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TABLE 4-2 Typical Index Properties for Granular Solls®

t/

Particle Size and Gradation

Voids

Approx, Size  Approx, Approx, Range

Void Ratio

Porosity (%)

t Tabulation is based on ;= 2.65 Mg/m”.

L.0b ™ /= 129 Iv/fR*
L30 mf = gy Iy /S

Multiply by 62.4 10 obtain 1bf /12,

Soared ! }-‘-oﬂé 2ed Kovees ¢ I‘m)

Range (mm) p,, Cour  Cmin Mgy Mgy,
Dlun Dmin (mm) Cu (100”) (dense) (IOOM) (d‘en”)
1. Uniform materials:
(a) Equal spheres - —_ - 1. 0.92 0.35 48 26
(b) Standard Ottawa sand 084 059 0467 1.1 080 0.50 4 33
(c) Clean, uniform sand
(fine or medium) — —_ — 12020 1.0 0.40 50 29
(d) Uniform, inorganic silt 0.05 0005 0012 1.2t02.0 11 0.40 52 29
2. Well-graded materials:
(a) Silty sand 2.0 0.005 0.02 5to10 09 030 47 23
(b) Clean, fine to coarse sand 2,0 0.05 0.09 4106 0.95 0.20 49 17
(c) Micaceous sand — —_— -_ — 1.2 0.40 55 29
(d) Silty sand and gravel 100 0005 002 15 to 300 0.85 0.14 46 12
*Modified after B. K, Hough (1969). Basic Soils Engineering, © 1969 by the Ronald Press, Co. Reprinted
by permission of John Wiley & Sons, Inc,
TABLE 4-2 Continued
Density (Mg/m?)t
Dry Density, Py Wet Density, p Submerged Density, p’
Min.  100%  Max. Min.  Max, Min. Max.
Mod.
(loose) Proctor (dense) (loose) (dense)  (loose) (dense)
1. Uniform materials:
(a) Equal spheres
(theoretical values) — — — — — — —_
(b) Standard Ottawa sand 1.49 — 1.78 1.51 2.12 0.93 1.12
(c) Clean, uniform sand
(fine or medium) 135 186 192 137 29 0.85 1.18
(d) Uniform, inorganic silt 12y T 192 131 220 0.83 l.lw/
2. Well-graded materials:
(a) Silty sand 1.41 1.98 @ 1.43 0.88 1.28
(b) Clean, fine to coursesand 1,38 2.14 .23 1.40 39 0.86 1.40
(¢) Micaceous sand 1.23 - 1.95 1.24 2,23 0.77 1.23
(d) Silty sand and gravel 1.44 — 236 1.46 2,51 0.91 1.49



TABLE 3.5
COMMON PROPERTIES OF COIESIONLESS SO11.5*
¥

dry.t Void ralio Strength}
Matarial Compactness Dy, % Ne g/cm’ e $
GW:well-graded Dense 75 90 221 0.22 10
gravels, gravel- Medium dense 50 55 2.08 0.28 36
sand mixtures Loose 25 <28 1.97 0.36 3z
GP: poorly graded Dense 75 70 2M 0.33 a8
gravels, gravel- Medium dense 50 50 1.92 0.39 35
sand mixtures Loose 25 <20 1.83 047 32

r

SW: well-graded sands, Dense 75 65 1.8% 0.43 3z
gravelly sands Medium dense 50 35 1.79 0.49 34
Loose 25 <15 1.70 0.57 30
SP: poorly graded Dense 75 50 1.76 0.52 36
sands, gravelly Medium dense 56 0 1.67 0.64 K|
sands Loose 25 <1} 1.59 0.65 29

SM: silty sands Dense 75 45 1.65 0.62 @
Medium dense 50 25 1.55 0.74 32
Loose 25 <8 149 0.80 29
ML: inorganic silts, very Dense 75 35 148 0.80 33
fine sands Medium dense 50 20 141 0.90 3
Loose 25 <4 1.35 1.0 27

*N is blows per oot of penelration in the SPT. Adjustmenis for gradation are after Burmister (1962).%' See Table 6.4 for
general relationships of Dy vs. N.

tDensity given is for G, = 2.68 {quartz grains).
{Friction angle ¢ depends on mineral type, normal stress, and grain angularity as well as Dy and gradation (see Fig. 3.29).
**From Hunt {1984)." Reprinted with permission of McGraw-Hill Book Company.
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Problem Title WILLOW CREEK POND 1
Description

Remarks

OPERATIONAL PHASE, UPSTREAM FACE
STATIC SAFETY FACTOR, RAPID DRAWDOWN

dhhkdhkhhkdkhkhkhhkdkhdkhhhhkhhkhhhkhhhhhkhhkhhkhkhkhhkhhkhkhhkdhhdhhdhhhkhkhkhkhhhkhhhhhkhkhhhhhkdhhhhhhddd

' TTIL INPUT DATA

&k ok kk
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Profile Boundaries

Number of Boundaries
Number of Top Boundaries

.il Parameters

Number of Soil Types : 1

Piezometric Surfaces

Nunber of Surfaces : 1
Unit Weight of Water : 62.40 pcf

hkhkkhhkhkhkhhhkhhkhhdhhhkhhkhhhhhkhhkhkhhkhhhhhhhkhhkhhkhkhkhhkhkhhhkhkhhhkhhhhhkhkhkhkhkhkhhkhhhkkhhhk

dede ko k ok TRIAL SURFACE GENERATION kekkokk
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Data for Generating Circular Surfaces

Number of Initiation Points

Number of Surfaces From Each Point

. Left Initiation Point
Right Initiation Point

Left Termination Point

Right Termination Point

Minimum Elevation

#% S8 88 % 2% 4% W

10

10

20.00 ft

50.00 ft

78.00 ft

108.00 £t
10.00 ft



Segment Length : 5.00 ft
Positive Angle Limit : 0.00 deg
Negative Angle Limit : 0.00 deg

hhkkkhhkhhhkhhkhkhhkhhhhhkhhhkhhkhhkhkhhkhkhkhkhkhkhhhhhdhhhhhhdhhhdhkhhkhhhhhhhkhhhdhhdhhdhdhdhhhkd

hkkkk RESULTS khkdk
ek vt o e e ok e e de ek e e de ek e ek ek ke ke sk ke dede s Ak ek de sk dr ok de ke ek ko e s de ke de ek e e e e e ok de ok ke e ek ke ok

Critical Surface

Factor of Safety : 1.330

Circle Center X : 50.02 ft
Circle Center Y : 124.87 ft
Circle Radius : 47.93 ft
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Problem Title
Description
Remarks

WILLOW CREEK POND 1
OPERATIONAL PHASE, UPSTREAM FACE
SEISMIC SAFETY FACTOR, RAPID DRAWDOWN

hhkhhkhkhhkrhhhkhkhrhhkhhhhkkhkhkkhkhhhhhkrhhhhhkhhdhhhhhhhbhhkhhhhhkhhhhhhdhdhhddidddhik

% e % % % INPUT DATA

Kk dkk
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Profile Boundaries

Number of Boundaries : 9
Number of Top Boundaries : 9
.:I.l Parameters
Nunber of Soil Types : 1
Piezometric Surfaces
Number of Surfaces : 1
Unit Weight of Water : 62.40 pcf

Earthquake Loading

Horizontal Acceleration Coefficient : 0.080
Vertical Acceleration Coefficient : 0.000

o de d v de e de de e % % ok e ek e v g ok e ok e e ok de g de e de de de e de e ok e o ok e e de e e e Je ke I g e e g de e e g oK o e e ke e ke ke ok ke ok ok ke ok ke ke e ok ke ke

*ekdkkk TRIAL SURFACE GENERATION

% % %k %k
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Data for Generating Circular Surfaces



Number of Initiation Points

Number of Surfaces From Each Point

Left Initiation Point

. Right Initiation Point
Left Termination Point

Right Termination Point

Minimum Elevation

Segment Length

Positive Angle Limit

Negative Angle Limit

10

10

20.00 ft
50.00 ft
78.00 ft
108.00 ft
10.00 ft
5.00 ft
0.00 deg
0.00 deg

Rhhhhhhkhhdhhhhhdkhhkhhhhhkhhkhhrhhkhkhhhhhkhhhhhkhkhkhhrhhhhhkkhhhhhkhkhhhhhkdhdhdhhhhhk

' Y2 RESULTS

kkkkk

khkhhkhdkhhkhhhhhhhhhkhhhhkhhkhhhhkhhhhhhhhhhhhhhhkhhhhhhhhhhhkhhhhkhhhhhhkhhrkhdhhhhhkhkdhk

Critical Surface

Factor of Safety : 1.028
Circle Center X : 50.02 ft
Circle Center Y : 124.87 ft
Circle Radius : 47.93 ft
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Problem Title : WILLOW CREEK POND 1
Description : OPERATIONAL PHASE, DOWNSTREAM FACE
Remarks : STATIC SAFETY FACTOR, RAPID DRAWDOWN

khkhkhdkhkhdkhdkhkhhkhhhkhhhhhkhhkkhhkkhkkkhkkhkkhkhkkhkhhkkkhhkkhhhhdhhdhhhhhhhkhhhhhhhhhhhdhhhhhki

hddkokk INPUT DATA ¥ e de ek
R A g g L g g g g o gy N S Y Y T 2 S I Ea s R R T T T

Profile Boundaries

Number of Boundaries : 9
Number of Top Boundaries :

‘.1 Parameters

Number of Soil Types : 1

Piezometric Surfaces

1
62.40 pcf

Number of Surfaces
Unit Weight of Wwater

kkkkkkhhhkkkkhhkhhhhkhhkhkkhhhhkhkhhhhhkhhhhhkhkhkhhhhkhkhhhhhhkhhkhkkthhhhhkhhhhhkdhkhhkhikkkihk

dede ko RESULTS khkkkk
LR Ty T Yy T L L T T Ty T T T T T YT LT LT T IR IR Py

Critical Surface

Factor of Safety : 0.990

Cirecle Center X 31.47 ft
. circle Center Y : 114.74 ft

Circle Radius : 66.19 ft
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hhkkk GeoSlope hhdkkk
Rk kk Version 5.00 hhkkk
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*ddek ok Licensed to EarthFax Engineering dkkkk
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WILLOW CREEK POND 1
OPERATIONAL PHASE, DOWNSTREAM FACE
SEISMIC SAFETY FACTOR, RAPID DRAWDOWN

Problem Title
Description
Renmarks

a8 8 88

khkkkkhhhhhhhhkhhhhhhhkiddkdhhhhhhhhhhdhhhhhhhdddhddddkddddddddddddddddddhdkikdkhbhhhh

dedeok ke ok INPUT DATA ok kkok
T T I 3221 a2 T Y Y e T 2T T

Profile Boundaries

Number of Boundaries : 9
Number of Top Boundaries :

.1 Parameters

Number of Soil Types : 1

Piezometric Surfaces

Number of Surfaces : 1
Unit Weight of Water : 62.40 pcf

Earthquake Loading

Horizontal Acceleration Coefficient
Vertical Acceleration Coefficient

0.080
0.000

[ L ]

khkhhkkhkAhAR ARk hhkhhhhkhkhhhkhhkhkhkhhhhkhhkhbhkhkhkhkhkhhkhtkkhkthkhkkhkhkkhkhkkhhhkkthkhkhhhkkhhkdd

ook de ok ok TRIAL SURFACE GENERATION khRkk
‘*************************************'k***t**********************************

Data for Generating Circular Surfaces



Number of Initiation Points

Number of Surfaces From Each Point

Left Initiation Point

. Right Initiation Point
Left Termination Point

Right Termination Point

Minimuam Elevation

Segment Length

Positive Angle Limit

Negative Angle Limit

10

10

22.00 £t
42.00 £t
90.00 ft
120.00 ft
10.00 £t
5.00 ft
0.00 deg
0.00 deg

ERERRRIKRRRRARRRRR KRRk kkhkkkhhhkhkhkhkhkkhhkkkkhkkhkhkhkhkhhkhkhhhkhhhhhhhhhhkhhhdhhd

2221 RESULTS

o &k &k *

Po g % g e o o ok o o o e o e e o ke e ok o o ok ke ke ke ke ke ke ke ko ok ok ok o e ok e ok ok o o e o o ok e gk o o ok ok ok ok ok e ok e ok o ke ke o o ok ok ok ok ok ok o o

Critical Surface

Factor of Safety : 0.845
Circle Center X : 31.47 ft
Circle Center Y : 114.74 ft
Circle Radius : 66.19 ft
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dedededed GeoSlope kdkdedk
kdkkk Version 5.00 dedek ke
*k *edkokk
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Problem Title
Description
Remarks

WILLOW CREEK POND 1
RECLAMATION PHASE, UPSTREAM FACE
STATIC SAFETY FACTOR, RAPID DRAWDOWN

e e e v v o o o o ok g e o o e ok ok ok ok ok ol o ok v o e o k3 e e e vk v e e e o v oo e e e ok vk o ok o e o ok v o e v g e o o vk e ok oo o o ok e e e o ok ok ke ke ok

FTTTI T INPUT DATA ' T112]
hkhkhkkhkhhhhhhhhhhhhhhkhkkkhkhkhhhhhhhdhhhhhdhdhhdhdkdhhhhhhhhhkhhhhdddhhhkhhdhddhhhhk

Profile Boundaries

Number of Boundaries : 10
Number of Top Boundaries : 10

..l Parameters

Number of Soil Types : 1

Piezometric Surfaces

Number of Surfaces
Unit Weight of Water

1
62.40 pcf

khkdhdhkdhdhhdhhdhhhhhhhhhhhhhhhhhhhhhhhhhhdhhdhhdhhkhhdhhhhhhhhhkhhhhhhhhdhhdhhrdbhhhid

FYTTY RESULTS hhkkk
dedededededededededededede ok gtk okt sk ok gkt gk e gk ok de ko de ok ok ook ok v ok ok ok ok ok o ok ok ook ok vk ok ke ke ke ke ook ok ok ok o ok o o ook o ok ok

Critical Surface

Factor of Safety : 1.009

Circle Center X : 43.18 ft
. Circle Center Y : 84.51 ft

Circle Radius : 49.80 ft
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dekdedkk GeoSlope kkkkk
kkkkx Version 5.00 *kkkk
ko s de e e ok
* % (c)1992 by GEOCOMP Corp, Concord, MA kkkdhk
kkkdk Licensed to EarthFax Engineering *edkdk
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WILLOW CREEK POND 1
RECLAMATION PHASE, UPSTREAM FACE
SEISMIC SAFETY FACTOR, RAPID DRAWDOWN

Problem Title
Description
Remarks

khkdkhhkhkkhkkkdkhhhhkhkhhhhhkhhkhkhkhkhkhkhkhhkhhhkhkhkhkhkhhkkhhhhhkhhhkhkhkhkhkhkhkdhhkhdhhhhhhhhhhdhhhkhik

R INPUT DATA ddkkkok
Y Y 22 322 2 22222 22 2233121322332 Y2232 3331222223233 3 22332222

Profile Boundaries

Number of Boundaries : 10
Number of Top Boundaries : 10
..1 Parameters
Number of Soil Types : 1
Piezometric Surfaces
Number of Surfaces : 1
Unit Weight of Water : 62.40 pcf

Earthquake Loading

0.080
0.000

Horizontal Acceleration Coefficient
Vertical Acceleration Coefficient

khkhkhkhkhkhkhkhkhkhkhhkhkhhkhhkhkhkhkhkhkhdhhhkhhkhkhrhhhhkhhkhhhhhhhhhkhkdhhkhdhhhhhhhhhhhhhkhhkhhkhhhddk

ok ddd TRIAL SURFACE GENERATION *kdkddk
hhkkkkhkhhhhkhkhhkhhhkhhhkhhhhhhhkkhhhkkhhhkhhhhhrhhkkhkhkhhhhhhhkhhkkhhhkkhkkhkhkdkd

Data for Generating Circular Surfaces



1/

Number of Initiation Points : 10
Number of Surfaces From Each Point : 10
Left Initiation Point : 24.00 ft
Right Initiation Point : 48.00 ft
. Left Termination Point : 72.00 ft
Right Termination Point : 88.00 ft
Minimum Elevation : 10.00 ft
Segment Length : 5.00 ft
Positive Angle Limit : 0.00 deg
Negative Angle Limit : 0.00 deg

% e g g e d v e d e de e ok ke v de e e de g de de e e ke ke ke o e e g de e g e e e e e ke ok e e e e de ok o e o o e v e e e e ok ke ok ok o o e e ek e ke e e ke ke ke e ok

T TTIT RESULTS *TTTT
hkkhkkkhkhkhhkkhhhhhkhkkhhhhhkhhhkhhhkhhkkkhhhhkhhkhthrhhhhhhhtkhhhhhhkhhhhhhhhkhdhd

Critical Surface

Factor of Safety : 0.800
Circle Center X : 43.18 ft
Circle Center Y : 84.51 ft
Circle Radius : 49.80 ft
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kkkik GeoSlope dededek ok
kkkkk Version 5.00 *kkkk
kk *ekkkk
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Problem Title
Description
Renmarks

WILLOW CREEK POND 1
RECLAMATION PHASE, DOWNSTREAM FACE
STATIC SAFETY FACTOR, RAPID DRAWDOWN

8 & 2P

hhhkkkdkhhhkkhkhhhhhhhhkthhhhkhhhhdhhhdhhhhhdbdhhhhhhkrk bkt hekhthhhkhhhkhhikhkhk

khkkk INPUT DATA khkkk
kdkdkkkdkhhhhhhkhhhhhhhdhdhhhhhhhhththhhhhhhbhhhhhhbhdhkhddhhhhdhhhhdddbhhhbrkhkhikidk

Profile Boundaries

Number of Boundaries : 10
Number of Top Boundaries : 10

‘1 Parameters

Number of Soil Types : 1

Piezometric Surfaces

Number of Surfaces
Unit Weight of Water

1
62.40 pcf

khkhkdkhkkdhhhhhhhhhhhdhdhhkhkkhhhkhhhhhhhhhhhhhhhhhkdhhhhhhhhhhkhhhrthhhhhbhhhhhhhhhdk

kkhkk TRIAL SURFACE GENERATION dedkkk
WA R R Yy Y YT T Y T T P T T

Data for Generating Circular Surfaces

Number of Initiation Points : 10
Number of Surfaces From Each Point : 10
Left Initiation Point : 14.00 ft
Right Initiation Point : 24.00 ft
Left Termination Point : 90.00 ft
Right Termination Point : 107.00 ft

Minimum Elevation 0.00 ft



<4
Segnment Lethh $.00 £t

Positive Angle Limit : 0.00 deg
Negative Angle Limit : 0.00 deg

Rkhkkhhkhhkhhhkhhkhkhhhdhhkhhhdhhkhhhhhhdkhkhhhhkhkhhdhhhhhhhhhhhhkthhhhhthhhhhhhhhhhhhhhsh

e e de e : RESULTS dkdkdk
TR A R IPAPUP R RP P AP S g g g g e T T TP T T T DT TS E T Y P TYYS TER TE L

Critical Surface

Factor of Safety : 1.516
Circle Center X : 33.32 ft
Circle Center Y : 94.98 ft
Circle Radius : 78.41 ft
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hhhhhhhhkhhhhhhkhkhkhhhkhhhhkhdhhhhhhhhkhkhAdhhhhhkhhhhhrhhhkhhkhhhhhhhhhhhhhhhhhhhdhk

nkkk® GeoSlope kkdkkk
bededoboil Version 5.00 e de e e ke
*% ®kdkkkk
%k (c) 1992 by GEOCOMP Corp, Concord, MA ¥ de e de
Lhdaddy Licensed to EarthFax Engineering *kkkk

AhRRRRhAkRAAERAkkdhkktkhkhhbhhhhkhhhhhhhkhkhhkhhhhhhhhhhhhhhhhhhhhhhkhkhhkhkkhkhkhhhkhhhhhhi

Problem Title
Description
" Remarks

WILLOW CREEK POND 1
RECLAMATION PHASE, DOWNSTREAM FACE
SEISMIC SAFETY FACTOR, RAPID DRAWDOWN

khhkhhhhkhkhhhhhhhhhhhhhkhhhhhhkhhhhhhhhhkhhhhhhhkhkhhhhhhhhhhhhhhhhdhhhhhhdkhhhhdhdhihk

kkkkk INPUT DATA FYTYY)
e ok ek e ok o o e ok ok o ok ok o ok 3k o o ok ok ok ok ok ok ok ok ok ok ok ok o vl ok ok o ko ok ok ok ok ok o ok ok o ok ek o e o o ok o o ok o ok e ok ok ok ke e e ke e ok ok

Profile Boundaries

Number of Boundaries : 10
Number of Top Boundaries : 10

.1 Parameters

Number of Soil Types : 1

Piezometric Surfaces

Number of Surfaces : 1
Unit Weight of Water : 62.40 pcf

Earthquake Loading

0.080
0.000

Horizontal Acceleration Coefficient
Vertical Acceleration Coefficient

KhkhkkkkhkRhkkhkhkhhkhhkhkhkhkhhkhhkhkhkhkhkhhkhhkhkhhkhkhhkhkhkhkhkkhkhkhkhhhhhkhhkhhhkhhhkhhhkhhkkhhhkhkhhhkkkhkk

dkdkkk TRIAL SURFACE GENERATION *kdkkk
Rdkddhkdhhhhhkhhkhkhkhhhhkhhhhhhkhhkhhhhkhhhhdhkhhhhhhhhkhhhdhhrhhhhhrkhhhdhhhhdhhhdd

Data for Generating Circular Surfaces



Number of Initiation Points

Number of Surfaces From Each Point

Left Initiation Point

Right Initiation Point

. Left Termination Point
Right Termination Point

Minimum Elevation

Segment Length

Positive Angle Limit

Negative Angle Limit

29 8 89 &% 89 S8 2% S0 4B 0

a&/

10

10

14.00 ft
24.00 ft
90.00 ft
107.00 ft
0.00 ft
5.00 ft
0.00 deg
0.00 deg

dhhdkdkhhhkhhdkdkkkkhhhkhhhbhdhhhkhhbhkhkhbhkhhhddbhhbhhkhhhhhhhhbhhhhkdhkhhhkhkhhkhhhhhihhhhhhkhih

o ok %k %k RESULTS

%k &k ok

dkdkdkdkhkhkkhhhkhhhhhhhkhhhhhhhhhhhhkhhkhkhkhkhkhhdhhhhhhhhhhhhhhbhhkhkhkhkhkhkkkhhhrhhhhhhhkhhd

Critical Surface

Factor of safety : 1.207

Circle Center X : 31.93 ft
Circle Center Y : 106.89 ft
Circle Radius : 90.08 ft
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LAAA RN A XX LA EEXELE AL RE SRR R R R SRRRRRRREE SN NXXX)

I XX XN ] ' GBOS'ODG [ XXX}
ol Version 5.00 I
[ X X X X ] [ X XX B ]
heaee (¢)1992 by GEOCOMP Corp, Concord, MA Hanow
i Licensed to EarthFax Engineering “rnun

LA R RSN R XN EEEEEEREEE RS A ERZEEAEEEEEESEEESESERNEEERRRRRR R Y X K ]

Problem Title : WILLOW CREEK TRAP « 4
Description : UPSTREAM FACE
Remarks : STATIC SAFETY FACTOR, RAPID DRAWDOWN

LA AR R XX E SRR R ARl R AR EEEEEEREE SRR RF R RN R R RN RERRERRRR NN EREE X |

LA A B R |NPUT DATA LE X X X ]

LA EE R EEARRE R ER SRR EEEE RS E RS EE SRR ENEENE RS REE R RS RS R R R NN NN

Profile Boundaries

Number of Boundaries : 10
Number of Top Boundaries : 10

Soil Parameters

Number of Soil Types : 1

Piezometric Surfaces

Number of Surfaces : 1
Unit Weight of Water : 62.40 pcf



%

(AR RS AR ENE R A NEELEEREEERAEER AR AR R RRRE R SRS KRR R ]

¥nuww TRIAL SURFACE GENERATION HELE"

L AXEEAEEEEERAEE R R RN RS R AR ES RSN AR EERE R AR EREXRERRREEREEE R ERER N NN N

Data for Generating Circular Surfaces

Number of Initiation Points : 10
Number of Surfaces From Each Point : 10
Left Initiation Point : 0.00 ft
Right Initiation Point : 15.00 ft
Left Termination Point : 25.00 ft
Right Termination Point : 40.00 ft
Minimum Elevation : 0.00 ft
Segment Length : 5.00 ft
Positive Angle Limit : 0.00 deg
Negative Angle Limit : 0.00 deg

L AR R RS R EEEEAER R EREES RSN R SRR RS E RS EEEXSERNER SRS R NER NSRS REENEFNY ]

LA KX R X RESULTS LA X R K]

LA R R E RS E X EE XX EE A EEEEEEEE SRR R R EEEEREERE RS RN RN N RN RSN SR RN Y R X

Critical Surface

Factor of Safety : 0.966
Circle Center X : -16.26 ft
Circle Center Y : 150.72 ft
Circle Radius : 88.69 ft



[ ZE XX XEENEEEREREENZEEREREERERREEEEEENEERRXEERERERRENENNEXEEENNNNNRRX XX KX ]

I X2 XX ] Geoslope HUHRER
ITE Version 5.00 “enss
LA XXX HUERER
runue (c)1992 by GEOCOMP Corp, Concord, MA Y
prane Licensed to EarthFax Engineering XYY

([ EZ A XX EXAEEARNENESE SRR A ALYl X R R R RR AR R R RREREE RSN X B ]

Problem Title : WILLOW CREEK TRAP *~ 4
Description : UPSTREAM FACE
Remarks : SEISMIC SAFETY FACTOR, RAPID DRAWDOWN

[ZERAE XX EREEEEEEREERERNEES RS RF N SRR ER RS RESNZE SR NEREERR R SRR R RSN E N R ¥

LR A AR J lNPUT DATA LA 2 R A

LA X R AR AR AR XA AR R R AR R R RERRRRRRR R R AR AR RRRR R YRR R R N NN

Profile Boundaries

Number of Boundaries : 10
Number of Top Boundaries : 10

Soil Parameters

Number of Soil Types : 1

Piezometric Surfaces

Number of Surfaces : 1
Unit Weight of Water : 62.40 pcf

Earthquake Loading

Horizontal Acceleration Coefficient : 0.080
Vertical Acceleration Coefficient : 0.000

a7/
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[ FEXFEEEREERSEESEE RS R EE RS RESRERRE SRR SR AR AR RS AR AR SRS R RSN

eeae TRIAL SURFACE GENERATION bl

[ XX EEREESERENNEER R EER RS A RS EENN S AR EAE AR RS A SRS AR R R R XL D]

Data for Generating Circular Surfaces

Number of Initiation Points : 10
Number of Surfaces From Each Point : 10
Left Initiation Point : 0.00 ft
Right Initiation Point : 15.00 ft
Left Termination Point : 25.00 ft
Right Termination Point : 40.00 ft
Minimum Elevation : 40.00 ft
Segment Length : 5.00 ft
Positive Angle Limit : 0.00 deg
Negative Angle Limit : 0.00 deg

(I AXEEXEEEXEE R AN SRR R EE RS R R RS EEEEEREAERRRESRRRRE R R R AR AR RREZERRREREE R K X J

L X R R B J RESULTS LR 2 R 3

I JAZ AR AR E R SRR AR AR RN AR AR R AR R R RS RS R R R XN

Critical Surface

Factor of Safety : 0.766
Circle Center X : -16.26 ft
Circle Center Y : 150.72 ft
Circle Radius : 88.69 ft
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il GeoSlope ennne
renes Version 5.00 Cnnnn
[ X B N X J R
i (c)1992 by GEOCOMP Corp, Concord, MA Yy
rewne Licensed to EarthFax Engineering XX

[YEXXEEEEFEERNERRRERNREERSSNERES R RRN N RN SR AR R AR ARRRAREERRE R N RN X

Problem Title : WILLOW CREEK TRAP 4 4
Description : DOWNSTREAM FACE
Remarks : STATIC SAFETY FACTOR, RAPID DRAWDOWN

[ XEXXEEEEEZIEEREEEREERERENEEERE R R EREERERIEREEEES R R RS AR AR R R R AR REEE R XX

[ X X X K | 'NPUT’DATA‘ [ X X X K]
I X R X X R R XX XX ISR E R RS ERE R R R X R R R R NS ERNRRER R RN R RER R R R R R R R RN RN X
Profile Boundaries

Number of Boundaries : 10
Number of Top Boundaries : 10

Soil Parameters

Number of Soil Types : 1

Piezometric Surfaces

Number of Surfaces : 1
Unit Weight of Water : 62.40 pcf



XXX AR REARSREA SRS NS SRR E AR RS RS RRE R R R R R R R A RELESRENX ]

el TRIAL SURFACE GENERATION resEw

XXX2322XXXXEXXXEEEEEZXXYSSEEREREENR R A AR ARRAR R R R R R R RN A NN NN RS AR AL RN ]

Data for Generating Circular Surfaces

Number of Initiation Points : 10
Number of Surfaces From Each Point : 10
Left Initiation Point : 5.00 ft
Right Initiation Point : 20.00 ft
Left Termination Point : 100.00 ft
Right Termination Point : 120.00 ft
Minimum Elevation : 0.00 ft
Segment Length : 5.00 ft
Positive Angle Limit : 0.00 deg
Negative Angle Limit : 0.00 deg

[ ZXXSEEEYIZENEREREERZNENENRE SRR R RREARE RN RN R R A R AR AR R R R R R AR AR R R X Q)

LA R X X RESULTS LA XXX/

[ IS YEEESZZERR N NN NNRRREARERERER R R NNRNRRRRAREREER R EE N R R RN A LKL KX RN

Critical Surface

Factor of Safety : 1.087
Circle Center X : 21.20 ft
Circle Center Y : 129.42 ft
Circle Radius : 102.85 ft

*/
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HEERS GeoSlope

bl Version 5.00

[ X R R X ]

el (¢)1992 by GEOCOMP Corp, Concord, MA
bl Licensed to EarthFax Engineering

LA X X X ]
LEX KN
LE X KK
LA R R A ]
LA A A 2 ]

I FEXXXXEESXEEREARRAAAREREEEEEEEE SRR A AR EERRAREERNREEREEEREERE 2 N X R X

Problem Title : WILLOW CREEK TRAP - 4
Description : DOWNSTREAM FACE

Remarks : SEISMIC SAFETY FACTOR, RAPID DRAWDOWN

LA R R R AR AR AR XXX EEEEEERAARE AR AREEERSERERERRRRRERN N KR X

HRRER INPUT DATA

XX KK ]

[ A A XEEE R AR R AR XA EAREER RS ES AR ER SRR RS XA RS RRNE RN RN Y]

Profile Boundaries

Number of Boundaries : 10
Number of Top Boundaries : 10

Soil Parameters

Number of Soil Types : 1

Piezometric Surfaces

Number of Surfaces : 1
Unit Weight of Water : 62.40 pcf

Earthquake Loading

Horizontal Acceleration Coefficient : 0.080
Vertical Acceleration Coefficient : 0.000

5/
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i TRIAL SURFACE GENERATION i

[ XXX EEEEXEEEZNNFEYN Y NRAREARRRREEEER R ERRNNNRRE R AR R E R A AEE LR R AL L L LR R

Data for Generating Circular Surfaces

Number of Initiation Points : 10
Number of Surfaces From Each Point : 10
Left Initiation Point : 5.00 ft
Right Initiation Point : 20.00 ft
Left Termination Point : 100.00 ft
Right Termination Point : 120.00 ft
Minimum Elevation : 0.00 ft
Segment Length : 5.00 ft
Positive Angle Limit : 0.00 deg
Negative Angle Limit : 0.00 deg

[ FEXEZEFEXEERXNNNERENENEEEREAEEREEAEEEEEEREARREES SRR RERRRER R EEE R ER R KRN

[ X X R N RESULTS R ALE X

[ EXEEXEYRESEENEEEREEXEEERE AR RS EERE AR R A RS RS RR R R XA R AR RR AR SRRRRNSR,]

Critical Surface

Factor of Safety : 0.905
Circle Center X : 21.20 ft
Circle Center Y : 129.42 ft
Circle Radius : 102.85 ft
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LA A EAXEE R EEEEEEREE X RS R R R R E X RS EE R R R R R RN Y NN N Y R R R ]

(R XXX GGOSIOPQ EXXXZX]
e Version 5.00 il
LEX R X X ] [ XXX X}
HEEED (c)1992 by GEOCOMP Corp, Concord, MA REnEn
Radne Licensed to EarthFax Engineering bl

I AR AR EE R EER RS E AR R R R R R R FE R RN R Y R R R R R R R R R N R N R X R R X )

Problem Title : WILLOW CREEK POND WC-002
Description : UPSTREAM FACE
Remarks : STATIC SAFETY FACTOR, RAPID DRAWDOWN

(A A XA R E R R EERE AR R R E R R ER R R N E R R R R R N N Y S S S

LEX 2 X ] lNPUT DATA LA XXX ]

(LA A AR RS A AREEEE SRR LR R ARSI R R R R E F R R R R RN R N N R R R N S R R X K]

Profile Boundaries

Number of Boundaries : 7
Number of Top Boundaries : 7

Soil Parameters

Number of Soil Types : 1

Piezometric Surfaces

Number of Surfaces : 1
Unit Weight of Water : 62.40 pcf

Y/



[ EE R AR SRR R EREY EENEEASEER SRR RS A RE R AR AR R EEERE R RS NRRR RS ERE N Y Y Y N

senee TRIAL SURFACE GENERATION el

[ E AR EX SRR SRR NERSEE AR AR A EZEREEEREEEEER R RERREER R AR R YRR SRR R RS NN NN ]

Data for Generating Circular Surfaces

Number of Initiation Points : 10
Number of Surfaces From Each Point : 10
Left Initiation Point : 0.00 ft
Right Initiation Point : 15.00 ft
Left Termination Point : 30.00 ft
Right Termination Point : 40.00 ft
Minimum Elevation : 20.00 ft
Segment Length : 5.00 ft
Positive Angle Limit : 0.00 deg
Negative Angle Limit : 0.00 deg

([ EAXEEREAAEE AN EEEREEEEEEEEENEEEEE R RN EFEREEEEZ RN R FF N R FFFEE YRR Y XN Y

* %% 4% RESULTS LE R XY

AR R SRR R AR ERE SR ERARAR R EE SRR R RN RRRER R R R R R R RRERE N RN R R R RN R R N

Critical Surface

Factor of Safety : 0.960
Circle Center X : 16.73 ft
Circle Center Y : 67.27 ft
Circle Radius : 16.86 ft

¥/
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LA AR XXX E R AR X SN E RS RN RN R R R R R R R EE R N R Y Y Y Y Y X X222 ]

[ X X K X ] Ge°S|ope [ X X B X
thobe Version 5.00 “EREN
LA A A sHnEw
el (c)1992 by GEQCOMP Corp, Concord, MA LR AL L
“anne Licensed to EarthFax Engineering WAL

[ A A XXX E X A A XA AR EEEE SRR R Y R R R R R R E R R EY RN R SR R RN ER RSN E K )

Problem Title ;: WILLOW CREEK POND WC-002
Description : UPSTREAM FACE
Remarks : SEISMIC SAFETY FACTOR, RAPID DRAWDOWN

[ X R Ry Y Yy Y Y Y Y Y Y s A I I I I I I

(XXX X ] INPUT DATA (X XX X

LA R AR A XA AR XX AR R R R RS R R R R EEFEEER FE E R N R YRR R R R RS R R S R X}

Profile Boundaries

Number of Boundaries : 7
Number of Top Boundaries ; 7

Soil Parameters

Number of Soil Types : 1

Piezometric Surfaces

Number of Surfaces : 1
Unit Weight of Water : 62.40 pcf

Earthquake Loading

Horizontal Acceleration Coefficient : 0.080
Vertical Acceleration Coefficient : 0.000
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LA A XA AR XS AR R R R R E X R EE EE Y Y R N N Y Y Y Y s I )

sunes TRIAL SURFACE GENERATION il

LA AR AR AR XA EE R R XY R RS R N Y Y R R FE R S NN N N E Y Y N N X2y

Data for Generating Circular Surfaces

Number of Initiation Points : 10
Number of Surfaces From Each Point : 10
Left Initiation Point : 0.00 ft
Right Initiation Point : 15.00 ft
Left Termination Point : 30.00 ft
Right Termination Point : 40.00 ft
Minimum Elevation : 20.00 ft
Segment Length : 5.00 ft
Positive Angle Limit : 0.00 deg
Negative Angle Limit : 0.00 deg

LA R AR AR AR SRR R XY R X R R X R R R N R Y N N Y R I I I m

HERES RESULTS L E 2 XX ]

LARA AR A EE R AR AN X R Y Y Y Y Y Y Y R R T I I

Critical Surface

Factor of Safety : 0.778
Circle Center X : 16.73 ft
Circle Center Y : 67.27 ft
Circle Radius : 16.86 ft
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[ R X X X ] GeoS'ope [ X XX X}
tenne Version 5.00 i
[ EX R B ] B
SRR (c)1992 by GEOCOMP Corp, Concord, MA LR
anese Licensed to EarthFax Engineering A AL L

I A XX EXE R SRR REN SRR RS R R AREEEERE RS AR AR REERRRERREEERERNEREEREEN RN N

Problem Title : WILLOW CREEK POND WC-002
Description : DOWNSTREAM FACE
Remarks : STATIC SAFETY FACTOR, RAPID DRAWDOWN

(L EE AR AR RS AR XA EE AN EEENNEERSSREEEEENRR AR ERREER R RN R R NN NN

L E X RN lNPUT DATA *uUER

A A X X R AN EEEEEZ AR R AR RS R R R EREEEEEEE R R R R R R R R R R RN N R E R RN SRR R RN X ¥

Profile Boundaries

Number of Boundaries : 7
Number of Top Boundaries : 7

Soil Parameters

Number of Sail Types : 1

Piezometric Surfaces

Number of Surfaces : 1
Unit Weight of Water : 62.40 pcf
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[ XA A X EREEXEEEZEENEEE RS AR RS RN SRR XXX EERE RS RS SREERRRERE R AN ERERENERRZ]

il TRIAL SURFACE GENERATION kueve

L Z XXX EE SRR AR R AR R RS NS NSRS RN RN X RN

Data for Generating Circular Surfaces

Number of Initiation Points : 10
Number of Surfaces From Each Point : 10
Left Initiation Point : 5.00 ft
Right Initiation Point : 15.00 ft
Left Termination Point : 25.00 ft
Right Termination Point : 35.00 ft
Minimum Elevation : 20.00 ft
Segment Length : 5.00 ft
Positive Angle Limit : 0.00 deg
Negative Angle Limit : 0.00 deg

[ EEEE XSRS EERE S EESAREREEEEEEEERRRRRERR R XA RSN REEEEESEERREER N ERR RN R N XN ]

X XXX RESULTS LEX X X X

L EXEE R AR ERER A EEEEE R AR EAEAREREEESEEENZAREEENEEESRZREEEEERREREE N RN X |

Critical Surface

Factor of Safety : 0.968
Circle Center X : 4.34 ft
Circle Center Y : 73.54 ft
Circle Radius : 27.30 ft
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YT Y GeoSlope
tonun Version 5.00
HHEENY
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L XXX X
XX XX ]
LA 2 XK
LA XXX ]
[ XX X R

LA X AAR SRR EEELESEE AR AL ARl R Y SREE AR EREREE RSN FF RN YN

Problem Title : WILLOW CREEK POND WC-002
Description : DOWNSTREAM FACE

Remarks : SEISMIC SAFETY FACTOR, RAPID DRAWDOWN

[ E A AR A NN EERERAESER AR SRR R R AR R R RN ZE R EER RN RR RSN R AR Y]

senn INPUT DATA

[ XX K]

HRRBEBRRREBRSRRBERRERERERRREBAEBRERRBUSBRERRER SRR SERRRRERBBERRRRRBERERREE.

Profile Boundaries

Number of Boundaries : 7
Number of Top Boundaries : 7

Soil Parameters

Number of Soil Types : 1

Piezomatric Surfaces

Number of Surfaces : 1
Unit Weight of Water : 62.40 pcf

Earthquake Loading

Horizontal Acceleration Coefficient : 0.080
Vertical Acceleration Coefficient : 0.000

%/
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Data for Generating Circular Surfaces

Number of Initiation Points : 10
Number of Surfaces From Each Point : 10
Left Initiation Point : 5.00 ft
Right Initiation Point : 15.00 ft
Left Termination Point : 25.00 ft
Right Termination Point : 35.00 ft
Minimum Elevation : 20.00 ft
Segment Length : 5.00 ft
Positive Angle Limit : 0.00 deg
Negative Angle Limit : 0.00 deg

AR XXX REXE R R R R EEARE RS E RN REEZAREEREEENNEEEERNSZEEEN R R RN RS EE K ]

(B A R K RESULTS I XXX X

(AR R AR RS ERE R RN R RS EER R R ERRRR SRR EERER SR XN NN N ]

Critical Surface

Factor of Safety : 0.819
Circle Center X : 4.34 ft
Circle Center Y : 73.54 ft
Circle Radius : 27.30 ft
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TABLE 4-2 Typical Index Properties for Granular Solls®
. Particle Size and Gradation Voids

Approx, Size  Approx. Approx. Range  Void Ratio Porosity (%)

Range (mm) Dy, €omax Comin My Mg
Dne Dy (mm) G (loose) (dense) (loase) (dense)
. Uniform materials:
(a) Equal spheres —_ — —_ 1.0 0.92 0.35 48 26
(b) Standard Ottawa sand 0.834 0.59 0.67 1.1 0.80 0.50 4“4 kx}
(c) Clean, uniform sand
(fine or medium) — _ - 1.2t02.0 1.0 0.40 50 29
(d) Uniform, inorganic silt 005 0.005 0012 121020 1.1 040 52 29
2. Well-graded materials:
(=) Silty sand 20 0005 o002 Sto 10 090 0.0 47 23
(b) Clean, fine to coarse sand 20 0.05 0.09 4106 0.95 0.20 49 17
{€) Micaceous sand - — —_ —_— 1.2 0.40 55 29
{d) Silty sand and gravel 100 0005 0.02 15 t0 300 0.85 0.14 46 12
*Madified after B. K. Hough (1969), Basic Soits Engineering, © 1969 by the Ronald Press, Co. Reprinted
by permission of John Wiley & Sons, Inc,
TABLE 4-2 Continued
Density (Mg/m3)t
Dry Density, p, Wet Density, p Submerged Density, p’
Min.  100%  Max, Min.  Max, Min, Max,
Mod,
(loose) Proctor (dense) (loose) (dense)  (loose) (dense)
1. Uniform materials:
(a) Equal spheres
(theoretical valyes) -— - -_— _ — _— _—
(b) Standard Ottawa sand 1.49 —_ 1.78 1.51 2.12 0.93 L12
. {¢) Clean, uniform sand
(fine or medium) 1.35 _q_..§6“___ 1.92 1.37 .20 035 1.18
(d) Uniform, inorganic silt 129 192 131 22 0.83 l.lax/
2, Well-graded materials:
(2) Silty sand 141 198 @ 1.43 0.88 1.28
(b) Clean, fine to course sand 1.38 2.14 1.40 : 0.86 1.40
(c) Micaceous sand 1.23 _— 1.95 1.24 .23 0.77 1.23
(d) Silty sand and gravel 1.44 —_ 2.38 1.46 2.51 0.91 1.49
. "Tabulation is based on p, = 2.65 Mg/m’. Multiply by 62.4 to obtain 1bf/1e’.

L.06 ™g /= 125 v/fe?
L NSV IYL

Soaree ! M% 2od Kovees 1981)



TABLE 1.5
COMMON PROPERTIES OF COHESIONLESS SOILS
¥

. dry.t Vaid ralic Sirengtht
Materisl Compaciness Dy, % N g/cm’ e ¢
GW:well-graded Dense 75 20 221 0.22 10
gravels, gravel- Medium dense 50 55 2.08 0.28 36
sand mixtures Loose 25 <28 197 0.36 32
GP: poorly graded Dense 75 70 2.04 .33 k1]
gravels, gravel- Medium dense 50 50 1.92 0.33 35
sand mixtures Loose 25 <20 1.83 047 32

4

8W: well-graded sands, Dense 75 65 1.89 0.43 37
gravelly sands Medium dense 50 35 1.79 0.49 L]
Loose 25 <15 1.70 0.57 30
SP: poorly graded Dense 75 50 1.76 0.52 36
sands, gravelly Medium dense 50 Ju 167 060 33
sands Loose 25 < 1.59 .65 28

SM: silty sands Denss 75 45 © 165 062 @
Medium dense 50 25 1.55 0.74 32
_ Looss 25 <8 148 Q.80 29
ML: inorganic silts, very Dense 75 35 1.49 0.80 33
fine sands Medium dense 50 20 141 0.90 n
Leose 25 <4 1.35 1.0 27

*N is blows per fool of penetralion in the SPT. Adjusimenis for gradation are afier Burmister (196217 Sve Table 6.4 for
general relationships of Dy vs. N.

{Density given Is for G, = 2.68 (quartz grains).
§Friction angle ¢ depends on mineral type, normal stress, and grain angularity as well as Dy and gradation [see Fig. 3.29).
**From Huni {1984).} Reprinted with permission of McGraw-Hil! Book Company.
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Hunt (950)
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Problem Title WILLOW CREEK POND 1

Description : OPERATIONAL PHASE, UPSTREAM FACE

Remarks

STATIC SAFETY FACTOR, RAPID DRAWDOWN

kkkhkhkbhkhhkhkhhkhhhhhkhhbhhkhkhhkhdkhdhdhhdhdhdhkddbhdddddhhhihhhbhhdhhddhhhddhdhhhddhihhh

ke ddk INPUT DATA

hkkki
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Profile Boundaries

Number of Boundaries : 9
Number of Top Boundaries : 9
.1 Parameters
Number of Soil Types : 1
Piezometric Surfaces
Number of Surfaces : 1
Unit Weight of Water : 62.40 pcf

oo de & de & de & de e de e ok e ok g e e e e de de e Je Je de e U de e % de e Je e g &k de e de e g o e e de de ok e ak de o g o ok e o o ek e de e de o o A ok e e e e o e e de e ke

bbbl TRIAL SURFACE GENERATION
hkdkkkkhhkhhhkhRkhhhhhhRhdhhhhdhhhhhhbhhhhhhdhhdhhhhhhkhhhhhbhhhhhhhhbhhhhhdddhs

Data for Generating Circular Surfaces

Number of Initiation Points

Number of Surfaces From Each Point

. Left Initiation Point
Right Initiation Point

Left Termination Point

Right Termination Point

Minimum Elevation

10

10

20.00 £t
50.00 ft
78.00 ft
108.00 ft
10.00 ft

*kkkk



Segment Length : 5.00 ft
Positive Angle Limit : 0.00 deg
Negative Angle Limit : 0.00 deg

khkhkhkkhkhkkhhhkhkhhkhkhhhhhhhhhhkhhhhhhhhhhhhdhbhhhhhhdhbhhhhhbbdhhhhkhhhhhdhhhhihhd

ddddd RESULTS g%k gk ok
a e e e e e e e e ok 9 v o o e o sk o e e vl k5 e e e ok ok e e o e ok o o e ok vk o e ok ok v e o e ok ok ok o o e o ok ok o v o ko ok o e ok ok ok o e ok o o e o e ok ok

Critical Surface

Factor of Safety : 1.330
Circle Center X 50.02 £t
Circle Center Y 124.87 ft
Circle Radius : 47.93 ft
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o de e e e GeoSlope kkkkk
*hkdk Version 5.00 dedkkkk
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hkRhR Licensed to EarthFax Engineering kkkkk
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Problem Title : WILLOW CREEK POND 1
Description : OPERATIONAL PHASE, UPSTREAM FACE
Remarks : SEISMIC SAFETY FACTOR, RAPID DRAWDOWN

o e e e de e de e v e de v Je e Je b de o % e e e v e e o e e e e e o de e ok e d e de o e o e e ok e o e o o e e e e T o e ok o e o e o o o e o e o o ok o o ok ok e ke ok

TTT T INPUT DATA YT
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Profile Boundaries

Number of Boundaries
Number of Top Boundaries

.l Parameters

Number of Soil Types

[

Piezometric Surfaces

Number of Surfaces : 1
Unit Weight of Water : 62.40 pct

Earthquake toading

Horizontal Acceleration Coefficient
Vertical Acceleration Coefficient

0.080
0.000

*hkkkhhkhhkhkkhhhhhhhkhddhkhkkkhhhhkhhhkkhkrhkhhdhhhhhhhdihhhhhhhhkhhdddhhdhhihdhhhkit

deddkdd TRIAL SURFACE GENERATION dedekdd
R et AALE SIS AR LA LR S I P e L T R T T T T T T T Y T T LY ¥ T T

Data for Generating Circular Surfaces



Number of Initiation Points

Number of Surfaces From Each Point

Left Initiation Point

. Right Initiation Point
Left Termination Point

Right Termination Point

Minimum Elevation

Segment Length

Positive Angle Limit

Negative Angle Limit

10

10

20.00 ft
50.00 ft
78.00 ft
108.00 ft
10.00 ft
5.00 £t
0.00 deg
0.00 deg

khkkdhdhhhhhhdhdhdhhhhhdhddhhhkhddehthddddehhhhdddhdhddbhhhdbhhhhhhhbhhdbidhhbhhihbihhid

khkik RESULTS

e dek ok ®

Rhdkhdkhhdhdkbhhddhhhhhhhhdhhdhkhhhhhhhhhhhbhthddkhhhhkhhhhhhhhhrthhhhhkhhhhhtthdhin

Critical Surface

Factor of Safety : 1.028
Circle Center X : 50.02 ft
Circle Center Y : 124.87 ft
Circle Radius : 47.93 ft
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wkhkd GeoSlope *edede ke
‘** Version 5.00 dedkedekd
ek dedekdek
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sk dodede Licensed to EarthFax Engineering ek kok
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WILLOW CREEK POND 1
OPERATIONAL PHASE, DOWNSTREAM FACE
STATIC SAFETY FACTOR, RAPID DRAWDOWN

Problem Title
Description
Remarks

o e e e o o % ¥e K e e e e oo e K K Bt Je Je de de de de Je de e oo e vk T ode g Fe oo g S de de duode de de g oo e e o oK oK K de de de ok e o gk do e e & de de de de de ode e de Je o de he ok ke ke ke

1211 INPUT DATA dekkdkk
dededkhdhhdhhkhhhhkhhkhhkhhhhhhhh ARk hhhdddhddhhhhhhhhkhhddhhhhhhhhhhhhhhhhhhhhhds

Profile Boundaries

Number of Boundaries : 9
Number of Top Boundaries : 9
Ql Parameters
Number of Soil Types : 1
Piezometric Surfaces
Number of Surfaces : 1
Unit Weight of Water : 62.40 pcf

e e s & o de Je de Je de J e d de % de e e e o ode e e de Je Je de e e e e e e de de de de de ke &tk e e de e g g o ok ok e e e de de o e vk g de de e de de ke ke de ok ke ok ok ok k ke k

whkkk RESULTS kkkik
Akkhkkhhhhhkhhhkhhhhkhhhkhhhhhhhhhbhhkbhhhkhhbbhhhhdhhhhhhhhhhrhhhbhhhhihhhhhhhhhn

Critical Surface

Factor of Safety : 0.990

Circle Center X : 31.47 ft
. Circle Center Y : 114.74 ft

Circle Radius : 66.19 ft
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Problem Title : WILLOW CREEK POND 1
Description ¢ OPERATIONAL PHASE, DOWNSTREAM FACE
Remarks : SEISMIC SAFETY FACTOR, RAPID DRAWDOWN

de g e Je de Je Je o Je ok o de de de o Je e de e de o e e b e e o e e de e e e o e e o e v e de e e e e e ok ek o v e ot e o ok o o o e e e e ok e e e e e e e e e e e e ok

FTTTT INPUT DATA : FTYYT
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Profile Boundaries

Number of Boundaries
Number of Top Boundaries

gl Parameters

Number of Soil Types

.8 8e
O

[

Piezometric Surfaces

Number of Surfaces : 1
Unit Weight of Water : 62.40 pcf

Earthquake Loading

0.080
0.000

Horizontal Acceleration Coefficient
Vertical Acceleration Coefficient

dhhhhhhhhhhhkhhhhhhdhdhkhhhhhhddkkhhhhhhbdhhhhhdhdddhhhhhhbhhhhhhbhdddidhhdhdhddd

kkkk% TRIAL SURFACE GENERATION ke k
‘*************************************i******i******************************

Data for Generating Circular Surfaces



Number of Initiation Points

Number of Surfaces From Each Point

Left Initiation Point

. Right Initiation Point
Left Termination Point

Right Termination Point

Minimum Elevation

Segment Length

Positive Angle Limit

Negative Angle Limit

% S 4% 00 0B A% 0% B 0 W

10

10

22.00 ft
42.00 ft
90.00 £t
120.00 ft
10.00 £t
5.00 ft
0.00 deg
0.00 deg
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hhkhk RESULTS

*kkkd

Rhkkhkhhkhhhhhhhhhhhhhkhhhhhhhhhhhhhkbhhhkhkhhhthhhhhhkdhhhhhhhhhhkhhhdhhhhhhhhhhhhhidd

Critical Surface

Factor of Safety : 0.845
Circle Center X : 31.47 ft
Circle Center Y : 114.74 ft
Circle Radius : 66.19 ft
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Problem Title : WILLOW CREEK POND 1
Description : RECLAMATION PHASE, UPSTREAM FACE
Remarks : STATIC SAFETY FACTOR, RAPID DRAWDOWN
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hkdhkk INPUT DATA ' TITT]
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Profile Boundaries

Number of Boundaries : 10
Number of Top Boundaries : 10

gl Parameters

Number of Soil Types : 1

Piezometric Surfaces

Number of Surfaces
Unit Weight of Water

1
62.40 pct

hdhhhkhddhhhhbhhhhhhhhhhdddhhdhdbbdhhhhddhbhhbbhdbdhdddbdhdbhbhbddddddhbddddddidid

dede e RESULTS Kkkkk
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Critical Surface

Factor of safety : 1.009
. Circle Center X : 43.18 ft

LL N L

Circle Center Y 84.51 ft
Circle Radius : 49.80 ft
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WILLOW CREEK POND 1
RECLAMATION PHASE, UPSTREAM FACE
SEISMIC SAFETY FACTOR, RAPID DRAWDOWN

Problem Title
Description
Remarks

khkhhhhhkhkhhkhkhkhhkhrkhkhhhhhhhhhhhhhhdhhhkkhhdhdhhkhhhhkhhhkkkdhkhhhhhhhhhhhhhihirs

deddkkd INPUT DATA

Je ke ke k ok
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Profile Boundaries

Number of Boundaries : 10
Number of Top Boundaries : 10
!oil Parameters
Number of Soil Types : 1
Piezometric Surfaces
Number of Surfaces : 1
Unit Weight of Water : 62.40 pcf

Earthquake Loading

0.080
0.000

Horizontal Acceleration Coefficient
Vertical Acceleration Coefficient
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Data for Generating Circular Surfaces



Number of Initiation Points : 10
Number of Surfaces From Each Point : 10
Left Initiation Point : 24.00 ft
Right Initiation Point : 48.00 ft
. Left Termination Point : 72.00 ft
Right Termination Point : 88.00 ft
Minimum Elevation : 10.00 ft
Segment Length : 5.00 ft
Positive Angle Limit : 0.00 deg
Negative Angle Limit : 0.00 deg
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Critical Surface

Factor of Safety : 0.800
Circle Center X : 43.18 ft
Circle Center Y : 84.51 ft
Circle Radius : 49.80 ft
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Problem Title
Description
Remarks

WILLOW CREEK POND 1

RECLAMATION PHASE, DOWNSTREAM FACE
STATIC SAFETY FACTOR, RAPID DRAWDOWN
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Profile Boundaries

Number of Boundaries : 10
Number of Top Boundaries : 10

.1 Parameters

Number of Soil Types : 1

Piezometric Surfaces

Number of Surfaces : 1
Unit Weight of Water : 62.40 pcf
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Data for Generating Circular Surfaces

Number of Initiation Points

Number of Surfaces From Each Point

. Left Initiation Point
Right Initiation Point

Left Termination Point

Right Termination Point

Minimum Elevation

a8 48 88 88 4% 0% 98

10

10

14.00 ft
24.00 £t
90.00 ft
107.00 ft
0.00 ft



%
Segment Length : 5.00 ft

Positive Angle Limit ; 0.00 deg
Negative Angle Limit : 0.00 deg
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Critical Surface

Factor of Safety : 1.516
Circle Center X : 33.32 ft
Circle Center Y : 94.98 ft
Circle Radius : 78.41 ft
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Problem Title WILLOW CREEK POND 1
Description : RECLAMATION PHASE, DOWNSTREAM FACE
Remarks : SEISMIC SAFETY FACTOR, RAPID DRAWDOWN
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Profile Boundaries

Number of Boundaries : 10
Number of Top Boundaries : 10

‘1 Parameters

Number of Soil Types : 1

Piezometric Surfaces

Number of Surfaces : 1 '
Unit Weight of Water : 62.40 pcf

Earthquake Loading

0.080
0.000

Horizontal Acceleration Coefficient
Vertical Acceleration Coefficient
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Data for Generating Circular Surfaces



Number of Initiation Points

Number of Surfaces From Each Point

Left Initiation Point

Right Initiation Point

. Left Termination Point
Right Termination Point

Minimum Elevation

Segment Length

Positive Angle Limit

Negative Angle Limit

aa/

10

10

14.00 ft
24.00 ft
90.00 ft
107.00 ft
0.00 £t
5.00 ft
0.00 deg
0.00 deg
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Critical Surface

Factor of Safety : 1.207
Circle Center X : 31.93 ft
Circle Center Y : 106.89 ft
Circle Radius : 90.08 ft
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Problem Title
Description
Remarks

WILL CREEK TRAP 3B
UPSTREAM FACE
STATIC SAFETY FACTOR, RAPID DRAWDOWN
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Profile Boundaries

Number of Boundaries : 12
Number of Top Boundaries : 12
‘1 Parameters
Number of Soil Types : 1
Piezometric Surfaces
Number of Surfaces : 1
Unit Weight of Water : 62.40 pcf
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Critical Ssurface

Factor of Safety : 0.790

Circle Center X : 26.93 ft
. Circle Center Y : 71.42 ft

Circle Radius : 21.44 ft
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WILL CREEK TRAP 3B
UPSTREAM FACE
SEISMIC SAFETY FACTOR, RAPID DRAWDOWN

Problem Title
Description
Remarks
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Profile Boundaries

Number of Boundaries : 12
Number of Top Boundaries : 12
.1 Parameters
Number of Soil Types : 1
Piezometric Surfaces
Number of Surfaces : 1.
Unit Weight of Water : 62.40 pcf

Earthquake Loading

0.080
0.000

Horizontal Acceleration Coefficient
Vertical Acceleration Coefficient
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Data for Generating Circular Surfaces
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Number of Initiation Points : 10
Number of Surfaces From Each Point : 10
Left Initiation Point : 16.00 ft
Right Initiation Point : 26.00 ft
. Left Termination Point : 41.00 ft
Right Termination Point : 47.00 ft
Minimum Elevation : 10.00 ft
Segment Length : 5.00 ft
Positive Angle Limit : 0.00 deg
Negative Angle Limit : 0.00 deg
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Critical Ssurface

Factor of Safety : 0.645
Circle Center X : 26.93 ft
Circle Center Y : 71.42 ft
Circle Radius : 21.44 ft
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Problem Title

WILLOW CREEK TRAP 3B

Description ; DOWNSTREAM FACE

Remarks

STATIC SAFETY FACTOR, RAPID DRAWDOWN
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Profile Boundaries

Number of Boundaries : 12
Number of Top Boundaries : 12

.1 Parameters

Number of Soil Types : 1
Piezometric Surfaces
Nunber of Surfaces : 1
Unit Weight of Water : 62.40 pcf
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TRIAL SURFACE GENERATION
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Data for Generating Circular Surfaces

Number of Initiation Points
Number of Surfaces From Each Point
Left Initiation Point

Right Initiation Point

Left Termination Point

Right Termination Point

Minimum Elevation

o8 48 #8 S0 0 % e

10

10

12.00 ft
20.00 £t
45.00 ft
52.00 ft
10.00 £t
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Segment Length 5.00 £t

Positive Angle Limit : 0.00 deg
Negative Angle Limit : 0.00 deg
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Critical Surface

Factor of Safety : 0.893
Circle Center X : 19.29 ft
Circle Center Y : 85.41 ft
Circle Radius : 41.42 ft
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Problem Title
Description
Remarks

WILLOW CREEK TRAP 3B
DOWNSTREAM FACE
SEISMIC SAFETY FACTOR, RAPID DRAWDOWN
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Profile Boundaries

Number of Boundaries :
Number of Top Boundaries : 12

..l Parameters

Number of Soil Types : 1
Piezometric Surfaces
Number of Surfaces 1.

Unit Weight of Water : 62.40 pcf

Earthquake Loading

Horizontal Acceleration Coefficient
Vertical Acceleration Coefficient

0.080
0.000
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Data for Generating Circular Surfaces
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Number of Initiation Points : 10
Number of Surfaces From Each Point : 10
Left Initiation Point : 12.00 ft
. Right Initiation Point : 20.00 ft
Left Termination Point : 45.00 ft
Right Termination Point : 52.00 ft
Minimum Elevation : 10.00 ft
Segment Length : 5.00 ft
Positive Angle Limit : 0.00 deg
Negative Angle Limit : 0.00 deg
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Critical Surface

Factor of Safety : 0.742

Circle Center X : 19.29 ft
Circle Center Y : 85.41 ft
Circle Radius : 41.42 ft
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Chapter 12, Section 6
Castle Gate Mine
Willow Creek Refuse Removal Project July 1995

APPENDIX 12-6-1
DRILL LOGS

No. 7102

RICHARD B. WHITE

. 007/004
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Figure 1

Cyprus Plateau Mining Company

BOREHOLE NUMBER: TH"O 1 SMEET 1 OF 3
BORING LOCATION: SURFACE ELEVATION: _ 6301.0
DRILLING CO.: A8 & Q Enginserng inc. DRILLER: 8. Hardl DATE/TIME STARTED: 16 NOV B4/ 1245
EQ!PME!T; CME - &8 DATE/TIME FINISHED: 17 NQV 94/ 0930
WATER DEPTH: _44.8 DATE/TIME OF DEPTH: __ 17-11-84/ 0830 LOGGED BY: _ G.E. Milsr
= ] ) 1 STANDARD PENETRATION TEST
S$O0IL PROFILE SAMPLES 4,V BLows PER FOOT
— — “—=1 vermm WATER CONTENT, PERCENT & RANGE | . ONS",“,’:‘;,';:“ on
, SoiL v
DEFTH DESCRIPTION cLass | NO- | TYPE lcountie] wNits) 0 WVt 5
. Top PVC slav;
NA
Feet Faet
F 8301.0{ Compact to vary danse, brown to E E
- 0.1 yellowish and grayish brown, - 3
F SAND, some Silt, little Sandstone E 3
2 fragments, trace Clay, trace Coal, 2 "
E dry ‘ . 3
3 {ROAD FiLL) F 3
- . 5.0
F SM | 1 | SPT |az2i27 | 3 a
- D 10,0
- SM{2|SPT | meas | 3 a
- £16.0
E SP | 3 | SPT |munt E a
3 W |4 | SPT | eas | 2007
- 0278.6] e, =
E 2260 Vary dense, light yellowish brown = 3
F to light grayish yellow, Silty SAND, 3 3
o little to some Sandstone fragments, £~ =
£ trace Clay, dry to damp E 5 E
- Continued Next Page 26.07
WELL CONS ON DETAILS
CASED INTERVAL: N/A BENTONITE INTERVAL: N/A
CASING MATERIAL: N/A GROUT INTERVAL/TYPE: N/A
CASING DIAMETER: N/A SCREENED INTERVAL: N/A
FILTER INTERVAL/TYPE: N/A SURFACE CASING WITHLOCK: YES(O NOX®
DISCLAIMER:  This log Is not to ba used separately from the engineeting report.
NOTE 1: Ses Covar Page For Legend And Soit Deseription Methodology NOTE 2: N/A
Project No,: Design By: Scale:
ses 9. €. Mhwr g6:1 Willow Creek
Fila: Orawn By: Date:
CYMAS M, Falhurst December 185, 1994
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VAR Pave Qiove Riod, P.0. Tex F140W
Srammbent Springs, Colwades #0417

Figure 1

ACZE 10 JAN 95

BOREHOLE NUMBER: TH'O 1 SHEET 2 OF 3
BORING LOCAYION; SURFACE ELEVATION: _ 6301.0
(LAING CO,: RS & G Enginaering Ine. DRILLER: 8. Mard DATE/TIME STARTED: 16 NOV 84/ 1248
EQUIPMENT; CME - 66 ATE/TIME FINISHED: __ 17 NOV 94/ 0930
WATER DEPTH; _44.8 DATE/TIME OF DEPTH: __ 17-11:04/0830 LOGGED BY: _G.E. Miier
STANDARD PENETRATION TEST
SOIL PROFILE SAMPLES 4 N’ BLOWS Pegoroor.o
WATER CONTENT, PERCENT & RANGE | WELL
ELEV, soiL uscs | o | oe | BLOW | DEPTH w ™ CONSTRUCTION
DEPTH DESCRIPTION class | MO COUNT/E"] (UNITS) 0 g0 “ao- 80
Foet {Continued) Feut
- SM | 5 | sPT |ssnoasf 3 >
1 E
- E-30.0 :
3 SM | & | SPT |4osesg0F 3
2 F-36.0-
- SM | 7 | SPT | 62060 F_ A 4
E 0263.0] s E 3
3 38.0’ Very dense, light yellow brown to - 3
- light gray brown, Clayey c-f SAND, - -
L some Sandstone, somae Siltstone, £ 3
—~ wet F-40.0-
- ST EISPrTeEE
2 E 45,03
F SC | 9 |SPT |63¥va3 |, 3
3 e
[ 8263.0] .o icrcciiaiccascaeen- = 3
E 48.00 Bedrock Sandstons E ]
- Continued Next Page 50.0
CONS ON DETAILS
CASED INTERVAL: N/A BENTONITE INTERVAL: N/A
CASING MATERIAL: N/A GROUT INTERVAL/TYPE: N/A
CASING DIAMETER: N/A SCREENED INTERVAL: N/A
FILTER INTERVAL/TYPE: N/A SURFAGE CASING WITH LOCK: YES [ NO®
DISCLAIMER:  This log is not to be used separately from the engineering report.
NOTE 1: Ses Cover Page For Legend And Soil Description Mathodology
Project No.: Design By: Scale:
soe 9. & Miter ge:1 Willow Creek
File: Deawn By: Oata:
cYms M. Faichuret December 18, 1984

Cyprus Plateau Mining Company




BOREHOLE NUMBER: ' TH-O 1 SHEET 3 OF 3
BORING LOCATION: SURFACE ELEVATION: _ 6301.0
DAILLING €O.: RE & G Enginssring Inc. DRILLEA: &. ".‘!1" OATE/NIME STARTED: 18 NOV B4/ 1246
FQUIPMENT: CME - 68 ' DATE/TIME RINISHED: 17 NOV 94/ 0930
WATER DEPTH; _44.8 DATE/TIME OF DEPTH: __ 17-11-94/ 0830 LOGGED 8Y: O.E. Miller
STANDARD PENETRATION TEST
SOIL PROFILE SAMPLES 4 'N' BLOWS PER FOOT
WATER CONTENT, PERCENT & RANGE WELL
ELEV. son uscs | o | qype | BLOW [ DEpTH w ™ CONSTRUCTION
DEFTH DESCRIPTION cuass | N0 COUNT/8Y (UNITS) 20 40 eo 80
Feet {Continued) Foet
: Mudstons from 51.0" to 51.5° -— :m:: E
. E-55.0-
E 6246.0 F 3
66.0] Bottomn of Hole at 56.0'
NOTE: Lost §' of NX casing -
{43-48°) in hole.
NOTE: Water table at 44.8" from
ground lavel.
CONS AILS
CASED INTERVAL:  N/A BENTONITE INTERVAL:  N/A
CASING MATERIAL: N/A GROUT INTERVAL/TYPE: NI/A
CASING DIAMETER: N/A SCREENED INTERVAL: NI/A
FILTER INTERVAL/TYPE: NI/A SURFACE CASING WITH LOCK: YESD) NO®
DISCLAIMER:  This log is not to be used separately from the engineering report.
NOTE 1: Sees Cover Page For Legend And Soil Description Mathodology
Project No Design By:
S 9. £: Miter 66:1 Willow Creek
B File: Drawn By: Data:
5 CYPRE M. Fairhuret Dwoembaer 16, 1904
- -
o| ‘TorraMatrix ;
e e Figure 1 Cyprus Plateau Mining Company
| R
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EQUIPMENT: CME - 66

BOREHOLE NUMBER: SHEET 1 _OF 8
BORING LOCATION: SURFACE ELEVATION: _6361.0
DRILLING CO.: RE & G Engineadag lne. DRILLER: 8. Herdey DATE/TIME STARTED: 17 NOV 84/ 1226

DATE/TIME FINISHED: 21 NOV 84/ 1830

ACZE 10 JAN 86

WATER DEPTH:. 06.6 DATE/TIME OF DEPTH: __ 22-11-94/ 0818 LOGGED BY: _O.E. Miler
STANDARD PENETRATION TEST
S0IL PROFILE SAMPLES 4 N m.‘%ws Pegoroor”
WATER CONTENT, PERGENT & RANGE | WELL
ELEV, son uscs sLow | peeTH W CONSTRUCTION
DEPTH DESCRIPTION cLass | N9 | TYPE lcounter (uniTs) 20 40 "eo- w0
! Top PVC alav:
A
Fest Fest
E 8361.0| Compact, dark yellow brawn to F E
. 0.3 brown red to burnt orange-red, = = /
] mottled, SAND, little Clay, wet E ] 7
E {from water introduced downhole) E- E
2 (FILL) E /
F 63656.0 3 E /
- 6.0
E 5.0 s Drivi i - E
E_ :\rlg:z:";a.onvma NX pipe after ,2?:/ 1 1ser| v B ERR /
F0364.0 e E 3 ¥
7.0 Compact to very dense, red brown 3 3
= to yellow brown to light brown = 3
3 yellow, mattied, Clayey SAND, F 3 //
3 soma Sandstone, wet 3 3 /
E (COLLUVIUM) : 10.0 /
2 SC|2iSPT jannana | S N .//
= >
a DR AFT -16.0- %
E sc | 3 | sPT |swawaol 3 a Y
9 %
F 19.0] SANDSTONE BEDROCK 3 E //
3 NA | 4| 3PT | S0 | 200 %
3 e Y
- Continued Next Page . [25.07
WELL CONSTRUCTION DETAILS
CASED INTERVAL: 0-119.¢ BENTONITE INTERVAL: 96.2' - 92.2
CASING MATERIAL: Schedule 40 & 80 PVC GROUT INTERVAL/TYPE: 92.2'.0
CASING DIAMETER: 1.0" SCREENED INTERVAL: 119.6' - 99.6'
FILTER INTERVAL/TYPE: 120°-96.2'/ 10-20 sand SURFACE CASBING WITHLOCK: YESO NO@®
DISCLAIMER:  This log is not 10 be used saparately from ths enginesring report.
NOTE 1: See Cover Page For Legend And Soit Description Methodology  NOTE 2: N/A
Project No.: Design By: Scele:
L 9. €: Milor Willow Creek
Fle: Drawn By: Date:
CYMmS M., Fairt Decsmber 15, 1994
TerraMatrix
Frema & ot T Figure 2 Cyprus Plateau Mining Company
TAFS Povit Cenve Raad, P.0. Bex 1100t
Seommiress Sprngs, Coluads m"




TH-02

BOREHOLE NUMBER: SHEET 2 OF 6
BORING LOCATION: SURFACE ELEVATION: &6261.0

DAILLING CO.: RB & G Engltwerng inc. DRILLER: 8. Hardey DATE/MIME STARTVED:

17 NOV 94/ 1226

EQUIPMENT: CME - &8

DATE/TIME FINISHED: . 21 NOV 94/ 1830

WATER DEPTH; 90.8 DATE/TIME OF DEPTH: ___23-11.94/ 0818 LOGGED BY: _Q.E. Milter
STANDARD PENETAATION TEST
S0IL PROFILE SAMPLES 4 N BLOWS PER FOOT
WATER CONTENT, PERCENT & RANGE WELL

ELEV. soIL uscs [ o | rypg | BLOW | DEPTH N . | CONSTRUCTION
[T GEPTH | OESCRIPTION class | M9 COUNT/| (WUNITS) 20 4o "ao- 80

Fast {Continued) Fest
Fe330 E
E 2600 Switch to coring. See Rock Core C E
- Log for coring detail. E E
3 30,0
3 E-36.0-
3 -40.0-
- -46.0
F, =2 -
3 E 3
3 E 3

Continued Next Page s0.0
WELL CONSTRUCTION DETAILS

CASED INTERVAL: 0-119.68' BENTONITE INTERVAL: 96.2' - 92.2'

CASING MATERIAL: Schedule 40 & 80 PVC GROUT INTERVAL/TYPE: 92.2'-0

CASING DIAMETER: 1.0" SCREENED INTERVAL: 119.6' - 99.6°

FILTER INTERVAL/TYPE: 120'-96.2'/ 10-20 sand SURFACE CASING WITHLOCK: YESD NO @

DISCLAIMER:  This log is not to be used separately from the enginesring report.

NOTE 1: Sea Cover Page For Legend And Soll Dascription Methodology
Project No.: Dasign By: Scale;

sos 9. E. Miler 56:1 Willow Creek
File; Drawn By: Date:
CYPRS M. Faichurst December 15, 1954

ACZE 10 JAN 96

TorraMatrix

VAT Pt Qruve Meod, P.0. Bex 1140V
- Apnngs, Coleiade 80471

Figure 2

Cyprus Plateau Mining Company




BOREHOLE NUMBER: TH"O 2 SHEET 3 OF @
BORING LOCATION: . SURFACE ELEVATION: 63510
DRILLING CO.: RE & G Engineering lne. ORILLEA: 8. Herday DATE/TIME STARTED: 17 NOV 94/ 1226
EQUIPMENT; CME - 66 OATE/TIME FINISHED: __21 NOV 94/ 1630
WA'I"ER_QEPTH: [ 1K) DATE/TIME OF Diﬂi: 22-11.84/ 0818 LOGGED BY: G.E. Miller
STANDARD PENETRATION TEST
SOIL PROFILE SAMPLES ™ N e%ws PE:OFOOT 80
“WATER CONTENT, PERGENT & RANGE | WELL
ELEV. soiL uscs | o | yypg. | Btow | oePTH e CONSTAUCTION
DEPTR DESCRIPTION cuass | MO |counTie s 20 o “a0- 60
Feot {Continued) Feet
- 4 56,0
3 -60.0-
2 £ 65.0-
- -70.0
Continued Next Page -
‘ WELL CONSTRUCTION DETAILS
CASED INTERVAL: 0-119.¢' BENTONITE INTERVAL: 96.2' . 92.2'
CASING MATERIAL: Schadule 40 & 80 PVC GROUT INTERVAL/TYPE: 92.2'-0
CASING DIAMETER: 1.0" SCREENED INTERVAL: 119.6" - 99.8°
FILTER INTERVAL/TYPE: 120'-96.2'/ 10-20 sand SURFACE CASING WITHLOCK: YEsO NO ®
DISCLAIMER: This log is not to be used separately from the sngineering report.
NOTE 1: See Cover Page For Legend And Soil Description Methodology
Project Na.: Design By: Scale:
ses 9. £ Mitw gk:1 Willow Creek
§ File: Orawm By: Date:
zZ cYms M. Faichurst Decsmber 16, 1984
- -
(=) ® _»
- ‘Ih'm."'?mmw 4.3 Figure 2 Cyprus Plateau Mining Company
u J.'i Pine Givee Rnod, P.0. fuu Fla0w
o Smpminesl Sonngs, Colerode #0477




BOREHOLE NUMBER: TH"O 2 SHEET & OF ¢
BORING LOCATION: SURFACE ELEVATION: #3£1.0
RILLING CO.: RE & O Englnsering Inc. DA : B, Har DATE/TIME STARTED; 17 NOV 94/ 1226
EQU!PMENT; CME - 68 DATE/TIME FINISHED: 21 NOV 94/ 1830
WATER DEPTH; 88.8 DATE/TIME OF DEPTH: 22-91-84/ 0816 LOGGED BY: G.E. M__ﬂ_og
R STANDARD PENETRATION TEST
SOIL PROFILE SAMPLES 4 N 8LOWS PER FOOT
“WATER CONTENT, PERCENT & RANGE | WELL
ELEV. soIL uscs | o | rvpe | BLOW | DEPTH W CONSTRUCTION
DEPTH DESCRIPTION cLass|" couNT/e] (UNITS) 20 40 e 80
Faeot {Continued) Feet
3 E
r 3 3
3 E E
X 80.0-
- £ 85.0]
DR X
- 90,0
- E-95.0-
F RE25
- Continued Next Page 100,
WELL CONSTRUCTION DETAILE
CASED INTERVAL: 0-119.¢ BENTONITE INTERVAL: 96.2' - 92.2'
CASING MATERIAL: Schedule 40 & 80 PVC GROUT INTERVAL/TYPE: 92.2'-0
CASING DIAMETER: 1.0 SCREENED INTERVAL: 119.8' - 99.8'
FILTER INTERVAL/TYPE: 120°'-96.2'/ 10-20 sand SURFACE CASING WITHLOCK: YES(O NO®
DISCLAIMER:  This log is not to be used ssparately from the enginesring repost.
NOTE 1: See Cover Page For Legend And Soil Description Methodology
Project No.: Design By: Sosle:
ses 9. £ Miter 8:1 Willow Creek
L] Fite: Drawn By: Date:
Z CYMS M. Felhurat Deasmber 15, 1984
8 -
- M S e Figure 2 Cyprus Plateau Mining Company
BI VA7 Pos Qe Buad, 1.0, iex T140W
= anwiau Gprings, Colyruds 40477




ACZE 10 JAN 95

BOREHOLE NUMBER; TH-OZ SHEET & oF o

BORING LOCATION: SURFACE ELEVATION:  6361.0

DRILLI Co.: RE&Q nesring inc. DAILLER: K. Hartley DATE/TIME STARTED: 17 NOV 84/ 1226

EQUIPMENT: CME - 88 OATEITIME FINISHED: 21 NOV 94/ 1830

WATER DEPTH: _84.8 OATE/TIME OF DEPTH: __22-11-04/ 08918 LOGGED BY: G.E. Miller

STANDARD PENETRATION TEST
S0IL. PROFILE SAMPLES 4 N 8LOWs Pegoroor 0
" WATER CONTENT, PEACENT & RANGE | . WELL

ELEV. S0IL Uscs wo.l rve BLOW DEPTH —— CONSTRUCTION

DEPTH DESCRIPTION cLass | M9 | TYPE countie (wniTs) R A

Feat {Continued) Foot
] E 3 =
] E ] =1
3 3 =
3 £105.0 =
- F-‘ £110.01 =
- £116.03 =
: T =
3 £4120.0:
3 E
3 ]
E
B Continued Next Page 26.07

CONS AlLS

CASED INVERVAL: 0-119.6¢ BENTONITE INTERVAL: 96.2' - 92.2°

CASING MATERIAL: Schedule 40 & 80 PVC GROUT INTERVAL/TYPE: 92.2'-0

CASING DIAMETER: 1.0" SCREENED INTERVAL: 119.8' - 99.6°

FILTER INTERVAL/TYPE: 120°.96.2'/ 10-20 sand SURFACE CASING WITHLOCK: YESO NOX

DISCLAIMER:  This log is not to be used separately from the enginesring report.

NOTE 1: See Cover Page For Legend And Soil Ducrigtlon Mathodology
Project No.: Dasign By: Sasle:

L 9. €. Mite 56:1 Willow Creek
Fele: Drawn By: Date:
CYPRE M. Fairhurst Decamber 18, 1954

Terra i

JerraMatnx |\ ., , Cyprus Plateau Mining Company

olockondrisdog sty s-Miondes




|_BOREHOLE NUMBER: TH-02 SMEET 8 OF @

BORING LOCATION: SURFACE ELEVATION: _ 6361.0
DRILLING CO.; RS & O Enginearing ine. DRILLER: 8. Herdey DATETIME STARTED: 17 NOV D4/ 1226
EQUIPMENT: CME - 68 DATEIT!ME FINISHED: 21 NOV 94/ 1630
WATER DEPTH: _96.8 OATE/TIME OF DEPTH: __22-11-84/ 0816 LOGGED BY; _G.E. Milar
STANDARD PENETRATION TEST
& 'N' BLOWS PER FOOT
SOIL PROFILE SAMPLES A 'N'BLOWS PER FOOT
[WATER CONTENT, PERCENT & RANGE |
ELEV. soi uscs | o | rype | BLOW | DEPTH i CONSTRUCTION
DEPTH DESCRIPTION cLass | N9 COUNT/ST] [UNITS) 20 40 "e0- 80
80
Foet {Continued) Fest

LARIRRARELERLDRLLAN LALY

P ST PYETI INTTR TN

DRAFT

lI||ll]lll|tllll-Lr|1|Illlilillllln‘r]ll
3
a
u!llll'1nl]xl]!?“lllujlll;nllrulnu

138.6| Bottom of Hole at 138.5'

WELL CONSTRUCTION DETAILS
CASED INTERVAL: 0-119.¢' BENTONITE INTERVAL: 96.2° - 92.2°

CASING MATERIAL: Schedule 40 & 80 PVC GROUT INTERVAL/TYPE: 92.2'-0
CASING DIAMETER: 1.0" SCREENED INTERVAL: 119.6° - 99.6'
FILTER INTERVAL/TYPE; 120°'-96.2'/ 10-20 sand SURFACE CASING WITH LOCK: YESDO NO X

DISCLAIMER:  This log is not to be used separately from the sngineering report,

NOTE 1: Ses Covar Page For Legend And Soil Dascription Masthodology
Project No.: Dasign By: Scala:
__s0e Q. € Miter 86:1 Willow Creek
O File: Drawn By: Date:
z cYms M. Fairh December 15, 1994
é pgmenion Eovhaumamst caons &ngn% l.),.( Figure 2 Cyprus Plateau Mining Company




TH-03

ACZE 10 JAN 85

BOREHOLE NUMBER: SHEET 1 OF 3
BORING LOCATION: SURFACE ELEVATION; _ 6134.0
DMILLING CO.: RS & G Englnsaring Inc. DRILLER: B. Hertley DATE/TIME STARTED: 16 NOV 04/ 1360
UIPMENT: CME - 88 DATE/TIME FINISHED; __18 NOV 94/ 1018
WATER DEPTH: N/A DATE/TIME OF DEPTH: __ N/A LOGGED BY: _Q.E. Miller
STANDARD PENETRATION TEST
SOIL PROFILE SAMPLES 4, eLows PERFOOT
[WATER CONTENT, PERCENT & RANGE | WELL
ELEV. SOIL uscs | .o | rypg | BLOW | DEPTH — CONSTRUCTION
BEPTH DESCRIPTION cLass | NO- countie wNTS) 20 oo™ o0~ e
Top PVC slav:
NA
Foot Foet
[ 8334.0) Cuttings are a Light brown to E E
E. 0.4}, yollow, CLAY, some Sand, little ; - -
 6333.0| \Sandstone fragments | E 3
= 1.9 Dense to very dense, black, 3 E
E shaley, COAL, some mudstone = 3
E fragments, little Sand, little Clayey, - E
- dry = 3
E (COAL REFUSE] E 5.0 E
F COAL E 3
;_ REF 1 | SPT {17a6/47 ;_ _; A
2 COAL 100
o 9 E 3
3 REE 2 | SPT | w1 - 3 A
3 COAL 180
E 1 3 3
- REF 3 | SPT |1626/29 E 3 a
_ COAL 200
B Continued Next Page -26.0-
WELL CONSTRUCTION DETAUS
CASED INTERVAL: N/A BENTONITE INTERVAL: N/A
CASING MATERIAL: N/A GROUT INTERVAL/TYPE: N/A
CASING DIAMETER: N/A SCREENED INTERVAL: N/A
FU.TER INTERVAL/TYPE: N/A SURFACE CASING WITHLOCK: YESDO NO &
DISCLAIMER:  Thia log Is not to be used saparately from the engineering report.
NOTE 1: See Cover Page For Lagend And Soll Description Methodology  NOTE 2: N/A
Project Na.: Design By: Scale:
L 9.E: Mter 58:1 Willow Creek
File: Drawn By: _ Date:
cYms M. Feithurst Dacember 16, 1994

e e Figure 3 Cyprus Plateau Mining Company




BOREHOLE NUMBER: TH:03 SMEET 2 OF 3
|_BORING LOCATION: SURFACE ELEVATION: 6334.0
DRILLING CO.: AR & O En!mdng g, DAILLER: &. Hardey OATE/TIME STAATED: 16 NOV 04/ 1360
EQUIPMENT; CME - DATE/TIME FINISHED: 18 NOV 94/ 1016
WATER DEFTH: _ N/A DATE/TIME OF DEPTH: /A LOGGED 8Y; G.E. Milles
STANDARD PENETRATION TEST
SOIL PROFILE SAMPLES 4 N BLOWS PER FOOT
WATER CONTENT, PERCENT & RANGE | WELL
ELEV. soiL uscs | o | ropg | BLOw | oEPTH o CONSTRUCTION
BEPTH DESCRIPTION cLass | N CoOuNT/a®| WNITS) 20 40 "eo- @0
Fest {Continued) Foet
F COAL E E
2 ‘REF 5 | SPT |1viwar 3 3 5
- 6306.6 -
F 27.5| Note: Added water downhole 2 3
f 6308.01 pote: Clayey and sticky F e
- 28.0 (axpansive) from 28.0° to 29.0', T
= — E-30.0-
_ REF 6 | SPT |2v3wzr = __-_ a
3 350
2 C&.}L 7 | sPT |1wswasE 3 .
- | DRAFT =
- oAl E-40.0-
__ nee | 8 SPT 2002420 3 __ a
3 E 3
- 46,03
E 6288.0 Cﬁ?Ell"-'L 9 | SPT |asaovasf, 3 a
E 46.0| Note: Clayey and sticky E 3
3 =
E 6286.0 E 3
E 48.0| Note: Added water downhole E E
- Continued Next Page 50.0-
] CONS AILS
CASED INTERVAL: N/A BENTONITE INTERVAL: N/A
CASING MATERIAL: N/A GROUT INTERVAL/TYPE: N/A
CASING DIAMETER: N/A SCREENED INTERVAL: N/A
FILTER INTERVAL/TYPE: N/A SURFACE CASING WITHLOCK: YESD) NOX®
DISCLAIMER:  This log is not to be used separately from the engineering report.
NOTE 1; See Cover Page For Logend And Soil Description Mathodology
Project No.: Dasign By: Scale:
08 Q. E. Miller 56:1 Willow Creek
B Fite: Orawn By: Date:
z CYMmS M, Fair ber 16, 1904
| TerraMatrix
| G Figure 3 Cyprus Plateau Mining Company
O sraen bomet, Covdo 00417




BOREHOLE NUMBER:

TH-03

SHEET 3 OF 3

| soRiNG LOCATION:

SURFACE ELEVATION: 6334.0

EQUIPMENT: CME - 86

DRILLING CO.: RE & G Engineering Ing, ORILLER: 8. Hortley

OATE/TIME STARTED:

16 NOV 94/ 1360

DAYE/TIME FINISHED;

16 NOV 94/ 1016

LOGGED 8Y: O.E Millwy

WATER DEPTH: N/A

SOIL PROFILE

DATE/TIME OF DEPTH: /A

SAMPLES

STANDARD PENETRATION TEST
A °‘N' BLOWS PER FOOT
20 40 [ 80

ELEV,
DEPTH

SOiL
DESCRIPTION

NO.

TYPE

sLow

COUNT/O"

DEPTH
wn W
(UNITS) gr'r’ W:o 80 80

WATER CONTENT, PERCENT & RANGE
——d

WELL
constaucTion|

Feet

{Continued)

Feet

™

LE LALS

IARERARLE

E 6277.0

[T

8281.0
63.0

6279.0
66.0]

67.0

6273.4
60.8

Nota: trace Clay

SPT

168/26/38

DRAF

556.0

Note: Firm drilling

SPY

18/28/34

Note: Hard drilling with sandstone
fragments

LY lanslsin TTIITTES T IETTI AT

L RARAN MR RAREF LALLE LLAR] LELAN LARRS RALEN ERAAN AL

Very dense, brown gray, fine
grainad, SANDSTONE, little clay,

12

SPT

24/80/4°

60.0

wet
(SANDSTONE BEDROCK)

LA TALE ALAL) EALAN LARRN LA

r 8266.0
88.0

[-0266.0
E en.0] SANDSTONE

ARl

IALES BEAR M

6202.0|

65.0

~
o
o

sl bbb bivudag, wrliaaa e boeea]anarfaans

IALRY LERARRARAS LARAN LAY LARRY RALL) LALLI SARLY LRALNERARF LAN

72.0{ Bottom of Holq at 72,0°

CASED INTERVAL: N/A
CASING MATERIAL: N/A
CASING DIAMETER: N/A

FILTER INTERVAL/TYPE: N/A

WELL CONSTRUCTION DETARS

BENTONITE INTERVAL:
GROUT INTERVAL/TYPE:
SCREENED INTERVAL:
SURFACE CASING WITH LOCK:

N/A
N/A
N/A
YES O

NOW

Ousign By:
a. £. Milkler

Project No.:
ass

Scale:
56:1

DISCLAIMER: This log Is not to be used separately from the anginesring report.
NOTE 1: Ses Cover Page For Legend And Soil Dascription Methodology

File: Drawn By:
CYPRS M. Fairhurst

Date:

I

Willow Creek

16, 1954

TerraMatrix
Enginesting & Envionmental Eetvices

R Pt Grive Rd, .0, Buw FIA0YE
Wraamirval Sprmge, Cotinite 80417

ACZE 10 JAN 95

Figure 3

Cyprus Plateau Mining Company




BOREHOLE NUMBER: TH-O 5 SHEET 1 OF 3
BORING LOCA“%: URFACE__E_LEVATION: 52_28.0
DAILLING CO.: RB & O Enginsering inc. ORILLER: 8. Herdl ATE/TIME STARTED: 14 NOV 04/ 1146
EQUIPMENT; CME - B8 ATE/TIME FINISHED: 16 NOV 04/ 1130
WATER DEPTH:__N/A DATE/TIME OF DEPTH: _ MIA LOGGED BY: _MMFalchu/.E. Millas
STANDARD PENETRATION YEST
SOIL PROFILE SAMPLES P BLOWS PER FOOT
WATER CONTENT, PERCENT & RANGE WELL .
LEV. soIL uses | o | e | Stow | pepTH e CONSTRUCTION
BEPTH DESCRIPTION cLass| N countre (uNITS) 0 o e 80
Top PVC elev:
NA
Feat Faet
F 8298.0| Cuttings are a Light yellowish E 3
L. 0.1}. brown, GRAVEL and SAND, dry ; - =
F 6297.0) (TOPSOIL)  ooeeeeeeeeeee : F 3
19 [ag cuttings: 3 3
E Black COAL \ E 3
F (COAL REFUSE) I
- - 5.0 -3
- DR AFT E 10.0-]
3 -16.0-
- . 20.03
F 6277.0 E 3
E 21,0 Note: Sandstone boulder from F F
= 21.0'to 22.0° - S
- Continued Next Page 26.0
U AlLS
CASED INTERVAL: NI/A BENTONITE INTERVAL: N/A
CASING MATERIAL: N/A GROUT INTERVALTYPE: N/A
CASING DIAMETER: N/A SCREENED INTERVAL: N/A
FILTER INTERVAL/TYPE: N/A SURFACE CASING WITHLOCK: YESD) NO @
DISCLAIMER:  This log is not to be used separately from the sngineering report.
NOTE 1: Sea Covar Page For Legend And Soil Description Methodology  NOTE 2: NJ/A
Project No.: Design By: Scale:
s M. Folhurat ge:1 Willow Creek
- Y Drawn By: Date:
§ cYms M. Faithurt Osoamber 16, 1994
L ]
Q - -
2| TerraMatrix Figure 5 Cyprus Plateau Mining Company
3] I od o sy 4 il
o




BOREHOLE NUMBER; TH-O 5 SHEET 2 OF 3
|_BOHING LOCATION; SURFACE ELEVATION: _ §298.0
QEILUNG €O.: MB&G En!mrlng g, ORILLER: 8. Hardey DATE/TIME STARTED: 14 !QV $4/ 1148
EOU‘PM;NT: CME - [1] ATE/TIME FINISHED: 16 NOV 84/ 1 130
WATER DEPTH: _N/A DATE/TIME OF DEPTH: _ NIA LOGGED BY; MMFuirw/a.E. Mitar
B STANDARD PENETRATION TEST
SOIL PROFILE SAMPLES 4 N BLOWS PER FOOT
WATER CONTENT, PERCENT & RANGE WELL
ELEV. solL uses | o | vpe | BLOW | DEPTH N CONSTAUCTION
[ OEPTH | DESCRIPTION clLAss{" " COUNT/S"| (UNITS) 20 40 " 80 @0
Feet {Continuad) Feet
F COAL F 3
3 1 | SPT 161333 3 4
-8271.5 REF : 3
_ 26.8| Note: Drilling more dense 2 3
. ol F-30.0
_ REF 2 | SPT 1422126 ;_ _: A
DRAFT
- AL ~36.0-]
¥ e ¢ 3 A
- aer | 3 | T -
- - 40.0-3
E 8260.0] s _ _ﬁ
. 42,0, Sandstone boulder zone d 3
E 6263.0 £ 45.0 3
E' 46.0| No sample recovery NAT 4 [SPT | sa0~ £
E 0280.0| 3
[ 47.0{ Very dense, light yellow brown o 3
= {10YR 5/4], weakly cemented to = 3
s some arass well comented, very E E
- fine grained, - 3
3 SANDSTONE/QUARTZITE and ¢-f é_ 50.0-
Continuad Next Page .
WELL CONSTRUCTION DETAULE
CASED INTERVAL: N/A BENTONITE INTERVAL: N/A
CASING MATERIAL: N/A GROUT INTERVAL/TYPE: N/A
CASING DIAMETER: N/A SCREENED INTERVAL: N/A
FILTER INTERVAL/TYPE: N/A SURFACE CASING WITHLOCK: YESO NO @
DISCLAIMER:  This log Is not 10 be used separately from the enginesring report.
NOTE 1: See Cover Page For Legend And Soil Dueriglion Methodology
Projact No.: Design By: Scale:
888 M. Fairhurst &5:1 w"llow Creek
21 Fite: Drawn By: Date;
% CYPRS M. Fairhurst Pecembar 16, 1994
4
o
- ﬁ% Figure 5 Cyprus Plateau Mining Company
™ J:'i'a‘!.'a.".‘.. n-:.':;. e n.qm
Q1 Samion tpangs. Coiniase 90417




BOREHOLE NUMBER: TH“O 5 SHEET 3 OF 3
BORING LOCATION; __ SURFACE ELEVATION: _ 6298.0
RILLING GO.: RE & O Enginssring Inc. DRILLER: 8. Hard _D_ATM QTMTEP: 14 NOV 84/ 1148
EQUIPMENT; CME - 66 DATE/TIME FINISHED: 16 NOV 847 1130
WATER DEPTH: _N/A DATE/TIME OF DEPTH: __N/A LOGGED BY: _MMFalehya.E. Misler
STANDARD PENETRATION TEST
SOIL PROFILE SAMPLES 30 "N' BLOWS PER FOOT _
| WATER CONTENT, PERCENT & RANGE | WELL
ELEV. SO uses | o | rvpe | Btow | oEPTH W ™ CONSTRUCTION
DEPTH DESCRIPTION cLass | NO- COUNT/S®| UNITS) 20 %0 e 80
Feet {Continued) Feet -
: silty SAND, trace c-f Gravel F 1
E (sub-anguler sandstonel, damp to SP | § | SPT |awesrss 3 >>
3 dry E 3
X = E 55.0-
_ S | € | SPT yusaeas _ E >3
1 o
- ?50.0—:
:_0230.9 ) 7 SP 602" b 3 y
81.1 Bottom of Hole at 61.1'
R ART
D&& \
WELL CONSTRUCTION DETAILS
CASED INTERVAL: N/A BENTONITE INTERVAL: N/A
CASING MATERIAL: N/A GROUT INTERVAL/TYPE: N/A
CASING DIAMETER: N/A SCREENED INTERVAL: N/IA
FILTER INTERVAL/TYPE: N/A SURFACE CASING WITHLOCK: YES [ NO®
DISCLAIMER:  This log Is not to ba used separately from the sngineering report.
NOTE 1: See Co
Prajeat No.:
sse Willow Creek
0] Fie:
i CYMS ,
(=4 ) - _ -
2 Mﬁm% Figure 5 Cyprus Plateau Mining Company
E VR Pve Geava Road, £.0. Ins 1100
< nmpiep gt Bpngh, Cohiie g 80477




QOREROLE NUMBER: TH-O 6 SHEET 1 OF 3

BORING LOCATION: SUREACE ELEVATION: _§346.0

ONLLINQ CO.: REAG Inﬂnudu e, QN&LEH: 8, Hatdey DATEITM STARTED: 1% !ﬂlll 0788

EQUIPMENT: CME - 88 DATE/TIME FINISHED: 11 NOV 94/ 1600

WATER DEPTH: _NIA _DATE/TIME OF DEPTH: __ /A LOGGED BY: M. Fairtwrst

[ STANDARD PENETRATION TEST
SOIL PROFILE SAMPLES 4N 6LOWS PER FOOT
[ "WATER CONTENT, PERCENT & RANGE | WELL

ELEV. SOIL uscs slow | pept — CONSTRUCTION

ST DESCRIPTION cuass{NO-| TYPE [ooinrie] wnivs 0 oMM e
Top PVC slev:
A

Feat Faet
[ 8346.0| Vary dense, grayish orange to pale 5 3
- 0.) - moderate yellowish brown, c-f -
: SAND, trace to some Silt, trace to E e
3 little c-f sub-angular Gravel, trace 3 3
3 Clay, damp to dry E 3
g (COLLUVIUM) E ]
. £ 5.0
_ 'im 1 | SPT |1a26082 __ _ a
E
3 S
E s - -
: o5 e E 0o
- ‘ ; :..-,.{‘ / T’; i F 10.0-3
F A & - a 3
E' SM 2 | SPT |ser3wv27 - ,;1 h
; 3
= - 1 5.0%
- SW- m I
3 wiq | 3 | SPT javsas | 3
- - -
3 S| 4 TSP e | 2007
~ - =
: E
rE- 5—25 0-'-5'

-Continued Next Page *
CONS' 10N D ILS

CASED INTERVAL: N/A BENTONITE INTERVAL: N/A

CASING MATERIAL: N/A GROUT INTERVAL/TYPE: N/A

CASING DIAMETER: N/A SCREENED INTERVAL: NIA

FILTER INTERVAL/TYPE: N/A SURFACE CASING WITH LOCK: YES() NOX

DISCLAIMER:  This log ls not to be usad saparatsly from the anginsering report.

NOTE 1: See Cover Page For Legend And Soil Description Methodolo NOTE 2: N/A
Project No.: Design By: Soele:

aes M, Falrhurst 56:1 mllow Creek
File: Drawn By: Date:
cyems M. Fair December 15, 1994

ACZE 10 JAN 85

Grave Rasd, 2.0, e 1700
Wi Spanph. Colwrade 80417

%@% Figure 6 Cyprus Plateau Mining Company




SOREHOLE NUMBER: TH'LO 6 SHEET 2 OF 3
|_SORING LOCATION; : SURFACE ELEVATION: _6345.0
. 1Y) [N DRILLER; K. Har DATE/TIME SYARTED: 11 NOV 84/ 0788
EQUIPMENT: CME - 65 DATE/TIME FINISHED: 11 NOQV@4st800 |
WATER DEPTH: _N/A DATE/TIME OF DEPTH: __ W/A LOGGED BY; M, Fuithurst
'- STANDARD PENETAATION TEST
SOIL PROFILE SAMPLES 4 ‘N BLOWS PER FOOT
WATER CONTENT, PERCENT & RANGE |, WELL
LEV. son uses | o [ rype | BLow | DePTH o CONSTRUCTION
OEPTH DESCRIPTION ciass | N9 COUNT/07] (UNITS) 20 40 80 80
Faat (Continued) Faet
E sw | 5 | sPr |aaazeeE. 3 .
- 30,0
E SW | 6 | SPT |1weasbol E A
] DRAFT 350
- PARS SM | 7 | sPT |szeasof, 3 >>
E SM | 8 | SPT |saseasE 3 a
- 83038] e -
- 42.8] Hard, dark gray and black, E 3
3 Iaminated, Clayey LIGNITE, iron - E
- stained, damp = —'
-' ; 45.0 : - +
- OL | 9 | SPT Zraxsa/at 3 »>
3 E
?om 0 E_ _i
- T Gontinued Next Pags [ 800
WELL CONSTRUCTION DETAILS
CASED INTERVAL: N/A BENTONITE INTERVAL: NIA
CASING MATERIAL: N/A GROUT INTERVAL/TYPE: N/A-
CASING DIAMEYER: N/A SCREENED INTERVAL: N/A
FILTER INTERVAL/TYPE: N/A SURFACE CASING WITH LOCK: YESO NOX
DISCLAIMER: _ This fog is not to be used separately fram the engineering report.
NOTE 1: See Cover Page For Legend And Soil Description Mathodology
Project No.: Oenign By: Scale:
L M. Feldhurst 56:1 Willow Creek
OfFie: Drawn By: Date:
zZ CYPRS M. Fairh Dacember 16, 1994
; -
1 YorvaMatniX |\ rigure 6 Cyprus Plateau Mining Company
1478 e Qeave Masd, P.O. Bea W
£ Snambent Bprwiga, Colernde B477




ACZE 10 JAN 95

BOREHOLE NUMBER: TH ‘0 6 SHEET 3 OF 3
BORING LOCATION: SURFACE ELEVATION; _ 6246.0
DRILLING CO.: RE & G Enginwering Inc. DRILLER: @. Hordey DATE/TIME STARTED: 11 NOV 94/0768
EQUIPMENT; CME - 88 DATE/TIME FINISHED: 11 NOV 94/ 1800
| waTeR pEPTH: WA DATE/TIME OF DEPTH; __NIA LOGGED BY; M. Faithurt
B STANDARD PENETRATION TEST
SOIL PROFILE SAMPLES 30 N at.‘%ws PE:OFOOT 80
["WATER GONTENT, PEACENT & RANGE WELL
ELEV. soIL uscs | o | cypg | BLOW | oerTH e CONSTRUCTION
DEFTH DESCRIPTION cLass | NO € leountee] WwNITS 20 o " 80" 90
Faot {Continuad) Feat
t 80,0 Hard, dark gray, Sendy SILTSTONE | CL |10} SPT B E
- and SILTY CLAY, damp - -
] (Sandy SILTSTONE/CLAY) E 3
E 6291.0 F 55,01
66.0{ Bottom of Hole at 55.0' b
. ok \ F
DRA
CONST DETA
CASED INTERVAL:  N/A BENTONITE INTERVAL: -~ N/A
CASING MATERIAL: N/A GROUT INTERVAL/TYPE: N/A
CASING DIAMETER: - N/A SCREENED INTERVAL: N/A
FILTER INTERVAL/TYPE: N/A SURFACE CASING WITH LOCK: YESD NO®
DISCLAIMER:  This log is not to be used separately from the engineesring report.
|NOTE 1:_See Cover Page For Legend And Soil Dascription Methodology,
Project No.: Oenign By: Scate:
ses M. Pubburet 881 Willow Creek
File: Drawn By; Date:
CYMS M, Faieh Dacember 15, 1994
-
EI b'.-...'.ah............ L0} Figure 6 Cyprus Plateau Mining Company
Fodavtiadeg-oatrhig




ACZE 10 JAN 85

BOREHOLE NUMBER; TH"OB SHEET 1 Of 2

BORING LOCATION; SURFACE ELEVATION: 6297.0

ORILLING CO.; R & @ Englneering Inc. ORILLER: B. Hardey_ DATE/TIME STARTED; 10 NOV 94/ 1218

EQUIPMENT: CME - 86 DATE/TIME FINISHED: 10 NOV 94/ 1600

WATER DEPTH: _NIA DATE/TIME OF DEPTH: __ NIA LOGGED 8Y; M. Fulthurst

STANDARD PENETRATION TEST
SOIL PROFILE SAMPLES 4, 'N"BLOWS PER FOOT
[“WATER CONTENT, PERCENT & RANGE | WELL

fLEV, soiL uscs | o | rvpe | BLOW | DEPTH e CONSTRUCTION

DEPTH | DESCRIPTION cLass | COUNT/6Y (UNITS) 20 %0 6080
Top PVC slav:
NA

Feet Faet
[ 6297.01 Dense, pale reddish brown to 3 3
- 0. moderate yellowish brown to E 3
- grayish orange, m-f SAND, little E ]
3 Silt, litthe c-f sub-angular Gravel, 3 E
E ‘trace coal, iron staining noted, dry C E
3 to damp E 3
- (ALLUVIUM/COLLUVIUM?) - 3
o - 3
- . - 6.0 <o
E_ M 1 { SPT |262v322 ;_ _: 'y
] E ]
3 -+ f’:bﬁ‘ _E E
: Y‘*—. oMy 3 ]
5 o, TR Sp- F-10.0
:_ Fer ’ SM 2 | SPT |1ov23v18 ;_ _3 y
™ —16.0 5
. SM |3 |SPT | vaze | 3 a
E 6277.0 E 20,03

20.0| Note: Boulder from 20.0" to 21.5° et
F 6276.3 E 3
- 21.7) Note: Boulder from 21.7" to 22.7* - J
3 =
E 6272.0 E 25,0
Continued Next Page -
: WELL CONSTRUCTION DETAILS

CASED INTERVAL: N/A BENTONITE INTERVAL: N/A

CASING MATERIAL: N/A GROUT INTERVAL/TYPE: N/A

CASING DIAMETER: N/A SCREENED INTERVAL: N/A

FILTER INTERVAL/TYPE: N/A SURFACE CASINGWITHLOCK: YESOO . NO®

DISCLAIMER:  This log is not to be used separataly from the anginesring report.

NOTE 1; See Covar Page For Lagend And Soll Description Methudology  NOTE 2: N/A
Project No.: Design By: Bcale:

L M. Fairhuret g8t Willow Creek
File: . Drawn By: Date:
CYMS M. Fairh D ber 15, 1984

i !—%ﬂ%% Figure 8 Cyprus Plateau Mining Company

ARG Pns Ciave Rawd, 1.0, Bwn 1740W0
Sunmhay Bprings. Colerade 0417




BOREHOLE NUMBER: TH-OS SHEET 2 OF 2
BORING LOCATION: SURFACE ELEVATION: §292.0
DRILLING CO.; RS & O Enginesring lnc. DRILLER: . Hardey DATE/TIME STARTED: 10 NOV 94/ 1216
EQUIPMENT: CME - 68 DATE/TIME FINISHED: 10 NOV 94/ 1800
WATER DEPTH: _N/A DATE/TIME OF DEPTH: _ N/A LOGGED BY: M. Faithurat
STANDARD PENETRATION TEST
SOIL PROFILE SAMPLES 4 ,'N'BLOWS PER FOOT
"WATER CONTENT, PEACENT & RANGE | WELL
GLEV. on vsea[ T e | sow | oo e CONSTRUCTION
DEPTH DESCRIPTION cLass | Y- COUNT/8*[ (UNITS) 20 40 e 8o
Feot {Continuad) Feot
E 26.0{ Note: Swiltch out to tricons and - 3
= case hole with NX casing after SP | 4 | SPT |easoss = = >>
3 driving sample 5 k
'E" . T il E_ _i
E IR N F 3
a2 PR —30.0-
= SW | § | SPT q/sa/6a/1 1 3 >
E E ]
3 Driller notas: From 34.0° on hitting 3 ‘:
d boulders but is predominantly a ST —-35.0
E' softer drilling zone. r 16 5] |ea0é 3 3
- Note: Hole caved at 35.0', Drive 3 3
F casing. No recovery. 3 E
3 E 3
E 0266.7 SM T 3PT | e |-40.0-]
40.3| Bottom of Hole at 40.3'
WELL CONSTRUCTION DETAILS
CASED INTERVAL:  N/A BENTONITE INTERVAL:  N/A
CASING MATERIAL: N/A GROUT INTERVAL/TYPE: N/A
CASING DIAMETER: N/A SCREENED INTERVAL: N/A
FILTER INTERVAL/TYPE: N/A SURFACE CASING WITHLOCK: YESO NO®R
DISCLAIMER:  This log is not to be used separately from the snginesring report. :
NOTE 1: See Cover Page For Legend And Soll Description Maethodology
Project No.: Daesign By: Scale:
[ 1] M. Fairhuret 56:1 Ml low Creek
01 Fie: Orawn By: Date:
z CYPRS M. Fairh Dacember 15, 1994
e Matrix
°| S ERTVREEREER, Figure 8 Cyprus Plateau Mining Company
B 1A e Greew n-;“:.::“ u T100W
-« L ary .




ACZE 10 JAN 95

BOREHOLE NUMBER: TH'OQ _ SHEET 1 oF 3
ORING LOCATION; SURFACE ELEVATION: _§292.0
ORILLING CO.: RS & @ Enginaering Ins. DR(LLER: 8. Hardey DATE/TIME STARTED: _ 9 NOV 94/ 1340
EQUIPMENT: CME - 88 DATE(TIME FINISHED; 10 NOV 94/ 1030
| waren pepTH: i DATE/TIME OF DEPTH: __ N/A LOGGED BY: M. Pairhurat
STANDARD PENETRATION TEST
SOIL PROFILE SAMPLES 4 'N'BLOWS PER FoOT |
["WATER CONTENT, PERCENT & RANGE | WELL
ELEV. son uscs {0 | e | BLOW | oEPTH o CONSTRUCTION
DEPTH DESCAPTION cLass | VO {count/eT| WNITS) 20 40 "e s
T Top PVC slev:
A
Feat Feot
E 0292.0| Yellowish-brawn, m-f SAND and ; 3
E- 0.4, c-f Gravel, dry ; o -
p 6291.0) \(COLLUVIUMTOPSOIL) ! : E
- V.0 Compact to very dense, black, E‘ _3
F. non-stratified, COAL, some Sand, = K
C scattored coel lumps, burnt caal E E
F- noted, damp-dry 3 3
: {COAL REFUSE/FILL) E 50 3
2 COAL E ]
E_ REF 1 | SPT | 1o _ _
E- Bl o E- _:
: ~ T - 3
= .xr Vel 7 :" = =
E o ‘ a ]
3 3 3
3 COAL E 10.0
g E
3 Rer | 2 | SPT | wes E 3 A
3 E
- . F-16.0-]
E Note: Switch to & PT sampler to COAL E E
E_ obtain greatar amounts of sample aer | 3| FT %2840k 3 4
3 E 3
] r 3
0274.8] 3 'é
:F 17.8] Dense to very dense, moderate = 3
F yellawish brawn, mottled, weakly F 3
= stratified, m-f SAND, trace to some = -
E Silt, little to some c-f Gravel, trace 4 3
e Clay, trace Cosl, iron staining noted |~ 20,0 '
E in places, damp M 4| PT hioansnnrE 3 . X
3 (COLLUVIUM) 2 3 )
- . = _' ')
3 : E o
3 3 E *
. E - i)
o = e
E 6207.0 —E-zs 03 13
Continusd Next Page -
CONS ON AlLS
CASED INTERVAL: N/A BENTONITE INTERVAL: N/A
CASING MATERIAL: N/A GROUT INTERVALTYPE: N/A
CASING DIAMETER: N/A SCREENED INTERVAL: N/A
FILTER INTERVAL/TYPE: N/A SURFACE CASING WITHLOCK: YES(] NO®
DISCLAIMER: This log is not to be used separately from the engineering report. .
NOTE 1: Ses Cover Page For Legend And Soil Description Methodology  NOTE 2: N/A
Project No.: Dasign By: Scale:
ses M. Foithurst 86:1 Willow Creek
File: Oravwn By: Date:
CYMRS M. Fairh December 16, 1994
= .
M——— Maty X Figure 9 Cyprus Plateau Mining Company
I 1478 Puve Grvwe nad, .0, B FT40V .
Kemppnel Uprngs, Caliiade B3417




ACZE 10 JAN 85

TH-09

DRILLER: 8. Herey

BOREHOLE NUMBAER: SHEET 2 OF 3
BORING LOCATION: SURFACE ELEVATION: _6292.0

DATE/TIME STARTED:

2 NOV 84/ 1340

DRILLING CO.: W8 & O Enginesring Inc,
EQUIPMENT; CME - €6 .

DATE/TIME FINISHED: 10 NOV 94/ 1030

WATER DEPTH; N/A DATE/TIME OF DEPTH: __N/A LOGGED BY: M. Fulrtawst
STANDARD PENETRATION TEST
S0IL PROFILE SAMPLES 4o N BLOWS PER FOOT
WATER cou’rEi‘v“'. PEACENT & RANGE WELL
ELEV, s0IL uscs | o | rpe | Btow | peete e CONSTRUCTION
DEPTH DESCRIPTION cLagg | NO- CounT/e] wWNITs) 20 40 60 80
Foot (Continued) Feot
L 26.0| Note: Hit hard rock from 25.0° to | SP_| Br ZH E
:_ozee.g, 26.5 -
. 26.00 noter Add water te hole 3 3
F E
E E
3 3 =
: 3 3
3 ~p g PTaE—-30.04
 8281.6 [ 06" -
E. 30.6] ANote: Stuck in rock, switch to .
g tricone. Very Hard boulder from 3 E
3 30.5'to 32.5' -
E- Note: Hit another boulder. Case E. -;
- hole with NW casing and tricone _F 3
3 through 3 3
3 GM T saswas | 350 >>
3 -
3 \ T 3
3 g-.\ - :’l: T 3 E
F et o W S 1 3 ?
- ' b -
E 6262.0 .-i é
E 40.0( Note: Boulder from 40.0' to 41.0". _E—40.0 E
. Take drive sample at 41.0' . ]
E SM | & | PT |swsausf 3 >>
- =
3 -
: d E
- E-45.0
E SM | 9| PT {esveof 3 a
L S e
E.  47.8| Very dense, Olive gray and light F.
3 brown, mottied, weakly stratified, 3 3
2 Silty m-f SAND snd SANDSTONE, -
-L little mottied Clayey Sand at F E
Continued Next Page__ -50.0
CONSTR ETAI
CASED INTERVAL: N/A BENTONITE INTERVAL: N/A
CASING MATERIAL: N/A GROUT INTERVAL/TYPE: N/A
CASING DIAMETER: N/A SCREENED INTERVAL: N/A
FILTER INTERVAL/TYPE: N/A SURFACE CASING WITHLOCK: YEsSO NOX
DISCLAIMER:  This log is not to be used separately from the enginssring report.
NOTE 1: Ses Cover Page For Legend And Soll Desctiption Methodology
Project No.: Design By: Scele:
e M. Felhurst 861 Willow Creek
File: Drawn By: Date;
M, Fuirhuret Decamber 18, 1994
Py Figure 9 Cyprus Plateau Mining Company
:ﬂuxﬂm cu:m “l"




ACZE 10 JAN 85

BOREHOLE NUMBER: TH'OQ SHEET 3 OF 1
BORING LOCATION: URFACE ELEVATION; _ 6292.0
FILLING CO.; AR & @ Enginesring Inc. RILLER: 8. Hard DATE/TIME STARTED: 8 NOV 84/ 1340
EQUIPMENT: CME - 86 DATE/TIME FINISHED: _ 10 NOV 94/ 1030
WATER DEPTH: _N/A DATE/TIME OF DEPTH: __ N/A LOGGED BY: M. Fairhuret _
[ STANDARD PENETRATION TEST
SOIL PROFILE SAMPLES 4 N' at‘%ws azgaoroor”
| WATER CONTENT, PERCENT & RANCGE | coN :::::Em on
ELEV. SO uscs BLOW | DEPTH ey
—oePTH | DESCAPTION crass | N1 TYPE Jeountreel (uniTs) 20 oo™ 8% ao
Feot {Continued) Foet
J bottom of semple, iron staining 3
F-a240.5| 110ted, trace fine sub-angular SM 10| PT jearsw. ”_E 4
[ g 1.5 Graval, damp
I \ALLUVIUM) [
Bottom of Hole at 51.5°
DRAFT
DALY
C TR ON DETAI
CASED INTERVAL: N/A BENTONITE INTERVAL: N/IA
CASING MAYERIAL: N/A GROUT INTERVAL/TYPE: N/A
CASING DIAMETER: N/A SCREENED INTERVAL: N/A
FILTER INTERVAL/TYPE: N/A SURFACE CASING WITHLOCK: YESO NO ®
DISCLAIMER: This log Is not to be used separately from the engineering raport.
NOTE 1: See Cover Paga For Legend And Soll Dascription Methodology
Project No.: Dasign By: [ Seale:
ssa M, Fairhurst 66:1 mllow Creek
File: Drawn By: Date:
CYPRS M. Faichuret December 15, 1994
i e e € Figure 9 Cyprus Plateau Mining Company
sambast Bprmgs, Cotrtde 00470 -




Castle Gate Mine

. Chapter 12, Section 6
Willow Creek Refuse Removal Project July 1995

APPENDIX 12-6-2
CHEMICAL ANALYSES

. 007/004
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SPLIT SPOON SAMPLES TAKEN IN THE
TOP 6 FEET OF PILE COMPOSITES 12/30/94. ]
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APPENDIX 12-6-2
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ACZ

Analytical Results

. ACZ Laboratorlss, Inc. Lab Sample ID:  14304-02
30400 Downhill Drive Client Sample ID:  94-12.2R
Steamboat Springs, CO 80487 Client Project ID:  WILLOW CREEK MINE
(800) 334-5493 ACZ Report ID:  RG3939
Cyprus Plateau Mining Corp. Date Sampled: 12/30/94
P.0. Drawer PMC Date Received: 1/9/95
Price, UT 84501 Date Reported:  1/31/95

Attn: Ben Grimes

Sample Matrix: Soil

Metals Analysiy
Caraniatey R . LA Method [esult
Boron, soluble Mé6o10 ICP 7.2

Calcium, soluble Mé6010 ICP 163
Cation Exchange Capucity (CEC) USDA No. 60 (19) (calc) 0.61
Exchangeable Sodium Percent (BSP)  USDA No. 60 (208) (calc) 242
Magnesium, soluble M6010 ICP 16.8
Selenium, soluble M270.2 GFAA 0.02
Sodium Absorption Ratio USGS - 11738-78 1.5
Sodium, sofuble M6010 ICP 5.17

Soil Analysis
arameter ' ©EPFA Mothod : Resylt
Acld-Base Potential (calc) M600/2-78-054 1. 39

Carbon, total organic (TOC) M9060A - Combustion 508000
. Coarse Fragment >2mm ASANo.9,15-4.2.2 40.5
Conductivity @25C M120.1 - Meter, w/ Sturated Paste Prep 274
Neutralization Potential as CaCO3 M600 2-78-054 3. 53
pH, Saturated Paste USDA No. 60 (2LA) 1.5
Saturation Percent USDA No. 60 (2) 526
Sulfur Forms M600/2-78-054 3.
Sulfur Organic 0.32
Sulfur Pyritic 0.12
Sulfur Sulfate 0.03
Sulfur Total 0.46

Soll Preparation
Favameter A Method

Resalt

Catlon Exchange Capacity Extraction ~ USDA No. 60 (19)

Crush and Pulervize USDA No. 1, 1972

Dy ot Room Temperature USDANe. 1, 1972
Exchangeable Sodium Extraction USDA No. 60 (20B)

Hat Water Extraction M80-3, ASANo. 9
Saturated Paste Extraction M2, USDA Handbook 66

Water Extraction ASA No.9 102322

Wet Chemist
Pacauteter : A Method Result

Nitratc as N, soluble M353.2 - Automated 0.5
Nitrogen, total Kjeldahl M351.2 - TKN by Block Digester 0.46

Laapganic Qualifiers (hased on PN UL 3

U = Analyte was analyzed for but not detected
B = Analyte concentration detected at a value between MDL and PQL
PQL = Practical Quantitation Limit

Qud

Qual . Laits

Qual

Oual
B

2

Linils
my/Kg
meqg/L.
meq/100g
%
meq/L.
mg/Kg

meq/L

tons/KT
mg/kg
Ya
mmhos/em
Y
units
%

%
%
%
%

Unies

Uaits
mg/Kg
%

ML,
0.05
0.01
0.03

0.1
0.02

0.005
0.03
0.01

0.1
20
0.1
0.001
0.1
0.t
0.01

001
0.01
0.0
0.0

MDY

0.5
0.01

MBL.

oL

03
0.05
0.2
0.5
0.1
0.03
0.15
0.05

0.1
100
0.5
0.0l
0.5
0l
0.1

0.1
0.1
0.1
0.1

ol -

L
0.1

Dafe

Sprate

1/22/9%
1217935
1126/95
1726195
112193
1/20M95
1731195
1721198

Bt

1/31/95
1/25/93
110195
111794
1/20/95
1/1/94
111194

1/20/95
1720195
1120195
1720198

1/19/95
117195
171095
1/18/93
1/13/95
1718195
1/19/93

1/19/95
112195

- Analyst

T Anabyst

mb
mb
mb
mb

I
jb

jb
b
Jb
jb

hm
sh

CAT A annt oM b7 R ch on g4

VI P memblanss Daleh Danlean

pMV.%/m



AGZ

Analytical Results

. ACZ Laboratoriss, Inc.

30400 Downhill Drive
Steamboat Springs, CO 80487
(800) 334-5493

Cyprus Plateau Mining Corp.
P.0, Drawer PMC

Price, UT 84501

Attn: Ben Grimes

Lab Sample ID:
Client Sample 1D:
Client Project ID:

ACZ Report ID:

Date Sampled:
Date Received:
Date Reported:

Sample Matrix:

L4304-01

94-12-1R

WILLOW CREEK MINE
RG3935

12/30/94
119795
1731195

Soil

Metals Analysis
Pavanigfer: =% L e EPA Method
Boron, soluble M6010 ICP

Calcium, soluble M6010 ICP

Cation Fxchange Capacity (CEC) USDA Na. 60 (19) (calc)
Exchangeable Sodium Percent (ESP)  USDA No. 60 (20B) (cale)
Magnesium, soluble MeoloIcp

Selenium, soluble M270.2 GFAA

Sodlum Absorption Ratle USas - 11738-78

Sodium, soluble M6010 ICP

SollAnal sis
Paramicter : Lo EPA Method

Acld-Base Potential (calc) M600/2-78-054 1,
Carbon, total organic (TOC) MO9060A - Combustion
. Coarse Fragment >2mm ASA No, 9, 15422

Conductlvity @25C M120.1 - Meter, w/ Saturated Paste Prep
Neutralization Potential as CaCO3 MG600 2-78-054 3.
pH, Saturated Paste USDA No. 60 (21A)
Saturation Percent USDA No. 60 (2)
Sulfur Forms M600/2-78-054 3.

Sulfur Organic

Sullur Pyritic

Sulfur Sulfate

Sulfur Total

Soil Preparation

favameter: - EPN Method

Catlon Exchange Capacity Exiraction ~ USDA No. 60 (19)
Crush and Pulervize USDA No. (, 1972

Dry at Room Temperature USDANo. |, 1972
Exchangeable Sodium Extraction USDA, No. 60 (20B)

Hot Water Extraction MB80-3, ASA No. 9
Satucated Pagte Extraction M2, USDA Handbook 66
Water Extraction ’ ASANo. 9 10232

Wet Chemistr:
Mrameter LA Method
Nitrate as N, soluble M353.2 - Automated

Nitrogen, total K}etdahl M351.2 - TKN by Block Digester

hm)‘_{u\'uiv Ouahitiers {based o EPLCLE 39
U = Analyte w analyzed for but not detected
B = Analyte concentration detected ata value between MDL and PQL
PQL, = Practical Quantitation Limit

7N 4 AR 0N 77 CR.an g4

Result  Quat

Units- .

MbL D Date ":\.ual.}'s‘f

45 mgKg 005 03 12295
17.6 megl 001 005 12195  fp
1.08 meq/100g 003 02 12695 B

9 % o1 05 126ds

1 meg/L 0.02 0.1 1721795 fp
0.03 B mg/Kg 003 0.l 1720198 ()

003 0.3 1/31/98 W

29 meq/L 001  0.03 1221195 tp

Result

Hual’ " Uaits. MbOE VOL

" Date

66 tonyKT 0.1 0.1 131495 ip
486000 mg/kg 20 100 1725/95 as
43.7 % 0.l 0.5 1/10/95 as
232 mmhos/cm 0.001  0.01 1/1/94 jb
1.7 % 0.1 0.5 1/20/93 mb
74 units 0.1 0l 1154 b
52.1 % 0.01 0.1 17194 jb
026 % 0.01 0.1 1/20/95 mb
0.04 B % 0.01 0.1 1/20/95 mb
005 B % 0.01 0.1 120/95 mb
0.35 % 0.01 0.} 1/20/95 mb

Resudt - Guoal’

Result  Quat 7

19 B mg/Kg 0.5 ]

0.39

‘Units+ NEDE - PQL

Dage” A

11905  jb
nimes  jb
1/10/95 as
1895 b
1895 jb
1nses  jb
11995  jb

Linits MDL PO

1/19/93 hm
% 0.01 0.1 1712195 sh

AbhV. Libim

VM Paasabians: Dalnh Panlean
Y



Castle Gate Mine

. Chapter 12, Section 6
Willow Creek Refuse Removal Project July 1995

APPENDIX 12-6-3

GUIDELINES FOR MANAGEMENT OF TOPSOIL AND OVERBURDEN
FOR UNDERGROUND AND SURFACE COAL MINING

. 007/004



STATE OF UTAH
DEPARTMENT OF NATURAL RESQURCES
DIVISION OF OIL, GAS AND MINING
3 Triad Center, Suite 350
355 West North Temple
Salt Lake City, Utah 84180-1203
(801) 538-5340

GUIDELINES FOR MANAGEMENT OF TOPSOIL AND OVERBURDEN
FOR UNDERGROUND AND SURFACE COAL MINING

Revised By
James Leatherwood and Dan Duce

April 1988
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INTRODUCTION

The objective of the topsoil and overburden guidelines is to help assist
operations in formulation of a management plan. These guidelines should assist in:
(A) identification and characterization of the soil resource; (B) protection and
enhancement of all soil materials; (C) redistribution and treatment of soil to allow
for the establishment of a successful stand of vegetation (i.e., one capable of
supporting the post mining land use and achieving bond release); (D) identification
and characterization of the overburden material; and (E) redistribution and grading
of overburden materials.

Utah Division of Oil, Gas, and Mining (Division) encourages research and
development in land reclamation due to the high environmental variability between
various ecosystems in which coal mining operations exist. Known practices and
newly developed practices may be required to establish a successful plant
community with each specific ecosystem. Research should be used to develop:
site specific vegetation regimes, better methods of soil profile reconstruction,
proper fertilization rates, and to improve soil and water conservation.

These guidelines are a guide on the Division’s view of its regulations. Any
departure from the presented guidelines should be discussed with the Dnvusuon
before they are initiated.

TO IL
A. 6 il Ma Baseline Data Ne and Removal Practi

Typical information and efforts necessary to produce a topsoil management
plan include: (1) a soil survey and map; (2) proper sampling methodology; (3)
baseline chemical and physical soils data; (4) a physical and chemical profile of all
materials proposed as substitute or supplement to topsoil; (5) a soil stripping
(isopach) map and calculations of soil volume’s available for reclamation; and, (6) .
methods to be employed in the field to ensure proper implementation of soil
removal plans.

A(1) The plan should include a soil survey and map. An order 3 survey is
adequate for the permit area except for areas of surface disturbance. An
order 1 soil survey is preferred for all areas to be disturbed. All soil surveys
shall be conducted and/or approved by a qualified professional Soil Scientist.
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A(2)

If a Soil Conservation Service (SCS) survey and map are available they
should be expanded to a minimum scale of 1:6,000 and upgraded to an
order | survey. The survey and map must identify all soil sample sites,
phases of soil series and inclusions that are distinctly more limiting for use
than the identified soil. The survey should include the percentage of
inclusions within each soil mapping unit. All proposed surface facilities must
be shown on an overlay or separate map of the same scale. The soil survey
must be performed prior to topsoil stripping to verify topsoil depth removal.

The goal of sampling is to characterize inherent properties of each soil type
by choosing representative sample locations. Representative sample
locations should have similar parent material, slopes, vegetative
communities, and aspects. The number of samples necessary to adequately
delineate the quality and quantity of the soil material depends largely on the
variability of the material in question. At a minimum, each and every soil
phase must have one soil sample site. Each inclusion must also be sampled
and reported separately.

If no topsoil is present, as in a previously disturbed site or when the
substitute topsoil is equal to or more suitable than the existing topsoil, the
operator is required to fully characterize the suitability of all potential
substitute materials. Due to the potential high variability of physicochemical

-Characteristics in potential substitute topsoil materials, an extensive

sampling regime is required. Sampling frequency usually consists of three
noncomposite sample locations with individual samples taken at 0-15 cm,
15-30 cm and every 30 cm thereafter to the depth of removal. The Division
encourages the operator to meet with the Division as early in the permitting
stage as possible to establish the appropriate sampling frequency.

‘The applicant may wish to sample adjacent areas where future disturbance

is anticipated. Availability of sufficient baseline soils data expedites
processing mine plan modifications. Time delays are inevitably associated
with sample collection, seasonal constraints to sampling, lag time associated.
with laboratory testing, and data reporting.

In all cases, sampling must be performed and reported by depth intervals.
Sampling should be done by soil horizon where possible. Where no
horizontal differentiation is evident, sample at 15 c¢cm (or less) for the first 30
c¢m of the soil profile and 25 cm depth intervals thereafter to 100 ¢m or to
bedrock, whichever comes first. The location and the depth must be
included with each individual soil sample.

A(3) The tests listed in Table 1 must be done for each depth increment sampled.

Suitability limits for evaluating substitute topsoil are listed in Table 2.
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A(4) The operator may need to demonstrate the feasibility of the proposed topsoil
substitute material by approved field site trials. The design of the trials
should consider the following: (1) location of test sites; (2) test for types
and rates of soil amendments; (3) a test for optimizing topsoil depth; (4) test
for each proposed seed mix; (5) control plots for each test; (6) monitoring
schedule (include methods for monitoring); (7) analysis of seedling
establishment and mortality; and (8) standard for determining success.

A(5) Data generated during soil sampling, mapping, and analysis must be used to
prepare a topsoil and/or isopach map. This isopach map will function as a
practical field guide to soil removal. Estimates of the volume of soil to be
removed must also be reported within the permit application.

A(6) The applicant must discuss proposed methods and equipment that will be
utilized to ensure the proper depth of soil removal. One possible method is
to leave small islands of topsoil for verification. Another method is the use
of a grid staking system at a spacing of 100 to 200 feet. Each sample point
should be identified and data from each point presented in a tabular format.

The topsoil balance sheet, Table 3, should be utilized throughout the life of
'the project to keep a running total of available soils versus disturbed acreage for

- “the purpose of ensuring that adequate soil is available for reclamation. It is

advisable to include this information in the operation’s annual report.

B. T il r and Protection

The mine plan must include a map showing the location of all topsoil
stockpiles in proximity to all operational areas. The applicant must address
measures that will be employed to achieve topsoil stockpile protection. These
measures must include plans, x-sections, designs and maps of the following:

1) Drainage diversion

2) Earthen berms

3)  Topsoil stockpile dimensions (Include volume and maximum
slope. Depth and slope must be minimized to the greatest
extent practicable to ensure against an anaerobic soil
environment)

4) Mulch (type & rate)

5) Biological stabilization (Include rate and mixture. Leguminous
vegetation is recommended to enhance soil fertility. The seed
mixture should complement postmine reclamation seed mix.
Refer to revegetation guidelines)

6) Fertilizer/Amendments {Incorporation of an organic material)

7) Contour furrowing, if appropriate

8) Compaction mitigation
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C. il or Qverbur r rati il Redistribution and Testin

Methods such as scarification of overburden and compacted areas should be
addressed in the interest of ensuring good overburden/soil contact thereby
preventing potential slippage. The mine plan must also include the depth of soil
redistribution, time of revegetation, and a soil sampling program.

The depth of scarification must be determined by the depth of available soil
and the total length of the effective root growth. At a minimum, scarification must
be at a six inch depth. Soil redistribution should be carried out when the soil is
dry. Working on wet solil results in excessively compacted soil. Detail the specific
equipment that will be used for topsoil redistribution and seedbed preparation.

The application must address the expected depth of soil redistribution. The
suitable depth(s) of topsoil redistribution shall be determined by the quality and
depth of overburden, effective length of vegetative root growth, volume of
available topsoil, previous topsoil depth and geomorphological features (i.e., slope,
surface drainage patterns, etc.). If redistribution will not be uniform over the
disturbed area, a map depicting the aerial extent of each varying distribution depth
and a discussion of the rationale must be provided.

The length of time between topsoil redistribution and revegetation must be
kept to a minimum. Other soil stabilization techniques should be implemented to
control erosion if reseeding operations will not be implemented within one month
of topsoil redistribution. Contour furrowing should be implemented in all areas
where the slope exceeds 6 percent. Seedbed preparation plans must include
equipment, man-hours, and techniques utilized for each specific revegetation zone.

The applicant must include a soil sampling program to be undertaken after
topsoil redistribution. The purpose of this plan is to identify soil fertility problems
and to provide a basis for determining necessary soil amendments. At a minimum
the following parameters should be analyzed for each soil sample: electrical
conductivity; texture; pH; available phosphorus; and potassium. Other parameters
may be required for analysis depending upon the specific materials involved. Refer
to Table 1 for suggested methods of analysis and to section A(2) for sampling
methodology. The sampling scheme should be based on previous analysis,
affected soil series type, postmining land use and the postmining vegetation
ecosystem. A discussion of implements to be used to apply soil nutrients, if
required, should be included.
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OVERBURDEN GUIDELINES
EQR UNDERGR D COAL MINE

D. Baseline D e

Typical information and efforts necessary to identify and characterize the
overburden include: (1) proper sampling methodology; (2) a physical and chemical
profile; and (3) determining the acid-forming or toxic-forming potential.

D(1) Overburden Sampling

The objective of a premining overburden sampling program is to locate and
identify areas of overburden that may cause problems during final
reclamation, and operate in conjunction with determining the existence of
aquifers. Due to anomalous physical or chemical characteristics, the drilling
program should be designed to maximize information available and yield the
most information possible. The drilling program should be designed around a
grid that provides information for the entire permit area.

If data collected during the drilling program identifies areas of toxic- or
acid-forming overburden, then additional drilling may be requared to identify
the lateral extent of the toxic material.

D(2) Iyti r r

Table 6 lists the recommended lab methods for analysis of the parameters of
greatest concern. These methods are recommended for the sake of
standardizing the methods and creating data that is repeatable. If other
methods are proposed, they must be approved by the Division prior to use.

Table 2 lists the criteria and parameters for overburden evaluation in the
vegetative root zone.

D(3) Acid B nti

The acid base potential must be quantified for all underground development
waste and overburden materials. The acid base potential is determined by
calculating the difference between the neutralizing potential (NP) and the
acid potential (AP). Both the neutralizing and the acid potential should be
determined as prescribed in Table 6, for total nonsulfate sulfur (AP) and
carbonates (NP). The acid potential should be reported as % S and the
neutralizing potential as % CaCO,.



. Guidelines for Management of Topsoil and Overburden Page 7

The AP and NP must first be converted to tons CaC0,/1,000 tons
overburden material.

1. AP = % S x (31.24) = tons CaC0Q,/1,000 tons material.
2. NP = % CaCO,; X 10 = tons CaC0,/1,000 tons material.
3. ABP = NP - AP

The results of the evaluations should be integrated into the mine plan so that
the applicant can demonstrate their capability to assure that all coal and
toxic- and/or acid-forming material is disposed of in a manner that will
prevent environmental degradation, A reclamation plan shall be formulated,
using the overburden analysis, demonstrating that toxic- and/or acid-forming
overburden material will not prevent surface reclamation and revegetation or
the degradation of the quantity and quality of surface and ground water.

E. B iili n in
_ A plan describing the timing of backfilling and grading must be included in
. the permit application package (PAP). Slope evaluations are needed for both

‘premining and proposed postmining surfaces. This may be accomplished by

“presenting topography maps for both premining and postmining surfaces. All
overburden must be accounted for in a mass balance. The contour interval should
accurately depict the premining topography in a useful manner. All topographic
and hydrologic (natural depressions, springs, etc.) anomalies should be discussed
and identified. Slope data should include minimum slopes, maximum slopes,
means and the percentage of each slope for both premining and postmining
surfaces. '

All calculations, geotechnical information, topography and cross sections
(scale 1" = 200°-400' horizontal, 1" = 10’ vertical) of the regraded material must
be included in the grading plan.

This plan shall include a detailed narrative of the overburden, preparation
and/or placement. The placement of the overburden material must be conducted in
a manner which minimizes erosion and prepares the surface to minimize slippage of
the redistributed topsoil. All equipment to be used and hazardous steep slopes
should be identified. If an unstable condition is encountered, operation plans other
than general parallel to the contour must be implemented.
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The Division recommends a total cover depth of four feet or more of
nontoxic material must be placed over all coal and acid- and/or toxic-forming
material. The location of each disposal site, affiliated stream channel and slope(s)
should be delineated on a topographic map. |f a compaction layer is used, then
identification of this material including the permeability rates and the bulk density
along with design and operational plans for this activity should be presented. If
neutralization of the problem material is desired, the applicant must describe the
degree of neutralization, the neutralizing material, the NP of the material, amount
required, placement, equipment and procedures to insure the neutralizing process.

All regraded material must topographically conform to the relative
environmental conditions. The regraded site should be the approximate premining
topography. The overburden and spoil shall be graded to the most moderate slope
possible, eliminating and/or reducing all highwalls. Under conditions of thick
overburden, all overburden and spoil material must be regraded to the lowest
practicable stable grade. If areas of both thick and thin overburden exist, then
plans could be included to haul excess overburden from thick overburden areas to
areas of thin overburden, thereby achieving an ecologically sound land use
approved by the Division, compatible with prevailing land use in unmined areas
surrounding the mine plan area. Under conditions of thick overburden, all excess

. ‘material not required to achieve the approximate original contours must be
disposed of onsite. In underground mining operations excess waste rock may be
‘placed back into underground workings. MSHA regulations should be complied
with prior to disposal of excess waste underground. All overburden must be
accounted for in a mass balance. The mass balance can be determined using the
formula:

MB = CF(OB x SF) - OB
Factors:

OB: volume of overburden in bank cubic yards

SF:  well factor, expressed as ratio of MS/ML
-MS is weight per cubic yard of material in place, and
ML is weight per cubic yard of loose material

CF: compaction factor, expressed as ratio of ML/MC
MC is weight per cubic yard of compacted material

See Tables 4 and 5 for examples.

When possible, a check of the weight, swell and compaction of the material
should be determined. The operator should commit to periodically review these
. factors and submit revisions to the final topography when a significant change is
determined. '
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The disposal site must be able to maintain the hydrologic balance. All

. surface and subsurface drainage shall be compatible with the natural surroundings.

All potential seeps and springs must be identified on postmining topography maps.
The Division recommends developing plans for leaving or providing micro-relief to
reduce runoff and maintain available water supply to the vegetation. Area of
overburden removal, placement and equipment to be used should be included.

VER I 1
REACE AlL_Mi

D. eologqic s and Baseline Data N

Typical information and efforts necessary to identify and characterize the
geologic resources include: (1) lithologic and geophysical logs; (2) proper sampling
methodology; (3) drilling methods; (4) proper sampling plan; (5) sample '
preparation; (6) a physical and chemical profile; and (7) determining the
acid-forming and toxic-forming potential.

D(1) Lithologic and Geophysical Logs

All boreholes must have a legible, detailed lithologic log that includes depth
intervals and description of rock properties including grain size, shape and
sorting; megascopic identification of dominant, subordinate and accessory
minerals; rock type and color; matrix cement for sandstones and siitstones
and the texture and bedding of claystones and shales. A geologist shall
supervise sample collection and derive lithologic logs.

Geophysical logs should be submitted in a legible form for all boreholes. For
geologic cross sections, logs should be spaced at 1,000 foot intervals.
Additional logs may be required on a site specific basis. Composite borehole
logs developed from driller logs and geophysical interpretations should be
submitted. All interpretations from geophysical logs without an attendant
lithologic log should be noted as a geophysical log interpretation only. If
only one geophysical log is used for interpretation, it should be noted as
such and used only as extrapolation between points with adequate logs.
Logs with an excess of 50 percent off-scale are not acceptable for
interpretation. All new boreholes should provide the information outlined in
items (a) through (f);

(a)  Scale of 1 inch per 10 feet.
(b) A suite of at least three geophysical logs (e.g., gamma and electric).

(c) Complete headers.
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D(2)

D(3)

(d) "0" points and scales for each curve.
(e}  Density log should have a caliper for interpretation.
(f) Sufficient deflection to visually identify all lithotypes represented.

The operator shall submit cross sections describing the inclusions of
piezometric surface and positions of all strata above, between, and
immediately below the coal deposit. Cross section orientations should be
such that one set is parallel to the strike and one set parallel to the dip of
the coal bed. All cross sections should have corresponding strata at the
intersects, complete legends, corresponding elevations at common points
and consistent scales. The drill hole identification and depth used for
diagram development should be delineated. All cross sections must be
certified by a professional geologist or engineer. The sequence, location and
extent of coal to be mined should also be diagramed.

verburden Samplin

The objective of a premining overburden sampling program is to locate and
identify areas of overburden that may cause problems during final
reclamation, and operate in conjunction with determining the existence of
aquifers. Due to anomalous physical or chemical characteristics, the drilling
program should be designed to maximize information available and yield the
most information possible.

The drilling program should be designed in a two stage approach. The initial
phase is exploratory work and should provide, at a minimum, four holes per
section. If possible, the drill pattern should be designed around a grid that
provides information for the entire permit area.

Complex geochemical and stratigraphic conditions necessitate more

intensive sampling. Phase two development stage should include additional .
drill hole data to be provided on a grid pattern of 16 holes per section.

These data must be provided at least one year in advance of the initiation of
the mining operation. If data collected during the two phase drill program
identifies areas of toxic overburden, then additional drilling may be required -
to identify the lateral extent of the toxic material,

Drilling Methods

A drilling program should be submitted to the Division for approval prior to
any drilling. Care should be taken if drilling fluids are used, as many fluids
contain salts and alkaloids that can contaminate overburden samples. Joint
lubricants can also contaminate samples. Many compounds have been
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D(4)

D(5)

D(6)

found to contain zinc, molybdenum, copper and lead. The type of drilling
fluid and joint lubricant used should be recorded. If overburden samples
have high levels of metals or salts, the drilling practices may be
contaminating the samples. If the records of the drilling fluid and joint
lubricant are available, it may be possible to determine the extent of
contamination.

mpling D Is

All overburden, along with any thin or rider seams of coal that will be
disposed of as spoil must be sampled. The samples are to be taken from the
surface to a depth of the first geologic stratum below the lowest coal seam
to be mined. Sampling intervals must begin at a corresponding depth where
the soil sampling ended. Lithologic units that are less than two feet thick
should be composited with adjacent material into two foot thick intervals,
unless lithologic characteristics indicate that the unit warrants sampling as a
separate interval. The intervals extending two feet above and below all coal
seams should be sampled separately.

When core drilling is used, a composite from each lithologic unit or 10 foot
section of core (whichever is smallest) must be collected for analysis. If
rotary cuttings are collected, then a composite of each five foot depth
interval (6°-10’, 10°-15’) shall be collected for analysis.

Sample Preparation

The samples should be divided into two parts with the operator retaining one
subsample for future reference. At least two quart samples should be
obtained to insure adequate material to conduct the required analysis.
Samples should be air dried and placed in clean polyethylene bags and

stored in a cool dry place until analyses are conducted.

The use of fines obtained during drilling are not acceptable for analysis. The
entire sample from both core and cutting samples must be used. The
samples should be air dried, then ground until the sample passes a 10 mesh
sieve. After drying and grinding, samples should be split by passing the
entire sample through a splitter until the two subsamples are homogeneous.

Analytical Procedures

Table 6 lists the recormmended lab methods for analysis of the parameters of
greatest concern. These methods are recommended for the sake of
standardizing the methods and creating data that is repeatable. If other
methods are proposed, they must be approved by the Division prior to use.
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Table 2 lists the criteria and parameters for overburden evaluation in the
vegetative root zone. '

D(7) Acid Base Potential

Refer to discussion presented in D(3) of the Underground Coal Mine
Overburden Guidelines in this report.

E. Backfilling and Grading

A plan describing the timing of backfilling and grading must be included in
the PAP. In strip mine operations, all backfilling and grading should be _
accomplished within 180 days following the coal removal. The number of spoil
ridges behind the working pit must be identified. Four spoil ridges, including the
spoil from the active pit is the maximum number allowable.

Slope evaluations are needed for both premining and proposed postmining
surfaces. This may be accomplished by presenting topography maps for both
premining and postmining surfaces. Slope data should include minimum slopes,
maximum slopes, means and the percentage of each slope for both premining and
postmining surfaces. ‘

All calculations, geotechnical information, topography and cross sections
(scale 1" = 200°-400’ horizontal, 1" = 10’ vertical) of the regraded material must
be included in the grading plan. The contour interval should accurately depict the .-
premining topography in a useful manner. All topographic and hydrologic (natural
depressions, springs, etc.) anomalies should be discussed and identified. The plan
shall include a detailed narrative of the overburden, preparation and/or placement,
The placement of the overburden material must be conducted in a manner which
minimizes erosion and prepares the surface to minimize slippage of the
redistributed topsoil. All equipment to be used and hazardous steep slopes should
be identified. If an unstable condition is encountered, operation plans other than
general parallel to the contour must be implemented.

The Division recommends a total cover depth of four feet or more of
nontoxic materials to be placed over all coal and acid- and/or toxic-forming
materials. The location of each disposal site, affiliated stream channel and slope(s)
must be delineated on a topographic map. If a compaction layer is used, then
identification of this material including the permeability rates and the bulk density
along with design and operational plans for this activity should be presented. If
neutralization of the problem material is desired, the applicant must describe the
degree of neutralization, the neutralizing material, the NP of the material, amount
required, placement, equipment and procedures to insure the neutralizing process.
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All regraded material must topographically conform to the relative
environmental conditions. The regraded site should be the approximate premining
topography, not exceeding the premining grade. The overburden and spoil shall be
graded to the most moderate slope possible, eliminating or reducing all highwalls.
Under conditions of thick overburden, all overburden and spoil material must be
regraded to the lowest practicable stable grade. If areas of both thick and thin
overburden exist, then plans could be included to haul excess overburden from
thick overburden areas to areas of thin overburden in order to prevent large
depressions from being formed, and thereby achieving an ecologically sound land
use approved by the Division, compatible with prevailing land use in unmined areas
surrounding the mine plan area. Under conditions of thick overburden, all excess
material not required to achieve the approximate original contours must be
disposed of onsite. All overburden must be accounted for in a mass balance. The
mass balance can be determined using the formula;

MB = CF(OB x SF) - (OB + C)

Factors:

OB: volume of overburden in bank cubic yards

C: volume of coal in bank cubic yards

SF: swell factor, expressed as ratio of MS/ML
MS is weight per cubic yard of material in place, and
ML is weight per cubic yard of loose material

CF: compaction factor, expressed as ratio of ML/MC
MC is weight per cubic yard of compacted material

See Tables 4 and 5 for examples.

When possible, a check of the weight, swell and compaction of the material
should be determined. The operator should commit to periodically review these
factors and submit revisions to the final topography when a significant change is
~ determined. '

The disposal site must be able to maintain the hydrologic balance. All
surface and subsurface drainage shall be compatible to the natural surroundings.
All potential seeps and springs must be identified on postmining topography maps.
The Division recommends developing plans for leaving or providing micro-relief to
reduce runoff and maintain available water supply to the vegetation. Area of
overburden removal and placement and equipment to be used should be included.
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Table 1. Analytical Methods for Baseline Soils Data

Test to be Performed Reported As Suggested Methods'

Soil Color Hue Value/Chroma Munsell notation

Soil texture % sand, silt, Hydrometer method. Black
clay et al. 1965. Methods of soil

analysis. ASA Mono No. 9,
Part 1, method 43-5, pages

562-566.
pH standard ASA Mono. No. 9, partc
units (2 ed). 1982. Method

10-3.2, page 171. pH
performed on saturation
paste, method 10-2.3.1,
page 169.

Organic Carbon % ASA Mono No. 9, Part 2,
1982 (2 ed). Method 29-5.3.
pages 571-573.

Saturation % SP = 100 (total wt of _
Percentage water)/(wt of oven-dry saoil).
Wits of water and soil known
when making a saturated
paste.

Alkalinity meq/ liter Std. Methods for
: Examination of waters and
waste water, 15 ed., 1980,
Method 403.4. Bromocresol
green-method red indicator.

Electrical mmhos/cm @ 25°C ASA Mono. No. 9, Part 2
Conductivity 1982, (2 ed). Method
10-3.3, pages 172-173. Use
saturation paste extract. '
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Table 1. (continued)

Test to be Performed Reported As Suggested Methods'

CaCo, % ASA Mono. No. 9, Part 2,
1982 (2 ed). Method 11-2.4,
pages 188-191.

Soluble Potassium, ASA Mono. No. 9, Part 2,
Magnesium, Calcium meq/| (2 ed), 1982. Method
& Sodium 10-3.4. pages 173-174.
Sodium Adsorption SAR calculated [Na*]

Ratio? from soluble Ca, ([Ca%* + Mg?*]/2)°®

Mg & Na (meq/l)

Total N % ASA Mono. No. 9, Part 2
(2 ed), 1982. Method 31-3,
pages 610-G16.

Available Phosphorus mg/Kg- ASA Mono. No. 9, Part 2,
(2 ed), 1982. Method
24-5.4, pages 421-422,

Available Water in/in USDA SCS Soil Survey
Capacity Investigation Report No. 1,
Method 4C1, page 24.
Report bulk density along
with results.

Rock Fragments % Volume USDA SCS Soil Survey
Investigation Report No. 1,
Method 3B, page 18.

'These are suggested methods, other equivalent methods may be used if described
and can be justified prior to sampling.

%It samples have a SAR greater than 12 for clay textured soils or greater than 15
for sandy textured soils, then exchangeable sodium percentage should be analyzed.
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—

Paramaters Good Falr Poor Unacceptable
e e — —
pH 6.1-8.2 5.1 to 6.1 4.51t05.0 less than 4.5
8.2t 8.4 8.5 10 9.0 greater than 9.0

Ec mmhos/ecm 25°C Oto2 2t 8 "8to 15 greater than 15
Saturation % 25%-80% less than 25%

greater than 80%
Texturs sl, 1, sil, . ¢, sicl, sc sic, s, sc, ¢, g, vcas

scl, vist, fsi is, lfs cos, fs, vis

SAR 0-4 5-10 10-12 Fine Texture 12 Fine Texture

10-15 Coarse Texture 15 Coarse Texture
Selenium less than 0.1 mg/Kg greater than 0.1 mg/Kg
Boron less than 5.0 mg/Kg greater than 5.0 mg/Kg

Acid/Base Potential

" % Coal fines

Available water
capacity {infin)

Rock Fragments
{% volumes}
3 inches
3-10 inches
10 inches

reater than - nsg Ca
1,000 tons material

Undetermined

at this time

greater than 0.10 0.05-0.10
0-15 16-25
0-15 15-25
0-3 3-7

less than 0.05

25-30
25-30
7-10

L n -5 tons
1,000 tons materia!

greater than 30
greater than 30
greater than 10

Many native specles have their roots in soils that are determined unsuitable by these values. Occasionally soil materials rated good by

these standards have poor vegetation success. Therefore plant growth trails may be required where reestablishment of native species is desirable.
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Table 3. Soil Tabulation Chart

Area Affected (in mining sequence) Area 1 2 3 etc.

Acreage of Area
Depth of Topsoil Removal (inches)
Depth of Proposed Topsoil Replacement

Estimate of Salvageable Topsoil
lyd?® or ac-ft)

Volume Actually Salvaged
(yd® or ac-ft)

Volume Required for Reclamation
. (yd® or ac-ft)

Surplus or Deficit Volume
(yd® or ac-ft)

Storage Location & Capacity

Running Total (all stockpiles).
{yd?® or ac-ft)

Short-term
Long-term

*Long Term Stockpile is defined to be in existence for greater than one year.
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— —
Depth of Removal Estimation of Volume Mass
Removal Area Overburden Coal Overburden Coal Swell Overburden  Compaction Balance
Date Method (AC) Location® {ft) {ft} {BCY} {BCY} Factor Removed (LCY} Factor {CCY) Destination®
m —— e —Y
1984 Truck & 105 Map ID # 30 12 5,081,995 2,032,798 1.33 6,759,053 0.89 -1,099,236 MapiD #
Shovel
1985 Scraper 70 MaplD # 60 10 6,775,993 1,129,332 1.41 9,554,150 0.91 788,952 Map ID #
'Mass Balance = CF{OB x SF) - (OB + C); refer to section E.
2area of removal, Pit #, Cut #, should be clearly shown on a mining sequence map.
3Backfill location and/or stockpile location.
Table 5. Overburden Stockpile Data
Maximum Maximum
Stockpile Aresa Capacity Height Slope
Location {Acres) {LCY) {ft) th:v) Long term* Short term**
Map 1D # 10 550,000 40 31 2 year
Map ID # 2 50,000 17 3:1 .5 year
Map ID # 60 300,000 26 3:1 2 year

*Long term stockpile is defined to be in existence for greater than one year.
**1f short term, how long will the stockpile exist?
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Table 6. Recommended Laboratory Methods

Parameters Reported As Suggested Methods

pH ASA Mono. No. 9, Part 2, (2 ed),
1982. Method 10-3.2, page 171.
Perform pH on saturated paste.

Electrical :
Conductivity (EC) mmhos/cm 25°C ASA Mono. No. 9, Part 2 (2 ed),
- 1982. Method 10-3.3, pages
172-173.
Saturation % SP = 100 (total wt of
Percentage water)/(wt of oven-dry soil). Wts
of water and soil known when
making a saturated paste.
Particle Size % sand, silt, ‘Hydrometer method. Black
Analysis (texture) clay et al. 1965. Methods of soil
' analysis. ASA Mono No. 9, Part
1, method 43-5, pages 562-566.
Soluble Ca, Mg and me1/l ASA Mono. No. 9, Part 2,
Na (2 ed), 1982. Method 10-3.4.
pages 173-174. '
Sodium Adsorption SAR calculated [Na*]
Ratio from soluble Ca, ([Ca?* + Mg?*]/2)°®
Mg & Na

Selenium ' mg/Kg Extraction by ASA Mono. No. 9,
' : Part 2 (1 ed), 1965. Method
80-3.2, page 1122. Analyze by
Hydride generation for AA or ICP.
ASA Mono. No. 9, Part 2 (2 ed),
1982. Method 3-5.5, pages
59-61.
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Table 6. (continued)

Suggested Methods

Parameters Reported As
Total N %

Nitrate-N mg/Kg
Boron mg/Kg
Maximum Acid %

Potential

Neutralization %

Potential

Organic Carbon %

Exchangeable Sodium*

ASA Mono. No. 9, Part 2 (2 ed),
1982. Method 31-3, pages
610-616.

ASA Mono No. 9, Part 2 (2 ed),
1982. Methods 33-4.1, pages

649-658 (steam dist.); 33-8.3,

pages 679-682 (colorimetric) or
Sims J. R., and G. D. Jackson,

1977. Soil Sci. Soc. Am, Proc.
35:603-607.

ASA Mono No. 9, Part 2 (2 ed),
1982. Method 25-9.1, page 443
for extraction and Method 256-5,
pages 435-436 for analysis. '

US EPA. 1978. EPA -
600/2-78-054. Method
3.2.6, page €0.

US EPA. 1978. EPA -
600/2-28-054. Method 3.2.3,
page 47.

ASA Mono No. 9, Part 2 (2 ed),
1982. Method 29-3.5.3, pages .
571-573.

ASA Mono No. 9, Part 2 (2 ed),
1982. Method 13-4.3.4, page
239, using Flame Emission.
Using extractates in method 8-3,
page 152,
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Table 6. (continued)

Parameters . Reported As Suggested Methods

Available Water in/in USDA SCS Soil Survey
Capacity Investigation Report No. 1,

Method 4C1, page 24. Report
bulk density along with results.

Rock Fragments % Volume USDA SCS Soil Survey
: Investigation Report No. 1,
Method 3B, Page 18.

Acid/Base Account AB = Total Neutralizing Potential minus Total Acid Potential.

*If samples have a SAR greater than 12 for clay textured soils or greater than 15
for sandy textured soils, then exchangeable sodium % should be analyzed.

jbe
A:\TOPSOIL



Castle Gate Mine

. Chapter 12, Section 7
Willow Creek Refuse Removal Project July 1995

APPENDIX 12-7-1
WATER QUALITY DATA

. 007/004



Monitor Point: B-1

Semple Dute | 14-Jun-76 | 00-Aug-78 | 11-Oct-78 | 13-Doc-78 | 15-Dec-78 | 17-Apr-79 | 13-Jun-78

Parameters Unite
TEMPERATURE (FIELD) c 100 128 a0 0.0 10 45 14.0
TOTAL DISSOLVED SOLIDS MGL 405 538 848 ] [ 8 413
TOTAL SUSPENDED SOLIDS Man. as ] 1 ) » 7%0 43
SODIUM MGR 80.2 108.0 733 50,0 “a
POTASSIUM MaA, 1.8 211 215 2.03 1.81 3.01 1.80
CALCIUM MG 408 48.0 [T ] 4.0 424 58.0
MAGNESIUM MG 34,08 45,10 405.08 s2.80 28,92 37.20
SULFATE MG 820 1740 100.1 2100 230.0 514.0 102.0
CHLORIDE MGL 0 22 22 2 10 12 10
CARBONATE MG/ CO3 0.01
BICARBONATE MG HCOd 308.0 320.0 353.8 404.9 1.8 8.2 310.8
HYDROXIDE (OH) MG
PH (LAB) 8., 74 72 7.4 7.1 8.2 73 84
CONDUCTIVITY (LAB) UMHOS/ICOM @ 23 C 055 828 840 1020 800 1190 840
AMMONIA AS N MG
NITRATE AS N MG 0.02 0.02 0.22 0.03 0.12 0.08
NITRITE AS N MGA 0.01 0.0 0.01
PHOSPHATE A8 PO4 MG
FLORIDE MGL 0.21 0.43 0.4 0.20 0.23 0.23 0.21
OIL & GREASE MG -1.0 18 2.2 1.0 84 10 1.0
TOTAL ALKALINITY AS CACo3 MGA, 2
TOTAL HARDNESS AS CACO3 MGL
ARSENIC Dissotved MGL

Total MG 0.004 0.001 0.002 -0.001 0.001 0,001 -0.001

" BARIUM Diseclvad MG

Total MGL 0.07 0.13 0.00 0.08 0.08 0.20 0.13
CADMIUM Dissolved MGL

Tote! MG -0.001 0,001 -0.001 0.001 -£.001 -0.001 £.001
CHROMIUM Dissolved MGL

Total MGA, -0.001 -0.001 0.001 -0.001 0,001 0.001
COPPER Dissoived MGA

Total MGL 0,002 0.015 0.004 0,008 0.004 0.008 0.002
IRON Disscived MG

Totl MG 0.84 0.08 0.02 0.02 0.42 248,00 0.22
LEAD Dissotved MG

Total MGL -0.001 0,001 £0.001 -0.001 -0.001 -0.001 0,001
MANGANESE Disscived MGL

Tow! MGL 0.022 0.002 0.018 0.014 0.017 0.378 0.030
MERCURY Dissolved MG

Total Man
SELENIUM Dissolved MG

Tots) MGL 0,001 0.001 £0.001 -0.001 -0.001 0.003 0.020
2NC Dissotved MGA

Tote MG, 0.018 0.020 0.007 0,001 0.001 0.038 0.050
TOC MGR 17 0 18 15 15 4
STATIC WATER LEVEL (FIELD) (ELEV. FT.)
FLOW CFE 18.0 25 2.0 {ice 28 813 45.0

Negative Values indicate < values




Monitor Point: B-1

Semple Date | 08-Aug-7¢ | 30-Oct-79 | 28-Dec-70 | 13-Feb-80 | 17-Apr-80 | 05-Jun-80 | 07-Aug-80

Parameters Unite
TEMPERATURE (FIELD) [+ 4.0 8.0 10 [-F} 20 150 no
TOTAL DISSOLVED 8OLIDS MG 12 ™ 0 %0 691 205 570
TOTAL SUSPENDED SOLIDS MGA 70 - 1 1. -] o8 a
§0DIUM MG s T84 as a0 1070 %3 758
POTASSIUM MGA 3.00 1ms 217 arns .M 149 219
CALCIUM MGL 124.0 720 84.0 67.2 a0 80.4 845
MAGNESIUM MGA. 7.2 W00 55.20 49.92 M0 20.72 8200
SULFATE MGA 1900 180.0 2400 fNnre 238.0 75.0 200.0
CHLORIDE MGA a8 - ] o ET Y ] 7 30
CARBONATE MG COB
BICARBONATE MGAHCO3 3148 074 4028 8.9 31688 283.5 3123
HYDROXIDE (OH) MGA
PH (LAB) [-XTA a8 7.8 [ A 20 88 74 8.1
CONDUCTIVITY (LAB) UMHOS/ICOM @ 25 C 50 #00 1000 1150 750 550 800
AMMONIA AS N MGA
NITRATE AS N MG 0.02 0.08 0.02 0.08 0.16 0.04 0,01
NITRITE AS N MG
PHOGPHAYE AB PO4 MGA 0.00 o 0.30 1.72 0.18 0.24
FLORIDE MGAL 0.42 0.28 188 0.74 0.2 0.2 0.24
OIL & GREASE MG -1.0 a8 18 14 7.8 a8 1.0
TOTAL ALKALINITY AS CAC03 MGA 258 52 330 28 E- 4 =8 260
TOTAL HARDNESS AS CACO3 MG
ARSENIC Dissoived MGA.

Total MG 0,004 0.003 0.001 0.002 0.001 0.001 0.002
BARIUM Dissolved MG

Total Man 0.22 0.25 0.07 0.22 0.28 [ 1] 0.08
CADMIUM Disscived MGA

Total MGA -0.001 40,001 «0.001 -0.001 =0.001 «0.001 -0.001
CHROMIUM Dissolved MG

Total MG 0,003 0.002 0.002 ©.004 0.001 <0.001 0,001
COPPER Dinsctved MG

Total MG 0.021 0.004 0.004 -0.001 0.010 -0.010 0.010
IRON Diseoived MGA 048

Total MG B9 [-%- .} 0.10 0.9 70.40 2.8 0.04
LEAD Disaclved MGA

Total MG 0.000 0.008 0.001 -0.001 0.001 0,001 0.001
MANGANESE Dinseyived MGL

Tow! MGA 0.800 0.018 0.013 0.030 1.150 0.080 0,002
MERCURY Olsaolved MG

Total MGA -0.0002 -0.0002
SELENIUM Dissolved MGA

Towt MG/ -0.001 -0.001 =0.001 0.001 0.002 0.001 0.001
ZNC Dissclved MGA

Total MG 0.034 0.000 0,008 0.0 0.010 0.013 0.002
TOC MG
STATIC WATER LEVEL (FIELD) (ELEV, FT.)
FLOW CF8 134 4.5 148 a8 140 as.0 8.0

Negative Values indicaw < values




Monitor Polint; B-1
Sempie Date | 28-Oct-80 | 29-Dec-80 | 04-Feb81 | 07-Apr-81 | 23-Jun81 27-Jul-81 29-Oct-81

Parameters Unite
TEMPERATURE (FIELD) c 20 0.0 0.0 40 20 150 7.0
TOTAL DISSOLVED 8OUDS MGA 85 560 () 200 810 01 @
TOTAL SUSPENDED SOLIOB Man o2 1. 7 " " 3 Lt
SODIUM MG 25,0 88.0 142.0 484 720 880 58.0
POTABSIUM MG 143 1.80 2.00 258 7.20 247 230
CALCIUM MGA 458 720 a0 580 “@a 412 480
MAGNESIUM MGA 55.08 0.4 41.78 20.80 41.76 5040 4464
SULFATE MGL 192.0 204.0 2140 124.0 198.0 210 141.0
GHLORIDE MGA 7 3] 2 18 4 £' ®
CARBONATE MG CO3
BICARBONATE MG/ HCOa 73 758 4124 2089 2088 1.7 320.7
HYOROXIDE (OH) MG
PH (LAB) 8., 74 78 7.8 a1 a8 88 83
CONDUCTIVITY LAB) UMHOS/COM @ 25 ¢ 485 504 510 285 700 740 800
AMMONIA AS N MGA.
NITRATE AS N MG 0.01 001 .01 -0.01 -0.01 0.01 0.01
NITRITE AS N MGA.
PHOSPHATE AS PO4 MG 0,12 0.1% 0.03 0.07 .23 0.19 0.30
FLORIDE MGL 0.25 0.18 0.% 0.22 0.24 0.28 0.77
OiL & GREASE MGL 5.8 0.8 08 08 12 0.0 04
TOTAL ALKALINITY AS CACOS MGL 208 az 258 204 M2 284 219
TOTAL HARDNESS AS CACO3 MG
ARSENIC Dissolved MGA

Total MGL -0.001 0.002 0.003 0.014 0125 0.004 0.008
BARIUM Dissoived MaL

Tot! MGAL 0.00 0.08 0.07 0.00 0.08 0.00 0.11
CADMIUM Dissoived MaL

Total MGA ~0.001 «0.001 0.002 0.001 =0.001 0.001 «0.001
CHROMIUM Dissclved MG

Total MG 0.001 0,001 0,001 0.022 0.001 -0.001 0.001
COPPER Dissolved MG/L

Total MG 0.010 0.010 0.010 0.008 0.230 0.020 0.022
IRON Dissolved MG 0.01 0.02

Tot! MGA 1.2 128 0.12 18.20 0.1 0.07 118
LEAD Dlssolved MGA

Total MGA. -0.002 .00t 0.001 0,008 -0.001 0.001 0.001
MANGANESE Disecived MG/L

Total MGA 0.010 0.025 0,010 0.060 0.010 0.010 0.015
MERCURY Dissoived MGA.

Total MGA -0.0010 -0.00%0
SELENIUM Dissoived MG

Total MGA -0.001 0,009 0.002 0.001 -0.001 0.004 0.001
NG Dissolved MGA

Total MGA 0.004 0.000 0.007 0.138 0.018 0.020 0.022
TOC MG
STATIC WATER LEVEL (FIELD) [ELEV. FT.)
FLOW CF8 8.0 2.0 120 (1] 48 10.0

Negative Values indicate < values




Monitor Point; B-1
Sample Daie | 03-Dec-81 16-Fob-82 | 14-Apr-82 | 14-Jun82 03-Aug_-32 07-Dct-82 | 21-Dec-82

Parameters Units
TEMPERATURE (FIELD) c 10 1.0 70 9.0 179 a0 00
TOTAL DISSOLVED 80U08 MG o8 ] 1168 420 520 a7 500
TOTAL SUSPENDED SOLIDS MG ™ " %0 ] 1 o1 »
BODIUM MG s 840 408 480 83.0 s 820
POTASSIUM MGIL 11.00 172 275 1.50 2,00 182 150
CALCIUM Man, 780 758 28 500 880 87.8 o7.2
MAGNESIUM MG 53.00 54,00 55.00 §7.10 51.30 4272 4848
SULFATE MG M8.0 8.0 7:.0 93.0 147.0 120.0 150.0
CHLORIDE MaA = = N 1 21 1 )
CARBONATE MG CO3
BICARBONATE MG/ HEOS M4 arso 2207 3322 2510 ar2.7 ns
HYDROXIDE (OH) MGA
PH (LAB) s\, 7% 70 77 a2 83 83 79
CONDUCTIVITY (LAB) UMHOSICOM @ 25 C 508 (] 814 818 02 502 L
AMMONIA AS N man,
NITRATE AS N MG 0.58 0.14 017 0.08 -0.01 .01 0.7
NITRITE AS N MGA
PHOSPHATE AS PO4 MGL 0.53 0.50 0.10 0.08 .09 0.19 0.16
FLORIDE MG 0.22 0.19 0.15 0.13 0.25 0.20 0.24
OlL, & GREASE MG o2 1.0 10 0,1 0.1 0.1 0.1
TOTAL ALKALINITY AS CACO3 MG 3o a7 m 278 268 o 47
TOTAL HARDNESS AS CACO3 MGL
ARSENIC Disaolved MG

Towl MGL 0.001 0,000 0.082 0.001 0.001 -0.001 0.001
BARIUM Dissolved MG

Totl MGA 0.00 0.08 0,33 0.10 0.1 1.08 1.00
CADMIUM Dissolved MG

Towl MGA 0,001 .00 -0.001 -0.001 0.001 -0.001 0.001
CHROMIUM Dissoived MaA.

Total MG -0.001 0,001 0.002 0.001 0.001 0,001 +0.001
COPPER Dissolved Man

Total MGA 0.100 0.010 0.000 0.020 0.010 0.020 0.030
IRON Dissolved MGL

Total Man, 0.20 025 43,30 0.37 0.4 1.25 0.57
LEAD Dissolved MGAL

Total MGA. «0.001 0.080 0.003 0.008 0.002 ~0,001 «£.001
MANGANESE Dissotvad MG

Total MGA 0.020 0.020 1.7%0 0,028 0.065 0.040 0.035
MERCURY Dissolved MG

Total MGA
SELENIUM Disectved MGA

Totat MGL ©.001 ©.001 0.000 .00 £0.001 £.001 -0.001
2Ne Dissolved MG

Totl MGA 0.014 0.011 0.%05 0.045 0.020 0.015 0.015
TOC MG
STATIC WATER LEVEL, (FIELD) (ELEV, FT))
FLOW CFs 18 128 48

Nagative Valuss indicaw « valuss




Monitor Point: B-1
Sampie Date | 24-Feb-83 | 21-Apr-83 | 28-Jun-83 | 17-Aug-83 | 17-Oct-83

Parameters Units
TEMPERATURE (RE1.D) c 1.0 30 140 18.0 80
TOTAL DISSOLVED SOLIDS MG 812 o7 468 488 [ ]
TOTAL SUSPENDED SOLIDS MGA ) 7 % 7
S0DIUM MeA 888 7.0 48.0 800 703
POTASSIUM MG 1.78 240 228 250 210
CALCIUM MGA [T ] 0.0 86.0 418 882
MAGNESIUM MGA 40.04 43.20 "M $2.80 8232
SULFATE MGA 2000 100.0 118.0 144.0 2020
CHLORIDE MGA ] o 0 M
CARBONATE MG/, CO3
BICARBONATE MG/LHCOa £ 14 ] 24 n7.2 2 220
HYDROXIDE (OH) MGA
PH (LAB) 8., 1.7 7.2 7.0 6.8 79
CONDUCTIVITY (LAR) UMHOS/ICOM @ 25 C (] [} H04 847 [-1]
AMMONIA AS N MGA
NITRATE AS N MGA 0.08 0.8 0.08 0.08 -0.01
NITRITEAS N MGA
PHOSPHATE AS PO4 MG 0.18 0.10 0.20 0.14 002
FLORIDE MG 0.19 008 o.21 019 028
COIL & GREASE MGL 0.2 0.2 08 0.2 0.2
TOTAL ALKALINITY AS CACO3 MG ats oo 2060 2060 e
TOTAL HARDNESBS AS CACO3 MGA
ARSENIC Dissolved MG

Total MG -0.001 0.023 0,020 0.018 0.001
BARIUM Dissolved MG/L

Total MGAL 0.10 087 0.05 0.63 0.8
CADMIUM Dissolved MG

Total MG =0.001 0.002 <0.001 -0.001 -0.001
CHROMIUM Dissolved MG

Total MGA. -0.001 0.028 0,008 0.010 «0.001
COPPER Dissoived MGA

Totl MGA 0.030 0.450 0.010 0.010 0.000
IRON Dissolved MG

Total ManL 058 20.00 28.80 0.6 043
LEAD Dissclved MGA.

Total Man. 0,001 ooz 0.002 0,002 0,001
MANGANESE Dissoived MGA.

Totel MGA 0.040 1410 0.07 0.028 0.010
MERCURY Dissotved man,

Total MGA
SELENIUM Dissclvad MGA

Total MGA -0.001 0.003 0.002 -0.001 -0.001
aNC Dissolved MGA

Total MG 0.015 0.108 0.149 0.180 0.018
TOC MG
BTATIC WATER LEVEL (FIELD) (ELEV. FT)
FLOW CF8 13 o8 o4 128 8.3

Negative Values indicate < values




Monitor Point: B-2
Sample Date | 04/13/77 05/09/77 08/01/77 07/08/77 08/03/77 09/08/77 10112/77

Parameters Unite
TEMPERATURE (FIELD) (4 110 19.0 100 0.0 240 120 120
TOTAL DIESOLVED S8OUIDS MGA 720 500 "no 4“0 [ ] 820 700
TOTAL BUSPENDED SOUIDS MGA ” 2 8 7 7 ] 20
S00IUM MGA [ X 5.0 1029 e 1] a3 0ns
POTASSIUM MG 208 240 333 280 300 8.70 4.18
CALCIUM MG 504 "%.2 484 53.6 584 80.0 0.0
MAGNESIUM MO 46,56 78.28 84.84 3264 56.04 7200 8354
BULFATE MGAL 210 254 ot 172 20 208 774
CHLORIDE MG 2 » -] 18 E ] M 2
CARBONATE MGA CO3 0.01 -0.01 -0.01 .01 -0.01 «0.01 0.01
BICARBONATE MGAHCOd 074 E~1F ] a0r4 230 348 2028 3048.0
HYDROXIDE (OH) MG 0,01 0.01 -0.01 -0.01 0.01 =0.01 .01
PH (LAB) 8.\ 84 a.2 a4 8.2 83 79
CONDUCTIVITY (LAB) UMHOS/ICOM @ 25 C 1000 1210 1220 700 1088 1270 1083
AMMONIA AS N MG Q.10 018 042 0.25 015 0.25 0.30
NITRATE AS N MGA. 0,08 0.08 0.10 0.07 0.02 0.04 0.08
NITRITE AS N MGA
PHOSPHATE AS PO4 MGA. 0.08 0.05 0.04 1.03 0.08 0.10 0.03
FLORIDE MG oM 0.40 035 03 0,% 0.45 033
OIL & GREASE MG ~1.0 -1.0 1.0 89
TOTAL ALKALINITY AS CACO3 MG 252 o2 252 22 ] 240 300
TOTAL MARDNESS AS CACO3 MGA 320 a2 as2 e 382 500 418
ARSENIC Dissclved MG

Total MGA -0.001 «0,00% -0.001 -0.001 «0.001 0,001 0.001
BARIUM Dissolved MG

Total MGA 017 0.0t om 0.00 0.08 .02 0.07
CADMIUM Dissovived MGL

Total MG -0.001 0.001 -0.00% 0.001 «0.001 -0.001 9.000
CHAOMIUM Dissolved MGAL

Towl MGA, 0.001 -0.001 -0.001 «0.001 -0.004
COPPER Disscived MGA

Totl MGA 0.008 0.018
RON Dissoived MGL

Total MGA 0.12 0.13 on 0.02 o 0.18 0.18
LEAD Olssoived MGIL

Total MaL 0.001 «0.001 -0.001 -0.001 0001 -0.001 «0.004
MANGANESE Dissoived MG

Total MGA 0.072 0,020 oo 0.003 0.008 0.008 0.008
MERCURY Dissoived MGA

Total MGL -0.,0002 0.0002 0.0002 -0.0002 0.0002 0.0002 -0.0002
SELENIUM Dissolved MGA

Total MGA -0.001 0,001 0.001 -0.001 0,001 0.001 -0.001
NG Disscivad MG

Total MG o.018 0.004 0.008 0.012 0.014 0.084 0.010
TOC MGA 10 b ] [} [} a2 4 2
STATIC WATER LEVEL (FIELD) (ELEV. FT.)
FLOW CFg8 15 1.2 s 0.3 01 0.2 0.1

Nagative Values indicate < values




Monitor Point: B-2
sampleDute | 11700777 | 1214477 | O1)11/78 | o2/08/78 | 03/08/78 | 0510/78 | 08/14/78

Parameters Units
TEMPERATURE (FIELD) c -3 ] 10 0.2 1.0 7.0 10.0
TOTAL DISSOLVED SOLIDB MGA 0o ar2 808 a10 404 410
TOTAL SUSPENDED 80LIDS MG 2 o 18 a6 443 87
S0DIUM MG 150 L 1 ¥ ] 7.0 90.0 5.0
POTASSIUM MGA T7.22 403 850 8.18 1.70
CALCIUM MGA aaa 100.0 04 %08 504
MAGNESIUM MG/ 78.72 7440 7200 48,00 3210
BULFATE MGA 380 30 axm 200 [ T3
CHLORIDE MG/L M » M 0 ™ 20
CARBONATE MGA. CO3 0,01 0,01 -0.01 7.2 «0.01
BICARBONATE MGA HCO3 4M3 4221 408.9 .2 00,1
HYDROXIDE (OH) MGA, 0.01 «0.01 -0.01 0.00 -0.01
PH (LAB) 3.U. 81 a2 8.2 a1 73 9.2
CONDUCTIVITY (LLAB) UMHOB/ICOM @ 25 C 107 1350 1242 940 818 850
AMMONIA AS N MG 0.10 0.20 0.10 <0.01 0.10
NITRATE AS N MG 0.02 0.02 002 0.08 0.18
NITRITEAS N MGA
PHOSPHATE AS PO4 MGA 0.03 0.08 0.08 0.08 0.04
FLORIDE MG/L 0.43 0.40 0.44 0.24 0.28
OIL & GREASE MGA 15 34 23 -1.0
TOTAL ALKALINITY A8 CACO3 MGA e 48 338 200 48
TOTAL HARDNESS AS CACD3 MGA 540 560 530 342 280
ARSENIC Dissoived MGA

Tol MGAL «0.001 -0.001 -1.001 -0.001 -0.004
BARIUM Dissotved MGA.

Towl MGA 0.08 0.01 0.07 0.14 0.08
CADMIUM Diveolved MGA

Total MGA 0.001 -0.001 -D.001 =0.001 «0.001
CHROMIUM Dissoived MGL

Total MGA. «0.001
COPPER Dissolved MG/L

Total MG -0.001 0.014
IRON Dissclved MGA.

Towl MGQA. o 0.34 0.30 0.58 0.04 0.28
LEAD Disscived MG

Total MGA -0.001 «0.001 «0.001 -0.001
MANGANESE Dissolvad MG

Total Mar .08 0.432 0.148 0.230 0.007
MERCURY Dissotved MG

Total MGA. -0.0002 0.0002 -0.0002 -0.0002 -0.0002
SELENIUM Dissolved MG

Totl MG -0.001 -0.001 0,001 £.001 -0.001
INC Disscived MGA

Total MGAL 9.003 0.038 0.025 0.038 0.012
TOC MGA 2 2 2 ) ]
STATIC WATER LEVEL (FIELD) (ELEV. FT.)
FLOW CF8 [- X ) 0.2 [ dry 20 320 a0

Negative Values indicaw < values




Monitor Point: B-2
SampiaDate | 08/08/78 | 1011778 | 11112778 | 1213/78 | 12718178 | o4/17/70 | 06/13/79

Parameters Units
TEMPERATURE (FIELD) c 150 0.0 8.0 0.0 10 7.0 120
TOTAL DISSOLVED S0LIDS MGA. 880 508 410 840 500 778 410
TOTAL SUSPENDED SOLIDS MGL 2 ] 070 1 a8 8770 o
S0DIUM MG 50.0 84.2 733 81.0 4.2
POTASSIUM MGA 102 254 318 1.61
CALCIUM MGA 488 704 48.0 80.0
MAGNESIUM MGA 0.4 5232 2.2 42,00
SULFATE MGA 04 193 [ ) o 405 110
CHLORIDE MGA. .} -4 18 M 18 12
CARBONATE MGA. CO3 7.2
BICARBONATE MGAL HCO3 s.7 4020 208 3000
HYDROXIDE (OH) MG 0.01
PH (LAB) S.u. 70 74 83 a9 75 88
CONDUCTIVITY {LAB) UMHOS/COM @ 25 C 795 20 830 900 1100 &30
AMMONIA AS N MG 0.28
NITRATE AS N MGA 082 0.02 0.1 0.04
NITRITE AS N MG 0.01
PHOSPHATE AS PO4 MGA 0.00
FLORIDE MG 0.23 0.23 [-%-} 0.20
OIL & GREASE MGL 14 20 80 -1.0 18 1.0
TOTAL ALKALINITY AS CACOS MGA 238 254
TOTAL HARDNEES AS CACO3 MGA 248
ARSENIC Dissolved MGA.

Total MGA. 0.003 <0.001 =0.001 0.001
BARIUM Dispcived MGA

Tot MGA 0.03 0.07 038 0.12
CADMIUM Disscived MG

Total MG -0.001 -0.001 -0.001 -0.001
CHROMIUM Dissolved MGA

Tota MG «0.001 -0.001 -0.001 -0.001
COPPER Dissolved MGA.

Total MG 0.008 0.002 0.004 -0.001
IRON Dissolved MGA

Total MGAL 0.12 0,13 0.01 0.03 227.00 0.18
LEAD Dissolved MG/L

Totat MGA. «0.001 «0.001 0.001 0.002
MANGANESE Dissclved MGA.

Total MGA 0.013 0.020 0.011 0.04% 0.704 0.028
MERCURY Dissolvad MGA

Totat man «0.0002
SELENIUM Disscived MGA

Total MG =0.001 <0.001 -0.001 «0.001 0.020 0.002
ANC Dissolved MGA

Totel MGA. 0.007 «0.001 0.031 0.038
TOC Mman. 14 18 1
STATIC WATER LEVEL (FIELD) {ELEV. FT.)
FLOW CF3 1.7 20 40.0 |lca 00 57.0 X ]

Negative Values indicate < values




Monitor Point: B-2
Sampiebute | 08/08/70 | 10/30/79 | 12/26¢/79 | 02/15/80 | 04/17/80 | 08/05/80 | 08/07/80

Parameters Unite
TEMPERATURE (FIELD) [ 210 .0 05 os a0 ns 200
TOTAL DISSOLVED 8OUIDS MG/L 858 ) 830 835 a0 M2 500
TOTAL S8USPENDED SOLIDS MG 5000 ™ 1 1 1518 128 3
SODIUM MGA 885 740 84.0 81.0 1180 s 708
POTASSIUM MG 4,88 LY 28 4.88 240 1.44 238
CALCIUM MGA 118.0 48.0 840 7ne 0.0 .2 5.0
MAGNESIUM MG 7.68 $1.60 55.20 48,42 44,40 3168 52.00
SULFATE MGA 170 212 200 206 78 =20
CHLORIDE MG 2 o 2 o M 12 a
CARBONATE MGA COa
BICARBONATE MG HCO) 20.2 €077 3783 3538 43 074 28.0
HYDROXIDE (OH) MG
PH (LAB) 8.0, 78 80 0.4 as an 9.2 84
CONDUCTIVITY (LAB) UMHOS/ICOM @ 25 C 1300 840 1080 1350 490 580 10
AMMONIA AS N MG
NITRATE AS N MGAL 0.17 o.t8 0.01 0.02 0.18 0.15 -0.0%
NITRITE AS N MGA.
PHOSPHATE AS PO4 MGA, 0.14 0.02 0.18 0.72 0.20 0.17
FLORIDE MG on 0.28 0. 0.3 0.23 0.28 0.25
Ol & GREASE MG -1.0 4.4 -1.0 20 8.4 1.2 0.2
TOTAL ALKALINITY AS CACO3 MGL M2 244 208 200 74 280 20
TOTAL HARDNESS AS CACO3 MG
ARSENIC Disaotved MGA

Total MGL <0.001 -1,001 0.002 0.001 0.003 0.001 0.001
BARIUM Dissoived MG

Totl MG 0.32 0,26 0.03 o 047 .02 0.08
CADMIUM Dissolved MG

Total MG 0.001 -0.001 0.001 -0.001 «0.001 =0.001 0,001
CHROMIUM Dissolved MGA

Totl MGA =0.001 0,001 -0.001 0.002 0.001 -0.001 -0.001
COPPER Dissolved MGA.

Total MG 0.008 0.004 0.004 0,001 0.010 -0.010 0.040
RON Dissctved MGAL 058

Total MGA. 33200 0.13 0.14 0.14 a2a80 281 0.07
LEAD Dissolved MGA

Total MG 0.001 ~0.001 -0.001 «0.001 =0.001 0.002 «0.002
MANGANESE Dissclved MG

Towl MGA, 0.007 0.006 0.043 0.130 0.680 0.070 0.003
MERCURY Dissolvad . MGA

Totat MGA 0.0002 ~0.0002
SELENIUM Dissolved MG

Total MGA -0.001 3,001 0.001 -0.001 0.001 0,001 0.001
2NC Dissolved MGA.

Towl MGA 0.000 0.008 0.007 0.016 0.020 0.010 0.006
TOC Mmaa.
STATIC WATER LEVEL (FIELD) {ELEV.FT.)
FLOW CF§ (X ] 07 3.0 |ice 24.0 861 a0

Negative Values indicaw < velues




Monitor Point: B-2

Sample Date | 10/28/80 12/20/80 02/04/81 04/07/81 08/23/81 08/27/81 10/20/81

Parameters Units
TEMPERATURE (FIELD) C 20 (1] 10 40 20 150 7.0
TOTAL DISSOLVED SOLIDS MGA 380 840 700 48 508 [ ] 483
TOTAL SUSPENDED S8OLIDS MG b 1 13 248 15 1 102
S0DIUM MGL asn 734 180 423 ne 88.0 83.0
POTASSIUM MG 219 185 240 3.90 234 298 240
CALCIUM MGA. 408 80.0 “we 480 M4 0.2 44.0
MAGNESIUM MGAL 68.18 48.00 8222 2592 48.18 57.80 47.04
BULFATE MG 204 1] @ ” 180 208 150
CHLORIDE MG 2 1 “© 18 ) 4 2
CARBONATE MGA C0a
BICARBONATE MGA-HCOa 014 asa.8 4075 2184 2880 278.2 e
HYDROXIDE (OH) MGA
PH {LAB) 8\. 79 78 74 8.1 8.7 8.7 83
CONDUCTIVITY (LAB) UMHOS/COM @ 28 C 860 203 822 ax [ 700 815
AMMONIA AS N MGL
NITRATE AS N MGR 0.01 «0.01 0.01 0.04 £0.0% £0.01 1.02
NITRITEAS N MGAL
PHOSPHATE AS PO4 MGA. 0.10 0.12 0.08 10.00 0.22 0.20 0.20
FLORIDE MG 0.2 0.1% 0.2 0.23 0.25 0.20 0.23
OIL & GREABE MG 10 10 0.0 14 1.2 0.2 13
TOTAL ALKALINITY AS CACO2 MG 2008 az 354 202 00 248 an
TOTAL HARDNESS AS CACO3 MGL
ARSENIC Disscived MG

Total MGAL -0.001 0.002 0.002 o.018 0.050 0.004 0.004
BARIUM Dissolved MG

Towl MG 0.08 0.14 0.07 0.08 0.07 0.10 0.10
CADMIUM Dissolved MGA

Total MGL -0.001 -0.001 0.001 0.002 0.001 «0.001 -0.001
CHROMIUM Dissolved MGA

Total MG -0.001 -0.001 -0,001 0.027 0.001 0.001 «0.001
COPPER Disaolvad MGA.

Total MGA. 0,001 0.010 0.010 0.000 0.040 0.010 0.000
IRON Dinsdived MG 0.02 0.02

Total MGA 0.54 0.40 0.14 1%.70 0.28 (A} ] 012
LEAD Dissolved MG

Total MGA <0.002 0.001 =0.001 0.013 -0.001 -0.001 -0.001
MANGANESE Dissctved MGA

Total MGA. 0.030 0.070 ©.040 1.010 0.020 0.0 0.022
MERCURY Dissolved MG

Totel MGA «0.0002 0.0002
SELENIUM Dissotved MGA

Total MG «0.001 0.020 0.002 0.001 -0,001 0.004 -0.001
NG Dissotved MGA.

Total MGA 0.003 0.008 0.007 0.148 0.008 0.010 0.015
TOC MG
STATIC WATER LEVEL (FIELD) (ELEV. FT))
FLOW CF8 6.0 310 13

Negative Values indicaw < values




Monitor Point: B-2
Sample Date | 12/03/81 o2/15/82 | o04p14/82 | oen4/s2 | os/oas2 | 10/07/82 | 12/21/82

Parameters Unite
TEMPERATURE (FIELD) [ 10 5.0 130 190 a0 00
TOTAL DISSOLVED S8OLIDS MG [~} 708 08 403 498 838
TOTAL BUSPENDED SOLIDS MGA 130 & -] ] 48 M
SODIUM MGA. 825 420 445 7.0 [ 1.1 [ 3F ]
POTASSIUM MGA 5.00 3.08 158 2.0 208 200
CALCAM MGA. 700 1880 5.5 859 408 se
MAGNESIUM MGA 54,00 43,00 88.20 38.10 45,60 82.802
SULFATE MaGA. 205 415 74 144 140 174
CHLORIDE MGA = 12 10 17 1" a
CARBONATE MGA. CO3
BICARBONATE MG/ HCO3 am) 251.8 M4 33243 5.4 4209
HYDROXIDE (OH) MaA
PH (LAB) 804 78 78 83 a4 [ 1] [ 2]
CONDUCTIVITY (LAB) UMHOB/COM @ 25 C 50 820 000 783 [ ~7] 663
AMMONIA AS N MGA
NITRATE AS N MGA, 083 0,17 018 «0.0Y 0.1 0.0
NITRITE AS N MGA.
PHOSPHATE AS POM MGA 0.62 1.24 0.08 0.08 0,13 0.13
FLORIDE MG 0.5 0.17 018 024 0.20 0.5
OIL & GREASE MG 0.0 28 0.4 0.1 0.1 0.4
TOTAL ALKALINITY AS CACO3 MG an 208 04 278 21 S
TOTAL HARDNESS A8 CACO3 MG
ARSENIC Dissolved MGA.

Total MGA 0,001 0.030 0.003 -0.001 0,001 «0.001
BARIUM Dissotved MG

Total MGA 0.08 0.25 0.10 0.10 0.1 0.08
CADMIUM Dissolved MaGL

Total MGL -0.001 «0.001 0.001 «0.001 0,001 -0.001
CHROMIUM Dissolved MGA

Totl MGA «0.001 0.037 «0.001 -0.001 0,001 0,001
COPPER Dissolved MGA

Towl MGA. 0.010 0,100 0010 -0.001 .00 0020
IRON Disactved MG

Total MGA 0.13 24.50 0.30 0.08 0.54 0.32
LEAD Dissoived MGA

Totl MGL £.001 0.002 «0.001 .001 0.001 -0.001
MANGANESE Dissclved MGA,

Total MG 0.040 0.000 0.02% 0.015 0,040 0.040
MERCURY Dissolved MGA

Total MGA
SELENIUM Dissolved MGL

Total MG/L =0,001 0.002 -0,001 0,001 -0.001 «0.001
2NC Dissolved MGA

Total MGA 0023 0.108 0.018 0.010 0.005 0.013
TOC MGAL
STATIC WATER LEVEL (FIELD) {ELEV. FT.)
FLOW CF8 0.0 a0

Negative Values indicaw < values




Monitor Point: B-2
SempleDate |  02/28/83 | o04/20/83 | o06/28/88 | 08/17/83 10/18/83

Parameters Units
TEMPERATURE (FIELD) [ 1.0 a0 140 190 [ X
TOTAL DISSOLVED S0LIDS MGA 800 840 480 400 805
TOTAL SUSPENDED 8OLIDB MGA. 48 4310 e 2 ]
SO0DIUM MGAL ms 740 57.0 830 788
POTASSIUM MG 182 220 250 240 220
CALCIUM MGA 838 568 40.8 40.0 5.2
MAGNESIUM MG &5.20 48,12 42.24 48.08 8310
BULFATE MG 210 188 19 148 23
CHLORIDE MG 3 = ™ 22 a2
CARBONATE MGA CO3
BICARBONATE MGAL HCO3 are.2 anrae am. 305.0 074
HYDROXIDE (OH) MaL
PH (LAB) B.U. 79 74 75 78 7.7
CONDUCTIVITY (L.AB) UMHOS/COM @ 28 C 850 1] 510 788 )
AMMONIA AS N MGA.
NITRATEAS N MG, -0.03 0.7 0.02 0.04 0.04
NITRITE AS N MGA
PHOBPHATE AS PO4 MG 0.20 0.80 0.14 0.13 -0.01
FLORIDE MG 0.19 0.28 0.22 0.19 0.2
OlL & GREASE MG 0.2 £.2 1.0 02 0.2
TOTAL ALKALINITY A8 CACO3 MGA 304 20 2 0 252
TOTAL HARDNESS AS CACD3 MGA
ARBENIC Dissolved MG

Totai MGL -0.001 0.024 0.019 0.018 -0.001
BARIUM Dissolved MGA

Total MG [:5].3 0.74 0.75 0.72 o1
CADMIUM Dlssoived MG

Total MGL 0.001 0.002 0,001 -0.001 -0.001
CHROMIUM Dissoived MGA,

Totl MG «0.001% 0,023 0,008 0.0 -0.001
COPPER Dissolved MaGAa,

Total MG 0.080 a.110 .02 0.012 0.040
IRON Dissoived MGA

Total MG [-X }] R0 31.50 043 0.
LEAD Dissotvad MG

Total MGA -0.001 0.030 0.004 «0.001 =0.001
MANGANESE Dissolved MG

Totml MGA 0.080 1.400 0.002 0.000 0.020
MERCURY Dissalved MGAL

Total MGA
SELENIUM Dissolvad MGAL

Total MaGA. «0.001 1.002 0.001 -0,001 -0.001
ANC Dissolved MGL

Totl MGA 0.013 0478 0.188 0.100 0.019
TOC MGL
STATIC WATER LEVEL (FIELD) {ELEV.FT.)
FLOW CF8 28 206 ;.2 60

Negative Values indicaw < values




Monitor Point: B-3
SampleDete |  08/07/80 | 10/28/80 | 12/20/80 | 02/04/81 04/07/81 08/23/81 08/27/81

Parameters Units
TEMPERATURE (FIELD) [ 190 320 20 10 40 18.0 150
TOTAL OIBBOLVED 8OLI0S MOA 540 &0 510 [} M8 A58 L]
TOTAL BUSPENDED S0LIDS MG 1 E )] 2 4 axn 4] [}
S0DIUM MGL 785 81.0 5.0 117.0 1.0 840 85.0
POTASSIUM MG 243 .44 210 245 402 240 290
CALCIUM MGA 478 48,0 84,0 520 40.2 R | 40.0
MAGNESIUM MGA. 40.30 8230 87.80 80.64 24.18 44.10 51.02
SULFATE MG 200.0 1920 2000 2230 1.0 188.0 28 0
CHLORIDE MG 4 2 12 40 20 2 40
CARBONATE MGA COa
BICARBONATE MGA HCO3 225 8.7 1.7 4000 8.0 1.1 281.4
HYDROXIDE (QH) MGA
PH (LAB) 8., a8 79 74 74 a.0 a7 87
CONDUCTIVITY (LAB) UMHOS/ICOM @ 25 C 850 870 808 74 38 L1} 603
AMMONIA AS N MaA,
NITRATE AS N Maa. +0.01 0.0 «0.01 0,01 0.0t 0,01 0.34
NITRITE AN MG
PHOSPHATE AS PO4 MG 0.04 0.12 0.13 0.08 1.20 0.24 0.2
FLORIDE MG 0. 0.3 0.18 0.30 0.2 0.28 [-X-..]
QiL & GREASE MG 04 44 14 0.0 14 14 0.2
TOTAL ALKALINITY A8 CACO3 MG 20 204 =8 as2 188 258
TOTAL HARDNESS AS CACO3 MGA
ARSENIC Dissctved MG

Towl MGA 0.001 0.001 0.002 0.002 0.020 0.020 0.008
BARIUM Disscived MG

Towt MG/L 0.07 0.07 0.07 0.07 0.08 0.08 0.10
CADMIUM Dissolved MG

Total MGA 0,001 0,001 £.001 «0.001 0,002 «0.001 000t
CHROMIUM Dissolved MGA

Total MGL «0.001 0.005 =0.001 -0.001 0.040 =0.001 -0.001
COPPER Dinscived MG

Total MGA 0.110 0.010 0.020 0.010 0,000 0.010 0.020
RON Dissoived MaA, 0.0 0.04

Total MG 0.00 X 0.88 0.12 27.00 0.12 0.18
LEAD Dissotved MGA

Total MGA. =0.002 0.005 «0.001 0.001 0.013 =0.001 -0.001
MANGANESE Dissolved MGA

Total MG 0.004 0.030 0.038 0,020 1.220 0.010 0.010
MERCURY Dissclved MGA

Total MG 0.0002 -0.0002
SELENIUM Dissolvad MGA

Total MG 0.001 =0.001 0.002 0.001 0.001 -0.001 0.004
INC Disscived MGA

Total MGA 0,002 0.010 0.012 0.007 0178 0.019 0.010
TOCG MaA
STATIC WATER LEVEL (FIELD) (ELEV. FT.)
FLOW CF8 188 16 27 11.0 3.0

Negative Values indicaw < values




Monitor Polnt: B-3
Sampie Date |  06/13/79 08/08/79 10/30/79 12/26/79 02/13/80 04/17/80 06/05/80

Parameters Unite
TEMPERATURE (FIELD) [+ 125 Nno (X 03 30 11.0
TOYAL DISSOLVED S0LIDS MGA 30 988 562 as2 720 260
TOTAL SUSPENDED 800108 MGA » 7 ) 1 1388 ]
SODIUM MG 45.0 848 70.0 4.0 130.0 as
POTASSIUM MGAL 1.62 842 [ &) 202 2852 148
CALCIUM MGL 520 1.2 B84.0 780 es.0 804
MAGNESBIUM MGA 7.2 7.20 9400 85,20 33.00 32.64
SULFATE MGA 850 0.0 070 M50 250.0 708
CHLORIDE MGA 20 o= 20 4 o8 14
CARBONATE MGA CO3
BICARBONATE MGA HCO3 2000 028 28 080 s 217.7
HYDROXIDE (OH) MG
PH (LAB) 8.\, a8 7.7 8.0 9.8 as [ X-]
CONDUCTIVITY (LAB) UMHOS/COM @ 25 C 500 1500 1000 880 550
AMMONIA AB N MGA
NITRATE AS N MG -0.0% 0.9 0.30 £0.01 0.20 0.02
NITRITEAS N MGL
PHOSPHATE AS PO4 MGA 0.12 o.10 0.58 0.18
FLORIDE MGA. o 054 0.7 0.28 022 0.27
Oll. & GREASE MG 10 1.0 1.0 1.0 108.0 a8
TOTAL ALKALINITY AS CACO3 MGA 4 1068 240 300 208 =2
TOTAL HARDNESS AS CACO3 MGA
ARSENIC Dissotved MG

Total MG 0,001 0,003 0.002 -0.001 0,002 <0.001
BARIUM Disaolvad MGA

Total MG/L 0.11 o.88 0.88 0.08 0.18 0.05
CADMIUM Dissotved MGA,

Total MG 0.001 0.001 =0.001 <0.001 «0.001 0,001
CHROMIUM Dissolved MGA.

Totel MGA -0.001 0.002 «0.001 «0.001 0.002 =0.001
COPPER Dissolved MGA

Total MG -0.001 0.018 0,003 0.003 0.020 0,010
IRON Disscived MGA 0.88

Total MG 0.18 131,00 0.13 0.18 .30 2n
LEAD Disacived MGA

Totwl MGA 0.002 -0.001 0,001 -0.001 0.001 0.004
MANGANESE Dissolvad MGA

Total MG 0.0 0.301 0.023 0.034 0520 0.000
MERCURY Dinsolved MG

Total MGA. -0.0002 «0,0002
SELENIUM Dissotved MGA

Total MGA 0.002 0.001 0.001 -0.001 0.001 0.001
NG Dissclved MGA

Towl MGAL [ A} ] 0.018 0.008 0.003 0.0 0.010
TOC MGA
STATIC WATER LEVEL, (FIELD) (ELEV. FT.)
FLOW CF§ 81.0 as 14 28 0.0 250 85.0
Negative Values indicate « values

lron TOTAL Mang TOTAL




Monitor Point: B-3

SampleDate | O4/13/77 06/14/78 08/00/78 101178 12/13/78 12/15/78 04/17/79

Parameters Undts
TEMPERATURE (FIELD) c 130 10,0 150 8.0 0.0 1.0 70
TOTAL DISSOLVED S0UDS MGL 700 an 577 575 812 ) 700
TOTAL SUSPENDED SOLIDS MGA s . 4 2 - 58 w58
SODIUM MGAL 8.7 510 ns 740 78 08
POTASSIUM MaA as 172 262 282 272 297
CALGIUM MG 42 “o LX) 728 552
MAGNESIM MGA 850.90 34.08 45.10 48.08 8280 2502
SULFATE Maa, 2100 84.0 108.0 198.0 198.0 2480 5100
CHLORIDE MG - 2 Y 22 7] 12
CARBONATE MG/L CO3 0.0t 561
BICARBONATE MG/ HCO3 %28 =248 ans 0.4 488 3679
HYDROXIDE (OH) Man
PH (LAB) 8L, 87 75 80 74 7.4 84 75
CONDUCTIVITY {LAB) UMHOS/COM @ 25 ¢ 1080 625 a8 870 540 1080 1210
AMMONIA AS N MGL 0.20
NITRATE AS N Man 0.02 0.08 0.03 0.02 0.0 0.2
NITRITE AS N MGA 001 .01 0.0
PHOSPHATE AS PO4 MG 0.08
FLORIDE MGL 032 0.21 0.2 0.2 0.2 o.M
OlL & GREABE Maa, 10 40 1.2 14 12 1.2
TOTAL ALKALINITY AS CAC03 MG 0
TOTAL HARDNESS AS CAC3 MG a2
ARBENIC Dissotved MG

Totl MG «0.001 0.003 -0.001 «0.001 0,001 -0.001% -0.001
BARIUM Dissolved MGA.

Total MG 014 0.08 0.00 0.08 0.08 0.2
CADMIUM Disaolved MG

Towl MGA 0.001 £.001 0001 0.001 0.001 .00
CHROMIUM Disscived MaL

Total MG 0.001 0.001 0.001 -0.001 -0.001 .001
COPPER Dissotvad ManL

Towl MGL 200 0.004 0.001 0.001 0.005
RON Dissoived Maa,

Total MaL 0.5 o 0.13 0.08 0.02 0.48 75,00
LEAD Dissotved MG

Total MGA. 0.001 .00 0.0 .001 -0.001 0.001
MANGANESE Dissolved MGAL

Total MG 0.021 0.021 0.013 0.020 0,634 0.043 0.030
MERCURY Dissolvad MG

Total MaA 0.0002
SELENIUM Dissotved MGL

Totwl MaA. «0.000 0.001 -0.001 -0.001 =0.001 -0.001 0.020
2N Dissolvad ManL

Towl MG 0019 0.018 0.008 0.002 «0.001 0.019
TOC MG 9 18 12 11 12 ] 2
STATIC WATER LEVEL (FIELD) (ELEV. F1.)
FLOW cF8 0.2 M0 20 25 |ice 14 448
Negative Values indicate < values

B3 TDS TSS PH




Monitor Point: B-3
Sample Date |  10/29/81 12/03/81 02/15/82 04/14/82 06/14/82 08/03/82 10/07/82

Parameters Unhs
TEMPERATURE (FIELD) [+ 10 1.0 | frozen 4.0 130 19.0 8.0
TOTAL DISSOLVED SOLIDS MGL 820 () 510 470 525 402
TOTAL SUSPENDED S0LI0S MGA 17 207 M 1 74
SODIUM MGA 820 106.0 410 458 8.0 7.0
POTASSIUM MG 50 1.2 2,08 155 2.20 2,08
CALCIUM MG 4.2 5.0 0.0 [ 1] as4 458
MAGNESIUM MGL 4.2 85,50 30.00 37.00 7.2 45.00
SULFATE MGA 1470 2.0 108.0 120.0 1800 140.0
CHLORIDE MaL 18 F4 12 " 2 ]
CARBONATE MGA. COa
BICARBONATE MGA HCO3 23 4210 290.0 aR3 e 352.2
HYDROXIDE (OH) MGL
PH (LAB) 8\u. a9 78 78 a8 a8 [ 3.}
CONDUCTIVITY (LAB) UMHOS/COM @ 25 C L 483 838 811 560 800
AMMONIA AS N MGA.
NITRATE AS N MG 0.01 0,83 0.18 on -0.01 «0.01
NITRITE AB N MGA
PHOSPHATE AS PO4 MG 0.2 0.08 0.78 0.08 0.07 0.13
FLORIDE MG/L 0.2 0.29 0.18 0.17 0.4 0.20
OiL & GREASE MG/L a4 0.2 40 0.1 0.1 10
TOTAL ALKALINITY AS CACO3 MGL 7e 08 73 284 273 250
TOTAL HARDNESS A% CACO3 MGA
ARBENIC Dissolved MGL

Total MG 0.008 -0.001 0.0 0.001 -0.001 0,001
BARIUM Dissolved MGAL

Total MGA 0.07 0.08 0.14 0.10 0.05 0.08
CADMIUM Dissolved MGA.

Total MGA -0.001 -0.001 0,001 0.001 0.001 -0.001
CHROMIUM Dissolved MGA

Total MGA. 0,001 -0.001 0.032 «0.001 0,001 -0.001
COPPER Diesolved MG,

Total MG 0.013 0.010 0.100 «0.010 0.013 0.010
AON Disscived MGL

Total MGA 0.19 .18 20.50 0.42 0.13 048
LEAD Dissolved MGA

Totat MG -0.001 -0.001 0.002 0.008 0.002 0.001
MANGANESE Diveotved MGA I

Total MGL 0.012 0.040 0.200 0.035 0.020 0.035
MERCURY Dissolvad MGA

Totat MG
SELENIUM Dissoived MG

Towl MGA =0.001 «0.001 0.002 0,001 =0.001 -0.001
INC Disaclved MaA.

Total MG 0,011 0.028 0.008 0.015 0.010 0.015
TOC MaGA.
STATIC WATER LEVEL (FIELD) (ELEV. FT.)
FLOW CF8 0.0

Negative Values indicas < values




Monitor Point: B-3
Sample Dade | 12/21/82 02/24/83 04/21/83 06/28/83 08/17/83 10/18/83 03/30/85

Parameters Units
TEMPERATURE (FIELD) [+ 10 10 4.0 140 2.0 2.0 09
TOTAL DISSOLVED BOLIDS MG 800 08 808 458 470 10 [
TOTAL SBUSPENDED SOUIDS MGL 42 43 4108 5 - 8 1420
S00IUM MGA atn a1.0 70.0 50.0 88.0 784 8.0
POTASSIUM MGA 2.10 1.04 250 200 250 240 3.00
CALCIUM MGAL (X} 888 864 480 24 1016 e
MAGNESIUM MGA L)F ) 4808 44,64 44.18 41.03 23.04 56.00
SULFATE MGA. 155.0 1980 190.0 110.0 140.0 pal Y] 2370
CHLORIOE MGA -/ 4 [} x M o ) 40
CARBONATE MGA CO3
BICARBONATE MGA HCOa 408.0 amne ages 3148 o717 2176 850
HYDROXIDE (OH) MGA
PH (LAB) 8. [} ] [X] [X] 78 77 17 8.2
CONDUCTIVITY (LAB) UMHOS/ICOM @ 25 C 887 a7s 38 53 7814 878
AMMONIA AN MGA
NITRATE AS N MGA -0.01 0.06 o 0.02 0.08 -0.01
NITRITE AB N MGA
PHOBPHATE AS PO4 MG 0.00 0.0 1.00 0.18 0.14 0.05
FLORIDE MG 0.25 0.18 0. o022 0.18 0.
OiL & GREASE MGA 0.1 0.2 0.2 0.0 0.2 0.2 «1.0
TOTAL ALKALINITY AS CACO3 MG 3% 08 288 258 M4 244
TOTAL HARDNESS AS CACD MGAL
ARSENIC Dissotved MG/L

Towl MGAL -0.001 =0.001 0.02¢ 0.025 0.028 -0.001
BARIUM Dissolvad MGIL

Towl MGA 0.08 0.10 0.78 o.re 0.78 0.1
CADMIUM Dissolved MGA

Towt MG «0.001 0,001 0.002 «0.001 -0.001 -0.001
CHROMIUM Disscived MG

Totet MG -0.001 0,001 0.033 0.008 0.011 <0.001
COPPER Dissolved MGL

Towl MG/L 0.010 0.080 0.110 0.020 0.000 0.040
IRON Dinsotved MG

Total MGA 048 0.05 34.50 a5.80 043 0.90 1250
LEAD Dissolved MGA

Totl MGA. -0.001 0,001 0.030 0.104 0,001 0.00%
MANGANESE Dissolvad MG

Towl MGA 0.035 0,045 1.560 0.025 0.020 0.020
MERCURY Disssived MG

Towl MG
SELENIUM Dissolved MGA,

Total MGA -0.001 -0.001 0.003 0.002 0.002 0,001
INC Dissotved MG

Total MG 0.003 0.013 0.200 0.219 0.199 0.011
TOC MG
STATIC WATER LEVEL (FIELD) (ELEV. FT.)
FLOW CF8 80.0 184 8.0 19.2

Negative Values indicate = values




Monitor Point: B-3
Sample Date | 08/15/85 09/30/85 11/30/85 04/03/86 06/17/86 09/23/88 10/15/86

Parameters Unhs
TEMPERATURE (FIELD) ¢ 140 6.0 40 1.0 40 120
TOTAL DISSOLVED SOLIDS MG 47 o o4 4 814 008 758
TOTAL SUSPENDED S0LIDS MG a2 260 12 o8 470 a1 121
S00IUM MGL 580 0.0 101.0 500 .0 84.0 48
POTASSIUM MG 2.00 2.00 200 200 200 3.00 0.08
CALGIUM MG/L 40 18 050 810 810 57.0 X
MAGNESIUM MG 48.00 62.00 68.00 38.00 36.00 0.2 5.19
SULFATE MG 140.0 261.0 0.0 128.0 1440 £2.0 62
CHLORIDE MG 2 a8 ar o 2 " 1
CARBONATE MGA. Coa 0.00
BICARBONATE MGA HCO3 2410 208.0 280 00 208.0 4.0 59
HYDROXIDE (OH) MGL
PH (LAB) sV, 8.2 8.0 8.2 84 8.1 8.2 a2
CONDUCTIVITY (LAB) UMHOS/COM @ 25 C 1150
AMMONIA AS N MGA.
NITRATE AS N MG 0.0t
NITRITE AS N MG/L
PHOSPHATE AS PO4 MGL
FLORIDE MG
OIL & GREASE MGAL 10 0.0 10 10 50 05 5.0
TOTAL ALKALINITY AS CACO3 MGA. 26
TOTAL HARDNESS AS CACO3 MG 414
ARBENIC Dissolved MaA

Towl MGA
BARIUM Disscived MG

Towl MGA
CADMIUM Dissolved MGA

Total MGA
CHROMIUM Dissolved MG

Total MG
COPPER Dissoived MG

Total MG
IRON Disscived MGL

Total MGA 0.28 F23] 040 13.00 0.04 746 3.0
LEAD Dissolved MGL

Total ManL
MANGANESE Dissolved MG

Total MG 0.080
MERCURY Dissoived MGA

Total MGA
SELENIUM Dissolved MG

Total MG
ONG Dlsscived MGA

Total MGA
TOC MG
STATIC WATER LEVEL (FIELD) (ELEV. FT)
FLOW CF8 1as 13 02 2081.0 27000 1080.0

Negative Values indicate < values




Monitor Polnt: B-3
Sample Duts | 11/20/86 03/26/87 04/15/87 05/22/87 07/28/87 10/13/87 10/20/87

Parameters Units
TEMPERATURE (FIELD) c 3.0 10 8.0 1.0 100
TOTAL DISSOLVED 80UDS Man 70 680 008 a7 o4 588 588
TOTAL SUSPENDED SOLIDS MG 121 an A o7 £ 104 104
SODIUM MGA. 110 2.0 a9 56.0 840 8.0 37
POTASSIUM MGIL 3.00 2.00 0.07 1.00 2.00 3.00 0.07
CALGIUM MG 620 840 a2 480 2.0 50.0 25
MAGNESIUM MG 0.08 54,00 443 40.00 82.00 51.00 497
SULFATE MGA 2070 430 121.0 210.0 2180 45
CHLORIDE MG 46 ] 1 18 2% 2 0
CARBONATE MGA CO3 0.08 0.08
BICARBONATE MGA HCO3 2610 2540 58 21860 ;a0 302.0 5.0
HYDROXIOE (OH) MGL
PH (LAB) 8\ 8.1 83 a4 8.1 18 84 a4
CONDUCTIVITY (LAB) UMHOS/COM @ 25 C 102
AMMONIA AS N MG
NITRATE AS N MG
NITRITE AS N MGL
PHOSPHATE AS PO4 MGA.
FLORIDE MG
OIL & GREASE MGL 08 50 £0 5.0 5.0 5.0 50
TOTAL ALKALINITY AS CACO3 MGA 208 253
TOTAL HARDNESS AS CAC03 MGA, a82 233
ARSENIC Dissolved ManL

Total MG
BARIUM Dissolved MG

Towl MG
CADMIUM Dissolved MG

Towl MG/L
CHROMIUM Dissolved MG

Total MG
COPPER Dissoived MG

Total MG,
IRON Dissolved MG

Totat MGIL 330 12.80 12.80 184 077 130 130
LEAD Dissolved MG

Total MG
MANGANESE Disscived MGIL

Tow MGIL
MERCURY Disscived MG

Towl MG
SELENIUM Dissolved MG

Tots MG
2Ne Disscived mMGA,

Towl MGL
TOC MG
STATIC WATER LEVEL (FIELD) {ELEV. FT.)
FLOW CF8 1280.0 497.0 1575.0 a70.0 1215.0

Negative Valuas indicate < values




Monitor Point: B-3
sampleDate | 03/24/88 | 05/18/88 | o09/30/88 | 12/08/88 | 12/20/88 | 03/15/80 | 04/05/89

Parameters Units
TEMPERATURE (FIELD) C 1.0 2.0 s0 20 20
TOTAL DISSOLVED SQUIDS MGA ot a8 432 783 783 750 %8
TOTAL SUSPENDED S0LIDS MG 532 Az8 ] -] ] b oM
SODKM MGA 50.0 200 2.3 101.0 101.0 108.0 108.0
POTASSIUM MGA 4.00 200 20 .00 5.00 3.00 3,00
CALCIUM MGA 430 1.0 481 1190 1190 .0 0.0
MAGNESIUM MG 28,00 33.00 208.90 41.00 41.00 59.00 50.00
SULFATE MaL w0r.0 a0 20 5.0 08,0 203.0 303.0 -
CHLORIDE MGA «© “ “
CARBONATE MGA. CO3 0.00 0.00 0,00 0.00 0.00 0.00 0.00
BICARBONATE MGA HCOa 920 353.0 3.0
HYDROXIDE (OH) MGL
PH (LAB) 8.U. 74 at 70 8.1 8.1 a3
CONDUCTIVITY (LAB) UMHOB/ICOM @ 25 C 400 (-] 900 00 290 1018
AMMONIA AS N MGA
NITRATE AS N MGA
NITRITE AS N MGL
PHOSPHATE AS PO4 MGA
FLORIDE MGA
Oll. & GREASE MGA £0 -8.0 jlate 5.0 5.0 4.0 £.0
TOTAL ALKALINITY AS CACO) MGA
TOTAL HARDNESS AS CACO3 MGL 447 418 418
ARSENIC Dissclved MGA

Total MG 0,008
BARIUM Disalved MG

Total MG «0.50
CADMIUM Dissolved MGA

Tota! MG 0.002
CHROMIUM Disstived MGA

Total MaL «0.020
COPPER Dlssolved MG

Total MGA. -0.010
JIRON Dissolved MGA

Towl MG 13.20 0.88 0.10 0.10 0.07 227.00 2
LEAD Dissoived MG

Total MGA -0.020
MANGANESE Dissotved MGL

Total MGA 0.380 0.400 0.090 0.010 0.010 0.000 0.080
MERCURY Disacived MG

Total MG -0.0010
SELENIUM Dissolved MGA

Towal MG ~0.005
ZINC Dissolved MGA.

Total MGA. -0.010
ToC MGL
STATIC WATER LEVEL (FIELD) (ELEV.FT.)
FLOW CFS8 28 as 1.2 1.1 23

Nagative Values indicaw < values




Monitor Point: B-3
Sample Dete | 05/26/89 08/22/89 09/25/80 10/18/89 02/28/90 03/13/90 05/3000

Parameters Units
TEMPERATURE (FIELD) c 0.0 5.0 20 10 20
TOTAL DISSOLVED 80LIDS MGA. 553 844 a4 T80 8 738 [
TOTAL SUSPENDED SOLIDS MGL 8 BM MM 1 118 118 "
SODIIM MGA. a0 120 120 103.0 a4 884 913
POTASSAM MG 200 0.00 0.00 448 4N 411 250
CALCIUM MG 180 [} F ] [AF ] 150.2 026 028 4.2
MAGNESIUM MGA- 87.00 4308 4308 8.32 5497 84,37 84.70
SULFATE MGA 43 K 04 2004 8.0 732 7.2 2103
CHLORIDE MaA o © 40 “ ' = Y]
CARBONATE MGA COa 11.00 am 4.8 1274 0.00 0.00 18.30
BICARBONATE MG/L HCO3 .0 8.0 ans A4.0 23 323 020
HYDROXIDE (OH) MG
PH (LAB) 8.U. 8.1 8.0 a5 8.4 78 8.3 8.1
CONDUCTMITY (LAB) UMHOS/COM @ 25 C 000 210 1075 1200 000 1191 1100
AMMONIA AS N MGA
NITRATE AS N MG -0.01
NITRITEAB N MGA
PHOSPHATE AS PO4 MGA
FLORIDE MG
OIL & GREASE MG 5.0 30 3.0 50 4.0 50 5.0
TOTAL ALKALINITY AB CACO3 MG 283 258
TOTAL HARDNESS A8 CACOY MGL aw 2% 235 42 a8 455 at
ARSENIC Dissolved MGA.

Towl MGL
BARIUM Dissolved MGA

Totat MG
CADMIUM Dissolved MGA

Total MG
CHROMIUM Dissolvad MG

Totl MGL
COPPER Dissolved MGA.

Total MGL 0.020
IRON Dissolved MG

Towml MGA 0.03 8.74 8.74 0.1 o7 0.7 0.20
LEAD Dissclved MG

Total MG
MANGANESE Dissotved MGA

Total MG 0.010 0.630 0.630 0.010 0.080 0.080 0.010
MERCURY Dissolvad MaA.

Total MGL
SELENIUM Disscived MG

Totat MGL
NG Dissolved MGA.

Totl MGL 0.040
TOC MGA
STATIC WATER LEVEL (FIELD) {ELEV. FT.)
FLOW CF8 1.2 0.7 0.3 0.8 24

Negative Values indicate < values




Monitor Point:

B-3

Sample Dete | 06/14/90 09/29/00 10/23/90 11/26/90 12/20/00 12/22/90 03/13/01

Parameters Units
TEMPERATURE (FIELD) c a0 20 20
TOTAL DISSOLVED 8OLIDS MGA. o4 827 sz 44 870 948
TOTAL SUSPENDED SOLIDS MG % 108 108 7 2 L)
SO0IUM MG 913 757 7.7 110 111.0 1820
POTASSIUM MGA 250 LX) arn (AL 418 4.08
CALCIUM MG w02 848 548 s84 884 (Y]
MAGNESIUM MG 58.70 38.20 3820 73.40 73.40 61,30
SULFATE MGA 2103 207.0 207.0 333.0 3330 2820
CHLORIDE MGA M 4 4 55 5 “
CARBONATE MGA CO3 18.30 0.00 0.00 8.10 8.10 0.00
BICARBONATE MGA_ HCO3 2029 2920 2020 01.0 010 5130
HYDROXIDE (OH) MG
PH (LAB) 8\, 8.4 81 83 8.1 84 8.0
CONDUCTIVITY (LAB) UMHOS/COM @ 25 C o4 840 047 1290 1200 860
AMMONIA AS N MG
NITRATE AS N MG
NITRITE AS N MBA
PHOSPHATE AS PO4 MG
FLOAIDE MG
OIL & GREASE MG 5.0 5.0 5.0 5.0 =0 5.0
TOTAL ALKALINITY A8 CAC03 MG e 2% M2
TOTAL HARDNESS AS CACO3 MG 341 ) 522 522 41
ARSBENIC Dissolved MGA,

Total MG 0.001
BARIUM Dissoivad MG

Total MG 0.12
CADMIUM Dissolved MGL

Total MG
CHROMIUM Diseolved MG

Toml MG/
COPPER Disscived MG

Towl MaA
IRON Dissolved MG

Totd MGA 090 4.48 4,48 o o1 1.32
LEAD Dissolved MGA

Total MG 0.004
MANGANESE Diseotved MGA

Total MG 0.070 0.070 0.010 0.010
MERCURY Dissolved MGA.

Total MG/L 0.0003
SELENIUM Dissolved MGA

Total MGAL
aNC Disscived MG

Total MGA 0.020
TOC MGL
STATIC WATER LEVEL (FIELD) (ELEV. FT.)
FLOW (=] 0.2 12 1.2

Negative Values indicate < valuss




Monitor Point: B-3

Sample Date |  04/03/91 05/28/01 09/23/91 10/21/91 11/22/01 03/04/02 04/14/92

Parameters Units
TEMPERATURE (FIELD) C 4.0 9.0 10 20
TOTAL DISSOLVED SOLIDS MGA L] L) 100 47 1070 280 280
TOTAL SUSPENDED S§OLIOS MGA [ 43 8 L] 9 740 740
S00IUM MGA, 1820 780 a0 255.0 220 80.0 50.0
POTASSIUM MGA 4.08 20 117 1.17 882 551 5.51
CALCIUM MG 3.5 4.2 2.1 Hna 214 29 «*%e
MAGNESIUM MG 61.30 38.70 55.10 55,10 82.50 16.20 16.20
SULFATE MG 220 145.9 230.0 230.0 284.0 50.7 50.7
CHLORIDE MGA L) o2 L1 8 a2 1L 18
CARBONATE MGA coa 0.00 00 1w 1.10 .00 0.00 000
BICARBONATE MGA HCOa 513.0 3o 506.0 S08.0 880.0 2030 5.0
HYI'."HOXIDE {OH) MGA
PH (LAB) 8.\, 8.2 a2 8.0 .2 ] 8.0 78 .7
CONDUCTIVITY (LAB) UMHOS/ICOM B 28 C 1510 1010 510 1580 1640 450 454
AMMONIA AS N MGL
NITRATE AS N MGA
NITRITEAS N MGA
PHOSPHATE A PO4 MG
FLORIDE MG
OiL & GREASE Maa 5.0 £.0 5.0 -5.0 5.0 0.0 0.0
TOTAL ALKALINITY A8 CACO3 MGA 4 807 188
TOTAL HARDNESS AS CACOd MGL 41 200 an e 300 141 pLil
ARSENIC Dissolved MGAL

Total MGL
BARIUM Dissolved MG

Total MGL
CADMIUM Dissolved MGL

Totl MG
CHROMIUM Dissolvad MGA

Yotal MG
COPPER Disaolved MG

Total MG,
IRON Dissolved MG

Total MaGA. 132 1.08 0.14 0.14 on 15.00 13.80
LEAD Dizsolved MG

Total MG
MANGANESE Dissolved MG

Total MG 0.020 0.010 0030 0400 0.400
MERCURY Dissolvad MGA

Total MG
SELENIUM Dissolved MGA,

Total MGA.
anc Divsolved MG

Totl MGA.
TOC mMan.
STATIC WATER LEVEL (FIELD) (ELEV. FT.)
FLOW CFB a7 0.8 13 1.2

Negative Values indicate < values




Monltor Point: B-27
SampleDate | 03/03/85 | 06/15/85 | 09/30/85 | 11/30/85 | o4/03/88 | os/17/88 | 09/23/86

Parameters Unite
TEMPERATURE (FIELD) [+ 1.0 3.0 [ ¥ ] 4.0 20 40 10
TOTAL DISSOLVED SOUDS MG/L M0 402 840 672 474 530 508
TOTAL BUSPENDED 8OLIDS MG 1220 48 -2 [} 878 48 ]
SQDIUM MGA 90.0 58.0 101.0 104.0 80.0 50.0 88,0
POTASSIUM MG/, 2.80 2.00 4.00 200 0 200 2,00
CALCIUM MGAL a0 450 840 as.0 4.0 61,0 57.0
MAGNESIUM MG 54,00 40.00 85.00 68.00 38.00 40.00 0.08
SULFATE MG ono 140.0 283.0 257.0 1.0 1400 2200
CHLORIDE MGA 48 4] 37 - F4 31
CARBONATE MGA COa
BICARBONATE MGA HCO3 243.0 2430 2820 220 0.0 303.0 333.0
HYDROXIDE (OH) MGA
PH (LAB) 3., 84 8.2 8.2 8.2 8.0 8.2 85
CONDUCTIVITY (LAB) UMHOSCOM @ 25 C
AMMONIA AS N MGA.
NITRATE AS N MGA
NITRITE ASN MGAL
PHOSPHATE A8 POJ MG
FLORIDE MG
OIL & GREASE MGA, -1.0 «1.0 0.0 1.0 1.0 5.0 08
TOTAL ALKALINITY A8 CACO3 MG
TOTAL HARDNESS AS CACO3 MGA
ARSENIC Dissolved MG

Towl MGA.
BARIUM Dissoived MG

Totwl MG
CADMIUM Dissotved MGA

Total MGA
CHROMIUM Dissolvad MGA

Total MGA
COPPER Distotved MG

Towl MGA
RON Dissolved MG

Total MG 11.00 0.42 0.10 0.41 11.00 0.87 208
LEAD Dissclvad MG

Total Man.
MANGANESE Dissclved MG

Towl maA
MERCURY Dissolved MaA

Total MaA
SELENIUM Dissolved MG

Total T
ANC Dissolvad MGA

Total MGA
TOC MG
STATIC WATER LEVEL (FIE1D) {ELEV. FT.)
FLOW CF8 176 138 11 03 1840.0 2340.0 900.0
Negative Values indicatse < values

B-27 TDS 188 PH Fe TOTAL




Monitor Polnt: B-27
Sample Date |  11/20/88 12/15/88 03/26/87 04/15/87 05/22/87 07/28/87 10/13/87

Parameters Units
TEMPERATURE (FIELD) [+ 20 10 8.0 1.0 0.0
TOTAL DISSOLVED 80ULIDS MGL 772 782 os8 683 437 541 901
TOTAL BUSPENDED SOLIDS MGL 118 1" 198 128 o8 L) 3
SOOIUM MGL mo 11.0 8.0 88.0 88,0 70.0 88.0
POTASSIUM Man, 3,00 3.00 3.00 3.00 1.00 .00 3.00
CALCIUM MG 0.0 00 5.0 .0 320 410 50,0
MAGNESIUM Man 0.00 85.00 88.00 55.00 45.00 83.00 £1.00
SULFATE MG 2080 80 M1 2410 | 122 2000 2180
CHLORIDE MGA 48 4 ] a8 10 @ 2
CARBONATE MGA CO8 0.00 5.00
BICARBONATE MGA HCO 385.0 385.0 348.0 248.0 315.0 268.0 28,0
HYDROXIDE (QH) MGL
PH (LAB) 8., (%] 8.3 83 8.4 [X] 8.1 79
CONDUCTIVITY (LAB) UMHOS/COM @ 25 € 1150 1092
AMMONIA AS N MG
NITRATE AS N MG, £0.01
NITRITE AS N Man.
PHOSPHATE AS PO4 MGL
FLORIDE MGL
OIL & GREASE MaA 05 5.0 08 4.0 5.0 5.0 5.0
TOTAL ALKALINITY AS CACO3 Man 200 24
TOTAL HARDNESS AS CAC03 MG a7 380
ARSENIC Dissolved MaGA

Towl MG
BARIUM Dissolved MG,

Total MG
CADMIUM Disscived MaL

Total MGL
CHROMIUM Dissolved MG

Totl MaGA.
COPPER Dissolved MGA,

Total MGA
IRON Disscived MG

Total MG 378 ars 5.67 8.87 2.00 0.51 1.2
LEAD Dissolved MG

Total MG
MANGANESE Dissolved MGA

Total MG 0.000
MERCURY Dissoived MGL

Total MGA
SELENIUM Disacived MGA

Totl MGA
NG Dissolved MGA

Total MGA
106 MG
STATIC WATER LEVEL (FIELD) (ELEV. FT)
FLOW CFS 1240.0 480.0 13200 510.0 900.0
Negative Values indicate < values

B-27 TDS Mn TOTAL




Monltor Point:

B-27

Sample Date |  10/20/87 03/24/88 05/18/88 09/30/88 12/08/88 12/20/88 03/15/89

Parameters Unite
TEMPERATURE (FIELD) c 1.0 20 60 10 20
TOTAL DISSOLVED S80LIDS MG 501 kodd 0 404 " 793 754
TOTAL SBUSPENDED 8OLIDS MGA 3 443 700 0 12 12 Fed
SODIUM MG 8.0 48.0 MH.0 93.1 100.0 100.0 104.0
POTABSIUM MGA 3.00 3.00 2.00 290 4.00 4.00 2.00
CALCIUM MG 50.0 42.0 330 46.5 88.0 88.0 o
MAGNESIUM Man 51.00 26.00 4“4.00 300,50 62.00 62.00 £0.00
SULFATE MG 218.0 107.0 81.0 2530 3100 3100 205.0
CHLORIDE ManL £ 41 a
CARBONATE MGA COa 8.00 0.00 0.00 0.00 0.00 0.00 6.00
BICARBONATE MG, HCOS 28,0 380.0 338.0
HYDROXIDE (OH) MGA
PH (LAB) 84, 84 8.0 8.2 8.0 79 8.0
CONDUCTIVITY (LAB) UMHOS/COM @ 25 C e00 000 990 480 900
AMMONIA AS N MGA
NITRATE AS N MG
NITRITE AS N MGA.
PHOSPHATE A8 PO4 MG
FLORIDE MGL
Ol & GAEASE MG 5.0 5.0 5.0 |law 5.0 4.0 5.0
TOTAL ALKALINITY A3 CACO3 MG 1
TOTAL HARDNESS AS CACOd MGIL 338 ] “s
ARSENIC Dissoived MaL

Total MGA -0.008
BARIUM Dissolved MG

Tow! MGA -0.50
CADMIUM Dissotved MGL

Total MGA 0.002
CHROMIUM Dissoived MGA

Totel MG 0.0
COPPER Dissoived MG

Total MG -0.010
IRON Dissolved MGA

Totw MGA 1.2 1270 103 0.03 0.17 0.01 0.8
LEAD Disscived MG

Towl MGA 0.020
MANGANESE Dissoived MG

Total MaL 0370 0.480 0.010 0.010 0.010
MERCURY Dissolved MG

Total MGA -0.0010
SELENIUM Dissolved MG

Total MGA -0.00%
NG Dissolved MG

Total MGAL 0.010
Toc MG
STATIC WATER LEVEL {FIELD} (ELEV. FT.)
FLOW CFS 23 s 1.1 1.0 24

Negative Values indicats « values

B-27 TDS




Monitor Point: B-27
sampleDue | 04/05/89 | o5/26/89 | os/22/89 | o00/25/80 | 10/18/80 | o2/28m0 | 0311380

Parameters Units
TEMPERATURE (FIE1LD) c 8.0 8.0 20 0.0
TOTAL DISSOLVED 80108 MG 754 558 638 a3 752 7365 738
TOTAL SUSPENDED BOLIDS MGA 208 L] 472 472 1 114 114
S0DIUM MGL 104.0 87.0 120 120 104.8 a1.0 ar.0
POTASSIUM MGA 3.0 1.00 0.00 0.00 451 4.00 4,08
CALCIUM MG/L 7.0 100 5.1 831 1] 884 as4
MAGNESIUM MG 50.00 64.00 0.04 30,84 %" ] 8842 88,42
SULFATE MGL 306.0 200.0 2.0 22,0 28.0 a53 rsa
CHLORIDE MGL 4 " » » 40 Fal n
CARBONATE MGA. COa 8.00 9.00 152 1.52 0.00 2.29 2.2
BICARBONATE MGA HCOa 330 278.0 2858 265.8 28 070 07.8
HYDROXIDE (OH) MGA
PH (LAB) 8.u. [ X} 88 8.4 ¥ ] 82 [ B B84
CONDUCTIVITY (LAB) UMHOS/COM @ 28 C 1013 800 200 1011 1200 1400 1190
AMMONIA AS N Maa.
NITRATE AS N MG/L «0.01
NITRITE AS N MG
PHOSPHATE AS PO4 MG/
FLORIDE MG
OIL & GREASE MG 8.0 £.0 4.0 5.0 5.0 5.0 -5.0
TOTAL ALKALINITY AS CAC03 MGA M2 =4 23 267 8 =8
TOTAL HARDNESS AS CACO3 MG 418 a7 s s a7 483 453
ARSENIC Dissclved MG

Towl MGA
BARIUM Dissolved MGA.

Total MG
CADMIUM Dissotved MGA

Total MG
CHROMIUM Dissotved MGA

Total MG
COPPER Divscived MGA

Total MGA.
IRON Dissoived MGA

Total MGA 0.2 0.00 an a7 0.08 o 0.7
LEAD Dissolvad MGA

Total MGA
MANGANESE Dissalved MGA

Total MG 0.010 0,010 0.010 0.100 0.100 0.010 0.080
MERCURY Disacived MGA

Total MGA.
SELENIUM Disscived MGA

Total MGA.
INC Dissclvad MGA

Towl MGL 0.020
TOC MGA
BTATIC WATER LEVEL (FIELD) (ELEV. FT.)
FLOW CF8 1.1 0.8 03 0.6

Negative Values indicate < valves

B-27 TDS




Monitor Polint: B-27
Semple Duts |  03/30/00 | 08/14/90 | 09/20/90 | 10/23/80 | 117280 | 12/20m0 | o3/13m1

Parameters Units
TEMPERATURE (FIELD) [ a0 8.0 1.0 1.0
TOTAL DISSOLVED $0UDS MGA. 842 Sa8 568 563 820 844 838
TOTAL SBUSPENDED $0UDS MG 2 n 54 164 E " a3
S0DIUM MGA 884 asA 783 763 100.0 1810
POTASSIUM MG 200 2,00 a.a8 3.0 412 4.12 4.08
CALCIUM MGA. 4.2 44.2 86.2 5832 [ ¥} 843 8.2
MAGNESIUM MGA. 48.08 48.00 44.00 44.00 80.70 80.70 50.40
SBULFATE MGA. x84 2084 201.0 270 3180 318.0 281.0
CHLORIDE MGA M M » ] 8 83 a2
CARBONATE MGA CO3 1830 18.30 0.00 0.00 8.10 8.10 0.00
BICARBONATE MGA HCOa 250.3 2583 920 €20 a84.0 a0 5280
HYDROXIDE (OH) MGA
PH (LAB) 5. [ X.] a4 8.0 8.2 a0 8.3 78
CONDUCTIVITY (LAB) UMHOB/COM P 25 C 1000 082 40 048 1100 1200 70
AMMONIA AS N MG
NITRATE AS N MGA.
NITRITEAS N MGAL
PHOSPHATE AS PO4 MG
FLORIDE MGA
OIL & GREASE MG 5.0 50 5.0 5.0 5.0 5.0 «5.0
TOTAL ALKALINITY A8 CACO3 MG 241 241 2% 20 o s 43
TOTAL HARDNESS AS CACO3 MGA M a 74 - Fa | 842 542 413
ARSENIC Dissotved MG

Total MG/L 0.001
BARIUM Disscived MG

Total MG 0.33
CADMIUM Divecived Maa,

Total MGL
CHROMIUM Dissoived Man.

Total MGL 0.160
COPPER Dissoived MGA

Total MG/L
IRON Dissclved MGA

Total MG 027 o oM a4 007 097 130
LEAD Dissolved MGL

Total MGA 0.010
MANGANESE Dissolved MGA

Total MGA 0.080 0.020 0.0% 0.070 0,030 0.030 0.010
MERCURY Dissolved MGL

Towl MGA
SELENIUM Dissolved MGA

Towl MG
ANC Dissolvad MGA

Total MG 0.020
TOC MGA
STATIC WATER LEVEL (FIELD) (ELEV_FT.)
FLOW CF8 2.2 0.2 09 1.2

Negative Values indicate < values

B-27 TDS




Monitor Point: B-27
Sampie Date |  04/04/91 05/26/91 09/23/91 10/2191 11/22/01 03/03/92 04/14/92

Parameters Unite
TEMPERATURE (FIELD) [ 4.0 9.0 19 3.0
TOTAL DISSOLVED 50U08 MGAL 98 802 088 058 1080 25 75
TOTAL BUSPENDED SOLIDS ManL ) ) 13 13 [ 820 820
SODIUM MG 181.0 755 283.0 2030 204.0 481 451
POTASSIUM MGA, 408 202 .78 0.78 5.08 5.50 558
CALCIUM MGA. 88.2 52.7 09 200 28.2 A asa
MAGNESIUM MG %0.40 9540 58.70 55.70 58.40 18.90 18.00
SULFATE MGL 2810 1570 0.0 220.0 =6.0 514 §14
CHLORIDE MGA a2 2 80 L] L) 20 20
CARBONATE MG CO3 0.00 0.00 1200 12.90 0.00 0.00 0.00
BICARBONATE MGA HCOA 528.0 3120 807.0 2070 680.0 207.0 207.0
HYDROXIDE (OH) MGA
PH (LAB) 8., (X 8.0 74 (1] 7.9 75 74
CONDUCTIVITY (LAR) UMHOS/COM @ 25 C 1510 o %0 1540 1 400 a
AMMONIA AS N MG
NITRATE AS N MaA 0.6
NITRITE AS N MG
PHOSPHATE A8 PO4 MGA
FLORIDE MGL
Ol & GREASE MG -0 40 80 5.0 £50 0.0 00
TOTAL ALKALINITY AS CACO3 MG 431 256 810 510 564 170 170
TOTAL HARDNESS AS CACOd MG a4 7 281 1 208 153 153
ARSENIC Dissoived MGA

Total MGA
BARIUM Dissolved MaL

Total MG
CADMIUM Dissolved Man

Total MGA
CHROMIUM Dissolved MGA,

Total MG
COPPER Dissolved Mmaa,

Total MGL
IRON Dissoived MGA

Towl MG 1.30 1.72 o.M 0.14 0.07 12.00 12.00
LEAD Dissolved MG

Towl MG
MANGANESE Dissolved MG

Total Man 0.020 0.010 0.013 0.040 0.400
MERCURY Dissotved MaA,

Tota) MGA.
SELENIUM Dissotved MG

Total MaA
aNc Dissolved Man

Total MGA
L. MG
STATIC WATER LEVEL (FIELD) (ELEV. FT.)
FLOW CF§ 20 0.7 13 1.0

Negative Values indicate < values

B-27 TDS




Chapter 12, Section 7
Castle Gate Mine
. Willow Creek Refuse Removal Project October 1995

APPENDIX 12-7-2
HYDROLOGY CALCULATIONS

RICHARD B. WHITE
(0/31/§
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EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENRATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: Willow Creek - Pond 1 - 25yr-24hr

o A L e e e e wE EE R MR MR e e e e e W R R R i e e e M N MR MR AR M e e T MR R MR MR MR A e e e g W W Em Am MR e e e

STORM : WATERSHED :
Dist.=SCS Type II - 24 Hr Area = 12.20 acres
Depth = 2.30 inches CN = 85.00
Duration = 24.00 hrs Time conc.= 0.100 hrs

Runoff depth 1.02136 inches
Initial abstr 0.35294 inches
Peak flow = 13.01 cfs ( 1.05738 1iph )

at time 12,013 hrs

Keuisen C?/A?ET



EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

FPornp-co
INPUT FOR: Willow Creek - WC-002 - 10yr-24hr

STORM :

: WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 2.99 acres
Depth = 1.90 inches CN = 90.00
Duration = 24.00 hrs Time conc.= 0.142 hrs

Runoff depth

1.00934 inches

Initial abstr 0.22222 inches

Peak flow = 0.73 cfs ( 0.24239 iph )
at time 10.016 hrs

A e e T T s —— T e S — T e —— T T T — — T i —— N . —— S S —— T —— T A fr — —  ——

Parsd-co2

INPUT FOR: Willow Creek - WC-002 - 25yr-6hr

STORM : WATERSHED :

Dist.=SCS Type ‘b’ - 6 Hr Area = 2.99 acres

Depth = 1.60 inches CN = 90.00

Duration = 6.00 hrs Time conc.= 0.142 hrs
OUTPUT SUMMARY

Runoff depth 0.76270 inches

Initial abstr 0.22222 inches

Peak flow = 2.08 cfs ( 0.69034 iph )

at time 2.518 hrs

Aoen 9/9?’



EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENRATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: Willow Creek - Trap 1 - 25yr-24hr

TR R AR - rw m MR e R e T ER A e R A e W ER B e AR e e ER MR e EE ML e R e W ER MR = B ER T Em m o e e MR ek o

STORM : WATERSHED :
Dist.=SCS Type II - 24 Hr Area = 2.90 acres
Depth = 2.30 inches CN = 85.00
Duration = 24.00 hrs Time conc.= 0.110 hrs

TR MR e e R R Us W e R o M e e MR R e U R M e e MR e e ER R e R A e e MR e e W R e e Em Al = e EE A = T A = v e

T R R em v o e e e e M e e R A W MR AL = e ER e SR M e e R e R R e e A e e e o AR e v e =  mm

Runoff depth 1.02136 inches
Initial abstr 0.35294 inches
Peak flow = 3.07 cfs ( 1.04820 iph )

at time 12.012 hrs

%%uméb q/qs



EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENRATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: Willow Creek - Trap 2 - 25yr-24hr

R ER SR e e e e R ER ML de e v R e A ke e e A ER AR e = e W MR ER MR me e o B EE MR e e M W W AR Ee e W e A = = e e mm

STORM : WATERSHED :
Dist.=8CS Type II - 24 Hr Area = 0.98 acres
Depth = 2.30 inches CN = 85.00
Duration = 24.00 hrs Time conc.= 0.260 hrs

T R e = e e N AR ML e e e N MR SR e e N MR AR e e e e MR R AR e W W M AR e e e e AR e o R M AR A v Er Em R = —

A e Y R MR M e A B e e ey N R A e e T R MR ik = e W M W MR e e e R e - TR B ER ER = = W AR MR A = = e o Em

Runoff depth 1.02136 inches
Initial abstr 0.35294 inches
Peak flow = 0.93 cfs ( 0.94026 iph )

at time 12.064 hrs

e e W R e o T R R S e e ML e e e e R B e et W MR AR S e e N M A m— o W M R e e e W EE MR me = e Er Em e AR — e



EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: Willow Creek - Trap 3 - 10yr-24hr
STORM :

: WATERSHED @
Dist.=SCS Type II - 24 Hr Area = 2.78 acres
Depth = 1.90 inches CN = 90.00
Duration = 24.00 hrs Time conc.= 0.134 hrs

. — — T S — T S S d—— T T S —— T — — T — . T T S t— T T S e —— T S T e T T - . d—— —

Runoff depth

1.00934 inches

Initial abstr 0.22222 inches

Peak flow = 2.79 cfs ( 0.99491 iph )
at time 12.024 hrs

L — i — T e — — A o — S i ——— T T e — T S S — T T " — — T —— " ——

INPUT FOR: Willow Creek ~ Trap 3 - 25yr-éhr
STORM :

WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 2.78 acres
Depth = 1.60 inches CN = 90,00
Duration = 6.00 hrs Time conc.= 0.134 hrs

A — T T S S e T S d— - -

Runoff depth 0.76270 inches

Initial abstr 0.22222 inches

Peak flow = 1.95 cfs ( 0.69485 iph )
at time 2,519 hrs

e e Y S S Sl e T T T T e S S R S e Y A S D b A A e A T S AN e m— S A S e gt A S e s S vt S S S Ak s ——



EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENRATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: Willow Creek - Trap 4 - 25yr-24hr

- o e e R R e e o e ey ER MR e e M AR e e BN AR e W MR M e Em MR e o R MR e e WA R A = ww mm e =

STORM : WATERSHED :
Dist.=SCS Type II - 24 Hr Area = 2.90 acres
Depth = 2.30 inches CN = 90.00
Duration = 24.00 hrs Time conc.= 0.160 hrs

— A e o R e e R ER R e e e B e ey R MR A e e W R ML s ey Em AR e v MR AR AL e Em A e wm R A e v W A ke e e Em Em o = e gm

e e e e R MR e e e e mw EE L e e M A = = wm B R S Wy Ee A e e N MR i v Em Em e = oy MR MR o v W e MR o =

Runoff depth 1.35381 inches
Initial abstr 0.22222 inches
Peak flow = 3.79 cfs ( 1.29558 iph )

at time 12,011 hrs

R e R e e e R An e R ER ML e v o SR G e MR ER e o MR AR e M R e T R e vm R MR = T ER AR e e v W AR = e owm wm



EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM QUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: Willow Creek - Total Containment Berm - 10yr-24hr

S —— T ——— L  —— T S — — A T N — — T A — — T S S e — S S e A S A S S S ——

STORM : WATERSHED :
Dist.=SCS Type II - 24 Hr Area = 1.73 acres
Depth = 1.90 inches CN = 75.00
Duration = 24.00 hrs Time conc.= 0.058 hrs

O e o ik — T D S ke S S S T T S Sy Yt T D SN s o S i S W S e S T S S e S S A ——

Runoff depth 0.33309 inches
Initial abstr 0.66667 inches
Peak flow = 0.64 cfs ( 0.36879 iph )

at time 12.010 hrs

INPUT FOR: Willow Creek - Total Containment Berm - 25yr-6hr

O —— S o — — T " —— . " t— —— T A —— T d— — S T ——— W S e —— A i s T S S — — A o ——

STORM : WATERSHED @
Dist.=S8CS Type ‘b’ - 6 Hr Area = 1.73 acres
Depth = 1.60 inches CN = 75.00
Duration = 6.00 hrs Time conc.= 0.058 hrs

S o T S —— T ——— T — —— " —— - S — St — T e —— T A o — o —— W -

A v o - St — S T S e — S S —— A S Y ik —— A S d —— A S A S e —

Runoff depth 0.20417 inches

Initial abstr 0.66667 inches

Peak flow = 0.27 cfs ( 0.15576 iph )
at time 2.513 hrs

W — A . T o — T T S o — T S S S Y . Al — . S ki — — T T il — T W S e . gt P S S s o P S i S —

AoED 9/9?’



EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: Willow Creek -~ Total Containment Berm - 10yr-6éhr

T —— A ——— T -y T — i S S S S S o T S . .y T S iy S A S i S o e —

STORM : WATERSHED :
Dist.=5CS Type ‘b’ -~ 6 Hr Area = 1,73 acres
Depth = 1.40 inches CN = 75.00
Duration = 6.00 hrs Time conc.= 0.058 hrs

W Atk m— T T S — Y S D S e — - VA d— — T S T Y s T e S A — A e S e — S e — e m— S m—

Runoff depth 0.13224 inches

Initial abstr 0.66667 inches

Peak flow = 0.14 cfs ( 0.07746 iph )
at time 2,521 hrs

- . T S o S S . Y T St S S Sl S Sl e S — A Y A e . S S — T A e S S Y S S i S —

S — S A i T S S S W — T T b T e T S S - S —— T " T T . S Sl v W i D S S S SN S b

STORM : WATERSHED :
Dist.=8CS Type ‘b’ - 6 Hr Area = 1.73 acres
Depth = 2,00 inches CN = 75.00
Duration = 6.00 hrs Time conc.= 0.058 hrs

L e S S — T i S Ll — D S o e S M P S Skt S S Y S S VI A e oy S e e Ay S e S S b g S

Runoff depth 0.38095 inches
Initial abstr 0.66667 inches
Peak flow = 0.60 cfs ( 0.34186 iph )

at time 2.513 hrs

T S S W L S W S S W S S S Sl S S S S G S e S e —— S b — f — T da S O e — T S e Y S SA de A D N — —
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Trapezoidal Channel Analysis & Design
. Open Channel - Uniform flow
Worksheet Name: Trap 3
Comment: Spillway Structure - 25yr-6hr Event
Solve For Depth

Given Input Data:

Bottom Width..... 5.00 ft
Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning’s n...... 0.030
Channel Slope.... 0.0500 ft/ft
Discharge........ 1.95 cfs

Computed Results:

Depth..cvevvseens 0.13 ft
Velocity..... ceen 2.78 fps
Flow Area........ 0.70 sf
Flow Top Width... 5.53 ft
Wetted Perimeter. 5.60 ft
Critical Depth... 0.16 ft
. Critical Slope... 0.0249 ft/ft
Froude Number.... 1.37 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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Triangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: Trap 3 Outlet Channe
Comment: Minimum Slope Section
Solve For Depth

Given Input Data:

Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning’s n...... 0.030
Channel Slope.... 0.0050 ft/ft
Discharge........ 1.95 cfs
Computed Results:
Depth..eeeeeenens 0.76 ft
Velocityeeeeeooes 1.70 fps
Flow Area........ 1.15 sf
Flow Top Width... 3.03 ft
Wetted Perimeter. 3.39 ft
Critical Depth... 0.57 ft
Critical Slope... 0.0232 ft/ft
Froude Number.... 0.49 (flow is Subcritical)

Open Channel Flow Module, Version 3.2 (¢) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Triangular'Channel Analysis & Design

Open Channel - Uniform flow

Worksheet Name: Trap 3 Outlet Channe

comment: Maximum Slope Section
Solve For Depth

Given Input Data:

Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning’s N.ses.. 0.035 ¥
Channel Slope.... 0.5000 ft/ft
Discharge........ 1.95 cfs
Computed Results:

Depth.....cce00en 0.34 ft
vVelocityeeoooonss 8.52 fps
Flow Area..... oo 0.23 sf

Flow Top Width... 1.35 ft
Wetted Perimeter. 1.51 ft
Critical Depth... 0.57 ft

Critical Slope...
Froude Number....

0.0315 ft/ft
3.65 (flow is Supercritical)

Deny - lo -8 :\)lf’ﬂf*—p

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: Willow Creek - UD-1 - 10yr-6hr
STORM :

: WATERSHED :

Dist.=SCS Type ‘b’ - 6 Hr Area = 47.70 acres

Depth = 1.40 inches CN = 75.00

Duration = 6.00 hrs Time conc.= 0.160 hrs
OUTPUT SUMMARY

Runoff depth 0.13224 inches

Initial abstr 0.66667 inches

Peak flow = 2.55 cfs ( 0.05300 iph )

at time 2.603 hrs

INPUT FOR: Willow Creek -~ UD-2 - 10yr-6hr
STORM :

: WATERSHED :

Dist.=SCS Type ‘b’ - 6 Hr Area = 9.70 acres

Depth = 1.40 inches CN = 75.00

Duration = 6.00 hrs Time conc.= 0.140 hrs
OUTPUT SUMMARY

Runoff depth 0.13224 inches

Initial abstr 0.66667 inches

Peak flow = 0.55 cfs ( 0.05659 iph )

at time 2.576 hrs



EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: Willow Creek - UD-3 -10yr-6hr

STORM : WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 0.10 acres
Depth = 1.40 inches CN = 80.00
Duration = 6.00 hrs

Time conc.= 0.060 hrs

Runoff depth

0.23824 inches
Initial abstr 0.50000 inches

Peak flow = 0.02 cfs ( 0.20631 iph )
at time 2.512 hrs

INPUT FOR: Willow Creek - UD-4 - 10yr-6hr

STORM : WATERSHED @
Dist.=SCS Type ‘b’ - 6 Hr Area = 1.07 acres
Depth = 1.40 inches CN = 75.00
Duration = 6.00 hrs Time conc.= 0.070 hrs

OUTPUT SUMMARY
Runoff depth 0.13224 inches
Initial abstr 0.66667 inches
Peak flow = 0.08 cfs ( 0.07372 iph )
at time 2.529 hrs



EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: Willow Creek - UD-5 - 10yr-6hr

STORM : WATERSHED :

Dist.=SCS Type ‘b’ - 6 Hr Area = 0.48 acres

Depth = 1.40 inches CN = 75.00

Duration = 6.00 hrs Time conc.= 0.080 hrs
OUTPUT SUMMARY

Runoff depth 0.13224 inches

Initial abstr 0.66667 inches

Peak flow = 0.03 cfs ( 0.07058 iph )

at time 2.528 hrs

INPUT FOR: Willow Creek - UD-6 -~ 10yr-6hr

STORM : WATERSHED @

Dist.=8CS Type ‘b’ - 6 Hr Area = 1.25 acres

Depth = 1.40 inches CN = 75.00

Duration = 6.00 hrs Time conc.= 0.100 hrs
OUTPUT SUMMARY

Runoff depth 0.13224 inches

Initial abstr 0.66667 inches

Peak flow = 0.08 cfs ( 0.06547 iph )

at time 2.547 hrs



Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: UD-1
Comment: Willow Creek UD-1 - Minimum Slope
Solve For Depth

Given Input Data:

Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning’s n...... 0.030
Channel Slope.... 0.0140 ft/ft
Discharge........ 2.55 cfs
Computed Results:
Depth....... senes 0.69 ft
Velocity.eeeeen.. 2.68 fps
Flow Area.....v.. 0.95 sf
Flow Top Width... 2.76 ft
Wetted Perimeter. 3.09 ft
Critical Depth... 0.63 ft
Critical Slope... 0.0224 ft/ft
Froude Number.... 0.80 (flow is Subcritical)

Open Channel Flow Module, Version 3.2 (¢) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: UD-1
Comment: Willow Creek UD-1 - Maximum Slope
Solve For Depth

Given Input Data:

Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning’s n...... 0.030
Channel Slope.... 0.0460 ft/ft
Discharge........ 2.55 cfs
Computed Results:
Depth.cccassvevns 0.55 ft
Velocity..... cene 4.18 fps
Flow Area....... . 0.61 sf
Flow Top Width... 2.21 ft
Wetted Perimeter. 2,47 ft
Critical Depth... 0.63 ft
Critical Slope... 0.0224 ft/ft
Froude Number.... 1.40 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: UUD-2-min
Comment: Willow Creek - Upper UD-2 - Minimum Slope

Solve For Depth

Given Input Data:

. Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning’s n...... 0.030
Channel Slope.... 0.0320 ft/ft
Discharge........ 0.55 cfs

Computed Results:
Depth.eveeeceeeens 0.33 ft
Velocity.ceesnneo 2.49 fps
Flow Area...... .o 0.22 sf
Flow Top Width... 1.33 ft
Wetted Perimeter. 1.49 ft
Critical Depth... 0.34 ft
Critical Slope... 0.0274 ft/ft
Froude Number.... 1.07 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (¢) 1990
Haestad Methods, Inc. * 37 Brookside RA * Waterbury, Ct 06708



Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: UUD-2-max
Comment: Willow Creek - Upper UD-2 ~ Maximum Slope
Solve For Depth

Given Input Data:

Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning’s n...... 0.030
Channel Slope.... 0.1200 ft/ft
Discharge........ 0.55 cfs

Computed Results:

Depth.IlI........ o.26 ft

Velocity......... 4,08 fps

Flow Area........ OI13 sf

Flow Top Width... 1.04 ft

Wetted Perimeter. 1.16 ft

Critical Depth... 0.34 ft

Critical Slope... 0.0274 ft/ft

Froude Number.... 2.00 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside RA * Waterbury, Ct 06708



Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: LUD-2-min
Comment: Willow Creek - Lower UD-2 - Minimum Slope
Solve For Depth

Given Input Data:

Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning’s n...... 0.035
Channel Slope.... 0.1000 ft/ft
Discharge...eeses 0.55 cfs
Computed Results:
Depth............ 0.28 ft
Velocityeeeoeseos 3.40 fps
Flow Area........ 0.16 sf
Flow Top Width... 1.14 ft
Wetted Perimeter. 1.27 ft
Critical Depth... 0.34 ft
Critical Slope... 0.0373 ft/ft
Froude Number,... 1.59 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Triangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: LUD-2-max
Comment: Willow Creek - Lower UD-2 - Maximum Slope
Solve For Depth

Given Input Data:

Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning’s n..... . 0.035
Channel Slope.... 0.5000 ft/ft
Discharge........ 0.55 cfs
Computed Results:
Depth........ veos 0.21 ft
Velocity......... 6.21 fps
Flow Area........ 0.09 sf
Flow Top Width... 0.84 ft
Wetted Perimeter. 0.94 ft
Critical Depth... 0.34 ft
Critical Slope... 0.0373 ft/ft
Froude Number.... 3.37 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: UD-3
Comment: Willow Creek - UD-3 - Minimum Slope
Solve For Depth

Given Input Data:

Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning’s n...... 0.030
Channel Slope.... 0.1000 ft/ft
Discharge........ 0.02 cfs
Computed Results:
Deptheseveeeseacas 0.08 ft
Velocity.evouveann 1.66 fps
Flow Area........ 0.01 sf
Flow Top Width... 0.31 ft
Wetted Perimeter. 0.35 ft
Critical Depth... 0.09 ft
Critical Slope... 0.0427 ft/ft
Froude Number.... 1.49 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: UD-3
Comment: Willow Creek - UD-3 - Maximum Slope
Solve For Depth

Given Input Data:

Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning’s n...... 0.030
Channel Slope.... 0.5000 ft/ft
Discharge........ 0.02 cfs
Computed Results:
Depth...... ceeves 0.06 ft
Velocity...o... .o 3.04 fps
Flow Area........ 0.01 sf
Flow Top Width... 0.23 ft
Wetted Perimeter. 0.26 ft
Critical Depth... 0.09 ft
Critical Slope... 0.0427 ft/ft
Froude Number.... 3.17 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside R4 * Waterbury, Ct 06708



Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Willow Creek UD-4

Comment: Minimum Channel Slope Section

Solve For Depth

Given Input Data:

Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning’s n..... . 0.030
Channel Slope.... 0.0175 ft/ft
Discharge........ 0.08 cfs
Computed Results:
Depth..eeeens.. .. 0.18 ft
Velocity.cveeaens 1.22 fps
Flow Area........ 0.07 sf
Flow Top Width... 0.72 ft
Wetted Perimeter. 0.81 ft
Critical Depth... 0.16 ft
Critical Slope... 0.0355 ft/ft
Froude Number.... 0.72 (flow is Subcritical)

Open Channel Flow Module, Version 3.2 (c) 1990

Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

Rewisea 10/45



Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Willow Creek UD-4

Comment: Maximum Channel Slope Section

Solve For Depth

Given Input Data:

Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning’s N...... 0.030
Channel Slope.... 0.2000 ft/ft
Discharge....... . 0.08 cfs
Computed Results:
Depth....ccc0e0eene 0.11 ft
Velocity......... 3.05 fps
Flow Area........ 0.03 sf
Flow Top Width... 0.46 ft
Wetted Perimeter. 0.51 ft
Critical Depth... 0.16 ft
Critical Slope... 0.0355 ft/ft
Froude Number.... 2.25 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside RdA * Waterbury, Ct 06708

Kzd16£4 !0/95'



Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Willow Creek UD-5

Comment: Ditch Section - Minimum Channel Slope Sect.

Solve For Depth

Given Input Data:

Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning’s n...... 0.030
Channel Slope.... 0.0200 ft/ft
Discharge...... . 0.03 cfs
Computed Results:
Depth.vecvereeces 0.12 ft
Velocity...voee.. 1.01 fps
Flow Area....co.. 0.03 sf
Flow Top Width... 0.49 ft
Wetted Perimeter. 0.55 ft
Critical Depth... 0.11 ft
Critical Slope... 0.0404 ft/ft
Froude Number.... 0.72 (flow is Subcritical)

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

Ko 156D /0/‘?5'



Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Willow Creek UD-5

Comment: Ditch Section ~ Maximum Channel Slope Sect.

Solve For Depth

Given Input Data:

Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning’s n...... 0.030
Channel Slope.... 0.2000 ft/ft
Discharge....... . 0.03 cfs
Computed Results:
Depth..... sesssae 0.08 ft
Velocity......... 2.39 fps
Flow Area........ 0.01 sf
Flow Top Width... 0.32 ft
Wetted Perimeter. 0.35 ft
Critical Depth... 0.11 ft
Critical Slope... 0.0404 ft/ft
Froude Number.... 2.12 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (c) 1990

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

Worksheet Name: Willow Creek - UD-5

Comment: Swale Section - Minimum Slope Section

Solve For Depth

Given Input Data:

Bottom Width..... 5.00
Left Side Slope.. 10.00:
Right Side Slope. 10.00:
Manning’s n...... 0.030
Channel Slope.... 0.005
Discharge..... “eo 0.03

Computed Results:

Depthicesseccneans 0.02 ft

Velocity..oeoenn. 0.27 fps

Flow Area......s. 0.11 sf

Flow Top Width... 5.43 ft

Wetted Perimeter. 5.44 ft

Critical Depth... 0.01 ft

Critical slope... 0.0607 ft/ft

Froude Number.... 0.32 (flow is Subcritical)

Open Channel Flow Module, Version 3.2 (c¢) 1990

ft
1 (H:V)
1 (H:V)

0 ft/ft
cfs

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

Worksheet Name: Willow Creek - UD-5

Comment: Swale Section - Maximum Slope Section

Solve For Depth

Given Input Data:

Bottom Width..... 5.00
Left Side Slope.. 10.00:
Right Side Slope. 10.00:
Manning’s n...... 0.030
Channel Slope.... 0.020
Discharge..... .o 0.03

Computed Results:

ft
1 (H:V)
1 (H:V)

0 ft/ft
cfs

Depth........cc. 0.01 ft

Velocity.eeeweons 0.41 fps

Flow Area...seess 0.07 sf

Flow Top Width... 5.29 ft

Wetted Perimeter. 5.29 ft

Critical Depth... 0.01 ft

Critical Slope... 0.0607 ft/ft

Froude Number.... 0.61 (flow is Subcritical)

Open Channel Flow Module, Version 3.2 (c) 1990

Haestad Methods, Inc. * 37 Brookside RA * Waterbury, Ct 06708

K 1960 10/625'



Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Willow Creek - UD-6

Comment: Ditch Section - Minimum Channel Slope Sect.

Solve For Depth

Given Input Data:

Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning’s n...... 0.030
Channel Slope.... 0.0200 ft/ft
Discharge....... . 0.08 cfs
Computed Results:
Deptheseveeeenas . 0.18 ft
vVelocity..eeoeeus 1.29 fps
Flow Area....... . 0.06 sf
Flow Top Width... 0.70 ft
Wetted Perimeter. 0.79 ft
Critical Depth... 0.16 ft
Critical Slope... 0.0355 ft/ft
Froude Number.... 0.76 (flow is Subcritical)

Open Channel Flow Module, Version 3.2 (c¢) 1990

Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

Kevises 10[95



Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Willow Creek - UD-6

Comment: Ditch Section - Maximum Channel Slope Sect.

Solve For Depth

Given Input Data:

Left Side Slope..
Right Side Slope.
Manning’s n......
Channel Slope....

Discharge...... .o 0.08
Computed Results:
Depth..cveeeenees 0.13
Velocity....... .o 2.35
Flow Area........ 0.03
Flow Top Width... 0.52
Wetted Perimeter. 0.58
Critical Depth... 0.16

Critical Slope...
Froude Number....

Open Channel Flow Module, Version 3.2 (c) 1990

Haestad Methods,

Inc.

2.00:1 (H:V)
2.00:
0.030
0.1000 ft/ft

1 (H:V)

cfe

ft
fps
sf
ft
ft
ft

0.0355 ft/ft
1.63 (flow is Supercritical)

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

Worksheet Name: Willow Creek - UD-6

Comment: Swale Section - Minimum Slope Section

Solve For Depth

Given Input Data:

Bottom Width
Left Side Slope..
Right Side Slope.
Manning’s n......
Channel Slope....

.. 5.00
10.00:
10.00:
0.030
0.0050 ft/ft

Discharge........ 0.08

Computed Results:

Depth...ceveeeennns 0.04
Velocity......... 0.38
Flow Area..seeess 0.21
Flow Top Width... 5.78
Wetted Perimeter. 5.78
Critical Depth... 0.02

Critical Slope...
Froude Number....

Open Channel Flow Module, Version 3.2 (¢) 1990

Haestad Methods,

Inc.

ft
1 (H:V)
1 (H:V)

cfs

ft
fps
sf
ft
ft
ft

0.0492 ft/ft
0.35 (flow is Subcritical)

* 37 Brookside Rd * Waterbury, Ct 06708

T IBER 1?/9

-
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Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Willow Creek - UD-6

Comment: Swale Section - Maximum Slope Section

Solve For Depth

Given Input Data:

Bottom Width..... 5.00
Left Side Slope.. 10.00:
Right Side Slope. 10.00:
Manning’s n...... 0.030
Channel Slope.... 0.020
Discharge....v.e. 0.08

Computed Results:

ft
1 (H:V)
1 (H:V)

0 ft/ft
cfs

Depth....ccceccen 0.03 ft

Velocity.ceeesese 0.59 fps

Flow Area..sceses 0.14 st

Flow Top Width... 5.51 ft

Wetted Perimeter. 5.52 ft

Critical Depth... 0.02 ft

Critical Slope... 0.0492 ft/ft

Froude Number.... 0.67 (flow is Subcritical)

Open Channel Flow Module, Version 3.2 (c¢) 1990

Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

Kev it ND/%éf
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EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: Willow Creek - Trap 1 - 10yr-6hr

O — — T - S Y S — —

STORM : WATERSHED :

Dist.=SCS Type ‘b’ - 6 Hr Area = 2.90 acres

Depth = 1.40 inches CN = 85,00

Duration = 6.00 hrs Time conc.= 0.110 hrs
OUTPUT SUMMARY

Runoff depth 0.38991 inches

Initial abstr 0.35294 inches

Peak flow = 1.02 cfs ( 0.34884 1iph )

at time 2,523

. hrs

Aenen 7/%§—ﬂ



EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: Willow Creek - Trap 2 - 10yr-6hr
STORM :

: WATERSHED :

Dist.=S8CS Type ‘b’ - 6 Hr Area = 0.98 acres

Depth = 1.40 inches CN = 85.00

Duration = 6.00 hrs Time conc.= 0.260 hrs
OUTPUT SUMMARY

Runoff depth 0.38991 inches

Initial abstr 0.35294 inches

Peak flow = 0.28 cfs ( 0.28676 iph )

at time 2.600 hrs

ke v — - - S S Sy W S S e S - S S S S S S e — T S S S "

Adopen 9 / 75~



EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS5 CURVE NUMBER METHODOLOGY

INPUT FOR: Willow Creek - Trap 3 - 10yr-6hr

- S T - -

STORM : WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 2.78 acres
Depth = 1.40 inches CN = 90.00
Duration = 6.00 hrs Time conc.= 0.134 hrs

OUTPUT SUMMARY
Runoff depth 0.60604 inches
Initial abstr 0.22222 inches
Peak flow = 1.54 cfs ( 0.55094 iph )
at time 2.519 hrs

T o T  — T — — T S S s e S S S v T A A e T S S e oy W

ADDED 7/95"'



EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENRATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: Willow Creek - Trap 4 - 10yr-6hr

STORM : WATERSHED :
Dist.=8CS Type "b' - 6 Hr Area = 2,90 acres
Depth = 1.40 inches CN = 90.00
Duration = 6.00 hrs Time conc¢.= 0.160 hrs

e ey R L e e v RN ER MR e S e T R W M EE A ML e e W N B e e e TR N N MR MR R - = e Em me MR R R A e —

Runoff depth 0.60604 inches

Initial abstr 0.22222 inches

Peak flow = 1.57 cfs ( 0.53821 iph )
at time 2.539 hrs

T Em MR Mk e e v e MR MR AR e e AT ER SR AR ek e e Y MR MR R M e e e e R R MR Al e e o ER MR EE i e e W YR R MR MR Ak = = wr wm mm e



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: Trap 1
Comment : Swale Section - Minimum Slope
Solve For Depth

Given Input Data:

Bottom Width..... 5.00 ft
Left Side Slope.. 10.00:1 (H:V)
Right Side Slope. 10.00:1 (H:V)
Manning's n...... 0.030
Channel Slope.... 0.0050 ft/ft
Discharge........ 1.02 cfs
Computed Results:
Depth............ 0.17 £t
Velocity......... 0.91 fps
Flow Area........ 1.12 st
Flow Top Width... 8.34 ft
Wetted Perimeter. 8.36 ft
Critical Depth... 0.10 ft
Critical Slope... 0.0297 ft/ft
Froude Number.... 0.44 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (¢) 1990
Haegtad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: Trap 1
Comment : Swale Section - Maximum Slope
Solve For Depth

Given Input Data:

Bottom Width..... 5.00 ft
Left Side Slope.. 10.00:1 (H:V)
Right Side Slope. 10.00:1 (H:V)
Manning's n...... 0.030
Channel Slope.... 0.0200 ft/ft
Discharge........ 1.02 cfs
Computed Results:
Depth............ 0.11 ft
Velocity......... 1.46 fps
Flow Area........ 0.70 sf
Flow Top Width... 7.27 £t
Wetted Perimeter. 7.28 ft
Critical Depth... 0.10 ft
Critical Slope... 0.0297 ft/ft
Froude Number.... 0.83 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Triangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: Trap 1
Comment: Ditch Section - Minimum Slope
Solve For Depth

Given Input Data:

Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning's n...... 0.030
Channel Slope.... 0.0500 ft/ft
Discharge........ 1.02 cfs
Computed Results:
Depth............ 0.39 ft
Velocity......... 3.43 fps
Flow Area........ 0.30 sf
Flow Top Width... 1.54 ft
Wetted Perimeter. 1.72 ft
Critical Depth... 0.44 ft
Critical Slope... 0.0253 ft/ft
Froude Number.... 1.38 (flow is Supercritical)

Open Channel Flow Module, Version 3.16 (c¢) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Trap 1
Comment: Ditch Section - Maximum Slope
Solve For Depth

Given Input Data:

Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning's n...... 0.035
Channel Slope.... 0.3300 ft/ft
Discharge........ 1.02 cfs
Computed Resgults:
Depth............ 0.29 ft
Velocity......... 6.20 fps
Flow Area........ 0.16 st
Flow Top Width... 1.15 ft
Wetted Perimeter. 1.28 ft
Critical Depth... 0.44 ft
Critical Slope... 0.0344 ft/ft
Froude Number.... 2.89 (flow is Supercritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: Trap 2
Comment : Swale Section - Minimum Slope
Solve For Depth

Given Input Data:

Bottom Width..... 5.00 ft
Left Side Slope.. 10.00:1 (H:V)
Right Side Slope. 10.00:1 (H:V)
Manning's n...... 0.030
Channel Slope.... 0.0050 ft/ft
Discharge........ 0.28 cfs
Computed Results:
Depth............ 0.08 ft
Velocity......... 0.60 fps
Flow Area........ 0.47 sf
Flow Top Width... 6.61 ft
Wetted Perimeter. 6.62 ft
Critical Depth... 0.04 ft
Critical Slope... 0.0380 ft/ft
Froude Number.... 0.40 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside R4 * Waterbury, Ct 06708



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: Trap 2
Comment: Swale Section - Maximum Slope
Solve For Depth

Given Input Data:

Bottom Width..... 5.00 £t
Left Side Slope.. 10.,00:1 (H:V)
Right Side Slope. 10.00:1 (H:V)
Manning's n...... 0.030
Channel Slope.... 0.0200 ft/ft
‘Digcharge........ 0.28 cfs
Computed Results:
Depth............ 0.05 ft
Velocity......... 0.94 fps
Flow Area........ 0.30 sf
Flow Top Width... 6.08 ft
Wetted Perimeter. 6.08 ft
Critical Depth... 0.04 ft
Critical Slope... 0.0380 ft/ft
Froude Number.... 0.75 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c¢) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Triangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: Trap 2
Comment : Ditch Section - Minimum Slope
Solve For Depth

Given Input Data:

Left Side Slope.. 2,00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning's n...... 0.030
Channel Slope.... 0.0500 ft/ft
Discharge........ 0.28 cfs
Computed Results:
Depth............ 0.24 ft
Velocity......... 2.48 fps
Flow Area........ 0.11 sf
Flow Top Width... 0.95 ft
Wetted Perimeter. 1.06 ft
Critical Depth... 0.26 ft
Critical Slope... 0.0300 ft/ft
Froude Number.... 1.27 (flow is Supercritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Trap 2
Comment: Ditch Section - Maximum Slope
Solve For Depth

Given Input Data:

Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning's n...... 0.030
Channel Slope.... 0.1200 ft/ft
Discharge........ 0.28 cfs
Computed Results:
Depth............ 0.20 ft
Velocity......... 3.45 fps
Flow Area........ 0.08 sf
Flow Top Width... 0.81 ft
Wetted Perimeter. 0.90 ft
Critical Depth... 0.26 ft
Critical Slope... 0.0300 ft/ft
Froude Number.... 1.91 (flow is Supercritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: Trap 3
Comment : Swale Section - Minimum Slope
Solve For Depth

Given Input Data:

Bottom Width..... 5.00 £t
Left Side Slope.. 10.00:1 (H:V)
Right Side Slope. 10.00:1 (H:V)
Manning's n...... 0.030
Channel Slope.... 0.0050 ft/ft
Discharge........ 1.54 cfs
Computed Results:
Depth............ 0.21 ft
Velocity......... 1.04 fps
Flow Area........ 1.48 sf
Flow Top Width... 9.19 ft
Wetted Perimeter. 9.21 ft
Critical Depth... 0.13 ft
Critical Slope... 0.0276 ft/ftc
Froude Number.... 0.45 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (¢) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: Trap 3
Comment : Swale Section - Maximum Slope
Solve For Depth

Given Input Data:

Bottom Width..... 5.00 £t

Left Side Slope.. 10.00:1 (H:V)

Right Side Slope. 10.00:1 (H:V)

Manning's n...... 0.030

Channel Slope.... 0.0200 ft/ft

Discharge........ 1.54 cfs
Computed Results:

Depth............ 0.14 ft

Velocity......... 1.67 fps

Flow Area........ 0.92 sf

Flow Top Width... 7.86 ft

Wetted Perimeter. 7.88 ft

Critical Depth... 0.13 ft .

Critical Slope... 0.0276 ft/ft

Froude Number.... 0.86 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Triangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: Trap 3
Comment : Ditch Section - Maximum Slope
Solve For Depth

Given Input Data:

Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning's n...... 0.030
Channel Slope.... 0.0800 ft/ft
Discharge........ 1.54 c¢fs
Computed Results:
Depth............ 0.41 ft
Velocity......... 4.54 fps
Flow Area........ 0.34 sf
Flow Top Width... 1.65 ft
Wetted Perimeter. 1.84 ft
Critical Depth... 0.52 ft
Critical Slope... 0.0239 ft/ft
Froude Number.... 1.76 (flow is Supercritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Trap 3
Comment: Ditch Section - Minimum Slope
Solve For Depth

Given Input Data:

Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning's n...... 0.030
Channel Slope.... 0.0300 ft/ft
Discharge........ 1.54 cfs
Computed Results:
Depth............ 0.50 ft
Velocity......... 3.14 fps
Flow Area........ 0.49 st
Flow Top Width... 1.98 ft
Wetted Perimeter. 2.21 ft
Critical Depth... 0.52 ft
Critical Slope... 0.0239 ft/ft
Froude Number.... 1.11 (flow is Supercritical)

Open Channel Flow Module, Version 3.16 (c¢) 1990
Haestad Methods, Inc. * 37 Brookside RA * Waterbury, Ct 06708



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Trap 4
Comment: Swale Section - Minimum Slope
Solve For Depth

Given Input Data:

Bottom Width..... 5.00 ft
Left Side Slope.. 10.00:1 (H:V)
Right Side Slope. 10.00:1 (H:V)
Manning's n...... 0.030
Channel Slope.... 0.0050 ft/ft
Discharge........ 1.57 cfs
Computed Results:
Depth............ 0.21 ft
Velocity......... 1.04 fps
Flow Area........ 1.50 sf
Flow Top Width... 9.23 ft
Wetted Perimeter. 9.25 ft
Critical Depth... 0.13 ft
Critical Slope... 0.0275 ft/ft
Froude Number.... 0.46 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: Trap 4
Comment: Swale Section - Maximum Slope
Solve For Depth

Given Input Data:

Bottom Width..... 5.00 ft
Left Side Slope.. 10.00:1 (H:V)
Right Side Slope. 10.00:1 (H:V)
Manning's n...... 0.030
Channel Slope.... 0.0200 ft/ft
Discharge........ 1.57 cfs
Computed Results:
Depth............ 0.14 ft
Velocity......... 1.68 fps
Flow Area........ 0.93 sf
Flow Top Width... 7.89 ft
Wetted Perimeter. 7.91 ft
Critical Depth... 0.13 ft
Critical Slope... 0.0275 ft/ft
Froude Number.... 0.86 (flow is Subcritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Triangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: Trap 4
Comment: Ditch Section - Minimum Slope
Solve For Depth

Given Input Data:

Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning's n...... 0.030
Channel Slope.... 0.0500 ft/ft
Discharge........ 1.57 cfs
Computed Results:
Depth............ 0.45 ft
Velocity......... 3.82 fps
Flow Area........ 0.41 sf
Flow Top Width... 1.81 ft
Wetted Perimeter. 2.03 ft
Critical Depth... 0.52 ft
Critical Slope... 0.0238 ft/ft
Froude Number.... 1.41 (flow is Supercritical)

Open Channel Flow Module, Version 3.16 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Triangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: Trap 4
Comment: Ditch Section - Maximum Slope
Solve For Depth

Given Input Data:

Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning's n...... 0.035
Channel Slope.... 0.2000 ft/ft
Discharge........ 1.57 cfs
Computed Results:
Depth............ 0.37 ft
Velocity......... 5.73 fps
Flow Area........ 0.27 sf
Flow Top Width... 1.48 ft
Wetted Perimeter. 1.66 ft
Critical Depth... 0.52 ft
Critical Slope... 0.0325 ft/ft
Froude Number.... 2.35 (flow is Supercritical)

Open Channel Flow Module, Version 3.16 (¢) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06
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EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: Willow Creek - Reclamation Pond - 10yr-24hr

STORM : WATERSHED :
Dist.=SCS Type II - 24 Hr Area = 63.44 acres
Depth = 1.90 inches CN = 80.00
Duration = 24.00 hrs Time conc.= 0.160 hrs

Runoff depth 0.50256 inches
Initial abstr 0.50000 inches
Peak flow = 31.84 cfs ( 0.49769 iph )

at time 12.032 hrs

INPUT FOR: Willow Creek - Reclamation Pond - 25yr-6hr

S S S S S e ke Sl J i Yo dergs T e S Y TP P YR P SR TS A e Yo S S o o S S —— i = — —

STORM : WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 63.44 acres
Depth = 1.60 inches CN = 80.00
Duration = 6.00 hrs Time conc.= 0.160 hrs

OUTPUT SUMMARY

S S S S S S S S T L S S S Gl Yt W T S S S T S S D S D SN S S S S S S S A S

Runoff depth 0.33611 inches
Initial abstr 0.50000 inches
Peak flow = 16.65 cfs ( 0.26028 iph )

at time 2.560 hrs




EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

INPUT FOR: Willow Creek - Trap 3K - Syr-24hr
STORM :

: WATERSHED :

Dist.=SCS Type II - 24 Hr Area = 3.02 acres

Depth = 1.55 inches CN = 80.00

Duration = 24.00 hrs Time conc.= 0.210 hrs
OUTPUT SUMMARY

Runoff depth 0.31056 inches

Initial abstr 0.50000 inches

Peak flow = 0.84 cfs ( 0.27659 iph )

at time 12.068 hrs

e e e Dl L L ——

STORM :

WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 3.02 acres
Depth = 1.60 inches CN = 80.00
Duration = 6.00 hrs Time conc.= 0.210 hrs
OUTPUT SUMMARY
Runoff depth 0.33611 inches
Initial abstr 0.50000 inches
Peak flow = 0.73 cfs ( 0.23888 1iph )
at time 2.57 hrs

S e i s S e S S S N T S D S A (Sl s S S S S S S S S S S S S b s T S S W SN D SN S N S S S S S G S e s



EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

FPoer~b 06 2.
INPUT FOR: Willow Creek - Frap—3B - 5yr-24hr

STORM : WATERSHED :
Dist.=SCS Type II - 24 Hr Area = 2.73 acres
Depth = 1.55 inches CN = 80.00
Duration = 24.00 hrs Time conc.= 0.240 hrs

OUTPUT SUMMARY
Runoff depth 0.31056 inches
Initial abstr 0.50000 inches
Peak flow = 0.73 cts ( 0.26557 iph )
at time 12.096 hrs

Porand ooz
INPUT FOR: Willow Creek - Trap—3B - 25yr-6hr

STORM :

: WATERSHED :

Dist.=SCS Type ‘b’ - 6 Hr Area = 2.73 acres

Depth = 1.60 inches CN = 80.00

Duration = 6.00 hrs Time conc.= 0.240 hrs
OUTPUT SUMMARY

Runoff depth 0.33611 inches

Initial abstr 0.50000 inches

Peak flow = 0.63 cfs ( 0.22803 iph )

at time 2.624 hrs

T L N D S S S S S S S S S e e S S S T T W S S S S S S Y ey S W W S SN NS N I S S SN S SN A S S A S S S

[Cevisen
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EARTHFAX ENGINEERING, INC.
HYDROGRAPH GENERATION PROGRAM OUTPUT
BASED ON SCS CURVE NUMBER METHODOLOGY

TAL CoreTA 1rhgpoT Bgﬂm

INPUT FOR: Willow Creek w-wfaéLﬁ—- Syr-24hr

STORM :

WATERSHED :
Dist.=SCS Type II - 24 Hr Area = 4.00 acres
Depth = 1.55 inches CN = 75.00
Duration = 24.00 hrs

Time conc.= 0,110 hrs

OUTPUT SUMMARY

Runoff depth

0.18505 inches
Initial abstr 0.66667 inches
Peak flow = 0.69 cfs ( 0.16984 iph )
at time 12.027 hrs

A
INPUT FOR: Willow Creek - “frap—4 - 25yr-6hr
STORM : WATERSHED :
Dist.=SCS Type ‘b’ - 6 Hr Area = 4.00 acres
Depth = 1.60 inches CN = 75.00
Duration = 6.00 hrs Time conc.= 0.110 hrs
ouTPUT SUMMARY
Runoff depth 0.20417 inches
Initial abstr 0.66667 inches
Peak flow = 0.54 cfs ( 0.13447 iph )
at time 2.537 hrs

S S A b — ————— -

ﬁ%wﬂSED Q/%gf
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Trapezoidal Channel Analysis & Design
. Open Channel - Uniform flow
Worksheet Name: Rec. Pond
Comment: Spillway Structure - 25yr-6hr
Solve For Depth

Given Input Data:

Bottom Width..... 5.00 ft
Left Side Slope.. 10.00:1 (H:V)
Right side Slope. 10.00:1 (H:V)
Manning’s n...... 0.030
Channel Slope.... 0.0050 ft/ft
Discharge........ 16.65 cfs

Computed Results:

Depth...... seasee 0.69 ft
Velocity.c.oovews 2.02 fps
Flow Ar€a........ 8.26 sf
Flow Top Width... 18.85 ft
Wetted Perimeter. 18.92 ft
Critical Depth... 0.50 ft
. Critical Slope... 0.0190 ft/ft
Froude Number.... 0.54 (flow is Subcritical)

Open Channel Flow Module, Version 3.2 (c¢) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Rec. Pond
Comment: Spillway Structure - Steep - 25yr-éhr
Solve For Depth

Given Input Data:

Bottom Width..... 5.00 ft
Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning’s n...... 0.035
Channel Slope.... 0.3300 ft/ft
Discharge........ 16.65 cfs

Computed Results:

Depth........ cene 0.30 ft

Velocity..voeuns, 10.01 fps

Flow Area........ 1.66 st

Flow Top Width... 6.19 ft

Wetted Perimeter. 6.33 ft

Critical Depth... 0.64 ft

Critical Slope... 0.0232 ft/ft

Froude Number.... 3.40 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside R4 * Waterbury, Ct 06708



prROJECT o e/ )  page oF

EARTHFAX ENGINEERING, INC.
ENGINEERS / SCIENTISTS

CHECKED

COMPUTED

TS DATE

DATE

Sr4P Cavacres:

TR AP S
779‘7‘7‘(— Vocumé,

7?54? U RED Vous:

0.2F Ac-Fr

SV 0.20
Rurd0Fe 0.08
0.28 Yal

Poaxnp 002,

VOTAL VOLumE "

Zﬂﬁu/am Vors:

S —

Q.1 fe-Fr

SED. 0.19
r/‘?u MO o, 0 7
2 z¢ oK
ToraL ContaimmenT BEAM
“HVET”A&M \/D L D, 13
Reauv rea  Vous -
€0, 6.0
Ru ~N OFF O. Ol .
W 9~

LewiseD ‘1/75-—'
Nevisen .é/%.s"




Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: Rec Trap 3
Comment: Spillway Structure - 25yr-6hr
Solve For Depth

Given Input Data:

Bottom Width..... 5.00 ft
Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning's n...... 0.030
Channel Slope.... 0.0500 ft/ft
Discharge........ 0.73 cfs
Computed Results:
Depth............ 0.07 ft
Velocity......... 1.91 fps
Flow Area........ 0.38 sf
Flow Top Width... 5.30 ft
Wetted Perimeter. 5.33 ft
Critical Depth... 0.09 ft
Critical Slope... 0.0303 ft/ft
Froude Number.... 1

Open Channel Flow Module, Version 3.16 (c¢) 1990

.25 (flow is Supercritical)

Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

Re)isen 998



Trapezoidal Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: Pond 002
Comment: Spillway Structure - 25 yr-éhr
Solve For Depth

Given Input Data:

Bottom Width..... 5.00 ft
Left Side Slope.. 2.00:1 (H:V)
Right Side Slope. 2.00:1 (H:V)
Manning's n...... 0.030
Channel Slope.... 0.0500 ft/ft
Discharge........ 0.63 cfs
Computed Results:
Depth............ 0.07 ft
Velocity......... 1.81 fps
Flow Area........ 0.35 sf
Flow Top Width... 5.27 ft
Wetted Perimeter. 5.30 ft
Critical Depth... 0.08 £t
Critical Slope... 0.0313 ft/ft
Froude Number.... 1.24 (flow is Super

Open Channel Flow Module, Version 3.16 (c) 1990

critical)

Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708

Feoseo Gf7s
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Triangular Channel Analysis & Design
Open Channel - Uniform flow

- Worksheet Name: Trap 1 Berm
‘Comment: Minimum Slope
Solve For Depth

Given Input Data:

Left Side Slope.. 2.50:1 (H:V)
Right Side Slope. 10.00:1 (H:V)
Manning’s n...... 0.030
Channel Slope.... 0.0050 ft/ft
Discharge........ 3.07 cfs

Computed Results:

ax . Oep X 4T

Depth........ coee 0.57 £t

Velocity.oeeeoonn 1.50 fps

Flow Area......s. 2.05 sf

Flow Top Width... 7.15 ft

Wetted Perimeter. 7.29 ft

Critical Depth... 0.43 ft

Critical Slope... 0.0224 ft/ft

Froude Number.... 0.49 (flow is Subcritical)

Open Channel Flow Module, Version 3.2 (c) 1990

Haestad Methods, Inc. * 37 Brookside R4 * Waterbury, Ct 06708
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Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Trap 1 Berm
Comment: Maximum Slope
Solve For Depth

Given Input Data:

Left Side Slope.. 2.50:1 (H:V)
Right Side Slope. 10.00:1 (H:V)
Manning’s n...... 0.030
Channel Slope.... 0.1000 ft/ft
Discharge........ 3.07 cfs

Computed Results:

Depth..l lllll LN BN 2N ) o.33 ft .
Velocity...... 4.62 fps  mdax. VEwoe
Flow Area........ 0.67 sf

Flow Top Width... 4.08 ft

Wetted Perimeter. 4,16 ft

Critical Depth... 0.43 ft

Critical Slope... 0.0224 ft/ft

Froude Number.... 2.01 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside RdA * Waterbury, Ct 06708
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Triangular Channel Analysis & Design
Open Channel - Uniform flow

Worksheet Name: Trap 2 Berm
Comment: Minimum Slope
Solve For Depth

Given Input Data:

Left Side Slope.. 2.50:1 (H:V)
Right Side Slope. 10.00:1 (H:V)
Manning’s n...... 0.030
Channel Slope.... 0.0100 ft/ft
Discharge........ 0.93 cfs
Computed Results: A ‘e ) =
Depthe.oceoen 0.32 £f£ M4 o
Velocityeeeeeeono 1.44 fps
Flow Area........ 0.64 sf
Flow Top Width... 4.01 ft
Wetted Perimeter. 4,09 ft
Critical Depth... 0.27 ft
Critical Slope... 0.0263 ft/ft
Froude Number.... 0.64 (flow is Subcritical)

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Triangular Channel Analysis & Design
Open Channel - Uniform flow
Worksheet Name: Trap 2 Berm
Comment: Maximum Slope
Solve For Depth

Given Input Data:

Left Side Slope.. 2.50:1 (H:V)
Right Side Slope. 10.00:1 (H:V)
Manning’s n...... 0.030
Channel Slope.... 0.1000 ft/ft
Discharge........ 0.93 cfs

Computed Results:

Depth........ veus 0.21 ft g e
VeloCcity.cevernnn 3.42 fps M7 VE o :
Flow Area........ 0.27 sf

Flow Top Width... 2.61 ft

Wetted Perimeter. 2.66 ft

Critical Depth... 0.27 ft

Critical Slope... 0.0263 ft/ft

Froude Number.... 1.87 (flow is Supercritical)

Open Channel Flow Module, Version 3.2 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Chapter 12, Section 7

Castle Gate Mine
. Willow Creek Refuse Removal Project July 1995

APPENDIX 12-7-3
UPDES PERMIT

. 007/004



Permit No. UTG040000
| Minor Industrial
STATE OF UTAH
DIVISION OF WATER QUALITY

DEPARTMENT OF ENVIRONMENTAL QUALITY
SALT LAKE CITY, UTAH

AUTHORIZATION TO DISCHARGE UNDER THE

UTAH POLLUTANT DISCHARGE ELIMINATION SYSTEM
(UPDES)

GENERAL PERMIT FOR COAL MINING

In compliance with provisions of the Utah Water Quality Act, Title 19, Chapter 5, Utah
Code Annotated ("UCA") 1953, as amended (the "Act"),

Cyprus Plateau - Blackhawk Project, located approximately three miles east of the Pacificorp
Carbon Plant on State Highway 33, as identified in the Notice of Intent, application UTG040016,
is authorized to discharge to Willow Creek, a tributary of the Price River, in accordance with

discharge point(s), effluent limitations, monitoring requirements and other conditions set forth
herein.

This permit shall become effective on July 1, 1993.

This general permit and the authorization to discharge shall expire at midnight,
April 30, 1998.

Signed this 29th day of June, 1993.

AQu Q. Q,!ﬂ«f-

Authorized Permitting Official
Executive Secretary
Utah Water Quality Board
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.. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS

A. Definitions.

1.

The "30-day (and monthly) average" is the arithmetic average of all samples collected during a
consecutive 30-day period or calendar month, whichever is applicable. The calendar month shall
be used for purposes of reporting self-monitoring data on discharge monitoring report forms.

The "7-day (and weekly) average" is the arithmetic average of all samples collected during a
consecutive 7-day period or calendar week, whichever is applicable. The 7-day and weekly
averages are applicable only to those effluent characteristics for which there are 7-day average
effluent limitations. The calendar week which begins on Sunday and ends on Saturday, shall be
used for purposes of reporting self- monitoring data on discharge monitoring report forms.
Weekly averages shall be calculated for all calendar weeks with Saturdays in the month. If a
calendar week overlaps two months (i.e., the Sunday is in one month and the Saturday in the
following month), the weekly average calculated for that calendar week shall be included in the
data for the month that contains the Saturday.

"Daily Maximum" ("Daily Max.") is the maximum value allowable in any single sample or
instantaneous measurement,

"Composite samples" shall be flow proportioned. The composite sample shall, as a minimum,
contain at least four (4) samples collected over the composite sample period. Unless otherwise
specified, the time between the collection of the first sample and the last sample shall not be less

than six (6) hours nor more than 24 hours. Acceptable methods for preparation of composite
samples are as follows:

a. Constant time interval between samples, sample volume proportional to flow rate at time
of sampling;

b. Constant time interval between samples, sample volume proportional to total flow

(volume) since last sample. For the first sample, the flow rate at the time the sample was
collected may be used;

c. Constant sample volume, time interval between samples proportional to flow (i.e., sample
taken every "X" gallons of flow); and,

d. Continuous collection of sample, with sample collection rate proportional to flow rate.

A "grab" sample, for monitoring requirements, is defined as a single "dip and take" sample
collected at a representative point in the discharge stream.

"Upset" means an exceptional incident in which there is unintentional and temporary
noncompliance with technology-based permit effluent limitations because of factors beyond the
reasonable control of the permittee. An upset does not include noncompliance to the extent
caused by operational error, improperly designed treatment facilities, inadequate treatment
facilities, lack of preventive maintenance, or careless or improper operation.

"Bypass" means the intentional diversion of waste streams from any portion of a treatment facility.
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"Severe property damage” means substantial physical damage to property, damage to the treatment
facilities which causes them to become inoperable, or substantial and permanent loss of natural
resources which can reasonably be expected to occur in the absence of a bypass. Severe property
damage does not mean economic loss caused by delays in production.

"Executive Secretary” means Executive Secretary of the Utah Water Quality Board.
"EPA" means the United States Environmental Protection Agency.
“"Act" means the "Utah Water Quality Act".

"Best Management Practices" ("BMPs") means schedules of activities, prohibitions of practices,
maintenance procedures, and other management practices to prevent or reduce the pollution of
waters of the State. BMPs also include treatment requirements, operating procedures, and
practices to control plant site runoff, spillage or leaks, sludge or waste disposal, or drainage from
raw material storage.

"CWA" means Federal Water Pollution Control Act, as amended, by The Clean Water Act of
1987.

“Point Source" means any discemnible, confined, and discrete conveyance, including but not limited
to, any pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, rolling stock,
concentrated animal feeding operation, landfill leachate collection system, vessel or other floating
craft from which pollutants are or may be discharges. .

“Significant spills” includes, but is not limited to: releases of oil or hazardous substances in excess
of reportable quantities under Section 311 of the Clean Water Act (see 40 CFR 110.10 and 40
CFR 117.21) or Section 102 of CERCLA (see 40 CFR 302.4).

"Storm water" means storm water runoff, snow melt runoff, and surface runoff and drainage.

"Waste pile" means any noncontainerized accumulation of solid, nonflowing waste that is used
for treatment or storage.

"10-year, 24-hour precipitation event" means the maximum 24-hour precipitation event with a
probable reoccurrence interval of once in 10 years. This information is available in Weather
Bureau Technical Paper No. 40, May 1961 and NOAA Atlas 2, 1973 for the 11 Western States,
and may be obtained from the National Climatic Center of the Environmental Data Service,
National Oceanic and Atmospheric Administration, U.S. Department of Commerce.

The term "coal preparation plant” means a facility where coal is crushed, screened, sized, cleaned,
dried, or otherwise prepared and loaded for transit to a consuming facility.

The term "coal preparation plant associated areas" means the coal preparation plant yards,
immediate access roads, coal refuse piles, and coal storage piles and facilities.

"Alkaline mine drainage” means mine drainage which before any treatment has a pH equal to or
greater than 6.0 and total iron concentration less than 10 mg/l. .
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22.  The term "settleable solids” is that matter measured by the volumetric method specified below:

Fill an Imhoff cone to the one-liter mark with a thoroughly mixed sample. Allow to settle
undisturbed for 45 minutes. Gently stir along the inside surface of the cone with a
stirring rod. Allow to settle undisturbed for 15 minutes longer. Record the volume of
settled material in the cone as milliliters per liter. Where a separation of settleable and
floating material occurs, do not include the floating material in the reading.

Criteria for Inclusion in the General Permit for Coal Mining

This General permit shall apply only to the discharge of treated wastewater from:

Coal mining operations either new or existing in Utah which include or will include in part or in a whole
alkaline mine water drainage, storm water runoff from coal preparation plant associated areas, active
mining areas, and post mining areas until the performance bond is released. The total amount of total
dissolved solids discharged from all mine water and decant operations is limited to one ton per day.

Notice of Intent for a General Permit for Coal Mining

Any facility which desires a general permit for coal mining and meets the requirements of Part LB, can
be issued a general permit by submitting a notice of intent (NOI) to the Division of Water Quality and
EPA at the addresses listed on page 10 of this permit.

The NOI shall include:

a. A completed Environmental Protection Agency Application (EPA Form 3510-1) or
equivalent information,

b. Location and identification number (such as 001, 002, etc.) of each existing discharge
and/or proposed discharge point(s). This includes the latitude and longitude to the nearest
15 seconds and the name of the receiving water(s).

c. A description of the source of the wastewater for each discharge point,

d. A description of the treatment given or proposed for the wastewater at each discharge
point and if necessary a justification of why no treatment is required.

€. Flow characteristics for each discharge point such as whether flow is or will be
continuous or intermittent and indicate projected and/or actual average and maximum
flows in gpd.

f. Data for each discharge point for the following parameters:

1) Biochemical oxygen demand (BOD,)
2) Chemical oxygen demand (COD)

3) Total organic carbon (TOC)

4) Total suspended solids (TSS)

5) Flow

6) Ammonia (as N)
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0)) Oil and grease .
8) Temperature

9 pH

10) Total dissolved solids (TDS)

11) Total iron and metals, cyanide, phenols located in Table Il UAC R317-8-3.12

12)  Date and time of sampling for each parameter

13)  Date and time of analysis for each parameter

14) Utah certified laboratory which has completed the analysis for each parameter

If no data is available, indicate why the data is not available.

The Executive Secretary may waive the reporting requirements for any of these pollutants
and parameters if the applicant submits a request for such a waiver before or with the
NOI which demonstrates that information adequate to support issuance of the permit can
be obtained through less stringent reporting requirements.

g For each discharge point the presence or absence of any toxic and/or priority pollutants
as listed by EPA in 40 CFR Part 403.

h, Best management practice plan or sediment runoff control plan approved by the Division
of Qil, Gas and Mining.

Description of Discharge Point(s).

The authorization to discharge provided under this permit is limited to those outfalls specifically,
designated below as discharge locations. Discharges at any location not authorized under a UPDES penni.
is a violation of the Act and may be subject to penalties under the Act. Knowingly discharging from an
unauthorized location or failing to report an unauthorized discharge may be subject to criminal penalties

as provided under the Act.

Outfall Number Location of Discharge Point(s)
001 Sediment trap located near the temporary office

trailer site
Latitude 39° 43’ 15" and Longitude 110° 51" 30"

002 Sediment trap at Willow Creek portal area
Latitude 39° 43’ 45" and Longitude 110° 44’ 00"

003 Sediment trap at the Willow Creek old fan area
Latitude 39° 44' 00" and Longitude 110° 50° 45"

Narrative Standard.

It shall be unlawful, and a violation of this permit, for the permittee to discharge or place any waste or
other substance in such a way as will be or may become offensive such as unnatural deposits, floating
debris, oil, scum or other nuisances such as color, odor or taste, or conditions which produce undesirable
aquatic life or which produces objectionable tastes in edible aquatic organisms; or concentrations or
combinations of substances which produce undesirable physiological responses in desirable resident ﬁsl'
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or other desirable aquatic life, or undesirable human health effects, as determined by bioassay or other
tests performed in accordance with standard procedures.

Specific Limitations and Self-monitoring Requirements.

1. Effective immediately and lasting the duration of this permit, the permittee is authorized to
discharge from Outfall __. Such discharges shall be limited and monitored by the permittee as
specified below:

Discharge Limitations a/ Monitoring Requirements

Effluent Average Daily Measurement  Sample
Characteristics 30-Day 7-Day Maximum Frequency Type
Flow, gpd NA NA NA Monthly Measured b/
Oil & Grease, mg/L NA NA 10 Monthly Grab
Total Suspended Solids, mg/LL 25 35 70 Monthly Grab e/
Total Iron, mg/l NA NA 10¢ Monthly Grab ¢/
Total Dissolved Solids Ibs/day NA  NA  d/ Monthly Grab e/

The pH shall not be less than 6.5 standard units nor greater than 9.0 standard units in any sample and shall
be monitored monthly by a grab sample. '

There shall be no visible sheen or floating solids or visible foam in other than trace amounts.

There shall be no discharge of sanitary wastes or any process water from coal preparation plants.

N.A. - Not Applicable.

o See Definitions, Part I.A for definition of terms.
b/ For intermittent discharge, the duration of the discharge shall be reported along with the flow.
¢/ Values up to 2 mg/l may be approved where the permittee provides sufficient information that

water quality standards will not be violated,

d/ The total amount of total dissolved solids (TDS) discharged from all mine water and decant
operations is limited to one ton (2000 pounds) per day.
e/ These samples may also be a composite sample.
2. Samples taken in compliance with the monitoring requirements specified above shall be taken
~ from the effluent before mixing with any receiving water.
3. Any overflow, increase in volume of a discharge or discharge from a bypass system caused by

precipitation within any 24-hour period less than or equal to the 10-year, 24-hour precipitation
event (or snowmelt of equivalent volume) at all surface runoff pond (outfalls) may comply with
the following limitation instead of the total suspended solids limitations contained in Part LF.1:

Effluent Characteristics Daily Maximum
Settleable Solids 0.5 mL/L
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In addition to the monitoring requirements specified under Part LF.1, all effluent samples collected
during storm water discharge events shall also be analyzed for settleable solids. Such analyses
shall be conducted on either grab or composite samples.

Any overflow, increase in volume of a discharge or discharge from a bypass system caused by
precipitation within any 24-hour period greater than the 10-year, 24-hour precipitation event (or
snowmelt of equivalent volume) at all surface runoff pond outfalls may comply with the following
limitations instead of the otherwise applicable limitations:

The pH shall not be less than 6.5 standard units nor greater than 9.0 standard units. However, as
stated under Part LF.3, all effluent samples collected at all surface runoff pond outfalls during
storm water discharge events shall be analyzed for settleable solids and the parameters identified
under Part L.F.1.

The operator shall have the burden of proof that the discharge or increase in discharge was caused
by the applicable precipitation event described in Parts LF.3. and F.4. The alternate limitation in
Parts LF.4. and F.5. shall not apply to treatment systems that treat underground mine water only.

Best Management Practices.

a. The company shall implement and maintain best management practices for the control of
road salt storage for areas discharging to waters of the State. This shall include enclosure
Or coverage to prevent exposure to precipitation, except exposure resulting from adding
or removing materials from the pile. Dischargers shall demonstrate compliance with the.

enclosure provision as expeditiously as practicable, but in no event later than October 1,
1995.

b. The facility must minimize the discharge of salt by using the largest practicable amount
of saline water for process and dust control. After April 30, 1994 there shall be no use
of gypsum for rock dusting unless the permittee provides sufficient information to the
Executive Secretary such that approval is granted based upon the Colorado River Basin
Salinity Control Forum Policies and the fact that it will not significantly increase total
dissolved solids concentrations.

c. Sediment and Erosion Control. Within six months of permit issuance, the permittee shall
develop a stormwater pollution prevention plan which identifies areas which, due to
topography, road construction with waste materials, other activities, or other factors, have
a high potential for significant soil erosion, and identify structural, vegetative, and/or
stabilization measures to limit erosion. (The general permit for storm water discharges
associated with industrial activity contains information for developing a satisfactory plan).

d. Management of Runoff. The stormwater pollution prevention plan shall be implemented
as soon as practical but no later than one year after permit issuance. Appropriate
measures for small areas may include: silt fences, sediment traps, vegetative swales and
practices, reuse of collected storm water (such as for a process or as an irrigation source),
inlet controls (such as oil/water separators), snow management activities, infiltration
deicers, and wet detention/retention devices. .
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Comprehensive Site Compliance Evaluation. Qualified personnel shall conduct site
compliance evaluations at appropriate intervals specified in the stormwater pollution
prevention plan, but in no case less than once a year. Such evaluations shall provide:

)

@

®3)

)

Areas contributing to a storm water discharge associated with industrial activity
shall be visually inspected for evidence of, or the potential for, pollutants entering
the drainage system. Measures to reduce pollutant loadings shall be evaluated to
determine whether they are adequate and properly implemented in accordance
with the terms of the permit or whether additional control measures are needed.

Based on the results of the inspection, the description of potential pollutant
sources identified in the plan and pollution prevention measures and controls
identified in the plan shall be revised as appropriate within two weeks of such
inspection and shall provide for implementation of any changes to the plan in a
timely manner, but in no case more than twelve weeks after the inspection.

A report summarizing the scope of the inspection, personnel making the
inspection, the date(s) of the inspection, major observations relating to the
implementation of the storm water pollution prevention plan, and actions taken
shall be made and retained as part of the storm water pollution prevention plan
for at least one year after coverage under this permit terminates. The report shall
identify any incidents of non-compliance. Where a report does not identify any
incidents of non-compliance, the report shall contain a certification that the
facility is in compliance with the storm water pollution prevention plan and this
permit. The report shall be signed in accordance with Part IV.G Signatory
Requirements of this permit.

Where annual site inspections are shown in the plan to be impractical for inactive
mining sites due to the remote location and inaccessibility of the site, site
inspections required under this part shall be conducted at appropriate intervals
specified in the plan, but, in no case less than once in three years.

Consistency with other plans. Plans may reflec requirements for Spill Prevention Control
and Countermeasure ("SPCC") plans developed for the facility under Section 31i of the
CWA or Best Management Practices ("BMP") otherwise required by this permit for the
facility as long as such requirement is incorporated into the plan.
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MONITORING, RECORDING AND REPORTING REQUIREMENTS

A.

Representative Sampling. Samples taken in compliance with the monitoring requirements established
under Part I shall be collected from the effluent stream prior to discharge into the receiving waters.
Samples and measurements shall be representative of the volume and nature of the monitored discharge.,
Sludge samples shall be collected at a location representative of the quality of sludge immediately prior
to the use-disposal practice.

Monitoring Procedures. Monitoring must be conducted according to test procedures approved under Utah
Administrative Code ("UAC") R317-2-10, unless other test procedures have been specified in this permit.

Penalties for Tampering. The Act provides that any person who falsifies, tampers with, or knowingly
renders inaccurate, any monitoring device or method required to be maintained under this permit shall,
upon conviction, be punished by a fine of not more than $10,000 per violation, or by imprisonment for
not more than six months per violation, or by both.

Reporting of Monitoring Results. Monitoring results obtained during the previous month shall be
summarized and reported monthly on a Discharge Monitoring Report Form (EPA No. 3320-1), post-
marked no later than the 28th day of the month following the completed reporting period. The first report

is due on August 28, 1993. If no discharge occurs during the reporting period, "no discharge” shall be -

reported. Legible copies of these, and all other reports required herein, shall be signed and certified in
accordance with the requirements of Signatory Requirements (see Part IV.G), and submitted to the
Director, Division of Water Quality and to EPA at the following addresses:

original to: Department of Environmental Quality .

Division of Water Quality

288 North 1460 West

PO Box 144870

Salt Lake City, Utah 84114-4870

copy to: United States Environmental Protection Agency Region VIII
Denver Place
999 18th Street, Suite 500
Denver, Colorado 80202-2466
Attention: Water Management Division
Compliance Branch (8WM-C)

Compliance Schedules. Reports of compliance or noncompliance with, or any progress reports on, interim
and final requirements contained in any Compliance Schedule of this permit shall be submitted no later
than 14 days following each schedule date.

Additional Monitoring by the Permittee. If the permittee monitors any parameter moré frequently than
required by this permit, using test procedures approved under UAC R317-2-10 or as otherwise specified
in this permit, the results of this monitoring shall be included in the calculation and reporting of the data
submitted in the DMR. Such increased frequency shall also be indicated. Only those parameters required
by the permit need to be reported.

10




S PARTH !
Permit No. UTG040000 -

. G. Records Contents. Records of monitoring information shall include:
1. The date, exact place, and time of sampling or measurements:
2. The individual(s) who performed the sampling or measurements;
3. The date(s) and time(s) analyses were performed;
4, The individual(s) who performed the analyses;
5. The analytical techniques or methods used; and,
6. The results of such analyses.

H. Retention of Records. The permittee shall retain records of all monitoring information, including all
calibration and maintenance records and all original strip chart recordings for continuous monitoring
instrumentation, copies of all reports required by this permit, and records of all data used to complete the
application for this permit, for a period of at least three years from the date of the sample, measurement,
report or application. This period may be extended by request of the Executive Secretary at any time. A

copy of this UPDES permit must be maintained on site during the duration of activity at the permitted
location.

L Twenty-four Hour Notice of Noncompliance Reporting,

1, The permittee shall (orally) report any noncompliance which may seriously endanger health or
environment as soon as possible, but no later than twenty-four (24) hours from the time the
permittee first became aware of circumstances. The report shall be made to the Division of Water
Quality, (801) 538-6146, or 24 hour answering service (801) 536-4123.

. 2. The following occurrences of noncompliance shall be reported by telephone (801) 536-4123 as

soon as possible but no later than 24 hours from the time the permittee becomes aware of the
circumstances:

a. Any noncompliance which may endanger health or the environment;

b. Any unanticipated bypass which exceeds any effluent limitation in the permit (See Parz
I11.G, Bypass of Treatment Facilities. ),

c. Any upset which exceeds any effluent limitation in the permit (See Part IILH, Upset
Conditions.); or,

d. Violation of a maximum daily discharge limitation for any of the pollutants listed in the
permit,

3. "A written submission shall also be provided within five days of the time that the permittee
- becomes aware of the circumstances. The written submission shall contain:

a, A description of the noncompliance and its cause;

b. The period of noncompliance, including exact dates and times;

c. The estimated time noncompliance is expected to continue if it has not been corrected;

. and,

11
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d. Steps taken or planned to reduce, eliminate, and prevent reoccurrence of the .
noncompliance,
e. Steps taken, if any, to mitigate the adverse impacts on the environment and human health

during the noncompliance period.

The Executive Secretary may waive the written report on a case-by-case basis if the oral report
has been received within 24 hours by the Division of Water Quality, (801) 538-6146.

Reports shall be submitted to the addresses in Part ILD, Reporting of Monitoring Results.

Other Noncompliance Reporting. Instances of noncompliance not required to be reported within 24 hours
shall be reported at the time that monitoring reports for Part I1.D are submitted. The reports shall contain
the information listed in Part 11.1.3.

Inspection and Entry. The permittee shall allow the Executive Secretary, or an authorized representative,

upon the presentation of credentials and other documents as may be required by law, to:

1.

Enter upon the permittee’s premises where a regulated facility or activity is located or conducted,
or where records must be kept under the conditions of the permit;

Have access to and copy, at reasonable times, any records that must be kept under the conditions
of this permit;

Inspect at reasonable times any facilities, equipment (including monitoring and control equipment), .
practices, or operations regulated or required under this permit; and,

Sample or monitor at reasonable times, for the purpose of assuring permit compliance or as
otherwise authorized by the Act, any substances or parameters at any location.

12
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COMPLIANCE RESPONSIBILITIES

A,

Duty to Comply. The permittee must comply with all conditions of this permit. Any permit
noncompliance constitutes a violation of the Act and is grounds for enforcement action; for permit
termination, revocation and reissuance, or modification; or for denial of a permit renewal application. The
permittee shall give advance notice to the Executive Secretary of any planned changes in the permitted
facility or activity which may result in noncompliance with permit requirements.

Penalties for Violations of Permit Conditions. The Act provides that any person who violates a permit
condition implementing provisions of the Act is subject to a civil penalty not to exceed $10,000 per day
of such violation. Any person who willfully or negligently violates permit conditions of the Act is subject
to a fine not exceeding $25,000 per day of violation; Any person convicted under UCA 19-5-115(2) a
second time shall be punished by a fine not exceeding $50,000 per day. Except as provided at Part II1.G,
Bypass of Treatment Facilities and Part I11.H, Upset Conditions, nothing in this permit shall be construed
to relieve the permittee of the civil or criminal penalties for noncompliance.

Need to Halt or Reduce Activity not a_Defense. It shall not be a defense for a permittee in an
enforcement action that it would have been necessary to halt or reduce the permitted activity in order to
maintain compliance with the conditions of this permit.

Duty to Mitigate. The permittee shall take all reasonable steps to minimize or prevent any discharge in

violation of this permit which has a reasonable likelihood of adversely affecting human health or the
environment.

Proper Operation and Maintenance. The permittee shall at all times properly operate and maintain all
facilities and systems of treatment and control (and related appurtenances) which are installed or used by
the permittee to achieve compliance with the conditions of this permit. Proper operation and maintenance
also includes adequate laboratory controls and quality assurance procedures. This provision requires the
operation of back-up or auxiliary facilities or similar systems which are installed by a permittee only when
the operation is necessary to achieve compliance with the conditions of the permit.

- Removed Substances. Collected screening, grit, solids, sludges, or other pollutants removed in the course

of treatment shall be buried or disposed of in such a manner so as to prevent any pollutant from entering
any waters of the state or creating a health hazard. Sludge/digester supernatant and filter backwash shall
not directly enter either the final effluent or waters of the state by any other direct route.

Bypass of Treatment Facilities.

1. Bypass not exceeding limitations. The permittee may allow any bypass to occur which does not
cause effluent limitations to be exceeded, but only if it also is for essential maintenance to assure
efficient operation, These bypasses are not subject to the provisions of paragraphs 2 and 3 of this
section. Return of removed substances, as described in Part IILF, to the discharge stream shall
not be considered a bypass under the provisions of this paragraph.

2, Notice:

a. Anticipated bypass. If the permittee knows in advance of the need for a bypass, it shall
submit prior notice, if possible at least ten (10) days before the date of the bypass.

13
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b. Unanticipated bypass. The permittee shall submit notice of an unanticipated bypass as .
required under Part LI, Twenty-four Hour Reporting.

3. Prohibition of bypass.

a. Bypass is prohibited and the Executive Secretary may take enforcement action against a
permittee for a bypass, unless:

()] The bypass was unavoidable to prevent loss of life, personal injury, or severe
property damage ;

2) There were no feasible alternatives to the bypass, such as the use of auxiliary
treatment facilities, retention of untreated wastes, or maintenance during normal
periods of equipment downtime. This condition is not satisfied if adequate back-
up equipment should have been installed in the exercise of reasonable engineering
judgment to prevent a bypass which occurred during normal periods of equipment
downtime or preventive maintenance; and,

3) The permittee submitted notices as required under paragraph 2 of this section.

b. The Executive Secretary may approve an anticipated bypass, after considering its adverse
effects, if the Executive Secretary determines that it will meet the three conditions listed
above in paragraph 3.a of this section.

H. Upset Conditions. .

1. Effect of an upset. An upset constitutes an affirmative defense to an action brought for
noncompliance with technology based permit effluent limitations if the requirements of paragraph
2. of this section are met. Executive Secretary's administrative determination regarding a claim

of upset cannot be judiciously challenged by the permittee until such time as an action is initiated
for noncompliance.

2, Conditions necessary for a demonstration of upset. A permittee who wishes to establish the
affirmative defense of upset shall demonstrate, through properly signed, contemporaneous
operating logs, or other relevant evidence that:

a. An upset occurred and that the permittee can identify the cause(s) of the upset;
b. The permitted facility was at the time being properly operated;
c. The permittee submitted notice of the upset as required under Parr I1.1, Twenty-four Hour

Notice of Noncompliance Reporting; and,

d. The permittee complied with any remedial measures required under Part II1.D, Duty to
Mitigate.

3. Burden of proof. In any enforcement proceeding, the permittee seeking to establish the occurrence
of an upset has the burden of proof. .

14
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Toxic Pollutants. The permittee shall comply with effluent standards or prohibitions established under
Section 307(a) of The Water Quality Act of 1987 for toxic pollutants within the time provided in the

regulations that establish those standards or prohibitions, even if the permit has not yet been modified to
incorporate the requirement.

Changes in Discharge of Toxic Substances. Notification shall be provided to the Executive Secretary as
soon as the permittee knows of, or has reason to believe:

1. That any activity has occurred or will occur which would result in the discharge, on a routine or
frequent basis, of any toxic pollutant which is not limited in the permit, if that discharge will
exceed the highest of the following “notification levels":

a. One hundred micrograms per liter (100 ug/L);

b. Two hundred micrograms per liter (200 ug/L) for acrolein and acrylonitrile; five hundred
micrograms per liter (500 ug/L) for 2,4-dinitrophenol and for 2-methyl-4, 6-dinitrophenol;
and one milligram per liter (1 mg/L) for antimony;

c. Five (5) times the maximum concentration value reported for that pollutant in the permit
application in accordance with UAC R317-8-3.4(7) or (10); or,

d. The level established by the Executive Secretary in accordance with UAC R317-8-4.2(6).

2. That any activity has occurred or will occur which would result in any discharge, on a non-routine
or infrequent basis, of a toxic pollutant which is not limited in the permit, if that discharge will
exceed the highest of the following "notification levels":

a, Five hundred micrograms per liter (500 ug/L);
b. One milligram per liter (1 mg/L) for antimony:

c. Ten (10) times the maximum concentration value reported for that pollutant in the permit
application in accordance with UAC R317-8-3.4(9); or,

d. The level established by the Executive Secretary in accordance with UAC R3] 7-8-4.2(6).

Industrial Pretreatment. Any wastewaters discharged to the sanitary sewer, either as a direct discharge or
as a hauled waste, are subject to Federal, State and local pretreatment regulations. Pursuant to Section 307
of The Water Quality Act of 1987, the permittee shall comply with all applicable federal General
Pretreatment Regulations promulgated at 40 CFR 403, the State Pretreatment Requirements at UAC R317-

8-8, and any specific local discharge limitations developed by the Publicly Owned Treatment Works
(POTW) accepting the wastewaters.

In addition, in accordance with 40 CFR 403.12(p)(1), the permittee must notify the POTW, the EPA
Regional Waste Management Director, and the State hazardous waste authorities, in writing, if they
discharge any substance into a POTW which if otherwise disposed of would be considered a hazardous
waste under 40 CFR 26]1. This notification must include the name of the hazardous waste, the EPA
hazardous waste number, and the type of discharge (continuous or batch).
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IV,

GENERAL REQUIREMENTS

A,

. PARTIV:
Permit No. UTG040000

Planned Changes. The permittee shall give notice to the Executive Secretary as soon as possible of any
planned physical alterations or additions to the permitted facility. Notice is required only when the
alteration or addition could significantly change the nature or increase the quantity of pollutants
discharged. This notification applies to pollutants which are not subject to effluent limitations in the
permit. In addition, if there are any planned substantial changes to the permittee’s existing sludge facilities
or their manner of operation or to current sludge management practices of storage and disposal, the

permittee shall give notice to the Executive Secretary of any planned changes at least 30 days prior to their
implementation.

Anticipated Noncompliance. The permittee shall give advance notice to the Executive Secretary of any
planned changes in the permitted facility or activity which may result in noncompliance with permit
requirements.

Permit Actions. This permit may be modified, revoked and reissued, or terminated for cause. The filing
of a request by the permittee for a permit modification, revocation and reissuance, or termination, or a
notification of planned changes or anticipated noncompliance, does not stay any permit condition.

Duty to Reapply. If the permittee wishes to continue an activity regulated by this permit after the
expiration date of this permit, the permittee shall apply for and obtain a new permit. The application shall
be submitted at least 60 days before the expiration date of this permit. The application shall be submitted
at least 180 days before the expiration date if an individual permit is necessary.

Duty to Provide Information. The permittee shall furnish to the Executive Secretary, within a reasonable.
time, any information which the Executive Secretary may request to determine whether cause exists for
modifying, revoking and reissuing, or terminating this permit, or to determine compliance with this permit.
The permittee shall also fumnish to the Executive Secretary, upon request, copies of records required to
be kept by this permit.

Other Information. When the permittee becomes aware that it failed to submit any relevant facts in a

permit application, or submitted incorrect information in a permit application or any report to the

Executive Secretary, it shall promptly submit such facts or information.

Signatory Requirements. All applications, reports or information submitted to the Executive Secretary
shall be signed and certified.

1. ‘All permit applications shall be signed by either a principal executive officer or ranking elected
official.
2. - All reports required by the permit and other information requested by the Executive Secretary

shall be signed by a person described above or by a duly authorized representative of that person.
A person is a duly authorized representative only if:

a. The authorization is made in writing by a person described above and submitted to the
Executive Secretary, and,

b. The authorization specifies either an individual or a position having responsibility for thel
overall operation of the regulated facility, such as the position of plant manager,

16




ER _ PARTIV .
Permit No. UTG040000

superintendent, position of equivalent responsibility, or an individual or position having
overall responsibility for environmental matters. (A duly authorized representative may
thus be either a named individual or any individual occupying a named position.)

3. Changes to authorization. If an authorization under paragraph I/V.G.2 is no longer accurate
because a different individual or position has responsibility for the overall operation of the facility,
a new authorization satisfying the requirements of paragraph /V.G.2 must be submitted to the
Executive Secretary prior to or together with any reports, information, or applications to be signed
by an authorized representative.

4. Certification. Any person signing a document under this section shall make the following
certification:

"I certify under penalty of law that this document and all
attachments were prepared under my direction or supervision in
accordance with a system designed to assure that qualified
personnel properly gather and evaluate the information submitted.
Based on my inquiry of the person or persons who manage the
system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my
knowledge and belief, true, accurate, and complete, I am aware
that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment
for knowing violations."

Penalties for Falsification of Reports. The Act provides that any person who knowingly makes any false
statement, representation, or certification in any record or other document submitted or required to be
maintained under this permit, including monitoring reports or reports of compliance or noncompliance
shall, upon conviction be punished by a fine of not more than $10,000.00 per violation, or by
imprisonment for not more than six months per violation, or by both.

Availability of Reports. Except for data determined to be confidential under UAC R31 7-8-3.2, all reports
prepared in accordance with the terms of this permit shall be available for public inspection at the office

of Executive Secretary. As required by the Act, permit applications, permits and effluent data shall not
be considered confidential.

Qil and Hazardous Substance Liability. Nothing in this permit shall be construed to preclude the permittee
of any legal action or relieve the permittee from any responsibilities, liabilities, or penalties to which the
permittee is or may be subject under the Act.

Property Rights. The issuance of this permit does not convey any property rights of any sort, or any
exclusive privileges, nor does it authorize any injury to private property or any invasion of personal rights,
nor any infringement of federal, state or local laws or regulations.

Severability. The provisions of this permit are severable, and if any provisions of this permit, or the

application of any provision of this permit to any circumstance, is held invalid, the application of such
provision to other circumstances, and the remainder of this permit, shall not be affected thereby.

17



Q.

P.CYPRUS.PER

i PART IV
Permit No. UTG040000

Transfers. This permit may be automatically transferred to a new permittee if:

1. The current permittee notifies the Executive Secretary at least 20 days in advance of the proposed
transfer date:

2, The notice includes a written agreement between the existing and new permittees containing a
specific date for transfer of permit responsibility, coverage, and liability between them; and,

3. The Executive Secretary does not notify the existing permittee and the proposed new permittee
of his or her intent to modify, or revoke and reissue the permit. If this notice is not received, the
transfer is effective on the date specified in the agreement mentioned in paragraph 2 above,

State Laws. Nothing in this permit shall bt;, construed to preclude the institution of any legal action or
relieve the permittee from any responsibilities, liabilities, or penalties established pursuant to any
applicable state law or regulation under authority preserved by UCA 19-5-117. :

Water_Quality-Reopener Provision. This permit may be reopened and modified (following proper
administrative procedures) to include the appropriate effluent limitations and compliance schedule, if
necessary, if one or more of the following events occurs:

1. Water Quality Standards for the receiving water(s) to which the permittee discharges are modified
in such a manner as to require different effluent limits than contained in this permit.

2. A final wasteload allocation is developed and approved by the State and/or EPA for incorporation
in this permit.

3. A revision to the current Water Quality Management Plan is approved and adopted which calls
for different effluent limitations than contained in this permit.

Toxicity Limitation-Reopener Provision. This permit may be reopened and modified (following proper
administrative procedures) to include whole effluent toxicity (WET) testing, a WET limitation, a
compliance schedule, a compliance date, additional or modified numerical limitations, or any other
conditions related to the control of toxicants if toxicity is detected during the life of this permit.

Storm Water-Reopener Provision. At any time during the duration (life) of this permit, this permit may
be reopened and modified (following proper administrative procedures) as per UAC R317.8, to include,
any applicable storm water provisions and requirements, a storm water pollution prevention plan, a
compliance schedule, a compliance date, monitoring and/or reporting requirements, or any other conditions
related to the control of storm water discharges to "waters-of-State",
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Chapter 12, Section 7
Castle Gate Mine
. Willow Creek Refuse Removal Project October 1995

APPENDIX 12-74
TERRAMATRIX HYDROLOGY CALCULATIONS
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CIVIL SOFTWARE DESIGN

SEDCAD+ Version 3

WILLOW CREEK PEAK FLOW MODELING

by
Name: <jcw
Company Name: ACZ, INC.

File Name: C:\SEDCAD3\NEW\WILLOWCR

Date: 04-27-1995



Copyright (C) 1987~1992. Pamela J. Schwab. All rights reserved.

Company Name: ACZ, INC.
Filename: C:\SEDCAD3\NEW\WILLOWCR User: jcw
Date: 04-27-1995 Time: 23:20:53
Willow Creek Peak Flow Modeling
Storm: 2.08 inches, 100 year- 6 hour, SCS 6 Hour
Hydrograph Convolution Interval: 0.1 hr

==t gt 1

GENERAL INPUT TABLE

Detailed Between Structure Routing:

To Seg. Land Flow Segment Muskingum
JBS # Condition Distance Slope Velocity Time K X
(ft) (%) (fps) (hr) (hr)
211 1l 8 10400.69 1.15 3.22 0.90 0.896 0.327
212 1 8 10606.81 3.58 5.68 0.52 0.518 0.384

213 1 8 14807.15 3.11 5.29 0.78 0.777 0.378




Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: ACZ, INC.

Filename: C:\SEDCAD3\NEW\WILLOWCR User: jcw
. Date: 04-27-1995 Time: 23:20:53
Willow Creek Peak Flow Modeling

Storm: 2.08 inches, 100 year~ 6 hour, SCS 6 Hour
Hydrograph Convolution Interval: 0.1 hr

o ——

SUBWATERSHED/STRUCTURE INPUT/OQUTPUT TABLE

-Hydrology-
Base- Runoff Peak
JBS SWS Area CN UHS Tc K X Flow Volume Discharge
(ac) (hrs) (hrs) (cfs) (ac-ft) (cfs)
—_——— 4 = -
111 1 35611.00 63 M 4.570 0,000 0.000 7.0 1358.88 679.92
Type: Null Label: WC above canyon
111 Structure 35611.00 358.88
111 Total IN/OUT 35611.00 358.88 686.92
= b e
211 1 180.00 71 M 0.183 0.670 0,311 0.0 4.48 24.27
211 2 180.00 73 M 0.116 0.608 0.308 0.0 5.35 55.35
211 3 . 230.0Q00 72 M 0.104 0.270 0.320 0.0 6.26 62.60
211 4 1840.00 69 M 2.675 0.441 0.312 0.1 37.72 88.00
- 5 '2340.00 68 M 2.369 .0.000 0.000 0.0 43,27 104.52
. Type: Null Label: WC at Mathis
Structure 4770 00 ' 455 96
211 Total IN/OUT 40381 Qo 455.96 786.79
== = o -
111 to 211 Routlng 0.896 0.327
=== £ —— S b -
212 1 680.00 71 M 0.225 0.367 0.375 0.0 16.91 83.74
212 2 880.00 72 M 0.347 0.153 0.374 0.0 23.96 104.05
212 3 2440.00 69 M 1.383 0.000 0.000 0.0 50.02 135,52
Type: Null Labkel: WC at Dry
212 Structure 4000.00 546.84
212 Total IN/OUT 44381.00 546.84 815.47
N N N I e e S e e S T R - F b - -
211 to 212 Routing 0.518 0.384
R R o e e Tl i o o o o o S o o S T P S S R e S ey e o e e gy g A N T I e T I e T
213 1 77.00 74 M 0.096 0.770 0.377 0.0 2.49 26.49
213 2 780.00 74 M 0.659 0.662 0.378 0.0 25.21 90.03
213 3 245.00 76 M 0.290 0.563 0.378 0.0 9.30 54.04
213 4 75.00 74 M 0.086 0.434 0.384 0.0 2.42 25.80
213 5 290.00 72 M 0.201 0.706 0.370 0.0 7.89 43.82
213 6 630.00 71 M 0.356 0.332 0.375 0.0 15.66 62.02
213 7 425.00 70 M 0.529 0.388 0.379 0.0 9.61 34.09
213 8 149.00 76 M 0.222 0,380 0.380 0.0 5.66 36.92
9 48.00 77 M 0.103 0.342 0.372 0.0 1.97 22.10
. 10 81.00 75 M 0.245 0.261 0.356 0.0 2.84 17.03
11 20.00 74 M 0.081 0.258 0.347 0.0 0.65 6.88
Type: Null [Label: WC at Price River
213 Structure 2820.00 630.54
630.54 814.73

213 Total IN/OUT 47201.00



212 to 213 Routing 0.777 0.378




Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.
Company Name: ACZ, INC.
Filename: C:\SEDCAD3\NEW\WILLOWCR User: jcw
Date: 04-27-1995 Time: 23:20:53
. Willow Creek Peak Flow Modeling
Storm: 2.08 inches, 100 year- 6 hour, SCS 6 Hour
Hydrograph Convolution Interval: 0.1 hr

DETAILED SUBWATERSHED INPUT/OQUTPUT TABLE

Seg. Land Flow Segment  Time Muskingum
J B S SWS # Ccondition Distance Slope Velocity Time Conc. . K X
(ft) (%) (fps) (hr) (hr) (hr)
"
211 1 -a S 3100.00 21.94 4.68 0.18 0.183
211 1 -1 8 6800.26 0.88 2.82 0.67 0.670 0.311
211 2 -a 5 2400.00 32.50 5.70 0.12 0.116
11 2 -1 8 6000.21 0.83 2.74 0.61 0.608 0.308
== ST E TSR R I
211 3 =-a 5 2500.00 44.40 6.66 0.10 0.104
211 3 =1 8 2950.15 1.02 3.03 0.27 0.270 0.320
Ermeamssemmmmemmsen e =1 == =%
211 4 -a 5 25608.00 7.07 2.66 2.68 2.675
. 1 4 -1 8 4500.18 0.89' 2.83 0.44 0.441 0.312
= Sy =
211 5 -a 5 23126.00 7.35  2.71 2.37  2.369
SEmee
212 1 -a 5 4700.00 33.62 5.80 0.23  0.225
212 1 -1 8 6802.94 2.94 5.14 0.37 0.367 0.375
STTammas = T O o e e ==
212 2 -a 5 6300.00 25.40 5.04 0.35 0.347
212 2 -1 8 2801.14 2.86 5.07 0.15 0.153 0.374
L ST TR T g
212 3 =-a 5 17794.00 12.76 3.57 1.38 1.383
- = b -
213 1 =-a 5 2500.00 51.60 7.18 0.10 0.096
213 1 -1 8 14506.67 3.03 5.23 0.77 0.770 0.377
f- - T T T e s e i TR0 £ e e T TR SR O TS R AR TR SR A I R R A T T
213 2 -a 5 10200.00 18.43 4.29 0.66 0.659
213 2 -1 8 12706.30 3.15 5.32 0.686 0.662 0.378
D O S e st o S S TR O S T R O s e o s 20 0 T O O T T T T et S Y O P T S ST XY
213 3 -1 8 10805.35 3.15 5.32 0.56 0.563 0.378
TN TR R T e e e e Y R S T SR SR I R == o o mEE====
213 4 -1 8 8905.75 3.60 5.69 0.43 0.434 0.384
ERTENR AR = Lt ey
3 5 -a 5 4350.00 35.86 5.99 0.20 0.201
213 5 -1 8 12304.16 2.60 4.84 0.71 0.706 0.370
= nc
213 6 -a 5 6900.00 28.99 5.38 0.36 0.356



8 6152.63 2.93 5.13 0.33 0.332 0.375

8 7503.84 3.20 5.37 0.39 0.388 0.379

) -8__ 7403?89 3.24 5.40 0.38 0.380 ;_;;

8 6152.35 Zf;g___::;; 0.34 0.342 0_;:7—3

21310 8 4000.80 2.;0 4.24 0.26 0.261 0.35;
2131 8 3600.50 1.67 3.87 0.26 0.258 0.347
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. Circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channel -~ Uniform flow

Worksheet Name:
Comment: Willow Creek Culvert at Mine Access Road
Solve For Full Flow Diameter

Given Input Data:

Slope........ vevee 0.0280 ft/ft
Manning’s n....... 0.015
Discharge......... 815.00 cfs
Computed Results:

Full Flow Diameter..... 6.67 ft

Full Flow Depth........ 6.67 ft
Velocity..... cevas 23,31 fps
Flow Area....seeee 34.96 st
Critical Depth.... 6.51 ft

Percent Full...... 100.00 %
Full Capacity..... 815.00 cfs
- QMAX @.94D........ 876.70 cfs
. Froude Number..... FULL

Open Channel Flow Module, Version 2.01 (c) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708



Circular Channel Analysis & Design
Solved with Manning’s Equation

Open Channel - Uniform flow

Worksheet Name:
Comment: Willow Creek Culvert at Mine Access Road
Solve For Full Flow Capacity

Given Input Data: :
Diameter.......... 8.00 ft

Slope....vvrencans 0.0280 ft/ft
Manning’s n....... 0.015

Discharge......... 1322.71 c¢fs

Computed Results:

Full Flow Capacity..... 1322.71 cfs
Full Flow Depth....cv.. 8.00 £t
Velocity....ouuns . 26.31 fps
Flow Area........ . 50.27 sf
Critical Depth.... 7.83 ft

Percent Full...... 100.00 %
Full Capacity..... 1322.71 cfs
QMAX @.94D........ 1422.84:cfs
Froude Number..... FULL

Open Channel Flow Module, Version 2.01 (¢) 1990
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708
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CIVIL SOFTWARE DESIGN

SEDCAD+ Version 3

WILLOW CREEK MINE: SEDIMENT POND 002

by

Name: jcw

Company Name: ACZ, INC.
File Name: C:\SEDCAD3\WC\POND2V1

Date: 09-18-~1995



Copyright (C) 1987-1992.

Civil Software Design ~- SEDCAD+ Version 3.1
All rights reserved.

. Company Name:
Filename: C:\SEDCAD3\WC\POND2V1
Date: 09-18-1995 Time:
Willow Creek Mine:
Storm: 2.06 inches,

Pamela J. Schwab.

ACZ, INC.

User: jcw

Hydrograph Convolution Interval:

GENERAL INPUT TABLE

Specific Gravity:
Submerged Bulk Specific Gravity:

2.50

Particle Size Distribution(s):

09:10:23
Sediment Pond 002
10 year-24 hour, SCS Type II

0.1 hr

Size psd-1
(mm) % Finer
0.2500 100.00
0.1000 50.00
0.0500 35.00
0.0100 19.00
0.0050 15.00
0.0010 6.00
0.0001 0.00
. Detailed Between Structure Routing:
To Seg. Land Flow ‘Segment  Muskingum
JBS # Condition Distance Slope Velocity Time K X
(££) (%) (fps) (hr) (hr)
112 1 8 121.00 0.41 1.92 0.02
2 8 45.00 0.56 2.24 0.01 0.023 0.270
211 1 8 31.03 47.80 20.74 0.00 0.000 0.462



Civil Software Design -- SEDCAD+ Versjor .1
Copyright (C) 1987-1992. Pamela J. Schwab. All rignts reserved.

Company Name: ACZ, INC.
. Filename: C:\SEDCAD3\WC\POND2V1 User: jcw
Date: 09-18-1995 Time: 09:10:23
Willow Creek Mine: Sediment Pond 002
Storm: 2.06 inches, 10 year-24 hour, SCS Type II
'~ Hydrograph Convolution Interval: 0.1 hr

SUBWATERSHED/STRUCTURE INPUT/OUTPUT TABLE

-Hydrology-
Base- Runoff Peak
JBS SWS Area CN UHS Tc K X Flow Volume Discharge
(ac). (hrs) (hrs) (cfs) (ac~-ft) (cfs)
111 1 0.50 90 M 0.068 0.000 0.000 0.0 0.05 0.58
Type: Null Label: at DD-26_c2 outflow
111 structure 0.50 0.05
111 Total IN/OUT 0.50 0.05 0.58
112 1 0.44 90 M 0.035 0.000 0.000 0.0 0.04 ~0.51
Type: Null Label: at DC-12 inflow
ﬁ_structure 0.44 0.09
Total IN/OUT 0.94 0.09 1.10
111 to 112 Routing 0.023 0.270
121 1 0.54 290 M 0.061 0.000 0.000 0.0 0.05 0.63
121 2 0.20 90 M 0.014 0.000 0.000 0.0 0.02 0.23
Type: Null Label: at DD-27 inflow
121 Structure 0.74 0.07
121 Total IN/OUT 0.74 0.07 0.86
211 1 0.08 99 M 0.000 0.000 0.000 0.0 0.01 0.13
Type: Pond Label: Sediment Pond 002
211 Structure 0.08 0.17
211 Total IN 1.76 0.17 2.09
211 Total OUT 0.17 0.09
112 to 211 Routing | 0.000 0.462
e e e e e S W O B R I B =

. -Sedimentology-

SED: Sediment

SCp: Peak Sediment Concentration

SSp: Peak Settleable Concentration
24VW: Volume Weighted Average Settleable Concentration - Peak 24 hours



24AA: Arithmetic Average Settleable Concentration - Peak 24 hours

PS
.BS SWS K L S cp Tt # SED SCp Ssp 24VW  24AA
(ft) (%) (hrs) (tons) (mg/l) (ml/1) (ml/1l) (ml/1)
R 111 1 0.22 25.0 4,0 1.050 0.000 1 0.8
Type: Null Label: at DD-26_c2 outflow
111 Structure 0.8
111 Total IN/OUT 0.8 23317 14.80 8.15 1.85
R 112 1 0.22 51.0 1.3 1.050 0.000 1 0.4
Type: Null Label: at DC-12 inflow
112 Structure 1.2
112 Total IN/OUT 1.2 17990 11.42 6.47 1.50
111 to 112 Routing 0.023
R 121 1 0.22 25.0 4.0 1.050 0.000 1 0.9
R 121 2 0.22 28.0 0.5 1.050 0.000 1 0.1
Type: Null Label: at DD-27 inflow
121 Structure 1.0
121 Total IN/OUT 1.0 18476 11.73 6.88 1.67
R 211 1 0.31 10.0 33.0 0.890 0.000 1 1.1
Type: Pond Label: Sediment Pond 002
.11 Structure 3.2
211 Total IN 3.2 24852 15.78 9.45 1.79
211 Total OUT 0.3 1440 0.00 0.00 0.00
112 to 211 Routing 0.000




Civil Software Design =-- SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: ACZ, INC.
. Filename: C:\SEDCAD3\WC\POND2V1 User: jcw
Date: 09-18-1995 Time: 09:10:23
Willow Creek Mine: Sediment Pond 002
Storm: 2.06 inches, 10 year-24 hour, SCS Type II
Hydrograph Convolution Interval: 0.1 hr

DETAILED SUBWATERSHED INPUT/OUTPUT TABLE




Civil Software Design =-- SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Filename: C:\SEDCAD3\WC\POND2V1 User: jcw
Date: 09-18-1995 Time: 09:10:23
Willow Creek Mine: Sediment Pond 002
Storm: 2.06 inches, 10 year-24 hour, SCS Type II
Hydrograph Convolution Interval: 0.1 hr

. Company Name: ACZ, INC.

POND INPUT/OUTPUT TABLE

i

J2, Bl, s1
Sediment Pond 002
Drainage Area from J2, Bl, S1, SWS(s)1: 0.1 acres
Total Contributing Drainage Area: 1.8 acres

4+

DISCHARGE OPTIONS:

Perf. Emergency
Riser Spillway

Riser Diameter (in) 12.0 ——-
Riser Height (ft) 8.50 ————
Barrel Diameter (in) 10.0 ————
Barrel Length (ft) 50.00 -
arrel Slope (%) 1.00 ————
nning’s n of Pipe 0.015 ———
Spillway Elevation 6156.5 ————
Lowest Elevation of Holes 6153.0 ————
# of Holes/Elevation 1 —~——

Entrance loss Céefficient ——— ———
Tailwater Depth (ft) _—— ———

Notch Angle (degrees) ——- ——

Weir Width (ft) — —

Siphon Crest Elevation —— ————

Siphon Tube Diameter (in) ———- -————

Siphon Tube Length (ft) —— ———

Manning’s n of Siphon -—— ———

Siphon Inlet Elevation —— —

Siphon Outlet Elevation ——— c——-

Emergency Spillway Elevation ———— 6156.5

Crest Length (ft) o e 10.0

Z2:1 (Left and Right) -— - 3 3

Bottom Width (ft) c——- 4.0

D RESULTS:

‘ Sediment Permanent Dead Sediment
Storage* Pool Space Algorithm
(ac-ft) (ac-ft) (%)

0.00 0.11 20.00 CSTRS



*Sediment Capacity based on Average Annual R of 11.0 for 3.0 year(s)

Runoff Peak Peak Sediment Peak Settleable
Volume Discharge Sediment Concentration Concentration 24VW 24AA
(ac-ft) (cfs) (tons) (mg/1) (ml/1) (ml/1) (ml/1)
IN 0.17 2.09 3.2 24852 | 15.78 9.45 1.79
ouT 0.17 . 0,09 0.3 1440 0.00 ) 0.00 0.00
Peak Trap Hydrograph
Elevation Efficiency Detention Time
(%) (hrs)
6155.4 91.65 10.11

Dewatering Time (Max. Perf. Riser Elev to Lowest Orifice): 1.0 days
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Copyright (C) 1987-1992.

Civil Software Design -- SEDCAD+ Version 3.1

Company Name:

Pamela J. Schwab.

Filename: C:\SEDCAD3\WC\POND2V1
Date:

09-18-1995 Time:
Willow Creek Mine: Sediment Pond 002

ACZ,

All rights reserved.

INC.
User:
09:10:23

jow

Storm: 2.06 inches, 10 year-24 hour, SCS Type II
Hydrograph Convolution Interval: 0.1 hr
ELEVATION-AREA-CAPACITY~-DISCHARGE TABLE

J2, B1, S1
Sediment Pond 002
Drainage Area from J2, Bl, S1, SWS(s)1l: 0.1 acres
Total Contributing Drainage Area: 1.8 acres
SW#1: Perforated Riser
SW#2: Emergency Spillway
Elev Stage Area Capacity Discharge
(£t) (ac) (ac-ft) (cfs)
6148.00 0.00 0.01 0.00
6148.00 0.00 0.01 0.00
9418.25 0.00 0.01 0.00 0.00 Top of Sediment Storage (0 Stage)
8.50 0.25 0.01 0.00 0.00
49.00 0.75 0.01 0.01 0.00
6149.50 1.25 0.02 0.02 0.00
6150.00 1.75 0.02 0.03 0.00
6150.50 2.25 0.02 0.04 0.00
6151.00 2.75 0.02 0.05 0.00
6151.50 3.25 .0.03 0.06 0.00
6152.00 3.75 0.03 0.08 0.00
6152.50 4.25 0.03 0.09 0.00
6153.00 4.75 0.03 0.11 0.00 Low Orifice of SW#1
6153.50 5.25 0.04 0.13 0.04
6154.00 5.75 0.04 0.15 0.06
6154.50 6.25 0.04 0.17 0.07
6155.00 6.75 0.05 0.19 0.08
6155.41 7.16 0.05 0.21 0.09 Peak Stage
6155.50 7.25 0.05 0.22 0.09
6156.00 7.75 0.06 0.25 0.10
6156.50 8.25 0.06 0.28 0.11 Stage of SW#l, SW#2
6157.00 8,75 0.07 0.31 6.78
6157.05 8.80 0.07 0.31 7.26
6157.15 8,90 0.07 0.32 8.31
6157.25 9.00 0.07 0.33 10.53
6157.35 9.10 0.07 0.34 13.06
6157.45 9.20 0.07 0.34 15.91
57.50 9.25 0.07 0.35 18.67
é?.QS 9.70 0.08 0.38 35.26
58.00 9.75 0.08 0.39 40.28 .

****************************************************************************‘***
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Civil Software Design -~ SEDCAD+ Version 3.1
Copyright (C) 1987-1992., Pamela J. Schwab. All rights reserved.

Company Name: ACZ, INC.
. Filename: C:\SEDCAD3\WC\POND2V2A User: Jjcw
Date: 09-18-1995 Time: 09:46:47
Willow Creek Mine: Sediment Pond 002 (Emergency Spillway Only)
Storm: 2.44 inches, 25 year-24 hour, SCS Type II
Hydrograph Convolution Interval: 0.1 hr

GENERAL INPUT TABLE

Specific Gravity: 2.50
Submerged Bulk Specific Gravity: 1.25

Particle Size Distribution(s):

Size psd-1
(mm) % Finer
0.2500 100.00
0.1000 50.00
0.0500 35.00
0.0100 19.00
0.0050 15.00
0.0010 6.00
0.0001 0.00
. Detailed Between Structure Routing:
To Seg. Land Flow Segment  Muskingum
JBS # Condition Distance Slope Velocity Time K X
(tt) (%) (fps) (hr) (hr)
112 1 8 121.00 0.41 1.92 0.02
2 8 45.00 0.56 2.24 0.01 0.023 0.270
211 1 8 31.03 47.80 20.74 0.00 0.000 0.462
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Civil Software Design -~ SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

' Company Name: ACZ, INC.
. Filename: C:\SEDCAD3\WC\POND2V2A User: jcw
Date: 09-18-1995 Time: 09:46:47

Willow Creek Mine: Sediment Pond 002 (Emergency Spillway Only)

Storm: 2.44 inches, 25 year-24 hour, SCS Type II
Hydrograph Convolution Interval: 0.1 hr
SUBWATERSHED/STRUCTURE INPUT/OUTPUT TABLE
-Hydrology-
Base- Runoff Peak
JBS SWS Area CN UHS Tc K X Flow Volume Discharge
(ac). (hrs) (hrs) (cfs) (ac-ft) (cfs)
111 1 0.50 90 M 0.068 0.000 0.000 0.0 0.06 0.74
Type: Null Label: at DD-26_c2 outflow
111 Structure 0.50 0.06
111 Total IN/OUT 0.50 0.06 0.74
112 1 0.44 90 M 0.035 0.000 0.000 0.0 0.05 0.65
Type: Null Label: at DC-12 inflow
QZ Structure 0.44 0.12
Total IN/OUT 0.94 0.12 1.38
NI =+ BETD TR T IE R
111 to 112 Routing 0.023 0.270
121 1 0.54 90 M 0.061 0.000 0.000 0.0 0.07 0.80
121 2 0.20 90 M 0.014 0.000 0.000 0.0 0.02 0.29
Type: Null Label: at DD-27 inflow
121 Structure 0.74 ' 0.09
121 Total IN/OUT 0.74 0.09 1.09
. WM IR - "
211 1 0.08 99 M 0.000 0.000 0.000 0.0 0.02 0.15
Type: Pond Label: Sediment Pond 002
211 Structure 0.08 0.22
211 Total IN 1.76 0.22 2.62
211 Total OUT 0.22 2.55
112 to 211 Routing 0.000 0.462
EREsEEmEAEEREE st A IR IRER I WINPT R ax
e s e 0 Y I N T T s S O S B P N T SR I e AR R S e S ST S G SRS S e R
SUBWATERSHED/STRUCTURE INPUT/OUTPUT TABLE
T I T A T T S T A S S K T s S S T MR N O S SR M IR T S S I
. -Sedimentology-
SED: Sediment
SCp: Peak Sediment Concentration
SSp: Peak Settleable Concentration '
24VW: Volume Weighted Average Settleable Concentration - Peak 24 hours



24AA: Arithmetic Average Settleable Concentration - Peak 24 hours

PS
BS SWS K L S cP Tt # SED scp SSp 24VW  24AA
‘ (££) (%) (hrs)  (tons) (mg/l) (ml/1l) (ml/l) (ml/l)

R111 1 0.22 25.0 4.0 1.050 0.000 1 1.1
Type: Null Label: at DD-26_c2 outflow

111 Structure 1.1
111 Total IN/OUT 1.1 23523 14.93 8.30 1.91
e - ——

R 112 1 0.22 51.0 1.3 1.050 0.000 1 0.5
Type: Null Label: at DC~12 inflow

112 Structure 1.6

112 Total IN/OUT 1.6 18049 11.46 6.37 1.47
e+ + -+ —+ 4+ ++++-+F- et

111 to 112 Routing 0.023

3 1+t =+ b = ot +—++++—+ 3+ +—+++ 1+ + F - F 3+ bt F -t 1 F 1 3§ 5 3

R 121 1 0.22 25.0 4.0 1.050 0.000 1 1.2

R 121 2 0.22 28.0 0.5 1.050 0.000 1 0.1
Type: Null Label: at DD-27 inflow

121 Structure 1.3

—— i SN SN SN WS U e sl il e e S L S S D SN A R S ST Sy e e st e il e S A M S A M e S S A A A S S S D R R TR SNR S S A

121 Total IN/OUT 1.3 18594 11.80 6.86 1.69

R 211 1 0.31 10.0 33.0 0.890 0.000 1 1.3
Type: Pond Label: Sediment Pond 002

‘11 Structure 4,1

211 Total IN 4.1 24461 15.53 9.12 1.83
211 Total OUT 0.3 1604 0.00 0.00 0.00
112 to 211 Routing 0.000 )




civil Software Design -- SEDCAD+ Version 3.1
Copyright (C) 1987-1992., Pamela J. Schwab. All rights reserved.

Company Name: ACZ, INC.
. Filename: C:\SEDCAD3\WC\POND2V2A User: jow
Date: 09-18-1995 Time: 09:46:47
Willow Creek Mine: Sediment Pond 002 (Emergency Spillway Only)
Storm: 2.44 inches, 25 year-24 hour, SCS Type II
Hydrograph Convolution Interval: 0.1 hr
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Civil Software Design =-- SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

. Company Name: ACZ, INC.
Filename: C:\SEDCAD3\WC\POND2V2A User: jcw
Date: 09-18-1995 Time: 09:46:47
Willow Creek Mine: Sediment Pond 002 (Emergency Spillway Only)
Storm: 2.44 inches, 25 year-24 hour, SCS Type Il
‘ Hydrograph Convolution Interval: 0.1 hr

=~ T T S e L e e il

POND INPUT/OUTPUT TABLE

J2, Bl, S1
Sediment Pond 002
Drainage Area from J2, B1l, S1, SWS(s)1l: 0.1 acres
Total Contributing Drainage Area: 1.8 acres

DISCHARGE OPTIONS:

Drop Emergency
Inlet Spillway

Riser Diameter (in) 12.0 ———
Riser Height (ft) 8.50 ————
Barrel Diameter (in) ' 10.0 ————
arrel Length (ft) 50.00 -
Qatrel Slope (%) 1.00  ====
ning’s n of Pipe 0.015 -
Spillway Elevation 6156.5 ——
Lowest Elevation of Holes ———— ————

# of Holes/Elevation ———— ——

Entrance Loss Coefficient. —— ————
Tailwater Depth (ft) ——— _—

Notch Angle (degrees) —_—— ———
Weir Width (ft) —— —_——

Siphon Crest Elevation —— ——

Siphon Tube Diameter (in) ———— e

Siphon Tube Length (ft) ———— ———

Manning’s n of Siphon ——— ———

Siphon Inlet Elevation ——— ———

Siphon Outlet Elevation ———— ———

Emergency Spillway Elevation ———— 6156.5

Crest Length (ft) —— 10.0

Z:1 (Left and Right) ' - —- 3 3

Bottom Width (ft) ——— 4.0

.D RESULTS:
Sediment Permanent Dead Sediment
Storage* Pool Space Algorithm
(ac~ft) (ac-ft) (%)

0.00 0.28 20.00 CSTRS



*Sediment Capacity based on Average Annual R of 11.0 for 3.0 year(s)

Runoff Peak Peak Sediment Peak Settleable
Volume Discharge Sediment Concentration Concentration

24VW 24AA
(ac-ft)  (cfs) (tons) (mg/1) (ml/1) (ml/1) (ml/1)
IN 0.22 2.62 4.1 24461 15,53 . 9.12 1.83
ouT 0.22 - 2.55 0.3 1604 0.00 0.00 0.00
Peak Trap Hydrograph
Elevation Efficiency Detention Time
(%) (hrs)
6156.7 92.83 0.06
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Civil Software Design -- SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: ACZ, INC.
. Filename: C:\SEDCAD3\WC\POND2V2A User: jcw
Date: 09-18~1995 Time: 09:46:47
Willow Creek Mine: Sediment Pond 002 (Emergency Spillway Only)
Storm: 2.44 inches, 25 year-24 hour, SCS Type II
Hydrograph Convolution Interval: 0.1 hr

ELEVATION-DISCHARGE TABLE

J2, Bl, S1
Sediment Pond 002
Drainage Area from J2, Bl, S1, SWS(s)1l: 0.1 acres
Total Contributing Drainage Area: 1.8 acres
Drop Emergency Total
Inlet Spillway Discharge
Elevation (cfs) (cfs) (cfs)
6148.22 0.0 0.0 0.0
6148.50 0.0 0.0 0.0
6149.00 0.0 0.0 0.0
149,50 0.0 0.0 0.0
‘50.00 0.0 0.0 0.0
50.50 0.0 0.0 0.0
6151.00 0.0 0.0 0.0
6151.50 0.0 0.0 0.0
6152.00 0.0 0.0 0.0
6152.50 0.0 0.0 0.0
6153.00 0.0 0.0 0.0
6153.50 0.0 0.0 0.0
6154.00 0.0 0.0 0.0
6154.50 0.0 0.0 0.0
6155.00 0.0 0.0 0.0
6155.50 0.0 0.0 0.0
6156.00 0.0 0.0 0.0
6156.50 0.0 0.0 0.0
6157.00 2.7 4.3 7.0
6157.02 2.7 4.4 7.2
6157.12 2.9 5.3 8.2
6157.22 3.2 7.3 10.5
6157.32 3.4 9.6 13.0
6157.42 3.6 12.2 15.8
6157.50 3.8 14.9 18.7
6157.92 4.5 30.7 ' 35.2
6158.00 4.6 35.6 40.3
ARhRRR AR RERRRRRR
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Copyright (C) 1987-1992.

Ccivil Software Design ~- SEDCAD+ Version 3.1

Company Name:

Pamela J. Schwab.

Filename: C:\SEDCAD3\WC\POND2V2A

Date:

All rights reserved.

ACZ, INC.
User: jcw
09-18-1995 Time: 09:46:47

Willow Creek Mine: Sediment Pond 002 (Emergency Spillway Only)

Storm: 2.44 inches, 25 year-24 hour, SCS Type II
Hydrograph Convolution Interval: 0.1 hr
ELEVATION-AREA-CAPACITY-DISCHARGE TABLE

J2, Bl1, S1
Sediment Pond 002
Drainage Area from J2, Bl, S1, SWS(s)1l: 0.1 acres
Total Contributing Drainage Area: 1.8 acres -
SW#1: Drop Inlet
SW#2: Emergency Spillway
Elev Stage Area Capacity Discharge
(ft) (ac) (ac-ft) (cfs)

6148.00 0.00 0.01 0.00
6148.00 0.00 0.01 0.00
6148.22 0.00 0.01 0.00 0.00 Top of Sediment Storage (0 Stage)
QS.SO 0.28 0.01 0.00 0.00

9.00 0.78 0.01 0.01 0.00
6149.50 1.28 0.02 0.02 0.00
6150.00 1.78 0.02 0.03 0.00
6150.50 2.28 0.02 0.04 0.00
6151.00 2.78 0.02 0.05 0.00
6151.50 3.28 0.03 0.06 0.00
6152.00 3.78 0.03 0.08 0.00
6152.50 4.28 0.03 0.09 0.00
6153.00 4.78 0.03 0.11 0.00
6153.50 5,28 0.04 0.13 0.00
6154.00 5.78 0.04 0.15 0.00
6154.50 6.28 0.04 0.17 0.00
6155.00 6.78 0.05 0.19 0.00
6155.50 7.28 0.05 0.22 0.00
6156.00 7.78 0.06 0.25 0.00
6156.50 8.28 0.06 0.28 0.00 Stage of SW#l, SW#2
6156.68 8.47 0.07 0.29 2.55 Peak Stage
6157.00 8.78 0.07 0.31 6.97
6157.02 8.80 0.07 0.31 7.16
6157.12 8.90 0.07 0.32 8.24
6157.22 9.00 0.07 0.33 10.46
6157.32 9.10 0.07 0.33 13.00
6157.42 9.20 0.07 0.34 15.85
6157.50 9,28 0.07 0.35 18.67

7.92 9.70 0.08 0.38 35.21

8.00 9.78 0.08 0.39 40.28

RRARRAREARRRR A Rr Rk Rk bk bRk RA AR bbbk h Ak rhhdkhhhhhhhkddhhdhhhhhdirrihhs
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Civil Software Design -- SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

. Company Name: ACZ, INC.
Filename: C:\SEDCAD3\WC\POND2V2 User: jcw
Date: 09-18-1995 Time: 09:42:59
Willow Creek Mine: Sediment Pond 002 (Emergency Spillway Only)
Storm: 1.66 inches, 25 year- 6 hour, SCS 6 Hour
Hydrograph Convolution Interval: 0.1 hr

GENERAL INPUT TABLE

Specific Gravity: 2.50
Submerged Bulk Specific Gravity: 1.25

Particle Size Distribution(s):

Size psd-1
(mm) % Finer
IR RIS —— S o = S R
0.2500 100.00
0.1000 50.00
0.0500 35.00
0.0100 19.00
0.0050 15.00
0.0010 6.00
0.0001 0.00
. Detailed Between Structure Routing:
To Seg. Land Flow Segment Muskingum
JBS # Condition Distance Slope Velocity Time K X
(£t) (%) (fps) (hr) (hr)
112 1 8 121.00 0.41 1.92 0.02
2 8 45.00 0.56 2.24 0.01 0.023 0.270
211 1l 8 31.03 47.80 20.74 0.00 0.000 0.462
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Ccivil Software Design -- SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: ACZ, INC.
. Filename: C:\SEDCAD3\WC\POND2V2 User: jcw
Date: 09-18-1995 Time: 09:42:59
Willow Creek Mine: Sediment Pond 002 (Emergency Spillway Only)
Storm: 1.66 inches, 25 year- 6 hour, SCS 6 Hour
Hydrograph Convolution Interval: 0.1 hr

SUBWATERSHED/STRUCTURE INPUT/OQUTPUT TABLE

-Hydrology-
Base- Runoff Peak
JBS SWS Area CN UHS Tc K X Flow Volume Discharge
(ac) (hrs) (hrs) (cfs) (ac-ft) (cfs)
111 1 0.50 90 M 0.068 0.000 0.000 0.0 0.03 0.39
Type: Null Label: at DD-26_c2 outflow
111 Structure 0.50 0.03
111 Total IN/OUT 0.50 0.03 0.39
112 1 0.44 90 M 0.035% 0,000 0.000 0.0 0.03 0.34
Type: Null Label: at DC-12 inflow
112 Structure 0.44 : 0.06
Total IN/OUT 0.94 - 0.06  0.73
111 to 112 Routing 0.023 0.270
121 1 0.54 920 M 0.061 0.000 0.000 0.0 0.04 0.42
121 2 0.20 90 M 0.014 0.000 0.000 0.0 0.01 0.16
: Type: Null Label: at DD-27 inflow
121 Structure 0.74 0.05
121 Total IN/OUT 0.74 0.05 0.58
211 1 0.08 99 M 0.000 0.000 0,000 0.0 0.01 0.10
Type: Pond Label: Sediment Pond 002
211 Structure 0.08 0.12
211 Total IN 1.76 0.12 1.41
211 Total OUT 0.12 1.34
e R e e e e e N I R I I I T S — - ] =+ —
112 to 211 Routing 0.000 0.462

SUBWATERSHED/STRUCTURE INPUT/OUTPUT TABLE

I T T I e D 0 S D K SR 2 S S T T T B B T e s R S ST IR SR AR IS I s SR X S AR IR

. ~Sedimentology-

SED: Sediment

SCp: Peak Sediment Concentration

SSp: Peak Settleable Concentration

24VW: Volume Weighted Average Settleable Concentration - Peak 24 hours



24AA: Arithmetic Average Settleable Concentration ~ Peak 24 hours

PS

‘BS SWS K L ) cP Tt # SED SCp SSp 24VW 24AA

R

x5

.11 Structure

(f£) (%) ‘ (hrs)  (tons) (mg/l) (ml/1) (ml/1l) (ml/1)

E-t s -

111 1 0.22 25.0 4.0 1.050 0.000 1 0.5
Type: Null Label: at DD-26_c2 outflow

111 Structure 0.5
111 Total IN/OUT 0.5 19592 12.44 7.64 1.01
SRR EET ST TR LTt mrTpas==m=ma =

112 1 0.22 51.0 1.3 1.050 0.000 1 0.2
Type: Null Label: at DC-12 inflow

112 Structure 0.8

112 Total IN/0UT 0.8 15027 9.54 5.85 0.77
111 to 112 Routing : 0.023

:;I--;’“'B.ZZ 25.0 4.3“;.050 0.000 1 0.6

121 2 0.22 28.0 0.5 1.050 0.000 1 0.0

Type: Null Label: at DD-27 inflow
121 Structure ' 0.6

——— A P S S e v v T T S D S S S S R s AP W W TP WP U T S S SN D SN S e e VI T W D A S A A A S Y R WP NP A N A S ke i e i T A

121 Total IN/OUT

0
211 1 0.31 10.0 33.0 0.890 0.000 1 0.
t
2

Type: Pond Label: Sedimen

211 Total IN 2.2 44230 28.08 8.57 1.69
211 Total OUT 0.1 729 0.00 0.00 0.00
112 to 211 Routing 0.000

f-3- 4+ 4.1 &+ 3 = T e e e e e e e e T I T e e e e e e A e




Civil Software Design -- SEDCAD+ Version 3.1
Ccopyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Company Name: ACZ, INC.
Filename: C:\SEDCAD3\WC\POND2V2 User: jcw
Date: 09-18~1995 Time: 09:42:59
Willow Creek Mine: Sediment Pond 002 (Emergency Spillway Only)
Storm: 1.66 inches, 25 year- 6 hour, SCS 6 Hour
Hydrograph Convolution Interval: 0.1 hr
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DETAILED SUBWATERSHED INPUT/OUTPUT TABLE




Civil Software Design =-- SEDCAD+ Version 3.1

Copyright (C) 1987-19

Company Name:
Filename: C:\SEDCAD3\WC\POND2V2

Date:

92.

Pamela J. Schwab.

ACZ, INC.

All rights reserved.

User: Jjcw
09-18-1995 Time: 09:

Willow Creek Mine: Sediment Pond 002 (Emergency Spillway Only)
Storm: 1.66 inches, 25 year- 6 hour, SCS 6 Hour

42:59

Hydrograph Convolution Interval: 0.1 hr
POND INPUT/OUTPUT TABLE
J2, B1, S1
Sediment Pond 002
Drainage Area from J2, Bl, S1, SWS(s)1l: 0.1 acres
Total Contributing Drainage Area: 1.8 acres
DISCHARGE OPTIONS:
Drop Emergency
Inlet Spillway
Riser Diameter (in) 12.0 ——
Riser Height (ft) 8.50 ——
Barrel Diameter (in) 10.0 ———
arrel Length (ft) 50.00 ——
arrel Slope (%) 1.00 ——
ning’s n of Pipe 0.015 ——
Spillway Elevation 6156.5 ———
Lowest Elevation of Holes ———— -———
# of Holes/Elevation —_— ————
Entrance Loss Coefficient —— ——
Tailwater Depth (ft) —— ——
Notch Angle (degrees) —-——— -——
Weir width (ft) —— -
Siphon Crest Elevation ——— ———
Siphon Tube Diameter (in) ———— o
Siphon Tube Length (ft) —— —
Manning’s n of Siphon ———— P—
Siphon Inlet Elevation ——— ———
Siphon Outlet Elevation ———— ————
Emergency Spillway Elevation ———— 6156.5
Crest Length (ft) ———— 10.0
Z:1 (Left and Right) —— -- 3 3
Bottom Width (ft) ——— 4.0
‘I'FDRESULTS: |
Sediment Permanent Dead Sediment
Storage¥* Pool Space Algorithm
(ac~-£ft) (ac-ft) (%)
- 0.00 0.28 20.00 CSTRS



*Sediment Capacity based on Average Annual R of 11.0 for 3.0 year(s)

. Runoff Peak ' Peak Sediment Peak Settleable
Volume Discharge Sediment Concentration Concentration  24VW  24AA
(ac-ft) (cfs) (tons) (mg/1) (ml/1) (ml/1l) (ml/1)
2 Wran e
IN 0.12 1.41 2.2 44230 ’ 28.08 8.57 1.69
ouTr 0.12 1.34 0.1 729 0.00 0.00 0.00
Peak Trap. Hydrograph
Elevation Efficiency Detention Time
(%) (hrs)
S ae REEEEEEES oo mmE s
6156.6 96.67 0.06
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Civil Software Design -- SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

. Company Name: ACZ, INC.
Filename: C:\SEDCAD3\WC\POND2V2 User: IJjcw
Date: 09-18-1995 Time: 09:42:59
Willow Creek Mine: Sediment Pond 002 (Emergency Spillway Only)
Storm: 1.66 inches, 25 year- 6 hour, SCS 6 Hour
Hydrograph Convolution Interval: 0.1 hr

ELEVATION-DISCHARGE TABLE

J2, Bl, S1
Sediment Pond 002

Drainage Area from J2, Bl, S1, SWS(s)l: 0.1 acres
Total Contributing Drainage Area: 1.8 acres

Drop Emergency Total
Inlet Spillway Discharge
Elevation (cfs) (cfs) (cfs)
e o e e - ——
6148.24
6148.50
6149.00

49.50
50.00
50.50

6151.00
6151.50
6152.00
6152.50
6153.00
6153.50
6154.00
6154.50
6155.00
6155.50
6156.00
6156.50
6157.00
6157.04
6157.14
6157.24
6157.34
6157.44
6157.50
6157.94

6158.00
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Civil Software Design -- SEDCAD+ Version 3.1
Copyright (C) 1987-1992. Pamela J. Schwab. All rights reserved.

Filename: C:\SEDCAD3\WC\POND2V2 User: jcw
Date: 09-18-1995 Time: 09:42:59
Willow Creek Mine: Sediment Pond 002 (Emergency Spillway Only)
Storm: 1.66 inches, 25 year- 6 hour, SCS 6 Hour
Hydrograph Convolution Interval: 0.1 hr

. Company Name: ACZ, INC,

b bt e e b e T

ELEVATION-AREA~CAPACITY~-DISCHARGE TABLE

N e N N I IR S S I TR S T S

J2, Bl1l, 81
Sediment Pond 002
Drainage Area from J2, Bl, S1, SWS(s)1l: 0.1 acres
Total Contributing Drainage Area: 1.8 acres

SW#1: Drop Inlet
SW#2: Emergency Spillway

Elev Stage Area Capacity Discharge

(ft) (ac) (ac-ft) . (cfs)
RN e R N T N N s S s e N e e S e e e
6148.00 0,00 0.01 0.00
6148.00 0.00 0.01 0.00
6148.24 0.00 0.01 0.00 0.00 Top of Sediment Storage (0 Stage)
8.50 0.26 0.01 0.00 0.00 :
9.00 0.76 0.01 0.01 0.00
6149.50 1.26 0.02 0.02 0.00
6150.00 1.76 0.02 0.03 0.00
6150.50 2.26 0.02 0.04 0.00
6151.00 2.76 0.02 0.05 0.00
- 6151.50 3.26 0.03 0.06 0.00
6152.00 3.76 0.03 0.08 0.00
6152.50 4.26 0.03 0.09 0.00
6153.00 4.76 0.03 0.11 0.00
6153.50 5.26 0.04 0.13 0.00
6154.00 5.76 0.04 0.15 0.00
6154.50 6.26 0.04 0.17 0.00
6155.00 6.76 0.05 0.19 0.00
6155.50 7.26 0.05 0,22 0.00
6156.00 7.76 0.06 0.25 0.00
6156.50 8.26 0.06 0.28 0.00 Stage of SW#l, SW#2
6156.60 8.35 0.07 0.28 1.34 Peak Stage
6157.00 8.76 0.07 0.31 6.80
6157.04 8.80 0.07 0.31 7.25
6157.14 8.90 0.07 0.32 8.30
6157.24 9.00 0.07 0.33 ‘ 10.52
6157.34 9.10 0.07 0.33 13.05
6157.44 9.20 0.07 0.34 i5.90
6157.50 9.26 0.07 0.35 18.67
7.94 9.70 0,08 0.38 35.25
8.00 9.76 0.08 0.39 40.28
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Chapter 12, Section 7
Castle Gate Mine
. Willow Creek Refuse Removal Project October 1995

APPENDIX 12-7-5
STATE ENGINEER'S APPROVAL
OF WILLOW CREEK CULVERT
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