
318 CWi TRAILER
319 DEOEKITNIIONTIG4 IRAILIR
326 OFFICE SUPPLIES
321W SRV'Y SUPPLIES
322 SAFETY 3UINIE.
323 COPY INIiIIE
324 HOE
325 FUL TRUIM
326 GRESE 133
327 PR[M1 E WIOE
3MB SFETY EUIJ1309 (Ml)
329 NI€C. EQUIP
330

331 UTILITY SERVICES
332 POIABLE WIER
333 S41TNtY FACILITIES
334.91ALL TOOLS
335 .IOB FHO 151T(

3M5 ST(R IN4
337
338 TRAVEL. [CEOJTI
339 KEY OPERATOR #MI.UIW
340 KEY LABORER A.UTNT

341 %4-SITE QC IESIIl6
3q2 SI RI rY
343

Y
Y
Y
Y

Y
Y

Y

Y
Y
Y

Y
Y

Y

Y

K
K

25 $1.462
o 25 $1.410

25 $1.253
1 26 $1,111
1 25 1.496

0.6 25 $1.2)5
1 25 5$0

25 $M.
1 '25 1923

0.6 Z5 572
1 6 $3.5
25 $150
25 m7
Z5 $u
25 $225

1 25 50
1 25 $IK

1 $5
25 5
25 $5
25 Sim

1 25 52
1 25 512

25 $9
25 $75
25

1 25 $35
25 $49

2 25 $46
1 25 S15

1 25 $46
25 5185
25
25 546
25 $438
25 $438
25 $23
25 $2.5m0

0
35,250

29.625
37.375
16.598
17.&M

,0•
23,075
9.100

* 0
1.410 150

O 0

630 75
701

0
923 15
354

6
3.

39
35
is

I
20
0

20
1o

0
269

0
250

130

0

IN

0

0
0

0l

0
0l

50
IN
A0

0
1.870

0

1.966
960
701

0
1.123

354
846

S
O
O

0

3t

I
221
225

0

221
226

0

0

0
89

10

O6
35
0

IS

40

0
0
0

0l
o
0

00

------- ----- -- -( ) - -- -- - - -- - - -7---------------------------

VAMBm.E JOBITE OVERMEADS (WEEKLY) 6.716 150 911 125 90 405 840 910 10.29?

VmtlA.[ JMBITE WMA.• (TOTAL) 25WEEKS 167.91M 3750 24.275 3,375 2,250 12.125 21,04 22.75 257,425



INTERflIM RMIIIATIOR FOR UNC EST[IMTOR: Illy

XB N4O: 86-6-Z6 46-Jam-91 I IM(:

fl Q.RWrTY:

[SINIATOR NO3TES Me MsSLMIQ6:

02:03 1"

115S

68 HM1

DESRIPTION

oURATImN

%mIrylI'Y Nol LMR [II EXT
EquIP EQUIP FUEL REPAIRS SUPPIES MATEiIA.S 1,JB IIA .L TOTAL

1.0 EA 17.16 7.96 3.45 2.W 6.6
Z.6l EA 34.31 O.0
Z.0 EA 23.93 4.0

LN17
0061

LOCAL OPERATO
LOCAL LNEM

ROEI

"J.BTOTAI.

75.41 G.K 7.96 3.45 2.0 O.0 1.0 *.U 0.w 00 cOSTs

5B HMUR 5,127 6 541 z36 136 0 0 6 6 C.9O9

08.00

6.M0.00

MITOTIMS:

HUA: SPECIAL LOA
IRa: REG" LORDS
WIR: 9f1A LOWS
MISC. SUPPLIES
~am
HEALTH & SAETY TRAMINI
IWSFRIAL IVG1INJSI

16 FA
7 EA
5 EA
its

3314M
SA816M"

53164415

1.929
2.178

792
3.NM

2.970
13.201
1,504

6
7.924
2.117

792
3.10
2.976

13.20
1.584

S
SI

I

TOTALS 5.127 0 541 23 133 0 3.9m 2.644 9 37.683 37.683.00



PROJECT: INIERIN RUMfIATION FOR LIC EST MWIR: WiT

w6jull-91 JI t: 62:03 FMJOB N: 865-W26

ITEM OESRIPTIGI: CLEARIM AM W I

ESTIMIOR N01(3 NO 06SMJfION:

JOB UM I TV: If AC

25 HM~DUATION -

OESCIPTION

CAT 06 Dli
LOCA LRMW
CAI 656 Ill
lneM am~ ItN

MISC. W.JIRV4T

O PI TITY UNIT L3OR INT EXT
EQJIP MIAP RUEL REPAIRS WU IES WEATIALS SU TRIAVL TOTAL

1.05 EA 17.16 37.64 6.32 4.51 6."
1.0 EA 1..97 0.0
1.O0 EA 17.16 33.52 8.86 6.6i 0.5
1.0 EA 50.00 G.N O.1 O.0

8.51 EA 8.56 7.96 2.39 1. 6.O,

IMIT
MST

F(laY
54.865 6.0 129.12 16.67 LL.50 41.1 6.60 O.O0 6.60 0 COSTS

25 HMOW 1.371 0 3.228 417 265 # a 1 O 5.304

Z12.1i5

,36.40ISTOTAL

INTEIALS:

6
6
S
0
S
0
6
S
S
S

TOTALS 1.371 S 3.228 417 265 S S S 5 5.364 530.40



FRJECI: INfTERIM ROMIATIO~ FOR INC

TIENOM ~IP1ON4: FOWL/MSS M

ESTIMATO NOTES NtO ASWfUO6M:

ESTIMATOR: WY

w-Jin-91

9fITIs OF S4T 2

TIME: 2:W F"

JOB IWTITY: 14,506 SY

DURATION -

OECIPTIIN

CAI D6 DR
CAT 815 C1O
CAT 16 MR
LOCAL LAMM

guITY UNIT LAOR INT EXT
EUIP EQUIP fUEL RPAIRS 3JPLIES mlERIA.S UM WRMAL TOTAL

1.0 EA 17.16 37.64 6.32 4.56 i.W
1.58 EA 8.58 22.73 6.32 2.56 C.a
1.N EA 17.16 76.61 9.26 8.6 6.6
1.0 EA 11.97 6.0

6.N

34 HWRS

UNIT
005I

WBOIAI.

6(OIEXTILE

54.86 6.0 6 122n 21.6 O5.6 6 .6 6.66 0 6 ..6 CR6 W MSTS

34l OJ 1.861 6 4,694 741 569 6 0 1 6 76815

230.54

6.54

276.90 S 19.383 19,383
6

6
6
6
6
6
6
6

TOT.S 1.851 8 4.694 741 5N9 19.383 6 6 27.L6t 1.08



PIIJECT: INrIRlt REDIATION FOR LIC (STIPlOR:

DATE:

WJY

46-Jua-91X NO: 8-6-26

EMI lO iPINS A0: TAILINGS REMIM

ES1IMRICR NDIES NO AM5LIEM ~l:

94T 11 O SHT421

TIL: 62:23 CI

J0B QU•TITY: 122,3f0 CY

DMTIAGN 86 HMi

0E9OLtPTItl4

CA] 09 D9R
CAT 631 SIf
CAT 05 DfRlIL6P
FIELD FM"
KEY LAIR

CAI 16 UR

I(,WITY UNIT LMB INT 611

JiE P EQUIP FUEL REAIR 9JPI1ES MU 1ALMS .8 1WL TOTAL

4.CI [A . 3.24 73.66 40.06 O.
4.0 EA 68.62 36.N 4.15 35.0 6.
IM EA 17.16 4.4 6.32 4.58 6.0
1.0 EA 26.46 6.06
1.51 EA 17.96 10.50
IM EA V2.L6 32.39 4.66 3.66 6.06
0.50 EA 0.58 39.01 4.66 4.0 0.0

O.W

COST

CREW

98IOOTAL

IETRIA.S:
NISC. 9JPPLIES
GEOTEKT ILE

'nURLY

Z23.14 4.K a3.0 129.38 86.50 0.0 0.00 0.0 10.50 an COSTS

86 IIOUR 19.223 6 71.512 11,146 7,452 0 0 6 916 116.238

6,Z69.99

0.91

ILS
143.437 Sf

3.40
1I.6l1

3.M
10.141

9
I
9

19.Z3 8 71.12 1.14 7.52 0 13.41 915 1232791.6

TOtALS



PJECT: INTERIM REMIATION EUT DC (5TIrATO1: wiY S1 12 OF Sit 21

.X to: 8-60-26 DATE: wJn-91 TIME: 02:63 FA

ITEM OfISIFTION: 89*I4IMT 'CAVAIION JOB OWTlY: 78.1u CY

ES? 141R NOTES AND /SUJFTIOG6:

DURTION - 71 HM

O"WIPTI] .wTITy • NIT LABOR IN! EXT UNIT
Equip EQUIP FUEL REPAIRS SUPPLIESP MTERIALS SU VieL TOTAL COST

CAT 631 SCPRIE 6.N EA 102.93 562.56 66.38 52.56 0.N
CAT 09 DIR 2.00 EA 34.31 157.62 36.06 26.4 G.N
IMIER TUC 2.00 EA 34.31 64.78 9.20 6.0 0.N
HIELD FORWI 1.06 EA 25.06 .0.4
KEY LAOR 1.4 EA U.97 1."
CAT 16 (3R 1.0l E 17.16 78.01 9.2# 8.n 6.N

CAT 06 OD1tRl' 2.0 EA 34.31 9608 Z.65 9.6 C.a
CAT 815 a"19 2.0 EA 34.31 90.9 25.36 1O.4 6.a
KEY LAORI 2.00 L 23.93 14.40

CAT 631 CIRJE 1.91 EA 93.75 16.06 8.15
6.4

HOURLY
3CR.29 6.4. 1154.44 163.59 114.25 6. 6.4 6.0 21.46 00 ODSTS 1.7W.56

SUBTOTAL 76 0HOUR z,2 6 86811 11.4H 1 7.990 1 1 O 1.476 124.116 1.59

4 .IERIALS:
MISC. WFL~IES I115 3.M6 3.64

TOTALS 22.,0 0 881811 11.451 7.99B 0 3.@W9 0 1.479 127.010l 1.63



RWEC1: INTEUII REMEDIATION FOR INC E'STIMATOR:

DATE:

un

46.-.Ju-91JOBND- 8&-W626

ITEM OESCIP11WI: HILL DECMMSzIONDI

[SIIMTOI NOTES NO MAi1'TIONS:

SIT113 Of SH421

TIME: 42:63 PH

)m OWIY. I1L

DIXA11 IO 70 MIRIS

COESIPTII[ OtW ITIY tLKIT LIMS

aWE WJBA
CRT 236 EIKHA
CAT 913 FELIT
LOCAL LAO

TADM DW TR

RISC. EQJII9U

1.0 [A
2.06 EA
2.0 EA
4.0 EA

Z.N EIA

1.66 EA

17.16
34.31
34.31
47.87

34.31

1U.16

EQUIP ElP FUEL mmII SPMIES MIIAL0 S mm TRAML TOTAL.

115.23 4.82 3.56 6.O6
171.46 9.20 8.0 6.6
96.18 13.6 14.6 6.06

0.o6

LN1r

1n.66 $.6 6.6

15.91 4.66 2."6

0.6

0.0

SE1TOT•

U6.11 0.0 466.78 31.62 27.56 0.01 6.6 6.6 1." a COSTS

760 IWE 144.3m8 6 3W4,886 24.667 z1.45 6 1 0 6 %64.593

711.62

64.593.U

MATERIALS:
H (ILL GWNI(6

- AIME MX

I tS 18.667
1 Ls 6.6

18.667 2.OO0 1.333
6.M5 56 566

66.667
13.756

6
6
6
6
6
S
6
6

S
6

IOTALS 169.386 6 389.686 27.417 23.283 6 6 6 6 ~.61S
TOTAL$ 169.316 . 0 389.4115 27.417 Z3.283 9 a 0 1 609.61l



FiRJECT: INT"RIM REIDIAT ION FOR W

JOB NO: 0&-60-26

11IT 0ECRIPTIG4: MEE PAD SN CATCH BASINS

ESTIMTOR NOTES NAPRNl IIIONS:

ESIMATOR:

DATE:

WJY

W6jqim-gi

S4T 14 OF STZl

TIME: 02:03 FA

S.)U•8T11Y: 143.11 CY

URATION -

IERFPTION ~mwiii tilT rn 114G~flIIY UIIT (IIJT

CAT D9 DIR
CAT 966 FP.
WATER TRUCK
CAT 16 5 R
FIELD f01M
KEY USUER

CAT 05 DIRIUWP
CAT 815 COMP

2.06 [A
2.16 EA
I." EA

1.16 EA
2.0 (A

' 6.0 EA

1.06 (A
I.E EA

34.31
34.31
17.16
17.16
25.16
23.93

17.16
17.16

EXT
EwIP mUEL IRlEIR SUPIES MRIERIALS SM TRAVEL TOTAL

167.62 36.03 20.w 0.E
67.64 16.19 12.N 6.1
32.39 4.66 3.1 4016
78.61 9.26 8.1 6.1

6.0
14.01

316 HMOJ

WIT

30.16 $.a 6.16

46.44 6.32 4.,6
45.45 12.66 5.3

6.N
0.1

5UBIOTPJ 314 HIUS

HLofY
105.23 6.1 738.96 6.6. 52.56 0.1 6.1 6.1 14.0 00 OOSTS

57.731 6 259.15 26.569 16.25, 6 1 0 4.341 333.90

3.00 3.1

1.653.35

3.24

MITERIALS:
MIsc. FPPLRIES ItS

6
S
6
6
6
S
S
6

S
S

TOTALS 51.731 6 229.815 26.5W 16.215 6 3.686 6 4.346 336.665 3.2,
TOTALS 57.731 1! .29,.875 26.559 16,275 0 3.W0 I) 4.349 M6.988 3.27



PROJECT: 11FE61IN RMfIATION FOR N

JOB NO: 06-60-

Il(M¶ DESCIPTION: SOIL COVER MIERIIAL

ESTIMiAOR: lily

w6-Jun-91

94T 15 OF SH4 21

TIRE: 2:03 F"

JOB OMRlITY: 42.270 CY

ESTIMIATOR NOES NO ARIiX6S

OUIATON - 64 fl

DESCRIPTION OUrNIT UNIT 1m U4T D
EQUIP EQUIP FELI REPAIRS M~IES HATEIALS SUM TRAVEL. TOTAL

1.0 EA 11.16 39.63 6.96 6.59 0.90

WIT

CAT 14 GO
LOCAL 1A E

SUBIO1AL

4.56 EA 5.98 O.0
i.0

IuRLy
23.14 0.0 39.63 6.96 6.50 *.U 0.a ca, 6.9 .0 a C OSTS

64 HM 1,476 0 2.28 440 416 O a 6 S 4A869

76.17

0.u

- RISC. M*fIES I LS so' UN
S
S

S
S
0
0
S
0

TOTALS 1.476 9 2,528 440 415 9 590 0 a 5,359 0.13



FRWCT: ~JECT: INERItIl RMtIATION FR~ UNC ElY LIWR:

DATE-

NUY

w6jun-91XIBND 86-W026

ITEM OESORIPTION: MISC. SITE DRAUME

[51IMATOR NOTES NO) AS.69TIMi:

54T16 or 94T 21

T11(f: 02:93 1"

JOBQ.MrnY: I L5

OlORIPTIG4

DURATION

OI~TY LETi IMOT IN! BXT
EQUJIP EQUJIP RIE1. REMR5 SIFIES MIERIALS SUM IWL TOTAL

1.0 [A 17.16 42.61l 5.18 4.25 0.66
2.06 EA Z3.93 .0.6

6.48

WMIT

CAT 225 W0

MEW

WEO1AL

41.69 6.6 42.61 5.18 4.25 0.6 0.N 0.06 6.0 CREW OOSTS

8 HMURS 3.28M 6 3,469 414 340 1 0 0 a 7.450

93.13

MTERIALS:
OULVTRIy PIKE
AIM PIKE (83'-57')
KISC. SUPP'LIES

175 LF
50.Lf

0.2 LS

4.375 4.375
S.w S.M

610 5"
I

0
0
0
6
6

TOW, 3,28 3.409 414 340 6 9.975 0 0 17.424 17.425.90



PROECT: INTERIM REMEDIATION FOR tfC

X13 NO: WW26

ITEM OE3ORIPTIOI: DERIERING PREP.

1SI1MRIOR NOTES NO3 ASSMPIONS:

ESTIMATOR:

DATE:

W~y

w6-uo-91

-ff 17 OF SHT21

TIME: 02:83 PHl

JOB QUANTITY: I IS

DURATION - 50 OtJRS

DFMIPI•IO

CA~SE 80W
MISC. EQUIPMENT
LOCA LABOE

oANTITY WIT Lm mIMT
EQUIP EQUIP FUEL REPAIRS tJRIS MATERIALS SUBS TREL TOTAL

1.0 FA 17.16 7.% 3.45 2.0N 0.
1.10 EA 17.16 15.91 4.60 2.6 9."
2.N EA 23.93 0.6

WIT
COST

9UBTOTAL

HOURLY
5O.25 .0.9 6 3.86 6.6 40 .0. 0.0O 0.6 0.6 an 0UTS

5601HM 2.912 0 1.193 41 z" 0 0 0 0 4.W3

94.L6

4.707."

MATERIALS:
misc. PIPE
STRA 11ALES

I LS
2.06 EA

5s

0
0
0
0
0
0
0

ICIALS 2.912 0 1.193 2 200 0 5.600 0 0 10.207 10.2076



re NO3: 06-68-26

ITEM DECRIFrION: DOrEILIZA1ION

ESI1PAT!l lNlIES No fmm[ONS:

ESTIMATCR: WJY

66.Jm91

SW Is OF 4T 21

TIM: 62:63 IN

JOB OMITIY: 1 S

OURTIN -

OECRIPTII

CASE so6 Em1
LOCAL OPEATOR
LOCA tAIKRE

OM T WIT LIM frE EXT
fauiw mip Fla REFAIR 9AWRIES MAEIALIS 9M TAVEL TOTAL

1.06 EA 17.16 7.% 3.4 2.66 6*0
2.0 EA 31.3 6.66
2.06 EA Z3.93 6*f

UNIT
COST

CREWM10I.
15.40 6.66 7.%

9.m* 6 %4

3.45

414

2.6 6.0 6.N 6.N 6.66 a" OOTS

20 0 0 1 0 16.656

U.86

10.656.00

P16EERIMS:
WU: SKCIAL LOND

&I.: RMIU LMS
KU: SMALL LOP0
misc. S6'7&ICS
CAW~

24 EA
11 EA
8 EA
I115

566w

12 ,Im 12.m
3.3N0 3.310
1,766 1.20

3,666 3.M
4.510 4,5W1

46
I
a

414 20 a 1.666 21.66 6 34,056 34,656.997OTALS 9."48 9654



IUDJCT: INTERIMi REMIATION FOR LIC E51 IMATOR:

DATE:

WN

w-3un-91
J1O NO: 86-W626 TIME: 62:43 FM

fleT1w:l 25 W
ITEM DESCRIPTION. SMjIIV SERVICE

ESITIMATOR MI8ES Alt) ASLWIF 10:

J TIO, N - HM~

DE"SCRIPIOTlN GWzrm mlY tX~fT LABM w Eff
EW~IP EWIlP FULt R(MIRS %MIfES PIERI&S, MS TRAVL TOTAL

WIT

0.O 4. 6. 0.6 S0 .0 a" CST
0.0

0.NS3.810W OHIM

MAERIAiLS:
SWAIIY SRVICE 25 WK 37.05

31.66
S
0
S
0
S
S
S

0
S
6

IOTMS 0 S S S 5 5 0 37.66 S 31.60 1,62 AS
TOTALS 0 0 a 1 9 9 4 37.%0 1 37.05A 1.402.0



FW1JECT: INTERIM REMEDIAlION FIR INC

K3 NO3: e-

ITEM OECIPT1IC: RADIOLOGICAL WJ4I~TRING

ESTIMATO NDlES, AND ASM~IQt:

E5TIMATCR:

OATE:

WLJY Siff 0 Of HT 2

TIME: 62:83 A

Iim iITnrr: 25 W

0W$PTflION
HM41

QUiANTIT UNIT LM TNT EXT
EQUIP EQJIP RIL REPAIRS SMfIES MATERIALS gm TRORf TOTAL

CREW

SLI01TA.

O.K O.K O.K O.K

S S S S

S. .68 4.0 1.68 0.6 0000SOTS 6.0

S.0S HMi

PrTOUtI.S:
R001UMICA IDIITCRING 25w 42.50 42.56

S
S
S
S
S
S
0

TOFALS I~~~ 0ILSS S S S S 4.6 0 0 0 42.55 .106
. 0 0 0 Q.50 I.M.99



FROJECT:INTEURI REMEDIATION FOR LIC

JOB W. 0666 26

ITEM OESCIPTION: QAIIY OwTI

ES? IMA1~ NOTES NO) A5M9J~IOS:

ISTMAUWR: UPY

86-Jao-9

Slf 21 OF 9ff 21

Illf: #:3F

JOB OWITY: 25WK

DESCRIPTiIO MIWTITY OUNT LAO [NT EXT UNIT
EQUIP DtJJP VIm. PIMFIR 9.FFLIES MATERIALS SMS 1MVE TOTAL OS

AST. FROJ. ENS. 1.0 EA 28*1 6.26

b"My
ot28.62 6.E 0.0 IME a." 9.0 9.0 1.0 6.26 CREW COSTS

9V1OTA1 1.2W HOURS 35.025 a 0 4 a a 1 6 6.50 41.625

2,.12

1.661.0

MATERIALS:
- KISC. WJuIRFP' IIS 14.9ft

S
B
S
S
S
I
S
S
S
S

TOTALS 25.625 S 14.9K 5 S 5 S S 6.56 56.425 2.25?.N
TOTALS 35.W5 8 14,9M 0 6 1 0 0 6.50 56,425 2.257MO



ATTACHMENT B

SEEPAGE COLLECTION

CanonteEnvironmental



PROJET: SEEPG3E COLLECTION FOR UNC ESTIMITOR: WJY .4T LOF SHT12

DATE: wjun-91 Ti lI: 1:17 F"
ESTIMIE SIU? Y

ITBEI DRIPTION
DEIAIL

SHEET QUANTITY
LUOR INT EXT

EJQeP EQUIP
UNIT TOTAL

SUBS IRAE COSTS CO1STUNIT FUEL REPAIRS SUPPLILES TERIA.

TOTAL FIXEDOVERHEADS 9 •6 1L 0 a 1." 0

VMIABLE JOSITE OVERHEADS 9 7 11(115 S 0 S O S a 0.N S

SYSTEM OP'ERATION gUT a 26 WK 294.505 1 1 0 0 S 0 S 9 1X 8 2"5

RU WLLS gHT 9 M EA 1 0 S 0 S S 636.80 1 2.196.0 636.80

INSTALLATION OF WELLS SHY 1# S EA t 0 1 0 S 1 M.1 6 8.I.m. 64.=

UNI WTER••ONITOINGl 2 411 364C K 0 0 4 5 612.612 6 1.653.N 612.612

REPORTING SHT 2 7 YR O 1 0 * st.m * 1I.m.N s m.m

SUBTOTAL Z94.54 I I I 1 O 6 2.M3.452 I 2.447.992



PROJECT: SEEM COLLECTION FOR LPC DAT E: W3-.l0n-91 94T Ua OF SHlI U

3X01 MD.: 06 -6026 12:17 PF

WEEKLY M HOUR 91S:

1) PRJMI 9 ) WI N IONIM

ESTIMATOR: IUY

59 HMO PER WEEK.

2) RATES ORE SW ON PtEVAILING RATES IN TIE 9iT'TR MINTY CAIFMIA.

"LlSTI4 M TRAVEL MT CALM.ATI6.: MIMNTS NMI TO THE FIRST 4 FHM OF MMX

STRAV TRAVEL Lo tMM SISTUEN I hOly STS
51 GENERAL I TS I 05 COST MST l

CLASS OESIPITON l(WKS/TRP)(PIR TRIP) (PR NIGT) (FR DMY) I Mare+ LOGM SJBSISTICE I TOTALS
I--I . . I---I-

•.iW EOL:

SI SAIARY. REGIONAL TRAVEL
S2 SLARY. LOCAL TRAVEL
53
S4
S6

HORLY PIt :

1H1 WAILY, 1111I6I. TRAVEL
HI HOULY. LOCAL TRAVEL

114
t4:

TAX AND II4AtPOIC CALCMATION:

1 $In a $1 $1.83 $54.5

1 $0.m S.

1 so." $6.3 • • 1s .0 $0.0
1 0 .0 10.0

$5.n 0.50
.m $5.63

$1.0 n 10.0

$2.38 S.ro

so~n "om

10.1 $I.*
$B.n 10.1

DESCRIPTION NN-REP SALARY

* FiJI % 9.M @.M
" Sul % 2.601 2.6m1
" FICA % 7.WA 7.6(

WC % 7.561 7.%%5
HEALTHm (WH,-Y) $M $
LTL % WA 1.1l

STRAIGHT % 18.6% 19.7%5
" OVERTIPF % 11.06 11.06,

STN1 FEDERIA RATE APPLIED 10 ALL WGS PAID

RATE VRIES WITH STATE. APPLIES TO ALL WIVES PAID
STINUI FEDEIAL RATE APPLIED TO ALL IE5 PAID

MIES BY CRAT SEE We RATE TIE. a WU CiNY
fTHLF0Y 05T. CIO•EI COERAGA. FIRST 4 MM (AVG $Y)

S IALAY 1FPLOYFES .OiY. NAS ME ONLY.



PRO3ECI: SEEPNE COLLECTION FOR L1 DATE: wGJun-91 5H" 3b OF SM 12

JOB ND.: 86-W26 92:11 FM

EST IIToR: WJY

WAGERATE TI.E

F 6 .3 K I. N 0 P Q It

(,5L 1- T1ABL.E FRIIGES -] 0 104-TXE TI -)(1-- CGWIf PD1110G6 -- ) I STlAWIBT IOURLY I PR1311 HOURLY A A'A UY 0IR , HRS
FACTOrR S & •IM WE ALL I ALL I WRSCW HEALT 9A & I BWE TOTAL I BE TOTAL I BE TOTAL

DESCRIJPTIO KtLIPfIER CLMS I• IvtO, oR I U H OnER I IN T16 ItPA I WOAY WOAtY I WfAL.Y WlofY HFOLY I
- - I-- - -- - -

72 lEOWIC
73 KEY POWIAR
74 LOCAL OPER•ATOR

75 OIL0R
76 KEY LN.•PI8
77 LOCAL LAUM1]Rt

78 PIPEFITIO
79 ELECIRICIM
as
81 CMRPfNItU FIRM.
82 C•PENTER
63 (83EN lWW
84 TEM6ISTR
6 ,
865 I•IO'IC HELPER
87

89
99
91
92 MWECT 1003R
93 IJT•EIKMM
94 FIELD FIRl"

%l POj. 8961WEl
% H6S OFFICER
97 AST. PRO). EM6.
98 DGINEERl 11M.
99 OFFICE 11.

1i1 FRDJ. 9UEVISR
182

184

1.0 wI
1.0 HQ
1.0 IQ
1.0 wI
1.0 14

1.0 le
I.N HI

1.0 HI

1.0 H2
1.0 HI

1.0

1.0 SI
1.0 SI
1.0 wI
1.08 S2
1.0 52

1.0 S2
1.01 52
1.40 S2
1.68 52

1.0 52

$13.01
$12.10
W.1

$t.*

7.5%%
7.564
7.568
7.568
7.568
7.558
7.568
7.554

$1.99 $9.0
$1.99 $0.15o
$1.99 $6.06
$1.99 $8.10
$1.99 $8.75
$1.99 08.0

08. 0.0

$13.U

$12.N

Sumw

$8.0
so."

$17.41

$24.97
$16.zz
$13.85
2.z23

$11.48
$8.04
S8.*

$19.58
Sm.06

$12.0l
$12.0l
08.N
08.0

$22.64 $14.38
$2.0 $13.28
$28.9 $13.20
$17.41 $11.
$13.93 $8.80
$13.93 08.0
08.0 08.0
08.0 $0.0

08.0 08.m
08.0 08.0
08.0 08.0
08.0 08.0

7.5%8 08.0 08.75 08.0 $8.75 08.0
7.%%8 08.0 08.0 08.0 08.0 08.0
7.588 08.0 08.0 08.0 08.0 08.0
7.568 08.0 So.15 08.0 $8.5 08.0

$1.m 7.%% $1.99 0.0 o.18. $13.85 $15. W.41 $11.0

$18.45
$24.16
$17.16
$14.56
$18.97
$11.97

08.0
08.0

$7.0
$1.0
$0.0
$7.0

$14.56

$34.43
$33.0
$25.16
$28.21
$34.41
$32.52
$30.81
$18.53
$17.22
$31.56

$2.86
$V1.76
$24.48
$23.18
$21.63
$20. 19
$18.27
$9.51
08.50

$24.84

7.56A
7.568
7.5VA

7.558

7.5%,

7.5%8
7.56S

$1.99 $6.58
$1.99 $6.58
$1.99 0.0
$1.99 15.63
$1.99 $5.63
$1.s9 $6.63
$1.99 $8.63
$1.99 06.63
$1.99 $5.63
$1.99 $5.63

$28.06
$217.76
$24.48
$23.W
$21.63
$20.19
$18.27

$9.58
$8.58

$24.84

$83.o4 $0.0
$41.74 $0.0
$31.31 0.m
$3Z.26 $0.0o
$13.53 $3.48
$31.80 $38.29
$29.50 $27.0
$19.0 $14.25
$17.8 $12.75
$S.41 $36.66

08.0 $23.0

$0.0 $19.69
0.0 $18.46

$37.93 $23.80
$3•.48 $zz.z2
$32.83 $2a.18t
$16.656 $1.45
$14.09 $9.3
$•4.14 $26.44



PROJEtCT: SEEPAGE COLLECTION FOR UNC OAT E: l16-Jun-91 UISE TAX RATE -=... ý HIT 4• OF SFT1

.J3O MN.: 86-0--Z6 TIME: 02:17 i HO.RLY FUEL RATE 15 aAM
UPON PAYINI $1.15 PER GALLON.

ESTIETO: WY.
EQUIPMENT RENTAL RATES EQUIPMENT A•M THM FACITOR:

f G H I J K 9
BMW ON OPElAIlNG 176 HM PER MONTH H Y H[1.IKLY H14JILY PERIOD .JEKINENT MOITHLY A 1.60

......LY (.15F RENTAL F'LL REPAIRS USGE FACTOR WEEKLY W 1.44
DESCRIPTION TYPE RENTAL0 TAX 176 WHRO RATE RATE D.W.N WAPL III) DAILY D 1.81

* INTERAL EOUIPIMNT
121 1.6 $0.1 $.31 .1N 0 .E
322 1." W.U $1.15 $0.50 m 1.60
123 1.60 $0.60 $I.n 11.56 M 1e.
124 1. #.a $1.72 $1.N I.M

127 1.6 E11 WE. WE" M 1.E
in8 1.6 $.0. W0.0 $0.6 N I.*
In 1.6 s. * E.0 $.0 N 1.E0
130 1.0o W. $3.6 1e.6 N I..
131 1.6 "Em WE W. N l.

"-EXTERNAL EQIPMW - - N
133 CASE 50 M0 CKHOE ( C) $1.40 1.E $7.9% $3.45 $2.6 N 1.E
134 CAT 215 M wo (1.25 CY) I.6 $.u $4.66 $3.54 N 1.6
136CAT 2610 M wiol (1.62 CY) $7.50 I.E0 $42.61 $6.18 $4.25 N I.E
135 CAT 21 M Wi (2.75 CY) $9.M 1.0 $51.14 $7.48 $6.6 N l.6
137 CAT 245 13• 081 NL STIK( (3.75 CY) ,12.50 I.E $71.02 $12.66 $7.56 N i.E
138 CRANE WFIALL CRAN & BALL $15.60 1.0 S06.13 $4.02 $3.50 N 1."
139 CAT 235 IA M 0 WITH ATTACH $1.6 I." $42.51 $4.61 $4.6 N I.E
140 CAT 9@0 EL FEL (3.25 CY) 1.6 "." 14.75 $5.0 N I.W
141 CAT 966 EEL FEL (4.54 CT) S4.910 1.0 $33.52 sm.4 $4.6 N 1.6
142 CAI 953 FELtI f EL/IPTAl (2.6 CY) 1.6 $3.6 $1.18 $.50 N 1.6
143 CAT 973 FEL1I FELI3RAC (2.6 CY) $8.375 1.E $47.59 $5.9 $7.40 N I."
144 CAT 05 DIR DOTER 15.7w0 1.6 $12.67 $4.69 $4.51 N 1.6
145 CAl 06 O1 (OIER $6,625 1.10 $3.64 $4.32 $4.51 N I."
146 CAI 06 013)0 0310,0356 1.60 W.E $.32 $4.51 NM.
147 CAT 06 0RILGP ]OJER/LP $5.,Z5 1.0 $38.44 $1.32 $4.51 N 1.N
148 CAT 07 DOIR DOZE 1.. s. $5.4 14.25 N2 1.M
149 CAI 06 DIR D00 / $2.305 I.60 $V0.17 $12.65 $7.50 h .6
158 CAT 09 DIR 03• 0 $14.756 1.0 $B3.81 $18.40 $10.6 N 1.,
151 CAT 09 OIRIR ODIER/RItR $15.960 1.6 $90.68 $71.65 $13.60N 1 .*
1W2 CAT 14 GOR 0410 $6.975 .I6 $39.63 $1.90 $1.51 N I.EO
1W3 CAI 16 DR aE 513.30 1.00 $78.01 $9.20 $3.40N 1 .
154 CAT 816 CP CCOMPACTOR $,14.0 1.60 $45.45 $12.65 15.M N 1..
L56 CAT CP 563 CMoP C0V CIR $3.7U 1.6 $21.12 $6.90 $4.60 N 1.6
156 4-/6" RPOP I..N $0.6 $4.61 $7.6 N I.E

157 MISC. LWJIiNITM $.60 1.1 $15.91 $4.0 $2. 1 1.6L
158 CAT 613 ScIE SETA /tIEV (11 CY) 5.6 t.6 $38.92 $5.A $4.6 N 1.6
159 CAI 631 T-'reE SCRTMER/EtLE (31 CY) $16.56 1.6 $93.75 $10.06 $3.75 N 1.6
16: CAT 627 SOOIT 5CA/•/(lIN (20 CY) 1.6 so.- $18.11 $12.9 14 I..
161 CAI 637 SUrIT I I CRAPEtPTWIN (31 CY) 1.60 $3.60 $27.31 $17.5 MO I.E
162 WATER iRlr, WATER Pr'U (5.0W GAT) 5,700 1.60 $32.39 $4.60 $3..0 1.98
163 IAC[D'1 OW19 TRID (1o CY) $7.60 1.06 $39.17 $3.60 $@." E 1.0l



PROJECT: SEEPAE COL(CTION FOR LKIC DAITE.• 95-Jun-91 SIRT 5OF SHT U,

JOB ND.: 8&-W26 TIME SALES TAX PATE -- ==)

ESTIMA1TOR: wiv
SLIMY O MATERIA•T• NDM Sli(RACT PRICES
LUD IN aJENT ESTIIMATE

B

t~'IRlU]N

1 F 6 H I

%W(ITY (MIT LINIT SALES PRICE TOTAL
MICE TAX WITH TAX MICE

L

PLU6M - P
UJOTED - 0

W. Of MTICE DIFF.
QUOTES OFT WEEN

R.ECIVED LOW & SEM

187 STRA MIES
188 GEOTEXTILE
189
190 MISC. 1UPPLIES
191 MISC. 9M WORK

192 IILVERI PIPE
193 NM PIPE (Br-57')
194 nisc. PIPE
1%6
196
197
190
199
200
201

207 1.51 STONE
208
209

210 PMIOLOGICAL KINTORING
211
212
213
214

217 PLUG WELLS
210
219
220
221
222
223
224
2z6
Z26
221 SEW.RITY SEIVICE

MiaNI MATERIAN PRICES

EA $Z58 1.* $2.50 "m.
Si $0.05 1.0 10.05 1.0

1.0 0.m $1.0
LS $3.00.N 1.0 $3,0.0 11.0
ts %Om.M I.u 16.M."0 1.00

175 tf $5." 1.0 25.0 $4,375.1100
.0 LF $1n.0 1.0 $100.0 $5.,U

1 LS Wm.00 1.60 $10 .o ".6
1.00 10. 10."
1. 10.0 Wo.0
1.0 10.0 10.10

1.0 10.0 U0."
1.0 $10.0 $1.

1.00 10.0 10.0

1.0 0.0 1.3

KUI SPRLY PRICES

IN $0.60 1.01 $B.60 $0.0
1.0 $1.0 10.0
1.0 10.0 10.0

I WK $3.500.00 1.00 $3.500.10 $3.500.10
1." $1.o0 10.0
1.10 10.0 10.0

fe 0.10 S.u

1.0 $ .0 $9,1

SJP" Y I RIICES

2 EA $Z.3.80 1.0 $Z.386.6 $ 0W624.
1.0 10.0 $10.w
1.00 10.0 10.0
1.00 so. 10$.90
1.0 10.00 100

1.0 10.0 $.

1.00 10.0 10.0

1.0o 10.oo 0.0

1.00 $.w 10.0
1 $1.3 1.06 $ . $$.00

P

P



PROJECT: SEEPWI C-.'[ ICiON FOR ULC DATE: 6-Ju-91 5ffl 6 Of 5HT12

JOB NO.: 86-W26Z TIME: 62:17 PH

ES IMTOR: mJY
FIXED COS1 X IrE WOW-SOS

I .i K L I' N 0 P Q
REQUIRED RQUIR UNIT ENT EXT

DESCRIPTION Y Olt N QUANTITY RATE L EQUIP EQUIP FUEL RIP.IPR SUPLIE'5 9 TRPAVEL TOTALS

245 OOPY P.INE (LONG TO PROJECT) 56 O
246 ROME 5YSTE (LOG TOM ]ROJT) 0 0
247 PMf5ICALS 13i 1
24e UTILITY HDOOKP:

249 ELECTRIC 34 6 6
256 NATER 2w6 a 8
251 SEM 0 1
252 GA 1 6
253 TELEHONE 6 O S
254 SPECIA. TAXES
256 PERMITS in60
25 POALITIS CH PROCE'SSES
257

259 IDOR ffCING 3.5
266 OFFICE FIRRnKE 75 S S
261 FAX WOM 30 S
262 O1IJTU S S~P••
263 CWSJER SOFWARE1 0 1
26 MOVING6 EXPENS (LONG TM FRJ8T) 1 0
266 IWI)ECI sHIN 0 1
266 H 1, 5 IYAINIIG-OPERAT5 1.149 S
267 H IAtS M NI&6-LMOR(lRSS9 0
260 INITIA. H 5S KRO 2w 0
269 TRAINII6 CLAS COIS-EXTM 71 0 1
275 TRAINING CLASS CO5TS-INT5M6. 469 9
271 S
272 S
273 S
274 "
275 S
276 S0
277 a 0
278 6 0

279 0 S

283 a
---.. -- - - --- - - - - --- --- - -- --- --- --- -- -- -- - -- - - - -- - - - -- -- - - - -- -- - - --- -- - --- -- -- - --- -- -- -- --.. ---.. --- -- -- --- -- -- - - -- - - -- - - - - - ----- -- --- - - -- -- - -- - -- -- - - - --- - -- - -- - - -- - - -- -- - -.

TOTAL FIXE.D OVERHEAD 0 0 e O a a



PRIOKI: SEEMt COLLECTION FOR U•C DATE: 916-Junq-91 SHT[ 7OF SIT 12

J.OB ND.: 8&-W26T IME: 62 7P

ESTIMATOR: WlY POJECT DRATION - 1.0 W~l]BS
VAIw COST .I ITE GV mS

I 3 K I. N 0 P Q 0
PROJ)ECT KN REQJIRED REQUIRED UNIT TOTAL WEEKLY WEEKLY WEELY WEEXLY WEEXLY WE(LY WEEKLY WEEKLY WEEXLY

DESCRIPTION Y OR N Q•m(TITY DLRATION IATE LABOR LA INT EQUIP EXT EQUIP fElL EPIRS SUPPLIES 3M TRAVIL TOTALS

3 FROMci PaOW 1 $1.42 1 a O 1
316 SUPR0INT1I0 • 1 $1.416 8 1 9 0 0 t S
367 FIELD ýLI8W! 1 $1.2m3 a 0 1 1 0 1
3N FROJ. 05E11 1 $1.1% 0 1 0 0 6
389 m OFFICER 1 $1.41 1 0 6 a 0 O
310 EIGINEER TECH. I $1.Z75 1 0 1 0 6 1 0

311 OFFICE rIW 1 $m1 6 1 1 S
312CLE I 1I 6 10 0
313 FCWINI0 C 1 $W3 I 1 6 1 0 0 0
314 HfGNIC HELPER I $8 1 0 S S
31S SURVY CREW 1 $3..5 0 0

316 OFFICE TRAILER I $150 6 S
317 100. TRAILER I $75 6 1
318 GM ITRAILER I $I1O 0 0

319 OlCONIff llRIIIN TRAILER 1 72s a 0
326 OFFICE SUPPLIES sw 0 S

321 3WY SUPPLIES 1 $54 S
322 SEIV SUPPLIES 1 $36 0 a

323 COPY ft NIE I $50 0 9
324 PHON 1 $1 O I
325 FUIL I1tTRUC1 $1 0 0
326 GRIEIE TRC I $221 1 a

327 PRESSURE WR!HER 1 0

328 SIFTY EQ'JIFNET (OVA) a $ 5

329 MISC. EQUIP 1 $75
330 a

331 UTILITY SERVICES 1 $ 0

332 POTABE WAFE I 6
333 SMTTARY FACILITIES $a I a
3 ,4 3ftL TOOLS 1 $1f* 0 O

336 XMITE MT05 1 $6 0 S

336 STORAGE TOW 1 $1115

317 1 0
33e TRAWL. EXiECUIVE 1 260 a

339 KEY OPRATOR AJUSIf[fT 1 $428 S
31KEY LAD AMTWIIIT $m a

341 *5I!fl (C Ih5111li $mo 0

342 SEOJURIT Y .52S 0
343

• -------------------- -------------------- --------------------------------- ---------------------------------------------------
vpMIFLE MI FEITI O (WENW IEKLY) 0 0 * 0 a *

VARIABLE .10 l11 Ol•RHADS (IOIAI) I IWEES 0 0 0 0 0



PROJECT': ~a~cr:SEEPAGE IOIICIGN FOR dEC ESTIMATOR:

DATE:

Wiv

06-lon-91Xe NO:8&-We26

ITEM DESCRIPTION. SSTEN OPEATION4

ES11WdIO NOTES NO ASIMTIOPI:

SHY e

I IHE.

XB OFMGIfY:

OF 94112

02:17 lFM

MlI WK

OURM114 -

DESRIPTION witqTy UNIT L R INT EXT
EQUJIP EUJIP ftl~I REPAIRS SUPPLIES MIERIA.S SUM TRAEL TOTA

UNIT
0051

CEW

SBTOTAL

'oirY
6.0 .0 0. 0.0 0.3 0.M 0." 6.0 6.0 CRE COTS

6 9 1 0 0SS 0a 0

0.N

6.NI HM1lS

MATERIALS:
- SrTEM0 OMAIOG6 294,540

I

S
S
S
S
0
S
S
S
S

TOWS 294.~S S S S 0 0 0 0 S 294.545 1.132.8



SEEME COLLECTION FaRt w EST UMTOR WJY

6-juw-91JOB Nk 8&-WS26

ITEM O(MIPT1U: PLUG WELLS

(STMAI1tR NOTES NGC AWTIG6:

sIr9 OF 90 I2

TIME: 62:17 RI

Tht9WEITY: 291 EA

OtESIPTION OINTw Y UNIT LABOR

IWVTIcH-

DRJIP E[JIP FM1 REPAIRS 9JRIES MATEPUIMS SL IAWEI. TOTAL

SMflOTAL

rATERIAIS:
- RtALJO3N gfll";

I "OMiI

2Z9 EA

.0 .0 6. 8.0 IM .0 6 ~ 6. .0 6 CI CST

a~8

GX,84 636.

o.o

1.0

TOTALS 0 S S 0 6 5 S 6~.8W S 635.845 2.1%.N
TOl•S 0 0 0 4 a 6 0 636.849 9 636.80 2.1%.49



IROJECT: SEERU OO1LEC1IG FOR L#C

8-6 626

ESTIM~ATOR: KWY

6-Jun-91

94T1is OF SHT I

lIIRE: 02:17 F

JOB O.R4ITY: 8 EAITai cWIPIGNz INSTALLATION OF WELLS

ESiIMIHAO HDTES NO ASSLM9116:

OMl~IrV LN4T LMO tT EW LINIT
EWIP avir NE REPIR 'ii 9PIES MATRIAL~S 1u TW TOTAL CS

OSCEIPTINi

.0 0.0 9. 0.N 6.16 6. - 0.. 6.N 6.3 a osy

6 1 0 6 a 0 0 1 a 6 6

6.36

6.0SIVOTA. OHMOU

MATERIALS:
- INSIALLAHON OF WELLS 8EA 64.W 64,.

6
6
6
6
6
6
6
6
S

6 0 6 1 64,W 6 64,M6 .6.



PRCO;

JBND:

SEE COLLECTION FOR INC ESTIMIHAl:

DATE,

WJY

-IAUn-9185-69-26

94111 OF S4112

JOB QUATITY; 364 WK

ESTIMATOR NOTES NO ASMII06:

DURATION - iUR

DESRIPTION amityr UNIT LAB 14[ ca
EQUI1P EQUJIP REll REPAIRS SU ES MATERIALS SIM TPM TOTAL

UNIT
COST

HOURLY
0.0 @*. 9.0 4.0 C"K 6.K 0.0 O. O.48 an COSTS

0 0 1 6 1 9 0 S 9 1

0.N

4.0SBTOTAL I OURS

MR111RlALS:

- GROUN )iTER MONITOINRG 364 W 612.612
S

612.612
S

S
S
S
0
S
0

IOTALS 0 0 9 S 0 0 0 612,612 O 612.612 1.613.0



PROECI: SEEM COLLECTION KIT I.E EST INTR~:

DATE:

WN

86-Jum-91hJOB NO:866026

ITEM CWIPTIO4: REPRRINGS

(STEPATOR NOTES NO ASSUMONS:

941 12 Of 34112

TIME; 6217 PH

fl WNIY: 7Y

OLUATIW [ . HMi

LINI
OESCIPTIW Wm4I1V utHU WO LITT EXT

MAIP EQUJIP FUEL IMRWIRS SLIPPIES MIDIM.S 9M TRWEI. TOTAL

SWTOTAL

MATEIALS:

- REKRTNGj

0.. a.* G.m 1.0 1.m 4.0 us 0.111 u.0 aim ourst

9 IT 1 0 0 0 0 0 4 a

0..

6.500 HMiR

84,M
0

S
S
S
S
S

S
S

10t•S TO0l * a 0 9 S 845.5 6 eWWI 205129.11111.0



ATTACHMENT C

FINAL RECLAMATION

CanonjeEnvironmental



WO)JFI.f: FItM[ RfMfOIAfICN FOR UIC ESTIMFOR: WJY .qff I• Of T 2

.41H Its. :

I Ifm 0(q..RIP11[ON

E6 60--/?
23-1". 91 64:31 F"

0( IAII

96IEI 1RN111Y UNI T
Lf0R INI EXt

EI3JIP EUiIP

UNIT MAIL
COSIS MIS1FEIL REPAIRS 9^PPLIES NAIE J31 IRAVEL

IOA! I IX[T cVfIfi.
M•IME -Iftf oiwflI(I6

KIIILIIATICN
QEMURl(; LVI (hthIBIN
NWRqOYO IcM FI.OM awN'l
aN, AIACL APO3 OINY

PJVXI I0 Pi I 10. 2
FVN"ITAIION IQ) fil IIIIG

'RVIHll CRAINU rf IN4F'11011 XOIRAM II iAi

I'II IHPin" IN FMIC.I

MI-":. SI I PAI• E
11,1L fl'NfR MIIIRIAN

PIAC1 RUCK NIADI
011 MR Of R(n, MAUIo

Slir IAIION1

"FOJRIIY ":IVVICf
P/tfilA•l1IIOI MNII(IRING hi O

911 6
-911 7
941 8
Sill 9

911 I1

911 13
.111 14
111 IS
.HTl 16
!411 17
91118
.Htl 19

chn 21
911 22.Sill 23
911 1

9f1 7.4
9111 25

1 LS
55 1111(5
I15

89AC
:9.3911 CY

8.500 CY
115.40 CY
49.0 CY
13.5W0 CY
HIM6 CY
83.7W0 C
4.480 CV

I LS
91,11111C

66.351 CY
44.1W CY
15.1m6 Li

I Ls
1 15565w

56WK

369.3%0
11,310

J2.786
7.158
6.777

21.611
Z7.mli
7,253

7.223
18.6)
5.162
3.698

32.332
63.472
10.036

6
5.563

6
77.064

1 0 0
8,24 53,465 7,425

* 1.193 518
* ?., 728 3,127
* 19.352 4.186
* 221,59 3.25
0 92.148 12.659
S 25,528 5.621
S 32.866 3.411

* 32,10 4.331
9 124.254 13.26
* 5.978 157
* 3.835 466
0 %.V16 13.548
1 80.453 18.138
S 38.4%6 3.721

* 6 1
9 54 414

* 0 0
6 0 8

40
4.65§

2.256
2.678
2.414

2.912
1.96o

2.633
8.254

879
383

16.317
11.o86
2.999

2466

9I

S
27.56

3.0111

I,* 8.06
* 132.16M

o 1.566
6 1,55
6 ZIA

* 256

.147,722
* 1.8275

6 1.566

6 3.6W
6 0

93,506 0

0
21.616

23.680
9
IS
6
0
6
6
0
6
0
6

0

111.396
6.m6

81,.516
6

0 G.81 0
5S,6" 9,41.016 541.978

6 39.921.111 39.921
S 45,9.5 4i0,o7

0 1.37 41.374
0 19.65 166,9%

987 1.25 143,296
O 0.9 4.3.942
* 3.34 45.159

0 4.?3 46,537

0 1.99 166,732
* 47.87 ?10.6m
I 19,257.66 19.257

0 1.68 152.773
* 16.41 1.1.628
a 1.96 47.251
0 7.36 116,3%
* 16,161.46 16,161
0 1,482.66 81.511

14.3M6 3.360.qB 164.654

'lilDlAL 612,509 8,256., 642.914 94.491 63.724 121.t 0 1 .2-.4 242.516 65.2S7 3.188,2415



I, " , + I il',;t 1119lM Allloll l111t Iit (Alt: liy !1 . 1 V 1 11 +:. Ill *II 4 1

No: It1. : :).- Ihj ;.; I I.•: 01: iti*

WI IY

W It-Arl 1M
11 f H I (I

IA.. .1 61 1 44, I M I lif Fgl,,'. -)j(.i, 0,11 IW . i-'' 541 0-111(1,1,1 j tllt 11111 M I IP', ' alII-
IAI*IP <914 & TM W" ALI. ALL J R S COW l1 9I B F, j BiV. MIAL j WItl IOIAI W f. (0(01o.

1i Il114l ll'l ll (III III ' ILtK?,. *0.1 1"I V 1ll (fn1111' P I IM AIll1! % '7ME fli. 1RACI 114II: Y I( .ILY 5 11111Y 1Vl V 111 Y 111 t I .ll V

.. .... '. ... .. . ... .. . .... I . . . .... .... .. . .I. . . . . .. . . . .. I. . . ..I . .. . I .. .

/3 1,1`1 tlil lCl

MS 1(1WA11
/S Ollt i i v.

7/ I.+.•'~ y IlllP

79 lIIllI(1114R

it;' (jw4+PtnjI fl

,l I t 'tI.! l l

I ., lllil

I.MI
I. It;

I .00 IIV
I .tII (It

l.O III

Il.S 112

I .1113 IL>

1 .011 II

S13.00
$12.,
$12.08

$p+.m$22.00'Is..l
$'.o

7.b15% $1.9 ja.w
1.55% $1.99. $1.75
7.56% $1.99 $0-.M
7.S5% $1.9 ¶8.@a

7.55% $1.99 $8.8.

IA.@@ $00 0 .00

7.bb% ia.ft V.7l1
7,% $0.08 $0.00
75% $.00 $10.8

$5% 8.00 P01.5

7.9& 1 $I.t9 ¶41.9

$Is•.U
$12.00

$1) ,xi
140 8.i

1l0.0•

ie~e

$17.41

$4.91
$16.72?

$11. 44
$8.00
i$i,.80

1,19.W.•

$18.M
$15.00
$i,A'.o

1k. iŽ99

$20.5%I $13.20

$0e.'% i 1 ./0

$11.41 $11.00

$I3l.9J. :T4.;

'10AX) 10 iiOm

$0.99 111.00$.9m 11.F0'11.00 1,0. C

$1:.IC,

$11.'IL

$I5:.'9i

I3.1(',)

$11.99

1/.1'o

k'l.s $8.03$8.00 $8.8

p..75 $81 80

1.t03 $10.00 $1.tO $13.:. 1J.l,. $10.11 I$.14

91. MII I

¶611I II()ill, 1:11

.1 IN F WI. INk01ll¶T

lIio 11101. "t 1ARYIJI.

IK:
119

it'W

1.00 '.1

1.8. SA
I .8.i IL?
1.08 1 V
1.06 ¶

1.0 S

1.9 "

1.00

$27. 7,
V1 4i(

$20.19

$V4.04

7.5F% $1.919 $6.50
7.55% $1.9 1.50
Y.55% $1.9 $.0
7.5S% $1 $6.58•
7.% $1.b 9 $6.E0

7.55% $1.99 $6.58
7.55% $1.93" $.0

7.54A $1.99 $8.0
1.9st $1.99 $6.,0

$_IT.. .f.

$V.736
$,'4.4E:

$p0. Fa
$18.77

Vf:.50i
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