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MOISTURE CONTENT — PERCENT OF DRY WEIGHT

LOCATION:  Caponie Environmental

HOLE NO.: TP-]  DEPTH: 5.6'  SAMPLE NO.: :

MOISTURE~DENSITY
RELATIONSHIPS

:0IL DESCRIPTION: Brown sand, little silt

GOODSON & ASSOC. INC.

MAX. DRY DENSITY: 105,4 PCF OPT. MOIST. CONTENT: _14 0 %

PROCEDURE: ASTM D-698 A

LIQUID LIMIT: PLASTICITY INDEX:

JOB NO.: 6583.01 FIG. NO.

GRAVEL: 2 % SAND: _gn %  SILT AND CLAY(-200): 18 %

DATE: 12-23-86
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MOISTURE CONTENT - PERCENT OF DRY WEIGHT
LOCATION: cCanonie Environmental MOISTURE-DENSITY

Z0IL DESCRIPTION:

Brown silty sand

GOODSON & ASSOC. INC.

PROCEDURE: ASTM' D-698 A

JOB NO.: 6583.01

MAX. DRY DENSITY: 17y 5 PCF OPT. MOIST. CONTENT: 15 0 %
LIQUID LIMIT: PLASTICITY INDEX:
GRAVEL: 2 %

DATE: 12-23-86

F1G. NO.

SAND: _58 % SILT AND CLAY(-200): _4n %
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MAX. DRY DENSITY:100.0 PCF OPT. MOIST. CONTENT: 20.5 % |PROCEDURE: ASTM D-698 A
LIQUID LIMIT: PLASTICITY INDEX: JOB NO.:  6583.01 FIG. NO.
GRAVEL: 0 % SAND: 15 % SILT AND CLAY(-200): 50 % [DATE: 12-23-86
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:OIL DESCRIPTION: Brown sandy silt, some clay ' GOODSON 8 ASSOC. INC.
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-J1L DESCRIPTION: Brown silty sand

GOODSON & ASSOC. INC.

| MAX. DRY DENSITY:}12.9 PCF OPT. MOIST. CONTENT: 14,6 % |PROCEDURE: ASTM D-698 A
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GRAVEL: 0% SAND: 65 % SILT AND CLAY(-200): 35 % |DATE: 12-23-86
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MOISTURE CONTENT — PERCENT OF DRY WEIGHT
LOCATION:  Canonie Environmental MOISTURE-DENSITY
HOLE NO.: TP-10 = DOEPTH: 2-3! SAMPLE NO.: RELATIONSHIPS
_[OIL DESCRIPTION: Brown silty sand, 1ittle clay GOODSON & ASSOC. INC.
MAX. DRY DENSITY:]1]3.9 PCF OPT. MOIST. CONTENT: 4 4 % |PROCEDURE:  ASTM D-698 A
LIQUID LIMIT: PLASTICITY INDEX: JOB NO.: 6583.01 FIG. NO.
GRAVEL: 3 % SAND: _ 50 % SILT AND CLAY(-200): 47 % [DATE:  12-23-86
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MOISTURE CONTENT - PERCENT OF DRY WEIGHT

LOCATION: Canonie Environmental

HOLE NO.: B4 DEPTH: §-10' SAMPLE NO.:

" MOISTURE~-DENSITY

RELATIONSHIPS

*OIL DESCRIPTION: Brown siltstone, some clay, trace sand

GOODSON & ASSOC. INC.

MAX. DRY DENSITY: g7 7 PCF OPT. MOIST. CONTENT: 9g g %|PROCEDURE:  ASTM D-698 A
LIQUID LIMIT: PLASTICITY INDEX: |voB NO.: 6583.01 FIG. NO.
GRAVEL: 0 %  SAND:_10 % SILT AND CLAY(-200): 90 % [DATE:  12-23_86
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Engr. NWE PROJECT No. 6583.01 ]ch. No. RM 86-060-01 CONSULTING ENGINEERS
Ravised: GRADATION CURVES

c7-v




U.S.STANDARD SIEVE OPENING IN INCHES

100

U.S. STANDARD SIEVE NUMBERS

HYDROMETER W

6 4 3 20V a2 2yde 4 6 .a 10 1416 20 30 40 SO 70 100 140 200 o
R LI T T | LI | ¥
=
I
N
80 > 0
Y
80 W 20 'J;
+ ©
x w
© 70 \ 30 ¥
(V]
> %
= 60 0 «
' n
ax o
g S : 50 8
Iy N : O
5 '\ i
40 N 60 4
g N g
a3 \~\ 0 o
'\.- )
NM\
20 s S T
10 90
0 . ' T} idal vy gy lh 1 1 1 100
500 100 50 10 05 0.l 0.05 0.01 0.005 ‘ 0.001
GRAIN SIZE MILLIMETERS
- GRAVEL SAND
COBBLES COARSE | FINE coaRSE | weoium [ FINE SILT OR CLAY
BORING NO.| LEGEND |EL.orDEPTH CLASSIFICATION “n YL Yo Pl
TP-10 2-3'  |Brown silty sand, 7.2% Canonie Environmental
Tittle clay
Orown by: | DAC GOODSON & ASSOCIATES, INC.
Engr. DHE PROJECT N0 6583.01 |ows. o, Rm 86-060-01 CONSULTING ENGINEERS
Revised: GRADATION CURVES '
<

he-v




33,

U.S. STANDARD SIEVE OPENING IN INCHES

U.S. STANDARD SIEVE NUMBERS

HYOROMETER
100 [ 4 ) 2 1-1/2 | e /2 2/3¥8 4 & 8I0 (416 20 30 40 30 1?0 100 (40 200 o
T T ] TT T 77 T
90 Ine= . 10
AN i
80 P— 20 &
\ ©
[ —
x \ w
© 70 ' 30 F
w \ >
z \ @©
® 60 — a0 «
(%]
o [ 4
w po |
z 3 50 O
w (8]
- -
Z 40 € I
(8] (@)
[+ 4 ac
w w
a 3 70 o
20 80
10 30
0 s I [ 1 odad ey Salh L 1 100
500 100 50 10 0.5 0.05 001 0.005 0.00!
GRAIN SIZE MILLIMETERS
GRAVEL ~ SAND
COBBLES COARSE | FINE COARSE |  MEDIUM T FINE SILY OR CLAY
BORING NO.| LEGEND |EL.orDEPTH CLASSIFICATION *a i Y PI : .
" ie Envi mental
TP-15 6" Brown silty sand, trace | 5.6% Canonie Environmenta
gravel
Drown by: | DAC . GOODSON 8 ASSOCIATES,INC.
Engr. DWE PROJECT NO. £583.01 ]owc. NO. RM 86-060-01 CONSULTING ENGINEERS
Revised: GRADATION CURVES

3C-V




3ynstd

U.S.STANDARD SIEVE OPENING IN INCHE S

U.S. STANDARD SIEVE NUMBERS

HYOROMETER
100 6 4 3y 20-1/2 1 34 /22338 4. 6 810 1416 20 30 40 50 70 100 140 200 0
T T LI L T T ——J] T
b
80 i et S 10
80 20 ;
(L]
'_ —
x w
© 70 30 *
w h >
x [}
N
; &0 P] 40 E'
« ™~ a
@ < ‘;
z 5 50 9
w \\\
- -
3 10 S © 3
(S [8)
© N @
a3 \\ 70 o
20 80
10/ 90
0 2 I § S Tl 55 U 2 N B B ) t 1 100
500 100 50 10 0.5 0.l 0.05 0.0l 0.005 0.001
GRAIN SIZE MILLIMETERS
GRAVEL SAND :
COBBLES COARSE | rfae COARSE |  MEDIUM [ FINE SILT OR CLAY
BORING NO.|] LEGEND |EL.orDEPTH CLASSIFICATION wn wL ' wp ] ‘
B-4 10" Brown siltstone, some 22.9|% Canonie Environmental
clay, trace sand ]
!
4
Drawn by: vDAC . GOODSON 8( ASSOCIATES, INC
Engr. DWE prosecT No. 0583.01  fows. no.RM 86-060-01 CONSULTING "ENGINEERS
Revised: GRADATION CURVES . ' :
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Canonie Rock Core
Log

PROJECT No. RM_86-060-01

BORING No. 86-RP-RR-1
" PAGE _Ll_ OF 1

PROJECT NAME UNC

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

DRILLER HEBER MINING & EXPLORATION DATE: START_1]1/20/86  FINISH 11720/86

CORE CORE DATA [ DiSCONTINUITIES

k)
SIZE|{PS1| FPM | C.R.

STRENGTH
TESTS
DESCRIPTION R
AND  REMARKS TSF | PsI

DEPTH
HARDNESS

BOX NO.
BEDDING

LOSS

NO./LEN. RQD|FPF | JOINT

TAN WEATHERED FINE SANDSTONE

3.3

1] S i JINX 1 198 8412 [H.c |IN MH [MoDERATELY HARD, TAN= \

5 LIGHT GRAY, FINE SANDSTONE,

0ccASIONAL ORANGE LENSE,

SoME DarRK BROWN, BLACK SAND-]

STONE INTERNAL AT 8 FEeT - 9

21 5 [0 |INX 1 |94 B8 |l.6 Hcer TN MH HFEET AND AGAIN AT 12 Feer,

ki )

10 GRAY CLAY IN FRACTURE AT 13

FEET. RETURN WATER.TAN,

31 5 [P JINX 1 |84 401 3 H,c  |[IT MH JALTERNATING ORANGE AND LIGHT

15 GRAY LENSES AT 1/8-INCH

CENTERS, OccasToMAL THICKER

BED. RETURN WATER

ORANGE/TAN 15 FEET 1O 18

il 5 b |NX 7 |46 8] 4 Fwve |TT PR ||Feer.

20 HEAvILY FRACTURED 21 1o 21.5

Feer. :

DARK GRAY 1/8-INCH LeENSE AT

22 FeeT.

25

30

NOTES:

e

1) ToraL Derrtn 23,3 FeeT.

?7) DRILL RETURN WATER

CONSTSTENT THROUGHGOUT,

3) CME 55 DRrILL RiG.

4) lomnt 1 oF UPPER GALLUP

FORMATINN,

Rev. 7-83
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Canonie "~ Rock Core
Log

PROJECT No. RM_86-060-0]
BORING No. 86-RP-RR-2
PAGE __L_OF __1

PROJECT Name N
BORING LOCATION N 77181.3 E 59170.4 ) SURFACE ELEV. 7966 .7
DRILLER HEBER MINING & EXPLORATION DATE: START_11/20/8¢ FINISH_ 11/20/86
o | CORE flg|| CORE DATA JoISCONTINUITIES| o | &2 , STRENGTH
- z z|Y¥ TESTS
] »® % |a ala DESCRIPTION Qs | ts
& 1 no.JLen. [| 8 [size|psi) FPm | c.R. GJIRQD| FPF| JOINT g S AND REMARKS TSF | PSI
5
6.0
L 5 Jf1]NX 2 |100 94(1.6[H,c MH ||MODERATELY HARD, TaN, FINE

SANDSTDNE, SOME RanDoM BLACH
SAND AT § FEer 1o Il FeerT.
10 LENSE OF L0OOSE SAND AT 9.5
FEET. RETURN WATER TaN.

20 5 ff L INX 292 1815.4 {1.vC MH
15 ReTurn WATER LOST at 15
FEET.
31 4 2 {[NX 2 100 0} 9 fHyve MH
20 T BEGINNING AT 19 FEET,

ALTERNATING 1/B-INCH LENSES

F TaN, ORANGE, AND DARK

ROWN SANDSTONE, CLAY CoOAT

ING IN FRACTURES.

25

NOTES:

1) TotaL DepTH 20 FEeT.

2) DRILL RETURN WATER

CONSISTENT THROUGHOUT.

3) CME 55 DRriLL Rig.

4) Lower DALTON FORMATION.

Rev, 7-83
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Canonie ~ Boring
Log
PROJECT No.__RM 86-060-01
BORING No. 86-RP-P-1

LOGGED BY Davip Kurz
' PAGE _l OF __2

PROJECT NAME UNC
BORING LOCATION N 73692.9 E 57568.5 SURFACE ELEV.___6947.7
DRILLER HEBER MINING & EXPLORATION START 11-8-86  FINISH 11-R-86

BLOW

COUNT
INTERVAL | 0] 6 |12

FROM| TO [ 6 112 |18

o
>
-
m

T

ﬂu.sc.s. P

SOIL
TYPE

SAMPLE RT

TSF

SOIL DESCRIPTION
AND REMARKS

DEPTH
RECOVERY]|
IN INCHES
PERCENT
MOISTURE
CONTA
DEPT

No. [TYPH

HARD LENSE AT 1.5 aND 2.5 FEgT.

T TTT1] eezo

1SS 3 4.5 5| 8] 8| 18] SP Meorum Dense, DARK GRAY FINE
5 5 SaND, DRY, TRACE CoAL, TRACE

_ YELLOW AND WHITE FINE SaND.
2{SS| 6 1.5 21 24 5] 18} cL GRAY CUTTINGS AT 5 FEET.

: MeEDIUM STIFF, GRAY-BRowN CLAY,
DaMP, TRACE SILT (ALLUVIUM).

10 ‘ 10
3155119 10.2 |9 0 _ MODERATELY HARD, LIGHT GRAY -

~ I WHITE FINE SANDSTONE (ZONE 3,
GALLUP SANDSTONE).

15

47S85]15 16.5 6] 8| 8 18 SaME. SOME ORANGE (RUSTY)

STAINED ZONES. MOIST GRAVEL-
SIZE WHITE RoCK IN CUTTINGS AT
17 Feers CuTTINGS FINE SAND AT

20 18 Feer.
5155120 20.2 {S0p 2
- ’ 22 | MoDERATELY HARD, LIGHT GRAY

23 \;ILTSTONE. Morst, UNTIL APPRoxt—/
ATELY 22 FEET.

25 S5 124 75 SO &2 -1 12 0AL IN CUTTINGS - F
HARD. LIGHT GRAY SILTSTONE,

MoisT,

HENEEENEEEEERERERNEREE

30 BEGIN CORING AT 29 FEET.

NoTES:

1) ToraL DeptH 34 FeeT.

35 2) GROUND WATER AT -13 Feev ON
1179/86.

3) CME 55 DriLt Rre.

HERERNEEERN

Rev. 2-436



A-32

Canonie Rock Core
| Log

BORING No. 86-RP-P-1
PAGE __2_ OF 2

PROJECT NAME _UNC

BORING LOCATION N 73692.9 E 57568.5 SURFACE ELEV. 6947 .7
DRILLER HERER Mmmn__&_ﬁxm_ngmuL_DATE START__ {1 /R/8% FINISH 11/8/8¢
z | CORE (g CORE ‘DATA [0I1SCONTINVITIES| o, | STRENGTH
F z z|yY . TESTS
a8 x % |g gla DESCRIPTION Qu | Is
& | No.JLEN. {| 8 ||sizelrsi|Fem | c.R. G{RQD| FPF| JOINT wid AND REMARKS TSF | PSI
BectN CORING AT 29 FEET.
3048115 L || NX 1] 82 25/4 |H,c | TT|MH || MoDERATELY HARD, GRAY,
MepiuM To° COARSE SANDSTONE,
ORANGE AND BROWN LENSES,
ANGULAR GRAINS.
35

NoTES:

1) ToraL DepTH 34 FeEeT.
?) GROUND WATER -13 FEET
OoN 11/9/86.

3) CME 55 DritL Ric.

Rev 7-853



Canonie Boring e
Log

PROJECT No.__ "M 86-060-01

BORING No. 86-RP-P-2

LOGGED BY Davip Kurz

PaAGe L ofF 2

PROJECT NAME UNC
BORING LOCATION__ N 73393.2 E 57548.5 SURFACE ELEV.__ 6941.3
DRILLER HEBER MINING & EXPLORATION DATE: START__l1-8-86 FINISH___ 11-12-8¢6
BLOW |z ¥ Ew - , ]
T SAMPLE COUNT gggté%&s-ég w | 2E SOIL DESCRIPTION S
vl I INTERVAL | 0 [ 6 12 |SZ|rypg | 2|TSF| Zw AND REMARKS u
o | FROM| T0 | 6 |12 | 18 |B2Z as o°
MeptuM DeNsE, DaRK GRAY/BROWN _:
CLavey FINE. To Mepium Sanp, DRy, |
5 5.5 | TRACE ORGANICS (ALLUVIUM).
1] 55f 5 6.5 | 14 9| la] 18] SC-SP ’ MepruM Dense, LIGHT GRAY FINE TO ]
MeDIUM SAND BEGINNING AT 5.5 |
FEET. TRACE WEATHERED SANDsmNE._
ROUNDED WITH ORANGE STAINING. ||
10
7SS 10 TS I 5[ IT 184 CL 10.3 =
) BEGINNING AT 10.3 FeeT, VERY 1
STIFF, DARK GRAY-BrawN CLay, LT
DaMp, TRACE CoaL, NRGANIC, SILT, [
15 AND WEATHERED SANDSTONE. ]
3] 99| 19 18,5 [ I1&[ [1] 18] CL SAME . -
—
20 |
3] 93] 20 1.5 5 5[ 9| 18] CL SAaMg, Morst, Some SILT. Be- ]
COMING CLAYEY StLT, TRACE VERY [ |
FINE SAND AT 21 FEET. ]
-
25 ]
NQTES: ]
1) ToraL DepTH 30 FeeT oON ]
30 11/8/86. ExTenpeD To 80 FEer ON [ |
11/12/86. ]
2) GROUND WATER AT 26 FEET ON ]
11/9/86. |
35 ]
40 I |
5155/ 40 41.5 31 5] 5| 18§ M. SaMg, STIFF, BrowN CLAYEY SILT,
MgIst, TRACE FINE SAND,
Rev. 2-86
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canOnle Boring
Log
PROJECT No. _RM 86-060-01
BORING No. 86-RP-P-2

LOGGED BY DavID KURZ
PAGE _2 _ ©OF 2

PROJECT NAME UNC
BORING LOCATION _ N 73393.2 E 57548.5 v SURFACE ELEV.__ 6941.3
DRILLER HEBER MINING & EXPLORATION DATE:+ START__l]-8-86 FINISH 1}-12-86
BLOW (2@ B W = )
z SAMPLE COUNT ggﬁtg%?'-_s-éa w | GF SOIL DESCRIPTION g
& | no. rvedINTERVAL [0 [ 6 [12 | 3= [rype |ELRITSF| Zu AND REMARKS ¥
S """ {rrom] 10 |6 |12 |18 |2 as o
51 SS] 40 41,5 3] S| 51 18] ML
e
45 45 ]
]
—
50 _ ]
S5 %0 515 4l 41 4 14 SM Loose, LIGHT BRowN/TaN, FINE TO | |
MEDIUM SAND, SOME SILT AND CLAY ||
(CONTACT APPROXIMATE). ||
55 |
60 - B
11SS| 60 61.5 | 11} 22| & 18 SM SaMe, TRAcE Crav. :
—
65 ]
70 ]
8]SS| 70 |70.2 |04 2| M SaME, VERY DENSE. ]
75 ]
.—+
NOTES: :
.80 3) ToraL DepTH B0 FeET. |
9] ss] 80 - 9% 0 4) CME 55 DRILL RIs. ]
Rev. 2-86 .




Canonie

Boring
Log

PROJECT No.__RM 86-060-01

BORING No. B6-RP-P-3

LOGGED BY DaviD Kurz

PAGE __L__ OF 1

PROJECT NAME UNC
BORING LOCATION___ N 73557.5 E 57738.1 SURFACE ELEV.__6344.8
DRILLER HEBER MINING & EXPLORATION DATE: START 11-8-86 FINISH l11-8-86
ow (2 Eu -
z SAMPLE COUNT f Us%fsgé w | gE SOIL DESCRIPTION S
il I veel _INTERVAL [0 T 6 T2 o= Typ‘g E2|TSF| ZW AND REMARKS o
o | " rroM] To |6 |12 |18 (B2 Qs o°
5 L]
1{SS} 5 6.5 5| 5] 10f 18y SC MeEDTUM DENSE. DARK GRAY-BROWN, L]
FINE TO MEDIUM SAND, Damp, SoME | |
Cuay aND SILT, Trace Coar, OR- -
GANICS, ROOTS, AND WEATHERED L]
10 ORANGE STAINED SANDSTONE (ALLU- | |
21sst1o |il.5 1 5| 7{ 7} 18f sc-ct 11 § vIUM); GRAY Morst CLay Laver [ |
5.9 10 6.4 FEET. MEDIUM DENSE., || |
GREENISH GRAY-BROWN FINE SaNO., ]
14 Mo1sT, TRACE CoAL, ORGANICS, AND[l._
15 : LAY, -
3155115 6.5 31 2§ 2| 18§ sC BEGINNING AT 1l Feer, Dark GRAY []
CLay, Morst, Some SILT, TRACE -
00TS, ORGANICS, ||
LoOSE, GREENISH-GRAY BROWN FINE ||
20 Sanp, TRACE CLAY, CoAL. L]
4155129 24,5 331 S 183 SC ORGANICS (CONTACT APPROXIMATE) . |
STIFF, CLUMPY CUTTINGS AT 17 FEET| |
SAMe, INCREASING CLAY AND SILT. ]
2 -
30 -
35
NOTES: -
1) ToraL DepvH 35 Feer. ]
2) GROUND WATER AT -26.1 FEET ON | |
11/9/86. -
40 3) CME 55 DRriLL RIG. —
Rev. 2-686




Canonie

A-36

Boring
Log

PROJECT No.__RM _86-060-01

BORING No. 86-RP-P-4

LOGGED BY DAVID Kurz

PAGE __Ll _oF 1

PROJECT NAME
BORING LOCATION

DRILLER

UNC

N 73728.5 E 57891.4

SURFACE ELEV. 6945.8

HEBER MINING & EXPLORATION

DATE:

START__ 11-9-86 _FINISH 11-9-86

SAMPLE

COUNT

INTERVAL

[*]

No. [TYP

DEPTH

FROM

TO

6

RECOVERY

IN INCHES

mLSCS.

SOIL

TYPE

PERCENT
MOISTURE

qu

TSF

2
-
Z
Q
O

DEPTH

SOIL DESCRIPTION
AND REMARKS

6.5

21

10

35

il.>

15

15

16.5

20

20

25

30

30

31.5

35

40

18

18

18

18

18

SM-MU|

ML

SC

SC

CL

5.7

1

-\MOISt. TRACE COAL AND WEATHERED

CutTINGS, DARK BROWN, MEDIUM
SAND, SOME SILT, TRACE COARSE
SAND YO 4.5 FEet. CuTTINGS
LIGHT GRAY AFTER 4.5 FeET,

DENSE. LIGHT GRAY, MEDIUM SAND,

—

[TTTTT T Td]

SANDSTONE (ALLUVIUM).
AT 5.7 FEET BECOMING GRAY-BROWN,

CLaYey SILT, TRace CoaL, ORGAN-
1cs, RooTs. .

29

SAME, BECOMING CLAYEY SAND AT
BotraMm.

LooSE, GREENISH GRAY-BROWN FINE
SAND, Mo1sT, TRAce CLAy, SoMe
CoAL POwWDER.

Wev CLumpy CUTTINGS AT 18 FEET.

LogSE. GRAY-BROWN FINE SAND,
Mo1sT, SoME CLAY, TRACE ORGANICS.

CUTTINGS, LIGHTER TaN Sanp

FroM 28 to 30 Feer.

VERY STIFF, DARK BROWN-GRAY,
SILTY CLay, Morst, Trace Coar,
ORGANICS, ROOTS (CONTACT APPROX -~
MATE) .

NoTES:
1) ToraL DepTH 40 FeET.
* 2) GROUND WATER DATA UNAVAILABIE
Due ta CaviIng.
3) CME 55 DriInL R1G.

Rev. 2-86
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canonie Borin g A37
Log

PROJECT No._RM 86-060-01

BORING No. __ B6-RP-P-5

LOGGED BY DaviD Kurz

PAGE _L _ofF _1

PROJECT NAME UNC

BORING LOCATION N 73184.7 E 57038.7 SURFACE ELEV. £937.4
DRILLER HEBER MINING & EXPLORATION DATE: START__11-9-86 FINISH 11-9-86
BLOW [Z @ cu - i
z SAMPLE COUNT g?,ﬂus%&s.ég w | 9F SOIL DESCRIPTION S
@ o e NTERVAL | 0T 6 T12 13 = rype S Q|TSF| Z u AND REMARKS u
o FROM| TO | 6 |12 |18 |2 as o°
-
-
5 -
1{SS| § 6.5 | 1L 15717 ] 18| ML Dense, DARK GRAY, SaMDy SILT, |
Damp, Trace CLAaY, CoAL. ORGANICS
(ALLUVIUM).
10 ]
7 [SS[10 J1I.5 | &] 7] 9| 18] ML SaMe, DRY, TRACE SAND. ]
-
15 B
3 1SS {15 16 28] 30| -] 12§ ML SAME, GREENISH GRAY-BROWN, SOME | |
CLAY, TRACE WHITE SLIVERS, AND
ORGANICS. ]
20 |
4 1S5S {20 21.5 70110112 18§ M. SAME. |
25 CLumey CUTTINGS AT 26 FEET. ]
27 |
0 -
5SS |30 31.5 6| 6! 5] 183§ CL Darx BroOWNISH-GRAY SILTY CLAY, -
. DamP, TRACE FINE SAND AND ||
ORGANICS (CONTACT APPROXIMATED), .
35 ]
-
NQTES: :
1) YovaL DepTH 40 FeeT. ]
7) GROUND WATER DATA UNAVAILABLE |
40 Due to Caving., . L
3) CME 55 DrItt RI1e. ]
Rev. 2-86




canonie | Boring
Log

PROJECT No._RM 86-060-01

BORING No. _ 86-RP-P-6

LOGGED BY Davio Kurz

PAGE _I ofF _1

PROJECT NAME. UNC

BORING LOCATION __N 72289.3 E 56311.5 SURFACE ELEV._ 6921.7
DRILLER HEBER MINING & EXPLORATION DATE+ START__l1-3-86 FINISH 11-9-86
BLOW (X @ = - ]
z SAMPLE coUNT |WHuscsi 5| au | 2 SOIL DESCRIPTION S
8 [N FvpINTERVAL |0 [ 6 [ 12 S=lrvee ELITSF| 2w AND REMARKS &
a " rrom] To {6 12|18 |BZ aE 3°
CuTTINGS, DARK BROWN SILTY CLAY |
10 3 FEET. ]
3
5 ]
1S5 |5 6.5 711111} 18 | SM MEDIUM DENSE, TAN, SILTY FINE ]
SanD. ORY, TRACE CLAY. ORGANICS, | |
AND CoAL (ALLUVIUM), -
10 :
2 |SS 110 11.5 6] 4] 4| 18] SM SaMe, No CLAY, TRACE.WEATHERED ]
Rock AN CoaL CHIPS, -
15 ]
3 |8S |15 16.5 61 8] 918} SM SaMe, TRACE CLAY. -
20 - ]
4 1SS 120 21,5 1191 .91 18| SM SAME . ||
WEATHERED SANDSTONE LENSES NoTeD | |
AT 20 AND 25 FEET BY BRIEF HARD | |
DRILLING. ]
25 -
0 | i
5§55 130 3.5 11 .71 91 18§ SM SAME , |
—
35
NoTEs: ]
1) ToraL DeprtH 35 FreT, |
2) GROUND WATER DAaTA UNavaILABLE | |
: Due To CaviIng. ]
40 . 3) CME 55 DRILLING, -
Rev. 2-86




Canonie Boring "
Log

PROJECT No._RM 86-060-01

BORING No.__86-RP-P-7

LOGGED BY___Davip Kurz
PAGE _! oF _2

PROJECT NAME UNC

BORING LOCATION __N 73635.5 E 57517.2 SURFACE ELEV.__6342.7
DRILLER HEBER MINING & EXPLORATION DATE: START_ 11-3-86 FINISH 11-9-86
BLOW (X2 By = ]
= SAMPLE COUNT |G EluSCSIE5) au | 9 F SOIL DESCRIPTION g
@ (o rveg—NTERVAL [ 0T 6 T12 | E|Type |E2|TSF| Zw AND REMARKS w
O ™| ™Yrrom[ 10 |6 |12 |18 |#Z as 3° _
BROWN, SILTY Sanp CUTTINGS, DRY, | |
T0 4 FEET, ]
4
5 LIGHT GRAY WEATHERED SANDSTONE. | |
0 TRICONE RoTARY WATER DRILLING :
8 1o 12 Feer, -
10 |
0 BeGIN CORING AT 12 FeeT. -
15
NoTES:
20 1} ToraL DeptH 22 FEET.

2) GROUND WATER DATA UNVAILABLE
Due To CAvING.
3) CME 55 ORILL RIG.

HEEEEREENENEEEEEREEEEEREENEN

Rev. 2-86



Canonie Rock Core
Log

PROJECT No. RM_86-068-01

BORING No. Ag-RP-P-7

" PAGE __2_ OF

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 |lg )| CORE DATA | OISCONTINUITIES| ﬁ STRENGTH
T 2 z|W TESTS
& x % |4 3|3 -DESCRIPTION Qu | 1e
8 [ no.|Len. | @ lIsizelpsiFrM|c.R. gf|rao|FeF| ot | @ | g AND REMARKS TSF | PSI

BéGIN CORING AT 12 FEET,
1 13 NX I |97 5315 |H.C |TT IMH IMODERATELY HARD, LIGHT GRAY
SILTSTONE INTERSBEDDED WITH
15 DARK GRAY AND OCCASIONAL
2 J1.5 fi- JINX ] n 0l OranGe Lenses. CORE
BLockiINg 15 FeeT 10 16.5
Feer, CoaL Bep.
20
TRICONE ROTARY WATER
DRILLING 16.5 FEeT To 22
Feer. -
25

SANDSTONE NOT COMPETENT

EnoucH To CoORE.

Nortes:

1) TotaL DeptH 22 FEET.

2) GRounD WATER DATA

UnavatLasLe DUE 1o CaviINnG

ABOvE BENTONITE PLUuG.

3) CME 55 DRILL RIG.

Rev. 7-85
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Canonie Boring
Log

PROJECT No._RM 86-060-0i

BORING No. __B86-RP-P-8

LOGGED BY__DavID KUrz

PAGE _l OF _2

PROJECT NAME UNC

BORING LOCATION N 73475.2 E 57467.5 SURFACE ELEV.__6%38.1
DRILLER HEBER MINING & EXPLORATION DATE: START__11-12-8¢ FINISH 11-12-8¢4
BLOW [Z© = = ]
z SAMPLE COUNT gg"%%ff- G5 o |2 SOIL DESCRIPTION S
@ | o rype—NTERVAL | 0T 6 [12 |3 EtypE T DITSF| Zw AND REMARKS @
o I " rroM| T0 [6 |12 [18 | 2. a3 o2
' 1.5 [[FrLe.
5. Pr—
1{SS | 5 6.5 51 51 7118 ¢ M ' Meo1um DENSE, BRowN SILT, ORy, -
TRace FINE SaND, RooTs -
(ALLUVIUM),
10 1
Z |95 |10 IT.5 51 9] o | 18 |ML-CL In.8 ]
STIFF, BROWN CLAYEY SiLT, DRY, |
TRACE ‘FINE SAND, ORANGE STAIN- |
ING. BecomIng MoIST BrownN Ciay. ||
15 TRACE SILT AT 10.8 FEET. ]
3155 | 1.5 |18.5 STI0 |14 | 18 | CL SaME, TRACE WHITE SILT POCKETS. :
20 . ]
5SS (20 12T.5 TIOTIZTIE | 18 | cL SAME, TRACE GRAY CLAY AND TRACE [ |
ORANGE POCKETS. ]
25 ]
 a—
30 ™
SIS 0 1315 | I 1| 1] 6 (cL-sM 3.3 §SnmME, WET. :
SECOMING VERY LOOSE, BROwN
FINE SAND AND SILT, WET, . :
i Trace CLAY, AT 31.3 Feer, |
35 CutTIngs WET AT 31 FEET. L
40 an.s |
5155 |40 a1 501 -] - | 12 H
Rev. 2-86




A-42

Canonie Boring
‘ | Log

PROJECT No._RM 86-060-01

BORING No. __ 86-RP-P-8

LOGGED BY __ Davio 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__1l-12-86 FINISH 11-12-86
BLOW (@ Ew = ]
z SAMPLE COUNT gg%%&s-ég w | GF SOIL DESCRIPTION S
o =z %] AND REMARKS W
W No. frypelINTERVAL | 0| 6 [ 12 |oE|Type {T2|TSF| 2w W
a |7 FROM| T0 |6 |12 |8 |2 &s 8° N
6 |SS 140 41 o -1 -J12p SaME. BecoMING GRAY-BROWN CLAY,

MoIsT, AT 40 FEeT.

BECOMING DARK BROWN-BLACK WEA~
THERED SHALE WITH ORANGE STAIN-
45 ING AT 40.5 Feet (ZoNe 2, GaLLuP
SANDSTONE) .

1

]

50 . N
7_15S |50 50.3 4 4 HARD, BROWN aND BLAck CLaY, Some | |
ORGANICS. BECOMING ORANGE AND -

LIGHT GRAY TO WHITE FINE SAND- L]

STONE. |

55 -
]

60 ]
sS |éo  len,5 |50 |90 6 HarD. BROWN aND BLACK CLAY, L

DaMP, AND WEATHERED SuaLE. Be— | |

COMING ORANGE, YELLOW, AND WHITE | |

FINE SANDSTONE. ]

65 -
70 N

NQTES:
1) ToraL Depvw 70 FeeT.
2) GROUND WATER AT -25.5 FEET ON

11/712/86.
3) CME 55 DrILL RIG:

HEREREENNE!

Rev 2:86



A-43

c&nOnle Boring |
Log
PROJECT No._RM 86-060-0!
BORING No. __86-RP-M-1

LOGGED BY__ Davio Kurz
PAGE _1 OF 1

PROJECT NAME UNC -
BORING LOCATION __N 75189.1 E 56935.9 ' SURFACE ELEV. 6999.2

DRILLER HEBER MINING & EXPIORATION DATE: START__11-6-86 FINISH 11-6-88
‘ BLOW X @ = - }
z SAMPLE COUNT ggﬂ%%%_&éa w | QF SOIL DESCRIPTION S
G | no. rvedNTERVAL | 0T 6 [12 |3 rypg [EQ(TSF| 2 u AND REMARKS &
Q | " Jrrom] 10 [6 ]2 ] 18 |#Z as o°
4 INCHES ASPHALT, ]
1]8S 11 2.5 S 91 91 18] SM VERY LooSE To Meptum DENSE, -
BrowN, DRY, FINE SAND, SoME SILT, | |
25513 4,5 21 .21 21 18| M TRACE BLACK, RUST, AND WHITE ]
5 . STAINING. ]
30ssle 7.5 2] 1] 2] 18] sH ]
10 4 1SS 1 9 10,5 112621 -1 12 SM .|| SaME. BeECOMING VERY DENSE, :
LIGHT BROWN/TAN FINE SAND. ]
CuTTINGS, DARK GRAY/BLACK WITH -
13 [ KERDSENE OpoR 11 710 12.5 FEET,
15 5. 1SS 114 14,3 %% 3 SoFT To MODERATELY HARD, TaN, :
FINE SANDSTONE, UNDERLYING DARK | |
Grav, Oporous FINE Sanp (ConsI- | |
DERED SLougH) (CONTACT APPROXI- | |
MATE). -
20 _sdssile 19,2 % 2 SAME.
r—i
—1
25 || 7SS |24 - 5% 0 | |
-
—
30 . NOTES: :
1) TotaL DepTH 24 FeeT. |
2) No GROUND WATER ENCOUNTERED. | |
3) CME 55 DRILL RIG. L
Rev. 2-66




Canonie | Boring
Log

PROJECT No. _RM 86-060-01

BORING No. 86-RP-M-2

LOGGED BY Davio Kurz

PAGE _l oF _1

PROJECT NAME UNC :
BORING LOCATION ___N 75085.8 E 56550.7 SURFACE ELEV.__6999.0
DRILLER HEBER MINING & EXPLORATION DATE: START___11-6-86 FINISH 11-6-86
sLow X @ W - ]
z SAMPLE COUNT ggnus%&ség w | GF SOIL DESCRIPTION S
G [no e —NTERVAL | 0 T'6 Tiz |G rype [E2|TSF| Z ui AND REMARKS W
a ™ FROM| T0 |6 |12 |18 |[BZ as| o}
N4 INCHES ASPHALT, A
118S! 1 2.5 9] 9] 12}18 SP MepruMm DENSE BROWN AnD CGRAY FINe | |
SaND, DRY, TRACE RusT, ORANGE AND| _|
2|55) 3 4.5 | 10| 13} 1018 § SP WHITE STAINING, ORGANICS, RooTs. | |
5
3/55] 6 | 71.5] 2] 1] 2|18 | sM Loose, BRoWN, FINE SAND, DRY, | |
SOME SILT. ||
10 &lss| 5 [10.5] 2] 2] 3|18 | sM SAME . N
15 H
585115 16.5 2] 4] 4118 SC _ I Same, SoMe Ciav. L
20 | | u
6155120 21.5 6! 51 32118 sP AT 20.2 FeeT, Dense, Tan/LigHr ||
GraY, FINE SAND, DRY, SLIGHTLY
I
Oporous (KEROSENE). -
25 N
71S5}25 26.5 | 21) 411594) 14 SP DENSE, BRown, FINE Sanp, ODRY, -
(Oporous), BLACK AND RUST LENSES.| |
30 | 30
81551130 30,4 895 5 Very Dense, BLack, Low GRADE CoAL} |
32
91551733 33.3 [0Q, ‘ 3 SoFT To MODERATELY HaRrD, TAN, ]
35 FINE SANDSTOME (CoNTACT APPROXI—{_
MATE),
Notes: :
1) Aucer ReFusaL ano TovaL DEPTH
33.3 Feerv. ]
40 2) No GROUND WATER ENCOUNTERED. [ |
3) CME S5 ORILL Ric. L]
Rev. 2-86




Canonie ~ Boring
Log

/ PROJECT No.__RM 86-060-01
‘ BORING No. ___ B6-RP-M-i

LOGGED BY DAavID Kurz

PAGE _1 O©OF 2

PROJECT NAME UNC
BORING LOCATION N 74936.9 E 57155.5 SURFACE ELEV. 6996.0
DRILLER HEBER MINING & EXPLORATION DATE: START__11-6-86 _ FINISH 11-£-84
BLOW [ = = _
z SAMPLE COUNT ggﬂus%?l_séfz_: w | gF SOIL DESCRIPTION )
& INTERVAL | 0] 6 112 |O% TR|TSF| 2w AND REMARKS w
W il No. [TYPE Q_ITYPE|LS Sa a
o FrRoM| 1O |6 |12 |18 |BZ a3 o
1]155] 0.5 2.0 4 91 9| 18] SM N4 _INCHES ASPHALT, /]
MEDTUM DENSE, BROWN FINE SAND -
: AND SILY, DRY, TRACE GRAVEL, L1
21585] 3 4,5 4 4] 71 184 SM TRACE DarKk BROWN, ORANGE, WHITE, -
5 ' ’ AND YELLOW STAINING. ]
31ss| & | 7.5 2| & 4] 18§ sc 7.5 ]
~MEDIUM DENSE, DARK GRAY, FINE |
SAND, SOME SILT AND CLay, TRACE | _|
10 4155t 9 10.5 71 131 9| 18| sC OrganICS, RooTs. L
—1
|
.—_1
: 14 :
15 51551 14 15.% ol 41 S| 18 SP Loose, LIGHT BrRowN, FINE SAND. -
Dry. L
-
20 6155119 2@-5 4 4 £ 184 - SP SAME . e
25 L
CuTtTINGS, DARK BROWN CLUMPY AT 28:
30 11SS129 30,95 6 61 71 181 SP Feer. -
MepIuM DENSE, DARK GRAY FINE SAND) |
MorsT, VERY Oporous (KEROSENE). | |
8 BR]| 32 33 -1 11 12| sSP SAME . ]
3 ]
0 [ 9BR| 39 _[40 71 0 sp ESTIMATED SAME, WET. ]
-




Canonie

Boring
Log

PROJECT No.__RM 84-060-01
BORING No. 86-RP-M-4
LOGGED BY DAVID Kurz
PAGE _2 OF 2
PROJECT NAME UNC
BORING LOCATION N 74936.9 E 57155.5 SURFACE ELEV. £996.0
DRILLER HEBER MINING % ExPtORATION DATE+' START 11-£-8&  FINISH J11-4-84
: BLOW |z @ E W - .
z SAMPLE COUNT gg%%f‘-_s-ég w | GF SOIL DESCRIPTION S
G | o el NTERVAL | 0T 6 12 |G = rypg (E2|TSF| 2w AND REMARKS u
= | "{rrom| 10 |6 |12 ]18 |EZ Qs o°
41 | HARDER DRILLING 41 7o 42 Feer. | |
45 L
101sstas  las,3 [O9 3 MoDERATELY HARD, TaN FINE Sanp- |
: : STONE, /___
-
NOTES: -
1) TotaL DEPTH 45.3 Feer. ]
2) No GROUND WATER ENCOUNTERED. ||
3) CME 55 DRILL RiG. -
-
-
-
q
-
Rev. 2-86




Canonie

Boring
Log.

PROJECT No.__RM 86-060-01

BORING No.__86-RP-M-5

LOGGED BY DaviD Kurz
PAGE _1l _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
BLOW |z {8 =] = ]
z SAMPLE COUNT |W¥ uscs: gp qE SOIL DESCRIPTION g
@ | no lryrINTERVAL | O S=irvrE |E8 gy AND REMARKS &
o ‘| "Trrom]| T1O [ 6 gz as o
N6 _INCHES CONCRETE, il
1/55] 1 2.5 4 54 SM LooSE. BRoOWN FINE SAND, MoIsT, |
SoME . SILT. -
2]55) 3 .51 5 SM Buack, Dark GRAY SanD WiThH ||
5 DecomPoseDp ORGANIC 0DOR FROM L
: 1.5 70 2.5 FEET AND AGAIN AT -
31SS] ¢ 1,51 3 SM 6 10 7.2 Feev. |
10 44851 9 10.5 | 10 SM SaME, TRACE ORANGE STAIN- :
ING 9.5 ~ 10 Feer.
5{BR] L1 12 - SM SAME, DARK BROWN, TRACE RooTS.
[ ]
15 : _ -
§|BRj 15 16 - SM SaMe, TRace Roars. |
20 -
BR { 20 21 - sp BROWN SaND, MoIst. FroM 20 TO -
24 FeeT, No FINES. ||
g
25 -
8|BR!25 26_ - - SC STIFF, BROWN CLAYEY SAND. ||
ey
30 -
—~ r_-
35 -
9|BR}35 36 = SM MepIuM DeNnse, Brown, FINE Sanp, | |
SoMe SILT aND CLAy. CLEAN (No -
FINES) SanD LENSE AT 35.5 FeeT.
: ]
40 40 § _HARDER DRILLING AT 40 FEET,




Canonie Boring
| Log

PROJECT No._ "M 86-060-01

BORING No. __ 836-RP-M-5

LOGGED BY Davio Kurz

PAGE _2 oF _2

PROJECT NAME UNC
BORING LOCATION __ N 74747.3 -E 57312.2 SURFACE ELEvV.__ 6991.9
DRILLER HEBER MINING & EXPLORATION DATE: START 11-5-86 FINISH 11-5-86
BLOW [z @ W -
T
= SAMPLE COUNT ggl%%ﬁ_s-éa T SOIL DESCRIPTION
by INTERVAL |0 ] 6 [ 12 |2 xQ|TSF| 2w AND REMARKS
No. [TYPH] TYPE |\ go oo
o FROM] To [6 [12]18 |#Z ds o
45
10]BR] &5 | - %% 0
50
11[ S5} 50 50.2 9% 2 SOFT To MODERATELY HARD. TaN,
FINE SANDSTONE.
55

NOTES:

1) ToraL DepTH 55.2 Feer.

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

LI LTI T T P P T I T T T T T T T I T T I T T T T T ] eiezo.




Canonie

A-49

Boring
Log

PROJECT No.__RM 86-060-01
BORING No. 86-RP-M-§
LOGGED BY DavID KUR2

PAGE __1 _ OF 1

"PROJECT NAME
BORING LOCATION

UNC

N 74773.4 E 57456.0

SURFACE ELEV. 6991.9

DRILLER HEBER MINING & EXPLORATION DATE: START 11-5-86  FIN{ISH 11-5-86

BLOW (&9 B = ,
z SAMPLE COUNT lgﬁnus%&séfé u | g SOIL DESCRIPTION g
W | 'no. lvrdl_NTERVAL [0 6 [ 12 |3 €lrvpe (£ Q(TSF| 2w AND REMARKS !

O """ rroM] 10 |6 |12 |18 |E2 e 3°
N6 INCHES CONCRETE, A_
Ly SS] 1 2.5 6 11 14 SM MEDIUM DeENSE, BRowN SanD, Morsr, | |
SoME SILT, TRACE COARSE SAND AND | |
21 85| 3 4.5 8 ¢ 18 SM GRAVEL. L
’ —
3] SS| 6 1.5 2 3 18] SM SAME, LOGSE., SOME TAN AND ORANGE :
STRINGERS. -
10 4| BRI 9 10.5 4 4 10 SM SAME, SOME LENSES (1/2-To l-INcH :
THICK) MODERATELY HARD SANDSTONE.[ |
15 SIBR! 14,5115,5 -l 8 12§ SM SAME . .
20 1 0R| 19 20 - 19 12) SM STARTING AT 19.8 FEET, MEDIUM |
DeENsSE, BROWN SAND, MoIST, SoME | |
SILT. L]
25§ zl8rl 24 |25 1 10 SM SAME. B
30 ALAR] 29 30 = 38 12§ SM SAME . :
Noves: L]
1) ToraL DepTtH 40 FeeT, -
2) 4-Foor DIAMETER HOLE THROUGH -
35 CoNCRETE NEARBY, g —
3) No GRounND WATER ENCOUNTERED. | _|]
4) CME 55 DRILL RIG. ]
40 [_9lBRl 39 140 e 12 sm - |_same, Dry, ]
-

- Rev. 2-86



Canonie

A-50

Boring
Log

PROJECT No.__RM 86-060-01

BORING No.___86-RP-M-7

LOGGED BY___ DALE Evans
PAGE _l _oF __1

PROJECT NAME
BORING LOCATION

UNC

N 75106.4 E 57445.3

SURFACE ELEV.__€998.9

DRILLER HEBER MINING & EXPLORATION DATE: START_ _11-4-86 FINISH 11-4-86
BLOW (&9 e =
z SAMPLE COUNT §gﬂu.scs%§ w [ X SOIL DESCRIPTION gl
& T INTERVAL | 0] 6 [ 12|32 {rope |E2|TSF| 2 & AND REMARKS w
© | ™| ™ rrom] 10 |6 |12 |18 |BZ &S 3° ¢
1]155]0.5 2 27| 14] 18] 18] SM © IN4_INCHES ASPHALT, n_|
GRAY-BROWN, SILTY, SanOY, | ]
GRAVELLY FILL. THIN LAYER oF
2/SS| 3 4.5 74 81 13} 183 SM LIMESTONE CaP-Rock. Yo
5
6.5 N
3185 ¢ 1.5 8] 12] 14 184 SM ]
OLIvE-GRAY SILTY SAND WITH OR- | |
9 GANICS, BECOMING DARK GRAY AT .
10 [ oSS 5 |05 | & 4 5] 18 7.5 Feer. [
11 WEATHERED YELLOW-BROWN SAND- | ]
STONE.» LITTLE SILT, TRACE CoAL | |
5185112 12.5 ]100 6 RAGMENTS, OXIDES., n_|
BECOMING FIRM AT 1] FEET, .
15 |

Nores:

1) ToTAL DEPTH 12.5 FEE€T.

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

INENEENEEEENEREERERERN

Rev. 2-



A-51

Canonie Boring
Log

) ’ PROJECT No.__RM 86-060-01

BORING No. 86-RP-M-8

LOGGED BY Davip Kurz

PAGE __l _ OF 1

PROJECT NAME IINC _ ‘

BORING LOCATION __ N 75376.4 E 57488.9 SURFACE ELEV.___6996.3

DRILLER HEBER MINING & EXPLORATION DATE+ START 11-4-86 FINISH 11-4-86
BLOW [Z @ - - )

z SAMPLE COUNT ggﬂ%%?'_ség w | g SOIL DESCRIPTION S

3 [ no e NTERVAL [ 0 [ 6 T2 SZITYPE [EL|TSF| Zu AND REMARKS g

o ‘I "1From| TO | 6 |12 |18 |EZ Qs o°

11SS{ 0 1.5 3 61 351 SP-SM LooSE, LIGHT GRAY FINE SAND,
MorsT, 10 0.3 FEfT,

\DENSE. BROWN, SILTY FINE SanD,
21ss| 3 3.5 99 6 MoIsT, To 1 Foor.

5 HARD, LIGHT BROWN, FINE SAND-~
STONE, DRY.

3/ ssi ¢ 7 16[59% 12 SAME.

\

[TTT11

10

NoTES:

1) TotaL DeptH 7 FEET.

2) No GROUND WATER ENCOUNTERED.
3) CME S5 DRitL Rig.

HIIEEEEEEEN RN NEREERERNERARNEEE

Rev. 2-688



Canonie

Boring
Log

PROJECT No. _RY 86-060-01

BORING No.__A6-RP-M-3

LOGGED BY  DAVID Kurz

page _L _oF __1

PROJECT NAME UNC
BORING LOCATION___N 75279.5 E 57656.3 SURFACE ELEV._ 6991.€
DRILLER HEBER MINING & EXPLORATION DATE' START__ l1-4-B6 FINISH 11-4-86
BLOW &4 W = _
= SAMPLE COUNT ggulé%?ts-%é‘ w | QF SOIL DESCRIPTION S
& |'vo. g NTERVAL T 0T 6 12 |3 2lrype | 2| TSF| Z AND REMARKS &
o ’ FRoM] 10 [6 (12 |18 |§¥2Z as ae
1/]SS] O 1 26]1-50] -] 12§ SM VERY DENSE, LIGHT GRAY SaND, L]
MorsT, SoMe GRAvEL, TRACE CLAY
—
AND SILT. |
21SS| 3.51 5 5{ 6] 6] 185 SM MeotuM DENSE, LIGHT BROWN FINE | |
5 SaND, TRACE SILT AND CLAY, WHITE |
SILT STRINGERS. BECOMING ReD- ]
DISH BROWN AT § FEET. -
3{SS| 7.5} % 8l 91 9| 18] SM SAME . | ]
10 N
—
41SS[13,5115 4] 4 5] 18§ SM SAMeE, TRace CoaL CHIPS. :::
15 -
CuTTINGS BECOMING BROWN WEATHERED| _|
17 § SanDSTONE.
5155}118,5 119 50 5 SOFT To MODERATELY HARD, BROWN- ]
20 GRAY SANDSTONE, MoIsT, Trace Coa

CHIPs aAND IRON OXIDE STAINING
(CONTACT APPROXIMATE),

NoTES:

1) TotaL Oeptd 19 Feer.
2) No GROUND WATER ENCOUNTERED.
3) CME 55 DRILL RiIG

NENEEEEEENNEENEENENEE

Rev. 2 66




Canonie

Boring
Log

PROJECT No.__RM 86-060-01

BORING No. __ B6-RP-M-10

LOGGED BY DavIo KUrz

PAGE _! _OF 1

PRQJECT 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
BLOoW [Z @ Ew - )

= SAMPLE COUNT g%%%f,-_&éa w g SOIL DESCRIPTION S

il v NTERVAL |0 T6 [ S = ITvpe (EQ|TSFI Z u AND REMARKS W

o . FROM] 10 | 6 |12 |18 |§2 as o°

1/{S851 O 1.2 8] 191592 1

P

2 S5] 3 3.4 {00 5

10

SP

—

MepIuM DENSE, LIGHT GRAY FINE
'\Smo. MOIST, BROWN SAND
STRINGERS,

SoFT To MODERATELY HARD, LIGHT
BROWN SANDSTONE, DRY, TRACE SILT.

e

| SAME,

NoTES:

1) ToraL DEPTH oF 6.9 FEET.

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

Rev. 2-86

ENENEREEEERNEEEEEEER

HENEEEEEEEEEREREREN]




Canonie Boring
Log
PROJECT No._ RM 86-060-01
BORING No.___ 86-RP-M-11
LOGGED B8Y DaLe Evans
PAGE _! __ OF 1

PROJECT NAME UNC
BORING LOCATION N 75373.2 E 57633.9 SURFACE ELEW. 6994.5
DRILLER HEBER MINING & EXPLORATION DATE' START__1]-4-86 FINISH 11-4-86
BLOW v Ew -

z SAMPLE COUNT gg%%&s.é:‘:_‘ qu E’E SOIL DESCRIPTION S
& [ o e NTERVAL [ 0T 6 T12 S ZIType [EQ|TSF 2w AND REMARKS &
o “I'""JFroM| T0 |6 |12 )18 |¥2 as a°

0.5 MBROWN SILTY SAND, s

BROWN SANDY SILTSTONE.

¢

LI

NoTES:

1) ToraL DerTH 4§ FeeT.

2) No GROUND WATER ENCOUNTERED.
: 3) 4-INCH SOLID STEM AUGER.

4) CME 55 DrItL. RiG.

HENEEEENNEEEEREEEEEEENENRENEENEREREE

Rev. 2-688



Canonie Boring
3 Log

PROJECT No.__RM 86-060-01

BORING No. 86-RP-M-12

LOGGED BY __ DALE Evans

PAGE _l__ OF 1

PROJECT NAME UNC
BORING LOCATION N 75392.0 € 57778.8 SURFACE ELEV.__ 69%4.6
DRILLER HEBER MINING & EXPLORATION.. DATE: START 11-4-86 _FINISH 11-4-8B&

BLOW [ Ew - )
z SAMPLE COUNT §gﬂus<|3$5:’:_‘ w |G SOIL DESCRIPTION g
a wrervat (o1 e 1213230k [Balrsr| 20 AND REMARKS w
W o, frve S ITYPE LS Sa a
Q FROM| 7O {6 j12 |18 |2 as O

0.5 [MBRrRowN SILTY SAND, Ia

BROWN SANDY SILTSTONE,

[ 1]

NoTES:

1) ToraL DeptH & FeET.

2) No GROUND WATER ENCOUNTERED.
3) 4-INCH SoLID STEM AUGER.

4) CME 55 DRILL RIG.

IR NENEENEENEEEEREEEENENENEREREREN

Rev. 2-86



A-56

Canonie Boring
Log

PROJECT No.__RM 86-060-01

BORING No. 86-RP-M-13

LOGGED BY DaLe Evans
PAGE __1 _OF ]

PROJECT NAME UNC
BORING LOCATION N 75048.2 E 57844.3 "SURFACE ELEV.___£985.1
DRILLER HEBER MINING & EXPLORATION DATE: START 11-4-86  FINISH 11-4-84

BLOW [Z @ b - ]
z SAMPLE COUNT ggﬂu%cts-éﬁ w | g SOIL DESCRIPTION g
o WTERVAL 1 0 [ 6 112 12 240k 12 G 1sFl| 20 AND REMARKS w
Wl No. [TYPH] S_ITYPE o G a - a
o FROM| 10 [6 |12 118 |E=2 as o

BROWN SANDY SILTSTONE. —

NoTES:

1) TortaL DePTH 4 FEeerT.

2) No GROUND WATER ENCOUNTERED.
3) 4-INcH SouLto STEM AUGER.

4) CME 55 DRILL RIg.

HIEEERENNE RN EREEEEREREREEEEERNEEEEE

Rev. 2-86



A-57

Canonie | Boring
Log

PROJECT No. RM 86-060-01

BORING No. __ R6-RP-M-14

LOGGED BY__ DALE EvaNns

PAGE _! _oF _!

PROJECT NAME UNC
BORING LOCATION ___N 74958.9 E 57729.71 SURFACE ELEV.__6988.5
DRILLER HEBER MINING & EXPLORATION DATE: START 11-4-86 FINISH 11-4-86
BLOW [z EW b~ _
z SAMPLE COUNT lg%utg%iséa w | QE SOIL DESCRIPTION g
& INTERVAL | 0] 6 |12 |QF c2lTSF| zw AND REMARKS W
No. [TYPg] QIITYPE GO Sa ‘ a
e Jrrom| 10 |6 1218 |82 as O
) 0.5 |[GRAY SILTY SAND. /1]
‘ BROWN SANDY SILTSTONE. ]

NoTES:
1) ToraL DepTH 4 FEeET.

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

L LT T L T P T T T T T T T T T T T I

Rev. 2-86



Canonie @ Boring
\ Log |

PROJECT No,_RM 86-060-01

BORING No. 86-RP-M-15 .

LOGGED BY DALE EVANS

page _ 1l oF _ 1

PROJECT NAME UNC

BORING LOCATION __ N 74971.8 E 57593.8 SURFACE ELEV.__ 6992.8

DRILLER HEBER MINING & EXPLORATION DATE' START__ l1-4-86 FINISH 11-4-86
BLOW 0 EW - ‘

E SAMPLE COUNT %‘gﬂ%%?,-_s-éa | gF SOIL DESCRIPTION

@ | o el _INTERVAL [0 [ 6 [12 |3 Z}7ype EDITSF| Zw AND REMARKS

a I "IrRom]| 10 |6 |12 |18 |B2 &S ge

BROWN SANDY SILTSTONE.

T TTV piezo.

NgtEs:

1) ToraL DeptH 4 FeeT,

2) No GROUND WATER ENCOUNTERED.
3) 4-INCH SoLID STEM AUGER.

4) CME 55 DrILL R1G.

IEEEEEEEEEENEREEEERERENENNERNENEEEE!

Rav. 2-86



Canonie Boring
| Log

PROJECT No._RM 86-060-0]

BORING No.__ 864-RP-B-1

LOGGED BY DavID Kurz

PAGE _1 oF __1

PROJECT NAME UNC

BORING LOCATION N 78021.8 E 6l1445.6 SURFACE ELEV.__6979.1
DRILLER HEBER MINING & ExPIARATION DATE+ START__11-4-84 FINISH 11-£-84
BLOW [Z 9 s - - ]
z SAMPLE count |u# uscsig 5| au | 9 SOIL DESCRIPTION g
a INTERVAL | 0] 6 |12 |1SZ xQI{TSF| zw AND REMARKS w
ul H No. [TYPE OQTITYPE| 5D Sa a
o FROM| TO |6 |12 [18 |B= as o
-
s -
I |SS | 5 6.5 51 8114 ) 18 SM MeDIuM DENSE, BRowN SILTY Sanp, | |
DRY (ALLuvIUM), L
o ]
2 ]SS 110 11.5 7115116 18 | SM Same . L]
Cuttings Damp AT 12 FEET. ]
 —
15 R
3 1SS | 15 (16.5 4y 3] 31184 SM SAME, MOIST. ||
20 B
25 ]
4 1SS 1 25 1726.5 1121 81 94 18| sc Same, SoME CLAY, DamP.
NOTES: -
1) ToraL DEPTH 26.5 FEeT.
2) No GROUND WATER ENCOUNTERED. j
3) CME 55 DRILL RIG. ]
a—
—
Rev. 2-86
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Canonie Boring
Log

PROJECT No._RM 86-060-01

BORING No. __86-RP-B-2

LOGGED BY Davipo Kurz

PAGE | OF L

PROJECT NAME UNC

BORING LOCATION N 76833.1 E 61535.4 SURFACE ELEV.__6394.3
DRILLER HEBER MINING & EXPLORATION DATE: START__1]-6-86 FINISH 11-6-86
BLOW [F 9 = b ]
z SAMPLE COUNT gg%%&&éa ‘| @F SOIL DESCRIPTION S
a INTERVAL | 01 6 [ 12 |32 l7ype [E2|TSF| Zzw AND REMARKS =
& || No. [TYPE] b wo (=) a
FROM| TO {6 [12 |18 g Z a s O
-
BROWN STLTY Sanp, DRY. ALTERNAT- ||
ING ZONES OF HIGHLY WEATHERED .
5 SANDSTONE AND HARD LENSES. -
HARD, BUT RIPPABLE LENSES AT :
7, 12, AND 17 Feer. -
10 ]
\ qm—
—
15 ]
20

NOTES:

1) Torau DePTH 20 FEET.

2) No GROUND WATER ENCOUNTERED.
3) 4-INCH SoLID STEM AUGER.

4) CME 55 DRILL RIG.

HEEENEEREEREEEEEREEN

Rev. 2-86
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Canonie Boring
Log

PROJECT No. RM 86-060-01

BORING No. 86-RP-B-3

LOGGED BY __Davib Kurz
PAGE _1 OF __1

PROJECT NAME UNC
BORING LOCATION__N 76631.5 E 61199.1 SURFACE ELEV.__6965.9

DRILLER HERER MINING X ExPtORATION DATE! START _11-4-86 FINISH 11-£-84-

BLOW
SAMPLE COUNT

INTERVAL ol 6 |12
FROM | TO 6 |12 )18

U.SC.S.
SOIL
TYPE

qu
TSF

SOIL. DESCRIPTION
AND REMARKS

DEPTH
PIEZO.

No. [TYPH|

DEPTH
RECOVERY
IN INCHES
PERCENT
MOISTURE
CONTACT

CUTTINGS, TAN SILTY SanD, DRY.

1 ISS | 5 6.5 7111 111 18 | SM MeoiuM DENSE, BRowN SILTY SanpD,
SOME RooTs, TRACE ORANGE AND
WHITE STAINING (ALLUVIUM),

10

2 |SS |10 1,5 8112120 ) 18 || SM DENSE, BROWN, VERY FINE SAND AND
SILT, SOME ORANGE, YELLOW, AND
WHITE MOTTLING.

[TITTTTITTI]T]

14

15

3 |ss 15 [15,9 117 {9s 11 MODERATELY HARD, DARK BROWN SHALE
(CONTACT APPROXIMATED).

20 CUTTINGS, VERY DARK BROWN AT 22
Feer.

25

INEEEREEREE

§ 1S |25 [25.2 [59% 2 tiAME, ORANGE IRON OXIDES PREVA- /’
ENT.

NOTES: .

1) TovaL DertH 25.2 Feer.

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

[TTTTTT T ITITT]

Rev. 2-86
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APPENDIX A-5

- Test Pit Logs

Canomniel nvironmental



AR

DATE BEGAN:

11/5/86

TEST PIT NO.__86RP-TP-1

EﬁELD ENGINEER: D. Fvans

DATE FINISHED: I1/5/88 ECKED BY:_ D. KURZ
GROUND SURFACEEL.:_6957.7 N_75782.9 E_59844.1
EL. | DEPTH
(FT.) | (FT.) | PROFILE DESCRIPTION REMARKS
oo~ .. LIGHT BROWN SAND, LITTLE JILT, | PIT APPROXIMATELY 133 FEET EAST
i 1 e TRace GRaveL OF RADIAL AT C+400
u 4.8
- oo
5 |-
S 1-GALLON BAG SAMPLE AT 5-6 FEET
- Tolrgr e 3.5-GALLON SAMPLE AT 5-6 FEET |
N 4o 7« oo GRAVELLY LENSE AT 6-7 FEET
S
r— - e ) ..-.
10 |-
B 57 - f| STIFF DARK BROWN SILT, LITTLE
12 ~fr/r5mo
B : BoTToM oF PIT AT 12 FEET
15
B ]
20
25

PROJECT NO.: RM 86-060-01

PROJECT NAME:

UNC
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DATE BEGAN: 11/5/86 TEST PIT NO._ 86RP-TP-2 FIELD ENGINEER EVANS
DATE FINIS CHECKED BY: Wuaz
GROUND SURFACE EL.: 6962.0 N 76339.2 E_60379.2
EL. DEPTH
(F7.) | (FT.) | PROFILE | - DESCRIPTION REMARKS
g.5 . BROWN SILT, LLAYEY, LITTLE PIT APPROXIMATELY Li> FEET WEST
. 1y § | Sanp, Mo1st OF RADIAL AT C+I75
J
A
i 5 1 /; ; 1-GALLON BAG SAMPLE AT 4-5 FEET
55157 1/ 3,5-GALLON SAMPLE AT é-7 FeeT
| 6 775 5/5| DARK BrowN SILT, CLAYEY, MOIST
7 % | BROWN SAND, LITTLE SILT, MoIST
- -
N i 4 | OCCASIONAL CLAYEY SILT STRING-
/ ERS
- -1
0 1y g
- . V4
| 12 4
N i BotToM oF PIT AT 12 FEET
15
F -
20
r— —
25

PROJECT NO.: RM 86-060-01

PROJECT NAME:

UNC




PRV

DATE BEGAN: 11/5/86
DATE FINIS

TEST PIT NO._ 86RP-TP-3

GROUND SURFACE EL.:_6966.9 N _75907.1 E_60607.5

FIELD ENGINEER: D, EvaNs
CHECK

ED BY: D. Kurz

L. Ve in '
(F1.) | (F7.) | PROFILE DESCRIPTION REMARKS
© ¢ '] LIGHT BROWN SILTY SAND, MOIST [ PIT APPROXIMATELY 75 FEET EAST
N T'j::' i OF RADIAL AT C+607
I B S
A B
i _f;3~:f:g_E 1-GALLON BAG SAMPLE AT 7-8 FEET
5 |- | BecoMING CLEAN, MOIST 1-GALLON BAG SAMPLE AT
SR 11-12 FEET
IR
10 B
RS P
11 . .
§ . .5 - f] DARK BROWN SANDY SILT, MOIST
12 g8
" % BoTToM oF P1T AT 12 FEET
15
B T
20
B ]
~ 1
25

PROJECT NO.: RM 86-060-01

PROJECT NAME:__UNC - -
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DATE BEGAN: 11/5/86 TEST PIT NO.__84RP-TP-4 FIELD ENGINEER: D. EvANs
DATE FINISHED: I1/5786 ‘ CHECKED BY:_D. Kurz
GROUND SURFACE EL.: 6958.3 N_75751.3 E_€0715.0
- L. DEPTH
(FT.) | (FT.) | PROFILE DESCRIPTION REMARKS
$ 5| nARD, BROWN SILT, SOME LAY, | PIT RPPROXIMATELY II5 FEET EAST
» - —_— ORGANICS, MOIST OF Rap1iaL D
§ S
- i ;/ 5 5 | BECOMING DRY 1-GALLON BAG SAMPLE AT 2-3 FEeeT
- 475 % 1-GALLON SAMPLE AT 2-3 FEET
A . 3.5-GALLON SAMPLE AT 2-3 FEET
_ s L5 s | 1-GALLON BaG SAMPLE AT 8-9 FeeT
5 5 /
oo ] YELLOWISH LIGHT BROWN FINE
i _11;;.-.;_;‘ -] SAND, TRACE SILT
i | 5.
9 |5
B 10 BoTToM OF PIT AT 9 FEET
B 7]
B 7]
B T
B T
15
20
. 4
25

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




A-67

DATE BEGAN: 11/7/86 _ ~ TEST PIT NO._86RP-TP-5 FIELD ENGINEER: D. Evans
DATE FINISHED: L1//788 CHECKED Y+ . Rims
GROUND SURFACEEL.7_€975.6 _  N_77965.7  €_60521.2
- BL. | LEPIH
(FT) | (FT.) | PROFILE DESCRIPTION , REMARKS

- {SILTY SAND, TRACE GRAVEL,
*~ .| ORGANICS, MOIST

- .

L
NN

- e.’’| BECOMING CLEAN, DRY, SoME
& | GRAveL

]

—

... | OcCASIONALLY THIN GRAVEL ZONES
7. §.| WitH CosBLES UP To 4 INCHES IN
—e * .°| DIAMETER

L
.l
AN

o |
TR DA

BoTToMm oF Pit ar 1l Feer

15

20

25

PROJECT NO.: RM 86-060-01
PROJECT NAMET NG

S5 1. .. 1-GALLON BAG SAMPLE AT 1-2 FEET
RS RIEE . , 1-GALLON BAG SAMPLE AT 6 FeeT
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DATE B

EGAN: 11/7/86

TEST PIT NO.__86RP-TP-6

DATE FINISHED: ~1I/7/86
GROUND SURFACE EL.:_€380.7 N_78086.6 _E_61903.8

FIELD ENGINEER: D. Evans

CHECKED BY:_D. Kurz

. | DEPTH
(FT.) | (FT.) | PROFILE DESCRIPTION REMARKS
_ ¢ /____ DARK BROWN CLAYEY SILT,
B _ /5 ORGANICS, MOIST
B 4 _i ¢ BecoMINGg DRY
B _ / 5_4
( _/
- T—, I 1-GALLON Bag SamPLE AT 1 Foor |
5 S — 1-GALLON BAG SAMPLE AT 9-10 FEET
e ; - /| LIGHT. BROWN SAND, LITTLE SILT -
B
R A
10 |7
RV AT
BoTTOM OF PIT AT 1l FEET
15
= a
- i
20
25

PROJECT NO.: RM 86-060-01

PROJECT NAME:_ UNC
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DATE BEGAN:

11/1/86

| DATE FINISHED:

11/7/86

TEST PIT NO.

86RP-TP-7

FIELD ENGINEER: D. Evans
CHECKED BY: D. Kurz

GROUND SURFACE EL.: 6984.7 N 77410.3  E 61945.6
EC. | DEPTH
(FT.) | (FT.) | PROFILE DESCRIPTION REMARKS
§ . {|DaARK BROWN CLAYEY SILT,
| ~Z} ORGANICS, MoIST, HIGH DRY _
7] STRENGTH
o 1 __5 |BecoMInG DRy HARD DIGGING
o 1 s s
i g 3.5-GALLON SAMPLE AT 4.5 FeeT
B P4 1 GALLON SAMPLE AT 4-5 FEET
5 —~—~— | BECOMING SANDY 1 GALLON BaG SAMPLE AT 4-5 FEET
/ /] 1 GALLON Bag SaMPLE AT 9-10 FEET
B .- . . ] LIGHT BROWN FINE SAND, LITTLE
| -, U SILT
1 T
'_VS.” .
11 L :
BotToM oF PIT AT 1l FEET
}... -
15
B T
B T
20
- .
25

PROJECT NO.: RM 86-060-01
PROJECT NAME:_ _UNC
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DATE BEGAN: 11/7/86 TEST PIT NO.__86RP-TP-8 FIELD ENGINEER: D. Evans
DATE FINISHED: I1/7/86 CHECKED BY:__D. KurZ
GROUND SURFACE EL.:_6984.3 N_77252.8 E 61551.8
eL. DePth
(FT.) ] (Fr.) | PROFILE DESCRIPTION REMARKS
) ¢ -5 S| DARK BROWN SILT, LITTLE SAND,
B -5 . 5.\ Moist
.., . '] LIGHT BROWN FINE SAND, LITTLE
- 40y SILT, TRACE GRAVEL |
B 1. ' 3.5-GALLON SAMPLE AT 3-5 FEET
5 | - .| OccAsIONAL THIN GRAVELLY
' ©t0 7.y | STRINGERS
—~ =1 ‘ I
- Jo. ‘..
...j...
N 1
10 . ...~.' "
B SN
BoTTOM OF PIT AT 11 FEET
— N
15
- 4
- =1
20
r—- -
} i i
! 25

PROJECT NO.: RM 86-060-01
PROJECT NAME:__UNC
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DATE BEGAN:

11/7/86

TEST PIT NO._ 86RP-TP-9

DATE FINISHED:
GROUND SURFACEEL.:_63963.1

11/7/86

N_76290.5 E_60906.4

FIELD ENGINEER: D. Evans
CHECKED BY: D. Kurz

EL.
(FT.)

DEFTH
(FT.)

_PROFILE

DESCRIPTION

REMARKS .

S0
D

] LIGHT DROWN SILTY SAND, MOIST

BecoMING DRY

NN

S S
5.

DARK BROWN SILT, LITTLE CLAY
AND SAND

| 1 GALLON BAG SaMPLE AT 5 FEET

S+ . FINE SAND, LITTLE SILT, [RACE
.1 To LITTLE GRAVEL

] THIN GRAVELLY LAYERS

PIT ADJACENT TO RADIAL AT C+400

20

-

=

=

25

-

—

-

~1BoTToM oF P17 AT 1L Feet

PROJECT NO.: RM 86-060-01

PROJECT NAME:_ UNC
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DATE BEGAN:

11/7/86

(TEST PIT NO._ 86RP-TP-10 FIELD ENGINEER:
CHECKED BY:

D. EVANS

DATE FINISHED: "TI/7/88 D."KURZ
GROUND SURFACE EL.:_1023.7 N_75887.6 E_61421.8
EL. DEPTH
(FT.) | (FT.) | PROFILE DESCRIPTION REMARKS
¢ ¢ | ReDDISH BROWN SILT, LITTLE PIT 68 FEET WEST OF RADIAL
_ 47/ CLay, TRACE SAND, MoIsT, E+500 (494.547) -
2 {5 7| Becoming DRy
- -~ 5/ | DARK BROWN SILT, LITTLE CLAY
| 17 J'| AND SAND
4 S f 5
B —$———% | MEDIUM SOFT GRAY SHALELY SILT- | SILTSTONE WAS RELATIVELY EASY Td
5 | -==— | STONE, SOME THIN SANDY LAYERS, | EXCAVATE
——————1 BROKEN TO VERY BROKEN
B 17— % [S;“G““,;"E SAhSPLE AT 2—% EEET
— -GALLON BAG SAMPLE AT 7 FEET
_ e —— 1-GALLON BAG SAMPLE AT 9 FEET
=l
9.5 p==——"—-] MEDIUM HARD LIGHT GRAY SAND- .
10 TONE
OTTOM OF PIT AT 9.5 FEET
- =
15
- .
— .
20
_
25

PROJECT NO.: RM 86-060-01

PROJECT NAME:

UNC




la ]

DATE B

EGAN:

11/7/86
DATE FINISHED: _
GROUND SURFACE EL.:_T017.4 N_76192.3 E 61643.9

TEST PIT NO._ 86RP-TP-11 FIELD ENGINEER: D. Evans

CHECKED BY:__D. Kurz

el.

UEPTH

(FT.) | (FT.) | PROFILE DESCRIPTION REMARKS
- 5 | REDDISH BROWN SILT, LITTLE
B 17 CLAY, TRACE SAND, MoIST
j .
B 4 /s BECOMING DRY
B ] S
s | S 7
B - —————= MEDIUM HARD TO HARD GRAY-WHITE
5 F————"] MOTTLED SANDSTONE, BROKEN TO
¢ |- e | BLocky
B g BOTTOM OF PIT AT 6 FEET
10
B 7]
15
B 7]
20
25

PROJECT NO.: RM 86-060-01
PROJECT NAMET_ONC
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| DATE BEGAN: 11/7/86 TEST PIT NO 86RP-TP-12  FIELD ENGINEER: D. Fvans
DATE FINISHED: CHEC D."KURZ
GROUND SURFACE EL.: /976.8 N_76806.9 E 59972.9
POEL. DEPTH
(F1.) | (FT.)!| PROFILE DESCRIPTICN REMARKS
S . - - | BROWN SILT, SOME SAND, LITILE
15 .7 | GRAVEL
s S
1 BeECOMING DRY
- f §
155
15 5 1-GALLON BAG SAMPLE AT 6 FEET
> .
5
4 5 I
_ L (
1. 5
. I .
10 S .I
Ss J
n |52 |
BOTToM oF PIT AT 12 FEET
15
20
25

PROJECT NO.: RM 86-060-01
PROJECT NAME:__UNC
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DATE BEGAN: 11/7/86 TEST PIT NO. 86RP-TP—13 FIELD ENGINEER: D. Evans
DATE FINISHED: CHECKED BY:_ D. Kurz
GROUND SURFACE EL.:_6973.0 N_77601.0 E_€0129.6
EC. | DEPTH
(FT.) | (FT.) | PROFILE DESCRIPTION REMARKS
| I S ; S S| BROWN SILT, WET
——— [ MEDIUM HARD GRAY-BROWN SHALELY
< SILTSTONE
251" =
BotToM oF PIT AT 2.5 FEET
7 1-GALLON BAG SAMPLE AT 1.5 FEeT
5
10
.
15
-
.
.
.
20
; 25

PROJECT NO.: RM 86-060-01

PROJECT NAME:

UNC




DATE BEGAN: 11/7/86 TEST PIT NO._ 86RP-TP-14 FIELD ENGINEER: D. Evans
DATE FINISHED: ' CHECKED BY:_D. Kurz
GROUND SURFACE EL.:_6967.4 N _77040.9 & _60049.3
EL. UePIH
(FT.) ] (FT.) | PROFILE | DESCRIPTION REMARKS
— ¢ DIUM SOFT, DARK GRAY TO BLACK IEST PIT WAS EXCAVATED INTO
B { =T SILTSTONE, BROKEN To VERY SIDE OF ExPasep Rock OUTCROP
J — | BROKEN .
" i (y g G
. ——5_—____(_ ' |
B 1 MEDIUM HARD TO HARD, GRAY-WHITH
5 ——] SANDSTONE, BROKEN T0O BLOCKY
BOTTOM OF PIT AT > FEET
10
B T
_ J
B T
15
- -
20
~ R
25_

PROJECT NO.: RM 86-060-01
t_UNC_

PROJECT NAME:
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DATE BEGAN:
DATE FINISHED: _
GROUND SURFACE EL.:_6961.9 N_76390.4 E_59464.4

11/7/86

TEST PIT NO.__86RP-TP-15 FIELD
CHECK

ENGINEER: D. EvaNs
£D

D. Kurz

EL. UEPTH :
(FT.) | (FT.) | PROFILE DESCRIPTION REMARKS
- S CIGHT BROWN SILTY SAND, MOIST
- 1 ['
A
- -1’, ) ' . L
B
5 1§ - g 1-GALLON BaG SAMPLE AT 6 FEET
R R
.f.,. f
_ 4.5 0
S .;
p— - ';.-"' -
10 [..J.° 5.
I - DROWN SANDSTONE
- | BoTToM OF PiT AT II FeeT
B N
B T
B T
15 .
- -
20
B T
- -
25

PROJECT NO.: RM 86-060-01

PROJECT NAME:__UNC
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APPENDIX A-6

Existing Soil Stockpile - Geotechnical Data

Canonielnvircnmental



| T

Al O A aaE AN wan emy

-

TABULATIO.. OF TEST RESULTS
sobNe, E78-1096
Project Embankment Volumes - Borrow })uantities
Church Rock, New Mexico
. Material —

Source _ —

%}E LOCAT 1ON DEPTH UNcll:sls.tD LL P 200» T ‘zlEVE ?:AIYSI: - ACCVI‘JM %:;ASSINS‘ ' L—‘MQ:EL . lNA(l;
1 | peo Slee 4y ML |26|np |54 | 85] 94 98 fLOO | 6 J9s-1
2 | pio Stee 9" CL 25 |10 |53 | 72| 84 90 | 95 98 | 100 7 |96-2
3 g;:ﬂf}te 14%" SM Nv (NP |48 | 91] 99 100 5 [96-3
4 gfgnSICe 4y CL 3 |16 |79 | 95| 99 100 8 |96-4
5 g::n31‘e, 4y CL 32|15}76 | 91| 98 100 7 |96-5
5 gi:ns;ge 145 CL 30|13 |62 | 80] 93 1100 8 |96-6
6 g;:n31‘° 6%' | cL-ML |24 s]e1 | 84 96 98 | 99 100 L 5 196-7
7 -§i;n?*‘e 9y SM 23 | np {44 | 85| 97 99 {L00 5 |96-8
8 g::n51°e 245" CL 33 |14 | 94 | 99 [100 13_|96-9
9 gi2951‘° 9y CL 42 118 {93 | 94| 96 98 | 99 100 a1 Jes-10
10 g;;n?ite 9y SM NV | Np |22 | 4357 69 | 79 87| 96| froo | 4 96-11
11 §i§n31te 4y CL 31 |11 |64 | 86 95 97 | 99 100 _5_|96-12

12 | e Stee 5! CL 30| 8|56 | 8491 | | 9496 99 | 100 _JL_-9651’§

16 bee Site 4y et |54 ]29 93 | 95|97 99 1100 13_|96-14
* 18 giinsue 4% CL 26 |11 {52 | 79 ] 90 95 [ Y9 100 4 196-1%

|
r—" SERGENT, HAUSKINS & BECKWIT 11
. 5./1‘ P




TABULATIC  DF TEST RESULTS
JebNe. __E7B-1096
Project Embankment Volumes - Borrow Quantities —
Church Rock, New Mexico
Material -
| Source

_ .:‘%?‘ LOCAT 1on OEPTH Uﬂcll:sls-to LL - = _ = 'ilEVE 'A:AlVSI: - ACC'/\‘IM % ;ASSINS‘ . ' " mis (NAg
3§18 gi:ns“e 14%" CL 3211|192 | 98] 99 100 18 |96-16
& |10 | pee Site 4% sM__|22|np 41 | 64] 82 88 | 94 98 | 100 5 |96-17
21 | gee Sice 4% sM | Nv|np]21 | s8] 85 90 | 95 99 | 100 3 f96-18
22 | pe Site 4y c.  |28| 9|51 74] 84 90 | 95 99 | 100 5 |96-19

23 | pee Site 4y cL |30 9]s6 | 8o 92 9 | 96 96 | 98f | 100| 7 |96-20

24 | pee Site 9%’ cL  |43[18]96 | 97| 98 100 | 10 |96-21
25 | See Site | gur | ciomn |25 5|52 sof o3 98 | 99 100 20 |96-22
26 | pee Site | j4y s | nv[ne]22 | 42] 52 63 | 77 91 | 100 2 [96-23

29 | 3ee Site 4y cL- | 4912297 | 98] 98 100 10 |96-24
30 ﬁ:ns“e 4y CL 27 111 |55 | 73] 80 86 | 92 96 | 100 8 ]96-25

¥ 31 | pse Site 9y c.  |26[11]52 ] 83} 98 99 ]100 |5 [96-26
3 |32 | 33e siee 4y SM Nv NP |29 | 70] 96 100 5 |96-27
32 |preStre | aay cime |25 ) 661 | 92 99 100 6 |96-28
* l” Plan. 4%’ CL 27| 9051 | 77] 98 100 ) b1 q9e-29
.")klaa See Site | ... s lavine w7 delool  dyool 5 _196-30

l
.[‘“:‘l. SERGENT, HAUSKINS & BECKWITH

neoeoose
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!'S /"l SERGENT, HAUSK]NS& BECKW!TH CONSULTING QROTTCMNMNICAL ENGINEZERS.
-‘ V 81 APRLICD $OIL MECKHANICS °* C(NGINCIMING GEILOGAY * MATTRIALS CNGINKLRING ¢ wyoROLZGY
— - €. Owaing 4EROENT B ¢, JOma @ mautking. # ¢ SLONGE » BECAWITH, & (. S00CAT O ¥0GTw » ¢,
! CAWRENCE 4. mamelN, #u 0., €. wigealh w JUCEER & ¢ SOGERT \ reCw fVamg Exing, * ¢

CaLsw €. wCERS, Q. 2068¢2T © CNOIILLY. ¢ Q. JamtE m CLaSY ¢ P Q. isndg @ Ponv o ¢,
Qamagy, . SurPingron ¢, JAmatuam & CAVETa, A (. NCHNQLAS T saSgCR:, ¢ ¢, @CMall, muLAug, » g
30MaALI vam SUSRIAN. 9 §. S4un v fwifw &g CERaLI # indEgLY ¢ 4. Javig ¢ sgrIviamw o q
QaLk v 9COLARGS & g, nQAman n witt s ¢ SONALS C. RaACLR. # . AcBERY I suGaMmanm. 4 ¢
Pawl SAAn » ¢,
April 25, l¢g9
Uniced Nuczlear Carzeration : SE3 Job No. C3%-3024
2.7, Crawer QQ
Sallup, New Mexico 87301
Atzenzisn: Mz, Charlas G. Johasen
Proiect: 1689 Reclamaticn Flant
Chursh Rock Uramiua Mill 89-55|
na3 ¥o. 1219: Sandy silt, predeomimancly fime, nonplascic, zediuzm brswm,
sampled Zsom borrow area, N 7i+40, £ 30=2Q by Sd3 2n aszil 12,
1389, .
LIVT ANALYSIS
Sieve Size Yerzent 2assing
No. &4 1co
No. [0 g9
No. 40 87 -,
Yo. LCQ 80 :
No. 2C0 53
LIQUID LIMIT NV
PLASTICITY INDEX 2
U.S. CLASSITICATION ML
MOISTURE~-DENSIIY RELATIONSEIP (ASTM D0698)
Maximum Dry Deasity = 116.9 pef
Optimum Moistura © o 12.82
Copias: Addrassee (2)
REDPLY TO: 4700 LINCOWLN ROAD. N.L. ALBUQUERQUE, NEW MEXICO 87109 ‘
PHOEMIX TUCSSN ALBUN. "ROUL SANTA PR SALYT LAKE CrTY L, PASO

{602 2TI-0048 (803) T793-37Y (304) 8840080 (3Q8) 471-7036 1001) 1660720 (919) 3641017



A-82
SUMMARY OF 40QISTURE DENSITY RELATIONSHIP TESTS

L N

PROJECT_ 1989 Reclamacicn Work = Chursh Reck JO8 NO. £29-5034
) = -_— ——
—— 3
~
g
A
[
R
=
3
.;_:_I
-
- 4
© g
i0 12 I L& 3
MOISTURE CONTENT ~ % ORY WEIGHT
’ Voerty | wazsess ony -
conve souncs :,_:.’.;;'i A O o I":ET“* Lae ’
qogzsw_aresg N 77840, 12.8 116.9 ASTM D€98 l A l 122¢
E 50+3Q '
MOISTURE-OENSITY RELATIONSHIP TEST METHQO DATA
- AASHTOQ T99 end ASTM 0498 (Stancare Precror) .
. [T F -
oo [ waremas PSSt ] Ao [ MR [ Wl | mLe [ SHSREnTT
Iy -e e .08 3 13 1.5 AS, AR A * 2.37%
[ <s e PRTIR 3 [T [ EYTH 13 VYK
[] e [ (I 3 [ 3.2 =88, X 13,307
e -3/ 6 [ {  e.pact 3 14 9.9 w08, 13 v 3,349
AASHTO T180 and ASTM 01357 Medified Procter!
[ 1Y ]
wermoo | waremun | e SREG | AT | R | el [wemaeT
» -4 o 4.80°° 1) 1 16.6 89, 19°° $6.2%0
[ o8 . .18 1 16 10.0 W84, 14 19,088
e e ¢ o 08°° [] 18 16.0 .88, re't [TRIT
2 T e P 88" s ‘e 16.3 w88, T +8.000
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Sourceof Material _Boxrrow) Qxecas B
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APPENDIX A-7

North and Central Cell - Geotechnical Data
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A-85
P2l SERGENT, HAUSKINS & BECKWITH consuiring GROTECHNICAL ENGINCLAS

l APPLILD SOIL MEICHAMIGCE °* CNAINCELAING GEQSLOGY * MATCRIALS ENGINCERING ¢

QLORAL ». gECRWITW, @ §,
e QeEAY . Fagw

JamCy m CLasv C.P Q.
NICmALAS P xOBECHAr # ¢,
LR, 0% umOBLY * 4.
AQ@MAL0 & %agin, s a.

iGnn & maygEniwy, P ¢
wigmall ., AuCagE, & (.
2Q8CAT w CASIELLY 9 C.
Qmatwam a s2vyPay, » (.

9. Owaiug skERGERY. ¢ ¢,
CAWAENEEL 4 momggn fuw. Q.. 2.C.
tauru g weEAS. #Q

Gasegt, . Su/'mETON. P ¢,
380MaLd vam gutaISa 5 Q.
24LL Y AE0CNnQs o ¢,

Aszil 26, L§8S

Sayn v VwiTw 8 g
“OAMAN u wgTI, » ¢

Tnized Nucleas Corporacion
2.5, Jrawer Q
Saolup, New Mexizo 87301

sz2nzizn: Mz, Charlas G. Johason

Proiesz: 1389 Reglaz=acicn Work
rzn Reck Uraniuz MLy

89 Nc-{
_——

Sandy clay, t-aceol-gravel, low plasticizy, dark brown
sa=pled frsm sorTew area, N 7i+=30, I 6i~C0 by SH3 cn

AsTil 12, 1989.

- - o R

-
STIVE AIALTECS

Siave Size

1/4 izen 100
/2 izea g3
3/3 inch 87 .
No. & ¢5
No. 10 96
Yo. 4 24
Ne. 100 80

No. 200 61
LIQUID LIMIT 2
PLASTICITY INDEX 10
U.S. CLASSIFICATION e
MOISTURE-DENSITY RELATIONSEI? (ASTM D698)
Maximuz Dry Dessity = 109.2 pef

Optl=mum Moisture 16.02

Copias: Addrassae (2)

REPLY TQ: 4700 LINCOLN RQAD, M.E, ALBUQUERQUE, NEW MEXICO 87109

r .
{O01) 3840720

LANTAFE

ALBUQUERQUT )
{708) 471-7838

(307 $44-CN30

TUCson
(O01) 7922779

m“YOROtLOGY

SQ4CAY 3. 90QTw. o ¢,
IUaNG CniEng, » ¢
iAwlS & Pame p ¢
wiCmagl, =uiLfug, o g,
Savid ¢ s¢TIRgaN,. 0 g
ALBENT C. SuCamam, » ¢,
Pavy Aamam, B g,

SE3 Job ¥o. C89-333s

CL PASD
1918} 8641017



1§

A-86

lp‘s.—-;-‘ SEHGENT, HAUSK]NS & BECKW’TH CONSBSULTING QEOTECHNICAL EMNGINEEAS

-1 7 B‘ APPLICO SO, MECHANICS ¢ ENOINELAING GEQLOGY ¢ MATLRIALS INGINLIRING * MYOACLAGY
T 8. Owaimg §ERGENT. P . JOmm & =eytding & C GLQNge m SgCRWITW O g, A0EERT O gaGTW o (.
T LRIl R e DSmeeSmnel, MMIISUS...  MIEEUS LG

Qsesgy \, gurTimaToN, S L. iQmalmanm a CRYETAL, 2 ¢. wiCmOLas T SQRECR! & ¢, WCHMALL myLpxg, o 3
COmaLd vam gugaifn. # Q. oY il & Q. CLNALI P WinOSLY 2 3. SAvID L. PELTLHION » 3
3aul Y 0QQENEGSs o ¢, NQAwam a. wiTE, P C. AONALI L. 1agLs, 0 g, Aa8C€R" T s Cruam o ¢
. Saun AL Am, 5 ¢,
April 248, 1989
Tnized Nuclear Corporaticn SE2 Jcb Ve. (CS3-353:
?.9. Draver QQ
Gaiiup, New Mexiecs 873C!
Azcensziza: Mr, Caarles G. Johaseon
Frsiecz: 1989 Reclamatizsn Work
Churzh Roek Uraaiuz M1l 8O NC-2,
tab No. 1218: S$ilcy sand, trace of gravel, noeplasctic, zediuz bdrswm, sa=slaesd
£-sa berosw area, N 75-30, I S9+30,.5y SE3 en aApril LI, 1389,
SIZVE ANALYSIS
Sieve Size Jazzent Passing
3/8 inehr 100
No. 4 99
Yo. 19 98
No. 43 92 ¢
No. 100 70 |
No. 200 o7
LIQUID LT NV
FTASTICITY INDEX NP
U.S. CLASSITICATION : S
MOISTURE-DENSITY RELATIONSHIP (ASDTM D698)
Maxizum Dry Deasicy 119.1 pet
Opitmum Moisture 11.8%2
Copies: Addressss (2)
REPLY TO: 4700 LINCOLN ROAD. N.E. ALBUQUERQUE, NEW MEXICO 87109
 PeoENIX TUCsON 2LBUGUERAUT SANTA PFE £ ALT LAKE CITY €L PASO
({602) ITI-6848 ({602) 792-27T79 + I8) S04-0800 (303) 4717038 (.31} 3880720 (91319641017
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S 7 SEAGENT, HAUSKINS & BECKWITH comsuurine storccunicar enainerns

Y B TO/C & FOUNDATION CNGINEGLAING ¢ CNGINEERING GROLOAY  * WYDAOGLOLOGY
J MATURIALS CNGINCERING  °  MATCRIALS TESTING ¢ CNVIAONMENTAL SCAVICES
1

-uzne 1S5, 1389

Tnizad Nuclear Ceorperacion S=3 Job Ne. C3§-3034
2.3, Jrawer QQ :
Gallup, New Mexizo 87301

2n: Mz, Charles G. Johmson

?rojecz: 1989 Reclamaticn Work
Churzn Reek Urasium Mill ' 85 NC-3
*a> No. 1364: Sandy clay, predominancly £ize, low plasticizy, dazk trow
sazpled frea ¥ 75140, E 59350, F‘u -5 3' by SE3 cn May 15, 1%

o~
ey

[T S )
tn
O

SIIVE ANALYSIS

Slave Sizs Parzent ?3ssing

No. & 1¢0

No. i3 98

No. &0 95

No. 120 84

Ne. 200 61 '
LIQUID LIz 27 ' .
FLASTICITT INDEX 10
v.s. CLASSIFZCAIICN CL

WOISTURI-DEN SIIY RELATIONSEIP (ASTY D698)
Maximum Dry Deasity | 113.7 pecf

Opcimum Moisturs % " 14.0%

Copies: Addrassas (2)

REPLY TO: 4700 LINGCOLN ROAD, N.E, ALBUQUERQUE. NEW MIXICO 87109

PHOENIX TUCION ALSUGUERGUE SANTA F2 SALYT LAKE CITY €L PASD RCNOBPAAKT
(502} T 4848 (OOL) THBZTTY 1908} 540080 (808) 471-7838 1901) 3680720 (9181 584-1017 (701 331-2373
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5.7} SERGENT, HAUSKINS & BECKWITH cansuvrine scovecumicar enaincns

SO\L & FOUNDATION CMAINETRING °*+ CNGINCERING GZCLO3Y ¢ =YORQGLOLGGY
l MATERIALS CNGINETRING ¢ MATERIALS TESTING ¢ EMVIAOMMENTAL STAVICES

-ene LS, 1989

Unizad Nuclear Carperacion S&3 Job No, C89-5034
7.2, lrawer 2Q
Salluz, New Mexice 87301

ATmanzizn: M-, Charles G. Johason

Sralecz: 1989 Zeclamacion Work )
Chuszh Rock Uranium MAIL - 829 -4

Lasy No. 1367: Sandy clay, predemizancly fine, zmediu=m plastisizy, dark
' browa sazpled from N 74850, I 59130, FSG <4.0' by S&3 ez
May 25, 1939.

SIIVE ANALYSIS

Sisve Stze fer=enz Pagsing
No. & 100
No. 12 : g9
No. 40 s$7
Yo. 100 8y
No. 200 9
LU LIMIT 33
PTASTICITY INDEX 16
7.5, CLASSITICATIION cL N

MOISTURS-DENSITY RELATIONSHIP (ASTM D698)

Maxi=uzn Dry Density 110.1 pet

]

Cpcimm Moisture 15.52

Copies: Addrassee (2)

REPLY TQ: 4700 LINCOLN ROAD, N.E. ALBUQUERQUE. NEW MEXICO 87109

PHORMIX TUCION . ALBUOUECRAUE SANYA MR SALT LARE CITY . rasO RENC/EPAARD
(602} ETL4848 (003) 79R-ITPD (308) 8640000 (908} £71-T838 1801) 306-G720 (9151 8041017 (TOX! 131-137F



) g ) .‘\ A-89
1‘ SERGENT. HAUSK'NS & BECKW'TH cansus;mc GROTECHNMICAL ENGINKERS
K l AN e uarERACS TRETING - ENVIROWMENTAC SEAVICES

t

December 138, 1989

United Nuclear Corporatiom SHB Job No. C89-5034
[}

P. 0. Drawer QQ
- Gallup, New Mexico 87301
Atten: Mr. Charlaes G. Johmson

. Project: 1989 Reclamation Work
Church Rock Uranium Mill

89 Ne- 5

-
. ~

Lab No. 1548: Silty sand, very fine, nomplascic, tan sampled from 59, 260 E
and 74, 570 N by SHB on 7/18/89

-  SIEVE ANALYSIS
Sieve Size Percent Passing

- No. 10 100

- No. 40 99
No. 100 69

- No. 200 45

’ LIQUID LDMIT NV

- PLASTICITY INDEX NP

4 ' U. S. CLASSIFTCATION s

REPLY TO: 4700 LINCOLN ROA/O. N.E. ALBUQUERQUEL. NEW MEXICO 87109

PARKS
PHOBMIX TUCEON ALBUSUESROUK SANTA FE SALY LAKE CITY £ PASSe :,“‘”z:. :u-n
| (603) 2724848 (sag) TeR-27Te (308) 884-0980 (908) 471-7838 (60¢) 208-0720 (919 884-1017 3314183
l : FAX 373-7230 PAX 620-0023 PAX 804-1684 PAX 438-7186 VAR 2000737 FAX 383-T739 FAX
o m e o s e
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b | | A-90
} SEHGENT, HAUSKINS & BECKWITH consuiring SEZOTECHNIGAL ENGINEENS

. ENGINCERING GEQLOGY HMYOROGEOLAAY

December 18, 1989

United Nuclear Corporation SHB Job No. C89-~5034

P. 0. Drawer QQ
Gallup, New Mexico 87301
Atten: Mr., Charlas G. Johnson

Project: 1989 Reclamation Work

Church Rock Uranium M{1l
BONC - &

Lab No. 1547: Sandy clay, trace of gravel, low plasticity, dark brown -

sampled from North embankmenc, 59, 500 E & 74, 970 ¥ by
SHEB on 7/28/89

SIEVE ANALYSIS
Sieve Size Parcent Passing
1/2 inch 100
3/8 inch 100
No. 4 : 97
" Ne. 10 92
No. 40 . 87
No. 100 : 76
- No. 200 56
LIQUID LIMIT 25
PLASTICITY INDEX -8
U. S. CLASSIFICATION CL

85008 |

|

sl REPLY TC: 4700 LINCOLN ROAD, N.L. ALBUQUERQUE. NEW MEXICO 87108
PrHOCNIX Yucson ALSUQUERGUR SANTA FE CALT LAKR CITY L PASO
(600) 73-¢848 {00R) 792-2T7TO (308) 884-0080 (908) 471.7838 (001) 3000730 (919) 864-1017
PAX 373-7230 FAX a20-e022 FAX 804-1604 FAX 4387184 PAL 368-07X7 FAX 363-7739

“
E S0IL 8 FOUNDATION ENGINEELRING s
} MATERIALS TNGINEERING . MATETRIALS TESTING . ENVIRONMENTAL SERVICES

~,-

RENC/BPARKS
(703) 331-2378%
FAX 331-4133



SERGENT, HAUSKINS

A-91
& BECKWITH cowsuirinag croreenmicat txaineras

$QIL @ FOUNQATION ERO)
MATERIALS CNGINKERING

. ENGINEERING GEQLOGY nYORQCLCLOGY
MATERIALS TECTING . CMVIROMNMENTAL SEARYVICLES

NEERING

Juze 15, 1989
Unized Nuclear Corperacion S¥3 CJeb No. C83-5034
7.2, Trawver Q
Jallup, New Mexicas 87301
Aszanciza: ¥z, Charles G, Johason
Froiess 1289 Reclazacioz Work
Caureh Rock Urasium M41l 89 P4CL‘-7
Lad No. 1343: Clayey sand, considerable amounz of gravel, lew plastiziczy,
dark Srown sa:nled fzom Toe Daz, N 75280, £ 59200 by SHS en
May 22, 1989.
SIZVE ANALYSIS
Siaye Size' Jercens Passing
2 inchas 160
I 1/2 iackes 25
l 4ach 95
3/4 inch 93
1/2 {aeca 89
31/8 iaea 86
No. & 73
No. 10 74 .
Ne. 4Q 70
No. 1CO 63
No. 260 48
LIQUID LT 27
PLASTICITY INDEX 8
0.5. CLASSIFICATION : SC - M

¥OTSTURE-DENSITY RETATIONSHIP (ASTM D698)

Maxmizum Dry }quity

Opit=um Moiscura

Copies: Addfessee (2)

115.5 pef

13.42

REPLY TO: 4700 LINCOLN ROAD, N.E. ALBUQUERQUE. NEW MEIXICO 87109

TUCION
(SR) TORAT7S

eaOux
{053} TT7I6848

ALSUQUERQUTE
{308) ss-Cree

. PASO REMO/BPARKS
(018) 8041017 (TOR) 3313373

SALY LARE CITP
°.31) 28607

SANTA FX
(S08) 4717336



ok

[l ¢,17 4 TUCSON |
{003, S72-4048 (003) TH2-I77E

A-92

- ‘ X SOIL & FOUNDATION ENGINEZMING

M TERIALS ENGINCERING . MATERIALS TEITING

<une 15, 1989

Uniczed YNyglear CsrTperation
7.2, Zrawer CQ
Jellup, New Mexizs 87301

iztencisn: ¥z, Chasles G. Jcohmseon

azz: 1689 2ezla=macicn Work
Churss Rock Uraaiua Mill

. o - 2 o ———— . .
132 No, L350: Sandy clay, trace of gravel, mediu=m plasticicw, darck
sazpled frow area hHetween YW embankazen:z & Tce laz by

May 22, 1989.
oo rerave

—
SIETI ANALTSIS

Sieve Size
EAAAASNL 212

ENGINCENING GEOLOQY. . nvQROQGLOLAGY

o EMVIRQMMENTAL SLRVICCS

:'s';a"x SEAGENT, HAUSKINS & BECKWITH comsuirine atorecnnicas tnaineens
¥

SE3 Jeb No. C89-3334

8o M-8

——

3/4 laex
1/2 inea
3/8 {zca
Vo. 4
No. 10
No. 43
No. 100
No. <00

113Uy Lo 3t

FLASTICITY TNDEX 13

U.S. CLASSITICATION c

MOISTURE-DENSITY RELATIONSHIP (ASTY D698)
Maximm Dry Dcnsi:y'e 113.2 pef

Optimum Moiscure 13.32

Copiles: Addrassee (2)

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

ALBUCULROUT |ANTA FR
(D008} 8840980 (808) £T1-7T838

SALY LARE CITY as, PALG RIMOYFARKS
(0G1) 280072y (DI 88 1Q1T (T} 331237



L | - A-93
;7§‘—71 SEAGENT, HAUSKINS & BECKWITH comsuiting acorcemnicat tmaincens

~ly B \ $OIL & FOUNMCATION ENGINCERING ¢+ CNGINEERING GROLOGY . HYOROQLOLDGY
| _ HATCRIALS ENGINELAING MATTRIALS TEITING . CNVIROMMENTAL SEAVICES

==
Augusc 29, 1%89

Tnizad Nuclear Corporaticez SEB Job No. C89-5034
?. 0. Crawver QQ

Gallup, Naew Mexics 37301

Azsen: Xr. Charles G. Jchnsen

?roiecs: 1989 Reclamacion Work
Chuzch Roek Uranium M1 89 NC -9,

ab Neo. 1l309: Sandy clay, fize, zadium plasciciry, mediuz browm, sazsled
£rem Norsh ezbaniimenc, by SE3 ou 7/18/85.

SIIVI ANALTSIS
-

Slevae Siza Perzent Pagsinyz

No. & 1C0Q

No. 10 99

¥o. <0 ° L

No. 1lCG as

No. 2CO 60 -,
1IQUII LIOT % '
PTASTICITY TOEX 17 .
7. S. CLASSTITICATION CcL

MOTSTURE~DENSZITY RELATIONSHIP (ASTY D698)

Maxi=u= Dry Density 109.0 pef

Optizun Moisture 16.12

nid .
Copies: Addrasses (2)

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

PHORNIX T™CEBOMN ALBUQUTROUE SANTA FE SALT LAKE CITY o, PFASC RENQUPAAKS
(‘O&lw (002) 7T93-3779 (308) S0s-00ed {908 £71-TRIS (801) 2€0-0720 (01T 681017 (703} 3312378
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: .S__:_.'l ERGENT' HAUSKINS & BECK‘N”-H CONSULTING QECOTCCMNICAL ENGINEENS

[ 4 . CMQINECEAING FL0LEQY ¢ HYDROGEKC
B } :OA‘:::v:::"&‘c?::t::“:;“ l?me-uuus: ;:rmm ' CNVIRONMENTAL uuv‘;g:;
=
July 20, 1689
United Nuclizaz Corperaction SE3 Job No. C£9-5034
2.2, Orawer QQ
Gailup, New Mexico 87301
‘Atzanciza: Mz, Chazles G. Jchnson
?229jecs: 1989 Reclamation Work , _
Chuzred Roex Uranium M1 E3€> NC-1o
Zad ¥e. 1492 Silzy sand, gravelly, nonplastic, cam, sazpled froca existing
£i1) area at 76, X cell by S23 cu July 12, 1589.

SIIVE OANALYSIS

Siéve Size Perzenz Passing

3 inches 1CQ

2 inches 9l

1l 1/2 laches 83

1 inex 79

3/4 izen 73 ¢

1/2 iz2a 67

3/8 izca 63

Na. & $é

No. 10 43

No. 40 43

Vo. 100 3]

No. 200 20 ¢
LIQUID LT NV
PLASTICITY DNDEX NP
U.S.CLASSIFICATION P

MOISTURE-DENSITY RELATIONSEIP (ASTM D698)
Maximm D'ry' Dansity 118.3 pct

Opti=um Moiscura 11.2%

.%5,2. ] |

Coplas: Addresses (2)

REPLY TQ: 4700 LINCOLN ROAD, N.L. ALAUQUERQUE, NEW MEXICO 87109

PuOENIR TUCSON . MBUQUTIROUE SANMTA MY SALT LAKE CITY"’ L PasO ATMO/BPARKS
1003) 3736048  (€03) TR-ITTE {308} O84-0000 (908) 4717630 (291) 2649720 (O18) SAA1017 (702 331-2378
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Z .‘E | SOIL & FOUNOATION CNGINCERING

-
]

= GERGENT, HAUSKINS & BECKWITH consuurine atortennicas

A-95

TNGINEELRS

MATERIALS CENGINEEMING

izad Nuszleszr Ccorporatioa SE3 Jch Ne. C39-
.J. Trawer QQ

allyup, New Mexicos 87301

srzancicn: Mz, Charles G. Jchnson

Proiegz: 1989 Reclamation Werk

. CNGINCERING GECLAQY . “YORQGECLAGY
. MATCRIALS TUSTING . CHVIRONMENTAL SCAVICES

LY
3324

Caursh Reck Uranium MaLil 8o NC-i{
-3 No. 1343: layev sand, :'3ce of g-ave-. lcw plastizisy, goevish Srowm
sampied frsa NW exbazk=enc {suriace) »y SE3 cn May IZ, (%89
SIIVE ANALYSIS
Sieve Size Perzanc Jasgsing
3/4 inch 100
172 inel 9
3/8 iaex €93
No. & 99
No. 10 58
No. &40 39
No. 100Q 63
No. 2CQ , 63 -
LoqUI2 LT 22
PLASTICITY INDEX 7
U.S. CLASSIFICATION §C - M
YOISTURE-DENISTY RELATIONSEIP (ASTM D698)
Maximum Dry Density '121.0 134
Opitimum Moisturs 12.02
Copies: Addrassae (2)
REPLY TO: 4700 LINCOLN ROAD. N.E. ALBUQUERQUE NEW MEXICO 87109
ALNOrIPARKS

rROEMM vcsan | ALBUGUEROUVE - SANTA FE SALY LAKE CITY [-% I3 -

{603d) m-‘“l (0031 7022779 1908) 8840990 (908 471-TEI8 (001) 29409720 (918) 5841017

€7032) 331-2373
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=t=
- ‘ : | SEHGENTp HAUSKINS & BECKWITH consuLrine GEOTECNNICAL ENGINCERS
_A S0iL & FOUNDATION ENGINEERING °  CNGINEERING GROLOGY * AWYOROGROLOGY

t ‘ MATERIALS ENGINECERING * MATERIALS TESTING * ENVIROMMENMTAL SERVICES

==
" December 18, 1989

-, . ‘
. United Nuclear Corporation SHB Job No. C89-5034

T P. O. Drawer QQ
Gallup, New Mexico 87301
Atten: Mr. Charles G. Johason

. Projecec: 1989 Reclamarion Work
Church Rock Uranium M{1l1l

EONC-12

N Lab No. 1614: Sandy clay, very fine, madium high plascicity, dark brown
i _ sampled from clay barrier @ South end of North cell by

SHB on August 28, 1989

SIEVE ANALYSIS

-]f Siave Size » Percent Passing
N No. 10 100
1% No. 40 100
I No. 100 . 82
3 No. 200 63
I '
& LIQUID LIMIT 43
—J : PLASTICITY INDEX o
]" U. S. CLASSIFICATION cL

M!

|
|
{
!

|

e

Lo b Gk waomBi i g,

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

PHOENIX TUCSON ALBUGUEROUE SANTA FE SALT LAKE CITY L PASO REMC/EPALKS
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. S A SERGENT,HAUSK[NS&BECKWWH coruuu-;ma GLOTECHNICAL ENGINTEIRS

. INGINEERING GEOLQGY .. “YORCGEOSLIGY

Al SOIL & FOUMOATION CNSINCERING
| B l MATERIALS ENGINCERING . MATERIALS TESTING . ENVIRONMEINTAL SEAVICLES
==
Cecember 18, 1989
“aized Nuclear Corporatiom SE3 Job No. C89-3034
?. 0. Jrawer QQ ' ’
Zailldp, New Mexico 87301
Aztan: Mz, Charles G. Johnson
;
Frsiecz: 1989 Reclazmazion Work
Church Rock Uranium MILL
lab No. 1348: Silsy sand, very fize, nerplastic, tan sazpled £roa 53, 260 ¢
aad 7%, 570 ¥ by Sd3 on 7/13/89

SIIVZ ANALTSIS

Sieve Size Percent Passing

No. 10 100

No. 40 -99

No. 100 69

No. 200 ) 45
LIQUID LT NV
PLASTICITY INDEX NP
U. S. CLASSIFICATION M

| OA%-CRY

B
! SERVCE
L______, REPLY TO: 4700 LINCOLN ROAD. N.€. ALBUGUERQUE, NEW MZXICO 87109
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1989 Reclamaticn Work
Caurch Rock Uranium M{11

SE3 Job No. €89-5034

REMOLDED PERMIABILITY

95% of ASTY D-698 Method “A", Field Lat #F-iC04, Maximuz Deasity 114.7 pcs
? Cpeimuam Moiscure 14,47 '

3egianing Moisture “14.5%

Tiznal Moisture : 19.1%

Flow 1.38 x 10 ~9 CM/SEC

oid
Copies: Addressee (2)
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A SERGENT, HAUSKINS&BECKW'TH CONSULTING GELOTECHNICAL ENGINEENS

B 1 - 01, & FOUNDATION ENGINEERING . ENGINERTING GEZOLOGY . =“YQORQGEQLOGY
—

MATCRIALS ENGINEERING . MATERIALS TELSTING . CNYIRONMENTAL SERVICES

wa2iced Nuclear Corporacion ' SE3 Job No. €89-5034

Praject: 1389 Reclamation Work
Caurch Rock Uranium MIIL

ab No. 1547: Sandy clay, trace of gravel, leow plasticity, dark brewm
sampled from North embanikzent, 53, 500 2 & 74, 970 Y by
SE3 on 7/28/89
-3ZZVE ANALYSIS
Sieve Size Percent Passing
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1389 Reclazmarion Werk
Church Roek Uranium Mill

§¥3 Jeb No. C39-5034

REMOLDED PIRMIA3ILITY

<

Cptizuz Moiscuzre 13.4%

o VO

Jeginning YMoisture 13.5%
Fizmal Moisture 14,67

3

Flow 3.48 x 19 ~° CM/SEC

ajd
Copies: addressee (2)
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0f ASTM 0638 Merhod "A”, Field lab #F-10Cl, Yaxizua Dedsicy 114.2 pef

-

D T

]
fS_ .~ SERGENT. HAUSKINS & BECKWITH
-Il COMBA M) CAC I aCA, QuOperi

D - PN
ASIASNCIA « SUITA M + Ma.T LAKE GTY + A PAID » (ORGP WS

P i deadid



: -A-103

M3 7!1 SERGENT, HAUSKINS & BECKWITH consuirine arorscmnicas enarmecrs

SOIL B FOUNQDATION ENGINEEZRING . ENGINEENING GEOLDOGY . NYOROGLOLCSY
. MATERIALS TESTING . ENVIRONMENTAL SERVICES

l MATERIALS ENGINCERING

t

Jececzber 18, 1989

<

United. Nuclear Corpecration SEB Jcb No. £39-3024

?. 0. Jdrawer QQ
Gallup, New Mexico 87301
Atzen: Mr. Charlas G. Johnson

Projecr: 1989 Reclamarion Work
Chursh Rock Uranium MI1L

Lab Nao. 1514: Sandy clay, very fine, zedium hizh plasci:::y. dark brown
sampled from clay barrier @ Souch end of North zell by
SES on, August 28, 1589

SIZVE ANALTSIS

. S .
[ SOUPILI S Ju8 | PP LR WSRO

vy

-

Sieve Size Percent Passing
No. 10 : " 100
No. 40 . 1C0
No. 100 . » 82
No. 200 ) 63
LIQUID LIMIT 43
PLASTICITY INDEX . 21
U. S. CIASSIFICAIIOS CL
i 939959 |
| SHB |
2
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& \onab !
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1989 Reclamacicn Work _
Churea Rock Uranium M1l -

SE3 Job No. C89-5034

REMOLOED PERMIARILITY

337 2f ASTM D-698 Merhod "A', Lab #1509, Maximum Density 1C9.0 pef @ Cptimunm
Moisture 16.1%

3agianing Moiscure 16.1%
Tinal Moisture 15.7%

Tlsw 3.37 x 10 T2 qu/sEC

o1d
Copies: Addressee (2) .
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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, prdducts, 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 producé 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

Camoniel nvironmental
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2. Backfill and grading of Borrow Pit No. 2
3. Tailings grading

4, Soil covﬁer

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. Drai'nage 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 |
B. Interim surface water control

Canoniel nvironmental
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7. Revegetation
8. Mill facilities decommissioning.
The work performed as part of these activities is described belovy:

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:1V).

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.

Canoniel nvironmental



B-4

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 reméining 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:

Camnoniel nvironmental
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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.

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. ' |

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. - |

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.
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.

Canonielnvironmental
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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 theseé Drawings and such additional or supplemen'tal
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.

1.8 Project 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

Canomielnvironmental
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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:

ASTM A 121:

ASTM A 760:

ASTM D 698:

ASTM D 422:

ASTM D-4318:

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-b (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:
11. ASTM C-150:
1.8 Submittals
1.8.1 Permits

"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" '

"Specifications for Portland Cement".

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

Water control

Burning

Road use

General construction.
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1.8.2 Equipment

A typed equipment list shall be prepared indicating the approptiate 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. Cofrugated steel pipe
3. Geotextile fabric

4. Seeq mixture

5. Fertilfzer

6. Mulch

7. Fence.
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- 2.0 INTERIM STABILIZATION CLEARING AND GRUBBING

2.1 General

2.1.1 Scope 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 - Ihterim Stabilization Haul Roads/Access Roads
2. Section 4.0 - Interim Stabilization Excavation and Grading.
2.2 Products
Not applicable.

2.3 Execution

Cleavring 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 lNTERIM STABILIZATION HAUL ROADS/ACCESS ROADS
3.1 General

3.1.1 Scooe of Work

Unless otherwise specified, labor, materials and required equipment shall bé 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 measure‘d 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. Compactibn 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, A
5. Placement and grading of interim stabilization soil cover mgterials.

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. Scils 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-gréined 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 foi' 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 uncbvered 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 80 percent of the maximum dry density as determined by
ASTM D 698. ‘
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4.3.3 Soil Excavation and Grading

Soil excavation and grading shall include, but not be limited to, soil embankrment
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
SH: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 80 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 Drawvings
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 in up
to a 12-inch thick maximum lift thickness, measured loose, and compacted by tracking
with construction equipment. The stripped areas shall bé regraded to meet the
approximate contours of adjacént 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 expésed 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 Qsed for interim soil cover shall be fine-grained clays, silts, and sands, well-miixed,
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 optimurm 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 c'omplies 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), claye'y 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 performancé-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 p'lacement 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 stabilization 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 Excayation and Grading.
5.2 _Products
Submittals for all of the fpllowing 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 théir 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 designation .of 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 gréde around and over the pipe shall alse 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 of Work

Unless otherwise speciﬁed, labor, materials and required equipment shall be furnished,
and operations related to interim stabilization revegetation shall be conductéd 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

compasition by weight of pure live seed (PLS) per acre (AC):
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Growth Pourids’
Scientific Name , Common Name Habit PLS/AC
Agropyron smithii Western Wheat- NS 5.0

grass :

Bouteloua gracilis Blue Grama | NB 2.0
Oryzopsis hymenoides Indian Ricegrass NB 4.0
Sporobolus airoides Alkali Sacaton NB 0.5
Bouteloua curtipendula  Sideoats Grama NB 2.0
Hilaria jamisii Galleta NS 3.0

Notes:

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

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:

. ' Growth Pounds
Scientific Name Common Name Habit PLS/AC
Agropyron tricophorum  Pubescent Wheat- IS 8.0

: grass
Agropyron intermadium Intermediate - IS 4.0
Wheatgrass

Agropyron elongatum  Tall Wheatgrass 1B 8.0
Agropyron desertorum Crested Wheatgrass B 20
Elymus juncas Russian Wildrye B 2.0

Notes:

1. IS - Introduced sod former. : ,
2. IB - Introduced bunchgrass. ' G&W@Wﬁ@EﬂViFOﬂmeﬂtdl
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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 sail 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

Seéding 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, wéter 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 muiched 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 inbluded 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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Dismantling of all remaining wood stave tanks,

Removal of equipment attached to the precipitation and countercurrent
decantation (CCD) building frames,

Removal of standing equipment within the floor space of the CCD and
precipitation buildings which would impede disassembly of the structures,

Dismantling of the CCD and precipitation building structures,

Removal of any remaining equipment within the concrete foundations of
these buildings,

Removal of the covers, walkways and platforms associated with the solvent

extraction tanks,

Dismantling of the semiautogenous grinding (SAG) mill conveyor housing

and the grizzly,
Removal and cutting of any remaining steel storage tanks, if any,

Decontamination or demolition of the solvent extraction tank concrete,

- Decontamination or demolition of other above-grade or on-grade concrete,

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. hemoval of contaminated soil and sealing of buried pipe openings,
16. R.emoval 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,
18. 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, measu‘red
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 D6398).
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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 ahd 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 buildingé, 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
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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 "hoet 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 previouély 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.

Sail - 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 spécifiéd in Section 10.0 - Final Reclamation Excavation and Grading.
Additionally, exi‘sting 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 Generél

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 haul/access roads;

2. Excavation and grading for modifiéation of the Pipeline Arroyo;

3. Excavation and grading of other surface water control chénnels and ditches;
and

4. Placement and grading of final reclamation soil cover materials.

Areas subjebted 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 shallliden'tify 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.

Tailings 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 adjaéent 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 that minimizes 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 + 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 Grading

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:1V. 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 funoff 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 Madification

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.

Canomielnvironmental



B-50

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 thicl?ness of 12 inches as.required to attain the
lines and grades shown on the Drawings. Each lift shall be compactéd 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
revégetatéd 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
’D_rawings. 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

Canonielrvironmental



B-51

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 piaced 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 placéd 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-1. 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 thé 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 degradatioh and separation of the material.
The rock mulch shall be spread with a road grader to achieve the desired thickness of

3 inches.

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 muich-voids 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. Theréfore, 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
speci'ﬁcations. 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).

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 Testing

NRC's Testing STP specifies that a one-point Proctor test be pérformed for every five field
moisture/density tests. The Standard Proctor testing frequency employed by United
Nuclear during NQrth and Central Cell interim stabilization of one full Standard Proctor test
for every four field moisture/densify tests exceeds the total recommended fkéquency 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

o

- -/

e
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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/denéity 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 1887 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 iﬁterim
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 sarhples
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 wvill 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 gradafion 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 scil 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, Usea 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 muich 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,

S. 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 éoil 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 quare, the soil layer shall be considered adequate. If the thickness
measures less than the minimum, additional soit 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 sail 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 1.1.1 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 8.0 - Final Reclamation Haul Roads/Access Roads

2. Section 10.0 - Final Reclamation Excavation and Grading.

11.1.3 Definitions

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 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

Pipeliné Arroyo.

Nickpoint - Nickpoint refers to the rock outcrop area within the Pipeline Arroyo as shbwn

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 conhector 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 Dfawirngs.
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 excawvated
in accordance with Section 10.0 - Final Reclamation Excavation 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

/11‘.3.4 Diversion Ditch Construction

v

mielnvironmental



‘B-65

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
Dréwings, 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 Arrdyo to provide site access subsequent to
reconfiguration operations. However, prior to piacement, 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 85 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 638). 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 gradeé 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 - Mil 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:

: Growth Pounds
Scientific Name Common Name Habit_ PLS/AC
Agropyron smithii Western Wheat- NS 5.0

grass »

Bouteloua gracillis Blue Grama NB 20
Oryzopsis hymenoides Indian Ricegrass NB 4.0
Sporobolus airoides Alkali Sacaton NB 0.5
Bouteloua curtipendula  Sideoats Grama NB 2.0
Hilaria jamisii Galleta NS 3.0

Notes:

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

The specified application rates are for drill seeding. All seed shall be furnished in coriginal
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 pou'nds'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 Muich

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
so-il 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 previdusly. |

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 wse.
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 |
2. Aggregates: Flne 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-line, and complete in every detail.
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fABLE B.1

SUMMARY OF THE FIELD TESTING AND INSPECTION PLAN

NRC Staff Technical Position

Quality Control Activity Frequency (a)
Full Proctor tests (ASTM D 698) One test per every 15 field density tests
One-point Proctor tests _ One test per every 5 field densiiy tests
Field test for moisture/density 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

Nuclear density guage correlation (if appropriate) One sand cone test and one oven-dry test
per every 10 nuclear density tests

Gradation and classification testing of cover soil Minimum of one test each day of cover soil in
(includes Atterberg limits) , excess of 150 cy and one test per 1,000 cy
Rock durability tests (specific gravity, absorption, One test series at 10,000 cy and 20,000 cy
soundness, L.A. Abrasion) riprap placed, then oneé 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 Layer
50 (b) Thickness ) Percent Passing by Weight
Location (inches) (inches) Sieve Size: 20 Inch 15 Inch 12 inch 10 Inch 6 Inch 5inch 4 inch 3inch 1inch No. 4
Upper Section
South Cell
Drainage Channel 15 23 100 28-40 8-21 2-14 0-10
North Cell
Drainage Channel 9 & 15 100 45-58 10-33 0-23
North Diversion o
Ditch 6.0 10 ) 100 28-51 13-36 0-9
Buried Jetty 6.0 96 100 28-51 13-36 -~ 0-9
Branch Swales H and |,
Lower Reach of
Runoff Control Ditch 3.0 6 100 45-67 . 0-22
Soil/Rock Matrix,
Branch Swales, Upper
Reach of Runoff

Control Ditch 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 ot 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

Bedding Bedding
D D .
50 Thickness 50 Bedding Material Gradation

Location Badding Layers (inches) (inches) Sieve Size: (inches) 3-inch 3/4inch No. 4 No.10 No.40  No. 200
Upper Section South Layer 1 0.02 3 Bedding Layer 1 0.02 100 85-100  65-100 47-94  23-70  15-30
Celi Drainage Channel Layer 2 0.35 3

_ Bedding Layer 2 0.35 65-100 43-80 22-60 15-38 5-12 0-10
North Cell Drainage Layer 1 0.02 3
Channel Layer 2 0.35 3
North Diversion Ditch Layer 1 0.02 3
Layer 2 0.35 3

Buried Jetty None NA NA
Branch Swales H and | Layer 1 0.02 3
and Lower Reach of Layer 2 0.35 3
Runoff Controi Ditch
Soil/Rock Matrix None NA NA
Branch Swales and Upper
Reach of Runoff Control
Ditch Layer 1 0.02 3
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TABLE B.4

BRANCH SWALE CHARACTERISTICS

Minimum Riprap -
» Bottom Peak Depth Swale D Riprap
Swale Length Slope Width Discharge of Flow Depth 50 Thickness
Designation (ft) (fuft) (ft) (cfs) (ft) (f1) (in) (in)
A 2,600 0.0038 10 40 0.98 2.0 1.5 3.0
B 3,600 0.0083 20 97 0.97 2.0 1.5 3.0
C 3,400 0.0050 10 75 1.38 2.0 1.5 3.0
D 3,200 0.0028 10 68 1.43 2.0 1.5 3.0
E 1,350 0.0037 10 85 1.63 2.5 1.5 3.0
F 1,600 0.0031 10 126 2.00 2.5 1.5 3.0
G 1,400 0.0021 10 99 1.88 25 1.5 3.0
H 2,550 0.0085 20 284 1.90 2.5 3.0 6.0
| 550 0.0040 20 385 2.65 3.5 3.0 6.0
J 1,900 0.0047 10 101 1.66 25 1.5 3.0

Note: See Figures 5-1 and 5-2 for swale locations.
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2. AFTER _DRAWING NO. 86-060-8497
(FIGURE [} IN THE MARCH 4, 199]
RESPONSE TO NRC COMMENTS.

1. AVERAGES DERIVED FROM AVAILABLE
FIELD AND LABORATORY TEST DATA TO
DATE IN OESIGNATED BORROW AREAS.
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iR 3 LI AT
THIETs < o

W0 TTY <!

WEATURED MAZT DENGITY .73 ¢ -3 —_—
MEASURSD SOLFCT TERM CONCENTIATION ? T M) VioodamM
WEIGHT % MCISTURE 1.6 % B
MOISTLRE SATRATION TEITIIM 478

CALCULATE CIFSUSION SOESFICIONT 7.350-03 ol sT-i

BARE SOURCE FLUX FROM LAYER 1: €.8160+@2 9Ci m™-2 s°-1

RESULTS CF THE RADON DIFFUSION CALCULATIONS

LAYER  THITKNESS  EXIT FLUX  EXIT CONC.
(am}  (pCi m"-2 s7-1) (pCi i7-1)

S.0000+02  1.8980+02  I1.R1D+5
2.1X0+02  3.418D+31  L.6S7DS
4.5620+01  1.9580+0L  0.0000+0
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TABLE 1

e- e a
Dry Bulk Moisture  Radium Diffusion
General Boring Specific Density Content Content Coefficient Emanat ion
Description MNumber  Depth _ Gravity {pcf) _Porosity (%)  (pCi/q) (cmzlsec) Coefficier
Fine-Grained 659 37.8% 2.72 18 .54 29.6 602 0.0056 0.16
Tailings 660 8.0' 2.81 74 .58 4“.27 341 0.000001)1 0.37
Slimes 660 15.0° 2.84 94 47 60.0 1099 0.0000016 0.31
660 271.5' 2.15 89 .48 32.2 285 0.0000016 0.26
660 3.5 2.84 79 .56 4] .4 526 0.0000027 0.28
662 40.0’ 2.12 84 .51 36.4 _ 574 0.0000062 0.21
662 42.5' 89 .85 43.8
658 10.0' 2.81 as .50 17.4 402 0.0067 - 0.22
658 32.%' 97 .55 43.6 '
Averages 2.718 86 .53 18.7 547 1.76 X 1073 .26
95 Percent Confidence 2.73 to N.A. 0.50 to 29.7 to 296 to 0.00022 to 0.20 to

Interval , 2.83 0.56 47.7 798 0.0053 0.32

§1-2
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1 TABLE 2
Coarse Tailinas Laboratory Yest Data
Dry Bulk Hois(ure Radium Diffusion
General Boring Specific Density Content Content Coefficient tmanation
Description HNumber  Depth  Gravity {pcf) Porosity (%) (pCi/q) (cm¥/sec) _ Coefficien
Tailings 658 15’ 105 .40
Sands 658 20’ 2.83 104 .41 23.5 160 0.0000053 0.32
658 30’ 2.81 98 A4 23.4 141 0.000019 0.27
658 40’ 2.89 92 .49 31.2 212 0.000002 1 0.25
659 10’ 2.84 95 .46 6.1 12 0.037 « 0.18
659 20’ 2.83 94 47 10.5 221 0.023 < 0.21
659 30’ 2.14 97 .43 13.1 132 0.016 % 0.20
659 32.5' 106 A7 8.1 1S 0.042 4 0.27
662 20’ 97 .49 34.1
662 25¢ 2.18 96 .36 25.1 108 0.0000025 0.33
662 30° 2.19 94 .46 29.6 an - 0.0000013 0.28
Supplemental A _143.] B}
Averages 2.81 971.5 0.45 21.5 154 ooxy 0.26
95 percent Confidence 2.771 to N.A. 0.43 to N.A. 125.0 teo OOV 0.25 to
Interval 2.89 ] 0.47 183.0 o o4l 0.27

0z-2
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SUMMARY OF GEQTECHMICAL PROPERIIES
%ORTH AND CERIRAL CELL INILRIN COVER 50115

tstimated Borrow Volume: 45,000 cubic yards

(U.S. Stanlaid Steve Size Mebers)
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SUBMARY OF GEOIECHMNICAL PROPERIILS
PIPELINE ARROYO BORROW MAMERIAL

Estimatod Sorrou Volums: 300,000 cubiie yards Giatn Site Analyats

o o (U.5. Standard Sieve Site musbers)
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August 31, 1988

/ Subject: laboratory Testing, lanonie Project
_ No. 86=060=04

Job No. 1 719 88

Mr. Matehew J. Yovich -
Cancnie Envirormencal Services Corporaticn
34 Inverneas Terrace East, Suite 100
Englewood, Colorado 80112

oear Mr. Ysvich:

~ As requestad, we have performed gradation analvses on fsur soil sampiss
received July 27, '988, at our Denver laboratory. Thase resuits are rresented
on Figs. ! and 2. In addition, we have performed a Harvard Tiniacyra

-

campacticn test (Fig, 3) and a capillary-moisture relacionsmup test ‘Table -

ad Fig. 4) on Sampie No. 88=RP-P-5 at 0 to 3 feee. All zasting assign 1 =z
date nas oveen campieted., :

If you have any questions or need further assistance, please fael free <o

Sincerely,

CHEN & ASSOCIATES, INC.
- ,"" 1,00 e

By Ales ML

Sadly K. Milier, a.Z.7.
S&ils lLaboratory Supervisor
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/ Agqust i, ":38
3836=-060~=04
: Job No. | "'? 88
CHEN AND ASSOCIATES, IXC.
TABLE I

Summary of Capillary-Moisture Relaticnsnip Test Resuits

Samole No. §8-RP=p-5 @ 0-3'

Average [nitial Moisture
Content, % = 14.6

Average Initial Dry Density, pcf = 112.6

Tension. bars © voisture Centent, 3

0.1 18.29
0.3 15.89
0.5 16.00
1.0 14.96
2.0 14.88
4.0 - 14.43
s.0 13.63

Chen & Associates
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CAPILLARY=MOISTURE RELATIONSHIPS Ne-




Chen@Northern. uic.

February 25, 1991

Mr. Matthew Yovich ) )
Cannie Ewirarmental Services Corporation
94 Inverness Terrace East

Englewood, Colorado 80112

Subject: Labaratory Testing

Jcb No. 1 305 91, Part 3

Dear Mr. Yovich:

As requested, we have performed a grain-size analysis including hydrcmeter
analysis on each of two tailings samples which we received at our Denver
laboratory on February 15, 1991. Testing was performed in accordance with AsTM
D422-63. The results of the tests are presented on Figure 1, attached.

If you have any questions or if we can be of further assistance, please call.

Sincerely,

- Chen=Northern, Inc.
Sadly K It

Sally K. Miller, A.E.‘i‘.

Laboratory Supervisor

Rev. by: NFL

SKY/kd

Enclosure

A memper of zhe Qroup arcampanies
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IN-SITU MOISTURE CONTENTS
COARSE TAILINGS, SOIL COVER, AND FINE TAILINGS
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COARSE TAILINGS AND SOIL COVER IN-SITU
MOISTURE CONTENTS
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l APPLIED SOIL MECHANICS @ ENGINEERING GEOLOGY @ MATERIALS ENGINEERING
8 OWAINE SEAGENT 78, JOHN 8. MAUSKINS, P B, GEOMGE M. BECKWITH & €
AQBEAT O 80QTH, PE. BENMY € McMILLAN P E.

OALE V. BEDENKOP. P E.
) SUD WOOOWARD

October 26, 1978

United Nuclear Corporation’ SHB Job No. E78-1096
4801 Indian School Road, N.E.
Albuquerque, New Mexico 87110

Attention: Mr. John Abbiss

Re: Embankment Volumes-Borrow Quantities
Tailings Disposal Systems Analysis
UNC Church Rock Mill Site
Church Rock, New Mexico

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

REPLY TO: 2821 GIRARD 8LVD., N.E., ALBUQUERQUE, NEW MEXICO 87107

PHOENIX ALBUQUERNUE EL PASO TUCSON
1602) 272.6848 (50%) 345-3308 (918) S91.8188 '502) 8849332
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22 | pee Site 4y cL 28| 9|51 | 74 84 90 | 95 99 | 100 s [96-1-
23 | Bfanrte 45' | CL 30| 956 | 80§92 94 | 96 96 | 98 100[ 7 |9b-20
24 | oge Site 9% CL 43|18 {96 | 97| 98 100 10 [96-21
25 | poe Site 95' | cL-ML [25| 5|52 | 80] 93 98 | 99 100 20 |96
26 | 3o Stte | 14y sM_ | nv|ne |22 | 42]s2 63 | 77 91 | 100 2 98-z
29 | Btenoite 4%’ cL_ | 49]|22|97 | 98] 98 100 10 |96-.
30 | 338 Stite 4y c. |27f11s5| 73] 80 86 | 92 96 | 100 8 |96-
31 | pee Stee 9% c. |26]11]s2 ] 83| 98 99 [100 s [96-2
32 gf:nﬁte 4% SM NV NP |29 | 70| 96 100 5 |96-2
32 | 500 Site | o4 CL-ML | 25] 6 )61 | 92] 99 100 6 |9u-
33 | oo Stre 4y c. |27] os1| 77 98 100 7 |96
33 | oye Stre | uy su |21 |ne a7 | 86 99 100 < Jon-
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' TABULAT | OF TEST RESULTS
JobNo. _E78-1096
Project ___Embankment Volumes - Borrow Quantities
Church Rock, MNew Mexico .
Material
Source ; )
HOLE UNLIFLED : SIEVE ANALYSIS — ACCUM % PASSING 4
S LOCATION DEPTH CLASS. te | PV e T s T ; T T | v toisi] oty
34 | See Site 14y ~ SM 18 [NP | 40| 69 | 96 98 | 98 99 | 100 5 | 96-
Plan : _ |__ e
See Site ' -
35 1 p1an . 9% SC 24 | 6| 47| 75|94 97 | 98 98 1100 5 __96_
36 | poe Stte 4% sM |Nv |Np | 25| 55|91 96 | 99 100 2 | 96
37 | 55¢ Stee 4y sM {22 |np | 45| 78 |88 89 | 90 100 6 | 96-

L1z-Q

i
1‘5;2, SERGENT, HAUSKINS & BELUFY.



ERre 3

ton o
L] .

"Caurcn foza
Church Rocxk,
SH3 Jcb No.

- i -~ N -
- A D il

lew Mexlico

E79-1096

FIELD MOISTURE TESTS

Test Pit No. Sample No. Depth (ft.)
A-3 A3-6 1.5
A3-7 3.0
A3-8 6.0
A3-9 2.0
A-4 A4-1 9.0
A4-2 5.5
AL-3 4.0
A4-4 1.5
Ab4-5 5.5
A4-6 9.5
A4-7 2.5
A4-8 1.5
A-5 A5-1 10.5
A5-2 9.0
A5-3 7.5
A5-4 6.5
A5-5 5.0
A5-6 2.5
A5-7 .5
A5-8 .0
A5-9 5.0
A5-10 2.0
A-6 A6-1 11.5
A6-2 5.5
A6-3 4.5
A6-4 2.0

i

D-22

% Moisture

13

7
20
13

12
12

18

21
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Church Rock, New Mexico
SHB Job No. E79-1096

D-23
FIELD MOISTURE TESTS
Test Pit No. Sample No. Depth (ft.) % Moisture
A-6 A6-5 1.0 12
A6-6 6.5 18
Ab6-7 4.5 6
A6-8 3.5 8
A6-9 1.0 14
A-7 A7-1 7.0 6
A7-2 5.0 6
A7-3 3.0 12
A7-4 6.5 7
A7-5 5.0 5
A7-6 3.0 14
A7-7 2.0 11
c-1 Cl-1 0 18
Cl-2 5 22
Cl-3 1.8 15
Cl-4 2.2 22
Cl-4 3.0 13
Cl-6 4.0 24
c1-7 5.0 18
C1-8 6.0 21
.Cl-9 8.0 22
Cl-10 8.0 19
Cl-11 9.0 18
Cl-12 10.0 20
Cl-13 11.0 21
Cl-14 12.0 21

{5 1 SERGENT, HAUSKINS & BECKWITH
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Churcn Rock Tallings Ddam
Churca Rock, Ncw Mexico D-24
SdB Job No. E79-1096 ‘

FIELD MOISTURE TESTS

Test Pit No. Sample No. Denth (ft.) % Moisture
c-1 Cl-15 13.0 17
' Cl-16 14.0 17

Cl-17 7.2 13
Cl-18 8.2 13
Ccl-19 9.0 22
Cl-20 10.0 18
Cl-21 11.0 12
Cl-22 12.5 14
c1-23 14.0 12
Cl-24 14.0 14
Cl-25 9.0 16
Cl-26 7.0 21
c-2 C2-4 7.0 8
C2-5 5.0 19
C2-6 3.0 12
c2-7 2.0 11
Cc2-8 5.0 16
c2-9 2.0 12
c-3 - C3-2 6.5 11
C3-4 5.5 17
C3-5 4.5 12
C3-6 3.5 14
C3-7 5.0 14
C3-8 2.5 14
C3-9 .5 12
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Churcon focs T2 ings Cam
Church RKack, mew Mexico .
SHB Job No. E79-1096 . D-25

FIELD MOISTURE TESTS

Test Pit No. Sample No. Depth (ft.). % Moisture

c-3 C3-10 2.5 11
C3-11 3.5 14
C3-12 4.5 17
€3-13 5.5 14
C3-14 6.5 19
C3-15 7.5 17

C-4 C4-1 1.0 13
C4-2 2.5 10
C4-3 4.0 13
Ch-4 6.0 10
C4-5 9.0 20
C4-6 1.5 13
C4-7 3.0 7
C4-8 4.0
C4-10 6.0 12
C4-12 8.0 18
C4-13 8.0 19
C4-14 5.0 7
C4-15 7.5 19
C4-16 8.2 15
C4-17 9.0 18
C4-18 9.8 17
C4-19 2.2 8
C4-20 3.5 7
C4-21 4.5 6
C4-25 7.5 6
Ct-26 8.5 9
C4-28 6.0 9

SERGENT, HAUSKINS & BECKWITH
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L Choiih mial R Ehil
SHKB Job No. E79-1096
r D-26
i FIELD MOISTURE TESTS
t‘ Section No. Sample No. Depth -(ft.) - % Moisture
a D-1 D1-1 6.0 12
’r‘ D1-2 7.0 12
’ D1-3 8.0 10
: Dl-4 10.0 8
r‘ D1-5 12.0 10
| D1-6 15.0 10
r! D1-7 16.0 10
 D1-8 17.0 13
r_ DL-9 18.0 11
D1-10 19.0 12
"‘" D1-11 20.0 16
D1-12 21.0 12
r D1-13 2.0 12
D1-14 23.0 9
f D1-15 24.0 10
D1-16 25.0 12
D1-17 A 26.0 14
r D1-18 - 27.0 14
D1-19 28.0 14
T D1-20 29.0 11
"’ D-2 : D2-1 2.0 16
' D2-2 3.0 2
', D2-3 4.0 10
L D2-4 5.0 14
._. D2-5 6.0 10
!’
o ;‘ ;  SERGENT, HAUSKINS & BECKWITH
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GOODSON & ASSOCIATES, INC. TABLE 1
SUMMARY OF LABORATORY TEST RESULTS

PROJECT NO: 6583.01

{Qal _
15 |3-4-3, P-4, 3B,
—_ _113.5-16, Qal
P-6

SS brown silty sand 19.4

5 |P-b6-1A, 6-6.5, Qal| SS 6.6

brown slightly sandy
clay

brown silty sand

|
| |

P-6 | 10 |P-6-24, 11-11.5,
| 1Qal

SS

| | Type | |Natural | |
| Boring | Depth | Sample | of | Visual |Moisture|Specific| Other Testing | Remarks
| Gravity | : l
: P-1 | 3 |P-1-1B, 3.5-4, Qal| SS | brown sandy silt | 12.8 | | |
| | | 1 | I | } |
| P-1 | 6 |P-1-2B, 6.5-7, Qal| SS | tan clay | 34.8 | | |
| l ] l 1 l l | 1
I P-1 | 15 |P-1-4B, 15.5-16, | SS | gray-white silty | 7.0 | | |
| { |Zone 3 1 | sand | | | J
| P-2 | 5 |P-2-1A, 6-6.5, Qal| SS | tan sand, some clay | 9.8 | | |
| 1 ] 1 1_lumps | - l |
| P-2 | 10 |P-2-2B, 10.5-11, | SS | brown clay, some (\ 20.3 | | gradation | vz = &~
| .| 1Qal ' | {_organics  — | | |
| P-2 | 15 |P-2-3B, 15.5-16, | SS | gray clay, some sand| 20.2 | | [
| | JQal - l | l | | ]
I P-3 | 5 |P-3-1A, 6-6.5, Qal] SS | gray sandy clay | 29.2 | | |
| | | | | i | | |
| P-3 | 10 |P-3-2B, 10.5-11, | SS | brown silty sand, | 16.2 | | gradation |
| ] 10a} 1 | _some organics _ ] i | ]
| P-3 | 15 |P-3-3B, 15.5-16, | SS | brown sandy clay | 21.4 | i |
| | _1Qal | | | 1 | }
| P-4 | 5 |P-4-1B, 5.5-6, Qal| SS | tan sand, some clay | 10.6 | | gradation |
| ] l l ] | | | A
| P-4 | 10 |P-4-2B, 10.5-11, | SS | brown clay, slightly| 16.8 | | |
| | |Qal ~ | | _sapdy i | | |
| P-4 | 15 |28-30, P-4-3B, | SS | brown clay | 13.0 | | |
| | 115,5-16. Qal | | | | | |
| BP-5 | 5 |P-5-14, 6-6.5, Qal| SS | brown silcty clay, | 7.6 | | gradation |
| B | | slightly sandy 1 l | l
| P-5 | 10 |P-5-2A, 11-11.5, | &S tan silty sand | 4.6 | | |
| I | | | |
| | | I | |
| { | | l
| I [ I [
| { l | |
i | I I I
| | | l |

— e e - — — — — — —

I
1
I
|
|
|
I
|

T

Note: All split spoon (ss) jar samples had loose lids when received. Several bag samples had holes in the bags.
lids were tightened and bags double-bagged when received. ’

Lz-a



GOODSON & ASSOCIATES, INC.

TABLE 1
SUMMARY OF LABORATORY TEST RESULTS

PROJECT NO: 6583.01
[ | TR | Type | [Natural | | |
| Boring | Depth | Sample | of | Visual |Moisture|Specific|] Other Testing |  Remarks |
| vity | I |
| P-8 | 5 |P-8-1A, 6-6.5, Qal} SS | brown slightly sandy| 17.0 | | | |
| | ] | |_clay | ] | | I
| P-8 | 10 |P-8-2A, 11-11.5, | SS | brown slightly landyl( ( 5‘) | hydrometer, I s, - o |
I 1 101 I |_clay . l |_gradation 1 ' |
| P-8 | 15 |P-8-3B, 15.5-16, | SS | browm slightly landyl 23.0 | | | |
I | 1Qal { | clay | l | '
| B-4 | 5 |B-4-1B, 5.5-6, | SS | gray claystone '| 28.5 | I |
| . ] | | | { ] | [
| B-4 | 10 |B-4-2B, 10.5-11, | SS | gray claystone | 22.9 | 2.57 | hydrometer, | i
| l JMancos | | | | |_gradation | |
| B-&4 | 15 |B-4-3B, 15.5-16, | SS | gray claystone | 23.3 | | 1 i
| | [Mancos 1 | | | | | |
| TP-1 | 5-6 | sand | bag | brown silty sand | 7.8 | | gradation, I 3 |
| 1 { | | | |_standard proctor | ‘¢" |
| TP-2 | &-5 | sand | bag | brown silty sand | 11.8 | | ki | |
| l L L i l | l [
| TP-2 | 6-7 | sand [bucket) brown silty sand ] 11.9 | | gradation, | {
| 1 ] I 1 | | |_standard proctor | ]
| T°-3 | 7-8 | sile § bag | brown silty sand | 6.7 | | ) |
| I ] | ] : | | | | |
| TP-3 |} 11-12 | sand | bag | brown silty sand | 27.0 | l | hole in bag |
| 7. e | | l | |_when received |
| °TP= #“*;Ez‘}} q ) ucket own\ san ay }/,LB’B ~_2.56 (hydrometer,.grada-|.
| ”i&n\"////l //Jp/rt"l/bt \eangy-clay | q {tion. stan, proctor I
| TP-4 | 8-9 | sand | bag | brown silty sand | 6.5 | 2.62 | gradation | e |
| 1 ] | | | | 1 | |
| TP-5 | 1-2 | sand | bag | brown silty sand | 13.6 | | | |
| 1 l | | ' ] | l | |
{f ™5 | 6 | sand { bag | brown silty sand | 5.0 | | ( |
| 1 i " 1 | ! 1 1 1
| TP-6 | 1 | silc | bag | brown silty sand | 1l4.1 | | | 1
| i | L | | | l
| TP-6 | 9-10 | silt/sand |( bag | brown silty sand | 8.5 | 2.63 | hydrometer, : |
| | { | l : | |

| gradation.

o7_nrn



GOODSON & ASSOCIATES, INC. . TABLE 1
SUMMARY OF LABORATORY TEST RESULTS

PROJECT NO: 6583.01

| | ' | Type | INatural | | I I
| Boring | Depth | Sample | of | Visual |Moisture|Specific| Other Testing | Remarks |
| - ___|Gravity | | |
{ TP-7 | 4&4-5 | silt | bag | brown silty sand | ;\_9.7/‘ | |hydrometer, grada-| |
| | | { | | 1 jtion, stan, proctor |
{ TP-7 } 9-10 | sand | bag | brown sandy silt | 7.4 | | hydrometer, | i
| l 1 l L (N | | _gradation | [
| TP-8 |<:3;5\ | sand jbucket| brown sand | 5.5 | 2.63 | gradation, | {
| | { 1 | 1 __|_standard proctor | !
j TP-9 | 5 | sile | bag | brown silty clay | 9.0 | | | hole in bag
| l 1 | | | [ | when recejved |
| TE-10 | 2-3) | silc bucket | |#.#2%] 2.63 |hydrometer, grada-| |
| - | 1 R { | |cfon, stan., proctor |
| TP-15}| 6 | sand I ba brown slightly | 5.6 | | gradation | |
| l } | | gravelly sandy sil¢ | l l | |
| B-4 | - | cuttings - Mancosj|bucket| ] .- | | standard proctor | |
| | { | | | | i l |
| -- | - | Bentonite | bag | industrial bentonite| -- | | standard proctor | |
| ] [ ] | | ] | 1 |
| TP-2 | 6-7 | 80% soil, 208 | - | --- | .- | | standard proctor | |
| | { _bentonite { | | | [} i |
| TP-2 | 6-7 | 95% soll, 5% I -- 1 .-- io-- | standard proctor | |
| | | _be e | | | ] | 1 |
| P-1 | 20 | P-1-5A, 20-20.2 | jar | gray siltstone ] 8.5 | | | |
| | { | i | | l I |
| P-1 | 25 } P-1-6A, 24.5-25 | jar | gray siltstone | 9.2 | { |

| | 1 | | i | | I |
| P-2 | 20 | P-2-4B, 20.5-21 | jar | brown silty clay | 25.0 | | | |
| | ] . | | | | ] | |
{ P-3 | 20 | P-3-4B, 20.5-21 | jar | brown silt/clay | 26.9 | | \ [ l
| { | | { | | | | [
| P-4 | 20 { P-4-4B, 20.5-21 | jar | brown silty clay | 25.0 | | | |
| ] | ] | | | | 4 |
| P-4 | 30 | P-4-5B, 30.5-31 | jar | gray silty clay | 24.4 | | [24.68 after 1 |
| { | | | | | | |wk w/ loose lid|
| P-5 | 20 | P-5-4B, 20.5-21 | jar | brown silty clay | 9.8 | | |12.08 after 1 |
| 1 | | | | ]

| {wk w/ logse lid]

Note: P-5 @ 30’ was not in the group of samples delivered on 12-24-86 for testing.
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TABLE 1
SUMMARY OF LABORATORY TEST RESULTS

GOODSON & ASSOCIATES, INC.

6583.01

PROJECT NO:
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SURFACE WATER HYDROLOGY AND
HYDRAULIC CALCULATIONS
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PMF Arroyo Hydraulic Calculation
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HYDROGRAPH CALCULATION FOR ONE-HOLR PMP EVENTS USING THE SCS CLRVE NUMBER METHOD

HR 49 RAINFALL OISTRIBUTION USED

Design of Small Dams - Revised Watershed

ATPELINE ARROYO
_ 13-May-88

ONE-HOUR RAINFALL AMOUNT
SCS CLRVE NUMBER

MEAN BASIN ELEV.
DURATION (D)

WATER COLRSE LENGTH (L)
WATERSHED AREA (A)
MAXIMUIM RELIEF (H)

ELEV ADJUSTMENT

AREAL ADJUSTMENT (0SD)

WATERSHED ADJUSTMENT
(0SD. TABLE 5. PG 67)

ITeM

PERCENT OF 1-HOUR RAINFALL
(0SD.TABLE 2. PG 52)

AJLATIVE RAINFALL
INCREMENTAL RAINFALL
SEQUENCE

P - CUMRATIVE DESIGN
RAINFALL

Q - CMULATIVE RUNOFF

INCREMENTAL RUNOFF CR
EXCESS RAINFALL

TIME OF CONCENTRATION (Tc)
ADJUSTED Tc

TIME TO PEAK (Tp)

BASE PERICD (Tb)

T77 PEAK DISCHARGE

UNC PROJECT

14:89

9.4 INCHES

79
7275 FEET
0.25 HOURS
6.98 MILES

S=

18.22 0. MILES

819.00 FEET

0.88625 AD]. RAINFAL

@.75 ADJ. RAINFAL

1.04

‘ TIME PERICO. HRS
0-9.25 0.259.50 0.50-0.75 0.75-1.00

74

0.0

Q.01

1.86 HOWRS

1.92 HORS

1.28 HORS

3.42 HORS

6893 CFS

5.56

0.94

0.94

2.65

0.880681818

%

5'“

.37

4.&

50“

3.62

3.45

8.33 INCHES

6.25 INCHES

168

6'5

.31

.31

6.25

3‘”

0.28

Canonietnvironmentai




PEAK DISCHARGE {cfs)

Tme

lou

NN e
B8A8EH

* * .
BshR

D Wwww
S2JRUBEBN

P
&

n
.
&

FIRST
67.72

2.2
8.46
16.93
25.3%

m.& °

2.
50.79
59.25
67.72
62.65
57.58
52.51
47.44
42.38
7.3
R.24
.7
22.10
17.03
11.96
- 6.89

l.ae

2.2

INTERMEDIATE HYOROGRARHS

SECOND

0.00
144.16
28.33
a32.49
576.66
720.82
864.98

1909.15

1153.31

1066.98
989.65
£94.33
808.01
721.68
635.36
549.03
452.71
76.38
299.05
203.73
117.49

31.“
0.00

THIRD

23748.32

0.%9
2968.54
§%37.08
8906.62

11874.16
14842.70
17811.24
20779.78
23748.32
21970.75
20193.18
18415.61
16638.96
14860.48
13082.91

116,34

9%627.77
7750.20
5972.63
4196.06
2017.49
639.92
0.00

FOURTH

1928.13

0.0
241.02
482.03
723.9%5
964.06

1205.08
1446.10
1687.11
1928.13
1783.81
1639.49
1496.16

- 1360.84

1206.52
1062.20
917.88
773.56
629.24
484.92
340.60
196.28
51.96
9.2

COMBINED

2.90
8.46
16.53
169.56
3290.73
6411.90
9774.28
13136.27
16498.45
19847.10

26313.%2
246865.97
23068.92
21044.74
19031.45
17018.17
15094.88
12991.60
10978.31
8965.43
6%61.75
4941.70
2933.49
960.52
196.28
51.96
0.00

E-5
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E.1(b)

HEC-2 Calculations to Determine Limits of the PMF For:

. J
- Subcritical Reaches #1 and #2
(Flatter slopes)

- Supercritical Reach #3
(Steeper slopes)

E-6



CANONIE ENVIRONMENTAL

By: SWM

Date: 11-29-30 Subject: UNC Galiup, New Mexico

Plpeline Arroyo Redesign

Checked By: (15/1)-03-99 Projfect #: 86-060-24 . Page [ ot 49
/

Purpose:

This calculation brief presents a description and HEC-2 analysis
of Alternative #7 (recommended redesign alternative for -
Pipeline Arrovo). More specifically, the design assumptions.
summary. and HEC-2 inputoutput 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 represeants
subcritical flow in Reaches #! &#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). '

The U.S. Army Corps of Engineers’ HEC-2 computer model
for open channel flow was utilized 10 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 Surf ace Elevation

E-7



CANONIE ENVIRONMENTAL

By: SWM Date: 11-28-90 Subject: UNC Gallup, New Mexico
Pipeline Arroyo Redesign

Checked By: (3/12-04-%9 Project #: 86-060-24  Page 2 _of 49

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 piotted 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.

.0 Reach #2 is defined as that part of the channel that is
located between Sta 40+00 to Nickpoint.

" 0 Reach #3 is defined as that part of the channel that is
located between the Nickpoint and Sta 85+70 (end of
channel).



CANONIE ENVIRONMENTAL E-9

By: SWM Date: 11-29-30 Subject: UNC Gallup, New Mexico
Pipeline Arroyo Redesign
Checked By: GS/12-03-40 Project #; 86-060-24  Page 3_of 40

Summary of Alternative #7:
[n Alternauive #7, the channpel is modified only slightly from the
existing configuration as follows:

o ensure a 30" wide. 2" deep channel bottom from Sta 5+00
fo Sta &6/+70 1 1.¢. iow-tlow channpel)

o Fill existing depressions and headcuts

o a stone filled trench (jettv) will be installed at Sta 39+30 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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Run Dates 11/26/99  Run Time: 18:20:33  HWersion: .30  Oata File: alt7.he2

HEC2 RELEASE DATED SEP 83 UPDATED N 1990

m m - 01.02'03.04
MODIFICATION -

T1 ALTERNATIVE #7—REACH 152—(=2630@ CFS

T2 UNC PROJECT NO. 85-068-24 RESP. TO NRC OOMMENTS 11/7/99
T3 PIPELINE ARROYO SUBCRITICAL FLOW

N X  INg NINV IDIR STRT METRIC

® L) ) ] 9.4 )

N .83  0.0% 0.3
XL 61.40 v 0 676 [}
R 609 ° 6355 5 6350
R 63 70 re) s 6333
R0 609 o] ) 8e
R EBL5 7675 6367 7%

XL 60.90 10 110 515 168
R 6960 9 ) 1e 6939
R 63 515 6943 53 6962
XL 5775 16 165 543 27
R %D ° 695 ® 6950
R 641 1% 6945 15 6946
R 69 e ) 6946 75 695
R 6 660

X 58.00 14 5 nmw 750
® 75 0 679 10 6965
R 60 28 50 455 6944
R 6% m &7 7% 6967
X1 4% 2 5% m 29
R N 0 6965 " 6960
R 647 57 6947 587  6%3.5
R 6%0.5 &0 6979 %5

X1 .80 9 us 79 700
R 6970 0 6969 195 6966
R 68 718 6%8.5 7 6.5
2.0 a 1% ) 4%
R 70 0 6360 1% 6965
R 6%5 615 695 669 6955
®R 6% 80 696 980 698
R R 1“2 9R.4 1510  69%4.5
® s 1918

HVINS

Seg  Bgs.

68 #Bef SRk

= ~
z 8E¢@

FEY

282
6945.5

6963.5

6544
6976

6983.5

7%
6948.7
6362.5

SER

149
612.5

1%
7
587.5

g%

N H

fq

38

885

69%61.5

694L.5
6957

6968.5

6948.7

THIS RLN EXECUTED 11/26/%9  18:20:33

ERRARCE >

268

727.5

aie

613

g8

" 1070



&R
&R
6R
11
]
&R

1!
1}
R
6R

1
&R
1]
R

Run Oate: 11/23/94

24,98
T8
6964
(3111
§958
6966
T

15.45
11
6959
6980

U1
§984
6574
§374

2§

§1§
895
in
2084
an

1§

T
1600

1

92
1964

Run Time: 23: 3:22

198
5999
§960
6955
§969
6968

§9¢
6990
6959
§48§

820
8974
8970
§970

1880
4§
198
111§
1804
209t

13§
3§
11
1624

118§
820
938

1105

HAVersion: 5.3¢

568
6389
695§
6995
311
6970

3
8§38
6960
§95¢4

1835
6370

6974

67¢

Data File:

S48
19
(11
1295
1974
33 )

1184
14§
195

164§

1
a9
959

118§

ALTT.KC2

520
6570
§9§3
6385
6962
6984

§9¢
897¢
6964
§995

1022
6368
6370
6984

s
865§
1385
st
s

I3y |
1528
165¢

898
1000
1544

6360
§953
6955
6964
6994

6364
6978
nn

6968
6374

548
895
1718
U
5111

630
1578
163¢

929
13

E-13



Aun Dates 11/23/9¢

SECHO JEPTH CHSEL CRINS
l qLo8 QCH R0
TINE yLos veK YO8
stapg HULTE XLCH Lo
4PROF 1
*SECHD 61.404
3720 CRITICAL DEPTH ASSUNED
61.400 10.32  6943.32 634332
263000 4 26286.8 13.2
N " 12.58 2.0
A L} ' L}

*SECNG 60,444

3685 20 TRIALS ATTENPTED WSEL,CWSEL
3693 PROBABLE NININUN SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSURED

§0.400 7.99  6946.99  6946.99
26348.0 4 2S48 193.%
N 0 12,78 8.15
07987 164. 1. 13

"SECNO §7.750

3685 20 TRIALS ATTENPTED WSEL,CWSEL
3693 PROBABLE NININUN SPECIFIC ENERGY
I720 CRITICAL DEPTH ASSUNED

§7.75¢ 8.64  6949.64  6349.64
263004 §26.4 25313.3 160.3

.41 5.99 12.684 6.4
07597 2., 262. 295.

*SECHO S0.000

3301 HY CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE

§0.408 10,33 6954.33 N
263000 3537.0  17593.8 168.8

43 5.49 9.84 3.82
402981 154, 175. 8s¢.

Run Time: 23: 3:

122 H¥Version: 5.34 Bata File: ALTT.HC2
NSELK £q v Ht 0L0sS
ALOB ACH AROB vol TWA
It XNCH R "} ] ELNIR
ITRIAL  10C 1cont CORAR TOPWID

§954.00  6345.17 .45 N "
N ] 2090.3 1.7 N ] N |
AN 430 435 A0 63330
] 18 { ] N1 129.84
ST 171 N T N | 19 R 1
4 U 1.3 4.8 1.4
N1 3 438 000 693900
] 15 {] A0 1148
A0 6952.05 2.141 .88 "
1S 0028 6.3 1.7 3.8
W35 A3 438 NITEEELTIN ]
] ] [ A0 .82

OF ACCEPTABLE RANSE, KRATIO = 1.60
00 6985.52 . 1.48 N1
14084 11825 “.2 65.4 13.3
N k13 43 A3 KIT N TIIN ]
3 ] ] A0 .12

E-14

L-BARK ELEY
R-BANK ELEV
SSTA
EXDST

P B /g0

6945.80
6942.90
253,38
683.16

6350.00
6943.44
1.9
548.83

6345.5¢
6945.40
94.4§
£61.27

6954.4¢
6956. 44
122.69
132.4



Run Oate: 11/23/3¢  Run Time: 23: 3

SECHD JEPTH LHSEL CRINS
0 qLos ocH GRo8
TIAE vio8 VCH vRos
SLOPE 1LoBt TLCH L08R

*SECNO 41.954
41.95¢ 9.92 6956.92 Nl
63604 33438 162%2.2 123.9
A6 1.36 10.9% 3.8t
A00254 LH B 818, 8n,

*SECND 35.400

3301 RV CHANGED KORE THAN HVINS

3302 WARNING: CONVEYANCE CHAMGE OUTSIDE

35.004 10.68  6959.38 i
630010 386.5  25911.6 1.9

18 2.88 .98 98
81619 . 188, m.

CYSECND 30.100

N B 636000 N
263000 3 26026.9 .2

A8 .82 1.8 .n
.33 135, 90, 1.

*SECNO 24.95¢8

3301 HV CHANGED NORE THAN HVINS

332 QARIIIG: CONVEYANCE CRANGE OUTSIOE

24,950 8.57 6961.57 A
283000 ST4.4 25313.8 416.1

.14 1.34 40 1.2%
NN S60. sae. tL1 N

YSECKO 15.450

122

NSELI
ALOS
m
ITRIAL

N1
1380.5
435

3

1] Ry Kl
ACH AROS voL
INCH e WTH
Ioc ICONT CORAR

6958.39 1.4 2.86
1481.8 in.g 122.2
A3 435 A0

' | A

OF ACCEPTABLE RANGE, XRATIO = .82

N1
1344
A3
4

435

6960.13 JS 1.1
319 1.9 176.4
Nkl 38 AN

' ' N 1)
§961.22 - .82 1.49
3587.5 9. 219.2
A3 A3 A0

¢ i N1

OF ACCEPTABLE RANGE, KRATI) = 2.36

N ]
426.4
A3
2

f361.81 .20 .59
62862  322.6 2833
A s

' ' AT

KAVersion: 5.3  Oata File:  ALTT.HC2

0L08S
THA
ELAIN
TOPMID

N
.9
6947.00
582.37

A
1.3
6948.7¢
638,75

N )
",
6952.00
114,69

4
6.2
6953.0¢
1538.10

L-BANK ELEV
R-8ANK ELEV
SSTA

EnosT

6950.00

6953.54
28,18
794.54

6955. 40
6958.50
153.66
184.41

6960.0¢0
6956.00

125.61
114830

696004

§368.00
542.59
204469




Run Date: 11/23/9¢4

SECNO 0EPTH CHSEL
0 qtod QCH
TINE vi08 veH
SLOPE 1Lo8L ILCH

3301 WV _CHANGED NORE THAN HVINS

Run Time: 23; 3:22

CRINS
k08
YR08
11088

3685 20 TRIALS ATTENPTED WNSEL,CWSEL
3693 PROBASLE NININUN SPECIFIC ENERGY

3774 CRITICAL OEPTH ASSUNED

15,050 4.0 6983.03
263400 12173 41
A1 5.80 1.4
A 9. 990,

*SECNO 4,850
7185 NINIAUN SPECIFIC ENERSY
3720 CRITICAL DEPTH ASSUNED

1.850 §.56  6974.56
263000 S217.9  18544.5
2 §.20 11.69
07113 1035, 2.

6963.03
U3ILS .4
9.18
1188,

§374.56
Ur.s
§.20
11,

KEYersion: 5.38

WSELK
ALOB
m
ITRIAL

N
2243
435
2

.4
851.3
T8

3

té
ACH
INCR
e

§964.48
85.6
43

i

6376.23
1586.5
038

u

Data File:  ALTT.HC2
HY Hl 0L0ss
AR08 yoL THA
M NTH ELNIK
icont coaar TOPWIO
1.4§ 1.6 81
213,00 - 4.2 9.6
438 A0 695900
4 A0 986.54
1.67 8.43 N ]
1997 468,2 113.1
A3 A0 696814
¢ A 38448

E-16

L-BANK ELEY
R-BANK ELEV
SSTA

EXOST

6960.00
6960.4¢

544,57
1§31.11

6370.04
6370.00

046.36
133¢.43



PROFILE FOR STREAN INE ARROYO SUBCRITICAL F

E-17

PLOTTED POINTS (BY PRIORITY) E-ENERGY,M-WATER SURFACE,I-INVERT C-CRITICAL W.S.,L-LEFT BANK,R-RIGHT BANK, X-LOWER EMO STA

ELEVATION
SECNO

§1.40
1IN

§1.158

S0

1.9

5.0

nn

.38

15.08

6933,

CunpIs

..
1.
{1 R
.
.
1R
600,
.
8.
0.
1008,
1100,

1200,

1300,
1400,
1509,
1600,
1.
1.
1900,
M.
un.
a0,
1.
un.
AN,
2600
an.
0.
U,
3.
im.
nw.
n.
un.
.
364,
.
1N,

39,

.
1m.
200,
aa.
.
1500,

oo,
1o,

[

ﬁﬁﬁnnﬂnﬂﬂﬂﬁﬂnﬂﬁﬂonﬂﬂﬂﬁnﬁﬁnﬂnﬂﬂﬂﬂﬂﬂnnﬂnnﬂﬁﬁ-

§938. §943. . 6948,

R .0 LE

§953. §958, §963.

6948,

K.
EL X
3 [
3 [
NoOE 0 .
Wt [
WoE
WoLE
VL€
N, €
NE
L LW E
L . WE
T S |
LR vE
LR VE
LR, WE
LR Ve
LR WE.
(g | "I
L R Wk
L R N.E
t RNk
L ROWE
L R oME
A RNE
L RUE
l ANE 0
I L R WE
1 LR, WE
1 RL WE
I . R .LWE
I. R LME
R. WE
R, L ME
. AL WE
I LRLE
I L WE
.1 L ME.
1 L ME.
.1 L ME
.1 L N
1 L
I .
I. 1
I L
gL
LI
It

6973, 8918,
]
n.
A
]
. N
N |
]
LR
n.
LI
. |
L]
]
]



TR
s,
5346,
S4e,
§500.
S690.
(.85 S7T04.

E-18

;. W Im am

P12

e m—



E-19
Run Date: 11/23/90  Run Time: 23: 3:22  ANVeesion: 5.30  Data File: ALTI.HC2

THIS RUN EXECUTED 11/23/90  23: 3:31

IRARR NS RNAORRAE N AR RRTTERERESARLERNSRASESRIERORRSNY

HECZ RELEASE DATED SEP 88 UPDATED Jux 199¢

' p2e lg/
ERROR CORR - 41,02,03,M4 46

NODIFICATION -

(R a2 AR AR R AR R 2220022222202 220002}

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUNBER INDICATES XESSAGE IN SUNNARY OF ERRORS LIST

INE ARROYO SUBCRITICAL F

SURKARY PRIATOUT TABLE 1SH

SECHO XLCH ELTRD £LLe ELNIN ] CWSEL CRINS 1] 10°K$ VeR AREA MK
' §1.400 ‘ M " 00 693300 26300.00  5343.37  6943.32  64S.T7 n.u 12.58  2095.48 2992.41
' 60400 00N A A0 693900 2630000 6946.95  6946.99  5349.4 18.87 12,78 2098.02 2942.8%
‘ §7.150  62.0 M A 941,00 26300.00  6949.60  6949.60  6952.45 15.91 12.64  2163.31 3017.0)
' S0 IS M " A0 694400 2630600 6954.33 A8 6955.52 29.81 9.80  3232.61 4817.2%

11,950 345.10 . A8 C9UT. 00 26300.00. 6956.92 A0 6958.39 .54 10.95  2864.902 4032.1¢
' EEN T Y LN ] -H A 654870 2630000 6959.38 A 6360.13 16.19 §.98 3845:98 6535.47

1 sen . .l‘ 6952.00 25300.00 636040 40 6961.22 .13 7.3 3648.57 4639.5%
' 20,950 sae M n A 6953.00 2630000 6961.57 . 69‘1.81 5.1 403 7834.77 10958.51
* 15,450 s90.m0 N ) L0 6958.00 26300.00  6963.43  6963.03  §964.48 . 12.21  2819.36 2539.9%

' 4.850  1e22.40 §T) A0 6968.00 2630000 6374.56  6974.56  £976.23 .13 11.69  2837.44 3118.29



Run Date: 11238

(HE ARROYO SUBCRITICAL F

SUNNARY PRINTOUT TABLE

SECHO
' 61.40¢
* 64,400
' §1.754
* S0.000

41,950
! 35.008

nm
' 20,954
y 15.05¢4

1.85¢

q
2830014
2630000
630
26300. 04

26300.00

26300.00

830

300

630004

13NN

Run Time: 23: 3:22

159

CWSEL

§943.32

6946.99

§949.64

§954.33

6956.92

6959.38

§961.57

6963.43

6974.56

OIFWSP

]

KiVersion: .38

DIFWSK
N ]
1.87

.68

DIFKNS
-6.68
.

"

H

"

"

N |

N

Qata File: ALTT.HC?

TOPWID
129.8¢
a31.46
112.82
649.72
§82.37
630.75

1014.69

1538.10
98‘.5!

ILCH

e.n

262.0¢

175.48

705.48

90.08

sa0. 48

990. 10

1922. 1

E-20

.4 40



l!llll!‘lll'.'!tl'tl'!tllillI"Itill!tl"tl'tlllllllll

t WATER SURFACE PROFILES

* VERSION OF SEPTEMBER 1988
*OERROR: 81,802,903,

* UPOATED: JUNE 1990
YORUN DATE  11/26/9¢

TINE

15:98:57

TRNRISEN RS R RN N NPT O OIS ReNaEURERERREIREINERESNETILY

END OF BANNER

37 Brookside Road

X
H
X
s xx
X
X
X

X OXXIRXXX RRXXX XXxxx
I 1 { 1 X
1 1 1
1 Iy
11 X 1
X 1 X I
XOXXXXXXx  Xxxxx IXXXXXX

HAESTAD NETHOODS

* Waterbury, Connecticut #6708 *

E-21

IAAR R AR ARAARER 2 R A R EREEARR SRR RS S

U.S. ARNY CORPS OF ENGINEERS
* THE HYOROLOGIC EXGINEERING CENTER
* 689 SECOND STREET, SUITE D
* OAVIS, CALIFORNIA 95616-4687
¥

t
.
1 ]
t

SEAGCRSRREEASRENTRNLN R N ANLARSUIRTENRRNNE

S Sl

~ o,
- -

Ckltcjr g"- < Cﬂs .
12-¢ 3-9°

12 -

N/
40

J

REACH F=

U

(283) 755-1666



Run Date: 11/26/99

Run Time: 18:3:62  HWersion: 5.30  Data File:

HECZ RELEASE DATED SEP 88 UPDATED XN 1999

ERROR CORR - 01,02,83,04

MODIFICATION -

T1 ALTERNATIVE #7-RECONFIGLRED REACH ¥3 Q(PYF)=26320 CFS
T2 UNC FROJECT NO. 86~868-24 RESP. TO NRC COMMENTS 10/17/99

T3 REACH 3 - SUPERCRITICAL FLOW

2)

HEBBES

BBBAE BBBBIE BBVBBE BB/E

BBBBE

ICHEXX

0.8%
§7.75
6369
6941
6946
6568

73.89
6960
6545

Y.t Bos B8Heud

INg

fox BHE.z SHEE.n 3

a3

NINV

.83
185

STRT

0.015

ERELR A

E88s3 Dubel B08¥wb RESwE GLE

METRIC

275

1069
6950

6950.5

HVINS

e -

NeE

EEER

RHE &

88

§3

m.s

g

185

Eas

26309

6945.5

€9%63.5

100

6362

6346

6949.7

reach3.hc2

E-22

THIS RUN EXECUTED 11/26/99  18:38:52

18
e
567.5

149
612.5

SRER ¥

AEH

o

w.

29

757

FQ

6963.5

6941.5

667

6%1.9

6922

69563.5

C\\hé.gjr Gy
12-03-%e

2;16/40

BB

145

268

7271.%

476
769.9

gasR

BEEs



-

gk
6R
eR

11
6R
6R
6R
&R

Run Date: 11/26/3%¢

.1
§925
§94§
§912

82.9¢
§928
6900
6945
6930

15
U
in
1

19
'

148
118¢

Run Time: 158:98:97

325
§920
5900
§925

@l
6320
6871
31 H
6344

Ll
111
128
190

645
118
510
864
1198

§AVersion: 5.39

294
6920
6874.3
6928

!
6915
6874
6899
6954

Data File: reschd.he?
k]| 80 .
3 ] 8915 80
380 6874.3 11
N 6928 112
] ]
n 6934 111}
538 ($11] 645
i 6899 938
1208 6969 1218

§910
5300
§957

6305
6995
6926

294
“ue
12715

e
658
1148

E-23



Run Date: 11/26/9%  Run Time: 15:58:57 HlVeriion: §.30  Data File: reach3.he2

SECNO DEPTH (WSEL CRIWS WSELK 1] v I8
¢ qLes i3} qRos ALoe AR ARGE val
TIAE vios Vel yRos m H 14 R RTA
SLOPE XLost e xLoet ITRAIAL IC ICoNY CoRAR
*PROF 1
*SECNO 57.750
§7.75¢ 1.76  6908.76  6549.65  6356.80  6952.43 3.6 .
26300.0 165.8  25545.1 289.1. §4.9  1642.2 - 3.4 N
" 1.1 15,58 1.82 A3 AN A3 N

41971 i ' ' ' 1 § N ]

*SECNO 60.400
3301 RV CHANGED XORE THAN HVINS

56408 7.8  €346.85 6946.99 A8 34,4 2.63 .96

6300 A4 285238 176.5 4 1w 2.1 1.

Al n 13.12 8.3 AN 43 435 A8

098786 s, 162, 28s. 2 8 ' N )
CND 61,400

3301 HY CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RAMGE, KRATIO = 1.84

61.400 8.15 6%41.15 §943.30 A0 694799 6.84 1.48
263004 A0 263000 4 A0 1283 4 18.2

N ) A .99 M N ) 430 AN N
929659 168, 1. 130. ! i ' 4

*SECHO 62.308

3301 WV CHANGED NORE THAN RVINS

3302 WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE, KRATIO = .58

62.300 16,91  6930.31  §941.60 M 656 1.46 1.82
263000 A0 63 839 N 1.3 180.4 18.5§
N} M 3.8 9.91 N A3 A3 N1

A1 0. 9. 165. ] 1 ! "

0L0ss
THA
ELNIN
TOPUID

N
A
6941.00

157.51

N1

.1
6339.0¢0
3.1

0

3.5
§333.M
3228

N

4.3
6922.04
222,81

L-8ANK ELEV
R-8AKK ELEY
S3TA
ENOST

6945.5¢0
6945. 09
145.17
$62.68

6350.44
§343.0¢
111.43
548.17

6945.00
6942.98
257.69
§79.76

6340.00
6935. 00
%2.18
475.145

E-23



Run Oate: 11/26/9%  Run Time: 15:58:97

SECNO DEPTH CUSEL CRINS WSELL t6

¢ aLes '3} tRos ALOB ACR
CTINE vios Yo vRos m e 18]

SLOPE HUL ILCH XLOBR ITRIAL  IBC

*SECNO 63.800

3301 HY CHANGED NORE THAN HVIRS

3302 WARNING: CONVEYANCE CHANGE QUTSIOE OF ACCEPTABLE RANGE,

63.804 .85  6926.38  6932.13 NI 1IN ki
263000 3988.3 g A 8.7 632.4
N ) 18.24 35.28 Nl A3 A3
426800 265. 156, 18. ) u
*SECNO 73.800
3381 HV CHANGED NORE THAN RVINS
13.804 15.92  6895.92  6901.95 A8 6916.08
630 .o 2630000 N ) N | 12.%
A2 " 36.04 N A A3
028546 184, 185, 94s. 6 15

*SECNO 80.100

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHIIGE QUTSIOE OF ACCEPTABLE RAMGE,

8.1 18.08  6892.38  6895.78 A0 839390
83000 4 263000 N | o | 968.5
R 1 N1 . N A0 A3
13987 850, 638. sa0. ¢ {1
*SECNO 82.508
3301 RV CRANGED RORE THAN HVIRS
82.910 15.98  6886.55 6890.63 A0 6899.37
263008 N X[ [N A 4 915.2
N} " AN M AN A3
.018988 290, 280, m. ! 8

HNVersion: 5.34

Oats File:

Ky
AROR
1NR
ICONT

KRATIO

17.18
A
AN

¢

M.16
N
.

KRATIO =

11.92
A
A
l

12.82

.
N1l

reachd.he?
L oLoSS
vol TWA
U1 ] ELNIN
CORAR TOPNID -
1.64
.34 Nl
2.2 ‘8
000 6902.08
N]) 32.71%

21.9% N
4.7 6.6
08 688000

N1 1.1n
o ]

12.18 "
52.9 1.1
A0 687420

N ) 86.82
4,53 8
§9.0 1.3
A0 6871.00

N 97.13

E-25

L-BANK ELEV
R-BANK ELEY
SSTA
ENDST

6925.00
6936.00
us.y
131.86

630000
6908.4¢4
654.49
125.81

650000
6390. 04
.
128.13

6900.04
§948.9¢
133.92
§91.65

4o



PROFILE FOR STREAN

PLOTTED PBIITS.(BY PRIORTTY) E-EMERGY,W-WATER SURFACE,[-INVERT,C-CRITICAL W.S.,L-LEFT BANK,R-RIGHT BAKK.N-LOWER END STA

ELEVATION
SECHD

§7.75

6048
61.44

62.3¢

63.44

1.8

80.10

6871,
CunpIs

..
L] P
1.

- 180,

.
250,
in.
Ise.
e,
450,
118
§58.
.
6st.
0.
158,
in.
8se. .
m. .
958,
1004,
1050,
110,
1158,
17260,
1250,
130,
1358,
1400,
1450,
1504,
1511 A
1600, .
1650, .
um. .
1758,
13n.
1854,
190,
1950,
un,
111 PO
., .
2150,
2248,
2250,
214,
1350,
2400,

3 - SUPERCRITICAL FLOW

6881.

§891.

6901, §911

L. ¢

921

. §931. 6941, §951.
. I RL W.E
. I RLWLE
I. R WMCE
I. ¢ ¥ €
1.8/ Nt
I.R W E
1.R WEL
I . RUC LE.
.1 WRC L €
. [ . RMC E
Jd RoWm.t £
LRWC .
. R .k
,oLuore .k
W RC . E
LR, g .
W REC . £, .
Wwere . £ .
W.RtE 3
VR tE .
R.C .
ke, . £
€. £
£.
£,
£ . .
. E
. .
B
£
£ . R
£. .
E . .
. A
. 1.
. [
|
. A
1.
I .
|
A .
', .
" .
A | . .
]
|

5961,

LI

E-26



32,90 584, |

Run Date: 11/26/%4

Run Time: 15:58:57

KNVersion: 5.3

(2222320 R R R R AR R R Rl R R R 2222020002000}

HEC2 RELEASE DATED SEP 88 UPOATED JUN

ERROR CORR - 01.‘2.03.04
NOSIFICATION -

IR REON RS IR R RSN R B NERSRURRSNERUERRRRRSERNURIROOOUNTS

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION WUNBER INDICATES NESSAGE IN SUNNARY OF ERRORS LIST

3 - SUPERCRITICAL FLOW

SUNNARY PRINTOUT TABLE 154

SECN
§71.75¢4
.40
: 6L.400
* 62.344
' 63.908
13.308
' 80.100

82.504

ILCR
M
2.0
1.0
s.N
15¢.80
1.05.0‘
§30.00

a.n

ELTRD

ELLC -

N1

199¢

ELNIN
§941. 00
653!.!!
6933.00
6922.00
§902.04
6380.00
6874.30

6871.00

0

6300.0¢

6300.00

630000

2830000

83000

30000

26300.0¢

AEIT N L

Data Files

CuseL

69148.76

6946.85

6941.15

6938.91

6926.85

6895.92

6892.38

6886.55

CRINS

6349.66

6943.30

6941.60

6932.13

§901.9§

6895.78

§890.53

reachd.he

THIS RUN EXECUTED 11/26/90

£6
6952.43
6943. 47
6347.99
6946.37
§904.93
6916.09
6903.9¢

6899.37

10°x$

1.1

§7.86

296.59

190.00

26804

285.46

139.87

189.88

Ve
15.55
13.12
2.9
23481
3.28
3.1
21.24

8.

E-27

15:59: §

ot 2—(

AREA
1744.13
2037.41
12583.16
1389.88

8s51.14

729.82

965.47

918.2¢4

e

K
2149.50
2605.84
1527.14
2630.45
1696.52
1596.62
2226.16

1909.63



Run Date: 11/26/9¢

3 - SUPERCRITICAL FLOW

fun Time:

SUNNARY PRINTOUT TABLE 154

SECNO
$7.158
60400
' §1.40¢4
. 62.300
. §3.800
13.800
* 80.100

82.900

{
2630004
26360.0¢4
26300, 44
2630804
6300
2630000
6N

26300.00

CusEL

§948.76

6946.85

6941.15

§938.91

6926.85

6898.92

6892.38

6886.55

15:98:57

DIFuSP

Nl

HNVersion: 5.30

OIFRSX
M
-1.91
-5.69

| -2.2%
-12.46
-34.93
~3.84

-5.83

DIFKNS
-1,
"

KT

AT

N7

i)

N,

Data File:
TOPHID | b |
57.51 8]
3674 2820
322.48 1.0
2.8 95.00
82.19 150.04
.72 1500
85.82 630.00
§1.13 80,00

reachd.he?

E-28

¢3.21£Z.



o s ww « WHRRW v AR ERR XX AW WA TN NS - oo

“ WATER SURFACE MROFILES * ’ * U5, ARMY C0EPS OF ZMGINESQS
v VERSION OF SEPTEMBER 1983 “ *  THE HYORCLOGIC ENGINEEPIMG TonTifl *
£RRCR: 01.92.03.04 ) * ARG SEOIND STREZT, T D )

34647

UPATED:  JUNE 1999 . * * DAVIS, CALIFORNIA i
v RN DATE L112/9 TIME  17:45:06

N E RTINS AR AR AR IR W N WA I SIS WA I A
I}

« -

G A AR WA NNRA AR & RRAR R CR R AN NN A0S

< LR S 0,927 S Y SV 000!
X X X { k¢ X
L X X X

00000 XXX { O COOKX
X X X X b4

X o X ‘ «

X X T 00X

HAESTAOD METHOO0S

37 Brookside Road * ‘Waterbury, Connecticut 96768 * (203) 755-1866

ND OF 2ANNER



Zun date: (LIZ/ 0 Run Tame: 17:i€: s AMVersion: 3.3

AW A AR NS A A AT AN A A WA A AR RO

JECT QELIALE OATED 112 8% UPCATID N 1999

“RROR COPR - 91.,02.03.04
MODIFICATION -

A RAR IR TIW N AR W RAAAR A WA WA A A AR AW

TL ALTERNATIVE 47--REACH 182--2=26300 CF°
72 INC PROJECT NO. 96-068-24 QESP. TO ARC TOMMENTS 11/7/99
T3 PIPELINE ARROYQ SUBCRITICAL FLlM

3iOHERK N NINV 0IR 37RY “£TR1I0
3 9 2 ) .04 )
T 9.85 2.0% 2.03
AL 51,40 Y 40 376 )
R 5% ) 55 6950
@R 595 270 5533 20 6933
R M2 500 5042 50 6942
R 68515 767.5 §957 792
X1 69.40 19 110 318 159
@R 5960 ] 5950 119 6939
R 5w3 515 5343 3 6952
SR 18 165 a3 279
R 5 ) 955 % 6950
R 594 X 5345 195 6345
R 5345 330 5345 375 6345
R 5%0 560
X 9.0 14 45 712 758
R 5975 ) 6979 10 6965
R 5950 20 6950 45 6944
R 550 712 6957 745 6957
Xl 4% 2 535 m 520
R 5970 0 6965 70 6960
R 6947 587 6347 57 6963.5
® 6305 559 5370 95
Xl .00 9 25 799 700
R 597 ) ) 145 6955
R 5% 710 5958.5 750 6962.5
.10 2 ! 30 4%
5979 ) 5960 b 6955
395 515 685 . 660 6955
5958 399 £356 80 6953
5960 182 5962 1510 £964

BRYEES .

6970 1919

Jata Fils: ALTTLHQ2

YN

9

127

g8

13
115
572.5

1140

7685

1682

THIS RUN EXECUTED 11/:2/%@

WSEL
B30 %0
0
6945 250
6937 310
6942 676
100
6939 145
692 512.5
P
5945.5 165
§945 270
6963.5 587.5
5
5960 1o
6944 562
6976 300
806
695 2
§963.5 m
705
6948.7 583
§962.5 340
490
6962 575
6955 %0
6960 1000
6966 175

6942
6937
£961.5

6341.5
6957

5541
6945
£953.5

6950

£950
©969.5

§948.7

6962
6955
6968
6963

. E=30

~d
~S
~d > (%)
wn § g

145

532

155
2%
627.%

£ )
310

€03

g &

1070
1500



Jun Date: .1/12/9%9

Run Time:

7%
6990
590

i8s
5360

v}

559
3999
539
3985

220
<970
5979
3979

17:95: 6

45
%

NS

dar
1309
2099

795

785
1620

1155
320

1188

MMVersicn: 5.0

7ata Flie:

W TR

<0
5e7
6360
699

1922
£963
5979
5980

E-31

278 5950 515

%5 5982 %
LS HOSE b

2060 594 2079
15 (Roe) 7165

24 5%60 550
1520 8975 1575 -
% 7000 1690

399 5%8 320
1000 387 1930



2un Oate: 11/12/9%9

IECND DEFTH  CWSEL
Q qLos QH
TIME VLB VOM
AOPE WIOBL  XLOM
“SO0F 1
“SECND 61.400

2720 CRITICAL QEPTH ASSUMED

51.400 19.31 6345.31
26309.0 .0 26287.9
. .00 12.57
07747 a. 9.
“SECNO 60.400

Run Times L7:45:

RIWS
ROB
‘ROB
ALOBR

mnd3.31
1.9
279

2.

3635 28 TRIALS ATTEMPTED WSEL.CWSEL
3693 PROBABLE MINIMUM SPECIFIL ENERGY

3720 CRITICAL DEPTH ASSLMED

50.400 7.98 6946.98

26300.9 .0 25509.9

.09 .09 12.74

. 008015 168. 109.
*SECND 57.758

6946.98
7.1
8.15
130.

3635 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC TNERGY

3720 CRITICAL OEPTH ASSUMED

57.759 8.64 6549.64

26300.0 526.7 253R2.9

8l 5.9 12.64

. 27589 279. 262.
*SECND 0.000

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE.

50.000 1.3 69%4.33
26300.6  8537.8 175%4.2
' R.< 6.9 9.84
002982 . 790. 775.

5045.64
0.4
5.40
29%5.

.
168.8
3.8
850.

3

HMVersion: 3.2

ASELK
aL08
NL
TRIAL

39°9.909

28.8

124.8
935

-,
(4

.0

' 1400.8

.83

3

SA5.76
2e91.3
030

13

6943.45
2092.4
930

19

§962.05
2083.1
.93

6905.52
1787.3
030

)

tata Fiie:  ALT7.HCZ
N HL N05S
2R08 ¥OL THA
MR AN SLMIN
JCONT CORARR - TOPWID
i.63 .00 .02
1.7 .0 9
.93% 200 €933.2
2 .0 429.74
2.48 .79 .09
97.8 4.9 1.0
000  5939.00
9 00 437.90
i.4l 2.8 .00
%6.3 7.7 3.
.83% 200  5%41,00
9 00 472,84
<RATIO = L.00
1.20 3.48 .00
4.2 65.4 13.3
.83 .00 6544.00
@ 00 69.72

E-32

L -BANK ELEY
R-BANK ELZY
33TA

by v
et S

.y

£345.30
£943.00
55,38

58311

5950.00
6543.00
11L.37
£43.78

£:45.50
6515.00
34,43
%67.28

£950.00
6550.09
122.69
732.40



E-33

Qun Oate: L1122/ Sun Time: 17:45: 6 HWersica: 5,30 Jata fuier  ALT7UC2

5

N0 JEPTH OSEL RIS WSELK 9B zy =1 WSS -SANK FLEV
3 by} XCH ROB ALOB CH ARB 401 WA 2-2ANK ELEY
TIME W08 VCH VROB XNL AH AR WIN AMINLETA
G0 (BL <M XWBR  [TRIAL  iC WONT SRR TOMWID 20ST
“SEOND 21,30 2
41.%0 1 AeS.92 .20 0 6958.39 .47 2.5 20 59,90 Pre
BNQ.0 a3 1S3 3.9 1X0.S 1818 .7 w22 255 5%3.50 :
6 73 19.% 3.91 2% .83 4% 00 5207.90 06,18
04254 220, 5. 200, 3 2 2 00 R.T 1.5
“CEOND 75000
701V CHANGED ARE THAN WVING
7402 WARNING: CXWEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, XKRATIO = 1.82
B.000  0.63 £%9.3 .9 00 5960.13 .75 1.74 00 5955.00
W0.0 .5 I59iL.6 1.3 1383 3709.4 1.9  176.4 4.3 5958.50
.08 2.%8 5.9 .%8 8% .03 .25 000 6943.70  153.67
201619 700. 765, 700, 2 ) 0 20 630.74 734.00
“SECND 30. 100
3.100 .42 6960.42 .20 80 5%l - .90 .09 .90 6°60.00
26700.9 L0 25%9.4  489.7 1.2 s72.4  28.1 L.l 43.6 6%6.00
.10 E<) 7.3 z.01 0% 830 2% 000 &%, 128,37
303124 19, 9. 140, 3 0 ) 00 131098 1490.35
“SECND 24,550
3301 WV CHANGED MORE THAN HVINS
7502 WARNING: CONVEYANCE CHANGE OUTSIOE OF ACCEPTABLE RANGE, XRATIO = 2.32
24,950 .56 6961.56 .00 .00  6961.81 .24 .59 00 5%0.99

26300.9 565.3 2532.2 a2.5 - 423.0 6275.3 320.1 286.1 65.9 £960.00
.14 1.34 4.8 1.3 435 030 0% 000 5353.00 - 502.37
. 200580 560. 220. 549, 2 @ 2 .00 1537.36 2040.22

*SECNO 15.050



“.CH

FIOL W HANGED MORE THAN WINS

385 S0 TRIALS ATTEMPTED #5FL .OWSEL
3493 PROBABLE MINIMM SPECIFIC ENERGY
3729 CRITICAL DEPTH ASSUMED

15.050 1,33 ofWa3.88  -SRRL3
5309.0 1728 4706, I9S.3
47 5.79 L8 .47
10637 310. 3. L%,

*ECNO 4.558
7135 MINIMUM SPECIFIC ENERGY
3720 CRITICAL GEPTH ASSUMED
4.550 5.56 6874.%6
6300.0 2277.9 135445
.20 5.20 11.69
207113 1035. W22,

8974.56
4776
5.20
1070,

WSELK
ALOB
AL
ITRIAL

.09
220.7
A%
0

.00
1.3
935

R AR
.9
K

)

6976.23
1586.5

14

AR08

ICONT

RS
~218.6
%)

2

1.67
399.7
835
)]

AL LSS
Tl THA
VTN
SRR

ELMIN
I

.0
%.5
629,20
©36.69

493.1
R
9

3.01 .09
471.1 119.¢
000 ©368.90

0@ S84.08

E-34

6560.00
536,00
544,43
1231127

6970.00
6979.99

446.36
1320.43



MOFILE R STREAM INE ARROYQ SUBCRITICAL f

E-3S

SLOTTED POINTS (BY PRIIRITY) E-ENERGY,W-WATER SURFACE.I-IWVERT.C-ZRITICAL #.3.,L-L27T 8ANK R-T13HT BANY .M-LIWFR N 5T

CFLEVATION
SECNG

$31.49
2.9

p

~3
w

SEEIESEE

ooc‘vnonnnonon')ooooOnnonﬁr:r»or')Ononnnonmnr)ﬁorzno'

(%3]

30.10

24.%

15.06

8932,

I

2.
129.
200.

1
1109.
1209,
149
1500.
1608.
170a.
1800,
1900.
2009.
2108,
2200,

2709.

4709,
4800,

5935 543, S548 5953 £968, 3963, SGR, 387E, CAST
W Lz M.
i R W, EL M.
! 53 W £ ¥
i oL W £ M
1 R A M .
[ RL A M
{ L W £ M
t L. L g b .
: RL 4,1 .
[ RL d. ¢ byl
i L WE M.
{ L .WE M
i L ., WE b
[ . R W E .”
1 . LR WE .M
I L R WE . M
I L R . W E. . M,
[ . L R. W E. M.
I . L R WE. be|
[ L R W E M
I. L .R W .E "
N L . R W.t .M
1. L R M. € b
. I. L. R WE M.
1 L R WE M
| . o R .WE .o
A L RWE M
g L R HWE M,
1 L R W¢ .M
. . 0 R, WE M .
. . I . RL WE M.
. . . [ . R .LWE M
. . . 1. R . LWE .M
. . I. R. IWE
. . 1. R. L4t
. I. L L WE
{ LRLU E .
. 1 L WE
. . d . L oWE.
.1 L WE.
1 L ME.
I L WE .
. I . L #
[ . L WE
. LU WE
I L WE
. Jd L wE
DL W E
. it W

5. 29

40
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Run Oate: 11/12/99  Run Time: 17:45: 5§  ANersica: 5.1¢

HECZ RELEASE DATED SEP 83 UPDATED N 130

CRROR CORR - 01,02,03.24
MODIFICATION -

AV A A e e A vir sirr iy i CACACAeAR b At Ay

NOTE~ ASTERIK (*) AT LEFT OF CROSS-SECTION NUMBER [ND:cATES MESSAGE IN SUMMARY OF SRRORS LiZ7

INE ARROYD UBCRITICAL f

SUMMARY PRINTOUT TABLE 150

SECNO LCH ELTRD e ZLMIN 9

*  6l.400 .00 .00 00 6933.00 26300.00
60.400  100.00 .00 20 5939.00 26300.00
- 5T 262.00 .00 00 6941.00 263%00.00
© 0.000  775.00 .00 00 6944.00 5300.00
41.950 905.0 .00 00 6347.00 25300.00
© .00 705.00 .00 00 6348.70 26300.00
0100 490.00 .00 00 6%52.00 26300.00
" 20950 520.00 .00 00 6%3.00 26300.00
© 15.050  999.00 .00 00 659.00 25300.00
.00 .00

* 4.0 102.% 6968.00 26300.00

Jata File:  ALT7.HC2

§949.64

6%54.33

656.92

6999.38

6960.42

6961.56

€963.03

6574.56

6943.31

6546.98

§943.64

5963.03

6974.56

6

6945.76

6949.45

6952.05

5986.52

6958.39

6960.13

6%1l.21

6961.81

6964.48

6976.23

10%S

77.47

30.15

75.89

3.8

2.54

31.24

5.80

106.87

71.13

THIS RUN EXECUTED L1/:2/99

12.97

2.74

.24
0.%
.59
7.23
4.83
.19

11.69

E-37

L:d5:16

2i64.29

Y M
ay Sy SR

2364.02

2822.25

£547 .44

.3

4796.20
19%18.%
346,09

3113.49



Jun Qate: 1i/12/99

2L 2RRCYO SUBCRITICAL 7

Run Time: 17:45: ©

WMMARY PRINTOUT TABLE 178

<EON0
’ 31.499 ,
< 50,400
© 57758
<0.000
11,969
< 3000
.100
090
- 15,050
2,850

-
~

26209.20

26309.90

26:09.0Q

26309.00

25700.00

26700.00

26309.00

26300.9

25300.02

26309.00

38

6343,31

£338, R

6349.64

5%94.33

366,92

555838

0%60.42

£961.56

6963.03

5974.56

JiFWSP

8 8 8 8

8 38 B8 8 8 B

HWVersion: 5.3

DIFWSK

.2

3.66

2.86

4.69

.99

<.46

1.83

1.15

1.47

i1.92

CiFKWS

.00

E-38

Data File: 877,42

5.3240

TOPWID KLCH
429.74 .0
437,43 109.00 N

7284 262.90
9.7 775.00
R 6.0
£0.70  705.00

1710.98  190.00

1537.3%  520.00
%6.69  990.00

84.08  1022.00



E-39
1322222322222 20 2200222002222 20020000022 e RN ISRttt N U R NRaca- S0 T000RY
* UATER SURFACE PROFILES * U.S. ARNY CORPS OF ENGINEERS .
VERSION QF SEPTENSER 1988 * THE HYOROLOGIC ENGINEERING CENTER *
ERROR: 41,02,03,4¢ * 689 SECOND STREET, SUITE D '
UPOATED: JUNE 1999 * DAVIS, CALIFORNIA 95616-4687 '
*ORUN DATE  11/26/38 TIRE  15:16:43 ' '

LEEESETTRCITSECIRESRCLOSERENERNERERTRESRRARANRECNSNRESS

SESEENSEEERRRTILSIRLRON O R YRRASAINACANNS Y

L OIXXKXXX  XXXxx 1491

X
S O £ X
I X X
13353550335 SN TN 415 D 341
X 11 X X
Xt X X
XX XEKKXEXXRXXX XXXXEXX

HAESTAD NETHODS

37 Brookside Road * Waterbury, Connecticut 46708 * (203) 755-1666

END OF BANNER



Run Date: 11/26/90  Run Time: 15:16:43  HaVersion: §.38

TEESIENRRENNCILNTPERENEASITEROSNOSEACRESOOISEOSNOORS

HEC2 RELEASE DATED SEP 88 UPDATED JUn 1990

ERROR CORR - 01,02,03,0
WOOIFICATION -

AEERAREASCECRSASRERERARNRONTASRERORENNRRROORERERENNS

T1 ALTERNATIVE #83-PRESENT REACH 3--Q=26388 CFS

T2 UNC PROJECT NO. 86-064-2¢4 RESP. TO NRC CONNENTS 1II17/9I

T3 REACH 3 - SUPERCRITICAL FLOW

J1 ICHECK  IMg NI 1018 STRT
' ' ' 1 0.015
035 WH .03
181,38 17 s 1]
6. 6969 ' 6955 3s
6 §941 180 6948 19§
q §945 M §945 318
§ §960 §58 6960 156
T ] 9 1 520
] 964 '] £954 114
&R §943 520 §952 564
TN ] 16 250 660
4] 6960 ' §958 5§
] §939 n 6933 218
6R §942 500 6942 $50
&R §960 195
noo6.n 3] 254 n
6R 5960 ' 6955 35
R 8348 11} $93§ i3]
6R §930 3 6935 130
&8 §939 1] 6339 595
68 6950.8 769.9  6950.5 “809.9
It 63.80 () n 338
6R §960 ' §955 &0
] §935 us §925 250
] 902 328 §92§ 33
R 6944 §5% §900.7 8.5
S X 1) 0 854 138
R 5960 ' 6955 "
1 6945 50 §349 150
] 6884 5N 6880 690

1] 633§ 107§ 6934 1180

RETRIC

imn
6959
6945
6346

160
6339
6952

o
6950
6933
6942

268
¢95¢
5938
6935
311
6957

e
695¢
692¢
6930
§954.5

58
6959
6930
6909
6944

_Dsta File:

HYINS

88
]
] )
1]

130
124
111}

]
127
298
664

184 )
8s
i1}
395
620
[}

s
"
n
33§
.S

59§
105
64§
13§

1

q

63N

262

§948.5°

634§
6953.5

i
§939
6962

95
6945
6937

6951.9

154
694§
§922

§933.8
6500

1005
694§
6925
693§
6958.8

83
6348
6925
6929
6940

redald.he?

THIS RUN EXECUTED 11/26/90

WSEL

6956

s
an
11

148
644

250
297
10

15§
i1l
irl}
(11

14§
n
s
817.§

n
62§
157
125¢

FQ

6941
6945
6953.5

6941.6

6344
6937
§951.9

69145
6922
691§
5940.7

§940
692
6939
111}

6945
6944
6925
6957

E-40

19:16:43

P2

168 -
29§
629

14$

64
1)
154

175
N
435
17

18¢
315
5§75
854

1] ]
654
960
1338

%



1n
R
&R
&R

1
GR
R
GR
R

Run Date

ge. 14
§925
§34%
§912

82.94
§325
§900
6905
§334

1 1126199

e
(11

19
434

145
1184

Aun Time: 15:16:43

328
6924
6944
6928

8
§32¢
6871
63195
6344

"
1
12§
k]

1Y

118§
s1d
860
119§

Hiversion: 5.30

3]
6320
§874.3
6928

891§
6871
6899
§354

Dats File: redold.he
k] s
m §919 284
380 §674.3 "
90 6928 14712
] (]
b{]] §910 111
53¢ (111 648
e 5899 935
1248 6960 121%

6919
6900
6387

1311
6995
6926

 E-41

299
"e
12718

e
688
1100



Run Date: 11/26/50

SECHY DEPTH CUSEL CRINS
0 o qLos qacH Qo8
§¢.13 yiLo8 veH VRO®
SLoPE 1L ey xiose
'PROF 1
*SECND §7.750
§1.75¢ 8.01  594%.01  6949.95
263000 567.8 25569.2 162.9
n 1.54 15.61 6.78
AU ‘. ' '
*SECNO 60.400
3301 RV CHANGED MORE THAN HVINS
60.400 7.83  6946.83  6941.12
83000 A 260967 203.3
N ) N 13.54 6.2§
499423 131 162, 88,

*SECNO 61.400

3301 HY CHANGED NORE THAN HVINS

3302 UARNING:

§1.400 8.21 §541.27 6943.38
2630040 4 263000 A

N} .0 20.9§ N
430088 164, 0. 130,

*SECND 62.300

J301 HV CHANGED NORE THAR BVINS

3302 WARNING:

62.300

1670 6338.70  6941.51

26300.4 A4 21368.2  4931.8
.} N ) .13 1.2

N ML 60, 5. .

Run Time: 15:16:43

CONVEYANCE CHANGE OUTSIOE

CONVEYANCE CHANGE OUTSIDE

KAVersion: 5.39  Data File: reldold.he
NSELK 6 L1} L]} 0L0SS
ALOB ACH ARQS yoL THA
¢ ] 1HCH m T ELNIN
ITRIM 10¢ IC0NT CORAR TOPWID

5956.48  6952.71 ] ) Bl 8]
15.3 1637.6 .2 . N ]
N k1) 130 W35 A8 LN
] 1 6 " 453.9§
A8 6949.64 2.81 3.0 "
A 1333.5 1.8 11,2 .1
NIl A3 438 A0 6939.00
3 S ' NI VIR Y
OF ACCEPTABLE RANGE, KRATI0O = 1.9
NIEEETIIN ) 6.82 {.5§ R
A 128501 A 1.9 3.8
A0 434 A0 A00 §933.0¢
1 11 [ ] N1 325.12
OF ACCEPTABLE RANGE, [KRATIO = .59
00 8946.35 1.65 1.73 "
.4 885.4 §83.1 18.3 4.3
40 43 N ki A0 6922.00
{] 17 (] A0 220,36

E-42

L-BANK ELEV
R-BANK ELEY
SSTA
ENOST

§345.50
§946.4¢4
2.1
$66.05

6356.00
§343.0¢
112.88
$31.01

6945.9¢
6302. 04
I57.45
§82.57

6940.04
6935.00
252.%9
072.96



Run Date: 11/26/90

SECNO OEPTH CusEL
¢ Los [[3}
TIRE vies veK
SLOPE 1Lo8t Lew

*SECNO §3.800

3301 HY CHANGED NORE THAN RVINS

Run Time: 18:16:43

CRINS
ros
VROS
LO8R

HiVersion: 5.3

WSELK €6
ALos ACR
¢ ] XNCK
ITRIAL  I0C

3302 WARRING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANSE, KRATIO = 1.59

63.800 2089 6926.88
263000 10383 222640

4 ) 18.26 35.13
. 426821 265. 154,

*SECNO 73.30¢0

3301 HV CHANGED NORE THAN HVINS

13.8% 15.91  6895.91
263004 4 630

N H N 1] 36,08
928876 1080, 1008,

*SECNO 80.104

3341 HY CHANGED RORE THAN HVINS

6931.98
N

8]
118,

§9191.95
A

"
1915,

A0 343,91
221.0 631.8
038 A
) 1

A0 691609
N 129.5
A0 A3
6 15

3302 WARNING: CONVEYANCE CHAMGE OUTSIOE OF ACCEPTABLE RANGE, IKRATI0 = .78

8e0.100 18.08  6892.38
26300.0 4 263000
o} .0 .28
$1396¢ 8s90. 630,

*SECNO 82,900

3301 HY CHANGED WORE THAN HVINS

82.900  15.51  6884.51
63000 4 263000
N N 28.84
L9n 9. s,

6895.78
N |

N )
§95.

6399.63

N
N
33,

A8 550390
4 965.3
811 43
§ i
L0 6899.03
N | $11.0
1) 038
! 9

Data File: redold.he2
v 18 0L0SS
AROS vot TRA
me uTH ELNIN
1CONT CORAR TOPUID

17.41 2.4 A
N 2.2 L.8
NIl 08 §982.00
] N]) 82.88
20.48 27.82 N1
N "7 6.6

A0 400 688000

B | M n.nm

11.53 12.19 ]
. 52.9 1.8
Rl A0 6L
¢ A0 86.81
12,92 N} M
N §8.9 8.4
NIl 08 687108
] N 97.58

E-43

L-BANK ELEY
R-BANK ELEV
SSTA
EnosY

P

§925.00
§930.00
249,45
331,90

6300.00
6908.0¢
654.09
125.8¢

6308.00
6300.00
3.
428.13

6300. 00
§900.0¢0
493.95
§91.51



_E-4
PROFILE FOR STREAN 3 - SUPERCRITICAL FLOW

PLOTTED POINTS (BY PRIORITY) E-EMERGY,W-WATER SURFACE,I-INVERT,C-CRITICAL W.S.,L-LEFT BANK,R-RIGHT BANK,N-LONER END STA

ELEVATION 6871. 5881, 6891, §901. §911. §921. 6931, 6841, 5958, 6951, f'gg >
SECN0  CUNDIS 4
§7.1% ). . . . . . ) . I L M. ¢ X.

5. . . . . . . . I RL W.E 1.
N, . . . . . . . 1. & LHC.E 1.
15 . . . . . . . I. 0 W E X
m. . . . . . . 1. R MCLE, K.
0. . . . . . . . I.R ¥ i
.00 I, . . . . . . I.® W E 5.
1T . . . . . . RS G [’/ ¥ '
§1.40 anb. . . . . . Ll MRC L E .
1] T . . . . . I . tNC B, I
62.30 50 . . . . . . A T Y T I
550, . . . | . .kwc . £ . [T
] [T . . . 1. . (17 S .k . |
§3.80 550, . . . . . . LE R . . [ I
m. . . . 1 . . LW RC. .k . |
1 . . 1. . BT N2 £ . I
g, . . . I. . W Rt . £. 1
85y, . . I . . wRrRe . £ . [
m, . . . r . . W.Re . £ . '
950, . . o1 . . ¥R A A .
100, . . L1 . A N .k (]
1080, o, .l . oot A L]
1. . 1 . SHLREC. £ . 1
1150, . . I . . OWLRC . £. . . 1
., . . I, . Wort . t. . . L]
1260, .. . I. . Wik . £ . . . o,
1, . 1. . WiLac A N . . 1
1350, . . | G .oWre . . . | I
140, A .WLee. ] . . [
s, .1 . Moume . £ . . . "
150, . .1 . Wowe . £ . . . ]
1550, . T . W.te¢ . £. . . . 1 .
1600, I . Wore . E . . . . \ .
73.80 1658, . 1. L Le A . . . L]
19 | TN I. N T A . . . LN
1S, . I. R I T+ . € . . . A
188, . 1. . %ot B . . . L]
1850, . I . R B . . . X .
190, . I . A £ . . |
1950, . . LW L. £. . . A . .
{1 . I . A TR £. . . . . -
{1 { P G .0t £ . | . . .
1M, . 1, Vooct. £ ]
use, . 1 . I T R ]
um, . 1 . T A T . 0 .
80.10 2250, . I . I S T .o . . .
uam. .1 . Wt LE ] . .
250, . 1 . W, ¢ L.E ' .
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Y T PN
82.9¢ 2550, I

Run Date: 11/26/90  Rum Time: 15:16:43

KNVersion: 5.38

SERANNAT TR S ANRRRAATRNRLRLLRLLRRBUNSOEROEERERERCEN

HEC2 RELEASE DATED SEP 88 UPOATED Jun 199¢

ERROR CORR - #1,92,83,M

NODIFICATION -

SERRCSANNANTRROASOEFRNSRRERNRNEOERERASSEOOOOSERORETRR

NOTE~ ASTERISK (*) AT LEFT OF CROSS-SECTION NUNBER INOICATES KESSAGE IN SUNNARY OF ERRORS LIST

3 - SUPERCRITICAL FLOW

SURNARY PRINTOUT TABLE 150

“SECHO
§7.75¢
§0.400
* 61.400
¢ 6.3
’ 63.80¢8

13.800
¢ 8e.an

8z2.3m

XLCH
N
282.1
1.0
95.09
150.00
1045. 90
§36.09

215.44

ELTRD
)
)
M
M
m
M
M

€LLe

A

"

N

ELNIR
6941.00

§933.00

6922.04

6902.90

6860.00

6874.30

6871.00

¢
26300.04
2630000
WM
63001
163000
2630000
26300.04

6300

Data File:

CusSEL

6949.01

6946.83

6941.27

6938.70

6926.89

6895.91

6892.38

6886.51

CRINS
6949.95
6947.12
6943.38
6941.51
6931.9¢
6901.95
6895.78

6890.43

redold.he?

te

6952.71

6949.64

6948.49

6346.3§

§943.91

6916.49

6303.9¢8

6899.43

110 ¢

9.n

94.23

300,88

RUINT

265.21

285.76

139.64

191.17

E-45

THIS RUN EXECUTED 11/26/9¢0

ver
15.61
13.50
20.95
.13
15.13
.45
27.25

8.8

15:16:50

2k

AREL

1731.1

1966.98

1255.108

13608.54

854.82

729.54

965.34

911.82

K

2149191

a1

1516.2¢

2873.47

1614.95

1555.81

2225.64

1899.17



Run Date: 11/26/9¢

3 - SUPERCRITICAL FLoM

Run Time: 15:16:43

SUNNARY PRINTOUT TABLE (54

SECN0
87.75¢
60.404
¢ 61400
¢ §2.300
' 63.80¢
13.80
' 8100

82.308

¢
2830000
26300.00
3.1
2630008
2630000
26300.00
26308.0¢

WILN

CWSEL
59‘!..1
6946.93
§941.27
6938.7¢4
6926.89
6895.91
§892.38

6886.5%

DIFNSP
"
A1)
AT,
KT
"
N1
KT,

HAVersion: 5.3¢

DIFNSX

.0
-2.18
-5.56
-2.87
-11.81
-30.98
-3.54

-5.86

OIFKWS

-6.99

Data File: reldeld.he?

TOPWID
.453.95
124.12
328.12
224.36
82.88
n.n
36.81

97.56

XLCH

262.00

e.n

95.00

158.0¢

1005. 80

§30.48

275.04

E-16

P 7ot
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E.1(C)

HEC-2 Analysis for Low Flow Channel at the Buried Jetty

Canomnielnvironmental



Canonielvironmental

Sheet No. [ of

8y _SWyrl Date _I!-8-90 subject /N
Chkd. Bﬂ*_,vzb_oate ilé[f;c PIRPELINE ARRROYD Proj. No. 56 —06 0-29
HEC -2 ANARLYSIS OF /4" X 14"

oW FlLow CHANNE L
AT SURIrY TETTY

TO COMPUTE THE DIxnArRGE 'Gl. AT
WHICH THE STORPWATEL witl. OVERTOP
THE LOwW-Flow (HRAMNEL. AND  calTRCT
THE BurR!EH TETTY . (SEE FlourE "l)-
THHS ANALY SIS WLl PE FEfmemm=. R
THE REComMmenIEDL REDESIGN ALTERNATIVE
" te. H4EC-2 ALTERMATIVE 7).

~

PUREOSE 2

METHED . PERFoORM 4 TRIAL 4AND ERROR ANALYS IS
USING THE HEC-2 DO FLe THeT
LESCRIBES THE ALTERNATIVE 7
CHANNEL CONFIGURKATTION ( SEE PRlE £
FOR ummar'yy oF ALTERNATIvE 7).
THE. INPUT DISCHARGE Wil BE VARIE)D
TO PRODUCE A DISLHHRLE VS,
WATER SUBFACE ELEVATIZN) CuelE
(Ses Froure 2.) ~

_NOTE ¢ THE PROFPISED JTETTY Wil RE
LOCATED AT STATION S9+50 .
TS /S /N ClosE PRoxim: 7Ty TO
THE HEC-2 CROSS-SECTION AT
STATIoN 6O+90, THEREFIRE /77/S
ASSUmED THAT THE WATER JuerA £
ELsvATIONS AT THESE S7RTionS
ARE EauivaenNT (fe THE «€c-2

DATA top sTATION E0FI0 s
REPRESENTATIVE oF STATLON 5“1-/—50)



Canonielnvironmental =)

By _Sl/ir¥] _Date //£90 Subject LM Sheet No. of 2
Chkd. By ZmDate 'Z/S/GQ Proj. No. Z8=50-27
174" X 1/4"
cesuLTs THE CHBWVWEL (S OLEXRTIAPED

AT ELEVATIGN E9F3 ] WHCH
L UrPS AT A DISCIHARLE
QA = 2280 cFS .

THE HEC-2 OVTRPUT FOR
HXinar = 2250 (=S /S JNCLLDED
IN THIS (AL BRIEF



CamonieEnvironmenial

By SWVM _ Date - A9 subject _(INC

-

Sheet No._=  of

Proj. No._Zb6-0éd -2

Chkd. ay_t_»?%,oag, /5] FIcURE * 1

1/4" X 1/4°
W 6343 — = S
- ~ : TN _. '2;-""" - I,

. . T - ~—— s = -~ -z
s 6934 e T TR 2~ AT
=Ll JATION) : R ) -\l —

\’A - D/" ﬁ“:‘w_< ; -
D T e A
g L A G A g

STATIDN . sasn’

FIGURE |




CanonieEnvir_onmental D)

By 3./ | Date 2/‘5'9Q5ub{ect_U/VC Sheet No. 4 ot

H Q

Chkd. By/%t;nato i2/5/a, FIGURE 2 Proj. No. F4 P& -2 &

174" X 1/4"

¢9493.2+

6995 |

¢943.0f — —

64429

6992.5

6942. %

6792.6%

69925

%) 500 /%o 1500 2000 s/

DISCHARGE (R v CFs)

| FIGURE 2 |



Canonielvircnmental
SheetNo. [ ot

By SW W\ __Date _i!-8-90 Subject /N '
Chid. By?2y, Date izf3lae I PELINE__ SRRV Proj. No. 86 06 -2
[HEC -2 ANARLrIIS oK R

LoW FLow/ CHANNE L
AT CURiro TETTY

PURPOSE 2 TO CoMPUTE THE ODIX4mArcE ‘Ol 47
WHICH THE STORAWHTER will. LUERTDR
THE LOoW-Flow (HRNVNNEL. AND  ra2/J7TRCT

THE BuR!ED TETTY (ZEE Fioues * 1),
TTHHS ANAL Y SIS WL PE RECmpem =2 Foi
THE RECoMmeEnNIEDL REDESICN ALTERNATIVE

fe. HEBC-2 ALTERMATIVE 27 ),

-

METHGO PERFORM A TRIAL 4D ERROR ANALTS IS
/us.mo-— THE HEC-2 D RiLe THoT
DESCRIZES THE ALTERNATIVE 77
CHANNEL CONFIGURATION (SEE Pee 5
FOR Summary oF ALTERNATIvE *7 ).
THE INPUT DISCHARGE WLl BE VARIED
TO PRODUCE A DICH#ARCE V5.
WATER SUBFACE FELEVATIN) CulLE

(sez Fiéure 2.)

NOTE ¢ THE PROFISED TETTY Wil RE
LocAaTED AT STATION S9+50 .

TH1S /S /N CLoSE PRoximiTy¢y TO
THE MHEC-2 CROSS-SECTION AT
ISroTIioN 6O0+90, THEREAIRE 17/S
ASSUMED THAT THE WATER &A=
ELEVATIONS AT THESE S7TATIONS
ARE EauivAaenT (fe THe «ec-2

DArTA top sTATION 60490 s
REPRESENTATIVE oF STATLON 5“24—50)



CanonieLvircnmental =D

By Sh/i¥] Date //'5’?0 Subject ./Z/I/C Sheet No. ot 2 ___
Chid. By 2mDate __:2/5 Jag, Proi. No. Z4=40-2F
174" X 1/4".
CESLLTS ¢ THE CHBNNWEL (S OLELTTAPED

AT ELEVATIGN EFF3 7 WcH
XCURPS AT A4 DISCHARLE
QA = 2250 cFS .,

THE HEC-2 OUVTPUT FOR
A iwar = 2250 (FS (S JNCILDED
IN TS CALE BRILEF



Canonielrvircnmental | (=)

- BySWWM _ pate |1 -£-90) Subject {INC_ SheetNo._= of __ _
Chkd. B Date <2/5/0: FieURE 1 Proj. No. _24-060 -29
55 1/4" X 1/4°
OVE‘S"UP
ST
N_B.;‘wvmil.. 6334 " < \ o Tt '-/'f-‘\";{.\ /;.-;'{b
B ATION ’ ‘ ‘;,{‘_Z J
T Ty
” /,’, /l -~
».f/ —T i -~
.

<TATIDN Ssasn’

FIGURE |




Canonielnvironmental =D

By S/ Date [/~8-20 subject /N SheetNo. 4 ot
Chkd. By-24:2rDate i2/5/a mICURE 2 Proj. No. %vgﬁ—:—é_z
. 1/4° X 1/4"
¢9493.2+

6995, 1

¢943.0 |

DR oF [ HRAVVEL

p2 4
£992.8]
§992. 7
6992.61
6992.5
500 /oo ' /;0(/ z_ioao 252 ’

DISCHARGE (R v CFS)
" FIGURE 2 |




CANONIE ENVIRL IMENTAL
By: SWM Date: 11-29-30 Subject: UNC Gallup. New Mexico E-54
Pipeline Arroys Redesign

Checked av-,,gﬁ_zz/s Jac Project #: 86-060-24  Page 5_ of

Summary o { Alternative #7:

In Alternative #7. the channel is modified only slightlv from the
exasting coafiguration as follows:

o ensure a 30" wide. 2’ deep channel bottom from Sta 5+00
te St 61+70 1. iow-{low channel)

o Fill exusung depressions and headcuts

o a stone filled trench (jetty) wiil be installed at Sta 39+30 to
reinforce the Nickpoint and maintain shallow upstream
slopes.

o 240’ wide protective bench wiil be constructed at the
tailings embankmemt toe which would protect the
embankment and tailings during the PMF.
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, PP, VA
1 Lv",l’,., _?/_/- ‘ E-55

Ly * i W BT ACSNRICNYY

* WATER SLRFACE PROFILES * * U.5. ARMY CORPS OF ENGINEERS .
* VERSION OF SEFTEBER 1988 * * THE HYDROLOGIC ENGINEERING CENTER *
- ERROR: 01.02.83.84 * * 609 SECOND STREET, SUITE D .
UFDATED:  JUNE 1999 * * DAVIS, CALIFORNIA SE615-4687 .

* RUNDATE  11/26/99 TIME  17:12:29 . * .

X X 000000 X000 . X000

X XX X X X X : RBY:swm

X X X X X e

X0000X XOX X X00X X000 =570

X XX X X

X X X XX X b

XX X00000C 000X Y0000 —L

HAESTAD METHODS

37 Brookside Road * Waterbury, Connecticut 96768 * (203) 755-1666

END OF BANNER
ALTERMATI vVE ** -
| RUN FoRr
QR = 2259 ct<



Run Date: 11/26/99  Run Time: 17:12:29  HWersion: 5.3  Data File:

/1,4«7/)? (Z/‘}/é:)

HEC2 RELEASE OATED SEP 88 UFDATED JN 1999

ERROR CORR - ©01.02.63.04
MODIFICATION -

T1 ALTERNATIVE #7~REACH 52 -SRI

T2 UNC PROJECT NO. 86-960-24 RESP. TQ NRC COMMENTS 11/7/98

T3 PIPELINE ARROYD SUBCRITICAL FLOW

1 ICHEX  IND NINV iDIR STRY

0 0 0 e o.M
KB 005 0.3
Xt 61.49 IV . 676
R 6% 0 6966 %
R 63B 27 6933 s
R o6 600 6942 69
R 6%LS 7615 6967 792
X1 60.48 10 e 515
R %R 0 6560 19
R 643 515 6943 53
XL 57.75 16 1s 543
R 660 0 6965 %
R 6341 15 694 1%
R 636 k<) 6946 s
R 6% 662
XL 50.09 14 5 n
®R 678 0 o7 19
R %R el 650 %5
R 6%d T2 6367 785
XL 4.9 2 5% m
R 67 0 6965 7
® 6347 587 6947 587
R 6%60.5 & 69N %6
Xl 5.8 9 us )
R 670 0 6960 145
R 6%8 710 6%8.5 760
.10 a 15 )
6978 0 6960 1%
6966 615 635 660
6965 560 636 %0
6962 192 6982.4 1519
6970 1920

QQQIQ%»-

METRIC

89

6963.5

7

6962.5

6965

g

H¥INS

SEw  BEE. .

EHel

sh8 bl

$Gg

1148

768

¥

o0

6562

p{v2
6946.5

6963.5

7%
6348.7
6362.5

alt?.he2

THIS RUN EXECUTED 11/26/99

WiEL

6560

318
676

1%
612.5

T )
279
$87.5

g8 S8 BEE

g§83

1]

17:

-1

E-56

12:29

6549 260
6337 4%
§%61.5 721.5
6941.5 148
6987 &R
6941 155
6946 2%
6363.5 627.5
-696@ 149
6350 650
€58 5%
6964.5 8190
6948.7 683
6962 6%
6365 R
6968 1970
6968 1900



BLEBE BBBE BBBBBBE

Run Date: 11/26/9%8

Run Time: 17:12:29 HWersion: 5.38  Data File:

Ly U [ao

24.9%6 6 7%
7008 ] 6959
6963 615 6968
6965 8% 6385
6968 1770 6962
6966 20890 6968
7000 2%

15.96 15 69
7009 ) 6959
6969 718 6969
6969 1509 €385
4.8 14 %20
6368 @ 68
6970 929 6970

1eca 697¢

6970

560
6588
6965
6965
6960
6979

910

6968

1636

697¢

6570
6979

540
140
865

1979
200

alt7.ha2

S20
6970

6965

6962
6959

€979
6960

loz

6979

275

2060

6960

6965
6964

1715
2078
26

E-57



A~ /v) Z ‘/ g z /'( o E-58

—

Run Date: 11/26/99  Run Time: 17:12:29  HWersion: 5.30  Oata File: alt7.hc2

SECNO OEPTH CWSEL RIWs WSELK €6 HY H 0LOSS L-BANK ELEY
qQ Qs QCH (ROB ALOB ACH AR0B YoL THA R-BANK ELEV
TIME VL8 VCH VRCB b XNCH AR WIN ELMIN SSTA

SLOPE XLOBL XLCH XLOER IMIAL  IDC - ICONT CORAR TOPWID  ENDST

*fROF 1

*SECNO 61.400
3720 CRITICAL DEFTH ASSUMED

61.400 4.79 69%37.79 6937.79 6%0.00 6938.58 .78 .00 .00 6945.00 :
2250.@ 8 250.0 .0 .0 317.2 .0 .0 .0 6942.00 Z v ?
.08 .09 7.9 .00 .000 < ] 009 .000 6533.00 264.41
913861 2. 0. e. [} 17 [} .00 234.66 499.97
*SECNO 60.499
3656 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
60.409 4,82 69543.82 6343.@2 - 0 6543.59 9 1.34 .00 6950.00
2250.9 0 28.9 1 @ 401.8 3 .8 .8 6943.00
.08 .00 5.60 el 000 6@ % .000 6939.00 113.17
.812921 160. 109, 139. 20 19 ] 2 416,91 S39.08
<N 57.79
S7.758 4.76 6985.76 .00 0 6546.13 k1) 2.63 .00 6545.50
2250.0 4 2286.6 3.0 A é6l.1 1.5 3.4 3.2 69545.%
0 .38 4.87 1.97 ¢ ) .63 (<) L0090 6541.0 141,79
. 006000 270. 262, 25, ] ] ] B0 405,20 546,99

*SECND 50.008

3302 WARNING: CONVEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.85

50.008 4.83 6948.83 0 .00 6949.19 i 3.%6 . 65%0.00

2250.9 4 250.0 9 N ] 465.8 .0 1.7 8.3 6%0.9

.06 R 4838 | .0 000 X< ] 000 .00 6344.00 470.0L

082349 7. s, . s - 9 L] M R RSB
~SECND 41.960

41.969 4,15 6%61.15 N} .09 6%1.79 .64 .60 .00 6560.00

»
s
o,

2500 9.4 UG .
o 201 653 .0 .5 .0 .
0946598 £2e. 8%5. 80e. 3 e

000 6947.8¢  466.15

R.2 9 19.4  11.6 6953.50
0 00 192.%5. 650.10



/

ey 3

Run Date: 11/26/99  Run Time: 17:12:29  Hversion: 5.30  Data file: alt7.hc2

ND DEPTH CWSEL RIws WSELK . £G

Q QLes (cH RoB ALOB ACH
TIME vl VCH VROB N XNCH
SLOPE XLosL XLCH XLOBR ITRIAL  IDC

*SECND 35.000

3301 HY CHANGED MORE THAN WVINS

3302 WARNING: CONEYANCE CHANGE QUTSIDE OF ACCEPTABLE RANGE.

5.000 4,99 6953.10 .0 .00 6953.24
2250.9 . X} 9 .0 783.0
A7 .00 2.% .20 .000 .23
.eaL147 700. 705. 700. 2 )
*SECND 39.100

3655 20 TRIALS ATTEMPTED WSEL.CWSEL
3693 PROBABLE MINIMM SPECIFIC ENERGY
3720 CRITICAL OEPTH ASSUMED

39.100 3.74 6%6.74 6985.74 .00 6366.22

5.9 04 25.0 .9 .8 483.5

19 0 5.58 .0 .00 60

.014904 4%. 49. 1149, 20 9
"SECND 24.950

3382 WARNING: COWEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE.

24.958 3.77 6986.77 .09 89 6%6.99
250.9 4 2250.0 ) 0 1688.9
. .0 1.9 .0 009 R
004373 S8, 529, 540. 5 )

*SECND 15.060
3665 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED
15.850 1.61 6960.61 6960.61 0 6960.92

250.9 18.2 799.9 14318 9.9 1.7
i 2., 6.97 3.2 .86 .03
011189 g1e. 990. 1189, 20 12

RV H 0Loss
AROB voL WA

MR WIN ELMIN
ICONT CORAR TOPWID

KRATIO = 2.22
.14 1.45 .00
.8 8.6 15.8
000 000 6548.79
0 00 7.7
.48 1.38 »

.0 B.2 28.2
.00 000 6982.80
L) 9 42.41

KRATIO = 6.32

8 .8 .0
8 42 283
090 .00 6%3.00
P .8 WM

3 LR .00
444.3 KBS 50.9
N <] .00 6569.00
Q 8 86161

L-BANK ELEV
R-BANK ELEV
SSTA

ENDST

6965.89

6958.50
R6.30
£53.56

6960.00
6966.00
%a1.47
%3.88

6560.00
6968.09

840.30
1747.34

6960.09
6568.00

660.63
1522.24

C

. E-59



AR P S . E-60
Run Date: 11/26/99  Run Time: 17:12:29  HWersion: 5.30  Data File: alt7.he2

KL oLoss L-BANK ELEV
oL TWA R-BANK ELEV
WIN ELMIN SSTA
CORAR TOPWID  ENDST

N0 DEPTH CWSEL CRIWS WSELK €6 H
0 QL o GROB ALOB ACH AROB
TIME yLo8 WH VROB N NCH R
SLOPE XLOBL XLCH XLOBRR ITRIAL  IDC  ~ ICONT

*SEOND 4,550
480 3.0 697180 .09 00 6971.41 AL 10.09 80 6970.00
25.6 1065 2085 0.0 4.3 3%.3 194 %.6  65.8 69570.00
A2 28 528 258 .66  .0@ .05 .00 698.00 737.68 =, )

00928 1038, 1e22. 1e70. ) ) ] .00  §55.97 1193.66 J—————



e S At < 3 :qc,
PROFILE FOR STREAM INE ARROYO SUBCRITICAL F

PLOTTED. POINTS (BY PRICRITY) E-ENERGY,W-NATER SLRFACE,I-INVERT,C-CRITICAL W.S.,L-LEFT BANK,R-RIGHT BANK.M-LOWER END STA

ELEVATION 6933. 6538, 6943. 6948, 6%63. 6968, £5963. 6968. 6973. 6978.
SECN0  CUDIS

61.40 8. 1 WE R. L . . n. . . . .
62.40 100, . .1 WE . L. M. . . . . .
208, C L1 . ¥ L . " . . . .
. ¢ I . REL .M .
57.75 420, C I RLE M
5. C I . /% . N
608, C I WE . N
709. ¢ I WE. N
80, C I. EL "
%, C . I WEL .M
1009, C B WEL n.
1. ¢ . . JWEL . N
50.00 1200. C . .1 EL .M
1. ¢ . I . WELR . . .M .
1409, C .1 . WER . . . .M
1589, C . I . % R. . . ] .
16580, C . .1 . wr . . M.
1709. C . . I LMER . . ]
1908, C . I . L¥E R. . . " .
1900. C . . I LW R ]
41.9% 2008. C . I. LMER . .M .
2108. ¢ . I. L¥.R N
2200, C I. . R M
2. ¢ I. WE. R M
2008, C . . ) EL R R |
%508. C . ! WEL R. LN
2600. C B EL R N
3.8 2790, C . I E L R n. . .
280. C . .1 M L R ] .
0. . . [ LW R, .M .
8. C . . . 1 . W RL N, . .
31e9. C . . . I . ER .L ] .
.10 Ree. . . . . 1. W . L "
3. C . . . I. WR. L N .
349, C . . I. ¥R L . . "o
0. C . . I. E R L . . M
0. C . I  E .RL . M
24.95 3700, C . I E. L . . M
3009, C . 1 E. L . ]
3990. C . .1 E. L M
4090, C . . I et . "
a1ee. ¢ . I EL . N
200, C . . I ML . "
o, C . . . I . WL . N
299, C . 1. EL . . M
509, C . . 1 £ . . M
4608, C J LE M
15.86 4700, . . . . . 1N . M
5. C . . . . L. . "
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Run Date: 11/26/99  Run Time: 17:12:29  HWersion: 5.3

HECZ RELEASE DATED SEP 88 UFDATED JIN 1999

ERROR CORR - 01,82,03.84
MODIFICATION -

NOTE- ASTERIX (*) AT LEFT OF CROSS-SECTION NLPBER INDICATES MESSAGE IN SUMYRY OF ERRORS LIST

INE ARROYO SUBCRITICAL F

SUMPRY PRINTQUT TABLE 150

SECND

» 61.400

XLCH

Y .0

57,750
Y )

41.%68
. %00
* 3.100
X
* 15,060

262.00

775.8

895.80

79%6.%0

499.99

- 4,050 182,09

&R

ELLC

. - - . . . .

ELMIN

6933.20

0

250.00

Data File:

CWSEL

6937.73

CRIWS

6937.79

oo, RN o

6541.08
6944.00
6947.09
6948..70
6952.00
6953.02
6553.00

250.9

250.8

250.00

258.08

2250.09

250.8

250.0

2250.08

6945.76

6948.83

6%61.15

6563.19

6965.74

6966.77

6569.61

6971.8

6966.74

6960.61

alt7.he2

THIS RUN EXECUTED 11/26/99

%
6938.58
6943.50
6346.13
6949.19
6961.79
6963.24
6956.22
6956.69
6960.92

6971.41

184S

138.61

129.21

23.9

46.98

1.4

148.04

3.73

m.e

92.%

5.69

LR-Y

4.83

6.63

2.%

5.58

1.8

6.07

5.28

17:12:37

E-63

AREA

v.a

42.01

465.76

371.89

763.04

493.47

1609.86

584.98

457.83

o
191.11
197.94
251.55
464.22
328.25
664.28
184.92

1165.44
213.48

234.13



E-614
Run Date: L1/26/99  Run Time: 17:12:29 HWersion: 5.3  (Oata File: alt7.he2

A9 ‘5/3/@

+ROYO SUBCRITICAL F

SUMMARY ARINTOUT TASLE 158

SECNO Q CWSEL  OIFWSP  DIFWSX  DIFKWS  TOPWID XLCH

* 6100 2250.00 6337.79 ) @ -2 246 .0
* G0 2.0 63302 0 52 0 459  100.00 ' F‘ S
S7.75h  250.00 6345.76 IR B0 w520 262.00
*  50.000 2250.00 6348.83 0 3. @ R84 TS.e
41560 2250.80 6%L.15 0 R @ 12.%5 56.0
*  %.000 250.00 6%3.18 .00 1% 0 X727 6.0
v 30100 250.00 695574 @ 2.6 00 45241 499.00
" 20.90 250.00 6%6.77 0 Le 0 7.4 520.00
* 15050 2250.00 6960.61 .80 384 .0 6lEl  999.00
.50 250.00 697100 .00 103 .00 4S5.97 1022.00
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E.1(d)

Nickpoint Stability - Riprap Design for Jetty

Camonielnvironmental
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Canonielrvironmental
SheetNo._/ ot 3

By SWM  Date !2-3-90 subject __(/NC.
Chkd. By Date 12 f3)a Proi. No._26 560 -2

1/4° X 1/4

DURRSSE ¢ T2 DETERMINE THE RIPRAR ds, FoR
THE ZBurifZ TETTrY AT STA S53+8¢0 oF
THE RECOMMENDEDN PIPELINE ARRoYO REDEIIGN
ALTTENATIVE (HEC -2 ALTERNATIVE #*7 ),

METHON o

USE RIPSFHEC R (L.o‘ms Sempton SPPFAD;TF:ET)
TO DETERMINE RIPRAP dss BY /MER8M/S

OF THE SAFETY EACTOR MeTHOD, HEC -2
RESULTS From AcTERmeaTive *7 AE
AS NRUT FoR RIPSFHEC.WR].

L b

#
REFERENCES & APPLIED HYDRoLoGYy AMD SEDImEN ToLLG &
FOR DISTUREED AREAS ', PAses 185-(34,

86-060-29 CALC. BRIEF — HEC -2 ANALYS(S

OF THE RECOMMENDED REDESIGN ATERNATIVE
FOR PIPELINE ARROYO .

RESULTS & A RIPRARP dme OF 6.9 INCHES wAS
' CALLUATED FOR THE QURIED JTETTY.
(SEE ATIACHED RIPSEHEC .WRI PRINTIUT)



Canonielnvironmental

By SW/M __ Date [2-3~90 Subject __JNC. SheetNo. 2 _of __3_
Chkd. Bn%oato 1z B [go ’ ' Proj. No. S~0G0 ~29
C | . 14" X 1/4"

_CALC I ATIONS §

¢ SLopE BETWEEN ST7 S5¢+50 AND S8 S7+75
( ELzvaTions WERE DERIVED From TIM s ETrHER'

SURJEY DRBTA OF TIPELINE M&ra) .

a dust |s775 - 5150

@ ASSWE A  SPECIFRIC GRAVITY oF 2.6 AR
RIPRAPL,



L,//:;¢A:7Tj- .z.//:,/ﬂq(a

RIPRAP OETERNINATION BY SAFETY FACTOR NETHOD USING HEC2 RESULTS
REF: *Applied HKydrelogy and Sedimentoloegy
for Oisturbed Areas®, pages 185-194

87 PSF
1

RIPSFHEC.MR1

LOCATION: CROSS-SECTION 8 STA 64,48
1 (SIDE SLOPE) 3 Alpha = 18.43 Degrees
CHANNEL SLOPE = 0.MM5 Theta = .29 Degrees
RIPRAP S.6, = 2.6 Phi = 41.00 Degrees
COEF FOR € = 0.75 see Fig 3.16, ref.
CHARNEL BOTTON CHANREL SIDE SLOPES
050 (ASSUN) = 0.53 FT 6.4 INCHES 0S8 (ASSUN) = 0.53 FT 6.4 INCHES
na o 0.036 ne= .03
CEPTHs 8 FT DEPTH= 8 FT
t= 2.50 PSF ts 1.
nbox 9,991 nb = Rl
§Fd = .. Beta = 45.4%
N e $.64
SFs = 1.46

EXBANKNENT SIDESLOPES

0S8 {ASSUN) = M FT
ns L]
DEPTHa NAFT
t = NN PSF
nd s 1]
Beta = ]
n' e A

Sfs = ([}

NA INCHES

E-68



Ufc MINING AND MILLAG

E-69

' 0 Oivisien of United NucliearCarporation  Cliurch Rock Coerations  Gastup, New Mexreo 87301
> AUNC RESTURCESR Company PO. Drawer CQ Tel@pncng $08/722-8251
Momorangaum
Te: €. Johnson Cats: Apwril §, 1550

From:

Subject:

J. Flatcher

Pipeline Arroyo Profile

Station
0

RV PY

v 1414
i/ 1432
71469
y 2+13
v e*37
v 2+84
, 3413
v 3+84
3+62
v J+68
3+78
¥ 3488
3489
Vv 4+13
/ 4+33
4+531.5
W 4454
4+60
L 4484
v 5401
v 8447
v 5470
v 5+88
v 6+40

Lat{tude

73847.56
73788.83
73782.34
73770.67
73746.03
73717.63
73700.25
73679.58
73685.23
73615.19
73608.33
73604.24
73601.07
73594.01
73585,54
73575.65
73561.89
7324741
73547.06
73582, 36
73558.56
73848, 52
73538.35
73825,86
73512.16
73477.88

Departure

57678, 51
§7593.20
57585.59
57571.88
§7542.96
§7509..62
§7493.06
§7473.74
57440.63
§7412.20
§7405.74
§7401.22
§7398.03
§7391.13
§7282.79
§7373.05
§7359.43
5734524
£7344.89
§7340. 26
§7323,21
§7309.52
§7263.91
§7245.39
§7239.49
§7196.88

lI
AN
X
A\

[N ]
(o

Elevation
6941,37
6939.73
63%40.43
€940.89
6940.58 4
6938.4
6940, 34
6939.48
6339.88
€939.61
6§939.23
6938.53
6836.70
6936.23
6933.55
6932.73
6931.37
6930.18
6925,.53
6925.30
6924.63
6822.28

6909,56

65908.77
6905.77
6901,02

1699-222 S35 WBW DN Eb:vl 06, €3 ddv

)



€. J¢ on
Pipel...q Arroyc Profile
April 9, 1930

Page 2 ‘ E-70
Station Latitude Oeparture ET evation
v 7409 © 73431.33 57146.01 §902.68
v 7482 73358.79 57105.69 . 6901,95
v 8+10 73342.24 §7098. 60 §900.57
o 9411 73272.66 57025.03 . 6901.04
v 9435 73254.66 5§7009.14 6501.54
-, 10+33 73182.37 56942.97 68299.94
~ 10472 73160.12 56911.23 6899.92
-, 10+81 73155.60 '56903.00 6897.37
\/16+39 73143.01 £6890.13 §897.03
11407 73137.35 56884.48 6894.58
L, 11432 73113.96 £6877.09 58397.84
11478 73082.95 §5846.17 68 96.85
11483 73075.49 56843.27 6389.91 - .
., 12436 73041.50 56802.52 6889.84
» 12493 73019.42 56749.93 6386.93
v 13+28 72989.53 = 56738.58 6887.17
v 14405 - 72587.42 36865.82 6384.52
L 14482 . 72893.62 56820.82 6381.92.
L 15+67 72837.58 56558.59 6880.91
v 16+54 72766.46 '56508.04 6879.85
v 17439 72707.64 56446,50 6379.84
- 18430 72828.77 56399.89 6879.80
. 19422 72553.61 56348.16 6878.01
v 15487 72498.07 56297,93 6827.51
., 20476 72429.84 56257.85 §876.75
. 21432 72383.18 56226.09 - 6875.84
. 22419 72307.08 56184.12 6825.07
. 23404 72233.58 56141.40 6874.31
L 23498 72146,88 56106.32 £874.29
L 24+94 72057.86 56069.57 §873.95
. 25486 71968.17 56049.39 6872.66
/2144 71813.21 56041.22 6868.74
_ 27+80 71776.85 . £8052.79 6871.27
. 28486 71691,52 §5988,75 6869.7¢
. 29485 71721,69 55894, 24 $369.07
29499 71729.18 55882.32 6868.76

1695-Z2L 226 WEW N OS1PT €6, €3 ¥eb
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E.2(a)

PMF Calculation for Watersheds A,, A,, and B

Canonielrvircnmental



T DROGRmEH SAnCULET ITCN

oa—Mar—-87

ONE-AJUR RSIMFAlL AMOUNT
205 CURVE riomEBER

ME&N BASIN ELEWY.
QURASTION oo

WaTER COURSE LENGTH (L

WATERSHED AREAR ()
MAXIMUM RELIZF ()

ELEY ADJUSTMEMT
ARZAL B JUSTHENT  JLSD)

ITEM

FERCENT OF
{D8D . TABLE #G 92

16 B SRIMNFALL

T TE
-
....... EATMERLL

ZECHIENTE

=

In
Ui
"

- IUMUL&TIVE
FaINEALL

g - RUMOFF

CUMULRTIVE
INMCREME QR

__,L‘v-cn

——

PTAL SUNOFF
FAIMERLL

TIME OF CCHCENTRATION (Te)
TMEMT

FG &7)

W TEREHED
«D3C,

ADJU
TaeLE

-,

" ADJUSTED To

TIME {Tp)

BASE FERIOSD (Th)

UMIT FEAE DISCHARGE

o e

[T

1-HOUR R&INFALL

CHE-HOUR

S VFUJFCT

9.4

T 8o,
7080
0.25

0.62
T0.15
200.0u

D=0 25

1.4%

Q.25

A L
e s

i’y

1.00

0O, &4

Jol

B OCVENTS USIMG THE ZC3 CURVE e
FM8&—iiamu—01
IMNCHES
5 = 2.50
ZET
HOURS
MILES 1.2168S6 0580
E@. MILES
FEET
&DJ. RAINFAL B.4% TINOHES

IME &

( f‘\:__')

HOURS

EAINFAL

3. 42

SERIOD., HRS

S0

71

Q. S-0.73

38

i

-



INTERMEDIATE HrDROGRAFHE

TIME FIRST SECOND

FEak. DISCLHARGE 1ce+g) Te.4 284.7:

0,00

.97
1.0
1,09
1.15

.21

THIRD

108470

o
luo. 1%

- -
tale

 T7I8.9%
1004, 7%
¢05.73S
745, 9¢
£86.57
427.17
207.78
108,29
Q.00

FOURTH

284,40

D00
71,10
142,20
21030
284,40
41,82
199,25
156.48
114,14
71.82
28.9<
]

G

E-73

COMEINED
HYDROERAFTH

101G, L
2 4219.0G .

L0737
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HIEERTRNNENE i lis i3
E-75
INTERMEDIATE AYDROGIAFHS
COMEINED
ot FIRST S2CEND THIRD SHRTA =YDROCRAPT
sl 742 PRI 244,03 PRI Y

Lil 5.0 0,

508 15,36 .36
il 237! 33,7
1018 30.57 0,37
2.22 57.42 §7.42
327 1.3 9.00 37,33

2,33 47,23 33.28 132.51
0.28 7.4 170.55 207.6%
0,44 21,08 255.83 282.88
s 15,96 10 .00 356.06

L 5.36 270,04 236,41 51392
i) .00 118.98 72,67

N 137.91 R

T 118,88 'M.!*E

DO 83.7¢9 2.7

3.2 .72 6.4

4,87 .00 320.08 126,08 £4b.i6

3,33 178,73 189.12 367.88
¢, 98 227,43 2518 439,39

T} I.4.82 me2
L3 174,87 NENY

28,32 118,92
14,47 101,17
83.42 57.42
23.87 25,67

0.90 .00



HYDROGRAFH CAHLCULATION FOR ONE-HOUR PMR EVENTS USING THE 3582 C

WATERZHED E

Jir-Mar -57

CME~HOUR RAINFALL &MOUNT

E25 CURVE HumEER
MEAN BASIN =Lz,
DUSATION D

WmTER COUREZ

wEZAL ADJUSTHENT (03D

TRCENTY OF 3
53D TABLE . A5 €D

COMULATIVE FrINFALL
IMEREMENTAL SoTHFALL
SEGUE~NCE

o= UMULWYIVE CZEIGN

IV N T
& ~ CUMULATIVE RUNOFF

INCREMEMTAL SUMNOFF OF
EYCESS FAINFALL

TIME OF CCONCENTRATION

+ATEFRSHED ADGUSTMENT
(DSD, TABLE Z. G &7

ADJUSTED Tc
TIME I3 FEAL ‘Tog)
BRSE FERIOD ‘Th:

UNIT FEAN DISCHARGE

o
"

~HOUS FATNFALL

UNMC FROJECT

<

12358

R
o, " INCHES
' 'BOx S =
o 7100 FEET
Qo255 HOURS
-1, 2% MILES
* ®.857750. MILES

4404 0. FEET

2. B9S ADI. SRINFAL

1 ADJ. FRINFAL

TIME FERIOL,

e, 28 0.25-0.50
48 71
4,04 S.97
4,04 1.33
1.4% 1.9Z
t.eT .37
0. 25 1.52
.25 1.28

0. 32 HOURS

1.00

.22 HAOURS
0.31 HOURS
0,84 HOURS

874 CFS8

FMB&=0a0—01

HRS
=

CLE0-0.TS

a8

E-76

URVE nUMBER METRHCD

IMCHES

IMCHES

e TG=1.00

1.0l

L.01

Z.481



=EAE DISCHARGE

tofs)

TIME

.00
Q.08
0,18
©.24
DT
G.3e
US4
0.5
.E3
0.71
0.79
0.'87
D, 94
1,02
1.10Q
1.18
<25
1.32
1.50

1.37

UIRTOR L
.

INTERMEDIATE HYDRDSRAFHS

SECOND

1119.79

0,00
279.9%

=59, 9

S27.34

111979

Q.00

THIRD

T100. T8

S0
TTZLoB
S890. 17

Sems me

- ) B
3100.34
2636. 22
2172009
1707.%7
1243.8S
779.73
219,80
Q.00

FOURTH

828.21

[ VTN
207.09
414.11
s&21.10

228.21

704,27
530.25
#56.50
i)
n52. 2

208,29
34,31
2, Q0

E-77

TIOMBINED
H Y DECGRI-FH

Ti74, 36

YL
1946.0€
L289.%7
TTi.82
ITZ.aE
208,29
P

o4, 72

Gty



Canonielwvironmental

By _LN\T pate > =-%F Subject AN - Jor—i_ Sheet No. of '
Chkd. By Date Doyzrsion I 3iren Proj. No. (<€ - oo - DI
1/4" X 1/4
Ob)Qo‘\‘\U% L Datermrimae dhe BMYE L Yoo - oomee
C."-Or— c‘.;z T O o\ o ;.)"'g, f\\./cjr"‘ “
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E-79

E.2(b)
100 Year Flood Calculations for

Watersheds A,, A,, and B

Camnomielnvironmental



- TnSHED Al ~ NIRTH DIVERSION LITCH

STURM PERIQE

T-HOUR RAINFALL AMOUNT
.3 CURVE NUMBER

SEN BRASIN ZLEY.

XOTION (D

~TER CIURZE LENSTH (L}
-TIRSHED AREA (&
~{IMUM RELIEF <H

LoAl AR CUITMEN
AL ADCUITMENT
Y T S !
CUE SO L

o 4

= (-iHQUR RAINFALL
SSu.ABLE IO F3 32

CMULATIVE BRINFALL

CMCREMENTRL RRINFALL

S - CUNULATIVE BESISN
3INFALL

* - CUMULATIVE RUNDFF

NCREMENTAL RUNOFF QR
ZICESS RAINFALL

TINE OF CONCENTRATION (Tc!

HATERSHED ADJUSTMENT
{050, TEBLE 5, PE &P

SGIHETER T2
3 PEAX (O}
38 PERIOD (Thi

UNIT PEAK DISCHARGE

o

o
(8:2

1ng
1.84
£

300¢

~oAe
Nedw

0,62 ¥I

§ote

Ue e

209

0-0.25

4

.97
0.87
3

Y

6.3974

¢.0000

. 0000

HNC PROJECTRMBE-

Y55
INCHES

e

TIME PERIOD, HAS
4.25-0.5¢ 4.5

7

0,0183

0.0183

.19 HOURS

1.04

.20 HOURS

.23 HOURS

.66 HOURS

295 CFs

£43-31

=07

1

158
$.31
G387

L5942

1.3316

2.3133

L5 CURVE NUMBER FETHOD

anes
1LLHES

§.73-1.00

00

.81

PR
il

no~
Ve

1.8992

0, 4494

178

E-80



E-81

#ATERSKED Al - MORTH DIVERSION CITCH  UNC PROJECTRNBE-04C-{{
:3-May~-B7 0E: 2%

SITURN PERIOC 100 YRS

SKZ-HOUR RAINFALL AMOUNT 1.Bf INCHES

INTERMEDIATE HYDROBRAPHS
COMBINED
TINE TiRsty ZECH0 THIRD FOURTH HYDROGRAPH

24K DISTHARED wzées .0 <4 T

.00 9.9 0.0

3,06 8.0 0.0

9,12 3.0 0.0

0,18 2,0 0.0

.25 6.0 9.9 0.0

031 0.0 1.3 1.3

9,37 0.0 2.7 .7

8,43 4.0 40 - 4.0

649 0.0 5.4 0.0 5.4

1,55 0.0 4.6 2.1 21.7

562 6.0 2.8 4.2 50.0

.48 8.0 30 48.3 72.2

5,74 2.2 3.4 6.9 -, o
5,39 1,4 78.5 B.7 §8.5 SRS
¢, 9.5 54,7 17.4 82,4

5,92 2.0 50.9 26.1 76,9

4.8 I 34,7 71.8

1.05 ' 23, 3.5 k)
Y 9.4 24,3
A7 0.0 1.1
W23 ) 13.9

(=
¢
-

~¢

—
d
—

[ =R - I « < Y )
. . -
© O W - W0

o P
—
o o

P e
O W~

-



--J905R4PH CALCULATION FOR GNE-HOUR RAINFALL EVENTS YSING THE SCE CURVE NUHB‘:p ¥ETHOD

ARS

~4TERSKEL A2 - NORTH DIVERSION DITCH

(3-Hav-87

SETURN FERIQD
SHE=-HOUR RATNFALL AMOUNT
223 CURYE NUMEER
“SAN BASIN ELEV.
CoRRTICK (D)

a=TER COURSE LENGTH (L)
==~ TERSHED ARER (A)
“G1IMUM RELIEF (H)

f.

ZCS F': 2;. ?E KL}

T OF 1-HEUR R
<zul TRBLE 2, 76 52

(5]
m
(7 4]
ves
[42]
x

¢ - CUNULATIVE
SAINFALL

_ - CUMULATIVE RUNDFF

ICRENENTAL RUNOFF OR
£1CESS RAINFALL

TiME OF CONCENTRATION (Tc)

HRTERSHED ADJUSTMENT
(£SD, TABLE S, PB &7)

'3 PERK (Tpi
ZASE PERIOD (Th)

JNIT PEAK DISCHARGE

13:30

100 YRS
1.81 IMCHES
80
5000 FEET
0,23 HOURS
0.52 MILES
0.12 SQ. MILES
360 FEET

[£5)
1

$.999 £3J. RRINFAL

TiME PERIOD, HRS

§NC FROJECTRMBE-066-01

(&= )
wn
<

:.41

(=328 6.25-0.30 §.50-0.73

48 7
.87 {.28
0.87 0.42
¢3! .42

71,3074 4.7233

0.,0000 4.0183

0.0009 2.0187

0.15 HOURS

1.04

0.16 HOURS

0.22 HIYRS

0.39 40UFS

252 CFS

3,87

1.3912

0.3316

0.3132

INCEES

3,4494

0.1178

-

E-82



E-83

.~ED £2 - N{RTH DIVERSION DITCH  UNC PROJECTRMBA-(40-01
3-May-87 98230

102 190 YRS
TRINFLL AMOUNT 1,81 INCHES

INTERMEQIATE HYOROGRAPHS
CoBINED
TIME FIReT SECOND THIRD FELRTH HYEROGRAPH

SEAY ZITTRARSE coe 2.9 4.3 3z M

Taul 2.4 3
T.gs 2.9 0.
]

Tkt 2.0 .
el 1.9 , 2.0
0.3, . 0,0
d.0 0.0 4.0
2.9 1.2 1.2
29 2.4 24
3.9 Lo 3.8
o 4.8 0.0 4.8
3.9 4,1 20.9 4.5
1) e 410 44,4
. al.é 84,2 .

: 3 39 i & ,

i T..1 3.9 §4.0 g
fes 5%.3 7.7 18.7
e e 15.4 34
L) 45,2 3.2 53.4
.9 6.9 £3.8
20,3 26.2 4.7
8.4 2.8 0.0
0.0 7.0 17.9
12.4 12.4
7.3 1.8
M Lt
0.9 9.0

1



E-84

CRD PROJECT RKE&-0ad-01

SETURN FERIZE 100 YBE
CHE-HIUR RRINFALL SNMOUNT 1,80 IKIKES

INTERMELIATE MYDROERAFHS
COMBINED
TINE FIRET ZEIOND TRIRD FCURTH AYZROGRAPH

1Z3e BISTUASES Ledel ag 747 i 3
1ZAe DITTHAREE tedsl Gl 14.8 32,8 93.2

600 5 0.0
¢.08 0.0 0.0
Gi6 R ¢.0
0.28 0.0 2.0 0.0
£.32 5.0 3.7 1.7
0.40 0.9 7.4 7.4
0.48 0.9 i 0.0 11
0.56 8.0 14.8 5.7 80.5
C.oh 6.9 12, 1303 143.9
673 oy 0.4 197,9 0.0 2023
0.8 2.0 52 3ub 2.8 {56 o— D
0.9 X €3 25,3 4. 3.8 e
597 37 84,9 764 22,1
.85 .5 14,7 %,2 245.4
i3 6.3 105.4 8.4 189.7
(.2 ‘ 86.0 69.5 125.
.29 6.7 54,7 4
L3 ' 6. 7.8 39.8
{45 75,0 2.0
L33 10.1 10.1
b0 0.0
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" E-86

E.2(c)
Flow Depth Calculations North-Diversion Ditch

Sections K, L, M, N, and O

Canonielnvironmental



GO

FLOW DESTHS MEMEDT L

4 E-87
CAT TR NGETH DIVERSIOM CHANNEL -~ SECTION

PISCHARGE = 1081 CF
STITOM WIDTH = 13 F
! {ZIDE SLOFE)= 2.3
MEL SLOFE = O

S

I
o
B LCALL Y = 1085 I - CHEZE THIS O JALUE »ND
DIFFERENCE = D P4 THE DIFFESREMZIE TO
SEE IF IT MATCHES LISTED
DISCHARGE

ok o4



HMENMNIHG

CALCS

E N S I

TIOMsMNCRTH DIVERSION

UATION FOR
v TRAPEZOIDAL CHANNELS

-

- enem g
" L

(2 LBCHARGE =

BTTOM WIDTH = puin)
L (R(DE SLOFE)= del
CHAMNEL SLOFE = Q.00714

MANMMING 'S n = D.O2T0
d = .89

A = 181.8

R o= .91

voo= 12.9

g (CALC) = 2287

DIFFERENCE = .07

DETZRMINING

!

CHANMEL

et
-—

I

FT

F_.
L
=

2

E-88

MAENEDT . W

T

T SELECT A TRIAL DEFTH

T

=T

Fg
F= CHECE THIS & VYALUE AND
THE DIFFERENCE T3
EE IF IT MATCHES
SCHARGE

2E L ISTED
DI



MANNING * 2 EQUATION FOR DETERMINIMNG MORMAL FLOW DEFTHS

IN TRAPEZICIDAL THANNELS

"ATION: NORTH DIVERSION

DISCHARGE
S0TTOM WIDTH
I (SIDE SLOFE)=
CHANNEL SLOFE =
MANNING 'S n =

LI

* d =
* A =
CALCS += R =
* v =
* g (CALC) =
* =

DIFFERENCE

CHANNEL -

2265
i)

7.5

2. 007464

0, 0250

4.34
2T0.0
2,66
9.8
2265

-0, 00

ZECTION M

——rs
“im-3

FT

FT - SELECT A& TRIAL DEFTH
FT~2

FT

FFS

CFS - CHECK THIS @ VALUE AND

THE DIFFERENCE TO
SEE IF IT MATCHES LISTED
DISCHARGE

A

MAMEQT . WF

E-89



MANMING 'S

EE ST I

ECUATICH FOR

DISCHARGE
BOTTOM WIDTH
(SIDE ZiLUFRE?
CHAaMNEL ZLOFE
HlAMNIME S

G (CALCS
CIFFERENCE

CETERMINMNING MNCRMAL FLOW DEFTHEE MANECT . WK
CHANNELS

[T U |

1]

i1, 0744

D.0230

.00
zga.7
H.0%
15.1
5857
0.12

SELECT A “RIAL DEFTH

- CHECHK THISVQ YALUE AND

THE DIFFEREMCE TO
SEE IF IT MATCHES LISTED
DISCHARBGE

E-90



AANMIMG '3 ZCUATION 2R CETERMINMING MIRMAL FLOW LDEPTHS MEMNESIT . Wi
N TRAFPEZCIZAL CHANNELS
E-91

ATION: MORTH DIVERSTION CHANMELL -~ 3E

-4
-t

oM O

L
{

DISCHARGE = S350 CF5
ROTTOM WIDTH = 12 F7T

I {EIDE SQLORPZ) = t.11
CHEMMEL SLOFE = O, 00744
MAMMNIMG 'S n = 0 2T0
» d = 12.24 -7 - SELECT A& TRIAL DEPTH
#* A = TS0 Frel
CALCs = R = 5.97 FT

% = 13,0 FFS
* g (fALCy = “894 (FS - CHECE THIS & VALUE AND
* QIFFERENCE = 0,07 % THE DIFFERENCE TO

SEE IF IT MATCHES LISTED
DISCHARGE
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E.2(d)
North Diversion Ditch

Confluence Stability
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Ic=0.2

RUNDFF HYDROGRAPHS BY THE SC5 1R-55 METHOD

TYPE-11 STORN DISTRIBUTION
TINE OF COMCENTRATION <= 8.2 HORS

01 -Oec-99 TRAVEL TIME = @ HORS
®:21 M
HYOROGRAPH TIME IN HOURS
SATERHED DRAINAGE DRAINAGE QRVE  PPT
DESIGNATION MEA  MIA  RIBIR AT RUNOFF (TIME) 110 113 116 119 20 0 R2 123 R4 RS 26 R KRS8 134 132 134 136 138 140 U3 16
(«€)  (sanm) () (1)
(CIVIN) 3 3 LY} 209 L A ™ L} 58 166 red 02 % n 61 L] © M L) k ) B
TRIBAMY AL S1.08 7.97€-W2 B9.8 8.4 6.0 (CFS) 10.999 14.824 22.475 99.944 1R2.715 3%63.391 3M.561 230.015 119.568 79.381 €1.210 48.777 41.125 33.474 29.1M 25.83 23.4% 21.841 19.128 16.737 15.781
TRIBUTARY A2 1280 1.59€ 0L 80.0 9.4 6.08 (CFS) 21.997 29.649 44.951 199.808 365.43] J€6.782 765.123 468.008 239.161 158.763 122.420 97.563 82.261 €6.998 $B.341 S51.646 46.864 42.02 3B.25%6 33.474 31.561
Tc - 0.4 RUNDFF HYDROGRAFHS BY THE CS TR-56 METHID
TYPE-T1 STORM DISTRIBUTION
TIME OF CONCENTRATION = 0.4 HARS
01-Dec-99 TRAVEL TIME « @ HORS
*%:23Mm
HYDROGRAAE TIME IN HORS
WATERSHED ORAINRGE DRAINRGE COLRVE  PPI
ESIGHATION MEA  AREA  NUBIR AT RODFF (TIME) 110 1.3 136 119 R0 120 122 123 14 15 126 127 KRS8 130 132 134 136 138 148 143 146
() (0N Ny (IN) :
(CHWIN) 18 25 ® n L] mn o SR 574 431 298 . 26 163 m n 63 % L] “ k] n
RIBUIARY B %8 S.75t81 8.0 B8.41 6.91 (CFS) ] 6 124 766 237 937 1617 946 1964 1499 1408 M6 563 *9 %6 28 19 169 152 131 118

2}%\3\‘2\
-.\'.\r\
R R
SRV
N

N N\



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: UNC
Comment: CONFLUENCE AL
Solve For Depth

Given Input Data:

Bottom Width.....
Left Side Slope..
Right Side Slope.
Manning's n......
Channel Slope....
Discharge........

Computed Results:

Depthe.eieeieree.
Velocity.oveerens
Flow Area........
Flow Top Width...
Wetted Perimeter.
. Critical Depth...
Critical Slope...
Froude Number....

30.00 ft
5.08:1 (H:V)
5.00:1 (H:V)
0.825
9.0448 ft/ft

383.09 cfs

2.98 ft

11.22 fps

34.13 sf

39.78 ft

39.98 ft

1.57 ft

9.0084 ft/ft

2.13 (flow is Supercritical}

" .3 Channel Flow Module, Version 3.12 (c) 1990

«wstad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 067€8



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: UNC
Comment: CONFLUENCE A2
Solve For Depth

Given Input QData:
Bottom Width.....
Left Side Slope..
Right Side Slope.

Manning's n......
Channel Slope....

Oischarge......

Computed Results:

Depthessesceeceas
Velocity..eerans.
Flow Area........
Flow Top Width...
Wetted Perimeter.
Critical Depth...
Critical Slope...
Froude Number....

30.00 ft
5.02:1 (H:V)
5.08:1 (H:v) B
0.025
0.0200 ft/ft
765.90 cfs

1.81 ft

10.82 fps

70.73 sf

48.11 ft

48.47 ft

2,37 1t

9.0075 ft/ft

1.57 (flow is Supercritical)

* :a Channel Flow Module, Version 3.12 (c) 1999

-aestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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. Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: UNC
Comment: CONFLUENCE 8
Solve For Depth
Given Input Qata:
Bottom Width.....
Left Side Slope..
Right Side Slope.

Channel Slope....
Discharge........

Computed Results:

Depthececeecaanes
Velocity.........
Flow Area........
Flow Top Width...

Wetted Perimeter.

Critical Depth...
Critical Slope...
Froude Number....

50.09 ft
S.09:1 (H:V)
5.88:1 (H:V)
9.025
0.0190 ft/ft

2046.00 cfs

2.48 ft
13.24 fps
154.%6 sf
74.77 {1t
5.0 ft
3.3 ft
0.0065 ft/ft
1.62 (flow is Supercritical)

22 Channel Flow Module, Version 3.12 (c) 199@

;1estad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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E-104

. E.2(e)
PMF Calculations for the South Diversion Ditch and

" Flow Depth Calculations for Limiting Sections 1 and 2

Camonielrvironmental



E-105

HYDROGRAFH CALCULATION FOR ONE-HOUR FMP EVENTS USING THE SC3 TURYVE MUMBER METHOD

Sau v C:thrs . LJ+Cfu

UATERSHED IINC FROJECT FMB&=a0=-01
Zo-Mar—-97 :2:45
L
OME-HOUF RSINFALL AMOUMT 9.4 INCHES
€25 CUFYE MUMEEF 80 5 = 2.50
MEAN BASIN ELEV. . . 70BOY FEST
LURATIOHN (D) S PAS HOURS
waTER TOURSE LEMBTH (L. 0. 7T MILES

© Q.17 SG. MILES
“Ouv. oy FEET

2.8%0 ADJ. FAINFAL 3.42 IHTHES

ppak=1 o)) 1 ADJ. RAINFAL 3.42 INCHES

TIME FERIOD, HES

ITTM o=, 25 280, S0 LS00, 79 0. 7S L0
TRCENT TF 1-HOUR REGINFALL 43 71 as 100
LWSLL.TAELE 2. FG S
JUMULATIVE R INFeL ' 4,04 .78 7.41 B8.4Z
INCREMENTAL RAINFALL 1.04 .o 54 1.43 1.01
SEQUENCE L.4% 1.94 4,04 lol
T o= CUMJLATIVE DESIGN L.43 .37 T.41 8.42
RAINFALL
€ - CUMULATIVE RUMNOFF 0.25 1.83 : S.08 6.02
INCREMENTAL RUNOFF OF 0.2% 1.29 T.54 .G

ZxCE3S RAINFALL

TIME OF CONHCENTRATION (Tc: G.1E HOURS

WATERSHED ADJUSTHMEMNT 1,00

WLUSD. TaABLE S, FG &7)

ADJUSTED Te 0. 18 HOURS
TIME TC FZAK «Tp) 0, 27 HOURS
BASE PERICD .Tb) e 62 HOURS

UNIT FEZaF. DISCHARGE | 383 CFs



FEAL

DISCHARGE

tcfs)

TIME

0.00
.06
0.2
.17
[ 1
Gl
el3
.87
TLS2
. S8
el
[}
.76
.81
.87
DU 24
. ST
408
Lo 1t
1.16

FIRST

89.42

O, 00
Z2.36
44,71
&7.07
89,42
75,04
al.&8
49,26
73.88
2Z.49

Q.10

0. 00

INTERMEDIATE HYDROGRAFHS

SECOND

452.44

THIRD

1252.18

0,00
I3i3.04
626,09
939.13

1252.18
1064.72
877.27
489,82
502,37
T14.92
127.47
0,00

FOURTH

I74.47

.00
33.4&2
167.23
250.85
Tx4.47
284.40
234.33
184.26
134.19
88,12
>4.08
0.00

COMBINED
HYDROGRAFH

e OO0
22.36
44,71
67.07
8%.42

189,12
2g8.
TEB.ES
438.21
407,20
53%.12

132685. %6

1194,49
1044, 5]
G40, &7
ET4. B4
299,22
I61.7%
i1o4. 28
174,19
84,15
7405

DO T
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E.2()

Flow Depth Calculations North-Diversion Ditch Inward Curves
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MANNING'S EQUATION FOR DETERMINING NORMAL FLOW DEPTHS MANEQT.WR
IN TRAPEZOIDAL CHANNELS :

LOCATION:UNC ~ NORTH DIVERSION DITCH, SECTION 0D

DISCHARGE = 1081 CFS

BOTTOM WIDTH = 18 FT
T (SIDE SLOPE)= 1.6
CHANNEL SLOPE = @.0033
MANNING'S n = 0.0250

w d = A4 FT - SELECT A TRIAL DEPTH
w A= 134.8 FT°2
CALCS * R= 3.60 FT
» t= 34.448 FT
®. Ve 8.0 FPS
o Q (CALC) = 1082 CFS - CHECKX THIS Q VALUE TO
*  DIFFERENCE = 0.10 % SEE IF IT MATCHES LISTED

DISCHARGE
Froude Number =

()
Velocity Head = 1.001
Tractive force = @

Canoniefrvironmental
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‘MANNING'S EQUATION FOR DETERMINING NORMAL FLOW DEFTHS | MANEQT.WR
. IN TRAPEZOIOAL CHANNELS

LOCATION:UNC - NORTH DIVERSION DITCH. SECTId! EE

OISCHARGE = le81 CFs
BOTTOM WIDTH = 20 FT
1 (SIDE SLOPE)= 5.43
CHANNEL SLOPE =  0.0833
MANNING'S n = 0.0250

- d= 4.1 FT ~ SELECT A TRIAL DEPTH
hod A= 167.8 FT"2
CALCS * R= 2.61 FT
* t = 63.5486 FT
» Ve 6.5 FPS
hod Q (CALC) = 1083 CFS - CHECX THIS Q VALUE TO
w DIFFERENCE = 0.21 % SEE IF IT MATCHES LISTED
OISCHARGE

Froude Number = 0.702
Velocity Head =  0.649 FT
Tractive force = 9.537 PSF

Canoniernvironmental
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E.2(g)

Riprap Calculations for the North Diversion Ditch Inward Curves
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Me’haa’ &7 r/ﬂ-—«/W,&w / /;zd e €D M Z 7 ce*e@
Z(/aeca s cale M«Z/a,//z&"z_é’/ FARYS 4"’/ >

nan _lggiapd LRUrdeheT cnes.

Reculrs . Bt cirod c7ime DO |
=0.95% : <
Dﬂa\:}.’ o, ;77’3 $Z"

22l Cina) cwi T EE
050 = 9,262
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side Stope = B (roawds 73l ing s
3 - (ﬁa.sr 5/4'6-) See ?ijale. 2
Bomom clidth =< 20 |
C=0.3%
OLSC/)arﬂe /08l¢css — Seepjﬁ (»ﬁmm Frevievs cale Kries)
9
050 =0.302 j—-ﬁga 5//646) Sheers

LRASS s&cnad PO

Channe/ Sloge = O.Q033- ?:30/&5 L 2,3

Side Slpe = 1.O CTOtdq,m's milm3$>
2.0 (casr side) figure 2

Lomront awidrh /8 fc
c=0.3% ~ ’ |
O/SChqfﬂe /02/ CFS "5€¢ pj 5C§/0M /’/ﬁ’vbf/'.s Salie o ,.j

050 = 0. 9/53 Bﬁcc S/o/cq) Sheers
Omax= 0, 9578 ¢

Z &L/%._ﬁ__%,oa 7 iinatan
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78

uap ¢! lld’?
over the toe 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 :eprns;ntativo velocity used herein for side
slope rif»rap stabil:lrty is the average velocic} in the vertical over the
toe of the side slope. Maximum velocities in the curved channel tests
occurred over the toe of the sids slope.

Using depth and velocity over the toe of the side slope, the
threshold of incipient failure of 1V:2H side slope riprap in straight

channels is described by

d30 Yo 1/2 v
- - 0.24 SRR —
] w \,gD

based on model and prototype data for thickness = ldIOO'
Fou IVE2R sl slegh rigety 46 gacved ochamngls
2.5
: ( Yy )1/2 v \
~Ys LY \[ gD

bagsed on model and prototype data for thickness of mlOO . This rela-

tion was al_so found applicable to bottom riprap in straight channels.
Since these relations define the threshold of incipient faiiure.
safctyl 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 d30
riprap size given by the threshold of incipient failure curve is used in
the sizing nomograph (Figure 5.1) developed in this investigation. The
designer can easily use other safety factors and apply them to the

incipient failure relations.
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KAYNORD'S {1987) NETROD FOR QETERMINING RIPRAP RIPRAPZ.WR!
SIZE FOR OPEX CHANNEL FLOWS

LOCATION:UNC NORTH OIVERSION QITCH SECTION EE

BOTTON WIDTH » 28 FT

1 (SIDE SLOPE) 3

CHANNEL SLOPE = 9.083

DISCHARGE » 1081 CFS

(= §.3 - SEE P& 78 OF NAYNORD'S MAR 1988 REPORT
RIPRAP S.N, = 16§

SAFETY FACTOR = 1.4

Veax = 1.33 Vavg - SEE PG 73 06 KAYNORD'S NAR 1988 REPORT
038 (ASSUNED) =  #.217 FT SELECT A 030 SIZE
DSO(CALL) = 0.362

ns .133
d s 5.30 FY -~ SELECT A DEPTH OF FLOW
A2 190.3 FT*2
R 3.56 FT
0 (CALC) = 1082.0 CFS - CHECK THIS Q VALUE TO
vV s 5.7 FPS SEE IF IT MATCHES LISTED
DISCHARGE
Vaax = 1.563
Fr = $.523
038 (CALC) = 0.218 FT -~ CHECX THIS 039 VALUE TO _
Omax = 0.454 FT SEE IF IT MRATCHES THE
THICKNESS = 0.5 FT ASSUNED 038 VALVE
FREEBOARD = 8.5 FT -~FRON TOP OF WATER TO TOP OF RIPRAP
RIPRAP QEPTH = 5.8 FT -DEPTH OF WATER + OEPTH OF FREEBOARD
CHANNEL LENGTH 604 FT
RIPRAP VOL = 629.88 CY ~RIPRAP PERINETER * THICKHESS * CHANNEL LENGTH

T0P WIOTH OF
WATER CHANNEL = §1.8 f1

Reference: Naynord, Stephen T, 1987, Stadle Riprap Size For Open
Channel flows, Dissertation, Colorade State University,
fort Collins, Colorado.
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RAYNORD'S (1987) METHOD FOR DETEANINING RIPRAP RIPRAPZ.NRI
SIZE FOR OPEN CHANNEL FLOWS

LOCATION:URC NORTH OIVERSION OITCH SECTION 0O

BOTTON WIOTH » 18 FT

1 (SIDE SLOPE) 1

CHANNEL SLOPE = 0.003

OISCHARGE = 1981 CFS

(= $.3 - SEE PG 78 OF NAYNQRD'S NAR 1988 REPORT
RIPRAP §.W. = 168

SAFETY FACTOR = 1.0 _
Yeax = 1.33 Vavg - SCE PG 73 06 NAYNORD'S NAR 1988 REPORT

030 (ASSUNED) =  0.275 FT -« SELECT A 030 SIZt
DSO(CALC) = 0.058
n s 0.435
d = 6.80 FT - SELECT A DEPTH OF FLOW
[ ] 168.6 FT"2
. R s .53 FT
0 (CALC) = 1083.4 (FS ~ CHECK THIS Q VALUE TO
v = 6.4 FPS SEE IF IT NATCHES LISTED
DISCHARGE
Vaax = §.544
Fr = 0.49¢
D38 (CALC) = $.278 FT - CHECK THIS 03¢ VALUE TO
Deax = $.578 FT SEE 'IF IT NATCHES THE
THICKNESS = .58 FT ASSUNED D38 VALUE
FREEBOARD = 1.5 FT ~FRON TOP OF WATER TO TOP OF RIPRAP
RIPRAP QEPTH = 1.3 F1 -DEPTH OF WATER + OEPTH OF FREEBOARD
CHANNEL LENGTH 600 FT
RIPRAP VOL = 429.42 (Y -RIPRAP PERINETER * THICKNESS * CHANMEL LENGTH

T0P WIDTH OF
WATER CHARNEL » 31.6 F7

Reference: RMaynord, Stephen T, 1987, Stable Riprap Size For Open
Channel Flows, Oissertation, Colorado State University,
Fort Collins, Colorado.
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L1511937) METHOO FOR OF TCRMINING RIPRAP HLSOT
CTFEOFOR OPEN CHANNEL FLOWS
T BOETHOIIVERSUON GLTCH SECTION

JOOTOM WLOTH = 1= FT
2 (3 L0E LR i

CUHANNEL SL0PE “.007
NDLSCAARYD = 1931
[ 0.3
RIPRAR 3.4, = 165
BATTTY FACTOR = 1.00

Vmax = 1.33

CFo
SEE 078 0F

MAYNORG S RUPORY

maR 1

Vavag

D30 (ASSUMED) = @.275 FT - SELECT A 030 TIZE

050 (CALL) =

f.453

o= 9.835
o = 6.79 FT - SELTCT A OC2T OF FLOW
A = 163.4 FT72
R -= 4.52 FT
Q (CALC) = 1031.9 CFS - CHECK THIS Q wALUE 706
v o= 6.4 FPS SEE IF IT MATCHED L4 TED
OISCHARGE

Ymax = 3.539

Fro= 2.490
N30 (CALL) = 9.277 FT - CHECK THIHS 039 wal il 7o
Omax = 9.578 FT SEE TF TT MATCHES THE

folvrence:

THICKNESS = 9.53 FT ASSUMED 030 vAalLuZ
Maynord, Stephen T, 1987, Stable Riprap Size for lpen
Channel Flows, Dissertation, Colorado State Univarsity,

fort Collins, Colorado.

FOR D RATEAD
OF FREZZ30ARND

FT
FT
FT
cy

- FROM TOP OF WATER TU
-NEPTH OF WNTER + DECGTH

FREEBOARD =
RIPRAP OEPTH =
CHANNEL LENGTH

RIPRAP VOL =
TOP WIOTH OF
WATER CHANNEL =

2.5
7.291%
150
123.94

~RIPRAP PERTMETER * THICKNESL 4 Cionninl

31.583 FT
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E.3(a)

Runoff Coritrol Ditch Design Calculation
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RIPRAP DETERRINATION BY SAFETY FACTOR NETHOD FOR CHAKNEL BOTTON AND SIDE SLOPES

RIPSF.URL REF: "Applied Hydrology and Sedimentology
for Disturbed Areas®, pages 185-1%4 _
Lsits 2y, tope
LocaTIoN: RUNOFF CONTROL OITCH ~ ' b
| ( 0.037%)
DISCHARGE = 51.5 CFS
BOTTON WIDTH & it £7
1 (SIDE SLOPE)= L} Mpha = 14.04 Degrees
CHANNEL SLOPE = 0.0078 Theta » 0.45 Degrees
RIPRAP S.6. ¢ - 2.8 Phie 37.00 Degrees
COEF FOR t = $.75 see Fig 3.16, ref.
CHANNEL BOTTON CHANNEL SIDE SLOPES
DS {ASSUN) 0.13 FT LS inches D5# (ASSUN) = $.13 FT 1.5 inches
ne o 02 ne 0028 3
' TRIAL ¢ = 1.00 fr zeevse
DIFFERENCE » 1.46 %
ot cale d = 0.96 ft  rreene
OIFFERENCE = b2
' cale ¢ = ¢.96 ft croree
DIFFERENCE = .y
* cale d = $.96 ft teenee
OIFFERENCE = (N ]
FIRAL ¢ = .96 ft
As 13.35 sq ft
R = LA ft ts $.35 PSF
ts 17.711 ft : nd = .63
Ve 3.86 fps
Q(calc) = 52 efs Beta = 0,23
ts b.47 PSF
n s .08 n' e 0.54
sive /L ) sy LU el

d-ocau
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RIPRAP OETERRINATION BY SAFETY FACTOR NETHOD FOR CHANNEL BOTTON ANO SIDE SLOPES

RIPSF.WRL

LOCATION:

OISCHARGE =
BOTTON WIDTH =
1 (SIDE SLOPE)=
CRANNEL SLOPE
RIPRAP S.6. »
COEF FOR ¢ »

CHANNEL BOTTOR

058 (ASSUN)
n

TRIAL 4
QIFFERENCE
cale 4
QIFFERENCE
calc 4 »
DIFFERENCE =
cale d =
DIFFERENCE =

SFb =

=

REF: *Applied Hydrology and Sedimentology
for Ofsturbed Areas®, pages 185-194

RUNOFF COMTROL DITCH

$1.5 CFS
1 FT
] Alpha =
.19 Theta
2.5 Phi =

$.80 see Fig 3.16, ref.

.22 FT 2.6 inches
0.031

..’. ft stsees
.20 %

§.8¢ ft tsuses
(19§ IR T

y.789 ft teeene
s

0.18 ft Teeeee
.y

079 ft
1847 ¢q ft
§.63 ft
16.36 ft
1.92 fps

S2 cfs
.94 pSF
1.961

1N/ ok

d ~om

’

14.04 Degrees -
1.09 Oegrees
37.00 Begrees

CHARNEL SIDE SLOPES

050 (ASSUN) = 0.22 FT
ne o 03
te 0I5 PSF
nb s 671
feta = 49,011
Me 0,68
s (109 D
:
b4

dsie oy mw-s\cee
0.019)

2.6 inches
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RIPRAP OQETERNINATION 8Y SAFETY FACTOR NETHOQ FOR CHAKNEL BOTTON AND SIOE SLOPES

RIPSF.uRY

LOCATTON:

OISCHARGE =
BOTTON WIDTH =
1 (SIDE SLOPE)=
CHARREL SLOPE =
RIPRAP S.6. =
COEF FOR ¢ =

CHANNEL BOTTON

058 (ASSUN)
n

¢ TRINL ¢
OIFFERENCE

’ ¢ale ¢
DIFFERENCE »

¢ cale d =

DIFFERENCE =
* cale ¢ «
DIFFERENCE =

FINAL ¢ »
[ Y
s
ts

. Ve

- Weale) o

ts
nb =

k-3

REF: “Applied Hydrology and Sedimentology
for Oisturded Areas®, piges 185-194

RUNOFF CONTROL

51.5 CFS
10 f1
{
t.0428
.5

0.88 see F

LI FT
b2
1.25 tt
-1.09 3
1.26 ft
-4 s
1.26 ft

-
1.26 ft
-4.003

1.26 ft
18,90 sq ft
.93 1t
20,08 ft
2.13 fps
$1 cfs
8.23 rsf
5.408

BITCH

Alpha »

Thets =

Phi =
ig 3.16, ref.

1.5 inches

18989
teesee

tetsee

-

(XEXE1]

. ‘)"
s (2,077

d -

P

DS«‘S N, :\fe .
(n.0029 )

14,84 Degrees
$.17 Dagrees
37.90 Oegrees

CHARNEL SIDE SLOPES

059 {ASSUN) =

Beta

§Fs

$.13 FT 1.5 lnches
4.028

§.18 PSF
.31

6.8
L

Qs ) v=<
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RIPRAP DETERNINATION BY SAFETY FACTOR NETHOD FOR CHANNEL BOTTON ANO SIDE SLOPES

RIPSF.WRL REF: “Applied Hydrology and Sedimentology
for Qisturbed Arvas®, pages 1851384

LOCATION: RUNOFF CONTROL OITCH

OISCHARGE = $1.§
BOTTON WIOTH = 1t
1 {SIDE SLOPE)s {
CHANNEL SLOPE =  4.8491
RIPRAP S.§. « IR |
COEF FOR ¢ =

CHANNEL BOTTON

(FS
T

f1
ft
ft
ft

ft

ft
$q
f1
ft
fps
cfs
PSF

050 (ASSUN) = 0.13
ne 0.028

TRIAL ¢ = .92
DIFFERENCE = -0.17
cale 4 » 0.92
DIFFERENCE » -9
cale d = .92
DIFFERENCE = -0.0
tale ¢ » $.92
OIFFERENCE = -4
FINAL 4 = 492
As 12,65

R = .12

ts 17.39

Vs [N )

0(cale) = 51

t s 0.52

nh = 0.942

SFh o 1.45

1.5 in

erEEsy
testee
1eEeee

tetENt

ft

Alpha = 14,04 Degrees
Theta = 9.52 Degrees
Phi = 37.00 Dagrees

0.75 see Fig 3.16, ref.

CHANNEL SIDE SLOPES

ches D54 (ASSUN)
. n

Beta
nO

SFs

0.13 FT
h.e28

$.39 PSF
N

7.

1.5 lnéhts
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Scour Along Protective Bench Calculation
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The use of equation 24 except as a check on other methods would be 1imited
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 in an 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:
qe\m
where:
df = Scoured depth below design floodwater level
di = Average depth at bankfull discharge in incised reach
gr = Design flood discharge per unit width '
gi » Bankfull discharge in incised reach per unit width
m = 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
reg ime equation by Lacey (1930) and the method of zero bed-sediment
transport by Blench (1969) in the form of the Lacey equation:

4 . 0.47 (9172 (26)
where:

Design discharge, ft3/s (md/s)
= Lacey's silt factor equals 1.76 (D,{,)]-/2 where On equal mean

dny = Mean depth at design discharge, ft (m)

Q=

f

1imeters

grain size of bed material in mi

and the Blench equation for "zero bed factor":
q ¢ 2/3
dfo " F 173

(27)
0 ,

where:

dfo = Depth for zero bed sediment transport, ft (m)
gf = Design flood discharge per unit wi%th ft3 /s per ft (m3/s per m)
Fpo * Blench's “zero bed factor* in ft/sé (m/'s2) from figure 9

The max imum natural channel scour depth for design of any str\qcture placed
below the streambed (i.e., siphon) or along the bank of a channel must

~ .

34
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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
An 1llustration of maximum
scour depth associated with a flood discharge is shown in a sketch of a

formuia Types A and B (table 6), in table 7.

natural channel, figure 10.

equals depth of scour below streambed.

As shown in table 7 and on fi

gure 10, the dg

dg = 1 df (28)
dg = Z dfg (30)
Table 7. - Multiplying factors, Z, for use
in scour depths by regime equations
Value of Z
Condition heill Lacey Blench _
ds'de ds'de ds'deo 4

Equation Types A and B

Straight reach
Moderate bend
Severe bend

Right angle bends

Vertical rock bank or wall

Equation Types C and D

Nose of piers

Nose of guide banks

Small dam or control
across river

L] . Io
NO N
wn (%,

1.50 to 1.75
1.5

1/ Z value selected by USBR for use on bends in river.

River Section AC8

NOTE: dgy » dg » dm. Point C is low point of natural section.

Figure 10. - Sketch of natural channel scour by regime method.

k
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GVERLAND FLOV AND RIPAAP CALCULATIONS USING THE CSU NETHOO AVERCSU.URL

PROJECT: UNC: 6-060-24

LOCATION: ENSANKNENT SIDESLOPES

OVERLAND FLOW CALCOLATIONS (NUREQ-4620, Hethodelogies for Evaluating Long-Ters
stabilizatfon Dasigns of Uraniue Mill Tailings

Ispoundments)
RUNOFF COEF: 1 RETURN PERIOD:  PAP
SLOPE LENGTH: 140 FT 1-HR PPT ANOUNT: 8.47 INCHES
AVE SLOPE: 0.2 FTJFY Tc fcale): 0.502 WIN  EQTH 4.40, NUREGAS2S
NARRING'S n: 0.038 Te (actual): 2.5 AN ®
FLOW CONC: } SOF 1-HR PPT: 27,8 % TABLE 2.1, WUREG 4620
DRATNAGE AREA: 0,002 ACRES PPT ANQUAT: 2,329 IRNCRES
Rannings n{calc)e.938 PPT INTENSITY: S5.98 IPW

PEAK OISCHARGE: 0.120 CFS ¢ = CiA
CONC. DISCHARGE:9.385 CFS

DEPTH: ¢.101 FT EQT 4.46, NUREG 462¢
TRACTIVE FORCE: 1.264 PSF o
FLOW VELOCITY: 3.30 FPS Vo= Q/FLOU AREA

CALC. d50: 1.533 TRCMES 450 o 5.23 x Slope~9.43 x Cone. Olscharged.S6
Bevelopment of Riprap Design Criteria,
Phase II, CSO Nethed

TABLE 2.1 OF NUREG 4620

" RAINFALL PERCENT 0  INTERPOLATED
QURATION 1-4¢ M7 PERCERT
(RIN)
2.5 .8 .8
$ 4 6.8
1 6 "
1$ n 54
0 L T .75
M 1 18
T 9% 0003303033
o 100
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Rock Mulch Design for Embankment |
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OVERLAND FLOW AND RIPAAP CALCULATIONS USING THE CSU NETHOD OVERCSU.WRY
PROJECT: UNC: 86-060-24
LOCATION: ERBANKNENT SIDESLOPES

OVERLAND FLOW CALCULATIONS (NUREG-4620, Methodologies for Evaluating lLong-Term
Stabilization Oesigns of Uranium Mill Tailings

Ispoundeents)
RUNOFF COEF: t RETURN PERIOD: PNp
SLOPE LENGTH: 100 FT 1-HR PPT AROUNT: 8.47 INCRES ‘
AVE SLOPE: ~ 0.2 FT/FT Te (cale): 0.502 BIN  EQTN 4.44, RUREEAG20
NANNING'S n: 0,038 Te (actual): 2.5 NIN
FLOW CONC: 3 Y0F 1-KR PPT: 27.5 % TABLE 2.1, NUREG 620
DRAINAGE AREA: 0.992 ACRES PPY ANOUNT: 2.329 INCHES
Nannings n(calc)t.438 PPT INTENSITY: 55.9¢ IPH

PEAK OISCHARGE: 0.128 CFS 0= CiA
CONC. DISCHARGE:9.385 CFS

DEPTH: 0.101 FT EQTR 4.46, NUREG 4520
TRACTIVE FORCE: 1.264 PSF
FLOM VELOCITY: 3.80 FPS Vs Q/FLOM AREA

CALC. dS#: 1.533 INCKES  dS0 = §.23 x Slope~0.43 x Conc. Dlscharge”d.S6
' Oevelopaent of Riprap Design Criteria,
Phase II, CSU Nethod

TABLE 2.1 OF NUREG 4620

RAINFALL PERCENT 0  INTERPOLATED

OURATION 1-4R PPT PERCENT
(vIN)

2.5 1.8 2.5

§ M 3.5

1 §2 "

15 n 54

] (H] §9.75

N 1 18

15 95 10833333333

1) i

E-142



E-143

E4

Tailings Embankment Slope Stability Calculation
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Chkd. By 4 __Date
T
174 X 1.4

WA TER <UulkRFACFE ELe VAT TON - Fap  copTroa ':Q--."O ‘4

~Looe AT A Worse CASE  Scruarrond

foudtary X-Axrs (FT) V-AXT S (FT)
1 o) J10
2 10 /105
z 40 1Ze)
4 55 IL
s 143 92
o /60 /00
7 ) 80 _ 110
8 370 /15
9 450 /2 0
(D 58p 12 =
/! 580 1265
/z (35 /37
I3 990 /27
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By_ LEM Dpate 3‘:%[’11 Subject__ UNC — SLOPE  STB,  sheetNo. 6 ot Ll
Chkd. By ’_’W_Dale g-1¢-4) Proi. No _ B60E0 2 7

1/4" X 1,4"
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pATIVE 1 q *outp | 1203 |7

ememyd 11 [Tq46 ["Ti20.3 | 160 | ™S o o 1
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By __CEM pate 9) '315’1 Subject _[ANC - SLcfe  STAL. SheetNo.__ 2. o _&__
Chkd. By mg(' pate _B-/b-9] - ~ Proj. No 86—t =27
1/74 X 1/4° B
ScrL T DI o  lewce RN L 2eNTT
+ EFery See G T e cTNS A ok ol , Frouee L]

ATTACHe L I'\/A—ppel\.‘b:x 3

+ ReF D ceroe~N T HAUuSerds & BeckwzrmH, p .47 aAw~r £ EE
Arrplms L T AppeENDIX L.
TITN-SETu TN -gTTuw DRy ‘AVERAGE TN—- ST T
Cepereoe ¥ | Ze £73 (£ Dry DenNSTTY) ¢ Nex—y (Ave) | 2Dry peNgzT
q S =G 90.8 '*‘C‘)
l = 1.5
. vo- g | 3224 | i
13 I - g 49¢.497
N I S 4.6
\l:/ . q353 v q7-44 .
B Bemi G £, Frouee  8-24, ATacned Te

Apper\&bf-’x %.

- ) . N )
- 2 = S) H AA@B, P. 8—85) AITACHE N T FLpe lTs =

Av D PN CALCULAT Ten FeRr ¥, SATwieTen.

~

No*ffs: ConsrperzNG ;Eepéiﬂces) ToTAL DENST T y g TALCULAT R
'AzxVG ODxrRecT Swear TEST TN FER A ST s
T Reoke reoLee e ATEDR TV THE R TN O
THE Two BereHOLES '_gen.ecreb ) ? ad |3, WERE |
DRILLED xmy NATIVE MATERTIAL AT SHALLO
DEPTrHS . THE AveRAGeE ToTaL "InN-sxru’ Denscr
Were (oNSERVATECVE Foe RerH PoRkerore SAmpLes TN
CompARTSENS TO  Tye. FFSTING AvArLABLE  SAMOLE

DATA - /TN S HAND R, THESE BoREHOLE ?mpus S,
ARE ReP&ESEM?ATIVE oF OF THE NATTZVE oxL S
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= p [, Sheet No. & of__‘_

By _Cerm  pate E£[13|9] Subject LINC- SLcpi

- 7
Proj. No £+ - J07-27

Chkd. By ﬁa;t_oate £-l6-91
' 174 X 1:4"

. ’ S
Serl.  Typo cF  {eNcErRN  {{enii

NeTES: THE  ContsreN (cermr CxesTs oo
ANGLE S Wegre ODeTezmzneEn TN

FoR EMBANKMENT <orL 4L" ANL

Natrye <Scxt 1o + TRI-AxTAL TesTz
Cecere cT el

< P orne =

WERE RN eN SAampie
ALenNG THE ARie ye rT LINC . WTZTH TH &
Re suiTsg ~Zor THE | TRT - AXxT AL TES I
MeAR's CTRCLE Lo S [fLeTrEYL FER L = ACH
SemMpLe . o TWDO TTREMNSGTH  EMNVELLRE S T
Ceme ~ren = (ceFr, & AN FaXcrzeow =0, Lkl ) Fes
Bem ) wrize Lene QM ENE L FRzM  THe bo- -

E LA Meas T SeT | 71" AN AT T

F’CQ

Cex L ‘qu B Ggqb‘a—rroﬂ) Rorz(G DEPTHS,
AND OTHER  PeERTEVANT DATA =xs AvaTLARLE
B S)H mp R ReporT.

COEFFICTIENTS AND FRxecyr=od)
ANGLES DeTERMTNED TN SJH AND R REporRT ARE
ConSElvATxvE VALUES FOR  THE REPRESENTATIVE
SexrrL mATeERTALS (NATTZve AND ENRBANKMENT
BernG, Usep Fog& SLOPE STARILITY, I'N F=GukES
B-24 AND. B-il, AppeNdzx B ) THE STREVOTH
ENVeLope Ts Draww Beow ‘mosr oF  vre
SAmpLES (MoHR‘sc (TRCLE PLOTS ) FATLURE PLANES
AND  THEREFOAE . pRODUCE  lomeSrow (oEFFICEENTS
AND  FrRretTz=or ANGLES WHICH ARE CoNsERvaTIVE.

THe Comesxow

THe ror Al I SErd  PENSETY A SATUAATED DENSTTY,
14.(, Ano 120.3 pcF ) RespECTFULLY | AKE Used For o™
EmpAn it MENTIFAND NaTrve saxLhf”. Sryce rHe EapanicmenT
SvrL xXs NATIVE  SoxrL CompACTED To 95% MmMAxo—usn

Dry Densx THese VALUES Are ConseRvATIVE  VALUEL
ForR cmpAnvic MENT SoxrtL.
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By :EM Date i h; !ji Subject J‘“\JQ- SLOPE STAR, Sheet No. q of _é l
Chid. By 2y _Date 816491 '

Proj. No. 8- OG0 = 27

1/4" X 1/4"
Xh'zo = (924 PC'F' ¢
1. = 453.( F
- THE ForLowxrnl seori VART ARLES  WHERE RereRence ™
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Sy 1 978.
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Xﬁ,m H
)
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Vy = T75.8 ce
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[(2.5 0% ca3 [(12)° =g

-
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** PCZTABLS ~~

by
Purdue University

--8lope 3tability Analysis--
Simplified Janbu, Simplified Bishop
or Spencer’'s llethad of Slices

Run Date:
Time of Run:
Run By:

Iuput Data Filename:

Output Filename:

8/16/91

1330

CEM
A:UNCSTAL2.IN
A:UNCSTAL2.0UT

Plotted Qutput Filename: A:UNCSTA12.PLT

PROBLEM DESCRIPTION

IINC ARROYO - LOCATION, STATION 80+900

BOUNDARY CCORDINATES

16 Top Boundaries
21 Total Boundaries

Boundary X-Left
No. (ft)
1 .00
2 10.00
3 40.00
4 85.090
8 105.00
6 160.00
7 180.00
8 370.29
9 420.00
10 550.00
11 580.00
12 635.20
13 650.00
14 655.00°
15 665.00
16 790.00
17 160.09
18 280.90
12 340.29
29 550.02

(A% ]
ot

580.

2]

T-Left X-Right Y-Right Soil Type
(£ft) (ft) (ft) Below Bnd
110.00 10.00 105.00
105.00 40.00 100.90
100.00 85.00 74.00
74.00 195.00 74.00
74.00 160.00 100.00
100.20 180.00 110.09
110.00 370.90 115.00
115.00 420.29 118.90
118.99 550.00 125.00
125.00 5890.29 126.52
126.50 635.00 137.09
137.09 650.99 137.00
137.00 655.00 135.00
135.09 665.00 135.00
135.00 790 .00 160.00
160.20 990,09 160.00
100.60 280,00 110.006
119.02 340.¢0 110.00
110.69 420.00 1183.00
125.20 580 .06 126.59

126.59 39G.09 126.50

NPONNEHEHFEPRPRREEPRPNORERPRDNDNDNDND

E-153

\0‘25 Cen
| L oF__“



2 Type(s) wf So1l

E-15¢
30il Tetal Sfaturated Orhesion Friction - FPore Pressure Fliez.
Type Unit Wt. Unit Wt, Intercept Angle Pressure (onstant Surface
No. ipecf) {pct) ipst} (deq) Param. {pst) No.
1 94.6 120.3 1600.9 15.9 .09 .0 1
2 94.6 120.3 - 960.0 11.0 .29 .@ 1
1 PIEZOMRTRIC SURFACE{(S) HAVE BEEN SPECIFIED
Unit Weight of Water = 62.40
Piezometric Sgrface No. 1 Specified by 13 Coordinate Points
Point X-Hater Y-Yater
No. {ft) {ft)
1 .00 110.00
2 19. 29 105.00
3 30,09 100.90
4 55.29 92.00
5 145.00 92.00
6 160.00 120.00
7 189.90 110.00
8 370.09 115.00
9 " 450.¢90 120.00
10 550.00 125.00
11 580.09 126.59
12 635.00 137.00
13 999.09 137.90
A Horizontal Earthquake Loading Coefficient
0f .250 Has Been Assigned
A Vertical Earthquake Loading Coefficient .
Of .009 Has Been Assigned b‘d CEN\
Cavitation Pressure = 200.0 psf ‘
- 13 oF 6l
A Critical Failure Surface Searching liethod, Using 2 Randcnm /ﬂ%ty /fﬂé"9/
Technique Fe¢r CGenerating Circular Surfaces, Has Been Specified.

10@ Trial Surfaces Have Been Generate:d.

1@ Surfaces Initiate From Each Q0f 19 Points Ecqually Spaced
ilong The Ground Surface Between X 25.00 ft.
and X = 665.00 ft.



Inless Further Liattationus Were Imposed The iinimum Slsvation
2t Hhich A Surface Exfends Is Y = .06 ft.

20.00 ft.. Liue Zegments Define Bach Tri3l Failure Zurface.
Frlloving Are Displayed The Ten Host Critical Of The Trial

Fallure Surfaces Bxamined. They Are Ordered - Host Critical
First.

* * 3afety Factors Are Calculared By The Hedified Janbu Hethed * *

Failure Surface Specified By 48 Coordinate Points

Point X-Surf Y-Surf
No. {£tr) (ft)
1 85.00 74.00

2 103,53 66.48
3 122.22 55. 36
4 141.06 52.63
5 160.93 46, 30
3] 179.13 40. 36
7 188 25 24.24
g 217.68 29.72
9 237.12 25.29
16 256 65 26,70
11 276.27 15.81
12 265.94 13.33
13 315 .73 1@ 27
14 335.55 , 7.62
15 355.43 5.40
i6 375.34 3.59
17 395.30 2.20
18 415.27 1.23
19 435.27 .89
29 455.27 .56
21 - 475.26 .85
22 495" 25 1.57
23 515.22 2.71
24 535.16 4.26
25 5585.06 6.24
26 574.92 . 8.64
27 564.72 11.45
28 614.45 14.68
29 634.12 18.32
30 652.70 22.38
31 673.20 26.85
32 692.5%9 31.73
33 711.88 37.@1
34 731.96 42.70
25 78Q.11 4%8.79
35 769.02 56.29
37 787.33 52 1R
38 806 43 89,46
3% 324,923 77.13
4G 843 20 85.1&

Al

E-157

\Og &
] 44 <L
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[ R
t

43 RR St 121,23 E-155
43 2zl 2= 13004
46 §48.00 141.48
47 966.01 152. 14
43 977.93 1692.99
- - w 1.617 v W

Failure Surface Ipecified Bv 48 Coorxdinate Points

Pcint ¥-Surt Y-3urt
No. LFL] (£t)
1 85.00 74.00
2 103.74 67.02
3 122.62 66.42
4 141.63 54.19
5 15675 48, 34
6 17¢. 99 42.86
7 19523 37.79
g 212.77 - 33.07
3 234.30 29,75
19 257.91 24.23
11 277 %9 21.29
12 247,24 18.14
12 317.15 15. 39
14 337.01 13.03
15 356.92 11.06
16 376.85 9.49
17 396,32 8.31
18 416.81 7.54 »
19 43A.80 7.15 .
26 455.8Q 7.17 _
21 476.20 7.58 M’ﬁ (& m
22 496.78 8

; . 30
23 516.74 9.59 IS ot ¢/

24 536.6% 11.19

25 555.58 13.18
2 576.44 15.57 ,///‘ 8-/6-91
27 596.24 18. 36 627/
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

36 779.91 60.88

37 789,77 57.51

38 808 51 74.52

35 827.10 - 31.129

40 245,54 29 64

41 863 82 97 74

42 £51.94 106.21

43 359,353 115.94

a3 917.65 124.22

as 938,24 123,75

46 ©52.43 143.63



[Ny}
a
]
¥y

a-

v 1,885 v E-159
Fairlure Surtace Specified By 42 Coordinats Points
Point X-surf Y-Surf
No. (£t} (£t
1 35.00 74.00
2 193.63 8. 72
3 122.43 59.91
1 141.40 53.5%6
5 150,52 47.68
5 179 77 42.28
7 199.15 37.35
) 218.65 32,89
s 238.25 28,92
10 257.95 - 25.44
11 277.72. 22.44
12 297,54 19.93
13 317.46 17.91
14 337,46 16.33
15 357.38 15.34
16 377,37 14 79 '
17 397,37 14.74
18 417.36 15.18
18 437.34 16.11
20 457.29 17.53
21 477.20 19.45
22 497.95 21.85
23 " 516.84 24.74
24 536.55 28.12 L
25 556.18 31.99 ~
26 575.70 36.34 g CEM
27 595.11 41.16
28 614.33 46.47 A o-(;_éL
29 1 633.54 52.24
30 652.54 58.49 ,
31 671.38 65.29 l/woz/ E-/c-7/
32 690.05 72.38
33 708.53 89.01
34 726.83 88.10
35 744.91 96.63
3% 762.79 105.61
37 780.42 115.03
33 797.84 124.87
3¢ 215.20 135.15
40 831.20 145.84
41 248.53 156.95
42 252.87 160.00
e 1.71¢  ***

Fallure Surface Specified By 4@ Coordinate Points
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273.
284,
310.
327.
345.
362.
380,

32

417.
424,
4rs.
474,

494,

513

533.
553.
57s.

5913

613.
633,
353,
673.

693

712.
732.

751

770.
78%.
308.
R26.
845.
262.
B89,
897.
913.
930.
945,
261.
976.

989

90
80
)
74
73
.93
62

55
o
=2
95
1
51
33
4%

C)
-

32
12
3G
14
.70

-
!

-

80
4¢
S0
2%

-
-

21
25
9@
13
91
22
a5
.64

b 1.766

48, .

112,
109.

-

A

ve o Ve

O U Db I =

Failure Surface Specified By 43

Point X-Surf
No. (£t
1 25.02
2 194.92
3 123 17
4 142.43
5 1A1.80
2] 131.27
7 200 .33
3 229.47
2 240 .19
13 259,97

Y-Surf
(ft:

74

62

.00
67.
.05
56.
51.
47,
q2.
3¢,
35.
32.

83

a7
69
11
93
16
89
25

Coordinate Points

£-160

LDE» Cf§7ﬁ4
) 7.5 el
/MW g-H-G)



13 219,52 25. 44
14 33532 25,13 E-161
1 35555 24.24
16 379.35 23.75
17 399,55 23.58
17 419.5% 24.02
19 439 53 24.78
26 455.5@ 2595
21 479.42 27 52
22 499. 34 23,82
22 519. 1@ 31.93
26 21g 93 3¢.74
25 55% . 73 37 ©7
26 578. 4% 41.62
7 5.7 s 5. 54
28 617.49 5302
20 636.39 54,92
30 656.1%3 €3 17
31 675. 38 65.21
32 654.45 71.85
33 713.38 78.28
34 732.18 85,12
35 750.84 92.30
36 769. 34 39.2¢
37 787.69 107.87
38 805.86 115.22
39 823.86 124.95
40 841.67 134.04
a1 859, 25 143,50
42 876.71 152,33
43 887.99 160.00
e 1.770 <~

Failure Surface Specified By 35 Cocrdinate Points

Paint ¥-surf Y-3urt

No. (£r (ft) : b f CEN
1 342.78 114.28 /go(:él
2 358.05 101.37 ~—
3 373.91 89.19 ' V//
4 39@.33 77.77 ' /L -
5 497.27 67.13 "W &-16-7/
6 424.69 57.31 .
7 442.56 a8.32
8 160 82 40.18
9 179 .44 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 7.59

18 656.47 8.63

15 675.37 10.62

20 696.16 13.54

21 713.78 17 =2



AN S
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Ll iad W BN RO D) P
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T G PO s DO 0

w)

v w

7:4»

31u
27

845,
861.
g78.
853.
909,

=kt

paraauio

(33"7_
380.

Failure 3urface

Foint
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A aas
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X-S
(f

342.
358.
374
3%a,
407,
425.
443.
161.

479

498,
517.
537.
556.
576. 7
596.
615,
636.
656.
676.
696.
716. .
735.
755.
774.
793.
811.
230.
248,
365.
82z,
839,
915.:

[}
Fa

o
3z
L4l
7R

3

4. 32
41.:2
56, 20
59. 38
69.38
80.18
91.78
164. 12
117, 18
130,35
145.40

Srecified By 37

urf
t)

78
24

- N
HRS )

N 310w PO WS K
BB DD WO R WO W

[C T, Y]
Oy O

<) B N
WO N

W o N -
D ps

N g R = WY
O~ 3 &

)
3

3 00 0 L
WO 'O v 0

Y-Surt
(£t

114.28
101.50
29.61
78.34
67.81
85,24
4%.95
40 26
33.48
26.93
21.22
16. 36
12.37
.24
.98
.61
.12
.51
.79
.34
11,97
15.87
20.63
26.25

OBV Ut MW

0 32.71

Cocrdinate Points

39.99 -

48.09
£6.99
66.63
77.12
88.31
1009.22
112.83
lee, 12
140.24
154.%8
1680.09
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26
21
22
23
24
25
26
27
22
29
31
32
33
34
35
36
37
38
39
40
41
42
43

'y face Specified By 43

X-Surt y-surf
(ft) 1£t)
85.00 74.66

104 12 6R.12

123,34 62,3z

142,88 57.4¢

152,14 82 73

1g1.63 482, 13%

201,232 44,42

228.3¢ a6, 34

240.6% 37.54

260,45 34.34

280. 39 32.42

‘300 .2 30.49

320.13 28.77

349,12 27.54

360,628 26,85

380.¢7 26.24

400 ., @7 2a.1%

427 @7 26.52

14G ., Dn 27 .15

462 A3 28.32

47% .97 28 .91

q9¢% . 88 31.33

51¢.74 324.11

5349.56 36.82

585,32 30,92

579.01 42.40¢

52R.64 47.26

Al8.12 51.51

637.64 86 1°

657.09 61.17

©76.25 66.5%7

$35.49. 72.34

714.432 78.50

733.34 85.03

782.11 91.93

770.74 99.19

789.23 126.82

807.56 114.82

825.73 123.18

843.73 131.99

861.56 140.96

879.20 159,38

895, 4G 160.9¢

1.792 el

Cocriinara rolnts

Crordipate Points
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Failure Surface Specified By

Point X-Surf
No. (ft)
1 85.00
2 194.25
3 123,61
4 143.04
5 162.54
6 182.12
7 201.76
3 221.45
9 241.21
10 26L.91
11 280 .86
12 300,74
1 329.66
14 34Q@.351
15 262.57
15 3@ .55
17 429 .55
1 420 .55
19 43¢ .58
20 350 .54

By

D2

-
]

.68

47

Y-Surf
(£t

74
63
63
58
54

5Q.

46
43

39.

i B J

34.

) W W
w9

]
0

NN GO
LIRS}

S 28
RN s e 1Y

.20

.62

.55

.81

.38

28
50
@5
92
.11
64

.49

.67
5. 17

a1
.13

=9
. N

. 5@

.65
.14

.06

Cocordinate Peints

E-164

t>h . &eEMM
21 o+ el

AW E-/4-9)



tyn
[PV g

[y

[y

J
(o]

r

NN
®

N
Io}

LS

[VERRWESR VY I V) By VY
RN B TREY : SRV SR A S S )

T T YY)

(9]

ST M _rla
52¢ 44 3, S3
£40. 35 32,37
569 .24 34.49
580,902 36.25
599.99 39.73
619.65 42.34
629.36 46.28
659,00 50.¢4
A78.58 54,12
£98.05 58,52
~.7.52 62.08
76027 6R.25
TEs 13 '3 A6
77522 7529
7%4.4% 88,33
213 38 91.e4d
332.25 98,28
851.21 195.19
86% 45 112.43
888,12 119.98
904 . 57 127.83
924.83 135.98
942.96 144.44
966. 94 153,15
974.38 160 .90
v 1.293 v~
¥ A X I S

.00 123.75 247.50 371.25 495.909
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- 0}
- 1*
123.75 + 1
- 15 W.
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v PCSTABLS ™~

by
Purdue University

e Stability Analysis--~

Simplified Janbu, Simplified Bishop

or Spe

ncer's Hethod cf Slices

Run Date: 8/16/91

Time of Run: 1420

Run By: / CEM

Input Data Filename: A:UNCSTA13.IN

Output Filename:
Plotted Output Filename: A:UNCSTA13.PLT

PROBLEN DESCRIPTICN

A:UNCSTA13.00UT

UNC 2RROYO - LOCATION, STATION 2¢+09

BOUNDARY COORDINATES

16 Top

Boundaries

21 Total Boundaries

Boundary
No.

1 = s e 2 s
WO -dOh AR WNEP OWO-IAUD WN -

NN
Mg

X-Left
(ft)

.@0
19.00
49.09
85.00

105.00
169.00
180.090
370.00
4206.00
550.20
580.00
635.00
650.020
655.09
655.00
79%.¢9
160.96
289.0¢
340,700
559.¢0
580,00

Y-Left  X-Right
(ft) - (ft)
110.00 10.00
105.00 40.00
100.00 85.00
74.00 105.09
74.00  160.00
100.00 180.00
110.00 370.00
115.00 420.09
118.00 550.00
125.90 580.00
126.50 635.00
137.20 650.00
137.00 655.00
135.00 665.00
135.00 790.00
160,20 990, O
100 50 280.060
119.00 349.00
110.60 420.00
125.00 580.00
126.50 29@.09

TIATRADTA SATT TARTHINTERS

Y-Right
(ft)

105,00
100.900

74.00

74.99
100.00
110.00
115.06
118.00
125.09
126.59
137.00
137.00
135.00
135.00
160.00
160.00
110.90
1190.00
118.00
126.53
126.50

Soil Type
Below Band

RHNIOONNNR R RPRERPBPREDDRERRPLODDNDRNND

E-168

b" CE™M
2s Fol
/‘7"/ §-b 91



2 Type!s') £ Soil

So1l Total Saturated <Cohesicn Priction Pore ressurs

Fre
Type Unit ¥Wt. Unit Wt, Intercept  Angle Pressure Constant Surface

No. (pef) {pct) ipst) ideg) Param. {psti
1 94.6 124, 3 1600.2 15.0 .00 @
2 94.6 120.3 °60.0 11.¢ .00 .9

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40

Piezometric Surface No. 1 Specified by 13 Coordinate Points

Point Y{-Hater Y-“ater
No. £ty (fr:i
1 .29 112.@9
2 19.00 105.90
3 40.020 100.00
4 55.00 92.00
5 145.00 92.90
6 160.00 100 .06
7 180.909 110.00
8 370.00 115.00
9 450.00 120.00
10 550@.00 125.00
11 580.00 126.50
12 635.900 137.@0
13 990.29 137.09

A Critical Failure Surface Searching liethod, Using A Random

Technique For Generating Circular Surfaces, Has Been Specified.

10@ Trial Surfaces Have Been Generated.

190 Surfaces Initiate From Each 0Of 19 Points Equally Spaced
Along The Grournd Surfoce Between X = 85.00 ft.
and X = 665.00 ft.

Bach Surface Terminates Between X = 70.9
and X =2 99,090 ft.

Inless Further Limitatichis Mere Imposed, The linimum Elevation -

At Which A& Surface Extends Is Y = .09 ft.

20.00 ft. Line Segments Define Fach Trial Failure Surface.

&95 e
16 of &l

e /}/ £-/6,
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* * 3afety Factors Are Calculated By The !odified Janbu lethod * *

Failure Surface Specified By 48 Coordinate Points

Pocint X-Surt Y-Surt

Na. PE) (ft)

1 25.00 74.60

2 103.52 65.48

3 122.22 54, 3a

4 141.96 52.63

5 166.03 15,30

6 17%.12 40 26

7 158. 35 34.34

2 217 &8 29.72

9 237.12 28,06

10 256.65 200,70

11 276.27 16,82

12 295.95 13.32

13 315.732 10.27

14 335.55 7.62

15 355.43 5.40

15 375.34 3.59

17 355. 20 2.20

18 415.27 1.23

19 435.27 .69

29 455,27 .56

21 475.26 . .85

22 495. 25 1.57

23 515,22 2.71

24 535.16 4.26

25 555.06 -

26 574.92 8.64

27 594,72 11.45

28 $14.45 14.68

29 634.12 18.32 ,
30 653.70 22.38

31 673.20 26.85 . oy ce~N
32 692.59 31.73 a
33 711.88 37.01

34 731.96 42.70 ‘ 2 o'té_\,
35 75@.11 48.79

3 769.02 55.29 V// .
37 787.890 - 62.18 ™ y
38 806, 43 f9, 46

39 821 89 77 13 g_f/éﬂ/

40 243,20 85.19

41 861.23 93.64
42 79.28 192.46
43 897.03 111.66
44 914.60 121,23
as 931.95 121.17
46 949.23 141.48
47 965.91 152,14
48 277.93 160.00



X-Surt

Point

No, (ft)
1 25.00
2 123.74
k! 122.52
4 141.63
3 164,75
5 179, 9%
z 199 37
2 218.77
Q 238,30
132 257,491
1z 277.5%3
12 267.33
13 317.15
1 337 vl
15 3%h 92
16 376.35
17 396,82
13 415.51
19 430.830
120 456.89
21 476.20
22 496.78
23 516.74
24 536.68
25 556.583
26 576.44
27 596.24
28 615.99
29 635.67
30 655.27
31 674.80
32 694.23
33 713.56
24 732.79
35 751.91
36 770.491
37 789.77
38 808.51
39 827.10
10 845 .54
41 863.82
42 881.94
43 399.89
44 817.865
45 935.24
46 952.63
47 969.82
48 872.71
b 2.712

-

Surface Specified By 43 Coordiinate 2oints

Y-Zurf
(fr)

74

H
Ny

)
0w -2

[l ol ool R diE SRR o B N RO O

B W W NN R S s °
00 W00 WWUH X Wwik Ko

54.
60.
67.
74.
81.

89

S7.
106.
115,
124.
133,
143,

153

lewr.

¥

Failure Surface 3pecified By

sl 1N 00O = W R0 g

.99
67.
6.
54.
45,

22
32
1¢
34
26
3

N2y

LA

.83

.14
. 3%
@3
hS

.49

37
Y

.54

.15
.17
53
3%
59

.19

.18

.57

.36

.53

.10

.06

.49

.13
.25

.73
62
88
51
52
a9
64
74
21
04
22
75
63
.85
29

42 Cocrdiuate Points

E-171
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24
25
26
27
28
29
3@
31
32
32
34
35
36
37
3R
39
40
41
42

LA X2

Failure Surface Specified By 27

Point

[be IR NINe IS ) I - N VU G o]

W W W NN
O ~3in =
N N S I '

=2

417.
437.
457.
477,
497.
516.
536.
556.
575.
595.
614.
633.
652.
671.
690.
708
726.
744,
762.

780
797

A GO
A S W O

Fr

p

J O
A ;N

1]
wm

-d
[ 28]

.59
.48
.40
.38
27

.37

36
34
29
20
@5
84
56
18
79
11
3@
54
54
38
25
53
g3
91
el

<

43

.84
315.
831.
'848.
852.

%9
90
83
87

2.742

X-surf
(£t

407.
421,
436.
452.
469.
487.
525.
524.

22
44
62
68
56
15
38
15

13,

165.
115.
124.
135.
145.
156.
169.

o

DwNO\m‘C-:JS
DA OO o0

Y-Surf
(fr)

117
163

99.
8.
67.
58.
49.

42

.33
.26
23
32
59
28
85
.94

Coordinate Points
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13 2915 E-173
11 g . k4

15 33.55

16 37.36

17 43.55

1R 719.84 £o.39

e 738.01 58 ¢85

29 755.94 ER.58
21 772 34 79.43

22 T3, 32 G1.35%

2% R03.41 1¢q 532

24 817 .92 113.74
25 33@ 6¢ 123.82

29 342.54 149.%91
27 849.02 160.09
bl 2.825 ek
Failure Surface Specified By 27 Coordinate Points
Point X~-Surt Y-Surf

No. i £t {£t)

1 407 22 117.33

2 421.93 193.77

3 437.52 Q1.24

4 453,92 79,230

5 471.07 69.51

[ 338,37 60,40

7 547.26 52.52

S 526.13 45.91

9 545.42 4v . 60

1@ 565.G1 36.61

11 584 84 33.96

12 6504 .30 32.67

13 624.80 32.73

14 644.75 34.15

15 664.55 36.93

1o 684.12 41.04

17 363.37 4A.48

18 22.20 53.21 —
19 740.54 61.20 b.d Ce™
20 758.28 70.42 é [
21 775.36 80.83 30 o(:
22 791.7@ 92,37

23 207.21 125.99 V/, .

24 321.82 118.65 ny O
25 835.48 133.26 ﬁ // g/éﬁ/
26 848.11 148,77
27 8556.05 160.99

i 2.239 e

43 Cnordinate Points
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6@.17

W W

65.81
71.85
78.28
85.19
92.30
99.%@
197.87
116.22
124.95
134.94
143.5@
153.33
160.00

Failure Surface Specified By 31

Point

WD )

X-Surf
(£t

342.78
388,21
374.32
331.e5
408, 36

Y-3urf
i £t
114.28
131.56
]9.70
78.7%
68.73

Coordinate Points

E-174

Lr L e
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7 344.5¢ R

8 153,22 SRR

9 432 38 38,32 £-175
10 521.53 3344
11 521.3@ 29.77
12 541.10 26.98
13 561.03 25.29
14 581.02 24.69
15 601.02 25.19
16 620.95 26.79
17 640.77 29.49
18 660.41 33.26
19 679.21 38.12
20 598,32 44.03
21 717.67 50.98
22 736.01 $8.95
23 753.89 67.92
24 771.25 77.86
25 788.23 8e.7
26 204.19 100.51
27 819.68 113.16
28 © 834 46 126.65
29 848.46 142.92
3% - 861 67 155.94
31 864,85 160.09

- W 2.849 rww

Failure Surface Specified By 35 Coordinate Points

Point X-Surf Y-Surf
No. (£f) (£t)
1 342.78 114.28
2 358.95 101.37
3 373.91 89.19
4 399.33 77.77
5 407.27 67.13
c 6 424.69 57.31
7 442.56 48.32
8 460.82 40.18
9 479.46 32.91
10 498.41 26.53
11 517.64 21.04
1 537.12 16.47
13 556.78 12.82
14 576.59 . 10.11 be »c
18 596.51 8.33 - ¢ CE"M
1 616.50 7.49
17 635.50 7.59 3 o.;_é,l
18 656.47 8.63 »
15 76.37 10.62 ‘
20 696.16 13.54 /,u/
21 715.78 17.39
22 735.21 22.16 c -9
23 754.38 27.84 -
24 773.27 34.42°
25 791.82 31.88
26 319.01 50.20
27 827.78 59.383
23 845 10 69,38



3e
31
32
33
34
35

LA A 4

R
e
an
L1i
923.61

937.45
950. 18

O WO 0o W
O Y

PVIRT¢ NPV} O
.

2.852

- w

-

849
117.
130.
145.
160.

c 4

[~ U I S
S AW

8

Failure Surface Specified By 34

Point

WO AU W

Failure Surface Specified By 3@ Coordinate Points

L A A

Point

No.

¥-sarf
(£

278.33
233.09%
308.52
324.60
341.27
358.49
376.22
394.41
413.90
431.9%
451 21
470.73
490.44
510.31
539.26
550:. 26
570.25
590. 16
609.96

1629.58"
648.97

668.08
686.86
195.26
723.22
740.79

. 757.65

774.03
789.78
204.88
819.27
832.92

- 845.80

853.6%5

2.856

X-Surf
(ft)

Y-Surf
(£}

112,
.08

99

86.
74.
63.
53.
.99

44

35.
28.
21.
16.
12,
.78
.45
.15
.89
.67
.50
19.
14.
19.
25.
31.
.75

~N s o o

39

48.
58.
68.
80.
92.
105.
119.
134.
149.
160.

59

36
45
42
25

67
31
92
53
15

35

(™~
G

23

12
Q2
99

55
26
88
36
68
80
68
30
6

5%

Y~Surf
(£t

nrdinate Peints
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W00~ b W

AR X

123,

247,

371.

78

5@

Ny
w

287,39 10p ., s
373.94 88, 15
389. 31 76.53
306.28 65.54
423.86 56.41
442.¢0 47.99
46@.63 . 40.79
479 &7 34,57
499.05 29.€3
518.6% 25.39
538.54 23.38
568,49 22,09
575, 43 22.93
598.46 23.21
618 31 25.61
£37.98 29.24
657.39 34.97
676.46 49.29
595.13 47.27
713.32 . 85.59
73@.95 65.92
747.98 75.51
764.32 87.04
779.93 96,55
794.73 113.00
808.67 127.34
821.71 142.51
833.78 158.45
834.81 160.00
2.874 e

A .4

.00 123.75 247.59

- -
- W

- 1*

+ 1

- le W

- 1. .*
- le....*
- 1.,

- 12......
+16......
-126..... 9
-13..... 9*
-16....9.
-16...9..°
126.99..77
126.9..7.~7
1269..7...
126..87.44"*
126.87.4..

2687.4.. *
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75 .

I 453,20
S 518.
742.50
F 366.25
T  990.00

+ 3.124063. ...
88124063, .,

8.19493.

.8.1.463.

.......

-

..

.812.7433¢
..81...543
.8.1...65
.811..66
.21,
...18,
..128

.o11

t“ . -

[ 2Z AR R RN A 24224 A R 2R R AR AR R E R RN LR X LR S RS
.

LA A A 2 2

- Illegal Command

LA AR & 2 J

(22 A A AR A R4 R A4 A2 AR R AR 22 R AR AR R R R R LR XX X2

Legal Commands - PROFIL

LGADS
TIES
WATER
SURFAC
EXECUT
EQUAKE
SOIL
RANNDCH
CIRCLE
CIRCL2
BLOCK
BLOCK2
LIMITS
ANISO
SURBIS
SPENCR

E-178
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6920 |-

6860 |-

ELEVATION, FEET

6800 |-

6740 L

PIPELINE ARROYO
EL. 6892
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>

RUNOFF CONTROL
DITCH, INV. EL. 6935'

TOP OF -
EMBANKMENT
EL. 6960*

PROTECTIVE
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ASSUMED "WORST
CASE" PHREATIC SURFACE

CLAYEY SILT\
CRITICAL FAILURE CIRCLE: FACTOR

OF SAFETY = 1.6 (PSEUDOSTATIC
CONDITIONS) AND 2.7 (STATIC CONDITIONS)

- 6980

1

6920

1

6860

6800

1

1. MAXIMUM SECTION SHOWN IS TAKEN
SOIL PARAMETERS NSAg'I\l’_E EMB‘%"(')TE‘ENT FROM STATION 80+00.
_ 2. HORIZONTAL ACCELERATION = 0.05 g.
COHESION (psf) 960 1,600
INTERNAL ANGLE 11 15°
OF FRICTION
SLOPE STABILITY ANALYSIS
DRY DENSITY (pcf) 95 95 PREPARED FOR
SATURATED DENSITY (pcf) 120 120 UNC MINING AND MILLING
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** PCSTABLS **

by

Purdue University

--Slope Stability Analysis--
Simplified Janbu, Simplified Bishop

or Spencer's Method of Slices

Run Date: 8/13/91
Time of Run: : 1400
Run By: CEM

Input Data Filename:
Qutput Filename:

A1 UNCSTABG . IN
A:;UNCSTAB6.0OUT
Plotted Output Filename: A:UNCSTAB6.PLT -

PROBLEM DESCRIPTION UNC ARROYO - LDCATION; STATION 50+20

BOUNDARY COORDINATES

8 Top Boundaries
9 Total Boundaries

Boundary X-Left Y-Left

No. (fr) (ft)
1 .00 50.00
2 171.00 51.50
3 201.75% 57.50
4 212.00 59.50
5 227.00 59.50
6 233.22 57.5@
7 243.00 57.50
8 340.00 76.00
9 201.75 57.50

X-Right
(£r)

171.00
201.75
212.29
227.02
233.20
243.29
340.00
390.020
390.00

Y-Right
(ft)

51.50
57.50
59.%@
59.50
57.50
57.%5@
76.00
76.2Q
57.50

Soil Type
Below Bnd

N MR MENN
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E-185

ISOTROPIC SOIL PARAMETERS

2 Type(s) of Soil

Soil Total Saturated Cohesion Friction Pore Pressure Plez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pcf) (pct) (pst) (deg) Param. (psf) No.
1 94.6 120.3  1600.0 15.9 .00 .9 1
2 94.6 120.3 960.0 ‘11.0 .20 .9 1
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED b lem
Unit Weight of Water = 62.40 4 e + ———1‘
| 4 S
Piezometric Surface No. 1 Specified by 4 Coordinate Points 4
5-/6-9)
Point X-Water Y-Water
No. (fL) (ft)
1 .00 50.20
2 171.00 51.50
3 212.90 59.50
4 390.00 59.50

A Horizontal Earthquake Loading Coefficient
Of .050 Has Been Assigned

A Vertical Earthquake Loading Coefficient
Of .220 Has Been Assigned

Cavitation Pressure = 5000.0 psf



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 Bach Of 1@ Points Equally Spaced
Along The Ground Surface Between X = .00 ft.
‘ and X = 212.00 ft.

Each Surface Terminates Béfween X = 243.00 ft.
and X = 3590.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = .00 ft.

10.99 ft. Line Segments Define Each Trial Failure Surface.
~ 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.

WO dWN =

L2 & 2

'X—Surf
(£ft)

141.
149.
157.
166.
175.
184.
193.
.22
212,
222.
232,
242.
252.
262.
272.
282.
292.
3e1.
311.
320.
329.
338.
347.
355.
363.
371.
378.
38S.
38s.

203

33
35
68
31
20
34
69

91
71
62
58
58
57
54
44
25
94
48
83
97
87
51
85
86
54
84
75
53

2.836

uw

Y-Surf
(ft)

51.24
45.26
39.73
34.67
30.10
26.04
22.4S
19.47
l6.98
15.03
13.64
12.80
12.52
12.79
13.62
15.29
16.93
19.41
22.42
25.96
30.02
34.57
39.62
45.14
51.11
57.53
64.36
71.58
-76.02
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Fallure Surface Specified By 36 Coordinate Points

Point -

No.

WOoo-dahwubd W

e W W

X-Surf
(L)

79.67
79.18
87.88
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
319.59
328.57
337.47
346.19
354.73
363.25
371.17
379.@5
386.69
3e8.79

2.943

Y-Surf
{fr)

W

5.
45.
49.
35.
31.
27,
24.
20.
18.
15.
13.
11.
lo.

9.

9.

8.

8.

9.
l1o.
11.
13.
15,
17.
20.
23.
27.
31.
3s.
40.
44.
50.
55.
61.
67.
74.
76.

62
37
45
87
62
72
18
99
16
70
61
a9
55
58
20
79
96
51
44
75
43
49
91
79
86
37
24
45
]
89
11
64
49
64
09
7%
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Failure Surface Specified By 36 Coordinate Points

Point X-Surt
No. (ft)
1 70.67
2 79.21
3 87.94
4 96.85
S 105.92
6 115.14
7 124.51
8 134.00
9 143.60
10 153.30@
11 163.08
12 172.93
13 182.85
14 192.80
15 202.78
16 212.78
17 222.78
18 232.76
19 242.72
20 252.64
21 262.50
22 272.29
23 281.99
24 291.60
25 301.10
26 310.47
27 319.70
28 328.79
29 337.71
30 346.45
31 355.00
32 363.36
33 371.50
34 379.41
35 387.10
36 389.25

ol 2.956

Y-Surt

(£)

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
1 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

. 35.79

ww

40.22
45.97
50.25
§5.75
61.55
67.66
74.97
76.20
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Failure Surface Specified By 33 Coordinate Points

Point

No.

WO d WN -

10

W

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

2.964

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

* kW

44.53
51.20
58.25
65.68
73.46
76.00

E-190
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E-191

Failure Surface Specified By 25 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (£t)
1 164.89 51.45
2 172.61 45.09
3 180.75 39.28
a 189.28 34.06
5 198.16 29.46
6 207.33 25.48
7. 216.76 22.16
8 226.41 19.51
9 . 236.21 17.55
10 246.13 16.27
11 © 256.11 15.69
12 266.11 15.82
13 276.08 16.64 |
14 285.96 18.17 o
15 295.71 20.38 Lo T
16 305.29 23.27
17 314.63 26.82 4% + 6/
18 323.71 31.03
19 332.47 35.85 o
20 340.86 a1.28 g
21 348.86 47.29 | Iy
22 = 356.42 53.84 /.
23 363.49 60.91 , - E/e- 1/
24 370.06 68.45 . |
25 375.75 76.20

kAW 2.965 NRw
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Failure Surface Specified By 25 Coordinate Points

Point X-surf Y-Surf
No. (fr) (£t)
1 141.33 51.24
2 148.96 44.77
3 157.02 38.86
4 165.49 33.54
5 174.32 28.84
6 183.46 24.78
7 192.87 21.39
8 202.49 18.68
9 212.29 16.67
10 222.20 15.36
11 232.18 14.77
12 242.18 14.89
13 252.15 15.73
14 262.03 17.28 _ oL
15 271.77 19.53 e
16 281.33 22.47 - .
17 290. 65 26.09 14-7.74—-é11_.
18 299.69 30.37
19 308.49 35,28 ‘
20 316.74 40.80 /m /
21 324.66 46.91 d
22 332.12 53.56 _
23 339.09 60.74 Z'/é 7
24 345.52 68.39
25 351.04 76.00

* W e 3.040 LA 2 J



Failure Surface Specified By 29 Coordinate Points

Point

No'

WO NOUV & W -

RR

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
251.91
260.93
270.78
280.53
292.16
299.65
308.97
318.10
327.02

335.71 .

344.15
352.31
360.17
367.73
373.95

3.058

L2 2 ]

Y-Surf
(fr)

51.03
45.70
40.79
36.31
32.28
28.70
25.58
22.93
20.76
19.97
17.87
17.16
16.93
17.20
17.96
19.21
20.94
23.16
25.85
29.01
32.63
36.79
41.22
46.17
51.54
57.32
63.50
70.05
76.00

E-193

0 . - 6 l
///;r&;/
b 1-%



Failure Surface Specified By 25 Coordinate Points

Point

No.

R 1= b bt b b b s .
QU IOTMBPWNRPLPOOVOIAUVLLE WN -

N
Port

NN
e WwN

¥ N

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
(fr)

51.45
45.76
40.61

36.03.

32.23
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

L2 2

53.04
59.39
66.21
73.50
76.0Q
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Failure Surface Specified By 28 Coordinate Points

Point

No.

W00 b W

NN NN R e s
ONOANHBLNFP VI YITNNEWNNEGO®

LA 2 ]

X-Surf
~(£t)

117.78
126.21
134.81
143.86
153.@3
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

L2 R

Y-Surf
(ft)

51.03
45.66
49.73
36.26
32.27
28.76
25.74
23.22
21.22
19.72
18.75
18.29
18.36
18.95
20.96
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

E-195



Failuré Surface Specified By 42 Coordinate Points

Point

No.

WO NOAUME WN -

NN

X-Surf
(£t)

.00
8.74
17.63
26.64
35.77
45.02
54.38
63.84
73.38
83.01
92.72
102.49
112.32
122.20
132.12
142.97
152.04
162.04
172.04
182.03
192.02
201.99
211.94
221.84
231.71
241.52
251.27
260.95
27@.55
280.907
289.49
298.82
308.03
317.12
326.99
334.93
343.63
352.17
360.57
368.80
376.86
379.57

3.190

L3 2 ]

Y-Surf
(ft)

50.00
45.15
40.55
36.22
32.18
28.35
24.82
21.57
18.59
15.90
13.48
11.36

9.52

7.96

6.70

5.73

5.04

4.65

4.56

4.75

5.24

6.02

7.08

8.44
l10.09
12.03
14.25
16.76
19.54
22.61
25.96
29.57
33.46
37.62
42.04
46.72
51.66
56.85
62.29
67.97
73.88
76.00
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winoEuanen IRAARANC AR

Tailings Dispc 1 Systems Analysis

United Nuclear .hurch Rock Mill
Church Rock, New Mexico
SHB Job No. E78-1041

E-199

Narrve Sern

DERMEABILITY TEST
(Pressurized Permeamerer)

lab No. 8-1041-118: Boring #7 @ 6' to 7' -- test insitu on tube sample

Diamet:er. 4.887 cm Length 8.913 cm Area 18.755 <:m2 Vol. 167.171 cc

Ws 242.2 grms. v, 3.8% we 30.0% Gs 2.65 Vs 91.396 cc

Void Ratio 0.8290 Dry Density 90.4 PCF Trials _9 days
Pressure Head Q Time K K
(PSI) (inches) (ce) (min.) (cm/sec) (ft/vyr) Remarks
0 43.9 315 262 9.25 x 10°  96.0 Flow
0 45.7 335 385 5.95 x 10°  61.0 Flow
0 45.6 295 537 3.76 x 10°°  39.0 Flow
Constant  70.8 875 1570 2.45 x 10>  25.0 Flow
Head
Constant 70.8 135 410 1.45 x 10°  15.0 Flow
Head :
Constant  70.8 140 447 1.38 x 107> 14.0 Flow
Head
5 181.9 320 351 1.56 x 10>  16.0 Flow
5 181.5 215 265 1.39 x 10°  14.0 Flow
-5

5 181.7 170 203 l.44 x 10 15.0 Flow

Note: Saturation (initial) = 12X, saturation achieved 962 based on assumed
2.65 specific gravity.

S6Fb(

) COMBUL 1180 SOM. AND # OUMLIA F 1M ¢ G iNe # By
. * ALOVGWE MO ¢+ B4 PASBL

{5 =% SERGENT, HAUSKINS & BECKWITH
- ,,1:
)
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CONMIULTING SOIL AND FO TIOoN ENEMNEERS

. W SERGENT, HAUSKINS & BECKWITH  wiremiacs resvine enei .as
{8

L4 QUALITY CONTROL . FilLD CAPLORATION

l CHGINCENING AMALYSIS . PHYSICAL TLSTiNG

!

. REPORT ON LABORATORY TESTS
ProJEcT__Tailings Disposal Systems Analysis Jog Nno.__E78-1041 |
LOCATION_UNC Church Rock Mill : LAB NO._8-1041-348

SAMPLE #9 @ 5%' - 6%’

E~20¢

DIRECT SHEAR TESTS

In Situ - Point No. 1 ( =+1_pg KSF)

Initial Moisture Content 29.7 %
Dry Density (PCF) ' 90.80
Submerged :
Final Moisture Content 29.7 %
Maximum Vertical Strain @ T Max. (-). 023 inches
- Shearing Stress T Max . _0.19 KSF
In Situ - Point No. 2 ( =+ _3,0Q KSF)
Initial Moisture Content . : 30.2 ‘ %
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 %
Dry Density (PCF) 92.34
"Submerged
Final Moisture Content : 29.6 %
Maximum Vertical Strain @ T max. (-).019 inches
Shearing Stress T max. 1.74 KSF
£7 oF
(8021 272 Gaen #(505) 304 9940 9161601 8189

B-49



‘ TING SOIL ANO FOUNDATION ENGINECERS =
SERGENT, HAUSKINS & BECKWITH Sty i e nameeens E-201

CHQINEENING ANALYSIS . PHYSICAL TESTING . QUALITY CONTROL . FICLD CXPLOAATION

REPORT ON LABORATORY TESTS

prosecT__Tailings Disposal Systems Analysis joB N0E78-1041
LocaTion_UNC Church Rock Mill LAB N0.8-1041-236
saMpLE _ #13 @ 9%' - 10%°

DIRECT SHEAR TESTS

In Situ - Point No. 1 ( =+ 1 QQKSF)

Initial Moisture Content 8.8 %

. Dry Demsity (PCF) 98,92

- Submerged
Final Moisture Content 24,1 %
Maximum Vertical Strain @ T Max. (-).012 inches
Shearing Stress T Max 0.57 KSF

In Situ - Point No. 2 ( =+ 3,00 KSF) |
Initial Moisture Content : 8.0 %
Dry Density (PCF) 99.86
Submerged . '
Final Moisture Content 24.0 o
Maximum Vertical Strain @ T max. (-).017 inches
Shearing Stress T max. 1.71 KSF

In Situ - Point No. 3 ( =+ 5.08KSF)
Initial Moisture Content 8.6 %
Dry Demsity (PCF) 93.53

-Submerged
Final Moisture Content - 26.4 %
Maximum Vertical Strain @ T max. (-).022 - inches

Shearing Stress T max. ‘ 2.99 KSF

58 <t bl

PHOENIX ' ALBUQUERQUE . EL PASO
(802) 272 G848 (508) 344-9940 (916) 691 8189

B-53
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SUMMARY OF TRIAXIAL SHEAR TESTS
PERFORMED BY ROLLA GEOTECHNICAL
COMSULTANTS, ROLLA, MISSOURI

EXISTING EMBANKMENT SOUS
TOTAL STRESS AMALYSIS

SERGENT, HAUSKINS & BECKWITH

L] CORBATING 30K AMO FOUROATION ENGIELRS
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BOEL M ik MO Nmm

SHEAP/ING STPESS, ASF

N

w

€-203
9)‘71”/ Fh  Farameter ufilized
1 St@bilry Apslyses
Cbﬁes/aﬂ/ C=960 PSF
Angle of Inferral Frtiorr B=i1*
v t
/
1 1 1 Y ; 1 . 1 I L 1 1 1 4
y; 2 ) 4 - .5 6 7 g 9 w0 " 2 ” /4
NORMAL SIRESS, KGF
FOUNDATION (NATIVE) SOILS
TOTAL STRESS ANALYSIS
" SUMMARY OF TRIAXIAL SHEAR TESTS .
PERFORMED BY ROLLA GEOTECHNICAL i , . ]
CONSULTANTS, ROLLA, MISSOURI s SERGENT, HAUSKINS & BECKWITH
1 418 )" CONSULTING SOIL AND FOUNDATION ENGINEERS
t -1
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E.5(a)

Hydraulic Analyses for Swales
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By— Date Lo o Subject A = Memge ~-=__Sheet No. ot __2-73

Chkd. By &~ Date _*-C3-22 - Proj.No.__~ -- -~ - -
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ATPRAP OETERNINATION 8Y SAFETY FACTOR METHQD FOR CHAMNEL BOTTON ANO SIDE SLOPES

RIPSF.NR]

LOCATION:

OISCHARSE =
BOTTON WIDTH o
I (SIDE SLOPE)a
CHANNEL SLOPE =
RIPRAP 5.5, =
COEF FOR t =

CHANNEL BOTTON

050 (ASSUN) =

fla

TRIM ¢
DIFFERENCE
cale d
DIFFERENCE
cale d
OIFFERENCE
cale d
OTFFERERCE

FINAL ¢
A
R
[4
v
Q(cale)

t
nd

SFb »

“

1

1
t.0038
.5
U} ]

(8 1]
0028
1.0
1.4
0.9
(4]
.98
.0
§.98
"

0.9
2.1
$.78
15.89
3.1§
"
"
e

1.1

REF: *Applied Hydrology and Sedimentalogy

tor Oisturbed Areas®, pages 185-194

UNC -~ ORAINAGE SWALE 4

CFsS

FT
Alpha = 18.43 Qegraees
Theta = .22 Degrees
Phi = 37.00 Degroes

see Flg 3.16, ref,

CHANNEL SIOE SLOPES

FT 0.7 inches 058 (ASSUN) = 0.06 FT
ns o 4028

ft tT088Y

3

ft Teaseg

]

ft taeesn

$

ft L2223 12]

]

ft
sq ft
ft ] 0.17 PSF
ft ' L] 3 0.6§
fps
cfs feta = 3110
PSF
[ R 0.83

$Fs = 1.10

0.7 inches

E-217.



RIPRAP DETEANINATION BY SAFETY FACTOR METHOO FOR CHANNEL BOTTOM ANO SIOE SLOPES

RIPSF.uRl REF: "Applied Hydrology and Sedisentology
for Disturbed Areas®, pages 185-19¢
LOCATION: UNC -~ ORAINAGE SWALE B
DISCHARGE = 97 CFS
BOTTON WIDTH = b
1 (SIDE SLOPE)= 3 Alpha = 18.43 Oegrees
CHANNEL SLOPE =  4.0483 Thets = 0.48 Qegraes
RIPRAP §.6. » .5 Phi o 37.00 Degress

COEF FOR ¢ = 1,75 sae Fig 3.16, ref.

CHANNEL BOTTON CHANNEL SIDE SLOPES
058 (ASSUN) = .13 FT 1.5 inches 0S0 (ASSUN} » 0.13 FT 1.5 inches
ns .28 ns .028

TRIAL 4 = 1,97 ft  seeens
OIFFERENCE =  -0.33 %
cale d = 1.97 ft  erseee
DIFFERENCE = -0.85 §
cole ¢ = 0,37 ft reeeee
OIFFERENCE = -4,01 3
cale d = 0.97 ft revene
DIFFERENCE -4.40 8

.97 ft

22.27 sq ft :

.85 ft ts $.38 PSF
25,83 ft {1
4,36 Ips - _

87 ¢fs Beta s 38,13

4.50 #5F
1.943 n' e 0.55

FImL

>
o
-

Q(calc

d
A
t
t
v
)
t
nd

SFb = 1.4¢ Sfy = 148

E-218.



RIPRAP DETERNINATION 8Y SAFETY FACTOR NETHOO FOR CHANNEL 80TTON ANO SIOE SLOPES

for Oisturdbed Areas®, pages 185-134

Alpha = v

18.43 Degrees
$.29 Degrees

RIPSF.NRL REF: “Applied Hydrology and Sedimentology
LOCATION: UNC -- ORAINAGE SWALE C
DISCHARGE = 15 CFS
BOTTOR WIDTH = 10 £1
1 (SIBE SLOPE)s 3
CHARNEL SLOPE = gl Theta =
RIPRAP §.6. » 2.5 Phi =

COEF FOR ¢ = 1.75 see Fig 3,16, ref.

CHARNEL 80TTON

0S4 [ASSUR) = .13 FT
ns 0428

TRIAL 4 = 1.40 ft
GIFFERENCE = .30 8
cale d 1.38 ft
OIFFERENCE = .10 %
cale d = 1.38 ft
OIFFEREXCE = .11

cale d » 1,39 ft
QIFFERENCE = .03

FINAL 4 » S1.38 ft
As 19,43 5q ft

R= 1.04 ft
ts 18,28 ft
Yo 1.06 fps
Q(cale) = 1§ efs
t s 0.43 PSF

nb s "I

She 1,29

1.5 inches

37.00 Degrees

CHANNEL SIOE SLOPES

050 (ASSUN) = $.13 FT 1.5 inches

I N T
te  0.32 bSF
e 088

Bata = S
n' e t.48

SFg = 1.1

-E—-219



RIPRAP DETERMINATION 8Y SAFETY FACTOR METHOD FOR CHANNEL S0TTCM AND SIDE SLOPES

RIPSF.WRL

LOCATION:

OISCHARGE =
o0TTOM WIDT™ =
 {SIDE SLOPE)=
CHANNEL SLOPE
RIPRAP S.G.
COEF FOR t

L}

CHANNEL BOTTOM

05@ (ASSM) =
s

. TRIAL 4 =
QIFFERENCE =

. calc d =
OIFFERENCE =

* calcd =
DIFFERENCE =

* calc d =
OIFFERENCE =

FINAL ¢ =
A=
R =
t=
Vs
Qealc) =
t =
n =

SFh =

REF: "Applied Hydrology and Sedimentology

for Disturbed Areas’. pages L55-194

UNC — IRAINAGE SWALE 2

a8 CFS
10 FT
3 Alpha =
9.0028 Theta =
2.5 Shi =

0.75 see Fig 3.16. ref.

0.6 FT 2.7 1nches
2.025

1.5 ft o
9.9 %

1.43 fr wrm
2.06 %

1.43 ft v
0.00 %

1.43 fr o
0.00 %

1.3 ft
20.49 sq ft

1.07 ft
18.57 ft
3.33 fps
68 cfs
9.25 PSF
0.933

1.@

18.43 Oeqrees
9.16 Deqrees
37.0@ Degrees

CHANNEL SICE SLOPES

050 (ASIM) = 9.6 FT 3.7 inches
ns 9.825
t= 9.19 PSF
nb = 2.70
Betas 39.76
n's 0.57
SFs = 1.96

E-220



RIPRAP QETERNINATION 8Y SAFETY FACTOR NETHOD FOR CHANNEL B0TTON AMD SIDE SLOPES

RIPSF.uRY

LACATION:

QISCRARGE
BOTTON WIDTH =
1 {SIDE SLOPE)s
CHANNEL SLOPE »
RIPRAP S.6. =
COEF FOR ¢ =

CHANNEL BoTTON

050 (ASSUN) =
. -
TRIAL 4 »

OIFFERERCE »
cale d »
OIFFERENCE =
cale d »
DIFFERENCE =
cale d s
OTFFERENCE

SFh »

REF: “Applied Hydrology and Sedimentology

for Ofsturded Aveas®, pages 185-134

URC -- ORATNAGE SWALE €

85 CFS
1 T
3 Alpha »
LNy Theta =
2.5 Phi =

0.75 sae Fig 3.16, ref.

.08 FT 0.9 inches
1.026

1.89 ft taenee
028

1.53 ft 21111}
-1y

1-53 ft seny
"'n.! t

1.53 ft [ X111]]
-0.00 8

1.53 ft
22.39 sq ft
1.14 1t
19.20 ft
3.80 fps
8§ ofs
1.35 rsf
0.993

1.0

13.43 Dagroes
0.21 Oegroes
37.00 Degroees

CHANNEL SIDE SLOPES

0S8 (asSUn)
]

0.08 FT 0.9 Qnches
0.026

0.27 PSE
Ll

1.4
0.62

1.0

©E-221



RIPRAP DETERNINATION @Y SAFETY FACTOR NETHOD FOR CHANNEL BOTTON ANO SIOE SLOPES

RIPSF.NRY REF: *Applied Hydrology and Sedimentology
’ for Oisturded Areas*, pages 185-194
LOCATION: UNC -- DRAINAGE SWALE F
OISCHARGE = 126 CFS
BOTTON MIOTH = 14 FT
1 (SIDE SLOPE)= 3 Alphg = 18.43 Degrees
CRANKEL SLOPE = 0.M31 Thets = .18 Degress
RIPRAP S.6. = .5 Ph = 37.00 Oegraes

COEF FOR ¢t « 1.75 see Fig 3.16, ref.

CHANNEL BOTTON CHANNEL SIDE SLOPES
DS8 (ASSUN) = .08 FT 1.0 inches PSY (ASSUN) = .09 FT 1.8 inches
Na 1.426 ne 4. 026
TRIM d = 2.00 ft  treene
OIFFERENCE = 1068
tale d = 2,00 ft tevens
QIFFERENCE = 1.0 2
tale d = 2.00 ft  sorenr
OIFFERENCE = (NIR!
calec d » 2.00 ft wesees
OIFFERENCE » 1.0 s
FINAL 4 = .00 ft
Ae 31,99 gq ft
R= 1.41 1t . 1.29 PSF
ts 22.00 1t ab = 0.1
Vs 1.90 fps :
Q(cale) » 126 cfs Bata s MW
t» 0.39 ISF
b= 49648 A s 0.6

SFh = 1.43 , SFs = 1.1

E-222



RIPRAP DETERMINATION BY SAFETY FACTOR METHOD FOR CHANNEL S0TTOM AND SICE SLOPES

RIPSF.WRL REF: "Applied Hydrology and Sedimentology
for Oisturbed Areas”, pages L85-194

LOCATION: UNC — ORAINAGE SWALE G
OISCHARGE = 99 CFS
8OTTOM WIDTH = 10 FT
L (SIDE sSLore}s 3 Alpha = 18.43 Oegrees
CHANNEL SLOPE =  0.0021 Theta = .12 Degrees
RIPRAP S.G. = 2.5 Phi = 37.00 Oegrees

COEF FR t = 8.75 see Fig 3.16, ref.

CHANNEL BOTTOM CHANNEL SICE SLOPES

050 (ASSM) = 8.06 FT 3.7 inches 058 (ASSM) = 9.06 FT 0.7 inches
ns 0.025 ns 3.025
TRIAL 4 = 1.97 ft e
DIFFERENCE = 8.34 %
alcd = 1.88 ft o
DIFFERENCE = 9.18 %
calcd = 1.88 ft v
DIFFERENCE = -3.01 %
calc d = 1.88 ft e
OIFFERENCE = 9.0 %
FINAL ¢ = 1.88 ft
As 29.48 sq ft
Rs 1.3% ft : t = 9.19 PSF
t= 2.3 ft nb = 9.689
Vs 3.3 fps
Q(eale) = - 9 cfs Betas 39.47
ts 0.25 PSF
ab s 9.923 n s 9.57

SFh = 1.8 SFs = 1.97

E-223,



RIPRAP OETERNINATION BY SAFETY FACTOR IETHOD FOR CHAMNEL B0TTON AND SIOE SLOPES

RIPSF.NRL REF: *Applied Hydralogy and Sedimentology
for Disturbed Areas®, pages 185-194
LOCATION: UNC <~ ORAINAGE SWALE H
DISCHARGE = 284 CFS

BOTTON WIOTH = r{ 31|
1 (SIDE SLOPE)= 3 Alpha = 18.43 Degross
CHANNEL SLOPE =  0.908S Theta = 0.49 Degroes

RIPRAP S.6. « .5 . Phi = 37840 Degrees

COEF FOR ¢ = 0.75 ses Fig 3.16, ref.

CHARNEL BOTTON CRANNEL SIOE SLOPES
050 (ASSUN) = 025 FT 3 Inches 059 (ASSUN) = 0.28 FT
LIL I N K ns 0.0

TRIAL d = 2,00 ft vresne
DIFFERENCE » $.12%

cale d o 1.91 ft  tesees
DIFFERENCE » 37

cale d s 1.91 ft  tveser
DIFFERENCE = .43

cale 4 = 1,90 ft  sreeee

OIFFERENCE » .00
FIRAL ¢ 1,90 ft
he b9 sqft
R 1.53 ft ' ts .76 PSF
te 31431 , e 168
Vs 5.80 fps
Qcale) = 284 cfs Beta» 38,02
ta 1.08 PSF _
LN ) (R .56

She 109 Sse 108

3 inches

E-220



RAIPRAP OETERNINATION 8Y SAFETY FACTOR NETHOO FOR CHARNEL BOTTON AND SIOE SLOPES

for Disturbed Areas®, pages 185-194

18.43 Degrees
.23 Osqrees

RIPSF.URL REF: "Applied Hydrology and Sedimentolegy
LOCATTON: UNC -~ ORAINAGE SWALE I
OISCHARGE » 385 CFS
BOTTON WIDTH = T
1 {SIOE SLOPE)= 3 Alpha »
CHARNEL SLOPE = 0004 Theta
RIPRAP S.6. = .5 Phi =

COEF FOR ¢ » 0.75 see Fig 3.16, ref.

CHANREL BOTTON

0S0 (ASSUN) » 0.15 FT 1.8 laches
ne 0.029

TRIAL 4 = 2.60 ft  eeeree
OIFFERENCE = -3.26 8%

Cllc ‘ s Z.“ ft (E2111]
OIFFERENCE = -0.38 8

caled s .68 ft tavers
OIFFERENCE =«  -0.03 2

"u d» 2.68 ft (11111}
QIFFERENCE = -0.00 8

FINAL d = .68 ft
e 73,97 sq ft

ke .41 ft
ts 35.88 ft
Ve 5.28 fps
Q(cale) » 35 cfs
te 0.66 PSF

ab = 0588

sihe 1M

37.00 Degrees

CHANNEL SIDE SLOPES

050 (ASSUN) = 115 FT 1.8 inches

ne 002
te 4.50 PSF

ad = .14

fata = U1.38

L L 0.62

SFg o 1.2



RIPRAP DETERRINATION BY SAFETY FACTOR NETROD FOR CHARNEL BOTTOW AND SIDE St

RIPSF.WRY REF: *Applied Hydrology and Sedimentoloqy - /
for Oisturbed Areas®, pages 185-194

LOCATION: UNC -- ORAINAGE SWALE )

OISCHARGE » 141 CFS

-B0TTON WIOTH = 18 FT
1 (SIDE SLOPE)= i Alphs = 18.43 Dagraes
CHAMNEL SLOPE =  0.0042 Theta = $.2¢ Degrons

RIPRAR S.8. » 1.8 Phi = 37.00 Dagroes
COEF FOR ¢t » 0,75 see Fig .15, ref. :

CHARREL 80TTON CHAMNEL SIDE SLOPES
0S¢ (ASSUN) o $.10 FT 1.2 [nches 050 (ASSUN) = .10 FT 1.2 inches
ne LI ne 002

TRIAL 4 » 1.65 ft  srveer
DIFFERENCE =  -0.91 %

’ cale d » 1.66 ft eoeeee
OIFFERENCE «  -4.86 2

cale d » 1.66 ft reeeee
DIFFERENCE =  -4.00 %
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OVERLANO FLOW AND RIPRAP CALCULATIONS USING THE CSU METHOD OVERCSU.HRY
RY : Swm
T: UNC: 86-960-2¢
PROJEC ¢: 86-964-2 H-20-90.

LOCATION: INPOUNDNEXT TOP, ORIGINAL DESIGN, LOCATION A

OVERLAND FLOW CALCULATIONS (NUREG-4620, Nethodologies for Evaluating Lonq-rorl'
Stabllization Designs of Granium Will Tailings

RUNOFF COEF:
SLOPE LENGTH:
AVE SLOPE:
RANNING'S n:
FLOW CONC:
ORAINAGE AREA:

CNLA 6-1 : (=S

Inpoundaents) ' |2-03-90

1
{123
0.054 FT/FT

IR k]
3
0.415 ACRES

Rannings n{calc)d. 43¢

PEAK DISCHARGE:

CONC. DISCHARGE:

OEPTH:
TRACTIVE FORCE:
FLOW VELOCITY:

CALC. d50:

0.308 CFS
0.924 CFS

0.220 FT
§.741 PSF
.20 F§

1.426 INCHES

RETURN PERIOD:  PNP
1-HR PPT AMOUNT: 8.47 INCHES
Te (cale): 1.632 KIN  EQTN 4,44, NUREGA620
Te {actual): 2.5 #IN
$OF 1-HR PPT: 21.5 % TABLE 2.1, NUREG 4620
PPT ANOUNT: 2.329 INCHES
PPT INTENSITY: $5.94 IPK

Nt

EQTN 4,46, NUREG 4620
V= Q/FLON ARE
d50 = 5.23 x Slope~0.43 x Conc, Olscharge~).56

Oevelopment of Riprap Design Criteria,
Phase II, CSU Nethod

TABLE 2.1
RAINFALL
DURATION

(NIN)
2.5

3

)

18

)

"

18
)

OF NUREG 4620
PERCENT 0
1-KR PPT

2.8
1
62
1]
82
89
113

in

INTERPOLATED
PERCENT

2.8

36.5

1]

1]

69.75

18
80.83333330
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OVERLANO FLOW ANO RIPRAP CALCULATIONS USING THE CSU NETHOO

PROJECT: UNC: 86-060
LOCATION:

-2

INPOUNDNEXT TOP, ORIGINAL DESIGN,

LOCATI

OVERCSU.WRL

OVERLAND FLOM CALCULATIONS (NUREG-4620, Nethodologies for Evaluating Long-Tern
Stabilization Oesigns of Uranius Nill Tailings
Impoundments)

RUNOFF COEF: 1
SLOPE LENGTH: 120 FY
AVE SLOPE: 0.042 FT/FT
NANNING'S n: 0.927
FLOM CONC: 3
ORANINAGE AREA: #.002 ACRES
Nannings n{calc)9.827

PEAK OISfHARSE: §.154 CFS
CONC. DISCHARGE:0.462 CFS

DEPTH: 0.147 FY
TRACTIVE FORCE: 0.385 PSF
FLOW VELOCITY: 13.14 FPS

- CALC. d50: 0.868 INCHE

§

RETURN PERIOD: PNP YEARS
1-HR PPT ANOUNT: 8.47 INCHES
Te {calc): 1.054 XIN
Te {actual): 2.5 KIN
$O0F 1-HR PPT: 21.5 %
PPT ANOUNT: 2.329 INCHES
- PPT INTENSITY: §5.9¢ IPH

Q = CiA

EQTH 4.45, NUREG 4620

V = Q/FLON AREA

Development of Riprap Design
Phage II, CSU Method

TABLE 2.1 OF NUREG 462t
RAINFALL PERCENT 0
OURATION 1-HR PPT

(a1n)

2.5 21.§

§ S
14 62
1§ 2}
) 82
n )
1 1)
) 10

IKTERPOLATED
PERCENT

0.5

36.5

H

L

69.1§

18
80.833333333

EQTN 4.44, NUREGA620

TABLE 2.1, NUREG 4620

*d58 = 5,23 x Slope”0.43 x Cone. Discharge”0.56

Criteria,
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OVERLAND FLOW AND RIPRAP CALCULATIONS USING THE CSU NETHOD

PROJECT: UNC: 86-450-24

LOCATION:

OVERCSY.WR1

INPOUNONENT TOP, ORIGINAL OESIGN,  LOCATION C

OVERLAND FLOW CALCULATIONS (NUREG-4620, NWethodologies for Evaluating tong-Tern
Stabilization Oesigns of Uranium Nill Tajlings
Impoundments)

RUNOFF COEF:
SLOPE LENGTH:

AVE SLOPE
NANKING'S n

FLOW COXC:

DRAINAGE AREA

1
05 FT

¢ 0,044 FYJFT
: 0,428

3

¢ 0.000 ACRES

RETURN PERIO0: PNP YEARS
1-HR PPT ANOUNT: 8.47 INCHES
Te (cale): 1.564 KIN  EQTN 4.44, NUREG4S20
Te {actual): 2.5 NIN
$0F 1-HR PPT: 27.5 %

TABLE 2.1, NUREG 4620
PPT ANOUNT: 2.329 INCHES .

Kannings n{calc)e.#29

PEAK DISCHARGE: #.263 CFS
CONC. DISCHARGE:$.789 fS

DEPTH: 4.208 FT
TRACTIVE FORCE: 9,573 PSF
FLON VELOCITY: 3.78 FPS

CALC. d50: 1,195 INCHES

PPT INTENSITY: S5.30 IPH

Q= Cih

EQTN 4.46, NUREE 4620

V s Q/FLOV AREA

450 = 5.23 x Slope*0.43 x Conc. Bischarge*d.56
Development of Riprap Design Criterfa,

Phase [I, CSU Nethod

TABLE 2.1 OF NUREG 4624

RAINFALL PERCENT 0
OURATIOR 1-HR PPT
(NIN)
2.5 21.58
5 $

1 62
1§ n
20 82
n 8
'H 95

i

INTERPOLATED
PERCENT

2.8

36.5

T

54

§9.75

o
84.833333333

E-236
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OVERLAND FLOW AND RIPRAP CALCULATIONS USIKG THE CSU. NETHOO OVERCSU.WR1

PROJECT: UNC: BE-064-24
LOCATION: IMPOUNOMENT TOP, ORIGINAL DESIGM,  LOCATION O

OVERLAND FLOM CALCULATIONS (MUREG-4628, Kethodologies for Evalusting Long-Term
stabilization Oesigns of Uranius Nill Tailings

Ispoundaents)
RUNOFF COEF: 1 "RETURN PERTOD: PNP YEARS
SLOPE LENGTH: 268 FT 1-HR PPT ANOUNT: 8.47 INCHES
AVE SLOPE: 9.029 FT/FY Te (calc)5 2,205 NIN  EQTN 4,44, MUREG4629
NANRING'S n: 0,027 Te (actual): 2.5 NIN
FLOW CONC: 3 YOF 1-HR PPT: 27.5 % TABLE 2.1, NUREG 462¢
ORAINAGE AREA: #.005 ACRES PPT ANOUNT: 2.329 INCHES
Nannings n{calc)9.027 PPT INTENSITY: §5.90 IPH

PEAK OISCHARGE: 8.333 CFS Q= CiA
CONC. OISCHARGE:1.001 CFS

OEPTH: 0.261 FT EQTN 4,46, NURES 4620
TRACTIVE FORCE: 0.472 PSF
FLOW VELOCITY: 3.83 FPS V = Q/FLON AREA

CALC. dS@: 1.141 INCHES  dS® = §5.23 x Slope~0.43 x Conc. Olscharge~9.56
Development of Riprap Design Criteria,
Phase II, CSU Nethod

TABLE 2.1 OF NUREG 4620

RAINFALL PERCENT O  INTERPOLATED
QURATTON “1-HR PPT PERCENT
(nIR)

2.5 1.8 - s

§ 1 36.5

1¢ 62 "

15 4 54

| 82 69.75

3 89 18

4 95 80.833333133

1} i

E-237
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OVERLAND FLOW AND RIPRAP CALCULATIONS USING THE CSU NETHOD OVERCSU. WRE

PROJECT: UNC: B85-d6d-24
LOCATION: INPOUNORENT TOP, ORIGINAL OESIGH,  LOCATION £

OVERLAND FLOW CALCULATIONS (!U@EG-QGZO. Nethodologies for Evaluating Long-Tern
Stabilization Designs of Uranium Nill Tailings

Inpoundaents)

RUNOFF COEF: 1 RETURN PERIOD: PNP YEARS
SLOPE LEXGTH: 205 FT 1-HR PPT ANOUNT: 8.47 INCHES
AVE SLOPE: 0.017 FT/FT Te {calc): 2.256 NIN  EQTN 4.44, NUREGAG2S
KANNING'S n: 0,425 Te (actual): 2.5 NIX
FLOW CONC: 3 - S0F 1-HR PPT: 27.5 %
ORAINAGE AREA: 0.004 ACRES PPT ANOUNT: 2.329 INCHES
Nannings n{cale)9.925 PPT INTENSITY: 55.90 IPH

PEAX DISCHARGE: 0.263 CFS ? » Cid
CONC, OISCHARGE:9.789 CFS

OEPTH: 9,253 FT
TRACTIVE FORCE: 0.269 PSF
FLOW VELOCETY: 3.11 FPS

EQTN 4.46, NUREE 4620
V s Q/FLON AREA
CALC. dSH: 9,794 IKCHES 459 = 5.23 x Slope”0.43 x Conc. Discharge™d.56

Development of Riprap Design Criteria,
Phase II, CSU Method

TABLE 2.1 OF NUREG 4624

RAINFALL PERCENT 0  IKTERPOLATED
OURATION 1-HR PPT PERCENT
(WIN)

2.8 2.8 1.5

§ 45 3.5

1" R Y] "

15 4 54

2 82 69.7%

3 89 18

A 95 84.8333333%3

T 1"

TABLE 2.1, NUREG 462¢

cwed . 3{2 : 6S
12-03-90



BY o0 1ad

-

OVERLAND FLOW AND RIPRAP CALCULATIONS USING THE CSU NETHOD OVERCSU.WRY

PROJECT: UNC: 86-960-24
LOCATION: INPOUNONENT TOP, ORIGINAL DESIGN,  LOCATION F

OVERLAND FLOM CALCULATIONS (NUREG-4620, Wethodologies for Evaluating Long-Ters
Stabilization Oasigns of Uranium MILl Tailings

Ispoundaents)
RUNOFF COEF: l RETURN PERIOD: PMP YEARS
SLOPE LENGTR: 478 FT 1-HR PPT ANOUNT: 8.47 INCRES
AVE SLOPE: 0.019 FT/FT To (cale): 4.095 NN EQTN 4.44, MUREGA629
RAKRING'S n: 0,027 Te (actual): 4.1 NIN
FLOW CONC: 3 S0F 1-HR PPT: 38.7 % TABLE 2.1, NUREG 4628
DRAINAGE AREA: 8.01% ACRES PPT ANOUNT: 3,277 INCHES
Nennings n(calc)e.027 PPT INTENSITY: 47.96 [PH

PEAK DISCHARGE: 0.517 CFS ¢ = Cin
CONC. DISCHARGE:1.552 CFS

DEPTH: 9.386 FT - EQTN 4.46, NUREG 4624
TRACTIVE FORCE: #.457 PSF
FLOW VELOCITY: 4.42 FPS V = Q/FLON AREA

CALC. d50: 1,217 INCHES  dS6 = 5.23 x Slope“9.43 x Conc. Oischarge”d,$6
Development of Riprap Design {riteria,
Phase II, CSU Nethod

TABLE 2.1 OF NUREG 4620

RAINFALL PERCENT 0 INTERPOLATED

OURATION 1-HR PPT PERCENT
(NIN)

2.5 21.8 3.7

§ " .94

1 8 47.84

1 " $6.56

b 8 .87

L] " 18.60

[ 95 81.366666667

1] ]

E-239
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OVERLAND FLOW AND RIPRAP CALCULATIONS USING THE CSU NETHOO OVERCSY. WY ' p. 1o ok 16

et “.”:-:‘P ORIGINAL OESIGN,”  LOCATION & RY 5 Sw
LOCATION: INPOUNORENT TOP, ' 11~28-40

OVERLAND FLOW CALCULATIONS (MUREG-4620, Nethodologies for Evaluating Long-Tere
Stabilization Oesigns of Uranium MLl Tailings Chakd. %0-, &S

Impoundments) 12-03-9>

RUNGFF COEF: 1 RETURN PERIOD: PHP YEARS
SLOPE LENGTH: 444 FY - 1-HR PPT ANOUNT: 8.47 INCHES )
AVE SLOPE: 0.015 FT/FT Te {calec): 4,263 NIN  EQTH 4,44, NUREGUS2¢
MANNING'S n: 0.026 Te (actual): 4.3 NIN
FLON CONC: 3 $0F f1-HR PPT: 40,1 % TABLE 2.1, NUREG 4620
DRAINAGE AREA: 0.010 ACRES PPT ANOURT: 3.396 INCHES
Nannings n{calc)®.926 PPT INTENSITY: 47.39 IPH

PEAK DISCHARGE: 0.478 (FS Q = CiA
CONC. DISCHARGE:1.436 CFS

DEPTR: 9.386 FT EQTN 4.46, NUREG 4620
TRACTIVE FORCE: 0,361 PSF
FLOW VELOCITY: 3.71 fPS Voa Q/FLOW AREA

CALC. d50: 1.852 INCHES  d¢50 = 5,23 x Slope“0.43 x Conc. Oilch.ll'qfi.“
' Developaent of Riprap Oesign Criteria,
Phass II, CSU Rethod

TABLE 2.1 OF NUREG 4620

RAINFALL PERCENT 0  INTERPOLATED

OURATION 1-HR PPY PERCENT
{nn)

2.8 1.5 "1

5 45 2.62

1 . 62 18.32

1§ I} 56.88

N L1 1.

k1) 89 18.12

5 85 81.433333313

64 mn




OVERLAXO FLOW AND RIPRAP CALCULATIONS USING THE CSU METHOD OVERCSU.WRY
PROJECT: UNC: 86-960-24
LOCATION: INPOUMONEMT TOP, ORIGINAL OESIGN, LOCATION H

OVERLAND FLOW CALCULATIONS (NUREG-4620, Nethodologies for Evaluating Long-Ters
Stabilization Oesigns of Uraniue Nill Tailings

Ispoundments)
RUNOFF COEF: 1 RETURN PERIOD: PuP
SLOPE LENGTR: 5S40 FT 1-RR PPT ANOUNT: B.47 IMCHES
AVE SLOPE: 9.03 FT/FT Te (cale): 3.602 NIN  EQTN 4.44, NUREG4620
KANNING'S n: 0.028 Te {actual): 3.6 NIN
FLOW CONC: 3 SOF 1-HR PPT: 35,2 % TABLE 2.1, NUREG t62¢
DRAINAGE AREA: 9.411 ACRES PPT ANQUNT: 2.981 INCHES
Kannings n(calc)e.428 PPT INTENSITY: 49.69 IPH

PEAK DISCHARGE: 9.570 (FS 0 = CiA
CONC. DISCHARGE:1.711 CFS

OEPTH: #.364 FT EQTN 4,46, NUREG 4620
TRACTIVE FORCE: #.682 PSF
FLOW VELOCITY: 4.69 FPS ¥ = Q/FLOV AREA

CALC. d50: 1.564 INCRES  d50 = 5.23 x Slope~0.43 x Conc. Oischarqe”t.56
: ODevelopment of Riprap Desige Criteria,
Phase LI, CSU Nethed

TABLE 2.1 OF NUREG 462¢

RAINFALL PERCENT 0  INTERPOLATED
OURATION 1-KRt PPT PERCENT
{(NIN)

2.5 7.8 8.2

5 [ w.au

10 62 46.64

15 n §5.76

0 82 70.52

i 89 18.04

(1] LH] 81.2

] ]

E-241
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OVERLARD FLON AND RIPRAP CALCULATIONS USING THE CSU NETHAQ

PROJECT: UNC: 85-060-24

LOCATION: INPOUNDNENT TOP, ORIGINAL DESIGN,

LOCATION )

QVERCSU.HRL

OVERLAND FLOW CALCULATIONS (NUREG-4624, Rethodologies for Evaluating Long-Ters
Stabilization Qesigns of Uranjum Nill Tailings
Ispoundaents)

RUNOFF COEF: {
SLOPE LENGTH: 880
AVE SLOPE: 0.018
NANNING'S n: 6,028
FLOW CONC: 3
ORAINAGE AREA: #.018
Xannings n(calc)9.928

PEAK OISCHARGE: 0.732
CONC. OISCHARGE:2.196

DEPTH: 0.493
TRACTIVE FORCE: 0.554
FLOW VELOCITY: 4.45

CALC. d50: 1.4M4

T
FT/FT

ACRES
CFS
CFs
FY
PSF

FPS

INCHE

]

RETURM PERIOD: PNP YEARS

1-HR PPT AROUNY: 8.47 INCKES
Te (cale): 6.297 NIN

6.3 NN

Te (actual):
SOF L1-HR PPT: 49,42 %

PPT ANOUNT: 4.185 INCHES
PPT INTEMSITY: 39.86 IPH

Q= CiA

EQTN 4.46, NUREG 4620

V = Q/FLOM AREA

EOTN 4.44, NUREGAS20

TABLE 2.1, NUREG 4629

450 = 5.23 x Slope*0.43 x Conc. Oischarge"d.56
Development of Riprap Design Criteria,

Phase II, CSU Nethod

TABLE 2.1 OF NUREG 4620

RAINFALL
QURATICN
(L))
2.8

§

14

15

i}

3

H

1

PERCENT 0

1-HR

2

PPY

1.5
4
62
T4
82
89
L1

in

INTERPOLATED
PERCENT

. 541
19.42
53.12
60.48
n.a
19.52

82.1

E-242

P 12«06

BY & Swwm
1\-23-90

C"\ké’ 6~.\ 65

12-23-39°
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OVERLAND FLOW AND RLPRAP ClltUlATI0l§ USING THE CSU METHOO GVERCSU.URL

PROJECT: UNC: 96-060-24
LOCATEON: INPOUNDNENT TOP, ORIGINAL DESIGN,  LOCATION K

OVERLAND FLOW CALCOLATIONS (iunti-iSZO. Rethodologies for Evaluating Long-Term
Stabilization Oesigns of Uranium Nill Tailings
Inpoundeents)

RETURN PERIO0: PP YEARS
1-HR PPT ANGUNT: 8.47 INCHES
Te (cale): 10.09 NIN  EQTN 4.44, NUREG4G20
Te (actual): -10.1 RIN
$OF 1-HR PPT: 62.20 8 TASLE 2.1, NUREE 4520
PPT ANOUNT: S§.27% INMCHES
PPT INTENSITY: 31.31 IPH

RUNGFF COEF: 1
SLOPE LENGTH: 1308 FT
AVE SLOPE: 0,01 FT/FT
KANNING'S n: ¢.027
FLOW CONC: 3
ORAINAGE AREA: 9.025 ACRES
Nannings n{calc)9.927

PEAK DISCHARGE: 9.798 CFS 0= Cix
CONC. DISCHARGE:2.372 CFS

DEPTH: 0.603 FT
TRACTIVE FORCE: 9.376 PSF
FLOW VELOCITY: 3.93 FPS

EQTN 4.46, NUREG 4620
V = Q/FLON AREA
CALC. ¢S0: 1,171 INCHES 459 = 5.23 x Slope*0.43 x Conc. Oischarge*#.56

Qevelopment of Riprap Oasign Criteria,
Phase II, CSU Nethed

TABLE 2.1 OF MURESE 4620

RATNFALL PERCENT 0  INTERPOLATED

OQURATION 1-#R PPT PERCENT
(nIn)

2.5 a.s 8.7

5 15 §2.34

" T s2.2

15 ] 66.18

n 82 15.87

< 8 .M

15 95 83.366666667

6 1

E-243

P13 ¢ £

QY- SWm
1-29-90

Ched. g-" @S
l2-03-90



gy Swm
OVERLAND FLOW ANO RIPRAP CALCULATIONS USING THE CSU NETHOO OVERCSU.WRY

PROJECT: UNC: B6-860-24
LOCATION: INPOUNOMENT TOP, ORIGINAL OESIEN,  LOCATION L

QVERLAND FLOW CALCULATIONS (NUREE-4620, Wethodologies for Evaluating Long-Term.
Stabllization Oesigns of Uranium Mill Tailings

Iapoundaents)
RUKOFF COEF: 1 RETURN PERIOD: PWP YEARS
SLOPE LEMGTH: 85 FT 1-HR PPT ANOUNT: 8.47 INCHES
AVE SLOPE: #.058 FT/FT To (cale): 0.778 RIN  EQTN 4,44, NUREGAG2Y
KANNING'S n: 4,028 Te {actual): 2.5 RN
FLOW CONC: 3 $0F 1-HR PPT: 21.5 % TABLE 2.1, NUREG 4620
ORAINAGE AREA: §.002 ACRES PPT ANOUNT: 2.329 IMCHES
Nannings n(calc)e.928 PPT INTENSITY: §5.90 IPH

PEAK DISCHARGE: #.121 CFS ¢ =Cia
CONC. DISCHARGE:4.365 CFS

DEPTH: 0,118 FT EQTN 4.46, NUREG 4620
TRACTIVE FORCE: 3.429 PSF
FLOM VELOCITY: 3.8 FPS ¥ = Q/FLOU AREA

CALC, d50: 6,875 INCHES  d50 = 5.23 x Slope®0.43 x Conc. Discharge .56
Developasnt of Riprap Design Criteria,
Phase II, CSU Nethod

TABLE 2.1 OF NUREG 4620

RATNFALL PERCERT 0  INTERPOLATED

OURATION 1-MR PPT PERCENT
(1N}

2.5 o s .8

§ (1] 36.5

iU 62 1]

- 15 ] 54

1] 82 69.1%

i 89 18

1) 5 B0.833333333

] 10

E-244

. 14 ot 16
BY : Swm
1y -29-90

Ched. 31=es
12-©3-%0



OVERLAND FLOW AHD RIPRAP CALCULATIONS USING TRE CSU NETHOD OVERCSU.NRY
PROJECT: URC: B6-060-24
LOCATION: INPOUNONENT TOP, ORIGINAL DESISN,  LOCATION N

OVERLAND FLOW CALCULATIONS (NUREG-4620, Nethodologies for Evaluatinq Long-Tern
Stabilization Designs of Uranium Ril1 Tailings

Iapoundaents)
RUNOFF COEF: 1 RETURN PERIOD: PHP YEARS
SLOPE LENGTH: 155 FT  1-HR PPT ANOUNT: 8.47 INCRES
AVE SLOPE: 0.061 FT/FT Te (cale): 1.112 NIN  EQTN .44, NUREGA62¢
KAKNING'S n: 3.030 Te (actual): 2.5 AIN
FLOW CONC: 3 S0F 1-HR PPT: 27.5 % TABLE 2.1, NURER 4620
ORAINAGE AREA: 0.003 ACRES PPT ANOUNT: 2.329 INCHES
Nannings n{calc)d.03¢ PPT INTENSITY: §5.90 IPH

PEAK DISCHARGE: 0.198 CFS ¢ = CiA
CONC. DISCHARGE:0.596 CFS

DEPTH: 9.163 FT EQTN 4.46, KUREG 4620
TRACTIVE FORCE: 0.621 PSF
FLOM VELOCITY: 3.65 FPS V = Q/FLOW AREA

CALC. d5: 1.176 INCHES  d58 = §.23 x Slope~0.43 x Cone. olschirgl“l.ss
- “Developaent of Riprap Oesign Criteria,
Phase II, CSU Nethod

TABLE 2.1 OF KUREG 4528

RAINFALL PERCENT 0  INTERPOLATED
OURATION 1-HR PPT PERCENT
(¥0)

2.5 21.5 2.8

5 T 36.5

1 §2 “"

15 1] 54

2 ]! .75

3 89 11

15 95 80.833333333

1 1L L)
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E-246 .
OVERLAND FLOW ANO RIPRAP CALCULATIONS USING THE CSU NETHOD OVERCSU.NRL F>‘ b ofl{
PROJECT: UNC: 86-460-24 . m
LOCATION: INPOUNONENT TOP, ORIGINAL OESIGN,  LOCATION W BY ./ SW
. N\-24-90
OVERLAND FLOW CALCULATIONS (NUREG-4620, Kethodologies for Evaluating Long-Ters
Stabilization Designs of Uraniua Nill Tailings
Iapoundments) C,ln\ca: @1'- (S
RUNOFF COEF: 1 RETURN PERIOD:  PNP [2-©2-9%
SLOPE LENGTH: 100 FT 1-KR PPY ANOUNT: 8.47 INCHES
AVE SLOPE: .07 FT[FT Te (calc): #.752 NIN  EQTR 4.44, NUREG4S24
NANNING'S n: #.030- Te {actual): 2.5 NIN
FLOW CONE: 3 $0F 1-HR PPT: 27.5 % TABLE 2.1, NUREG 4620
DRAINAGE AREA: 9,002 ACRES PPT ANOUNT: 2.329 INCHES

Nannings n(cale)d.930 PPT INTENSITY: 55.9¢ IPH

PEAX DISCHARGE: 9.128 (FS Q= CiA
CONC. DISCHARGE:#.38S CFS

OEPTH: 0.120 FY EQTN 4.46, NUREG 4620
TRACTIVE FORCE: 9.526 PSF
FLOw VELOCITY: 3.20 FPS V = {/FLON AREN

CALC. dS0: 0.976 INCHES  d50 = 5.23 x Slope”0.43 x Cone. Olscharge”9.56
Development of Riprap Design Criteria,
Phase II, CSU Nethod

TABLE 2.1 OF NURES 452¢

RAINFALL PERCENT 0 INTERPOLATED

OURATION 1-#R PPT PERCENT
(NIR)

2.8 21.5 2.5

5 T 36.5

1 62 "

15 n 54

] 82 §9.75

(] 89 ]

T 95 80.833333338

1) 1]
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APAAP SETERNINATION 2v SAFETY FACTOR METHCS £33 CHANNEL 33TTIN AND SI0Z SUOPES

RIPSFLWRL Ay "Apolied 4ydrolegy and Sedimentology
‘ar Disturoe Areas®, pages 185-194

LOCATION: SQUTH CELL QRAINAGE CRANMEL

Ve
ISCHARGE » 634 CFS
BOTTOR WIDTH = 1FT

¢ (SIOE SLOPE)e  _ 3 Aloha = 18.43 Oegrees
CHANNEL SLOPE = #,0284 Theta = 1.48 Qeqrees
RIPRAP S.6. .57 ohi = 3700 Degrass

COEF FOR ¢ » 1.75 see Fig 3.16, ref.

CHANNEL BOTTON CHANNEL SIDE SLOPES

—

050 (ASSUN) = 1.267FT" :5.0 inches 350 (ASSUR) = 1.25 FT 15.0 inches
ns )M ne bW
TRIALGs 300 ft S0
OLFFERENCE = -26.39 ¢
cale d e JAbfL 688
OIFFERENCE =  <5.52 %
NXE .50 ft 7L
OIFFERENCE =  -0.08 %
caled=  LShft IR
OIFFERENCE = 0.00°%

FINML ¢ = 1.5 ft
A=z 175 sq ft

R .23 ft ts 4,00 PSF
te 3LHfL [ JCR N5
Vs 9.67 fps
0(cale) » 634 cfs : Seta +  39.93
ts §.33 PSF
nbe 995 LN K1
-
§Fy = 1.0t Sfs o 1.0
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100

product of the rainfall excess intensify, ig, in iph and the flow length,
L, in feet is greater than 500. The equation is ,

t. =0.928 (n L)0-6/(j, %4 59-3) (2.57)
where ¢ is in minutes, n is Mannings n, L is in feet, i_ is in iph and S

is the slope in ft/ft. Table 2.25 presents some vahues for n for over-
land flow surfaces. .
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The riprap layer thickness should be underiain with a gravel filter
for channel, toe and side slope applicaticns. The filter will serve to
stabil{ze the rock layer, allow drainage and prevent the movement of fine
embankment materials. Filter criteria are presentad in Section 4.4 of this
I"onno ’

Roek Gradation

The gradation of rocks in riprap revetment affects the riprap's
resistancs to erosion., The stone should be reasonably well graded
throughout the layer thickness., The following criteris provide guidelines
for establishing gradation 1im{t..

l. The lower Timit of Kgq rock should not be less than the
weight of rock requifed to withstand the design shear forces,

2. The upper limit of :30 rock should not exceed that weight
which can be obtained economically from the quarry or that size
which will sattsfy layer thickness requirements.

3. The lower limit of Wigq rock should not be Tess than two
©  times the lower 1imit of Wsg rock.

8. The upper limit of Waq rock should not exceed: (a) five

- times tha lower 1imit of Wy rock, (b) that size which can be
obtained economically fram the quarry, or (c) that sizs which will
satisfy layer thickness requirements.

5. The lowar 1imit of H‘ rock should not be less than one-
sixteenth the upper ?nit of W oo rock.

6. The upper limit of \55 rock shauld be less than the upper
- 1imit of Wy rock as'required o satisfy criteria for graded
stone filters,

7. The bulk volume of rock lighter than the st rock should not
exceed the volume of voids in the revetmant without this 1ighter
rock. :

8. Wg to Wog rock may be used instead of Hl rock in
criterta 5, 6, and 7 1f desirable to betfer utilize available rock
sizes. Design memoranda and cpecifications should indicate the
permissible stone gradation 1imits.

4.2.2.4 U.S. Bureau of Reclamation Method

The U.S. Bureau of Reclamation (USBR) Method (DOI, 1978) for riprap
design was deveioped for the prevention of damage in and near stilling
basins. The USBR procedure is empirically based upon extensive 1aboratory
testing and field observations. Rfiprap failure was determined to occur
because alternative design procedures underestimate the required stone size
tn 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

criginal 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
attenuaiion 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 uritif
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
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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 into a 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 | - 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 qatch basins.
2. Phase |l - Seepage Cleahup
» Installation of additional seepage collection wells.
. Operation of the system.
3. Phase lll - 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.
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« Construction of all swales and diversion ditches, and placement of 3

inches of rock muich.
« 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, équipment,
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 pércent 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., $250,00Q in 1978 dollars equal to $4384,000 in 1991 dollars) has also been
‘added. The total estimated cost for conducting the remaining reclamation is
$10,716,793.

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 bé 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

covervmaterial;
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.

11,

12.

13.

14.

F-6
Radiological monitoring;
Site security;
Quality assurance/quality control;

Associated precautionary and health and safety measures and jobsite

overheads; and

Demobilization.

Seepage Collection

This phase is designed to expand and. continue to operate the seepége 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;
Installation of the electrical system for these new wells;
Operation of the seepage collection system until 1995;

Plugging 290 wells; and

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 fe‘et'total thickness);
4.  Final backfill and covering of Borrow Pit No. 2; -
5. Radiological monitoring;
6. Site sepurity;
7.  Quality assurance/quality c\:ontrol;

8. Associated precautionary and health and safety measures and jobsite

overheads;
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9. Demobilization; and

10.  Site supervision.
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TABLE 1
SUMMARY OF TOTAL ESTIMATED REMAINING RECLAMATION COSTS

Estimated

Item Description | '(1991cgg%1ars)
Interim Stabilization Direct Cost 1,733,201
Seepage Collection Direct Cost 2,447,992
Final Reclamation Direct Cost ’ 3,188,245
' Subtotal ""535567555'
Contractor Profit and Overhead (15 percent) 1,105,416
Subtotal 8,474,854

Contingency (15 percent) . 1,271,228
New Mexico Gross Receipts Tax (5.625 percent) ' 476,711
Subtotal 10,222,793

Long-term Surveillance 494,000
Total Estimated Reclamation Cost _-_55:315:;55_
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PROJECT:

INTERIM REMEDIATION FOR UNC  ESTIMATOR: WJY SHT 1 0F SHI 21

J0B ND. : 85-68-26
DATE: 96-Jun-91 ®:06 m

ESTIMATE SUMYRY

OETAIL LABOR Nt (24 INIT T01AL
1TEM DESCRIPTION SHEET  QUANTITY  UNIT EQuIP euIp ‘FUEL REPAIRS WPALIES MITRIAL UBS TRAVEL 00sTS COsTS
TOTAL FIXED OVERHEADS HT 6 | [ ] ¢ [ ] ] [} 5.150 560 [ ] 5.790.00 s.7e0
VARIABLE JOBSITE OVEREADS SHI 7 25 WS 167,99 3,74 24,275 3,35 2,20 12,125 21.000 2,758 10,297.00 7.5
MOBILIIATION SHI 8 L LS 5.127 [ ] s41 2% 13% [ 3.0 28,6 ¢ 3.683.0 37,683
CLEMRING AND GRUBBING M9 K 1. [} 3228 a7 268 [ ] (] [ ] ] 539.84 5.3
HAR/ACCESS RORDS ML 14,500 5Y 1,861 [} 4,69 LIt 59 [ ] 19,383 ] [ ] 1.88 27.188
TAILINGS REGRADING M1l 122,38 CY 19,223 [ ] 71.512 11,146 7.2 ° [ ] 13,01 [ ] 95 1.0 123,219
EMBANKMENT EXCAVATION 12 78,008 CY 2,200 [ ] 69,811 11,451 7.998 [ ] 3.000 [ ] 1.470 1.63 127,010
NitL OECOMMISIONING SMT 13 1ts 169,385 ¢ 39,006 27,417 23,283 [ ] [ ] [ ] e 605,010.00 609,018
CRE PADS AND CATCH BASINS - I 14 109,100 CY 57,731 [ ] 229,015 26,569 16.275 [ ] 3.0 [} 4,30 kR 33,900
S0IL OOVER MATERIAL ST 1S 2,27 CY 1,476 L 2,528 L, ] 415 ] 500 [ ] [ 0.13 5.3%69
NISC. SITE DRAINAGE SHT 16 118 3.287 [ ] 3.8 414 K ] 9 9,975 L] ¢ 17.05.0 17.425
DEWATERING PREP. I 17 15 2,912 [ ] 1.193 a2 re ] 5,500 [ ] ¢ W2N'.n 10,207
OBBILIIATION NI 18 14 9,00 [ ] 964 414 % ] 3.000 21,000 N66.0 3,666
SEQURITY SERVICE SHT 19 % WK [ [ ] ] [ ] [ ] ¢ [ 3.4 [ ] 1.42.00 3.0650
RADICLOGICAL MONITGRING SHT 20 % K [} [ ] [ ] ] ¢ Q2,508 [ ] [ ] [} 1.700.09 2,50
QUALTTY CONTROL SHT 21 %W %05 [ ] 14,99 [ ] [ ] [ ] 0 [ ] 6.500 2.257.08 56,425
LBIOIAL 496,546 3.7 826,125 83,011 58,386 69,77% 60,339 108,244 3%.966 1.733.201



FROJECT: INTEREN REMEDIATION FOR UNC OATE: #6-Jun-91

X8 10.: 86-68-26 e: Q6 m
WEEKLY MORK HOLR BRSIS: ESTIMATOR: oWy
1) FROJECT BASED ON WORKING 50 HORS PER WEEX.

2) RATES ARE BASED ON PREVAILING RATES IN GALLUP NEW MEXIOO.

SUBSISTENCE AND TRAVEL 00ST CALOWATIONS: NOINTS APRLIED 10 THE FIRST 49 HOLRS OF WORK
| M| TPAVEL  LODGING SUBSISTENCE | HORLY 0OSTS |
S&T GENERAL | esIS | oot oost st | ) |
CLASS DESCRIPITON | (WKS/TRP) | (PER TRIP) (PER NIGHT) (PER 0AY) | TRAVEL (ODGING SUESISTENCE | TOTALS
I 1 o 1 1<
SALARIED PERSONNEL : ' '
st SALARY, REGIONAL TRAVEL 2 $100 <) F W %.5 "0 %.50
R SALMRY, LOCAL TRAVEL 1 0 % » Hxs 2 ] E- X} %.63
] 1 0.0 .0 w0 X
A 1 .0 9.0 .0 .0
% 1 ».0 .00 N e
HOLRLY PERSONNEL :
H HOLRLY, REG ONNL TRAVEL 3 $100 <3 35 .8 $%.54 ®.® 8.5
w HOURLY, LOCAL TRAVEL 1 » ® » e w0 ne N
1] 1 .0 w.n t X T X )
H 1 9.0 b X ] .00 $0.50
13 1 9.0 9.0 0.0 9.0
TAX AND INSURANCE CALORAT[ONS:
DESCRIPTION NN-REP  SALARY REVRKS
* Ul ) 0.60 0.6 STAOND FEDERAL RATE APPLIED 7O ALL WAGES PRID
LI T) R 2.60 2.60 RATE VARIES WITH STATE, APPLIES T0 ALL WAGES PAID
« hiea % 7.6 1.6% STANDARD FEDERAL RATE APPLIED TO ALL WAGES PAID
w ' 7.55% 7.55% VARIES BY CRAFT SEE WAGE RATE [ABLE, BASE WAGE ONLY
HEALTH (INTHLY) 50 $350 MINTHLY COST, CANONIE COVERAGE, FIRST 48 HILRS (AVG $358)
s WA 1.18% SALARY ENPLOYEES ONLY, BASE WAGE ONLY.
STRAIGHT & 1960 19.78%

* OVEIRTIE S 11.06¢ 11.868

HI Ja OF SHT 21



PROJECT: INTERIM REMEDIATION FOR UNC OATE: 06- Jun-94 SHT 36 OF SHT 20

XB N.: 86-68-26 11€: 0°2:8 m
ESTIMTOR: Wy
WGE RATE TABLE
c D E F ] H I 1 K L n N 0 P Q R
ESCAL [¢= TAXABLE FRINGES =) {¢w NON-DBLE FRNBS =) [¢owees CANONIE ADDITIONS s=mcx) | STRAIGHT HORLY | FREMIUNHORLY | AVG HOLRLY 6 SO IRS |
FICIR SBSTRM et | AL | ML |WRSOW® HEMTH B | BRE  TOIW | BWME  TOTAL |  BRRE oA |
OESCRIPTION MATIPLIERR CLASS  WAGE | VOATION OTHIR |  Had OMER | W'ASE IN  TRAVEL | HORLY  MORLY | HOWRLY  WORLY | HORLY  HOWRLY |
| | | | - | | |
72 MECHANIC 1. $13.00 . -7.55% $1.53 .0 $13.00 7.4 $19.50 $22.60 Sl $18.4%5
73 KEY OPERATOR 1.OHL $12.00 : 7.565% $1.99 : 8.5 $2.00 $24.97 $18.00 $20.99  $13.20 $24.16
74 LOCAL OPERAI(R 1.0 $12.00 . 7568 $1.99 .00 S 31622 $18.00 R0 $13.0 $17.16
75 OILER 1.8 si0.0 7568 $1.99 .00 $10.0  $13.66  $15.00 §17.41 S $I4.6
76 KEY LABIRER 1.08 10 .00 158 $1.9 B85 868 203 2N N B $18.97
77 UCAL LABRER 1.9 $5.00 ) 7568 $1.9 WM 8.4 §.8 2.8 3358 B8 $11.97
78 PIPEFITTER 1.0 KR 1.568 N NN 9.0 $.00 0.0 .0 .0 %.0
79 ELECTRICIAN 1.08 1@ ) 7658 .00 WM NN HH BN NN e n.n
® )
81 CARPENTER FRA. 1. H 150 MM .75 BN €5 NN NN We .0
82 CARPENTER 1.00 1568 NN NN NN BN NN  NE e .9
& CEENT MSONS 1.0 12 758 U NN HE NN NN NN e n.n
84 TENSTERS LW 1%t M BB NN $5  BN BN e $7.0
B
86 MECHANIC HELPER 1.0 $10.00 7.56% $1.9 %9N.0 $18.00 $13.85 $15.00 $17.44  $l1.00 - $14.56
o
88
®
»
9
92 PROJECT MANAGER 1.9 sl £8.% 7568 $1.% $5.50 $8.5 M B8 8 K. $34.43
93 SUPERENTEMNDENT 1.9 Sl 21.76 7.565% $1.99  $.5¢ 21.76 .74 .0 00 222 $0.0
94 FIELD FORYWN 1.8 e 4.8 7.55% $1.95 .8 4.8 $31.31 9.0 %0 $9.5 $25.85
% MROJ. ENGINEER 1.9 sl 3.8 158 $1.9 $5.50 $£3.8 $%513 e e 3186 $28.9
96 HES OFFICER 1.8 sl £1.63 7568 $1.9 $6.5 A8 A 6 9.9 .8 $5.11
97 AST. FROJ. BNG. L® s 20.19 758 $1.9 .50 0.9 N 309 B0 2.2 0.2
9 DGINER TECH. i sl $18.27 7568 $1.99. $6.50 $18.7 Y RI.M B AN $29.76
93 OFFICE MANGER 1.0 $9.50 758 $1.9%9 W0 P Y $4.5  §6.6 S5 $l4.82
100 CLERK ‘ 1.00 $8.50 1568 $1.99 .00 8.5 SR 25 SN BB sz.n
101 MRO). SUPERVISR 1.98 S1 $24.04 7.56% $1.9 $6.50 R4.04 7.8 $3%.96 Q.14 6.4 $8.25

192
19
104



PROJECT: INTERIN REMEDIATION FOR (NC DATE: 6-Jun-91 USE TAX FATE cxasexs) 6.00% SHT 40F SHT 2

JOB ND.: 86-60-26 IR «Q:06m HOURLY FUEL RATE 1S BASED
UPON PAYING $1.15 PER GALLON.
ESTIMAT(R: (1] ————
EQUIPMENT RENTAL RATES EQUIPMENT ADJUSTMENT FACTORS:
F (d H 1 J K i
BASED ON OPERATING 176 HILRS PER MONTH HURLY  HOWRLY WARLY  PERIID ADRSTMENT MONTHLY ]
———— . MONTHLY USE RENTAL FUEL REPAIRS B FICTIR WEEKLY U]
DESCRIPTION TYPE RENTAL ™ 176 MMD  RATE RATE DNA  MRLIED DAILY 0
mamasn INTERNAL EQUIRMENT ***+**
11 ) 1.0 W8 2.2 §1.00 1 1.0
2 1.8 008 $1.15 $9.50 0 1.00
123 1.9 W0 0.0 X )] 1.0
124 1.8 e 1.2 s n 1.00
7.3 IW I X n.0 o.0n 1.8
126 1.0 W8 0.0 - X )] 1.00
127 10 W6 0.0 Pwn 1.00
128 ) : 1.0 .00 .0 ®.0nN 1.00
129 1.0 0.0 $0.0 t- X N ] 1.0
19 1.8 9.0 .00 t X 3} 1.00
131 1.0 9.0 .00 $0.00 1.0
anas mm mﬂm ARWRAR [
133 CASE 508 B BACKHDE « on $1.40 1.8 % $3.6 w.on 1.09
134 CAT 215 BKM BACKHDE (1.350Y) 1.0 .0 u.a £.59 1 1.0
13 CAT 225 BH BACKHOE (1.62 CY) §7.500 1.8 $Q.6l $.18 UEN 1.0
136 CAT 2% BH BACKHOE {2.75 CY) $9.00 1.8  $61.14 .8 %.H0N 1.0
137 CAT 245 BKM BAOKGDE W/L STIK  {3.75CY)  $12.500 1.0 e $12.6 .50 1.00
138 CRANE W/BALL CRANE & BALL $15.000 1.8 .23 . $3.50 1 1.0
139 CAT 25 BKHIA  BKH MITH ATTACH $15,008 1.0 .23 $4.60 Hoen 1.0
100 CAT 950 FEL FEL (3.25 CY) 1.0 9.0 %.55 ws.0n 1.0
141 CAT 966 FEL FEL (4.50 CY) .99 1.8 8. $%.6 $6.00 ¥ 1.00
142 CAT %3 FEL|T FEL/ TRAX (2.0 cY) 1.0 9.8 $%.18 6.5 N 1.00
143 CAT 973 FEL|T FEL/ TRAX (2.5 0Y) $8.375 1.0 $47.59 %.9 .00 1.8
144 CAT 05 DR . 00IER $%.758 1.0 & $.60 N 1.0
145 CAT 06 DIR 00IRR $6.625 1.0 $§37.64 $%.R F L] 1.08
145 CAT 06 DIR|D DOIER/DISC 109 $o.e8 %.2 $4.50 1 1.00
147 CAT D6 DIR|t6P  DOIER/LGP " 48,525 S 1.8 8. $%.32 $4.50 B 1.0
148 CAT D7 DIR 0026R 1.8 %8  $8.66 £.51 1.08
149 CAT D8 DIR DOZER $12.38 1.0 $0.17 $12.6 .59 K 1.00
159 CAT D3 DIR DOIER $14.758 1.0 $33.01 $18.9 s10.0 8 1.00
151 CAYT D9 DIR|R OOIER/RIM 415,90 1.0 $90.68 1.6 $13.00 1t 1.0
152 CAT 14 @R RADR . %.975 1.8 5.6 .9 $6.50 4 1.0
153 CAY 16 &R RIDR $13.79 1.8 §m.01 9.2 $8.00 1t 1.00
154 CAT 815 COMP COMPACTOR $3.000 1.0 $5.85 $12.6 s.0n 1.0
155 CAT.CP 563 COP  OOMPRCTCR .70 1.0 R 6.9 $A.0n 1.8
156 4°/6" PP . 1.0 .0 $4.68 R8N 1.00
157 MISC. EQUIRENT Q.98 1.8 $15.91 $4.60 .09 N 1.0
158 CAT 613 SCRRIE  SCRAPER/ELEV (11 CY) $6.560 1.0 $B.R $%.5 $“ean 1.00
159 CAT 631 SCR|E  SCRAPER/ELEV {31 CY) $16,500 1.8 $3.75 $16.56 ®8.750 1.00
168 CAT 627 SCR|T  SCRAPER/TWIN {20 CY) 1.0 $0.00 $18.11 $12.50 4 1.0
161 CAY 637 CR(1 SCRAPER/IWIN (31 CY) 1.0 0.8 $27.31 $17.59 M 1.00
162 WATER TRUX WATER TRUCX (5,009 GAL) $5.708 1.8 $R.P $4.60 $3.00 1.08

163 TANDER: DiesP TRUCK {10 cy) 8,600 1.0 $0.8 $0.80 $0.80 0 1.60



FROJECT: INTERIN REMEDIATION FOR UNC DATE: 06-Jua-91 ) SHT SOF SHT 21

B ND.: 86-68-26 TiKE: °2:6 M SALES TAX RATE swswass) o0
ESTIMTOR: Wy
SUSYRY OF MATERIAL AND SUBOONTRACT PRICES .

USED IN QLRRENT ESTIMATE

B 4 F 6 H 3 3 L N 0
QOTE) NI ND. OF  PRRICE DIFF.
DESCRIPTION QUANTITY  UNIT INIT - SALES RICE TOTAL PLUGGED - P QUOTES BETMEEN
Mice A WITH TAX PRICE QUOTED - @ RECEIVED LW & SECOND

PERIVMENT MATERIAL PRICES

167 ST BALES 2000 €A RN L .50 $5,000.00
188 GEOTEXTILE 2,307 R LW R B8
m 1.0 e
199 MISC. SUPPLIES 515 £.00.00 100 $5,000.00 $15.600.00
191 MISC. SHANK WORK 1S BN L0 50000 5,000 ?
192 CUVERT PIPE 175 LF Z5M LW 5N NIBe
193 ARCH PLPE (83°-57%) 0 LF $100.00 100 - S100.0 5,000
194 NISC. PIPE 1S NN 18 NN EN.e
1% 1.00 e we
1% 1.8 %N ww
197 1.0 BN we
1% 18 e we
198 1.08 e e
m 1 WM e
P 10 e e
» 18 9N an
® 1.00 e Be
P 18 BN we

MAXR SUPPLY PRICES

w7 1.0 .00 0.0
p. ] 1.0 .00 #.0
29 1.08 0.0 9.0
210 RAOIOGICAL MONITORING 5 K $1,700.00 1.00  $1,700.00 $42,500.90
211 i.e 9. .0
b3V 1.8 .0 .0
213 1.00 $0.00 L X )
214 1.0 $.00 .0
SUBCONTRACT PRICES:
7 100 $9.00 $9.90
218 - 1.00 . .
219 HAUL: SPECIAL LORDS [ ] $500.00 1.00  $500.00 $19,920.00
220 HAL: REGULAR LOADS 18 A £390.00 1.0 $300.00 $5.478.00
221 HAUL: SNRLL LOADS 13EA $i50.08 1.90  $150.08  $1,992.00
422] 1.0 9.8 X
223 1.0 $9.5%9 $9.00 [
224 HEALTH & SAFETY TRAINING 528 MR $25.00 1.0 $25.08 $13,200.00
225 CRANE ;<] $90.99 1.9 $99.00  $7,479.00
226 INDUSTRIAL HYGIENIST 53 MRS $39.00 1.00 9.8 $1,584.00

227 SEQRLTY SERVICE 31K $1.482. 1.00 $1,482.08 $45,942.00



PROJECT: INTERIM RFEDIATION FOR UNC

0B N).: 86-68-26

FIXED COST JOBSITE OVERHEADS

DESCRIPTION

REQUIRED

YRN

DATE:
TinE:

ESTIMIMR:

REURED  WNIT
QUANTITY RATE

86-Jua-91

Q:em

HIGOF SHT 2

X L L} N 0

e
tQuIP FUEL

4 Q

REPAIRS  SUPPLIES UBS TRAVEL 101ALS

25 COPY WCHINE
246 PHONE SYSIEM
247 PHYSICALS
248 UTILITY HOOKUPS:
23 ELECTRIC
8 WATR
251 SEWER
o4 o5

%3 TELEPHONE
254 SPECIAL TAXES
255 PERMITS

256 ROYALITIES ON PROCESSES

% .

%8

259 TEMPORARY FENCING

260 OFFICE ARNITRE

261 FAX WOHINE

262 COMNPUTER

263 COMPUTER SOF TWARE

264 MIVING OXPENSES (LONG TERM PROJECT)
265 PROJECT SIEN

266 H & S TRAINING-OPERATORS

267 H & 5 TRAINING-LABIRERS

268 INITIAL H § S ARCHRSES

268 TRAINING CLASS COSTS-EXTERMNAL
270 TRAINING CLASS COSTS- INTERNAL
mn

;n

273

274

5

6

m

278

279

(LONG TERM PROJECT)
(LONG TERM PRODECT)

280
21
m
283

- - -

i ¥ P8 88

w
@0

W e
EE8

2

giks

feeol

TOTAL FIXED OVERHEADS



PROJECT: INTERIM REMEDIATION FOR UNC DATE: %6-Jun-S1 HT 70F HT 2L

X8 ND.: 86-60-26 TE: ©:0 m
ESTIMATOR: wY PROJECT QURATICN = 25.8 WEEKS
VARIABLE COST JOBSITE OVERHEADS ’
1 ) K t n N 0 P qQ 0

AROJECT MNAGER REQUIRED  REQUIRED Towir o ToIA WEEKLY  WEEKLY  WEEKLY  WEEKLY  WEEKLY  WEEKLY  WEEKLY  WEEKLY  WEEKLY

DESCRIPTION YORN QUWITTY DWRATION RATE LB LR  INT EQUIP EXT EQUIP FREL  REPRIRS SUPPLIES  SUBS  TRAVEL 015
6 PROJECT MANAGER 5§14 ] [} (] . . . »
355 SUPERINTENDENT Sy 1 5 f.418 528 1.410 150 » 2 b 1,878
37 FIBD FORMRL 5 #1253 (] ’ ° [ ] . .
38 FROJ. ENGINEER Y 1 5 $LE 265 118 150 » » %0 1,64
399 HES OFFICER Y 1 5 $.4%6 338 1,4% 150 » ] 268 1,96
316 BNGINERR TECH. Y 0.5 5 $.2% 1598 6% . 15 10 1% 868
311 OFFICE MANAGER Y 1 5 s 155 n ’ 701
312 CLERK 5 5% ] ) e ]
313 MECHANIC Y 1 % W3 BB 3 150 » F.] ) 113
314 MEQINIC HELPER Y .5 5 &8 9,108 34 ] 4
315 SARVEY CREW Y 1 6 $3.500 o0 )
316 OFFICE TRAILER 5 e ¢ ’
317 100 TRAILER » s [ ]
318 CHANGE TRAILER 5 10 ' 0
319 DECONTAMINATION TRAILER 5 5 ¢ ’
220 OFFICE SUPPLIES Y 1 5 ) 8
1 SRVEY SUPPLIES Y 1 5w 10 100
322 SAFETY SUPPLIES Y 1 .3 (< » »
3 COPY WACHINE . 8 . .
R4 AN 5 e ¢ .
RS FUEL TRK 5 $1e * .
226 GREASE TRUDK Y 1 5 £ a1 b3
27 RESIRE WASHER Y 1 5 &5 b7.3 b7.3
18 SAFETY EQUIRENT (OVA) -3 $9% ] .
9 WISC. EQUIP .3 75 ] .
k< J : . '
3h UTILETY SERVICES ) Y 1 b3 <3 » 3
332 FOTABLE WATER b3 7] * L
333 SITARY FACILITIES v 2 -3 s » o
24 ML TOOLS Y 1 5 H 150 10
3% XBS1TE AOICS Y 1 b3 ] ) “
96 STORUGE TANK . 5 46 ' ]
7 % b
398 TRAVEL, EXECUTIVE . - . ¢
399 KEY OPERATCR ADJUSTMENT P 7 L) o
340 KEV LABORER ADJUSTMENT % #®B ¢ U
A1 N-SITE (C TESTING 5w ’ *
342 SEORITY 5 .59 (] (]
13

VARLABLE J0BSITE OVERHEADS  (WEEKLY) 6.716 % 1% % L3 840 918 19,297

VARIABLE JOBSITE OVERHEADS  (10TAL) 75 WEEKS 167,980 3,78 24.275 3,37% 2,29 12,125 21,000 22,758 257,425



e OF

PROJECT: INTERIN REMEDIATION FOR UNC ESTIAIOR: Wy Sra
X8 N: B5-60-26 -Jun-91 E: ©:06
ITEW OESIRIPTION:  NOBILIZATION X8 QANTITY: 1S
ESTIMIER NOTES AD ASSFPTIONS:
QRATION = 8 HIRS
DESCRIFTION WY N U8R N B ]
EUIP  EIP  REL  REPRIRS SUPRLIES MATERIMS  SBS . TRAVEL  TOTAL oSt
CASE 560 BKH 1.0 EA 17.16 7.% 36 .M )
LOCAL OPERATGR 2.0 EA A '™
LOCAL LABORER 2.0 5.0 "
HORLY
oREW MMM L% 3E 2 6M LW oM 0.W  (RBNCOSTS ®.0
ABIOTAL 68 HURS 5,127 ¢ 13 ¢ ] ¢ Y ] 6.99.%
MTERIALS:
.
HAL: SPECIAL LOADS 16 A 7.9 7.9
HAL: REGLAR LORDS 76 2.4m 2178
HAL: WL LORDS S A m )
NISC. SPRLIES 115 3.0 3.0
A BIR 2,57 2.9m
HEALTH & SAFETY TRAINING 528 MR 13,20 13,20
INUSTRIAL MYGIENIST 53 MRS 1,564 1,584
’
*
»
[]
T T 0TS s.27 ) 641 % 1% @ 3 86w 8 3760 37.633.00



PROVECT: INVERIN REMEDIATION FIR U ESTIMIR: WY 1 9 ¢ s
X8 40 86-60-26 DATE: 6-Jun-91 TIrE: 02:03 M
176N OESCRIPTION:  CLEARING WO GRUEBING X8 QUANTLTY: 10K
ESTIMAIOR NDTES AND ASSUMPTIONS:
DLRATION =  HIRS
DESCRIPTION QATITY  INIT LBR IM et Wit
: : HUIP  EQUIP  FEL  REPAIRS SUPRLIES MWIERIMS SBS  TRAVEL  TOTAL 3]
CAT D6 DIR 1.08 €A 17.16 M 6R A "
LOCAL LABORER 109 EA S ny )
£AT 966 FEL 1WA 1716 BR 86 68 X
TNOEN DUP TRUX 100 €A Y R Y Y "e
NISC. EQUIRTENT 0.5 EA 8.58 2% 2@ 1w (]
HORLY
CREN S.86 08 9.0 I6& 1S 68 68 0.0 0.0 CRAWOKSTS w218
SUBTOTAL 2 HURS 1,30 ' 3228 w = ] ° ' ¢ 5m 53.40
MTERINLS:
v .
. 0
[]
.
’
.
*
]
¢
’
[}
0
101MS 1.3 ¢ s ar ™) 0 o ° e 53 2.0



PROJECT: INTERIN REEDIATION FOR UNC ESTUMIOR: WY o
X8 N: 86-60-26 DATE: %6-3un-91
119N DESCRIPIION:  HAUL/ACCESS RORS 14,509 SY
ESTIMICR MDTES MO ASSUPTLONS:
DESCRIPTION WWIIFY  (NIT LR Nt o1 wir
SUIP  EWIP  REL  REPAIRS SUPPLIES MATERIALS TOTAL oSt
CAT D6 DIR 1.08 €A 1.16 et 6 ase
CAT 8IS coP 0.50 FA 8.58 2n e 250
CAY 16 R 1.0 EA 1.6 70 9%  8M
LOCAL LABRER 1.0 EA 1.97
HORLY
ReW S48 0.8 1BB  UB  I5W 0N ew REW OO6TS ..
SBTOTAL 4 RS 1,861 o 46 n 509 ® ¢ 7.8% .54
WTRIALS:
GEOTEXTHLE 276,90 19,33 19,33
0
’
.
’
.
.
0
°
°
®
e.
0085 T e 4.6 71 @ 8 199 27188 1.8



PROJECT: INTERIM REMEDIATION FOR UNC ESTIMIMR: Wy SHT 11 OF ST 21

X8 NO: 86-68-26 DATE: %-Jun-91 e «Q:6 M
[T DESCRIPTION:  TAILINGS REGRADING B QUANTITY: 122,30 CY
ESTIPRIOR NDTES AND ASSUMPTIONG:
. DURATION « 86 HORS
DESCRIFTION QUANTITY  WNIT AR i et WNIT
EQIP EQUIP FUEL REPAIRS SUPPLIES MATERIALS SUBS  TRAVEL  TOIAL o0sY
CAT 09 DR 4.9 fA 8. 36.24 73.60 “.0 (X ]
CAT 631 STRIE .00 EA 8. 5.0 w.xs x.00 (X ]
CAT D6 DIR|LGP 1.00 A 17.16 8.M 6.2 4.50 (X
FIELD FORMN 1.00 EA %.6 (X )
KEY LABORER 1.50 EA 17.% : 10.50
WATER TRUX 1L EA .16 2.9 4.60 kX .0
CAl 16 @R 0.50 EA 6.58 »n.0 a.60 .00 (X
(X
. HORLY
CREW 23.14 00 EN.8 12938 86.50 .0 (X 000 19.50  CREM QOSTS 1,269.09
SUBTOTAL 86 HOLRS 19.23 s ns2  1.1% 7.462 (] . 0 9% 110,238 .9
MATERINLS: )
MISC. SUPPLIES 115 : 3.00 3.0
GEOTEXTILE 13,437 SF 10,001 10.M1
: (]
[}
'}
[}
[}
e
.
°
?
®

101ALS 18,223 L 71,512 11,146 7,492 () 13.041 o - 9% 123219 el




PROJECT:

INTERIM REMEDIATEON FOR UNC

ESTIMATCR: L HT 12 OF SHY 21
JB ND: 86-68-26 DATE: 96-Jun-91 TIME: 02:03 M
1789 DESCRIPTION: EMBANGENT EXCAVATION 0B QUANTITY: 78,008 CY
ESTIMRTR NOTES AND ASSLMPTIONS:
!
DURATION = 78 HORS
OESCRIPTION QUANTITY  UNIT LR INT 24) UNLT
: Equre EqQuip FUEL REPAIRS SUPPLIES MATERIALS  9UBS TRAVEL T0TAL [>11§
CAT 631 SCPRIE 6.00 EA w9 562.50 6.3 82.58 LK)
CAT D9 DIR 2.00 EA .31 167.62 3%.00 2.0 (X}
WATER TRIX 2.0 EA n3 6A.78 9.2 6.00 “n
FIELD FORMN 1.00 EA %.6 [ X ]
KEY LABORER 1WA u.9 1.0
CAT 16 QR 1.0 EA 17.16 18.01 9.2¢ 8.9 (X ]
CAT D6 DIR|teP 2.8 A M3l 9.68 12.6 9.0 (X ]
CAT 815 COP 2.08 A M3l 9.9 5.9 JLY ) [ X ]
KEY LABRER 2.0 EA 3.8 e
CAT 631 SOMR|E 1. EA KB.75 10.06 8.7
(X ]
HLRLY
CRew 318.9 0N 1AM 163.59 114.25 (X ] .90 0.00 2100  CREN COSTS 1.750.56
BTOTAL 78 HORS 2.7 [ .81 11,861 7.9% L L} 0 L4 24000 1.89
MATERIALS:
MISC. SUPPLIES 115 3.000 3.008
L
[ ]
[
]
¢
¢
[
L}
L}
0
[}
TOTALS 22,208 [J 89,811 11,461 7.9%8 ] 3.0 6 148 127018 1.63



PROJECT:

INTERIN REMEDIATION FOR UNC ESTINATOR: wy ST 13 of ST 21
08 NO: 86-68-26 DATE: 6-Jun-91 TIME: ®:06 M
[TEN DESCRIPTION: MILL DECOMISIONING J0B QUANTITY: 1
ESTIMATCR NOTES AND ASSUMPTIONG:
OURATION « 768 HORS
DESCRIPTION QUWTITY  UNIT LBR Nt oa UNIY
tqIP Qe FUEL REPAIRS  SUPPLIES MATERIALS  SUBS TRAVEL TOIN. cusy
CRANE W/BALL 1.0 EA 17.16 85.23 LE 3.9 “n
CAT 2% BH|A 2.08 EA 1.3 178.46 9.2 8.0 °.n
CAT 973 FEL|T 2.00 EA M3l %.18 13.0 14.0 [ X )
LOCAL LABORER 4.00 EA .9 (X ]
TADEN DU TRUX 2.08 EA una 100.00 .0 (X ] ®“n
MISC. EQUIPMENT 1.08 EA 17.16 15.91 A.60 2.0 [ X ]
HOURLY
CREW 18%.1 (X} 466.78 3.8 2.9 L] [ K] . 0.0 CREW COSTS n.e
SUBTOTAL 780 HRRS 184,38 ¢ A8 24,667 21,468 L] [} L} 0 564,590 $64,593.00
MATERIALS:
- MILL GRADING 145 18.667 18.667 2,0 1,38 0,667
- ORAINAGE WORK 1 6,250 6,20 78 ] 13.70
[
[ ]
[
[}
[ ]
0
[ ]
[}
)
]
T0TALS 169.35 8 383.065 .41 23,283 [ [ [} * 500 605,010.00



PROJECT:

INTERIM REMEDIATION FOR UNC ESTIMATOR: Wy HT 14 oF HT 21
0B ND: 86-68-26 QATE: 6-Jun-91 e °:6 m
17EM DESCRIPTION: QRE PADS AND CATCH BASINS J0B QUANTITY: 193,108 CY
ESTIMATOR NOTES AND ASSUMPTIONS:
OURATION = 310 HURS
OESCRIPTION QUNALTY  WNIT LABOR INT 24 WNIT
QP EIP FUEL REPAIRS  SUPPLIES MATRRIALS  9UBS TRAVEL TOIAL st
CAY D9 OIR 2.00 €A .3 167.62 %.00 0.0
CAT 966 FEL 2.00 €A .31 67.84 16.19 z.n
WATER TRIXX 1.00 €A 17.16 .3 .6 N
CAT 16 AR 1.00 €A 17.16 78.00 9.2¢ 8.0
FIELD FORMPN 1.00 EA 5.6
KEY LABIRER 2.8 EA 3.9
TANDEN DUP TRX 6.08 tA 0.8 [ X ) (X ]
CAT D6 DIR|LGP Lo EA .16 8.4 6. .9 .0
CAT 815 Cow 1.00 A .16 L X 3 12.66 5.00 .0
HIRLY
CREW 186.23 .00 18.% 85.68 62.650 [ X ) LK) 0.08  14.00 (REW 0OSIS 1,063.3%
SUBTOTAL 310 HWRS §7.731 e 28,075 26,553 16.275 [ [ ] o 434 33,900 3.
MATERIALS:
MISC. SUPPLIES 148 3.000 3.0
- [
[}
0
[ ]
L}
’
L}
[}
[ ]
0
[)
T0IMS 7,731 & 229,875 26,559 16,275 L 3.000 0 43% 3%.99 3.7



PROJECT: INTERIN REMEDIATION FOR UNC ESTINATOR: HT 15 o STa
08 NO: 85-60-26 DRTE: TINE: _:05
(16N DESCRIPTION:  SOIL COVER MATERIAL X8 QUNTITY: 2.2 ¢
ESTIMATCR NOTES AND ASSUNPTIONS:
URATION = 64 HORS
DESCRIPTION QATITY WINIT LR o wir
EUIP  FEL  REPAIRS SUPRLIES MAIERINS SUBS  TRAVEL  TOTAL 0051
CAT 14 &R LMEA 17.16 6.6 6.9 6.50 "e
LOCAL LABIRER 050 tA 5.% '
)
HRLY
CRew 2.4 2.6 6.9 6.50 0.0 CREN CO6TS 76.47
SABTOTAL 64 HORS 1.4% 2,58 489 .l
MATERIALS:
- MISC. SUPPLIES 1t ™
¢
0
¢
.
'
[ ]
¢
'
¢
[]
)
T01RLS 1.476 2,528 ) a5 e 5.3 T8.13



INTERIN RBEDIA“(N FOR UNC

PROJECT: ESTIMATOR: Wy SHY 16 oF 2l
XB N: 86-68-26 DATE: %-Jun-91 e: °:00 m
IVEM OESCRIPTION:  MISC. SITE ORAINGE XB QUANTITY: 1S
ESTIMICR NOTES MD ASSIPTIONS:
. DURATION = 0 HLRS
OESIRIPTION QUWTITY  NIT LAeR N e : Wit
EQUIP  EQUIP  FEL  REPRIRS SUPRLIES MAIRRINS SBS TRAVEL  TOTAL cost
CAT 225 BH 1.00 EA 17.16 2.6 5.18 %3 : "
LOCAL LABORER 2.0 A ne "
: "n
» HIRLY
CREW e Y X! 5.18 L5 " " 0.8 0B (REWOSTS .13
SBIOIAL 88 HORS 3.287 ¢ 3w Ny £ ¢ 0 ) s 7. 7.60.80
MTERIALS:
CULVERY PIPE 7S 1F 75 35
MOH PIPE (83°-57") o LF 5,000 5,000
HISC. SUPRIES 0215 P s
.
N
'
¢
’
N
0
(]
0
To1PL5 3.287 s 349 als E™) * 9955 ) ¢ 17,45 17,425.08



ESTIMICR:

PROJECT: INTERIN REMEDIATICN FOR UNC wy SHT 17 OfF  SHT 21
J0B ND: %6-60-26 DATE: 06-Jun-91 neE: 02:08 M
ITEM DESCRIPTION:  OEMATERING FREP. 08 QUANTITY: 1S
ESTIMRTOR NOTES AND ASSUIPTIONS: -
OURATION = 58 HLRS
DESCRIPTION QUANTITY  UNIT LABR INT 21 Wit
EIP EQUIP FUEL REPAIRS SUPPLIES MATERIALS SUBS  TRAVEL  TOIAL 0057
CAGE 500 BYH 1. EA 17.16 1.% 3.6 2. ”e
MISC. EQUIPMENT 1.00 €A 17.16 15.91 'Y: ) 2.8 (X
LOCAL LABIRER 2.0 EA 3.9 (X
, HOWRLY
CREW 50.25 .0 .86 8.86 “n (X (X ] 0.00 0.0 (REWOOSTS n.16
SBTOTAL S HIRS 2,912 (] 1,18 F ] ] ] ® (] 4797 4,707.00
MIRIAS:
MISC. PIPE 1S 00 ]
SIRAW BALFS 2,000 EA 5,000 5.00
- (]
]
(]
(]
]
[}
[
°
[)
(]
“Y0TALS - i ® P ® 5.5 9 8 10.297 10,207.09

1.1



PROJECT: INTERIN ROEDIATION FOR UNC ESTIMATOR: Wy T 18 OF ST

XB NO: 5-60-26 : ONTE: Gladl - T Q208 M
ITEM DESCRIFTION:  DEMOBILIIATION XB QUANTITY: 115
ESTIMTOR NOTES AND ASSUMPTIONS:
OURATION = 129 HORS
OESCRIPTION QWY WNIT LBR INT o wIT
EUIP  BUIF  FUEL  REPAIRS SUPRLIES MAIERINS SBS  TRWEL  TOIAL 3
CASE 589 BH 1.0 EA 1.6 1.% 3.5 . °e
LOCAL OPERATOR YY) .3 ..
LOCAL LABORER X Y7 S - X “e
HOLRLY
CREW .8 . 7.% 3.6 . T Y ) *e  0m RV OSTS ' Y
SUBTOIAL 120 S 9.6 * %4 an 2 ) ¢ ) ° 1066 10.666.89
MATERIALS: _
HAL: SPECIAL LONDS 2 12,0 12,00
HAL: REGULAR LODS 11 EA 3.9 3.9
+ SALL 105 8EA 1,2 1,208
HISC. SUPRLIES 15 3,000 3.00
RANE Y 4,50 4,50
']
0
.
.
)
]
)

T0TALS 9,88 [ 964 a4 208 [} 3.000 21,000 8 34,656 34,666.08



PROJECT: INTERIN REMEDIATION FOR UNC ESTIMIM: Wy SHT 19 oF ST 2
J0B ND: 86-68-26 DATE: 96-Jun-91 TikE: ©:6 M
TVEN DESCRIPTION: SECLRITY SERVICE J0B QUANTITY: %5 WK
ESTIMIOR NOTES AD ASSUPTIONS:
DURATION = HORS
DESCRIPTION QUANTITY  WNIT LABR INT 24 . NIT
EQuIP EQuIP FUEL REPAIRS  SUPPLIES MATERINS SIBS  TRAWEL TOTAL oost
HOURLY
CREW (X ] (X ] “n (X} [X ] .0 .0 000 0.0 CREW OOSTS (X ]
SAUBTOTAL § HORS [} [} () ] ] [} [} L} [] [] 0.6
MATERIALS:
SEQRITY SERVICE 5 K 37,660 7.060
° (]
L)
[ ]
L]
’
[]
]
L]
[]
[]
(]
TOTALS [ L} ] L [ ] [} [ ] 37,060 [} 37,00 1,482.00



PROJECT: INTERIN REMEDIATION FOR UNC ESTIMTOR: wy ST 2 of ST a
X8 N: 86-68-26 DATE: 86-Jun-31 [}, 3] 02:03 M
TTEN OESCRIPTION: RADICLOGICAL MONTTCRING J0B QUANTITY: B K

ESTIMITOR NDTES AND ASSUMPTIONS:

DLRATION » HORS
DESCRIFTION QWTIIY  WNIT UBR INT e WNIT
EQUIP  EQUIP  REL  REPIRS SIPPLIES MATERINS SBS TRAVEL  TOWN oosT
. HURLY
REN I Y Y T Y B B L T o
SBTOTAL 8 HLRS ’ ’ ' . ’ . . ’ . ’
MTERIAS:
RADIOLOGICAL MENITORING BW 2,58 258
'
.
.
. .
M
’
'
0
'
) '
[ ]
""" 101RLS o 0 : ¢ ® s a5 e . 0 .50 1.760.00



PROJECT INTERIN REMEDIATION FOR UNC ESTIMITR: Wy SHr 21 OF W21

B ND: B6-68-26 DATE: 86-Jun-91 IE: ®:8mMm
ITEM DESCRIPTION: QUALITY QONTROL J0B QUANTITY: 25 K

ESTIMATR MOTES MND ASSUNPTIONS:

DURATION « 1.2 HARS
DESCRIPTION QWNTITY  WNIT LABR INT [34] UNIT
EQuIP tuiIe FUEL REPAIRS  SUFPLIES MATERIALS  SuBS TRAVEL A(ul3 2134
AST. PROD. ENG. 1.08 €A 8. 5.20
HORLY
CREW 2.Q (X} (X ] [ K] (K} 0.0 [ K] €0 620 (REW QOSTS 2.2
ABTOTAL 1,260 HIRS %,625 ) ] L [ L ) o 650 A5 1.661.00

MATERIALS:
- NISC. EQUIREMT 118 14,99 14,99

[

’

[

[

[

]

0

¢

)

)

[

TOTALS .05 0 14,90 L ] ) [ 8 6.500 56,425 2.257.08



ATTACHMENT B

- SEEPAGE COLLECTION

Canoemielrvironmental



PROJECT:

SEEPRGE COLLECTION FOR UNC  ESTIMATOR: W)Y SHT LOF ST 12

JB ND.: ) 85-60-26
DATE: 96-Jun-91 TIME: Q:17 m

ESTIMATE SLMARY

DETAIL LABR N (241 UNIT 1o
17684 DESCRIPTION SHEET  QUANTITY  NIT euIp EQIP FUEL REPAIRS UPPLIES  MATRRIAL s TRAVEL COsIS CosTs
TOTAL FIXED OVERHEADS SHY 6 LS L L L L L L ) ] 0.0 L]
VARIABLE JOBSITE OVERHEADS 7 1 WEEXS L " L L L 0 0 L (X ] [
SYSTE OPERATION S8 268 WK 294,50 L L ¢ L [ L 0 L 1,132.86 294,54
PLUG WELLS H9 298 EA [ L L . L L L 635,000 L 2,19.0 635,840
INSTALLATION OF WELLS SHT 10 8 tA ¢ L L LI ¢ L L 64.000 [ 8.000.00 64.000
EROLND WATER MONITORING ST 11 364 WK e L » -0 L L L 612,612 L 1,683.00 612,612
REPORTING SHY 12 A | ) L 0 0 L L 800,000 ¢ 120.000.00 840,000
SUBTOTAL 294,50 ) [ L L ] ¢ 2.153.42 L 2,447,932



PROJECT: SEEPAGE COLLECTION FOR (NC DATE: 6-Jun-91

0B N).: 86-68-26 TIME: Q:17 m
WEEKLY WORK HOLR BAS(S: ESTIMATOR: wy
1) PROJECT BASED ON WORKING 50 HILRS PER WEEX.

2} RATES ARE BASED ON PREVAILING RATES IN THE SUTTER COUNTY CALIFORNIA.

SUBSISTENCE AND TRAVEL COST CALOLATIONS:

HOLRLY COSTS

| TRAVEL | TRAVEL  LODGING SUBSISTENCE |
| GENERAL | esIs | oosT 0051 00sT |
CLASS OESCRIPITON © | (WS/TRP)|(PER TRIP) (PER NIGHT) (PER DAY) | TRAVEL LODGING SUBSISTENCE | TOTALS
1 'y
v ' |
SALARIED PERSONNEL: I
s SALARY, REGIONAL TRAVEL 2 $100 £~ 3 » U5 - B5 e 5.5
) SALARY, LOCAL TRAVEL 1 £ <3 I (- V%] NN %6
s3 1 CXC) 0.0 Y X )
A 1 ».0 $#.0 $0.90 ».0
% 1 .0 0.0 YR X )
HILRLY PERSONNEL:
Hl HOURLY, REGIONAL TRAVEL 3 $les < ) $15 .83 .54 R.8 8.7
e HOLRLY, LOCAL TRAVEL 1 » - - ] 9.0 ».0 .00 0.0
16 1 . Y e e
" 1 9.0 .00 0w e
13 1 0.0 #0.0 ne e
TAX AND [NLRANCE CALOULATIONS:
DESCRIPTION NON-REP  SALARY REMARKS
LT B 058  0.om STAOARD FEDERAL RATE APPLIED T0 ALL WAGES PAID
LT S .M 2.6m RATE VARIES WITH STATE, APPLIES T0 ALL WAGES PAID
" FICA % 7.65% 7.66% STANDARD FEDERAL RATE APPLIED T0 ALL WAGES PAID
w8 7.560  7.56% VARIES BY CRAFT SEE WAGE RATE TABLE, BRSE WAGE ONLY
HEALTH (INTHLY) 34 350 PONTHLY COST, CANONIE COVERAGE, FIRST 40 HOLRS (AVG $364)
LT NA 1.18% SALARY EMPLOYEES-ONLY, BASE WAGE ONLY.
STRAIGHT & 18.68% 19.76%

*  (VERTIME % 11.66% 11.668

HI 33 OF HT 12



PROJECT: SEEPAGE COLLECTION FOR UNC ORTE: 6-Jun-91 SHY 3b OF SHT 12

J0B ND.: 86-68-26 TIME: «Q:17 m
ESTIMATOR: Wy
WAGE FATE TABLE
c D | F 6 H 1 J K L (] N 0 P Q R
ESCAL |¢= TAXABLE FRIMGES =>|¢= NON-TXBLE FRNGS ) |(=xsse CANONIE ADDITIONS s=xes) | STRAIGHT MRRLY | PREMIUM MOIRLY | AVG HOLRLY 0S8 RS |
FACIR SBS&TRVL  BasE | AL | AL |[WRSCO® HEALTH SB6E | BME T0TAL | ©BRE TOTAL | BARE oA |
OESCRIPTION  MATIALIER  CLASS WGE | VACATION OTR | WM OTHR | VM6t IS TRAVEL | HORLY  HORRLY | HORLY  HOWRLY | HOURLY HURLY |
| - I I I = I
72 MECHANIC 1.0 2 $13.08 7S5 $1.99 W $13.80  $17.41  $1950  f2.64 UM Y86
73 KEY OPERATOR 1.0 H) $12.00 758 3199 .75 sz R4 §1B.00 C §20.98 1320 $24.16
74 10CAL OPEPATOR 1.00 12 2.8 7568 $1.99 0. SR $16.22 $IBM 0.9 $3» $17.16
75 OILER Lo $10.00 758 $1.99 .M $10.00  $13.85  $15.00  $17.41  $11.99 $14.56
76 KEY LABGRER 1.00 Hi $5.00 7568 $1.9 8.5 900 023 208 NIB BN $18.97
77 LOCAL LABIRER 1.08 12 $5.00 158 $L.99 NN 9.0 $l148 $2.00 $13.93 4808 $11.97
78 PIPEFITTR 1.08 H2 158 B Ne $.00 9.0 5.0 L X e X ) 4.0
79 ELECTRICIAN 1.00 R2 758 9. N6 #.0 $.00 N0 ne N8 .0
[
81 CARPENTER FRM. 1.00 H1 75658 9.0 $8.75 9.0 8.5 .00 N0 e $7.00
2 CARPENTER 1.0 . 758 9.0 N0 $0.00 .0 [ X ] X I X 0.0
63 CHENT WS0S 1.08 2 758 %N N .0 9.0 0. we Ne .00
84 TENSTERS 1.90 Hi 758 .0 0.5 $.00 $%.75 .0 N0 N6 $7.00
L T
865 MECHANIC MELPER. 1.0 $10.08 75658 $1.99 .00 $10.00 31385 41508 Sl (1108 $14.56
87
8
]
9%
st .
92 PROJECT MWAWGER 1.8 St $28.66 7.8 $1.9 $6.50 8.86 3.0 $.00 .0 3.8 $34.43
93 SUPERINTENDENT 1 sI $21.76 7568 3.9 6.5 R WA .0 e 2.2 $33.40
94 FIELD FORMN 1.0 R 4.8 7558 S99 e f48 88131 b X ] 0.0 3195 $25.6
95 PROJ. ENGINEER 1.0 R $23.8 7568  $L.93 .63 RI.W  $35.26 $0.00 9.0 $15.46 $28.21
96 HBS OFFICER 1.8 9 $1.63 7568 $1.9 $.63 $1.6 $B5. e 9.8 3.8 $34.41
97 ASI. FRD). DNG. 1.0 R $20.19 7568 $1.9 $.63 $20.19 (1.8 909 5.4 2.2 $32.52
98 BNGIIEER TEH. 1.0 R $18.27 7568 $1.9 $.63 $18.27 950 7. $2.63  $n.10 $30.91
99 OFFICE WANRGER 1.0 R $9.59 (1.5% $1.9  $6.6 $9.50 1900 $14.5 31666 3.5 $18.53
100 CLERK 1.8 R $8.50 7155 4.9 $.63 0.8 7 B/ MR BB $1.2
101 FRO). SPERVISIR 1.8 R $24.4 7558 $1.99  $.63  fRAM  $BAL 3606 2.4 6.4 $31.56
102
1

104



EQUIPHENT AINUSTHENT FACTORS:

PROJECT: SEEPAGE COLLECTION FOR UNC DATE: #6-Jun-31 USE YAX RATE ====x==) 0.00%
X8 N).: 56-68-26 TE: 8:17 M HOURLY FUEL RATE [S BASED
UPON PAYING  $1.15 PER GALLON.
ESTIMATOR: Wy R
EQUIRYENT RENTAL RATES
f 6 H I ) K v
BASED ON OPERATING 176 HIRS PER MONTH HORLY  HOWRLY HOURLY  PERIOD  ADMUSTMENT PONTHLY
—mmm e MNTHLY  (SE RENTAL FUEL REPAIRS  USAGE  FACTOR WEEKLY
DESCRIPTION TYPE RENTAL TAX 176 R0 RAIE RATE DA APRLLED DAILY
swwans [NTERNAL EQUIFMENT ~*wwas
121 1.0 W8 RN $1.08 M 1.0
12 1.0 $0.00 $L.15 .50 N 1.00
3 1.0 $0.00 X w.un 1.90
4] . X sL.n2 $1.00 1 1.0
125 1.0 0.0 CX CXC Y 1.00
126 1.0 0.0 .0 n.on 1.0
21 19 9n 0.0 C XY 1.8
128 . %.0 %0 P Y] 1.00
129 : 1.0 0.9 X 9.0 1 1.9
i» X 0w w0 $0.00 1 1.0
131 1.0 e C X $9.00 1 1.
RANANS mm Ewlm ARAARN ﬂ
133 CASE 500 BKY BACKHDE t o $1,40 1.8 9.5 $3.6 R.0n 1.
134 CAT 215 BKH BACKHDE (.scn 1.8 .0 $4.60 $£3.50 0 1.00
135 CAT 225 BKH BACKHDE (1.62 CY) $7.500 1.0 2.6 %.10 UBN 1.
136 CAT 235 BXH BAOKHOE (2.7 cY) 5,000 . $1.14 $.. $6.00 M 1.0
137 CAT 246 BH BAOKHE W/L STICX  (3.75CY) 12,508 1.8 LR $2.6 .50 8 1.0
135 CRANE W/BALL CRANE & BALL $15.000 . $56.23 e $3.50 1 1.00
139 CAT 23 BKH|A  BKH WITH ATIACH $11,000 1.0 $62.50 .60 AN 1.0
148 CAT 950 FEL FEL (3.25¢v) r X %.75 B8N 1.00
141 CAT 966 FEL FEL (4.9 CY) .90 1.0 $3.82 .6 w.0n 1.9
182 CAT 953 FEL|T FEL/ TRAX (2.00v) 1.9 e .18 ®H.0N 1.8
143 CAT 973 FEL(1 FEL/TRACK 2.5¢cv) $8.375 1.8 W %.9% y..n 1.8
144 CAT 06 DIR 00IER - %.79 .67 .60 AN 1.0
145 CAT D6 OIR DOIER %.65 1.0 $V.6 - 6. .0 N 1.00
146 CAT D6 DIR{D DOZER/DISC 1.6 $0.00 %.2 t.58 1 1.0
147 CAI 06 OIR|LGP  DOJER/LGP $8.525 100 8.4 %.2 $4.50 N 1.00
148 CAT D7 OIR DOIER 100 B0 8.6 .51 1.00
149 CAl 08 DIR DOIER $12,%0 1. $0.17 $2.6 $7.50 4 1.8
158 CAT 09 DIR DOIER $14,750 1.0 $23.81 $18.49 $10.00 4 1.0
151 CAT 09 DIR|R DOZER/RIFR $15,960 1.00  $990.68 $21.8% $13.00 X 1.0
152 CAT 14 @R GRADER $%.975 1.8 $9.63 %.9 $6.50 M 1.0
153 CAT 16 €DR GRADER $13,7% 1.00  $78.01 .20 $5.00 M 1.0
154 CAT 815 COP COPICIR 9,000 1.0 5.6 $2.65 500N 1.90
IS5 CAl CF 563 CO¥  COMPACTIR $3.700 1.8 Rl %.9 $4.00 N 1.8
156 4°/6* AP . 0.0 $1.68 X Y] 1.00
157 NISC. EQUIRENT . .00 1.0 $15.91 $4.60 .80 1.8
158 CAT 613 SCRR|E  SORAPER/ELEV (11 0Y) $5.560 $38.92 .5 $1.00 N 1.00
159 CAT 631 SCPRIE  SCRAPER/ELEV (31 ¢v) $16,509 $33.75 $10.06 $8.75 1 1.80
168 CAT 627 SCAR|T  SCRAPER/TWIN (28 ¢) X $9.68 $18.11 $12.59 M )
161 CAT 637 SCRR|T  SCRAPER/TWIN (3o 1.0 Re .31 $17.50 N 1.00
162 #AIER TRFX WATER FRUCK (5.000 GAL) 5,709 2.9 $4.60 .00 M 1.80
163 TANDEN DUMP TRACK {1e cv) $7.000 9.7 $0.00 2.0 1 1.00

HT 40F SHT 12

N
W
D

1.00
1.4
L8l



PROJECT: SEEPAGE COLLECTION FOR UNC OATE: 86-Jun-91 H S50F SHT R
JIB ND.: 85-68-26 VIR 02:17 M SALES TAX RATE =======) .
ESTIMATOR: Wiy
SUMRY OF MATERIAL AND SUBCONTRACT PRICES
USED IN CURRENT ESTIMATE
B 3 F [ H 1 ] I N 0
. QuTED WNIT ND. OF RRICE DIFf.
DESCRIPTION QUWTITY WNIT INIT SALES PRICE TOTAL PLUGGED - P QUOTES BETWEEN
RICE 4 HITH TAX RRICE QUOTED - @ RECEIVED LOW & SEOOND
PERIWNENT MATERIAL PRICES
187 STRAM BALES EA 2.4 1.0 R.9 e
188 GEOTEXTILE SF 0.6 1.0 .6 9.0 .
199 1.8 9.0 9.0
199 MISC. SUPPLIES 15 $3.000.0 1.0 §3,008. .0
191 HISC. SHAKK WORK LS $5.900.00 1.00 $5.000.00 .00 P
192 CLLVERT PIPE 15 \F 25.0 1.0 2500 $3,375.0
193 ARCH PIPE (83°-57") 8 LF $10.00 1.0 $100.00 35.000.00
194 HISC. PIPE 115 500.08 1.0 $5600.08 500.0
1% 1.0 9.0 .8
19 1.00 9.0 1.0
197 1.00 0.0 $0.00
198 1.0 $0.00 %0
19 1.0 9.0 0.0
20 1.08 w0 $0.00
201 1.00 b N | 0.0
R 1.0 9.0 n.n
F. <} 1.00 0.0 .0
P ] 1.8 9.0 .08
MR SUPPLY PRICES
207 1.5 STONE ™ $8.59 1.0 $8.50 $0.00
28 1.0 .0 9.0
r. ) 1.0 $0.00 $0.00
210 RADIOLOGICAL MONITGRING 1% $3.500.89 1.60 $3,500.80 $3,500.60
1 1.08 0.0 t X
m 1.8 .0 .8
A3 1.8 ne ne
214 . 1.9 9.0 9.0
SUBCONTRACT PRICES:
217 PG WELLS 260 €A R2.35.89 1.00  $2,%5.50 $645,624.88
218 1.0 .0 %.%
219 1.00 .00 .00
220 1.00 $9.80 $0.80
21 1.80 4.0 .00
22 1.9 $0.90 $0.00
23 1.0 $9.00 $0.08 4
224 1.8 $0.83 $0.00
= L N
226 1.89 $0.00 0.9
227 SEORITY SERVICE [ $1.482.00 1.00  $1,482.00 0.®



PROJECT: SEEPRGE (%! 1ECTION FOR UNC DATE: 06-Jun-91 HI6OF H 12

J0B ND.: 86-68-26 TimE: Q:17 M

ESTIMICR: Wy
FIXED COST JOBSITE OVERHEADS

I J K » L ] N 0 4 Q
REQUIRED REQUIRED ~ WNIT L] eq
DESCRIPTION YORN  QUWITTY RATE LR EQIP EQuIP FuUEL REPRIRS  SUPRLIES  SUBS TRAVEL T0IMS

25 00PY WOIINE (LONG TERN FROECT)
246 PHONE SYSTEM (LONG TERM PROJECT)
27 PHYSICALS
208 UTILITY HOOKUPS:
29 ELECTRIC
X W
Bl SR
%52 @S
253 TELEPHONE
254 SPECIM. TAXES
255 PERNITS
256 ROYALITIES ON PROCESSES
257
)
259 TEPORMY FENCING
268 OFFICE ARNINRE
261 FAX MODNE
262 COMAUTER
263 COUTER SOF TWRE .
264 MIVING EXPENSES (LONG TERM PROJECT)
265 FROJECT SIEN
266 H & S TRAINING-OPERATORS 1
267 H & S TRAINING-LABCRERS ’
268 INITIAL H & 'S FURCHISES
263 TRAINING CLASS COSTS-EXTERNAL
276 TRAINING CLASS CUSTS- INTERWAL
m
m
23
m_ -
s
s
- an
278
m
00

i ¥ ¥ s
L 3 W ]
-> e 00
- & S

.
t

w
o

$8ea
> o000

2=
L X J
> ®
PO OO RSO0 OO0 SOOI

Pl
w0
b

TOTAL FIXED OVERHEADS - @ 0 [} [} [ [ [J ) [}



PROJECT: SEEPAGE COLLECTION FOR UNC DATE: 96-Jun-91 H O TOF H L2
JB ND.: 86-60-26 TINE: «Q:17 M

ESTIMTOR: Wy PROJECT DURATION = 1.0 WEEKS
VARTABLE COST JOBSITE OVERHEADS

' i J K L L} N 0 P ] 1}
PROJECT MANAGER REQUIRED  REQUIRED NIT 101AL WEEKLY WEEKLY  WEEXLY  WEEKLY WEEXLY WEEKLY WEEKLY WEEKLY WEEKLY
DESCRIPTION YORN GQUANTITY DRATION  RATE LABOR LABOR INT EQUIP EXT EQUIP  FUEL REPAIRS  SUPPLIES SUBS TRAVEL TOTIALS

" 35 PROJECT WANAGER
396 SUPER INTENDENT
N7 FIED U
308 FRO). ENGIMER
389 HES OFFICER
310 BGINEER TECH.
311 OFFICE WANAGER
2 LR
313 MECHWNIC
314 MECHINIC HELPER
315 SLRVEY CREW
316 OFFICE TRAILER
317 TOOL TRAILER
318 CHANGE TRAILER
319 OECINTAMIMATION TRAILER
320 OFFICE SUPPLIES
31 ARVEY UPRLIES
322 SAFETY SUPPLIES
323 COPY MACHINE
24 PHINE ’
25 FUEL TRUX
6 GREASE TRUKX
327 PRESSRE WASHER
328 SAFETY EQUIPMENT (OVA)
39 MISC. EQIP
»
331 UTILITY SERVICES
32 POTABLE WATER
333 SANITARY FACILITIES
334 WL TOOLS
3% JOBSITE PHOTOS
336 STORAGE TANK
k<l
338 TRAVEL. EXECUTIVE
339 KEY OPERATOR ADUSTMINT
348 KEY LABORER ADRISTMENT

L NSITE @ TESHNG

342 SEQRITY
343

$1,42
$1.410
$1.253
$t.185
$1.4%
$1.215

$n1

g L T S e e Sy Sy S o
L 2x W N W J

E955E Ssbrsp sulliGeveelissesty

VARIABLE JOBSITE OVERHEADS  (WEEKLY) L] L} (] [} L} (] [ ] [J

VARIABLE JOBSITE OVERHEADS  (T0TAL) 1 WEEKS ] ] ° [} [J [} ] [



PROJECT: SEEPAGE COLLECTION FOR UNC ESTIMATOR: WY SHT B OF I 12
X8 NO: 86-68-26 DATE: 06-Jun-91 TINE: Q:47 m
ETEN OESCRIPTION: SYSTEM OPERATION v J0B QUANTITY: 260 K

ESTIMAIOR NOTES AND ASSUPTION:

OURATION = HORS
OESCRIPTION QUANTITY  INIT LABR INT 2.4 WNIT
EQuiP EQuIe FUeL REPAIRS SUPPLIES MTERIALS  SUBS TRAVEL T0TAL [>1.3]
HORLY
CREW (8} .00 .0 °n (B ] .0 .00 0.00  0.00  CREW COSTS .0
SUBTOTAL 8 HORS L} ] ’ L [} [ [ [ [] (] (X
MATERIALS:
- SYSTEM OPERATIONS 294,59 294,548
. []
(]
[]
]
[
[]
)
L]
[]
[]
]

T o 294,50 » 8 e e » ) 8 0 9, 112,86

£



SEEPAGE COLLECTION FOR UNC

PROJECY: ESTIMATOR: Wy SHY 9 oF L
JB NO: 86-68-26 ORTE: %-Jun-91 E: Q:17 m
ITEM DECRIPTION:  PLUG WELLS B QUANTITY: 298 EA
ESTIMICR NOTES D ASSUNPTIONS:
DURATION = HORS
DESCRIPTION QANTITY  WNIT LABR INT 1) WP
EUIP EQIP FUEL REPAIRS  SUPPLIES MATERINS SUBS  TRAVEL  TOTAL osT
HOURLY
oREW (X (X} (X (X"} .n (X ) (X .00 0.8 (REWOOSTS (X
ABTOTAL * RS (] . e (] (] (] . (] (] (] (X ]
MITERIALS:
- PLUGGING W1 99 A 636,800 636,69
]
(]
(]
.
.
(]
(]
.
[}
]
(]
01MS ) . ¢ ) N ® ) 0 %68 * 6%.69 2.1%.00



PROJECT: SEEPAGE OOLLECTION FOR UNC ESTIMATOR: wy HI 10 OF SHT 12
B NO: 86-68-26 DATE: 06-Jun-91 . TIME: Q:17 M
(T84 DESCRIPTION: INSTALLATION OF WELLS ' J0B QUANTITY; 8 €A

ESTIMTOR NOTES AND ASSUMPTIONS: -

DURATION = HURS
DESCRIFTION QWWIIY  WIT L8R INT ea . . wIT
EQUIP  EQUIF  FUEL  REPAIRS SPRLIES MATERIAS SES  TRAVEL  T0IAL oSt
. HOURLY
Rew R T T N Y I Y B Y B I T3 )
SBI0TAL o RS . ' . o ° . . . . ’ )
PATERIALS:
- INSTALLATION OF WELLS 8 . 64,00 64,000
.
.
0
0
.
’
.
"
0
[)
°
- 078 e e . ° . ) ® ? a0 ® 6400 8.000.00



ESTIMATCR:

AROJECT: SEEPAGE COLLECTION FOR UNC WY U ofF SR
XB N): 865-60-26 DATE: 86-Jun-91 TinE: Q:1m
TEN DESIRIPTION:  GROLND MATER MONTTORING B GUANTITY: 4
ESTIMATGR NOTES WD ASSUPYIOHS:
DURATION » HOLRS
DESCRIPTION QTITY W LR w o1 WNIT
» €UIP  EQUIP  REL  REPIRS SUPPLIES MATERIAS SUBS TRAVEL  TOIAL o051
. HOLRLY
CREW T T Y Y Y Y Y R L )
SUBIOTAL ® HIRS N 0 ’ . 0 0 ° N 0 "
WIERINS:
) 0
- GROUND MATER MONETCRING 4 K 612,612 612,612
.
0
0
¢
’
0
’
0
[ ]
)
- TOIALS o ® ° o e T ) P e 6lz.612 s 6l2.62 1.683.69



PROJECT:

JOB NO:

ITE DESCRIPTION:

SEEPAGE OOLLECTION FOR UNC

865-60-26

REPORTING

ESTIMATOR NDTES AND ASSUMPTIONS:

DESCRIPTEON

QUANTITY  INIT

SHF 12 OF

TIKE:

J0B QUANTITY:

(RRATION =

REPAIRS SUPRLIES MAIERIALS  SBS TRAVEL T01AL

INIT

SBIOTAL

MATERIALS:

- REAORTING

9 HULRS

TW

0.0 (RO COSTS

TOTALS

120,000.60



ATTACHMENT C

FINAL RECLAMATION

Camomielnvironmental



ROMECT:

L1 8, O

MG LITYeY

TIEM DEURIPTION

TOTAL £IXC0 QVERHERDS

VARIARLE BN EE (NERHEADS

WRILIJATIN

CLEARING AND GRUBBING
ARROYD (O FLOW CHANNFY

INGIALL RUCK JEVIY
PAXIILY PIT ND. 2

EVAFCRATION 1OND FIILING
RSNEE OONIROL DLIQUI

NRIH DRAINAGE CELL

“QUI ORAINAGE CHANNEL
MACE PITRAP IN CHANNEN
MIC. S1TE DRATMAGE

it (INVER MATERIAL
PLACE RUCK MULOH
O UVER OF ROCK
SHIF FENCING
(RMORILIZATION
SEQRIY “LRVICE

MACH

FAIANION HONDCRING & C

RLEIUTS

FIMAL REMEDIATION FOR UNC  ESTIMATOR: WJY H LOF HT 25
86 6076
DATE: 23-ty 9 11 84:31 M
oElan LABCR N Ext UNLY 101AL
IEET  QUNTTTY  WNIT FQULP EQuip FUEL REPAIRS  SUPPLIES  MATERIAL .S TRAVEL oos1S 00515

U6 185 (] ° (] (] (] (] ® (R (X.) @
7 55 WEEKS %9,3% 8.2 3,96 7.4 4,50 27,500 21,010 S8.050  9,661.00 41,979
H 8 1ts 11,318 (] 1.193 518 0 ) 3.00 23,600 0 39.921.00 9.921
9 oK 12,766 ’ 2,028 3.3 2,25 ’ ] ’ [ 59,57 29,897
HI 19 20,309 CY 1.158 (] 19,32 4,186 2,678 (] 9,000 (] ° 1.3 41,774
@It 8.509 CY 6,077 ) 22,59 326 2.0 (KX ) [} ° 19.65 166,966
H R 115,008 CY 27,011 (] 92,148 12,659 9,055 ) 1.500 (] 997 1.5 143,299
13 49,000 CY 8,381 (] 5,58 s.621 2.912 ) 1,500 ] ] 0.% 43,992
RIET] 13,520 CY 7,253 ) R.865 3,00l 1,600 ) b7 ) ° (] 3. 5,159
H 15 11,009 CY .23 [ 2,100 4,31 2,633 ] .} N ) ) 4.23 46.537
<HE 16 3,789 CY 18,003 0 124,24 13,226 8,20 [ 3,000 ) 0 1.93 166,732
W7 4,009 CY 5,162 . 5,978 867 879 1772 ) ° 47.87 210,682
¥ 18 115 3,68 (] 3.8% %6 »m (] 10,875 ] 0 19.57.8 19,2657
Ht 19 91,009 CY 3R ] %.076 13.58 10317 ) 1,59 . . 1.68 12,773
an 20 66,351 CY 63.472 . 80,453 18,1% 11,658 0 914,99 . ® 16.41 1,088,628
s 21 44,780 CY 10.6% (] 39,4% 3N 2,99 (] (] (] ] 1.66 47,251
an 2 15,000 LF (] . (] (] ) ] ¢ 110,36 ) 1.% 110,3%
WM 23 1S 5.53 ] 54 a14 Pl ) (] 3.0 6,900 ®  16,161.09 16,161
HI 24 5 W [} (] ] ) (] (] (] B1,510 " LW2.e 81.519
an % 5 K 77,664 ° (] (] ) 93,500 ® 0 MW  1,%0.8 184,664

672,59 8,7 642,914 94,091 63.720 121,000 .1,217.5M 22,516 6,27 3,183,200



EROT TR B T A TN TR (AT UAlE: sy M LU L B
WE L Y 1) i ol m -

TRARL TN i

W PALE A

[ n ¢ f fy i ! 1 } ! H [l G P m ¥
[ S 1A IPINGE | W DBLE FRNGS <> [¢zore. CANHLE ADDIIION: =.-xo v | SIFAIGHE IOURLY | IREMRTBDLRLY | L Dy B sa e |
thne 9B E VL BASE | | AL | MRS OMP  HEALIH B E | BRE AL | Rt 10IM | R o |
[ H TR RTITHN LY TL WLk VP WAGE | VACATION e W DIER | %'AGE e IRAEL | ey HIRLY | IRIY HARY | vty ey |
. . .- . . T e I - | . |, - e e e | . .......Al R | . . e |
22 wamiIc 1.00 31 $13.00 7555 $l.9 Wl Ysw  $97.41 $19.99 L SRR B YR b IEN
73 bEY ONTRALR 1.e9 i $12.00 7.558 $1.99. L5 el 49 $13.00 $0.m  $13.70 SR
4 1CH ORI 1.00 $12.00 ' 7.55% $1.99  f0.m e $16.2 8.8 tewm  He $17.16
75 0ip 1.9 11 t19.00 7550 $1.W 0.0 1000 W3S f1v0e $I7.4 L LU
6 ELY | PHIRER Tl $i.00 PSR TR N ) =88 003 frw 398 g LYESCTS
11 LA LD 1.8 . .00 . 7.55% $1.99 0.6 3.0 $11.43  112.00 $13.95 L .y
25 FIPELER ].ed W 7.56% 0.8 0.0 10.00 0.6 0. 00 0.0 fo.m 19.m:
) HIRICEN [T 7.95% W p.ee 4.6 19.00 16.i% 0.0 o 14 6o
1]
B UCARPENNER FRM. 1.08 HI 7858 e IS 10,90 ©.75 18.02 fo.00  19.09 $7.00
R CAPPENITR 1.00 1@ 7.55% j0.00 $0.00 10.08 $0.00 10.00 10.00 10.00 $0.09
He CEMEND M. 1.00 1V 755t 1900 tes 10.90 49,09 .00 B e 10.6)
71 ALY 1.69 10 1.9%6% 9. B 10.09 .S 19.90 19.00 12.00 1740
,
£2. 16 BORIC HELIR 1.4 41000 7885 $1.9 0 0. 1K 1100 $HaE s P XL YN
W
FH
m
i ]
aN -
O FEDIECT MANAGEE 1.08 “ 25,55 7.95% 4.9 6.5 hs - $13.01 $0.00 f0.00  }ri.e 1145
A3 SHPRINTEHOENT 1.00 wl $27.76 7.55% .98 $.9 $27.16 $a1.74 10.00 w420 $i8.42
o LD HEmN .o W 1 & 755 .9 0.8 fade R 10.00 X I TR R 1.0
Sy 1PN ENGIIITR 1.6 ul 123.83 7.55% $1.9  $6.50 $23.83 $3.13 10.00 {e.00  f13.46 S ]
9 S UGFFICLE 1.4 N $01.63 7.55% $.9 .5 $1.63 $31.40 $2.0 $7.93  {3.00 5001
9/ M50, ROD. NG, 1.6% Si $20.19 7.55% $1.9 $5.98 $r0.19 $32.67 $0.29 %% A f3.n2
@ FNGINEER 164, 1.00 “ f18.27 7.55% .9 %6950 416.27 $0.% $/7.40 $v.63  $:0.10 a7
2 WFICL IHRGER 1.0¢ $9.50 7.5 1Y o.M 9.5 $13.Y $14.25 .65 $10.45 $14.82
190 CLERY. 1.08 $3.50 ’ 754 $1.9 0.8 .08 $12.17 $12.7  fle m 1702
190 1900, TRV e S 7804 . PACCTRNE T UC T 90 TR S - B 7. B & X 3 AEL TR WoR L] $1.
o ’
" L

{141



P E DI REMEDIATTON FOF 1000

L1 LN TRCR OB L I

SHUIEHE PERIAL RAL .

1 (9 (AN

SRR LTI T T

U RIPHION

1
122
173
129
'/‘)
1A
1174
129
19
[

V32 OA vE0 R
134 1AL 215 8
1% CAL 225 (i
12 (Al 25 BN
137 CAY 245 WL
133 CAT 2 BKH]A
130 RAE & (AN
148 CAT %9 FEL
141 (Al 6 €l
142 CAT 938 H£)
143 4A1 a7 HIE|)
144 CAT (R DIR

1A% CAL DG IR

145 CAT % INR|0
147 CAL I6 DIRJLGY
144 CAL D7 DIR

149 (Al {8 DIR

19 (Al 19 DIR

151 CAL 09 Ol
152 CAI 14 6K

144 (AT 16 tR
14 CAT R
4 AL L s e
Vo CERR & DR P
[ [P 1113 |
[HER N BRFNIT
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