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SUMMARY

The fo]lowingf:eclamation plan has bggn,prepared to address remaining
reclamation liabilities at the Blazon No. 1 Mine located near Clear
Creek, Utah. In addition, this plan contains a revised sediment pond
design which will mitigate the Notice of Violation (NOV) No. 88-13-2-1
received June 30, 1988.

This plan has been developed in order for NAE to resolve all remaining
reclamation 1jabilities in one coordinated effort. This plan
specifically addresses issues discussed with NAE representative Bill
Prince by the Division during a site visit on June 21, 1988. 1In
addition, the plan addresses issues discussed with NAE's engineering
consultant Dan Keuscher, ACZ INC. during a site visit on July 14, 1988
and a subsequent meeting between Dan Keuscher and the Division on August
1, 1988.

The following reclamation activities and facilities are discussed in
this plan: i

»  Sediment Ponds ' v
- Little Snyder Canyon Drainage Design
- Transformer Road

- Access Road and Cross Culverts

*  Culvert "A" Area Channel Restoration
- Mud Creek Channel Repair

. Backfilling and Grading

- Water Well Disposition

- Riparian Vegetation

- Recfamation Monitoring Term

- Reclamation Sequence and Time Table

Where applicable, design criteria and methodology, and work methodology
have been provided in this plan for the specific reclamation activities.
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SEDIMENT PONDS

Based on discussions between NAE and UDOGM personnel, the redesign of
the sediment pond system at the Blazon No. 1 Mine will result in a minor
modification to the reclamation plan. Major aspects of the sediment
pond redesign include:

- A one ce11'pond
e  Combined 4H:1V embankment slopes
- Combined principal and emergency spillway

The design of the sediment pond involves three (3) major components:

- Hydrology
- Sediment Yield
. Hydraulic Design

HYDROLOGY

The required runoff volume for ‘ﬁhe sediment pond was based on the
10-year, 24-hour storm event. The peak flow resulting from the
100-year, 24-hour storm event was used as the design criteria for the
combined principal and emergency spillway. The sediment pond drainage
area is shown on Figure 1, Blazon Sediment Pond - Drainage, and the
hydrology calculations for runoff and peak flow are shown on Figure 2,
Blazon Sediment Pond - Hydrology.

SEDIMENT YIELD

Sediment yield for areas which drain to the sediment pond was calculated
using the Universal Soil Loss Equation (USLE) (Wischmeier and Smith,
1965). The USLE is given by the following equation:

A = (R)(K)(LS)(CP)
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7 *****************************************************************
-= SEDPC --
SEDIMOT II MODEL FOR THE IBM PC/XT
CONVERTED BY JESSE MAYES )

VERSION 1.10 NOVEMBER 17,1983
dedkdeddedkok gk ok ek ot ok ek ek ok ok ko ok ok ok 9k 9k 9k 9k o ok e ok ok ke e ok ok ok

*****************************************************************
*hkkkdkdkhhkkhkhhhkhkhhhhhhhdhhkhhdhhhhhhhhhhhkkhkhrkhhhkhkkhhhhhhrrhhhkhhx

UNIVERSITY OF KENTUCKY COMPUTER MODEL

OF SURFACE MINE HYDROLOGY AND SEDIMENTOLOGY
FOR MORE INFORMATION CONTACT THE AGRICULTURAL
ENGINEERING DEPARTMENT

THE UK MODEL IS A DESIGN MODEL DEVELOPED TO PREDICT
THE HYDRAULIC AND SEDIMENT RESPONSE FROM SURFACE
MINED LANDS FOR A SPECIFIED RAINFALL EVENT (SINGLE STORM)

VERSION DATE 9-23-83

DISCLAIMER: NEITHER THE UNIVERSITY NOR ANY OF ITS EMPLOYEES
ACCEPT ANY RESPONSIBILITY OR LEGAL LIABILITY FOR THE
CONCLUSTIONS DRAWN FROM THE RESULTS OF THIS MODEL

khkkdkkdkhkhkhkhhhhkhkhhkhkhkhkhhkhkhhhhhkhkhhhhhhdhhhhhkhhkhhkhkdhhhhkhkhkdkhhhkhkhhhhd
khkdkkkkdhhkdhkhhhkkhkhkhhhdkhhkhkhhhdhhhhkhhhdkhhhkhhhhhdhhhhhhhkhkhhkrhhdkkhhkhhkd

*****************************************************************
* *

THE FOLLOWING VALUES ARE NOW PREDICTED BY SEDIMOT II. *
* THEY CAN BE FOUND IN SUMMARY TABLES. *
* 1. PERIOD OF SIGNIFICANT CONCENTRATION *
* 2. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION *
* DURING PERIOD OF SIGNIFICANT CONCENTRATION *
* - 3. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION *
* DURING PEAK 24 HOUR PERIOD *
* 4. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION *
* DURING PERIOD OF SIGNIFICANT CONCENTRATION *
* 5. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION *
* DURING PEAK 24 HOUR PERIOD *
* *
* *
* *
* *

ALL CONCENTRATIONS ARE IN ML/IL.

dhkkkdkhkhkdhkdhhhhkdhhhhhkhdhhkdhkhhhhhhhhhkrhhhihhhhhhhhhhkrhhrhkhkdhhkrrd

khkkdkhkhkhkhkdhkhhkhkhkhhkhkkhkhhkdkhdhhhhhkhdkhkdkhhhhhhkhkdkhk

WATERSHED IDENTIFICATION CODE

NAE SED POND -~ 10YR\24HR STORM VOLUME

kkkhkhkkhkhkkkhhkhhkkhkdhkhkhhkhkhkkkhhkhkhkhdkhkkhkhkhhhkdhdhkk
FlGURE 2

BLAZON SEDIMENT POND ~L/YDPROLIGY

-4~




kkkkkkkkkdkkkkhhhhrrkkINPUT VALUES* %%k kdkkhkkikkdddkddkikihd )

STORM DURATION o= 24.00 HOURS
PRECIPITATION DEPTH = 2.42 INCHES

* ok k ko k K k Kk k k Kk k Kk Kk k k k k Kk k * * *

JUNCTION 1, BRANCH 1, STRUCTURE 1
* k k k k k k %k k %k k k k *k *k k *k k k * k * %

*%% HYDRAULIC INPUT VALUES FOR SUBWATERSHEDS #*#%%

WATER AREA CURVE TC TT ROUTING COEFFICIENTS UNIT
SHED ACRES NUMBER HR HR K-HRS X HYDRO
1 9.80 67.00 .028 .000 .000 .00 .0

* * % COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS * * *

WATERSHED PEAK FLOW RUNOFF
(CFS) (INCHES)

1 3.34 .32
NOTE: SEDIMENT DOES NOT INCLUDE POSSIBLE DEPOSITION BY DELIVERY RATIO 2

*%%%% SUMMARY TABLE FOR TOTAL WATERSHED *%%%*

= .2644  ACRE-FT

- 3.3410 <CFS

' 9.8000 ACRES
12.00 HRS

RUNOFF VOLUME

'PEAK DISCHARGE

AREA

TIME OF PEAK DISCHARGE

* % % % % % % % % % % *

NULL STRUCTURE
* % % % Kk k k %k k % Kk *

~ %%% RUN COMPLETED %%%*

FlGURE 2
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*****************************************************************
—= SEDPC -~
SEDIMOT I1 MODEL FOR THE IBM PC/XT
CONVERTED BY JESSE MAYES

VERSION 1.10 NOVEMBER 17,1983
****************************************************************

R— ~ - -

*****************************************************************
kkhkdkdkhkhkkhkdhhkhkhdhhhdkdhkhhdhdhhhhhhhhhhhhhhkdhhhdhhhkhkhhhhhkdhhhhkdkkhhkhkddkdkd

UNIVERSITY OF KENTUCKY COMPUTER MODEL

OF SURFACE MINE HYDROLOGY AND SEDIMENTOLOGY
FOR MORE INFORMATION CONTACT THE AGRICULTURAL
ENGINEERING DEPARTMENT

THE UK MODEL IS A DESIGN MODEL DEVELOPED TO PREDICT
THE HYDRAULIC AND SEDIMENT RESPONSE FROM SURFACE
MINED LANDS FOR A SPECIFIED RAINFALL EVENT (SINGLE STORM)

VERSION DATE 9-23-83

DISCLATIMER: NEITHER THE UNIVERSITY NOR ANY OF ITS EMPLOYEES
ACCEPT ANY RESPONSIBILITY OR LEGAL LIABILITY FOR THE
CONCLUSIONS DRAWN FROM THE RESULTS OF THIS ‘MODEL

kkkkhdhhkhkhkdkhdhhkhkhhhhkhhhkkhhkdhhhkhddhhdhhhhhkhdkhhhhdkhdhhdkhhhhkhhhhhkk
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*****************************************************************

*

THE FOLLOWING VALUES ARE NOW PREDICTED BY SEDIMOT II. *
* THEY CAN BE FOUND IN SUMMARY TABLES. *
* 1. PERIOD OF SIGNIFICANT CONCENTRATION *
* 2. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION *
* DURING PERIOD OF SIGNIFICANT CONCENTRATION *
* 3. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION *
* DURING PEAK 24 HOUR PERIOD *
* 4. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION *
* DURING PERIOD OF SIGNIFICANT CONCENTRATION *
* 5. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION *
* DURING PEAK 24 HOUR PERIOD *
* *
* *
* *
* *

ALL CONCENTRATIONS ARE IN ML/L.

kkhkkhkkhkdhhkhdkhhkhkhhkhhhhhhhkhhkhhhdkhkhhkhhhhhhkhhkhdhhkhhhhhhhkdhihhkkhkkk

khkkkhhkhhdkhhkhkhkhhkhkhhkhhhhhdhhkhhhhkhhhkhhkkrhkhhkrhk

WATERSHED IDENTIFICATION CODE

NAE SED POND - 25YR\24HR STORM PEAK FLOW

kkkkkhkhkkhkkhkhkhkkkkhkdhkhhkhhkhhkhhhhkdhhkhkhhhhkhhkdkhk

FIlGURE 2
-6~




kkkkkhkkkhkkkkkdkkkhddkrd TNPUT VALUES k% kkhdkhdkhhkhkhkhkkhkddkihdd

STORM DURATION A .= 24.00 -HOURS
PRECIPITATION DEPTH = 2.90  INCHES

* %k % k k K k k k k %k Kk %k Kk *k Kk Kk k Kk *k % *x *

JUNCTION 1, BRANCH 1, STRUCTURE 1
* k k k k Kk k k k k k * Kk *k k k Kk % % *k %X *x *

*%% HYDRAULIC INPUT VALUES FOR SUBWATERSHEDS #*%%*

WATER AREA CURVE TC T ROUTING COEFFICIENTS UNIT
SHED ACRES NUMBER HR HR K-HRS X HYDRO

1 9.80 67.00 .028 .000 . 000 .00 .0

* * * COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS * * *

WATERSHED PEAK FLOW RUNOFF
(CFS) (INCHES)

1 5.81 .54
NOTE: SEDIMENT DOES NOT INCLUDE POSSIBLE DEPOSITION BY DELIVERY RATIO 2

*¥%*%x%x%  -SUMMARY TABLE FOR TOTAL WATERSHED *#%%#%%

«4378 ACRE-FT
5.8075 . CFS
9.8000 ACRES

12.00 HRS

g

RUNOFF VOLUME

"PEAK DISCHARGE

AREA

TIME OF PEAK DISCHARGE

oo
t

* % * % %k %k % %k * % % *

NULL STRUCTURE
* % k k k *k *k % Kk %k * *

*%% RUN COMPLETED *%#%*

FIGURE 2




1 *****************************************************************
—= SEDPC =--
SEDIMOT II MODEL FOR THE IBM PC/XT
CONVERTED BY JESSE MAYES

VERSION 1.10 NOVEMBER 17,1983
****************************************************************

e - = =
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UNIVERSITY OF KENTUCKY COMPUTER MODEL

OF SURFACE MINE HYDROLOGY AND SEDIMENTOLOGY
FOR MORE INFORMATION CONTACT THE AGRICULTURAL
ENGINEERING DEPARTMENT

THE UK MODEL IS A DESIGN MODEL DEVELOPED TO PREDICT
THE HYDRAULIC AND SEDIMENT RESPONSE FROM SURFACE
MINED LANDS FOR A SPECIFIED RAINFALL EVENT (SINGLE STORM)

VERSION DATE 9-23-83

DISCLAIMER: NEITHER THE UNIVERSITY NOR ANY OF ITS EMPLOYEES
ACCEPT ANY RESPONSIBILITY OR LEGAL LIABILITY FOR THE
CONCLUSIONS DRAWN FROM THE RESULTS OF THIS MODEL

kkdkkdkdhkhhkdhhkhhhkdhhhhkhkhkhhhhkhkhhkhhhkhdhhhhhkdhhkhkdhhhhhhhkhkkkhkhhkhhhkdhhkihhhdhk
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*****************************************************************

*
THE FOLLOWING VALUES ARE NOW PREDICTED BY SEDIMOT II. *
THEY CAN BE FOUND IN SUMMARY TABLES. *
1. PERIOD OF SIGNIFICANT CONCENTRATION *
2. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION *
DURING PERIOD OF SIGNIFICANT CONCENTRATION *

- 3. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION *
DURING PEAK 24 HOUR PERIOD *

4. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION *
DURING PERIOD OF SIGNIFICANT CONCENTRATION *

5. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION *
DURING PEAK 24 HOUR PERIOD *

*

*

*

*

ALL CONCENTRATIONS ARE IN ML/L.

% % ook bk b o % b o % B ¥

khkdkkkkhkhkhkhhkhhhkhhkhhkkhkdhhdhhhhhdhhdkhkhhhkhhhhhhhhhhhhkhhhhkhhkhkhhhkkhi

kkkhkkhkkhkhhkkkhkhkhkhhkhkkkhkhhkhkkhkhkhhkhhhkkkhhkdkkk

WATERSHED IDENTIFICATION CODE

NEA SED POND - 100YR\24HR STORM PEAK FLOW

khkkkkhkhkhkhkkhkkhkhkhkhhkhkhkhhhkhkhhhhrdhhhkrddhkhthhditidd

FIGURE 2




¥kkkkkkhhhkhkhkhkhkhkkkkkkTNPUT VALUES**%kdkkkdkdkhdkdkhkhhhkdkdtdhks

STORM DURATION = 24.00 ‘HOURS
PRECIPITATION DEPTH = 3.20 INCHES

*k Kk Kk k Kk Tk k % k k *k *k k k Kk Kk k * % % %

JUNCTION 1, BRANCH 1, STRUCTURE 1
 k k k Kk k Kk k k %k %k Kk k Kk *k Kk *k %x *k k % *x *

*%*%* HYDRAULIC INPUT VALUES FOR SUBWATERSHEDS #**%*

WATER AREA CURVE TC TT ROUTING COEFFICIENTS UNIT
SHED ACRES NUMBER HR HR K-HRS - X HYDRO

1 9.80 67.00 .028 .000 .000 .00 .0

* % * COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS * * #*

WATERSHED PEAK FLOW RUNOFF
(CFS) (INCHES)

1 7.50 .69

NOTE: SEDIMENT DOES NOT INCLUDE POSSIBLE DEPOSITION BY DELIVERY RATIO 2

*%%*% SUMMARY TABLE FOR TOTAL WATERSHED #*#%%%%*

.5611 ACRE-FT
7.5021 CFS
9.8000 ACRES

12.00 HRS

o AN

RUNOFF VOLUME

PEAK DISCHARGE

AREA

TIME OF PEAK DISCHARGE

nuuwn
i

* % % % % % % *x %k * % *

NULL STRUCTURE
* % k %k % % % *k *k *k * %

*%*% RUN COMPLETED **%%*

FIGURE 2
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Where:
A = Sediment yield (tons/acre/year)
R = Rainfall factor
= Soil erodibility factor
LS = Length slope factor
CP = Control practice factor

The sediment yield calculations for the sediment pond drainage area are

as follows:

Sediment Yield Calculations

Watershed Area Height Length
(Sq ft) (Ac) (ft) (ft)
Undisturbed 370,260 8. 710 1,400
Unreclaimed - 56,600 1.3- 30 540
TOTAL 426,860 9.
Watershed Slopes
Undisturbed Unreclaimed
LC25 350 100
LC50 300 150
185 70

LC75

Average slope =
drainage height

Slope (%)
Slope (°)

40.0
21.8

-10-

S = .25Z(LC25 + LC50 + LC75)/A(Sq ft), Where Z =




USLE

Watershed R Kk LS'  cP?  Delivery Ratio  Annual Yield
(tons/acre)

Undisturbed 2617 .28.1747.1  .032 .35~ 0.7 7.7 748

Unreclaimed 2667 528-57 .79 1.3 /3 1 7.5 ;2?2%

Footnote:
1

2

Where: LS = Length slope factor
= Slope Tength (ft)
m= 0.3 slope < 3%
0.4 slopes 3% to 5%
0.5 slopes 5%
X =

3 Table 1, C Factors

4 Figure 3, Delivery Ratio

Sediment Calculations

Sin , = slope-angle®

Rainfall factor taken from approved reclamation plan

Barfield (page 332) LS = (L/72.6)m (65..02’x2 + 4.54 x + 0.065)

Watershed Annual Yield Acres Total Yield
Undisturbed 7.7 8.5 65.5
Unreclaimed 7.5 1.3 9.8

75.3 T/yr

Conversion to Ac-Ft

75. 3 T/Yr x 2,000 1b/T x _cu-ft x _ac-ft =
100 Tb 43,560 ft

-11-
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Sediment pond required capacity L/ 7\

/O"’ fkwjm{/&) poem = 20,33 A/
Runoff Volume 0.26 9

Sediment Volume = 0.03 2 37é é[)
TOTAL  0.29 ac-ft - 12,632 - 7/0
0 L1 AE 2 43 s &>

HYDRAULIC DESIGN i W . 2% Pl

The revised sediment pond design'%is shown on Figure 4, Blazon Sediment
Pond - Plan View. The réconstructed-embankment of the sediment pond
will comply with applicable regulations of UMC 817.46 Hydrologic
Balance: Sedimentation Ponds. The one exception is that the combined
slopes of the embankment will be 4H:1V. 'NAE formally requests a
variance to the combined 5H:1V slope regulations for the following
reasons:

- The small design capacity of the pond - .29 acre feet
- The limited working ‘area where the pond is to be constructed
- The closeness of the sedihentation pond to Mud Creek

The sedimentation pond spillway calculations are shown on Figure 5,

Sediment Pond Spillway Design. Stage/storage relationship is shown on ,

Figure 6, Blazon Sediment Pond - Stage/Storage.

The sedimentation pond as planned will be a permanent structure. /6;ring K

2
ek

the construction of the sedimentation pond a field engineer (under the
supervision of a qualified registered Profession Engineer), will be on
site for quality control.

SEDIMENT CONTROL TECHNIQUES DURING CONSTRUCTION

Care will be taken during the sediment pond construction activity to
prevent any damage to the Mud Creek channel bottom. As currently
envisioned, a backhoe will be used to move the west embankment of the
pond to the east and grade the embankment to a final 2H:1V slope.

-14-
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{TEM NO. SHEET. OF. PAGE.
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STEAMBOAT SPRINGS, COLORADO ) CHK. BY DATE

HILLSIDE

FIGURE _4

BLA2ON SEDIMENT POND — PLAN VIEW
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o8 NAE

ITEM NO. N SHEET. _OF PAGE____
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During these activities, the fo110w1ng.sediment'control techniques will
be incorporated to minimize impacts to the hydrologic regime:

- Sediment fence placed along Mﬁd Creek at the approximate water
Tevel

. Straw bales placed at the north end of the sediment pond
construction area

. Additional straw bales and sediment fence as needed
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LITTLE SNYDER CANYON DRAINAGE DESIGN

The drainage Tgesign for ‘Litt]ev Snyggr Canyon hés been prepared by

Earthfax Engineering, Inc., Salt Lake City, Utah. This plan has been

submitted to UDOGM under separate cover and is currently under review.

A1l design criteria and methodologies are contained under separate cover
in the Little Snyder Canyon Drainage Plan.
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‘TRANSFORMER ROAD

NAE plans to reclaim the transformer .access road. The planned
‘reclamation of the transformer road will result in a minor modification
to the approved reclamation plan. Reclamation of the transformer road
will involve pulling of material from the outslope of the road to the
inside with a backhoe, regrading the area and reseeding. Reseeding will
be conducted as stated in the approved reclamation plan. }V \5

v O \A ov“r
V\W t@\v
/°k- ‘@

\h

-20-




ACCESS ROAD AND CROSS CULVERTS

The grade of the access road has been checked and the access road ditch
redesigned ton;eflect a maximum and minimum grade. The reclamation plan
has also been revised to show only two (2) cross culverts on the access
road and the hydrology has been remodeled for the drainage area to show
that the two (2) culverts will pass the design flow. The thrid cu]vert;>
is apparently buried. An attempt will be made to uncover and restore
the third culvert during reclamation activities. The culvert inlets
will be cleaned and rock will be placed at the culvert entrances to
serve as 1inlet structures. Straw bales will be placed and anchored
above the culvert entrances and at the north end of the access road

during construction to aid in sediment control.

Supporting hydrology and hydraulic calculations for the access road
ditch and cross culverts are presented on the following figures:

- Figure 7, Blazon Access Road Drainage

e« Figure 8, Access Road Ditch Design

- Figure 9, Access»Roadeitbh - Max. Slope
e  Figure 10, Access Road Ditch - Min. Slope l
»  Figure 11, Access Road Hydrology J“bm&ot
- Figure 12, Access Road Cross Culverts - Capacity 4

//7 vl . o AL
ﬂLL/Z%4 %57‘ 44
y
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FlrevrE _9_

nae
DIVERSION CHANNEL DESIGN.— QCCELT ROAD

CHANNEL # — ac—-1 A74% Jiows.

/

\. CHANNEL SHAFE — TRIANGBULAR

-

DESIGN FEAK FLOW (cfs), @

MANNING™S NUMBER, n = 0.0300 CHANNEL SLOFPE =

CHANNEL SIDE SLOFE, Z = 2.0 ~ _ °  VELOCITY =
HYDRAULIC RADIUS, R = 0.2029 =  DEPTH OF FLOW; d = 0.45

i
R
i
o)
L4

WETTED PERIMETER, P :

BOTTOM WIDTH, b = 0.00

X-SECTION AREA =  0.41 B 'WIDTH OF STREAM, t = 1.81

FREEBDARD = “

TOTAL DEFTH OF CHANNEL, DY

TOF WIDTH OF CHANNEL, T = F.01

- oth - 0.58 4l

\.\\\\\w \ 60‘ J/a %ﬁ/ / %&F%/\ :
T oxs At
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nae
DIVERéIDN CHANNEL DESIGN — ACCES ROAD

‘CHANNEL # — ac—1 A, LLoPE

DESIGN PEAK FLOW (cfs), © =  1.80 CHANNEL SHAFE — TRIANGULAR
MANNING®S NUMEER, n = -0.0300 CHANNEL SLOFE = 3.50

CHANNEL SIDE SLOFE, Z = 2.0 E VELOCITY. = 3.5

HYDRAULIC RADIUS, R = 0.2279 é - DEPTH;DF‘FLDNQ~d;¥'“0;51 

WETTED PERIMETER, F = 2.28 *% | BaiToﬂywlnrﬂ;%b = 0.00
X-SECTION AREA =  0.52 . WIDTH oF STREAM, t = 2.04
FREEBOARD = 0.30 | TOP WIDTH OF CHANNEL, T = .24
TOTAL DEFTH OF CHANNEL, D = o0.81
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kkkkkkkhkdkhdhdhhhkhhkhdhdhhhhdhdhdhhhhhhkkhhhdhhhhkhhhhhhhhhhhkdkdhhhhhhhn
-— SEDPC -~ '
SEDIMOT II MODEL FOR THE IBM PC/XT
CONVERTED BY JESSE MAYES

VERSION 1.10 NOVEMBER 17,1983
hkkdkhkkhkhkhkkdhhhdhhhhkhhkkdhhhhhkhhhkhkkdhhhhhhhhhhhhhhhkhkrhhhdkdhhkhhhhk

dhkkhkkhkkdkhkhhhhhkhkhkhhkhhkrhkhhhhhdkhhhhhhhhhhhhhhhdhhhhhhdhkhhkdhrkhdkhk
khkkkkkhhhkdhhhkhhkhhhkhhhhhhhhhhhdhhdkhhhdhdhhhhhhhhhkhrhhhhhhkhhrhhtdd

UNIVERSITY OF KENTUCKY COMPUTER MODEL

OF SURFACE MINE HYDROLOGY AND SEDIMENTOLOGY
FOR MORE INFORMATION CONTACT THE AGRICULTURAL
ENGINEERING DEPARTMENT

THE UK MODEL IS A DESIGN MODEL DEVELOPED TO PREDICT
THE HYDRAULIC AND SEDIMENT RESPONSE FROM SURFACE
MINED LANDS FOR A SPECIFIED RAINFALL EVENT (SINGLE STORM)

VERSION DATE 9-23-83

DISCLAIMER: NEITHER THE UNIVERSITY NOR ANY OF ITS EMPLOYEES
ACCEPT ANY RESPONSIBILITY OR LEGAL LIABILITY FOR THE
CONCLUSIONS DRAWN FROM THE RESULTS OF THIS MODEL

dhkkkhkkkkkhhhhkhkhkhhkkhkhhkhhkkhkhhkhhhkhkhhhkdhrhhhhhkhhhhhhhhkhkhhhhkhhrrhrikk
khkkdkkdhdkhkhkkhkhkhkhhkhhhkhhhhhhkhhhhkhkrhhkhkdhkhhhhhhhhhhkhkkhhhkhdhhhdkhhkddk

‘***************************************&************************

*
= THE FOLLOWING VALUES ARE NOW PREDICTED BY SEDIMOT II. *
* THEY CAN BE FOUND IN SUMMARY TABLES. *
* 1. PERIOD OF SIGNIFICANT CONCENTRATION *
* 2. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION *
* DURING PERIOD OF SIGNIFICANT CONCENTRATION *
* 3. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION *
* DURING PEAK 24 HOUR PERIOD *
* 4. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION *
* DURING PERIOD OF SIGNIFICANT CONCENTRATION *
* 5. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION *
* DURING PEAK 24 HOUR PERIOD *
* *
* *
* *
* %

ALL CONCENTRATIONS ARE IN ML/L.

dhkdkkkhkkhkhhhhhhhhkhhhhkhhhhhhhkkhddhhdhdkdhhdkdkhkhhkhhbrhhhhkhhhkhhrhhhhhkkk

kkkkhkhkhkkkhkkkkkhhhhhkkhhhhhkhkhkhhkhkhhhkhkhkhkhhhkhkhhrk

WATERSHED IDENTIFICATION CODE

ACCESS ROAD DITCH AND CROSS CULVERTS - 10YR FLOW

khkkkkhkkhkkkkhkkkkhkkkhkhkhkhhkkhkhkhkhhkhkkhhdkhkhkhkhhkhkkk

FIGURE [/

~26-




dkkkdkkkhkkhkhkhkhkhkhkhkkrkrkk INPUT VALUES**hhhhhhhkhkdkdkdkhhhhkhkd

STORM DURATION = 24.00 HOURS
PRECIPITATION DEPTH : = 2.42 INCHES

* Kk k Kk Kk Kk Kk Kk k Kk *k k *k *k % *k k *x *k *k %k *x *

JUNCTION 1, BRANCH 1, STRUCTURE 1
* k k k k k k *k k k Kk * k *k *k k k * % % *x *k *

*%% HYDRAULIC INPUT VALUES FOR SUBWATERSHEDS #*#*%*

WATER AREA CURVE TC TT ROUTING COEFFICIENTS UNIT
SHED ACRES NUMBER HR HR K-HRS X HYDRO
1 15.00 64.00 .060 .000 .000 .00 .0

* % * COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS * *

WATERSHED PEAK FLOW RUNOFF
(CFS) (INCHES)

1 3.46 .24
NOTE: SEDIMENT DOES NOT INCLUDE POSSIBLE DEPOSITION BY DELIVERY RATIO 2

*%%%% SUMMARY TABLE FOR TOTAL WATERSHED **##

‘RUNOFF VOLUME

PEAK DISCHARGE

AREA

TIME OF PEAK DISCHARGE

i -3029 ACRE-FT
‘ 3.4639 CFS
15.0000 ACRES
12.00 HRS

% % % % % *k % *x % * *

NULL STRUCTURE
* k k k k Kk k % *k *x * *

*%% RUN COMPLETED *%%%

FIGURE [/
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DIAMETER OF CULVERT (D) IN INCHES

168
156

14 4

T

132

120

— 108

- 96

— B4

60
- 54
- a8
[ 42
36
33
L 30

— 27

24

- 42

Heodwoier depth for corrugated-meial pipe cuiverts with enironce conirol. (U.S. Bureot ol Public

180

\

— cApsCITy

EFlE0e

\

‘DISCHARGE (Q) IN CFS

4
'l"llll"]’lll] L} 'l'l' rTll'll"'T"llll'

l"lll'I'l'Tll'll'Illllll’ |'r'|‘ r‘lﬁ

"”"””[””' T '[lll TTT

Fﬁ
10,000
8,000 EXAMPLE
G—,OOO D+ 36 inches (3.0 teet)
5,000 Q-66 cfs
4,000
. -~ “
3 000 [+ {feel)
(n 1.8 5.4
Z,OOO 2 2.0 6.3
3 2.2 6.6
*D in feet
1,000
800
600
500
400
300
200 “‘.J—/
- ﬁ*‘/
/ )
100 .~
80 '
-
€0 =
S0 -
40
30 H :
£ scare ENTRAN
D
20 m Heedwall
{2) Mitered te contform
te siope
10 3 Prejecting
8
)
s Te wes acols {2) or {3) project
4 horigonteily te scols (1), then
mee 3r@ighl inclined line through
3 O end O scales, or reverss os
illvstiroted.
2
1.0

"\ 4

DISIGN OF SIAALL: DA

2.

feo s e - atg

- C — 2.
o 15 L i
w — 1.5 o
gL [ 1.5
o o
- |
FrT R L
= 5
<L L
= i ‘
z ,
x[~19 |10
,h -
w L -
.5 F .5 1.0
‘z ud
el i 9
ra) an ‘B P .8 -
<
At
T [ - — .8
— .7 — .7 "
i ~ .7
o= ..s _ 6
— .6
— ’5 :
— 5
] L <
Roods.) 288-D-290%.




CULVERT "A" AREA CHANNEL RESTORATION

Culvert "A" as_shown on the Final Reclamation Plan Summary Map (Map 1)
will be removed as part of final reclamation of the Blazon No. 1 Mine.
As agreed upon with UDOGM, this section of Mud Creek channel restoration
will be designed for the 100-year, 24-hour storm event. In addition to
the complete restoration of this channel section (approximately 40 feet
in length), a cutback bank area adjacent and to the south of Culvert "A"
will be repaired and stabilized with rock available on site.

Channel restoration design, design criteria, and hydrology calculations
are presented on the following Tigures: ‘

- Figure 13, Mud Creek Channel Restoration at Culvert "A"
Typical Section

. Figure 14, Channel Design - Culvert "A"

. Figure 15, Culvert "A" Area Hydrology
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Flevre _14

CHANNEL # — 1

NAE

]
 CHANNEL DESIGN - c vt vEer A’

DESIGN PEAK FLOW {cfs), O = 202.00
MANNING™ S NUMBER, n = 0.0&00

DITCH SIDE SLOPE, Z = 240

HYDRAULIC RADIUS, R = 1.193 e
WETTED FERIMETER, F = Azi,40 ?
X—-SECTION ﬁﬁEﬁ = 25.54 | #?
FREEEBOARD = 1.00

d/b RATIO =

D50 RIF RAF DIAMETER (ins.) = 11.7
deoz 12 (e @ s /)T
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CHANNEL SHAFE - TRAFEZOIDAL

CHANNEL SLOFE = 3.50
VELOCITY = 7.8
DEPTH OF FLOW, d = 1.43
- BDTTOM~NIDTH,\h_= ,;5.00

WIDTH OF STREAM, t = 20.72

TOF WIDTH OF DITCH, T = 11.13

TOTAL DEFTH OF DITCH, D =

2.43
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O T T T T T emb——
*x*xx*x**x*x**x***xx*xx*xxx**xxx**x**xmx*xx*x,

' WATERSHED IDENTIFICATION CODE

MUD CREEK CHANNEL 100YRNZ4HR PEAK FLOW AT —CdVERT A

*****#******#*************X***K*X***X********

e o =

FEREHOK AR KRR K KKK INFUT VALUESKKAKKKRKAKKRKRR KR K XKk XK

STORM DURATION >A = 24.00 HOURS .
FRECIFITATION DEFTH = I.20 INCHES

XX X & X X X X % % % X X X F ¥ X XX X ¥ k X%
JUNCTION 1, BRANCH 1, ‘STRUCTURE 1 R
XX X X X X X X % % % X ¥ % XK X K K X % K

XX¥ HYDRAULIC INFUT VALUES FOR SUBWATERSHEDS XXx

WATER AREA CURVE TC TT  ROUTING COEFFICIENTS  UNIT
SHED ACRES  NUMBER HR HR - K~HRS X 'HYDRO
1 268. 00 64. 00 - 480 -000F 000 .00 3.0
2 336. 00 64. 00 -631 000 . 000 - .00 3.0
3 854,00 &4. 00 . 881 2000 L300 R = 3.0

¥ X ¥ COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS X% % X%

WATERSHED  PEAK FLOW RUNOFF
{(CFS) {(INCHES)

1 35,43 .56

2 8. 03 .56

= 78. 64 .56

NOTE: SEDIMENT DOES NOT INCLUDE FOSSIBLE DEFOSITION BY DELIVERY RATIO 2

ra

XXX¥¥ SUMMARY TABLE FOR TOTAL WATERSHED XXXXx

RUNOFF YOLUME
PEAK DISCHARGE
AREA :
TIME OF FEAK DISCHARGE

&7 .9394 ACRE~-FT
1Z7.8210 CFs
1438. 0000 ACRES
12.90 HRS

unun

X X X % %k X % ¥ ¥ % % %
NULL STRUCTURE
¥ X X X X % x % ¥ % % x
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oo o s e e a & s & & & X X X XK X X X X
JUNCTION 1, BRANCH 1, STRUCTURE 2

X ¥ % % X X % X X X %X X % % % & % X X * X # %

*¥x HYDRAULIC INFUT VALUES FOR SUBWATERSHEDS®X X%

ITER AREA CURVE TC TT ROUTING CDEFFICIENTS CUNIT
sHED ACRES NUMBER HR HF - . K~HRS HYDRO
1 S01.00 . 64,00 - 744 - 000 032 . 54 3.0
2 172.00 64 .00 . 3721 - 000 - 130 - 35 I.0

¥ ¥ x COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS % % X

WATERSHED FEAE FLOW RUNOFF
(CF5) (INCHES)

1 51.30 - 56

2 25.99 - 56

NOTE: SEDIMENT DOES NOT INCLUDE PGSSIBLE'DEPUSITIbN'BY DELIVERY»RATID 2

X¥XE¥ SUMMARY TABLE FOR TOTAL WATERSHED XX%Xx

RUNOFF YOLUME

FEAK DISCHARGE

AREA :
TIME OF PEAK DISCHARGE

31.3602  ACRE-FT
' 75.7981 CFS
| 673.0000  ACRES
12.70 HRS -

i

[
sl o

Ladnt

e

F

XSUMMARY TABLE OF COMBINED HYDROGRAFPH AND SEDIGRAFH VALUESX

FREVIOUS MUSKINGUM ROUTING X

- 36
FREVIOUS MUSKINGUM ROUTING kK

2690 HRS
FREVIOUS ROUTED FEAK DISCHARGE 1:5.‘2 CFS
TIME OF ROUTED FEA&K DISCHARGE 16.50 HRS

TOTAL DRAINAGE AREA
TOTAL RUNOFF VOLUME
FEAK RUNOFF DISCHARGE
TIME TO FPEAE DISCHARGE

£131.00 ACRES

9.2997 AC—-FT

202.26 CFs
16.50 HRS

T T I O

=33~
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SUMMARY

The following Mud Creek Channel repair plan was formulated based on
hydraulic design, field survey of the entire stretch of channel, and
suggestions by UDOGM personnel. Specific suggestions by UDOGM personnel
which have been emp]byed in the formulation of this plan include:

e Divide channel 1length 1into reaches and design armoring
requirements for each reach rather than designing for a worst
case section. '

- Perform a field survey of each reach of the channel to
determine existing ‘median rock size and channel embankment
slopes.

- Redesign sediment pond in such a manner as to slope the east
bank of the Tower rea&h of the channel adjacent to the
sediment pond to a minimum 2H:1V slope.

The Mud Creek Channel has been identified by reaches. Locations of
these reaches are shown on the Mud Creek Channel Location Map (Map 2).

Two (2) major considerations in the design of the Mud Creek Channel
repair are as follows:

e  The Mud Creek Channel bottom as the natural stream bottoT/;>

. In various channel secetions there exists considerable
vegetative growth

Since the Mud Creek Channel bottom is the natural stream bottom, no
additional armoring is contemplated. The vegetative growth in the
channel is graphically illustrated by pictures taken by UDOGM personnel.
Vegetation is especially apparent in Reach 1, the lower half of Reach 2,
and on-the west bank of Reach 3.
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A majority of the work to be perfqrmegwfonimtgg' channel will be to
supplement the armoring which already exists.

e - -

HYDROLOGY

The peak flow utilized in the design criteria was estimated utilizing
the SEDIMOT II computer model. SEDIMOT II is a second generation
hydrologic and hydkau]ic calculation model designed for use on IBM
compatible personal computers. The SEDIMOT II Model calculates runoff
and peak flow via a numerical modeling technique based on the Soil
Conservation Service (SCS) TR-55 Unit Hydrograph method. The SEDIMOT II
model assumes an antecedent moisture condition of II. A detailed
description of the SEDIMOT II wmodel is presented in Addendum A, SEDIMOT
IT Computer Model. Inputs to the hydrology component of the SEDIMOT II
computer model include:

- Precipitation Distribution
e  Storm Duration =
®  Return Period/Precipitation
. Unit Hydrograph ~§
%  Routing Parameters :
- Drainage Basin Area

- Time of Concentration

*  Curve Number

Precipitation Distribution

A standard precipitation distribution is input to model the runoff
hydrograph. SEDIMOT II allows the user to choose between the SCS Type I
or Type II storms or to input a storm distribution based on measurements
in the area. For the Blazon Mine the SCS Type II storm was used.

Storm Duration

A storm duration of 24 hours was input into the model.
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Return Period/Precipitation ,ﬁv,ﬂwff1§

A precipitation amount is required for the appropriate return period.
For the Blazon Mine the following precipitation amounts were used:

Return Period Precipitation (inches)
10-Year, 24-Hour 2.42

25-Year, 24-Hour 2.90 '
50-Year, 24-Hour ' 3.00 @i\\

100-Year, 24-Hour 3.20
(Rick Summers - UDOGM)

Unit Hydrograph

A unit hydrograph is chosen for each drainage area model. The runoff
hydrographs availablie 1in the SEDIMOT II model are for forested,
agricultural or urban (disturbed)-areas. The forested hydrograph was
chosen for the Mud Creek drainage Ehsih.

Routing Parameters

Routing parameters (Muskingum K and Muskingum X) were calculated to
express travel time and attenuation in the watersheds. The methodology
outlined in the SEDIMOT II Users Manual was used to calculate these two
(2) routing parameters. The specific equations and values used are
detailed as follows:

Muskingum K and Muskingum X. The value for travel time was used to
approximate Muskingum K. The SCS Upland Method was used to determine a
water velocity. The travel distance was measured directly from a
1"=400' scale map. Muskingum's X was computed by the following
equation:

+

Where V2 = Weighted Average Velocity
-36-




Additional information on determination of _routing parameter values is
provided in Addendum B, Mud Creek Hydrology.

Drainage Basin Area

The area of each drainage was determined by measuring the drainage
basins as shown on the Drainage Basins Map (Map 3). The areas were
determined by direct measurement on a digitizing table from the 1"=1000'
scale map.

Time of Concentration (Tc)

Time of concentration was calculated by using the SCS Upland Method as
presented in Applied Hydrology and Sedimentology for Disturbed Areas
‘page 100. The Upland Method is suggested in the SEDIMOT II Users
Manual. Again, all hydraulic lengths, drainage heights, and slope
percentages were taken directly off the Drainage Basins Map (Map 3) as

they applied to each subwatershed. Time of concentration calculations
are shown in Addendum B, Mud Creek Hydrology.

Curve Number

A curve number of 64 was dinput into the model, (approved Blazon

Reclamation Plan).

HYDROLOGIC RESULTS

The hydrologic results for the three (3) reaches of the channel are
presented on Table 2, Mud Creek Channel Hydrologic Results. Hydrologic
calculations on Little Snyder Canyon were completed by EarthFax
Engineering. Beginning at the outlet of Culvert "B", the design peak
flow from Little Snyder Canyon was added to the design peak flow
estimated for Mud Creek Basin. The hydrologic results shown on Table 2,
Mud Creek Channel Hydrologic Results, includes Little Snyder Canyon peak
flows.
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Table 2 _

LT T

MUD CREEK CHANNEL HYDROLOGIC RESULTS

Q50 Q100
(cfs) (cfs)

1 h !

Reach 1 195 248 (=
Reach 21 195 248
Reach 3 166 202

1

Mud Creek Basin

Peak + Little Snyder Canyon Peak
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CHANNEL REPAIR DESIGN

The Mud Creek_Channel has been divided into three (3) reaches as shown
on the Mud Creek Channel Location Map (Map 2). A description of the
three (3) reaches are as follows:

- Reach 1 - The reach of channel extending from the outflow of
Culvert "C" to the northern extension of the existing
sedimentation pond. /

- Reach 2 - The reach extending from the outfiow of Culvert "B"
to the inflow of Culvert "C".

- Reach 3 - The reach extending from approximately 180 feet
upstream of the inflow of Culvert "B" to the inflow of Culvert
llBIl. ’

Reach 1 {

The entire east bank of Reach 1 exténding'approximate1y 160 feet will be
reconstructed as shown on Figure 16, Mud Creek Reach 1 Repair Work. The
entire west bank of Reach 1 will require repair of the existing riprap.
Addendum C, Field Notes, contains information regarding existing rock
cover and approximate rock size. Rock will be added to the west bank to
bring the riprap to the required 050 rock size. D50 riprap calculations
are shown on Figure 17, Channel Design - Reach 1.

Reach 2

Repair work will be required on Reach 2 from Culvert "B" to station
B+180. The repair work will involve supplementing existing riprap. Rock
will be supplemented as necessary to meet the required riprap size of
050 = 17 inches. The field survey conducted on this reach indicated the
median rock size to be about nine (9) inches. Therefore, mainly larger
size rocks will be required for placement. Information gained from the
field survey is presented in Addendum C, Field Notes. '
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Beg1nn1ng at approx1mate1y stat1on B+180_the reach takes on a natural
’ conf1gurat10n and no repair work is p1anned from th1s station to Culvert
“C" except for rock placed as indicated by UDOGM personne].

A typical section for Reach 2 is shown on Figure 18, Mud Creek Reach 2.
Reach 3

The field survey conducted for Reach 3 indicated a median rock size of
approximately 16 inches. In several places along the bank, rock
exceeded three (3) feet in diameter. In addition, there is considerable
vegetation on the west bank of the channel.  Repair work planned for
Reach 3 will involve mainly supplementing existing rock specifically in
places along the bank where mno rock is present. This rock repair work
will mainly be performed from station B-80 to B-140. From approximately
station B-140 the natural stream flood plain begins and no repair work
is planned. A typical section for Reach 3 is shown on Figure 19, Mud
Creek Reach 3. Information gained from field work on Reach 3 is found
in Addendum C, Field Notes. :

FIELD ENGINEER SUPERVISION

Due to the variability of conditions within all three (3) reaches of the
channel, a field engineer will be on site during repair work to ensure
quality control. ‘

SEDIMENT CONTROL MEASURES UNDERTAKEN DURING CHANNEL REPAIR WORK

The following sediment control measures will be undertaken while repair
work is occurring on the stream channel:

- Care will be taken to not disturb the existing natural channel
bottom.
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Straw bales will be placed din thewstream'bottom at approximate
-100 foot intervals.

R

Sediﬁent fences will bé'used Qhere applicable.
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BACKFILLING AND GRADING _
A1l remaining backfilling and grading activities \wi11 be completed.
Specifically,” the backfilling and grading activities include the

following:

. Movement of excess material from Little Snyder Canyon drainage
construction to portal bench.

- Movement of excess material dumped at toe of portal slope back
-to portal bench.

- Regrading of area not affected by sediment pond4redesign.
- Regrading of portal bench access road.
Upon completion of all backfilling and grading activities, these areas

will be topsoiled, ripped and seeded as called for in the approved
reclamation plan. F




| WATER WELL DISPOSITION

‘‘‘‘‘ g

The water well rights will be transferred to Jack Otani as proposed in
the approved reclamation plan.
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RIPARIAN VEGETATION

e e e et PP N

Riparian veggzgtion will be p]anted as proposéd in the approved
reclamation plan. NAE will monitor revegetation success according to
the following schedule:

- First Year - NAE will perform a reconnaissance survey on the
reseeded site and inspect for shrub survival.

. Second Year - NAE will monitor the reseeded area for cover and
density and monitor shrub survival.

- Third Year - Same as second year.

- Fourth Year - Same as second year. Vﬁﬁ;ﬂf/

y

. Fifth Year - Same as second year. ’

Transects will be randomTy 1ocate§~within the reference area and the
reseeded area. Sample size will be dependent -upon the number needed to
obtain statistical adequacy usin§ a least minimum sample size as
presented in UDOGM guidelines. The reclamation sequence and time table
is presented on Figure 20, Blazon No. 1 Mine Reclamation Sequence and
Time Table. It s noted that the first reclamation activity to be
performed will be reconstruction of the sedimentation ponds. The only
other reclamation activity which will be conducted prior to
reconstruction of the sedimentation ponds will be repair work of the
access road ditch because this area does not drain to the sedimentation
ponds.
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FIELD ENGINEER SUPERVISIONH'
A field engineer will be present during reclamation activities. The

field engineer will be under the supervision of a qualified Professional
Engineer, registered in the State of Utah.
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AS-BUILT CERTIFICATION ;,‘

Once reclamation activities are completed, the various components of the
reclamation ‘work will be certified "as-built" by a qualified
Professional Engineer, registered in the State of Utah. As-built
drawings of all applicable components of the reclamation work will be
submitted to UDOGM(§§ requiredz) ’ /\

_ W

i
i,,}é()
AV i

iy
i

7
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ADDENDUM A

SEDIMOT ITI COMPUTER MODEL



The following are excerpts from the SEDIMOT II Users Manual describing
the history and purpose of the SEDIMOT II Hydrology Model.
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TN

PREFACE ’ i

The University of Kentucky, College of Agriculture, Department of Agri-
cultural Engineering (UKAE) has developed a model. for design of runoff

and sediment control structures, referred to as SEDIMOT I, which is de-
scribed in the Design Manual for the SEDIMOT || Hydrology and Sediment-
ology Model . (This manual is referenced later in this paper as "the UKAE

SEDIMOT Il Manual".) Two computer programs (actually, two versions of
the same program) written by UKAE and described in the UKAE SEDIMOT
Il Manual, have been converted to run on the IBM Personal Computer (PC
or XT) by Jesse G. Mayes2.

The first pro'gram, SEDPC, is an IBM PC (Microsoft) fortran version
of the IBM 370 mainframe fortran batch program for sediment pond design.
The only modifications that have been made are the programming changes
necessary to convert from the IBM 370 fortran to the IBM PC fortran.
All the algorithms remain the same and the capabilities of the PC version
are identical to those of the mainframe version. The date of the latest
UKAE update inciuded is indicated on the program output.

The second program, SEDCREAT, is an IBM PC (Microsoft) fortran ver-
sion of the HP 3000 mainframe fortran interactive program for sediment
pond design. In addition to the programming changes necessary to convert
from the HP 3000 fortran to the IBM PC fortran, all the design caiculations
have been deleted. Thus. SEDCREAT only allows the user the options of
building a new batch data file (to be run using SEDPC) or of modifying
an existing file. The interactive format remains identical to that of the
HP version, making the use of SEDCREAT very convenient for those users
already familiar with the HP version. In addition to the instructions inciuded
here, the user should have availabie the UKAE SEDIMOT H Manual for inter-
preting the input.

The PC version of SEDIMOT Il is available from:
Oklahoma Technical Press

815 Hillcrest
Stillwater, OK 74074

Design Manual for the SEDIMOT I Hydrology and Sedii‘nentology Mode!,
University of Kentucky, Colleye of Agriculture, Oepartment of Agricul-
tural Engineering _

2
Mr. Mayes is a principal in Tech Engineering, Inc.



CHAPTER 1- .
INTRODUCTION

The Surface Mine Conwol and Reclamacion Act, PL-95-87, requires that surface mining
activities be planned and conducted to minimize changes in the hydrologic balance. Proposed
regulacions (30 CFR 715, 717, 816, and 817, 1981) will allow the miner to use alternative surface
mine strategies and sediment control methods to meet a sertleable solid scandard of 0.5 ml/L. To
evaluate the effecriveness of these alternacives, hydrology and sedimentology simulation models
may be used. Ideally chese models should be both simple and accurate. In practice, however, rade-
off between simplicity and theoretical accuracy is necessary. This reporr describes a simulation
model, constructed using simple algorichms requiring easily measured or calculated inpus para-
meters, that can be used to evaluate the effectiveness of surface mine and sediment control scrace-
gies.Thehputpmmeteuto:h'umoddmbeadmud&ommapand:itemydaa.

It is possible to model the respanse of the entire runoff-erosion-transport process for a water-

shed using either 2 lumped parameter approach or distributed parameter approach. Lumped para-

meter models evaluate the response of:hee’ntirgwuetsho;dasasingkhydmlogicuni:.Asingle
setofhputpmmmdm&muﬁe:hetoddnhagebaﬁn.Vaﬁaﬁomhmmhed
émeﬁammnﬂdcdbyadjnﬁng&mhpumw&hmwdghndm«hods
and/or regression equarions. Lumped parameter models are relatively inexpensive and simple to use
but tend to makouimymmb-pmmmdspaﬁanyvﬁedmpom&omdiffmthnduss
within 2 watershed. Examples of lumped parameter models are HYSIM (Betson et al., 1980) and
TENN-I (Overton and Crosby, 1979). In contrast to the lumped paramerer approach distribuced
parameter modeis divide the watershed into subareas each having relacively uniform buc distinczly
individudcham:c'sdc.iachmbmkchm'zedbyiuownmcﬁnpmpame:m :
Common solution techniques in distributed paramerer models are finice difference and finite
clement approximations to the governing flow and Transport equations. Distributed parameter
models are capable of predicring the spadal-varied response from differenc land uses bur often
require large amounts of input data and computer time. Examples of distributed paramerer modeis
are the CSU model (McWharter et al, 1979), ANSWERS (Beasley et al., 1980) and FESHM (Wolfe
et al, 1981). Because of the drastically different land use on a stripmine watershed a distributed
parameter approach should be used to evaluate the effectiveness of mining strategies and sediment
control methods. '
Recently, 2 simple discributed parameter simuladion model called SEDIMOT | (Wells et al.,
1980; Barfield er al, 1980) has been developed by University of Kentucky personnel. Empirical
routing techniques are used in SEDIMOT I to reduce the input requirements of the distributed

- models described in the previous paragraph. A composite runoff hydrograph is calcualted by using

the SCS’s TR-35 (1975) cabulated runoff values. Sediment yield, particle size discriburion, and

|  sediment graphs are predicted for each subwatershed using Williams’ technique (1975a, 1975b)
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and combined at the watershed ouclet. SEDIMOT I is also capable of evaluating the performance
of 2 single detention pond. Because the SCS’s TR-55 tables are used in SEDIMOT I it is virrually
impossible to test it against observed runoff daca. SEDIMOT I is an event (racher than continuous)
simuiaction model. :

Ward et al. (1980) also developed a simple distributed simulation model called WASHMO. Like
SEDIMOT I, empirical routing techniques are used, but in WASHMO, unic hydrographs are used to
predict runoff from each subwatershed. The runoff hydrographs are then translated to the water-
shed outler (based on wravel time) and combined to form 2 composite hydrograph. WASHMO has -
been tested on five wacersheds (Ward et al., 1980)..No sediment routines are included in WASHMO:;
hence, it is necessary to separarely estimate sediment yield and sediment size in order to evaluate
the performance of a derention pond. WASHMO is also an event simulacion model.

Based on the resuits of these two studies it was decided thar a second generation mode! should
be developed that incorporates the general modeling approach used in WASHMO and SEDIMOT L
Furthermore it was decided that the second generarion model should be expanded to include algo-
rithms to evaluate the performance of additional types of sediment control structures, as well as
combinations of these structures. This second generation model is referred to as SEDIMOT 1[I
(SEdimentology by Distributed MOdel Treacment) in reference to the similar format and model-
ing philosophy adopted from the original SEDIMOT I model.

S.EDIMOTIIwilIbeduaibed'mmopm?anlconnhsalitmmereviewandadescﬁp-
tion of the modeling techniques used in SEDIMOT II. It is divided intn four major arsas: (1)
rainfall component, (2) runoff component, (3) sediment component, and (4) sediment control
component. For each component a literature review is firsc presented and then followed by a
descripdion of the modeling technique used in SEDIMOT IL. Abous the same level of sophisdicarion

was strived for in all four components. Part I is the user guide to SEDIMOT II which contains
the required formar of inpur parameters. A representative watershed is used co illustrate recom-
mended procedures to obtain these inputs. :

'Thedeﬁnidonofsymbck‘uudhthkmnudwmchangewi:htoyics.Webeﬁen:hz:he
material can best be presented by adopting the nomenclacure thar is most frequentdly used in their
respective disciplines. Unfortunately, this required us to duplicate symbols between different
subjects. '
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INTRODUCTION -

This is the usets' manual for the SEDIMOT [I model. [t is written to heip
you understand the model to the extent necessary to apply it to your day-to-day
hydrologic and sediment control design needs. The users’ manual is written
intentionally in an informal! tutorial fashion. The manual is written to teach
you how to apply the model in a step-by-step fashion. It contains a complete
explanation of terms, numerous illustrations, example problems drawn from actual
mine plans, and exampie input data.

From its very conception, the SEDIMOT II model was formulated with
the ultimate user in mind. The techniques and methodologies used in the model
are, ,.where available, those which many users have had in their schooling and
use in every day applications. The authors have drawn from experiences gained
in teaching over 2,000 short course participants. These teaching experiences
combined with consuiting applications have made this a very pragmatic model
balancing data requirements, cost, time constraints, model complexity, and user
informational needs.

Some of the features of this users’ manual are:

(1) an interactive question and answer format written in simple terms
and providing a list of choices;

(2) a batch input data file option for those who have become more fami-
liar with the model and its daca inpur sequence;

(3) a check of each input data value to determine if it is within expected
lower and upper limits;

(4) default values for input parameters that the user may not have ready
access to and/or parameters that we have found not to be especially
sensitive to final designs and predictions;

(5) a comprehensive list and explanation of input parameters;

(6) listing of suggested parameter va.lues;



(7)
(8)
(9)

(10)

(11)

(12)
(13)
(14)
(15)
(16)
(17)
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listing of the expected range of parameters;

an estimate of parameter sensitivity;

step-by-step explanation of input sequence;

illustration of the method used to determine the value of the input
parameter;

thoroughly explained error messages. to help in quickly identifying
input errors;

complete exampie input data for illustrated examples; |
clga:iy stated major assumptions, limitations, and constraints;
modular subroutines;

increasing levels of complexity for analysis:

analysis of output and resuits;

ete.

CAPSULE MODEL OVERVIEW

This capsule model overview is presented simply to provide the reader

with a single page statement, in momtechnical terms, of the overall model ca-

pabilities.

An expanded overview follows a.nd then a step-by-step discussion of

the needed input sequences.
The model is capable of predicting a storm hydrograph and storm sedi-
ment graph for a user specified design storm. The hydrograph and sediment

graph can be routed along a stream to a given point of interest.

Three sediment control structures are currently modeled:

(1)

A sediment basin of the type commoenly found in surface mining,
farm ponds, urban storm water containment structures, etc.,

(2) a porous rock check dam, and

(3)

a grass filter.



-3-

The sediment trap efficiency of each of these individual s.e'dimem control struc-
tures can be predicted. ~The user may specify sediment control structural de-
signs. The sediment trap effiéiency of one control or a series of 2 mix of these
controls can also be predicted.

Through use of the model the performance of alternative sediment con-
trol options can be readily evaluated. The user can specify the design of alter-
native sediment control structures and locate a mix of these structures through-
out a watershed. Combining a given sediment control scheme with a design
storm, watershed characteristics, and the mine plan, the SEDIMOT Il model can
predict if regulatory mandated sediment performance standards will be met.

EXPANDED MODEL OVERVIEW

The purpese of this section is to present an overview of the SEDIMOT
I model. - Terms and techniques described in this section will be explained in
greater detail in the s;ep—by-step model description section of this users' man-
ual.; It is felt that a broad overview of the model would help the user under-
stand the major model elements. |
Major Model Elements
The major overall steps which the user should be aware of are:
(1) Problem Formulation - i.e. dissection into the necessary model com-
ponents, ie., junctions, branches, structures, and subwarersheds (all
terms will be subsequently defined and illustrated);

(2) Hydroiogic Element - i.e. development of a storm hydrograph for
a given subwatershed; .

(3) Hydraulic Element - i.e. routing and combining storm hydrographs;

(4) Sedimaitologic Element - i.e. determining the quantity of sediment
eroded and routing this sediment load to a sediment control struc-
ture; and

(5) Sediment Control Structures - i.e. design parameters for each sedi-
ment basin, check dam, and grass filter.
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Problem Formulation

T e

Prior to any data input it will be useful to separate the watershed into
the necessary model components. Typically the watershed will be separated
into a series of junctions, branches, structures, and subwatersheds as illustrated
in Figure 1. As can be seen from Figure 1, a junction is where two or more
streams (branches) meet. Also, a junction is always placed at the outiet of
the total watershed, e.g. Junction 3 shown in Figure 1. Three junctions have
been designated in Figure 1.

A branch is simply a stream which has a structure located on it. | Four
Structure types are available: (1) sediment basin, (2) check dam, (3) grass fil-
' ter, and (4) a2 null strucrure. The term "structure” is used because these loca-
tions often designate locations where the user will evaiuate the effectiveness
of sediment control structures. |

A mull structure is used at any locaticn where informaticn about a com-
posite hydrograph, sedimentgraph, er particle size distribution is nesded. Note
that the nmull structure .is simply 2 mechanism to allow the user to get infor-
mation about a composite hydrograph, etc. at that location. More will be said
about the use of the null structure in the Step-Dy-step model description section

of this users’ manual,

Hvdrclogic Element

The storm hydrograph is deveioped in the hydrologic eiement for each
designated vsubwa:ershe_d. The principal steps in dgvelaging a storm hydrograph
are: ’

(1) specify a design storm, e.g. a 10-year, 24-hour event;

(2) specify a temporal storm pattern, e.g., an SCS Type I, Type I, or
accumulated precipitation and associated time increment.
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BRANCH |

Structure |

Structure 2

JUNCTION |
BRANCH |

Structurs |
Structure |

JUNCTION 2

Struc?ura |

’k’

BRANCH.
I

~Figure 1, Schematic of SEDIMOT I Nomenciature
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(3) determine rainfall extraction using the SCS's cyrve number model; and

(4) convelution of a seiected dimensioniess unit hydrograph (This simply
means that the model user selects cne of three unit hydrograph shapes
depending upon watershed conditions, e.g., disturbed, agricultural,
or forested). '

Hydraulic Element

Storm hydrographs a.ré routed to and between structures by Muskingum's
routing procedure. This method was seiected due to its ease of application and

in order to eliminate the need to obtain stream cross sactions.

Sedimemoiogic Element

SEDIMOT II has two different options available to calculate sediment yield:
(1) MUSLE and (2) SLOSS. Sediment yield is calculated for each subwatershed,

- routed to the specified sediment control structure, and then combined to deter-

mine the total sediment entering the structure from all upstream axbwa:egsheds
and upstream structures.

In Subroutine MUSLE sediment yield is estimated using Williams' Medi-
fied Universal Soil Loss Equation (Manual 1, p. 1.6.33, Red Book, Pp. 365-386.
The parameters required are K (soil eredibility), siope length and gradient, and
cP (con:rql practice factor). Sediment yield from each subwatershed is rouced

to a structure by Williams' model (Manual 1, pp. 1.6.39 - 1.6.43, Red Book, pp. 366-

365. Travel time and the particle size distribution are needed input data.
The eroded ‘particle size distribution is adjusted during routing to account for
selected deposition.

The SLOSS Subroutine is a second option available to estimate the quan-
tity of sediment ercded and transported to a specified location. The flow path
of a snbwatershe@ is separated into sicpe s?gmem:s and detachment, transpore,
and depesition are ,ca.lcula.ted for each segment. .



Sediment Control Structures

.

Four sediment control structures can be designed and their performances
evaivated using SEDIMOT II. These structures are: (1) retemtion basin (pond,
sediment basin, etc.), (2) grass filter, (3) porous check dam, and (4) a nuil
structure.

The sediment trap efficiency of a pond (or ponds in series) can be. eval-
vated by two alternative methodologies: (1) DEPOSITS Model or (2) CSTRS Mo-
del. The DEPOSITS Model considers the incoming storm hyd:;:graph, sediment-
graph, and particle size distribution and basin geomerry and hydraulic charac-
teristics (stage-storage and stage-discharge relationships). The pond is concep-
tually divided into four layérs and trap efficiency and effluent concentrations
are determined through use of Stokes' Law.

The .CSTRS Model employs a series of continuous stirred type reactors
to evaluate the performance of a pond. The main difference between the CSTRS
Model and the DEPOSITS Model is thar the CSTRS Model accounts for the mixe
ing between inflow concentrations once flow has entered the pond. The
DEPCSITS Model uses a first-in, first-out plug - flow concept and does net allow
- for this mixing. '

Both modeis will predict the storm vojume discharged, peak discharge,
peak stage, peak and average effluent sediment concentrations, storm detention
time, and basin trap efficiency. |

The sediment trap efficiency of a rock clieck dam ean be predicted by
the cneck dam sediment controi option. A gabion type rock dam would be ty-
pical of ti'xe structure to be evaluated. Calculation of the trap efficiency of
a check dam is based upon water being backed up upstream of the check dam

for a length of time sufficient to allow particles to settle out of the flow. This
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is accomplished by determining the backwater surface profile Yor a 2iven storm
(low and channel configuration and by predicting subsequent dgposition for an
estimated sertling velocity of sediment paxticles;

The grass filter sediment control option predicts reduced velocity of
sediment laden flow and subsegquent deposition associated with a designed fi]-
ter. The sediment trap efficiency of such 2 filter is reiatad to the storm
hydxog'raph’ and sedimentgraph, incoming sediment load, vegetal height and den-

sity, and filter width, length, and siope.
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MUD CREEK HYDROLOGY



Parameters

Total Basin Area 2131 Ac - Given
50 Yr/24 Hr Event 3.00 In - UDOGM
Curve Number 64 - Given
Tc Calculated by Upland Curves

Pg. 100 Red Book

ACZ-




R R K K R R R A R R R R Rk

- WATERSHED IDENTIFICATION CODE
e S .
MUD CREEK CHANNEL - S0Y&/294% Proe froud
- A A O O R R K R S Ry

ERERERRRAOR R R AR INPUT VALUE SR SRk ki e a ke e w

STORM DURATION = 24,00 HOURS
FRECIFITATION DEFRPTH = S 00 ITHNCHES

ok ok % % ¥ X ok % ¥ & % % % %
JUNCTION 1, BRANCH 1, €
¥ ok % % % % % % % % ¥ % %

EEE HYDRAULIC INPUT VALUES FOR SUBWATERSHEDS $ik

WaTER ARES CURVE TO TT - ROUTING COEFFICIENTS UNIT
SHED ACRES MUMBER HF HR E—~HRS A HYDRO

1 ZeE.. 00 &, OO « 480 w000 - 000 - 00 3.0
2 238,00 &4, 0D B3 W D00 « D00
) 854 .00 b G0 . 831 . CHIG . B0 I .0

¥ 4 & COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS % ¥ X

»»»»»» WAETERSHED FEAR FLOW RUNOFF
(CFSH {IMCHES)

i 8. 248 .47
i 47
L] 4

i

-

NOTE: SEDIMENT DOES NOT INCLUDE POSSIBLE DEFOSITION BY DELIVERY RaTIO 2

A¥REL SUMMARY TABLE FOR TOTAL WATERSHED $3¥xx .

RURMNDOFF VOLUME = 56,5531 ACRE-FT
FEAE DISCHARGE

= 112.&100 CFS
s = 1458, 0000 GURES

TIME OF PEAE DISCHARGE = 12,90 HHS

¥ ok & & ¥ % % k %k % ¥ ¥
MNULL STRUCTURE
X ¥ % % ¥ % X % ¥ % ¥ %
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JUNCTION 1, BRANCH 1, STRUCTURE 2
XX OR R & & ok ok X X & % ok % ¥ ¥ Kk ¥ %k % % % ¥

. - -
¥EF HYDRAULIC INPUT VAILUES FOR SUBWATERSHEDS %xs
s TER GRES CURVE TC TT ROUTING COEFFICIENTS UNIT
SHED MNUMEER HF HF E~HEE X HY DR
) 1 S, OO 744 e .4 e
z &, O -3 130 it EL0
¥ % % COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS % % %
WETERSHED FEAKE FLOW RUNOFFE
(CFg) { INCHES)
1 41,10 . 47
= PO.E4 47

NOTE: SEDIMENT DOES NOT INCLUDE FOSSIEBLE DEFOSITION BY DELIVERY RATIO 2

- XRARAE SUMMARY TABLE FOR TOTAL WATERSHED $fk%x

e RUMOFF  VOLUME 26,2891 ACRE-FT
FEAE DISCHARGE = a0, 14173 CFS
AREA &7 5. G000 ACRES
TIME OF FEAE DISCHARGE 12.70 HRS

oh

¥SUMMARY TABLE OF COMBINED HYDROGRAFH AND SEDIGRAFH VALUESH

FREVIOUS MUSEINGUM ROUTING ¥ =
FREVIOUS MUSEINGUM ROUTING & =
FREVIOUES ROUTED PESE DISCHARGE ==
TIME OF ROUTED PESE DISCHARGE =
TOTEL DRATMAGE SRES a
TOTAL RUNOFF  GOLUME = S
FEA&E RUNOFF DISCHARGE = 165,62

TIME TO FEAE DISCHARGEE ) = 1To. 5o HRE

fffff O ok X % ¥ ¥ % % ¥ %
MULL STRUCTURE
ok % & ¥ % % ok ¥ ¥ & %

e
wE

EEE RUN COMPLETED $%%%



**#**ﬁﬁ##K#***%i#*#*##%**##**&ﬁ#**#***&&**$$$
WATERSHED IDENTIFICATION CODE

MUD CREEK CHANNEL - 100YR\Z4HR FEAE FLOW i -

&

L m%#Kﬁ%#ﬁ%ﬁ*%%*#ﬁ**iﬁ***&**%#*#*%i#*ﬁ##ﬁ***#**

EEERE KRR AR AR Rk R INPUT MALUES K Sk e Rk Sk g %
STORM DURATION = 24,00 HOURS
FRECIFITATION DEFTH = AL INCHES

Ty
PRNA W

¥rd HYDRAULIC INFUT VALUES FOR SUBWATERSHEDS $x¥

WETER FES CURVE TC TT  ROUTING COEFFICIENT
SHED ACRES RUMBER HR HR F—-HRES X

268,00 & OO « 480 o 3D - 00 (1)
RIRT WS TS &4, 00 ] W D00 « D00 ’
3 B854, &, O 881 w ) ARty

X ¥ % COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS % % %

WATERSHED FEAE FLOW RUNOFF
(CFS) {INCHES)

o
R o)

Py
a

Ll B o

. 3t

MOTE:  SEDIMENT DOES NOT INCLUDE FOSSIBLE DEFOSITION BY DELIVERY RATIO

FEEXE SUMMARY TABLE FOR TOTal WATERSHED fhgdx

RUNGFF VOLUME

= « FIFg ACRE~-FT
FEAR DISCHARGE = FLHEEIO CFS
ARE S = 1458, 0000 HECRES
TIME OF PEAE DISCHARBE = 12,5 HRS

¥ ok % % %
RMULL
¥ ok kK ok

EoF ok % % ok % %
- STRUCTURE :
¥ ok ¥ % % ¥ % %

3

UNIT
HYDRO

= -
2.4
Z.0
S.0

-t



oA KKK X K K K Kk R4 K ¥ % ¥ K % ¥ ¥ ¥ % %
JUNCTION 1, BRANCH 1 « STRUCTURE 2

kEEF HYDRAULIC INPUT VALUES FOR SUBKWATERSHEDS k¥ %
""" . TER ARES CURVE TC TT ROUTING CUFFFIFIENT& UNIT
SHED ACRES MUMEER HF HF bR HY DR

1 BO1 .00 &4, OO . 744 . e . Ed Ea0
el 172,00 &4, 00 . EF1 . OO0 . LEO LIS .0

¥ % % COMPUTED VaLUES FOR INDIVIDUAL WATERSHEDS % % #%

WATERSHED FEAK FLOW RUMNOFF

(CFS) (INCHES)

1 51,30 -S6
< 25,59 T

- NOTE: SEDIMENT DOES NOT INCLUDE FOSSIBLE DEFOSITION BY DELIVERY RATIO 2

s

FHEEE SUMMARY TABLE FOR TOTAL WATERSHED #%%%x

RUNGFF AV OLUME = E1.3602 ACRE-FT
FEAK DISCHARGE = 75.79491 CF3
AREA = &7 . D000 ACRES
TIME OF FEAK DISCHARGE = 12,70 HRES

. ¥SUMMARY TABLE OF COMEINED HYDROGRAFH AND SEDIGRAFH VALUESY

FREVIOUS MUSEINGUM ROUTING X
FREN ”JU 3 MUSEINGUM ROUTING E H
FREVIOUS ROUTED FE&K DISCHARGE = IS, 52 CFs
TIME OF ROUTED FEA4KE DISCHARGE = L& 50 HRS
TOTAEL L ITRIGGEE SREAQ = 2F3L 000 HBERES
TOTAL RUNOFF YOLUME = G de AL-FT
PRkl RUNOFF DISCHARGE = HOE.L 26 OF3
TIME TO FEAE DISCHARGE = Téa 30 HRS

HRES

£
P

% %
ML
¥ ¥ ¥ % %

¥E¥x RUM COMPLETED ¥¥%#
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product of the rainfall excess intensity, i, in iph and the flow length,
L, in feet is greater than 500. Thepequation is o

m:”\ ‘es ‘ouvi'alf W/l \eap-
=(.928 (n L)9-6/({ 0.4 g0.3 (A
¢ {1)% \1/,'( (" :L.:m G @57

where ¢ is in minutes, n is Mannings n, L is in feet, i,isiniphands » |

is the sfope in ft/ft. Table 2.25 presents some values for n for overy¥
land flow surfaces. > ¥
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Table 2.25. Mannings nl,

Surface

Concrete

Asphalt

Rubble

Short grass pasture
High grass pasture
Mature row crop

* Scattered brush, heavy weeds

Cleared land with stumps and
no sprouts

Cleared land with stumps, heavy
growth of sprouts

Heavy stand of timber, a few
down trees

1. From Neyer (1981).

EXAMPLE PROBLEM 2.3a

To illustrate equation 2.57 consider a short grass with a s
flow length of 200 feet. Consider that the rainfall intensity is

. infiltration loss of 0.5 iph. From table 2.25 n is about 0.03$. Cal
" Solutlon: .

I, =4.75 - 0.50 = 4.25 iph
S = 0.03 R/ft
L =200t
n=0.035
t, = 0.928 (0.035 x 200)%-6/(4.2504 0,03%:3)

= 4,78 minutes
or about § minutes

J— — — R —— PR —



ADDENDUM C

FIELD NOTES



REACH 1

Station Bottom W.S. E.S. % Rock Work
Width Slope Slope Cover Repair
C+20 10’ 1.8 1.6 50% 1, 2
C+40 10' 1.5 1.6 60% 1, 2
C+60 8.5 1.8 1.3 40% 1, 2
C+80 9.5 1.9 1.5 20% 1, 2
C+100 8.0' 1.8 1.6 20% 1, 2
C+120 7.0 1.4 30% 1, 2
C+140 9.0 .3 1.2 40% 1, 2
C+160 9.5' 1.4 1.2 35% 1, 2
9.0

1 Restore east bank as designed
2 Supplement rock on west bank



REACH 2

Station Bottom W.S. E.S. % Rock Work
Width - Slope Slope Cover Repair
B+20 9.8' 1.5 1.5 85% 1
B+40 9.0' 1.5 1.8 95% 1
B+60 -8.5" 1.7 1.5 60% 1
B+80 8.0' 1.6 1.6 70% 1
B+100 8.0' 2.1 1.4 90% 1
B+120 9.0' 1.6 1.4 80% 1
B+140 10.5' 1.3 1.8 75% 1
B+160 10.0° 1.4 1.6 50% 1
B+180 9.5' 1.5 50% 1
B+200 8.0 6.0 20% 2
B+220 8.0' 6.5 10% 2
B+240 13' 2

1 Supplement rock as required
2 Place rock as flagged by UDOGM personnel



REACH 3 .

Station Bottom W.S. E.S. % Rock Work
Width Slope Slope Cover Repair
B+20 10.7 1.6 1.4 80% 1
B+40 8.5 1.6 1.6 90%
B+60 _ 10.5 2 1.3 80% 1
B+80 10.0 1.6 1.6 50% 1
B+100 10.0 2 1.6 80% 1
B+120 9.0 1.6 2.2 70% 1
B+140 10.0 2.8 2.0 25% 1
B+160 -——-- --- -—- -—- 2
1

Suppiement rock on east and west banks in areas where there is no
rock cover

2 Natural channel, no work required



REACH 1 .

Size R3-1 % Cum'l %
in
<4 36 36 36 % Cum'l %
6 6 40 9.4 9.4
11 11 51 17.2 26.6
10 10 61 15.6 42.2
10 10 10 71 15.6 57.8
12 6 5 77 Median 9 in
14 4 4 81
16 2 2 83
18 7 7 90
20 2 2 92
22 1 1 93
24 4 4 97
26 1 1 98
28
30 2 2 100

Median 9 in




REACH 1 .

Section 1 Section 2
Feet Rock Size Feet Rock Size
2 16 2 26
4 5 4 5
6 13 6 24
8 <4 8 8
10 <4 10 30
12 . 4 12 <4
14 10 14 <4
16 15 16 <4
18 18 18 5
20 4 20 <4

Section 3 Section 4
Feet Rock Size Feet Rock Size
2 22 2 9
4 4 4 15
6 <4 N <4
8 10 8 13
10 7 10 11
12 <4 12 <4
14 8 14 15
16 <4 16 24
18 13 18 9
20 4 20 <4

Section 5 Section 6
Feet Rock Size Feet Rock Size
2 20 2 6
4 17 4 6
6 <4 6 18
8 <4 8 <4
10 20 10 <4
12 <4 12 8
14 6 14 8
16 11 16 18
18 <4 18 11
20 <4 20 6



REACH 1 .

Section 7 Section 8

Feet Rock Size Feet Rock Size

2 8 2 <4

4 24 4 <4

6 <4 6 6

8 <4 8 <4

10 4 : 10 18

12 <4 12 <4

14 10 14 10

16 18 16 18

18 14 18 10

120 <4 20 4
Section Z 7 Section 8/0

Feet Rock Size Feet Rock Size

2 12 2 12
4 18 4 24
6 10 - 5 10
8 <4 8 8
10 9 10 <4
12 4 12 8
14 36 14 <4
16 <4 16 6
18 12 18 6
20 <4 20 <4



REACH -

1 2 3 4 5 6 7 8 9 10
1 16 5x4x5 8x15x16 N N N 13x20x8 17x17x10 18x24x12 N
2 24x30x24 5 24 8 30 N N 4 8x4x2 N
3 22 N N 6x20x6 5x2x14 N 8 N 16x16x6 N
4 10x120x 14x12x20 N 16x16xh 12x10x6 6x4x2 20x12x12 24 12x4x12 4
5 30x20x12 20x20x12 N N 20x30x12 N 6 16x12x6 N L
6 8x8x3 8x8x3 N N N 12x10x2 10x12x6 18 12x12x8 6
7 8 24 N N 4 N 12x12x6 18 16x18x8 N
8 N . N 6 3 18 N 10 18 10 4
9 12 18 10 N 12x12x3 4 36 N 12 N
10 12 24 10 8 2 8 2 6 6 N

N = No rock or less than &4 inches



,,,,,

REACH 2 .

Size R3-1 % Cum'l %
in
<4 19 19 27 % Cum'l %
8 8 35 9.9 9.9
8 8 54 9.9 19.8
19 19 23.5 43.3
10 9 9 11.1 54.4
12 14 14 Median 9.2 in
14 5 5
16 6 6
18 3 3
20 4 4
22 1 1
24 2 2
26 1 2
28 1 1
30

100

Existing median rock size estimation



REACH 2 .
Section 1 Section 2
Feet Rock Size Feet Rock Size
2 <4 2 <4
4 <4 4 3
6 15 6 <4
8 <4 8 11
10 28 10 9
12 <4 12 7
14 5 14 8
16 <4 16 20
18 20 18 8
20 19 20 8
Section 3 Section 4
Feet Rock Size Feet Rock Size
2 <4 2 14
4 16 4 6
6 10 6 7
8 9 8 16
10 20 10 17
12 10 12 9
14 16 14 8
16 19 16 13
18 9 18 12
20 12 20 29
Section 5 Section 6
Feet Rock Size Feet Rock Size
2 <4 2 13
4 <4 4 <4
6 9 6 13
8 24 8 24
10 <4 10 <4
12 4 12 13
14 <4 14 8
16 13 16 10
18 15 18 6
20 13 20 4



Section 7 Section 8
Feet Rock Size Feet Rock Size
2 20 2 12
4 <4 ' 4 4
6 18 6 27
8 15 8 17
10 12 10 ' 6
12 4 12 4
14 8 14 10
16 8 16 12
18 12 18 8
120 8 20 10
Section 9 Section 10
Feet Rock Size Feet Rock Size
2 20 2 12
4 12 4 4
6 12 5 8
8 8 8 8
10 5 10 10
12 4 12 6
14 5 14 4
16 4 16 <4
18 8 18 8
20 4 20 12



REACH % £
1 3 4 S 6 7 8 9 10
1 N N 22x16x6 N 28 N 5 N 24x16 23x14
2 N N N 15x7 7x10 8x5 8 17x27 8x9 6x10
3 N 16 8x12 11x7 31x9 11x9 17x16 24x15 6x12 20x14
4 10x18 6x6 8x6 15x17 18x16 9x10 8x8 16x10 10x15 35x24
5 N N 12x12xh 24 N 6xk x4 N 20x14x6 12x14x20 420x4x6
6 12x20x6 4 T4x16x8 24 N 16x16x8 8 10 6 4
7 20 N 24 x24x6 20x20x6 12 4 10x10x4 10x10x3 12 8
8 12 4 36x36x8 24 x24 x4 6 4 10 20x12x4 8 10
9 20 12 16x16x5 8 6x6x2 4 S 4 8 4
10 12 N 8x4x2 8 10 6 4 N 8 12

N = No rock or less than & inches



REACH 3 .

sze R3-1 % Cum'l %

mn ‘

<4 7 14 14 % Cum'1l %
4 22 9.3 9.3
3 6 28 7.0 16.3
7 14 42 16.3 - 32.6

10 1 2 44 11.6 46.5

12 5 10 54

14 0 0 58 4.7 51.2

16 2 4 60

18 1 2 68

20 4 8 70

22 1 2 82

24 6 12

26 0 0

28 0 0

30 9 18 100
50

Median 11.5 in Median 16 in




REACH 8.3

4 5 6 7 8 ;9 10
1 20 12 36 4 N 22 b 8 12 8
2 5 S 30 12x12x2 10x10x3 12x8x8 36x18x8 12x12x4 T4x14x3 24
3~ 24 36 N N N 12x12x2 12x12x4 4 6 20
L3 30 30 24 24 36 N N 12 12 24
5 5 12 36 24 18x18x12 18 21 N 8 6

'

N = No rock or less than 4 inches
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SUMMARY

The following reclamation plan has been prepared to address remaining
reclamation liabilities at the Blazon No. 1 Mine located near Clear
Creek, Utah. In addition, this plan contains a revised sediment pond
design which will mitigate the Notice of Violation (NOV) No. 88-13-2-1
received June 30, 1988. )

This plan has been developed in order for NAE to resolve all remaining
reclamation 1iabilities in one coordinated effort. This plan
specifically addresses issues discussed with NAE representative Bill
Prince by the Utah Division of 0il, Gas and}Mining (UDOGM) during a site
visit on June 21, 1988, dssues discussed with NAE's engineering
consultant Dan Keuscher, ACZ INC. during a site visit on July 14, 1988
and a subsequent meeting between Dan Keuscher and UDOGM Division on
August 1, 1988. 1In addition, this plan addresses questions and concerns
of UDOGM in a conference call August 12, 1988

The following reclamation activities and facilities are discussed in

this plan:
° Sediment Ponds
¢  Little Snyder Canyon Drainage Design
° Transformer Road

Access Road and Cross Culverts

e Culvert "A" Area Channel Restoration
® Mud Creek Channel Repair

¢ Backfilling and Grading

L Water Well Disposition

e Riparian Vegetation

e Reclamation Monitoring Term

° Reclamation Sequence and Time Table

Where applicable, design criteria and methodology, and work methodology
have been provided in this plan for the specific reclamation activities.
The Final Reclamation Plan Summary Map (Map A-1) shows the location of
remaining reclamation activities.
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SEDIMENT PONDS

Based on discussions between NAE and UDOGM personnel, the redesign of
the sediment pond system at the Blazon No. 1 Mine will result in a minor
modification to the reclamation plan. Major aépects of the sediment
pond redesign include:

o A one cell pond
e Combined 5H:1V embankment slopes
° Principal and emergency spillways

The design of the sediment pond involves three (3) major components:

. Hydrology
° Sediment Yield
U Hydraulic Design

HYDROLOGY

The required runoff volume for the sediment pond was based on the
10-year, 24-hour storm event. The peak flow resulting from the
100-year, 24-hour storm event was used as the design criteria for the
principal and emergency spillways. The sediment pond drainage area is
shown on Figure 1, Blazon Sediment Pond - Drainage, and the hydrology
calculations for runoff and peak flow are shown on Figure 2, Blazon
Sediment Pond - Hydrology.

SEDIMENT YIELD

Sediment yield for areas which drain to the sediment pond was calculated
using the Universal Soil Loss Equation (USLE) (Wischmejer and Smith,
1965). The USLE is given by the following equation:

A = (R)(K)(LS)(CP)



BLAZUN

Figure 1
SEDIMENT PUND - DRAINAGE

1'
AW

. 1000 FEET
O\

AT

DRAINAGE AREA:
Undisturbed 8.5 Ac, CN
Disturbed 1.3 Ac, CN

Tc, Use Kirpick Tc = .0078
' L = 1,580

Tc .028

1

10 Yr. Runoff = 0.26 Ac-Ft
Q10 = 3.3 cfs
Q25 = 5.8 cfs
QlOO = 7.5 cfs

1/Using the SEDIMUT II Hydro

64 Total 9.8 Ac, CN = 67
90
L'77(L/H)'385
H = 760"

Togy Model




Figure 2
BLAZUN SEDIMENT POND - HYDROLUGY - Part 1
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-— SEDPC =--
SEDIMOT II MODEL FOR THE IBM PC/XT
CONVERTED BY JESSE MAYES

VERSION 1.10 NOVEMBER 17,1983
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UNIVERSITY OF KENTUCKY COMPUTER MODEL

OF SURFACE MINE HYDROLOGY AND SEDIMENTOLOGY
FOR MORE INFORMATION CONTACT THE AGRICULTURAL
ENGINEERING DEPARTMENT

THE UK MODEL IS A DESIGN MODEL DEVELOPED TO PREDICT
THE HYDRAULIC AND SEDIMENT RESPONSE FROM SURFACE
MINED LANDS FOR A SPECIFIED RAINFALL EVENT (SINGLE STORM)

VERSTION DATE $-23-83

DISCLAIMER: NEITHER THE UNIVERSITY NOR ANY OF ITS EMPLOYEES
ACCEPT ANY RESPONSIBILITY OR LEGAL LIABILITY FOR THE
CONCLUSIONS DRAWN FROM THE RESULTS OF THIS MODEL

khkkhkdkkkhhkhkhhhkkhkkhhkhkkhhkdhhhkhhhkdhhkhkhhkhkhddhhkhhkhhbhkhhkkdhdhkkhkhdhhhkdhitihkxk
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*
THE FOLLOWING VALUES ARE NOW PREDICTED BY SEDIMOT II. *
THEY CAN BE FOUND IN SUMMARY TABLES. *
1. PERIOD OF SIGNIFICANT CONCENTRATION *
2. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION *
DURING PERIOD OF SIGNIFICANT CONCENTRATION *

3. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION *
DURING PEAK 24 HOUR PERIOD *

4. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION *
DURING PERIOD OF SIGNIFICANT CONCENTRATION *

5. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION *
DURING PEAK 24 HOUR PERIOD *

*

*

*

*

ALL CONCENTRATIONS ARE IN ML/L.

R R E R R
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WATERSHED IDENTIFICATION CODE

NAE SED POND - 10YR\24HR STORM VOLUME
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Figure 2
BLAZON SEDIMENT POND - HYDRULOGY - Parc 2
kkhkkhhkhkhkhkhkkkkkkkx*x*TNPUT VALUES***kkkkkkkkdhdhkkhkkkkk

STORM DURATION = 24.00 HOURS
PRECIPITATION DEPTH = 2.42 INCHES

* % % % k * Kk * X * * *k * * kx % % k *k % *k % %

JUNCTION 1, BRANCH 1, STRUCTURE 1
* %k %k % *k *k k *k *k *k %k *k *k * Kk *x * * * * * * *

**% HYDRAULIC INPUT VALUES FOR SUBWATERSHEDS #***

WATER AREA CURVE TC T ROUTING COEFFICIENTS UNIT
SHED ACRES NUMBER HR HR K-HRS X HYDRO
1 9.80 67.00 .028 .000 000 .00 .0

* % % COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS * * *

WATERSHED  PEAK FLOW RUNOFF
(CFS) (INCHES)
1 3.34 32

NOTE: SEDIMENT DOES NOT INCLUDE POSSIBLE DEPOSITION BY DELIVERY RATIO 2

*%%%% SUMMARY TABLE FOR TOTAL WATERSHED *#***%*

RUNOFF VOLUME

PEAK DISCHARGE

AREA

TIME OF PEAK DISCHARGE

.2644 ACRE-FT
3.3410 CFS
9.8000 ACRES

12.00 HRS

i nh

% % % % % %k %k % %k % *

NULL STRUCTURE
¥ % *k Kk k k *k Kk * *x Kk *
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Figure 2
BLAZUN SEDIMENT PUND - HYDROLOGY - Part 3
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SEDIMOT ITI MODEL FOR THE IBM PC/XT
CONVERTED BY JESSE MAYES

VERSION 1.10 NOVEMBER 17,1983
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UNIVERSITY OF KENTUCKY COMPUTER MODEL

OF SURFACE MINE HYDROLOGY AND SEDIMENTOLOGY
FOR MORE INFORMATION CONTACT THE AGRICULTURAL
ENGINEERING DEPARTMENT

THE UK MODEL IS A DESIGN MODEL DEVELOPED TO PREDICT
THE HYDRAULIC AND SEDIMENT RESPONSE FROM SURFACE
MINED LANDS FOR A SPECIFIED RAINFALL EVENT (SINGLE STORM)

VERSION DATE 9-23-83

DISCLAIMER: NEITHER THE UNIVERSITY NOR ANY OF ITS EMPLOYEES
ACCEPT ANY RESPONSIBILITY OR LEGAL LIABILITY FOR THE
CONCLUSIONS DRAWN FROM THE RESULTS OF THIS MODEL

khkkkkkkhdhhkhhdhkhhdhkhkhddkkddkhhddhhhdhhkhdhhhhhkhhkihkhhhhhhhhkhkhhdhkdhdhkrk
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hhkkkkkhkkhkhkhhkhdkhkhhkhddkhhkhhhhhkhkkhhhkhhhhhhdkhhkhhhhrdhkhhkhhkhhkhhdhxk

THE FOLLOWING VALUES ARE NOW PREDICTED BY SEDIMOT II.
THEY CAN BE FOUND IN SUMMARY TABLES.
1. PERIOD OF SIGNIFICANT CONCENTRATION
2. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION
DURING PERIOD OF SIGNIFICANT CONCENTRATION
3. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION
DURING PEAK 24 HOUR PERIOD
4. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION
DURING PERIOD OF SIGNIFICANT CONCENTRATION
5. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION
DURING PEAK 24 HOUR PERIOD

ALL CONCENTRATIONS ARE IN ML/L.

% % N H O N ok ok ok Ok ¥ Ok % OF F
* % ok ok H % b ok F N K ¥ Ok * ¥

EEFE RS EEESE S S E LR EE S L LR LR S LR EEE SR E SR LR EE RS E R R ko R R

khkhkkkkhhkkhdhhhkhdhrhhdhhhkhkhhhhkddhkhkhkddhkhhdhdhkkihdihx

WATERSHED IDENTIFICATION CODE

NAE SED POND -~ 25YR\24HR STORM PEAK FLOW

hhkkkhhkhkhkkhkhkhkhrhhhkhrhkrhkhrxhhkhkhhkhkhkrhkrkkhhkhdhhkx
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Figure 2
BLAZON SEDIMENT POUND - HYDROLOGY - Part 4

kkkkdkkdkkkkrkkkkrxxkk ik %X INPUT VALUES* %% %kkkdkhhhkhhkhhkkhkhkhkx

STORM DURATION = 24.00 HOURS
PRECIPITATION DEPTH = 2.90 INCHES

* % % % % Kk Kk * % * % % k * k % % *k *x * * * *

JUNCTION 1, BRANCH 1, STRUCTURE 1
* k k k k k %k *x Kk k k k Kk Kk %k *k * k * *k * *x %

*%% HYDRAULIC INPUT VALUES FOR SUBWATERSHEDS ***

WATER AREA CURVE TC TT ROUTING COEFFICIENTS UNIT
SHED ACRES NUMBER HR HR K-HRS X HYDRO
1 9.80 67.00 028 000 .000 00 0

* % * COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS * * =*

WATERSHED PEAK FLOW RUNOFF
(CFS) (INCHES)

NOTE: SEDIMENT DOES NOT INCLUDE POSSIBLE DEPOSITION BY DELIVERY RATIO 2

*%%%% SUMMARY TABLE FOR TOTAL WATERSHED *%%%%

e o e . T —— T —— - — —— Y G —— A ——— > ——— 0 i i $ouP G S

RUNOFF VOLUME

PEAK DISCHARGE

AREA

TIME OF PEAK DISCHARGE

.4378 ACRE-FT
5.8075 CFS
9.8000 ACRES

12.00 HRS

W wn

¥ % % % % * % % *x % *x *

NULL STRUCTURE
* k k k k Kk k k k %X * %



Figure 2
BLAZON SEDIMENT POND - HYDROLOGY - Part 5

1 *****************************************************************
-~ SEDPC --
SEDIMOT II MODEL FOR THE IBM PC/XT
CONVERTED BY JESSE MAYES

VERSION 1.10 NOVEMBER 17,1983
Ahkkkkkkkhkhkhkhhhhkhkkhhkkhxrdrhhhhhkhhhhhhkdkdhhhhhdhhdhhdhrrdhkrk

ok hkkkkkhkkkkkkkkhhkkhhhhkkhhhhkhkdhkhhddhhhhhdhkrkhhkddrhhdrrhhhhrrdd
kkdekkkhhhkkrhhkhr Ak kA kA h kXX kxk k¥ kkkkhhhhhhhhhhhhhhrhrhhhhhkhhdk

UNIVERSITY OF KENTUCKY COMPUTER MODEL

OF SURFACE MINE HYDROLOGY AND SEDIMENTOLOGY
FOR MORE INFORMATION CONTACT THE AGRICULTURAL
ENGINEERING DEPARTMENT

_ THE UK MODEL IS A DESIGN MODEL DEVELOPED TO PREDICT
' THE HYDRAULIC AND SEDIMENT RESPONSE FROM SURFACE
MINED LANDS FOR A SPECIFIED RAINFALL EVENT (SINGLE STORM)

VERSION DATE 9-~23-83

DISCLAIMER: NEITHER THE UNIVERSITY NOR ANY OF ITS EMPLOYEES
ACCEPT ANY RESPONSIBILITY OR LEGAL LIABILITY FOR THE
CONCLUSIONS DRAWN FROM THE RESULTS OF THIS MODEL

*****************************************************************
*****************************************************************

*****************************************************************

* *
* THE FOLLOWING VALUES ARE NOW PREDICTED BY SEDIMOT II. *
* THEY CAN BE FOUND IN SUMMARY TABLES. *
* 1. PERIOD OF SIGNIFICANT CONCENTRATION *
* 2. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION *
* DURING PERIOD OF SIGNIFICANT CONCENTRATION *
* 3. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION *
* DURING PEAK 24 HOUR PERIOD *
* 4. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION *
* DURING PERIOD OF SIGNIFICANT CONCENTRATION *
* 5. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION *
* DURING PEAK 24 HOUR PERIOD *
* *
* *
* *
* *

ALL CONCENTRATIONS ARE IN ML/L.

***************************************************************

kkkkhkhkhkhkdhhkkhhkhkhhkhxhdhhhhkxrhhhkdhhkhxrhkhkhddk

WATERSHED IDENTIFICATION CODE

NEA SED POND =~ 100YR\24HR STORM PEAK FLOW

khkkhkkkhkhkrkhxrhhhkhkhhkhkhrhhhhkkkhhkhkrhhdhrhk
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Figure 2
BLAZON SEDIMENT POND - HYDROLOGY - Part 6

*hhkkkkdkhkkkdkkxkxxkkxx %X TINPUT VAILUES* ***%k%xkkkkkkkkhkhkhkhkkk

STORM DURATION = 24.00 HOURS
PRECIPITATION DEPTH = 3.20 INCHES

¥ % % % *k %k %k %k k% % % * % % %x % k * % * % *x %

JUNCTION 1, BRANCH 1, STRUCTURE 1
* k Kk k k *k %k %k %k k k %k Kk * *k * * % % % % * *

**% HYDRAULIC INPUT VALUES FOR SUBWATERSHEDS **%

WATER AREA CURVE TC TT ROUTING COEFFICIENTS UNIT
SHED ACRES NUMBER HR HR K-HRS X HYDRO
1 9.80 67.00 .028 . 000 .000 .00 0

* * % COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS * * *

WATERSHED  PEAK FLOW RUNOFF
(CFS) (INCHES)

—— e . — — - ———— -~ ——— — > . ——— - . ——— T

NOTE: SEDIMENT DOES NOT INCLUDE POSSIBLE DEPOSITION BY DELIVERY RATIO 2

*%%%%* SUMMARY TABLE FOR TOTAL WATERSHED **#%%*

RUNOFF VOLUME

PEAK DISCHARGE

AREA

TIME OF PEAK DISCHARGE

.5611 ACRE-FT
7.5021 CFS
9.8000 ACRES

12.00 HRS

* x k k % %k *x % % * * %

NULL STRUCTURE
* k k Kk Kk *k *k k k * % *



Where:

Sediment yield (tons/acre/year)

Rainfall factor

Soil erodibility factor
LS
cp

Length slope factor

Control practice factor

The sediment yield calculations for the sediment pond
as follows:

Sediment Yield Calculations

drainage area are

Watershed Area Height Length
(Sq ft) (Ac) (ft) (ft)
Undisturbed 370,260 8.5 710 1,400
Unreclaimed 56,600 1.3 30 540
TOTAL 426,860 9.8

Watershed Slopes

Undisturbed Unreclaimed
LC25 350 100
LC50 300 150
LC75 185 70

Average slope = S = ,25Z(LC25 + LC50 + LC75)/A(Sq ft), Where Z =

drainage height

Slope (%) _ 40.0
'S1ope () 21.8

-10-



USLE

Watershed R1 K L52 CP3 Delivery Ratio4 Annual Yield
(tons/acre)

Undisturbed 26 .28 47.1 .032 0.7 7.7

Unreclaimed 26 .28 .79 1.3 1 7.5

&

Footnote:
1 Rainfall factor taken from approved reclamation plan
2 Barfield (page 332) LS = (L/72.6)™ (65.02 x° + 4.54 x + 0.065)

Where: LS = Length slope factor
= Slope length (ft)
m = 0.3 slope < 3%
0.4 slopes 3% to 5%
0.5 slopes> 5%
x = Sin®,@= slope angle®

3 Table 1, C Factors
Figure 3, Delivery Ratio

Sediment Calculations

Watershed Annual Yield Acres Total Yield
Undisturbed 7.7 8.5 65.5
Unreclaimed 7.5 1.3 9.8

75.3 T/yr

Conversion to Ac-Ft

75.3 T/Yr x 2,000 1b/T x cu-ft x ac-ft = .03 ac-ft/yr
: 100 1b 43,560 ft
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Table 1

C FACTORS

Vegetative Canopy

Cover That Enters the Soil Surface

Type and Height Percent Type 0 20 40 60 80 95+

No appreciable canopy G 0.45 0.20 0.10 0.042 0.013 0.003
w 45 .24 .15 .091 .043 .011

Tall weeds or short brush 25 G .36 .17 .09 .038 .013 .003
with average drop fall W .36 .20 .13 .083 .041 .01
height of 20 inches 50 G .26 .13 .07 .035 012 .003
W .26 .16 .11 .076 .039 .01

75 G .17 .10 .06 .032 .011 .003

W 17 a2 .09 .068 .038 011

Appreciable brush or bushes, 25 G 40 .18 .09 .040 013 .003
with average frop fall ] 40 .22 g4 .087 .042 011
height of 6% feet 50 G .24 .16 .08 .038 .012 .003

W .23 .19 .13 .082 041 .01

75 G .28 .14 .08 .036 012 .003

W .28 17 .12 .078 .040 .01

Trees, but as appreciable Tow 25 G 42 .19 .10 .O41 .013 .003
brush. Average drop fall W 42 .23 b .089 042 .011
height of 13 feet 50 G .39 .18 .09 .040 .013 .003

W .39 .31 .14 .087 042 .011

75 G .36 .17 .09 .039 012 .003

W .36 .20 .13 .084 041 011
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Sediment pond required capacity

Runoff Volume

n
o O
)
()]

Q
w

Sediment Volume
TOTAL 0.29 ac-ft

HYDRAULIC DESIGN

The revised sediment pond design 1is shown on Map A-2, Blazon
Sedimentation Pond Design.

The sedimentation pond spillway calculations are shown on Figure 4,
Sediment Pond Spillway Design. Stage/storage relationship is shown on
Map A-2, Blazon Sedimentation Pond Design.

The sedimentation pond as planned will be a permanent structure. During
construction of the sedimentation pond~a qualified field engineer will

be on site.

SEDIMENT CONTROL TECHNIQUES DURING CONSTRUCTION

Care will be taken during the sediment pond construction activity to
prevent any damage to the Mud Creek channel bottom.

During these activities, the following sediment control techniques will
be incorporated to minimize impacts to the hydrologic regime:

e Sediment fence placed along Mud Creek at the approximate water
level

e Straw bales placed at the north end of the sediment pond
construction area

° Additional straw bales and sediment fence as needed

-14-



FIGURE 4

SED/IMENT  POND SPILLWAY DES/IGHN

LRINCIPAL ~SPILLWAY

USE SHARPE CRESTEDL WE/R CONTROL

Q= CbH"
WHERE C = 3,27 + 0.4 HA~ -
b= Weir LENneTH (2.0'0/4 risER) = &. 28]
Requirer Q _(I10YR/24HR STORA) = 33 cfr

’ 4
TRY =03 , w=4s5] C =336

o =G2) za)Co,z)Ls'-'-‘ 3.4chr QK

Requirep Q@ (I100YR/ 24 HR STORM) = Z & chr

TRY #= 0.8, W= 4.5, C=33/

YA
= (3.31006.28C0.s) = 73 ch
TRY H#= O.é/l \,\/:4,5’/ C =232
LS
@=(r2)(c28)Cos)” = 9 7c¢4
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STORM AT H = 0.6 F&&e7
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- ’ - Ve
b hand .5..// H— .Op.Z ’.o, /——
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LITTLE SNYDER CANYON DRAINAGE DESIGN

The drainage design for Little Snyder Canyon has been prepared by
Earthfax Engineering, Inc., Salt Lake City, Utah. This plan has been
submitted to UDOGM under separate cover and is currently under review.
A11 design criteria and methodologies are contained under separate cover
in the Little Snyder Canyon Drainage Plan.

-16-



TRANSFORMER ROAD

NAE plans to reclaim the transformer access road. The planned
reclamation of the transformer road will result in a minor modification
to the approved reclamation plan. Reclamation of the transformer road
will involve the following activities:

® Removal of water tanks or collapsing tanks and backfilling.

e . Removal of power pole adjacent to transformer pad.

° Removal of transformer pad.

. Repair of existing reclamation on water tank and access road.

® Pulling of material from the outslope of the road to the
inside with a backhoe, regrading the area and reseeding.

-17-



ACCESS ROAD AND CROSS CULVERTS

The grade of the access road has been checked and the access road ditch
redesigned to reflect a maximum and minimum grade. The reclamation plan
has also been revised to show only two (2) cross culverts on the access
road and the hydrology has been remodeled for the drainage area to show
that the two (2) culverts will pass the design flow. The third culvert
is apparently buried. An attempt will be made to uncover and restore
the third culvert during reclamation activities. However, this culvent
is not critical to site drainage and if reasonable efforts do not
restore its function it will be abandoned in place.

The culvert inlets will be cleaned and rock will be placed at the
culvert entrances to serve as inlet structures. Straw bales will be
placed and anchored above the culvert entrances and at the north end of
the access road during construction to aid in sediment control. A
small swale will be constructed at the access road entry gate which will
divert runoff to the east side of the road.

Supporting hydrology and hydraulic calculations for the access road
ditch and cross culverts are presented on the following figures:

. Figure 5, Blazon Access Road Drainage

® Figure 6, Access Road Ditch Design

® Figure 7, Access Road Ditch - Max. Slope

® Figure 8, Access Road Ditch - Min. Slope

® Figure 9, Access Road Hydrology

] Figure 10, Access Road Cross Culverts - Capacity
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Figure 5
BLAZUN ACCESS ROAD DRAINAGE

"

1. 1000 FEET
A \TAY ¥\

2.42"
.0078 L°

10 Yr/24 Hr Event =

TC, Use Kirpick Tc
L = 1500 H =

Tc = 0.000

Q10 = 3.5 cfs, use 1.8 cfs/culvert

7.6 cfs

77( .385

= L/H)
420

Q50
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Figure 7
ACCESS RUAD DITCH - Max. Slope

CHANNEL # - AC-1 MAX SLOPE

DESIGN PEAK FLOW (cfs), Q = 1.80 CHANNEL SHAPE - TRIANGULAR
MANNING’S NUMBER, n = 0.0300 CHANNEL SLOPE = 6.50
CHANNEL SIDE SLOPE, Z = 1.0 VELOCITY = 4.6

HYDRAULIC RADIUS, R = 0.2206 DEPTH OF FLOW, d = 0.62
WETTED PERIMETER, P = 1.76 BOTTOM WIDTH, b = 0.00
X-SECTION AREA = 0.39 WIDTH OF STREAM, t = 1.25
FREEBOARD = 0.30 TOP WIDTH OF CHANNEL, T =

-21-
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Figure 8
ACCESS RUAD DITCH - Min. Slope

CHANNEL # - AC-2 MIN SLOPE

DESIGN PEAK FLOW (cfs), @ = 1.80 CHANNEL SHAPE - TRIANGULAR
MANNING’S NUMBER, n = 0.0300 ~ CHANNEL SLOPE = 3.50
CHANNEL SIDE SLOPE, Z = 1.0 VELOCITY = 3.7

HYDRAULIC RADIUS, R = 0.2478 DEPTH OF FLOW, d = 0.70
WETTED PERIMETER, P = 1.98 BOTTOM WIDTH, b = 0.00
X-SECTION AREA = 0.49 WIDTH OF STREAM, t = 1.40
FREEBOARD = 0.30 TOP WIDTH OF CHANNEL, T =

-22-
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Figure 9
ACCESS ROAD HYDRULOGY - Part 1

R T R R T T X T
-~ SEDPC --
SEDIMOT II MODEL FOR THE IBM PC/XT
CONVERTED BY JESSE MAYES

VERSION 1.10 NOVEMBER 17,1983
e R EE T L T
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UNIVERSITY OF KENTUCKY COMPUTER MODEL

OF SURFACE MINE HYDROLOGY AND SEDIMENTOLOGY
FOR MORE INFORMATION CONTACT THE AGRICULTURAL
ENGINEERING DEPARTMENT

THE UK MODEL IS A DESIGN MODEL DEVELOPED TO PREDICT
THE HYDRAULIC AND SEDIMENT RESPONSE FROM SURFACE
MINED LANDS FOR A SPECIFIED RAINFALL EVENT (SINGLE STORM)

VERSION DATE 9-23-83

DISCLAIMER: NEITHER THE UNIVERSITY NOR ANY OF ITS EMPLOYEES
ACCEPT ANY RESPONSIBILITY OR LEGAL LIABILITY FOR THE
CONCLUSIONS DRAWN FROM THE RESULTS OF THIS MODEL
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THE FOLLOWING VALUES ARE NOW PREDICTED BY SEDIMOT ITI.
THEY CAN BE FOUND IN SUMMARY TABLES.
1. PERIOD OF SIGNIFICANT CONCENTRATION
2. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION
DURING PERIOD OF SIGNIFICANT CONCENTRATION
3. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION
DURING PEAK 24 HOUR PERIOD
4. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION
DURING PERIOD OF SIGNIFICANT CONCENTRATION
5. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION
DURING PEAK 24 HOUR PERIOD

ALL CONCENTRATIONS ARE IN ML/L.
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WATERSHED IDENTIFICATION CODE

ACCESS ROAD DITCH AND CROSS CULVERTS - 10YR FLOW
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-23-



Figure 9
ACCESS RUAD HYDRULOGY - Part 2

khhkhkhkkkkhhkdhdkdkdkikdx*d**INPUT VALUES* %% %k kkkkhkkhrxhkkhdhkk

STORM DURATION = 24.00 HOURS
PRECIPITATION DEPTH = 2.42 INCHES

* k k k * k %k %k k kx *k * Kk * *x * k % *x % % * %

JUNCTION 1, BRANCH 1, STRUCTURE 1
* k % *k k * kX %k k %k Kk *x k Kk * Kk k * * % % * *

**% HYDRAULIC INPUT VALUES FOR SUBWATERSHEDS #*#*%*

WATER AREA CURVE TC TT ROUTING COEFFICIENTS UNIT
SHED ACRES NUMBER HR HR K-HRS X HYDRO
1 15.00 64.00 060 000 .000 .00 0

* * * COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS * * =*

WATERSHED PEAK FLOW RUNOFF
(CFS) (INCHES)

NOTE: SEDIMENT DOES NOT INCLUDE POSSIBLE DEPOSITION BY DELIVERY RATIO 2

*%%%% SUMMARY TABLE FOR TOTAL WATERSHED #***x%%

RUNOFF VOLUME

PEAK DISCHARGE

AREA

TIME OF PEAK DISCHARGE

.3029 ACRE-FT
3.4639 CFS
15.0000 ACRES

12.00 HRS

[ 1 't

* % % % % % * *x % % * *

NULL STRUCTURE
* % k * *k *k * *x * *x * %

-24-



Figure 10

ACCESS RUAD CROSS CULVERTS - CAPACITY ~ OfSICGMN OF smatt Dams
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CULVERT "A" AREA CHANNEL RESTORATION

Culvert "A" as shown on the Final Reclamation Plan Summary Map (Map A-1)
will be removed as part of final reclamation of the Blazon No. 1 Mine.
As agreed upon with UDOGM, this section of Mud Creek channel will be
designed for the 100-year, 24-hour precipitation event. In addition to
the complete restoration of this channel section (approximately 40 feet
in length), a cutback bank area adjacent and to the south of Culvert "A"
will be repaired and stabilized with rock available on site.

Channel restoration design, design criteria, and hydrology calculations
are presented on the following figures:

° Figure 11, Mud Creek Channel Restoration at Culvert "A"
Typical Section

U Figure 12, Channel Design - Culvert "A"

° Figure 13, Size Distribution of Riprap

° Figure 14, Culvert "A" Area Hydrology
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MIRAFI 140 N FABRIC ——/ ' 0.5" (-3" DRAIN ROCK)

SCALE: |I" = &'

DESIGN EVENT: 100 YR/24 HR, 3.20 IN

DESIGN PEAK FLOW [(Q) = 202 cfs

CHANNEL LENGTH: 40 FT

BEDDING:  USE MIRAF! 140 N FABRIC COVERED
BY 6 INCHES OF -3" DRAIN ROCK

MUD CREEK CHANNEL RESTORATION AT CULVERT A

[YPICAL SECTION
FIGURE /I




CHANNEL # - CULVERT A

Figure 12
CHANNEL DESIGN CULVERT "A“

DESIGN PEAK FLOW (cfs), Q = 202.00

MANNING’S NUMBER, n = 0.0400
CHANNEL SIDE SLOPE, Z = 2.0
HYDRAULIC RADIUS, R = 1.1937
WETTED PERIMETER, P = 21.40

X-SECTION AREA = 25.54
FREEBOARD = 1.00

D50 RIP RAP DIAMETER (ins.)
Dmax RIP RAP DIAMETER (ins.)

RIP RAP BED THICKNESS (ins.)
Use d50 = 12 in.

450 = 12(118Q32'1667 )0.4

R/P

11.7
17.5
26.2

-28-

CHANNEL SHAPE
CHANNEL SLOPE
VELOCITY = 7.8

DEPTH OF FLOW, d = 1.43

BOTTOM WIDTH, b = 15.00

WIDTH OF STREAM, t = 20.72

TOP WIDTH OF CHANNEL, T = 24.72
TOTAL DEPTH OF CHANNEL, D= 2.43

TRAPEZOIDAL
3.50



Figure 13
SIZE DISTRIBUTION OF RIPRAP

PERCENT PASSING .
80-100 1.5 x d50
30-70 d50

0-40 0.5 xd

50



Figure 14
CULVERT "A" AREA HYDROLUGY - Part 1
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Figure 14
‘CULVERT "A" AREA HYDROLOGY - Part 2
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MUD CREEK CHANNEL REPAIR

SUMMARY

The following Mud Creek Channel repair plan was formulated based on
hydraulic design, field survey of the entire stretch of channel, and
suggestions by UDOGM personnel. Specific suggestions by UDOGM personnel
which have been employed in the formulation of this plan include:

e Divide channel 1length into reaches and design armoring
requirements for each reach rather than designing for a worst
case section.

° Perform a field survey of each reach of the channel to
determine existing median rock size and channel embankment
slopes.

. Redesign sediment pond in such a manner as to slope the east
bank of the lower reach of the channel adjacent to the
sediment pond to a minimum 2H:1V slope.

The Mud Creek Channel has been divided into three (3) reaches.
Locations of these reaches are shown on the Mud Creek Channel Location

Map (Map A-3).

Two (2} major considerations in the design of the Mud Creek Channel
repair are as follows:

. The Mud Creek Channel bottom is the natural stream bottom

® In various channel sections there exists considerable
vegetative growth

Since the Mud Creek Channel bottom is the natural stream bottom, no

additional armoring is contemplated. However, rocks will be placed in
the channel bottom in specific locations as identified by UDOGM. The
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vegetative growth in the channel is graphically illustrated by pictures
taken by UDOGM personnel. Vegetation is especially apparent in Reach 1,
the Tower half of Reach 2, and on the west bank of Reach 3.

A majority of the work to be performed on the channel will be to
supplement the armoring which already exists.

HYDROLOGY

The peak flow utilized in the design criteria was estimated utilizing
the SEDIMOT II computer model. SEDIMOT II is a second generation
hydrologic and hydraulic calculation model designed for use on IBM
compatible personal computers. The SEDIMOT II Model calculates runoff
and peak flow via a numerical modeling technique based on the Soil
Conservation Service (SCS) TR-55 Unit Hydrograph method. The SEDIMOT I1
model assumes an antecedent moisture condition of II. A detailed
description of the SEDIMOT II model is presented in Addendum A, SEDIMOT
IT Computer Model. Inputs to the hydrology component of the SEDIMOT II
computer model include:

° Precipitation Distribution
° Storm Duration

o Return Period/Precipitation
U Unit Hydrograph

° Routing Parameters

© Drainage Basin Area

© Time of Concentration

e Curve Number

Pretipitation Distribution

A standard precipitation distribution is input to model the runoff
Vhydrograph. SEDIMOT II allows the user to choose between the SCS Type I
or Type II storms or to input a storm distribution based on measurements
in the area. For the Blazon Mine the SCS Type Il storm was used.
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Storm Duration

A storm duration of 24 hours was input into the model.

Return Period/Precipitation

A precipitation amount is required for the appropriate return peribd.
For the Blazon Mine the following precipitation amounts were used:

Return Perijod Precipitation (inches)
10-Year, 24-Hour 2.42

25-Year, 24-Hour 2.90

50-Year, 24-Hour 3.00
100-Year, 24-Hour 3.20

(Rick Summers - UDOGM)

Unit Hydrograph

A unit hydrograph is chosen for each drainage area model. The runoff
hydrographs available in the SEDIMOT II model are for forested,
agricultural or urban (disturbed) areas. The forested hydrograph was
chosen for the Mud Creek drainage basin.

Routing Parameters

Routing parameters (Muskingum K and Muskingum X) were calculated to
express travel time and attenuation in the watersheds. The methodology
outlined in the SEDIMOT II Users Manual was used to calculate these two
(2) routing parameters. The specific equations and values used are
detailed as follows:

'Muskingum K and Muskingum X. The value for travel time was used to

approximate Muskingum K. The SCS Upland Method was used to determine a
water velocity. The travel distance was measured directly from a
1"=400" scale map. Muskingum's X was computed by the following
equation:
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Where Vw = Weighted Average Velocity

Additional information on determination of routing parameter values is
provided in Addendum B, Mud Creek Hydrology.

Drainage Basin Area

The area of each drainage was determined by measuring the drainage
basins as shown on the Drainage Basins Map (Map A4). The areas were

. determined by direct measurement on a digitizing table from the 1"=1000'

scale map.

Time of Concentration (Tc)

Time of concentration was calculated by using the SCS Upland Method as
presented in Applied Hydrology and Sediménto]ogy for Disturbed Areas
page 100. The Upland Method is suggested in the SEDIMOT II Users
Manual. Again, all hydraulic lengths, drainage heights, and slope

percentages were taken directly off the Drainage Basins Map (Map A4) as
they applied to each subwatershed. Time of concentration calculations
are shown in Addendum B, Mud Creek Hydrology.

Curve Number

A curve number of 64 was input into the model, (approved Blazon
Reclamation Plan).

HYDROLOGIC RESULTS

The hydrologic results for the three (3) reaches of the channe1 are

presented on Table 2, Mud Creek Channel Hydrologic Results. Hydrologic
calculations on Little Snyder Canyon were completed by EarthFax
Engineering. Beginning at the outlet of Culvert "B", the design peak
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Table 2
MUD CREEK CHANNEL HYDROLOGIC RESULTS

Q% Q00
(cfs) (cfs)
Reach 1} 195 248
Reach 2T 195 248
Reach 3 166 202

1

Mud Creek Basin Peak + Little Snyder Canyon Peak
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flow from Little Snyder Canyon was added to the design peak flow
estimated for Mud Creek Basin. The hydrologic results shown on Table 2,
Mud Creek Channel Hydrologic Results, includes Little Snyder Canyon peak
flows.

CHANNEL REPAIR DESIGN

The Mud Creek Channel has been divided into three (3) reaches as shown
on the Mud Creek Channel Location Map (Map A-3). A description of the
three (3) reaches are as follows: ‘

° Reach 1 - The reach of channel extending from the outflow of
Culvert "C" to the northern extension of the existing
sedimentation pond.

® Reach 2 - The reach extending from the outflow of Culvert "B"
to the inflow of Culvert "C".

° Reach 3 - The reach extending from approximately 180 feet
upstream of the inflow of Culvert "B" to the inflow of Culvert
IlBll .

Reach 1

The entire east bank of Reach 1 extending approximately 160 feet will be
reconstructed as shown on Figure 15, Mud Creek Reach 1 Typical Section.
The size distribution for riprap placed on the east bank will be as
shown on Figure 13, Size Distribution of Riprap. Design parameters for
Reach 1 are listed below. The entire west bank of Reach 1 will require
repair of the existing riprap. Addendum C, Field Notes, contains
information regarding existing rock cover and approximate rock size.
Rock will be added to the west bank to bring the riprap to the required
b rock size. Rock 1in the channel bottom of Reach 1 will be

50
supplemented as indicated in the field by UDOGM. D50 riprap
calculations are shown on Figure 16, Mud Creek - Reach 1 Channel Design.
The high water line (HWL) resulting from the 100yr/24hr precipitation

event is calculated on Figure 17, Mud Creek - Reach 1 Q100 HWL.
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Design Event: 50yr/24hr Precipitation Event = 3.00 in

Design Peak Flow: Q50 = 195 cfs (Mud Creek Basin and Little
Snyder Canyon)

Design Section Dimensions: Refer to Figure 15, Mud Creek Reach
1 Typical Section and Figure 16, Mud Creek Reach 1 Channel
Design.
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Figure 16
MUD CREEK REACH 1 - CHANNEL DESIGN
CHANNEL # - REACH 1 TYP

DESIGN PEAK FLOW (cfs), Q = 195.00 CHANNEL SHAPE - TRAPEZOIDAL
MANNING'S NUMBER, n = 0.0410 CHANNEL SLOPE = 4.50

CHANNEL SIDE SLOPE, Z = 2.0 | VELOCITY = 9.1

HYDRAULIC RADIUS, R = 1.2758 DEPTH OF FLOW, d = 1.71

WETTED PERIMETER, P = 16.65 BOTTOM WIDTH, b = 9.00
X-SECTION AREA = 21.24 WIDTH OF STREAM, t = 15.84
FREEBOARD = 1.00 TOP WIDTH OF CHANNEL, T = 19.84

D50 RIP RAP DIAMETER (ins.) = 16.2 TOTAL DEPTH OF CHANNEL, D= 2.71
D50 = 12(1180(5)2-16675/py0-4
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Figure 17
MUD CREEK REACH 1 - Q100 HWL

CHANNEL # - REACH 1 TYP
DESIGN PEAK FLOW (cfs), Q = 248.00 CHANNEL SHAPE

- TRAPEZOIDAL
MANNING’S NUMBER, n = 0.0410 CHANNEL SLOPE = 4.50
CHANNEL SIDE SLOPE, Z = 2.0 VELOCITY = 9.7
HYDRAULIC RADIUS, R = 1.4195 DEPTH OF FLOW, d = 1.95
WETTED PERIMETER, P = 17.72 BOTTOM WIDTH, b = 9.00
X-SECTION AREA = 25.15 WIDTH OF STREAM, t = 16.80
FREEBOARD = 1.00 TOP WIDTH OF CHANNEL, T =

TOTAL DEPTH OF CHANNEL, D = 2.95
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Reach 2

Repair work will be required on Reach 2 from Culvert "B" to station
B+180. The repair work will involve supplementing existing riprap. Rock
will be supplemented as necessary to meet the required riprap size of
D50 = 20 inches. The field survey conducted on this reach indicated the
median rock size to be about nine (9) inches. Therefore, mainly larger
size rocks will be required for placement. Information gained from the
field survey is presented in Addendum C, Field Notes.

Design parameters for Reach 2 are as follows:

° Design Event: 50yr/24hr Precipitation Event = 3.00 in

° Design Peak Flow: 195 c¢fs (Mud Creek Basin and Little

Q50 =
Synder Canyon)

e Design Section Dimensions: Refer to Figure 18, Mud Creek -
Reach 2 Typical Section and Figure 19, Mud Creek - Reach 2

Channel Design.

The HWL resulting from the 100yr/24hr precipitation event is calculated
on Figure 20, Mud Creek - Reach 2 Q100 HWL .

At Station B+20 additional riprap will be added at the outlet of the
Little Snyder Drainage Culvert. Also, additional riprap will be placed
in a steeper portion of Reach 2 between station B+160 and B+180. Beyond
station B+180 rock will only be placed in the stream bottom as flagged
by UDOGM personnel.
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Figure 19
MUD CREEK REACH 2 - CHANNEL DESIGN

CHANNEL # - REACH 2 TYP

DESIGN PEAK FLOW (cfs), Q = 195.00  CHANNEL SHAPE - TRAPEZOIDAL
MANNING’S NUMBER, n = 0.0420 CHANNEL SLOPE = 4.50

CHANNEL SIDE SLOPE, Z = 1.6 VELOCITY = 9.2

HYDRAULIC RADIUS, R = 1.3418 DEPTH OF FLOW, d = 1.78

WETTED PERIMETER, P = 15.72 BOTTOM WIDTH, b =  9.00
X-SECTION AREA = 21.09 WIDTH OF STREAM, t = 14.70
FREEBOARD = 1.00 TOP WIDTH OF CHANNEL, T = 17.90
D50 RIP RAP DIAMETER (ins.) = 16.9  TOTAL DEPTH OF CHANNEL, D= 2.78
D50 = 12(1180(s)% 1667R/py0-4
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Figure 20
MUD CREEK REACH 2 - Q100 HWL

CHANNEL # - REACH 2 TYP

DESIGN PEAK FLOW (cfs), Q = 248.00 CHANNEL SHAPE - TRAPEZOIDAL
MANNING’S NUMBER, n = 0.0420 CHANNEL SLOPE = 4.50
CHANNEL SIDE SLOPE, Z = 1.6 VELOCITY = 9.8

HYDRAULIC RADIUS, R = 1.4924 DEPTH OF FLOW, d = 2.03
WETTED PERIMETER, P = 16.66 BOTTOM WIDTH, b = 9.00
X-SECTION AREA = 24.86 WIDTH OF STREAM, t = 15.50
FREEBOARD = 1.00 TOP WIDTH OF CHANNEL, T =

TOTAL DEPTH OF CHANNEL, D = 3.03
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Reach 3

The field survey conducted for Reach 3 indicated a median rock size of
approximately 16 inches. In several places along the bank, rock
exceeded three (3) feet in diameter. In addition, there is considerable
vegetation on the west bank of the channel. Repair work planned for
Reach 3 will involve mainly supplementing existing rock specifically in
places along the bank where no rock is present. This rock repair work
will mainly be performed from station B-80 to B-140. From approximately
station B-140 the natural stream flood plain begins and no repair work
is planned. A typical section for Reach 3 is shown on Figure 21, Mud
Creek Reach 3 Typical Section. Information gained from field work on
Reach 3 is found in Addendum C, Field Notes.

Design parameters for Reach 3 are as follows:

o Design Event: 50yr/24hr Precipitation Event = 3.00 in

° Design Peak Flow: = 166 cfs (Mud Creek Basin and Little

Q50
Synder Canyon)

® Design Section Dimensions: Refer to Figure 21, Mud Creek -
Reach 3 Typical Section and Figure 22, Mud Creek - Reach 3

Channel Design.

The HWL for the 100yr/24hr precipitation event is calculated on Figure
23, Mud Creek - Reach 3 Q100 HWL .
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- Figure 22
MUD CREEK REACH 3 - CHANNEL DESIGN

CHANNEL # - REACH 3 TYP

DESIGN PEAK FLOW (cfs), Q = 166.00 CHANNEL SHAPE - TRAPEZOIDAL
MANNING’S NUMBER, n = 0.0410 CHANNEL SLOPE = 4.00

CHANNEL SIDE SLOPE, Z = 1.7 VELOCITY = 8.3

HYDRAULIC RADIUS, R = 1.2218 DEPTH OF FLOW, d = 1.56

WETTED PERIMETER, P = 16.15 BOTTOM WIDTH, b = 10.00
X-SECTION AREA = 19.74 WIDTH OF STREAM, t = 15.30
FREEBOARD = 1.00 TOP WIDTH OF CHANNEL, T = 18.70

D50 RIP RAP DIAMETER (ins.
D50 = 12(1180(5)2-1567g/p)

) = 13.7 TOTAL DEPTH OF CHANNEL, D= 2.56
0.4
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Figure 23
MUD CREEK REACH 3 - Q100 HWL

CHANNEL # - REACH 3 TYP

DESIGN PEAK FLOW (cfs), Q = 202.00 CHANNEL SHAPE - TRAPEZOIDAL
MANNING’S NUMBER, n = 0.0410 ‘ CHANNEL SLOPE = 4.00
CHANNEL SIDE SLOPE, Z = 1.7 VELOCITY = 8.8

HYDRAULIC RADIUS, R = 1.3370 DEPTH OF FLOW, d = 1.74
WETTED PERIMETER, P = 16.86 BOTTOM WIDTH, b = 10.00
X-SECTION AREA = 22.55 ' WIDTH OF STREAM, t = 15.92
FREEBOARD = 1.00 TOP WIDTH OF CHANNEL, T =

TOTAL DEPTH OF CHANNEL, D = 2.74
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FIELD ENGINEER SUPERVISION

Due to the variability of conditions within all three (3) reaches of the
channel, a field engineer will be on site during repair work.

SEDIMENT CONTROL MEASURES UNDERTAKEN DURING CHANNEL REPAIR WORK

The following sediment control measures will be undertaken while repair
work is occurring on the stream channel:

L Care will be taken to not disturb the existing natural channel
bottom.

® Straw bales will be placed in the stream bottom at approximate
100 foot intervals.

L Sediment fences will be used where applicable.
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BACKFILLING AND GRADING

A1l remaining backfilling and grading activities will be completed.
Specifically, the backfilling and grading activities include the
following:

e Movement of excess material from Little Snyder Canyon drainage
construction to portal bench.

. Movement of excess material dumped at toe of portal slope back
to portal bench.

® Regrading of area not affected by sediment pond redesign.
® Regrading of portal bench access road.

Upon completion of all backfilling and grading activities, available
topsoil will be spread, ripped, and seeded.
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WATER WELL DISPOSITION

The disposition of the water well is explained under separate cover by
NAE.
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RIPARIAN VEGETATION

Riparian vegetation will be planted as proposed in the approved
reclamation plan. NAE will monitor revegetation success according to
the following schedule:

e First Year - NAE will perform a reconnaissance survey on the
reseeded site and inspect for shrub survival.

® Second Year - NAE will monitor the reseeded area for cover and
density and monitor shrub survival.

L Third Year - Same as second year.
e Fourth Year - Same as second year.
® Fifth Year - Same as second year.

Transects will be randomly located within the reference area and the
reseeded area. Sample size will be dependent upon the number needed to
obtain statistical adequacy using a Tleast wminimum sample size as
presented in UDOGM guidelines. All seeding will take place prior to
mulching. Shrubs will be planted 1in the spring of 1989. The
reclamation sequence and time table 1is presented on Figure 24, Blazon
No. 1 Mine Reclamation Sequence and Time Table. It is noted/that the
first reclamation activity to be performed will be reconstruction of the
sedimentation ponds. The only other reclamation activity which will be
conducted prior to reconstruction of the sedimentation ponds will be
repair work of the access road ditch because this area does not drain to
the sedimentation ponds.
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ITEM WEEK | WEEK 2 WEEK 3 WEEK 4 WEEK 5
CONTRACTOR MOBILIZATION -
SEDIMENT POND REPAIR R
SITE RECLAMATION IR

- LITTLE SYNDER

- PORTAL BENCH

- TRANSFORMER ROAD
- MUD CREEK CHANNEL
- ACCESS ROAD

- SEEDING, THEN MULCHING AND
CRIMPING

- PLANTING OF SRUBS
(TO OCCUR IN THE SPRING

OF 1989)
CHANNEL RESTORATION T
CULVERT A
DEMOBILIZATION L

MONITORING ﬁ

() TIMETABLE DEPENDENT ON CONTRACTOR BID

MINE _RECLAMATION SQUENCE AND TIMETABLE'
FIGURE 24




FIELD ENGINEER SUPERVISION

A qualified field engineer will be present during reclamation
activities.
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AS-BUILT CERTIFICATION

Once reclamation activities are completed, the various components of the
reclamation work will be certified ‘“as-built" by a qualified
Professional Engineer, registered in the State of Utah. As-built
drawings of all applicable components of the reclamation work will be
submitted to UDOGM as required.
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The following are excerpts from the SEDIMOT II Users Manual describing
the history and purpose of the SEDIMOT II Hydrology Model.
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PREFACE

A The University of Kentucky, College of Agriculture, Department of Agri-
cultural Engineering (UKAE) has developed a model for design of runoff

and sediment control structures,. referred to as SEDIMOT 1, which is de-~
scribed in e Design Manual for the SEDIMOT Il Hydrology and Sediment-
ology Model . (This manual is referenced later in this paper as '"the UKAE
SEDIMOT Il Manual".) Two computer programs (actually, two versions of

the same program) written by UKAE and described in the UKAE SEDIMOT
Il Manual, have been converted to run on the IBM Personal Computer (PC
or XT) by Jesse G. Mayes?.

The first program, SEDPC, is an IBM PC (Microsoft). fortran version
of the IBM 370 mainframe fortran batch program for sediment pond design.
The only modifications that have been made are the programming changes
necessary to convert from the IBM 370 fortran to the IBM PC fortran.
All the algorithms remain the same and the capabilities of the PC version
are identical to those of the mainframe version. The date of the latest
UKAE update included is indicated on the program output.

The second program, SEDCREAT, is an IBM PC (Microsoft) fortran ver-
sion of the HP 3000 mainframe fortran interactive program for sediment
pond design. In addition to the programming changes necessary to convert
from the HP 3000 fortran to the IBM PC fortran, all the design calculations

- have been deleted. Thus. SEDCREAT only allows the user the options of

building a new batch data file (to be run using SEDPC) or of modifying
an existing file. The interactive format remains identical to that of the
HP version, making the use of SEDCREAT very convenient for those users
already familiar with the HP version. In addition to the instructions incliuded
here, the user should have available the UKAE SEDIMOT I Manual for inter-
preting the input.

The PC version of SEDIMOT |l is available from:
Oklahoma Technical Press

815 Hillcrest
Stillwater, OK 74074

. Design Manual for the SEDIMOT | Hydrology and Sedimentoiogy Model,
University of Kentucky, Colicye of Agricuiture, Oepartment of Agricul-
tural Engineering

2
Mr. Mayes is a principal in Tech Engineering, Inc.



CHAPTER 1
INTRODUCTION

The Surface Mine Contol and Reclamacion Act, PL-95-87, requires that surface mining
actvities be planned and conducted to minimize changes in the hydrologic balance. Proposed
regulacions (30 CFR 713, 717, 816, and 817, 1981) will allow the miner to usc'zltemadve surface
mine strategies and sediment control methods to meet 2 sertleable solid seandard of 6.5 mil/L. To
evaluate the effectiveness of these alternacives, hydrology and sedimentology simulation models
may be used. Ideally these models should be boch simple and accuraze. In practice, however, trade-
off between simplicity and theoretical accuracy is necessary. This report describes a simulation
model, conszructed using simple algorithms requiring easily measured or calculated inpur para-
metess, that can be used to evaluare the effectiveness of surface mine and sediment control scrace-
gies. The inpuc parameters to this model can be escimared from map and site survey dara.

It is possible to model the response of the endre runoff-erosion-transporr process for a water-
shed using either a lumped parameter approach or distributed parameter approach. Lumped para-
meter models evaluate the response of the endre watershed as a single hydrologic unit. A single
set of input paramerers are used to characterize the tocal drainage basin. Variatons in watershed
characteristics are considered by adjusting these input parameters with area-weighted methods
and/or regression equarions. Lumped parameter models are relacively inexpensive and simple to use
bur tend to mask out imporrant sub-processes and spatially varied response from different land uses
within a watershed. Examples of lumped parameter models are HYSIM (Betson et al, 1980) and
TENN-I (Overton and Crosby, 1979). In conmast to the lumped parameter 2pproach dismibuced
parameter models divide the watershed into subareas each having relatively uniform bur distinetly
individual characteristics. Each subarea is characrerized by its own set of inpur parameters.

Common solution techniques in discributed parameter models are finite difference and finice
element approximarions to the governing flow and transport equations. Distributed parameter
modeis are capable of predicting the sparial-varied response from different land uses but often
require large amounts of inpur data and computer time. Examples of distributed paramerer models
are the CSU model (McWhorter et al, 1979), ANSWERS (Beasley et al.,, 1980) and FESHM (Wolfe
et al., 1981). Because of the drastically different land use on a stripmine watershed a discributed
parameter approach should be used to evaluate the effectiveness of mining strategies and sediment
control methods. '

Recently, 2 simple distributed parameter simuladion model called SEDIMOT | (Wells et al.,
1980; Barfield et al,, 1980) has been developed by University of Kentucky personnel. Empirical
routing techniques are used in SEDIMOT I to reduce the inpuc requirements of the distributed

- models described in the previous paragraph. A composite runoff hydrograph is calcualted by using

the SCS’s TR-55 (1975) tabulated runoff values. Sediment yield, particle size discribucion, and’

sediment graphs are predicted for each subwatershed using Williams’ technique (1975a, 1975b)
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and combined at the watershed outlet. SEDIMOT 1 is also capable of evaluating the performance
of 2 single detention pond. Because the SCS’s TR-55 tables are used in SEDIMOT 1 it is virruaily
impossible to test it against observed runoff daca. SEDIMOT I is an event (racher than condnuous)
simulacion model. _

Ward et al. (1980) also developed a simple distributed simulation model called WASHMO. Like
SEDIMOT I, empirical routing techniques are used, bur in WASHMO, unit hydrographs are used to
predict runoff from each subwartershed. The runoff hydrographs are then translated to the water-
shed outler (based on travel time) and combined to form 2 composite hydrograph. WASHMO has
been tested on five watersheds (Ward et al., 1980). No sediment routines are included in WASHMO:;
hence, it is necessary to separarely estimate sediment yield and sediment size in order to evaluate
the performance of a detention pond. WASHMO is also an event simulazion model.

Based on the results of these two studies it was decided that a second generation model should
be developed that incorporates the general modeling approach used in WASHMO and SEDIMOT L
Furthermore it was decided that the second generation model should be expanded to include algo-
rithms to evaluate the performance of addirional types of sediment control structures, as well as
combinations of these smucrures. This second generation model is referred to as SEDIMOT 1[I
(SEdimentology by Distributed MOdel Treatment) in reference to the similar formar and model-
ing philosophy adopted from the original SEDIMOT I model.

SEDIMOT II will be described in two parts. Part I concains 2 liceracure review and a descrip-
tion of the modeling techniques used in SEDIMOT II. It is divided inen four major areas: (1)
rainfall component, (2) runoff component, (3) sediment component, and (4) sediment conrrol
component. For each component a literacure review is firse presented and then followed by a
descripdon of the modeling technique used in SEDIMOT IL Abour the same level of sophisticarion
was strived for in all four components. Part IT is the user guide to SEDIMOT II which contains
the required format of inpur parameters. A representative watershed is used to illuserate recom-
mended procedures to obtain these inputs. :

The definition of symbols used in this manual will change with topics. We believe that the
material can best be presented by adopting the nomenclature thar is mosc frequently used in their
respective disciplines. Unfortunately, this required us to duplicate symbols between different
subjects. ‘
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INTRODUCTION

This is the usets' manual for the SEDIMOT I model. [t is written to help
you understand the model to the extent necessary to apply it to your day-to-day
hydrolegic and sediment control design needs. The users’ manual is written
intentionally in an informal tutorial fashion. The manual is written to teach
you how to apply the model in a step~by-step fashion. It contains a complete
explanation of terms, numerous illustrations, example problems drawn from acrual
mine plans, and example inputr data.

From its very conception, the SEDIMOT II model was formulated with
the uitimate user in mind. The techniques and methodologies used in the model
are, .;avhere available, those which many users have had in their schooling and
use in every day applications. The authors have drawn from experiences gained
in teaching over 2,000 short course participants. These teaching experiences
combined with consuiting applications have made this a very pragmatic model
balancing data requirements, cost, time constraints, model complexity, and user
informational needs. |

Some of the features of this users' manual are:

(1) an interactive question and answer format written in simple terms
and providing a list of choices;

(2) a batch input dara file option for those who have become more fami-
liar with the model and its data inmput sequence;

(3) a check of each input data value to determine if it is within expected
lower and upper limits;

(4) default values for input parameters that the user may not have ready
access 1o and/or parameters that we have found not o be especially
sensitive to final designs and predictions;

(5) a comprehensive list and explanation of input parameters;

(6) listing of suggested parameter values;



(7)
(8)
(9)
(10)

(11)

(12)
(13)
(14)
(15)
(16)
(17)

-2

listing of the expected range of parameters;

an estimate of parameter sensitivity;

step-dy-step explanarion of input sequence;

illustration of the method used toc determine the valye of the input
parameter;

thoroughly explained error messages. to help in quickly identifying
imput errors;

complete example input data for illustrared examples;
cle_a:ly stated major assumptions, limitations, and constraiats;
modular subreutines;

increasing levels of complexity for analysis;

analysis of ourput and resuirs;

ete.

CAPSULE MODEL OVERVIEW

This capsule mcdel overvieaw is presented simply to provide the reader

with 2 single page statement, in =onatechnical terms, of the overzll model ca-

pabilities,

An expanded overview follows axid then a step-by-step discussion of

the needed input sequences.

The model is capable of predicting a storm bydrograph and storm sedi-

ment graph for a user specified design storm. The hydrograph and sadiment

graph can be routed along a stream to a given point of interest.

Three sediment control structures are currently modeled:

(1) A sediment basin of the type commonly found in surface mining,

(2)

farm ponds, urban storm water containment structures, ete.,

a porous rock check dam, and

(3) 'a grass filter.
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The sediment trap efficiency of each of these individual s-ediment control struc-
tures can be predicted. The user may specify sediment control structural de~
signs. The sediment trap efficiency of one control or a series of 2 mix of these
controls can also be predicted.

Through use of the model the performance of alternative sediment con-
trol options can be readily evaluated. The user can specify the design of alter-
native sediment control structures and locate a mix of these structures through-
out a watershed. Combining a given sediment control scheme with a design
storm, watershed characteristics, and the mine plan, the SEDIMOT Il model can

predict if regulatory mandated sediment performance standards will be met.
EXPANDED MODEL OVERVIEW

The purpose of this section is to present an overview of the SEDIMOT
I model.  Terms and techniques described in this section will be explained in
greater dertail in the step-by-step model description section of this users' man-
uaJ.. It is felt that a broad overview of the model would help the user under-
stand the major model elements.
Major Model Elements

The major overall steps which the user should be aware of are:

(1) Problem Formulation - i.e. dissection into the necessary model com-

ponents, i.e., junctions, branches, structures, and subwararsheds (all

terms will be subsequently defined and illustrated);

(2) Hydralogic Element - i.e. development of a storm hydrograph for
a given subwatershed; -

(3) Hydraulic Element - i.e. routing and combining storm hydrographs;

(4) Sedime:itclogic Element - i.e. determining the quantity of sediment
eroded and routing this sediment load to a sediment control struc=-
ture; and

(5) Sediment Control Structures - i.e. design parameters for each sedi-
ment basin, check dam, and grass filter.
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Protlem Formulation

Prier to any data input it will be useful to separate the watershed into
the necessary model components. Typically the watershed will be separated
into a series of junctions, branches, structures, and subwatersheds as illustrated
in Figure 1. As can be seen from Figure 1, 2 junction is where two or more
streams (branches) meet. Also, a jgncricn is always placed ar the outlet of
the total watershed, e.g. Junction 3 shown in Figure 1. Three junctions have

.
been designated in Figure 1.
A branch is simply a2 stream which has a structure located on it. Four

tructure types are available: (1) sediment basin, (2) check dam, (3) grass fil=-

ter, and (4) a null structure. The term "structure” is used Secause these loca-

tions often designate locations where the user will evaluata the effectiveness
of sediment contrel structures.

A null structure is used at any loceaticn where informarticn about 2 com-
posite hydrograph, sedimentgragh, or particie size.df.s:ribution is needed. Note
that the nuil structure ‘is simply 2 mechanism to allow the user to get infor-
mation about 2 composite hydrograph, ete. ar that locatiom More will be said

about the use of the null structure in the step-Dy-step model description secticn

of this users’ manual.,

Hydrologic Elem ent

The storm hydmgréph is developed in the hydrologic element for each
designated subwatershed. The principal st.eps in dgveloping a storm hydregraph
are: ’

(1): specify a design storm, e.z. 2 10-year, 24-hour event;

(2) specify a temporal storm pattern, e&.g., an SCS Type I, Type I, or
accumulated precipitation and associated time .increment.
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~Figure 1. Schematic of SEDIMOT I Nomenclature
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(3) determine rainfall axtraction using the SCS's curve number model; and

(4) convolution of a selected dimensicniess unit hydrograph (This simply
means that the model user selects cne of thres unit hydrograph shapes
depending upon watershed conditions, e.g., disturbed, agriculeural,
or forested).

Hvdrauiic Element

Storm hydrographs are routed to and Detween structures by Muskingum's
routing procedure. This method was seiected due to its ease of application and

in order to aliminate the need te cobtain stream cross sections.

Sedimentoicgic Element

SEDIMCT Il has two different options available to calculate sediment yieid:
(1) MUSLE and (2) SLOSS. Sediment yield is calculated for each subwatershed,
routed to the specified sediment control structure, and thea combined o deter-
mine the total sediment entering the structure from all upstream subwa:e:.sheds
and upstream structures.

In Subroutine MUSLE sediment vield is estimated using Williams' Modi-
fied Universal Scil Loss Equation (Manual 1, p. 1.6.33, Red Book, pp. 365-366.
The parameters required are XK (soil erodibility), siope length and gradient, and
cP (contrgl practice factor). Sediment yield from each subwatershed is routed
to 2 structure by Williams' model (Manual 1, pp. 1.6.39 - 1.6.43, Rad Book, pp; 366~
365. Travel time and the particle size distribution are needed input data.
The ¢roded particle size distribution is adjusted during routing to account for
selected deposition

The~ SLOSS Subroutine is a second option available to estimate the quan-
tity of sediment eroded and transported to a specified location. The flow path
of a subwatershed is separated into slope segments and detachment, transport,

and deposition are calculated for each segment,



Sediment Conrrol Structures

Four sediment control structures can be designed and their performances
evaluated using SEDIMOT II. These structures are: (1) retantion basin (pond,
sediment basin, ete.), (2) grass filter, (3) porous check dam, and (4) a null
structure. \

The sediment trap efficiency of a pond (or ponds in series) can b; eval-
vated by two alternative methodologies: (1) DEPOSITS Model or (2) CSTRS Mo~
del. The DEPOSITS Model considers the incoming storm hydr‘ograph, sediment-
graph, and particle size distribution and basin geometry and hydraulic charac-
teristics (stage-storage and stage-discha.rge relationships). The pond is concep-
tually divided into four layérs and trap efficiency and effluent concentrations
are determined through use of Stokes' Law.

The .CSTRS -Model employs a series of continuous stirred type reactors
to evaluate the performance of a pond. The main differsncs between the CSTRS
Model and the DEPOSITS Model is that the CSTRS Model accounts for the mix-
ing between inflow concentrations once flow has entered the pond. The
DEPOSITS Model uses a first-in, first-out plug -flow concept and does not allow
- for this mixing. |

Both modeis will predict the storm volume discharged, peak discharge,
peak stage, peak and average effluent sediment concentrations, storm detention
time, and basin trap efficiency.

The sediment trap efficiency of a rock clieck dam can be predicted by
the cneck dam sediment control option. A gabion type rock dam would be ty-
pical of t.he structure to be evaluated. Calculation of the trap efficienacy of

a check dam is based upon water being backed up upstream of the check dam

for a length of time sufficient to allow particles to settle out of the flow. This
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is accomplished by determining the backwater surface profile for a given storm
flow and channel caonfiguration and by predicting subsequent dgposition for an
estimated settling velocity of sediment particles.

The grass filter sediment eonrrof opticn predicts reduced velocity of
sediment laden flow and subsequent de;ﬁcsz’rion associated with a designed fil-
ter. The sediment trap efficiency of such a filter is reiatad to the storm
hyd:og'raph and sedimentgraph, incoming sediment load, vegeté.l neight and den-

sity, and filter width, length, and siope.



ADDENDUM B

MUD CREEK HYDROLOGY



Parameters

Total Basin Area
50 Yr/24 Hr Event
Curve Number

Tc

2131 Ac - Given
3.00 In - UDOGM

64

- Given
Calculated by Upland Curves
Pg. 100 Red Book
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Time of Concentration for Subwatershed S/
Junction -, Branch_Z:_, Structure s

Seq~ | Surf. | Horizontal Vertical Diegonai Slo/oe Veloeit Time of
ment |Cond. | Oistancs (f3)| Distancs (f2) | Distanca (ft.) (%) (ft./secs Cone. (hr.)
| -a| / 790" 452 /090 #8.7 L7 | LIS
l-blss | 2580 g 40 28¢5 2¢. 8 5.0 RN
[=¢] & | 38/ £ 55 F358 - B S R

-d
22 &8 ' STez< S0
Travel Time from Subwatershed to Structure
Seg-~ | Surf. | Horizontal Vertical Qiagonal Slops | Valocity Trovei

ment | Cond. | Distance (ff) | Distanca (ft) | Distanca (f2) (%%) (ft./s8¢.) | Time (hr)
-}

-2
-3
-\./;l= y X = s K= '
5YV.
X = L K= 3T,
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[=¢] & Sr00 2 850 T kd 4,0 L2 4T
-d
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product of the rainfall excess intensity, iy, in iph and the flow length,

L, in feet is greater than 500. The equation is
prantes w15l Preap.

t,=0.928 (n P"-ﬁ/(:e"-“ §%3) | (2.57)

Table 2.25. Mannings nl,

. Lewyth () e (V00 . Surface
where tf is in minutes, n is Mannings n, L is in feet, i,Isiniphand § >
is the slope in ft/ft. Table 2.25 presents some values for n for ove J 2\ Concrete
land flow surfaces. * \? \-
. = ¥ N PR ~ Asphalt
o S A N Rubble
P - I N / { v Short grass pasture
Jod R o 1 = fL +H A g High grass pasture
T = R
" j L Al j\(\ Mature row crop
© ‘j T 2 pell By Ao f Scattered brush, heavy weeds
- | | /;/ === Cleared land with stumps and
° T / ; %/f 71 no sprouts
» ? A [\ \{,n Cleared land with stumps, heavy
- . ( /~ /,_-_\M\~ g growth of sprouts
1 : ' Heavy stand of timber, a few
- , /f / down trees
N £ 5
fo T Tt : ; " . I
E == 1t .,j’ ' f L —=t— 1. From Neyer (1981).
s ' 1.3 of Jigus
5 ¢ TS ' 1 EXAMPLE PROBLEM 2.3a
' fy - i T . .
.......... DU UV TR B O R )
‘ f’ To illustrate equation 2.57 consider a short grass with a s
] T S - 5 S flow length of 200 feet. Consider that the rainfall intensity is
: j‘/ ) infiltration loss of 0.5 iph. From table 2.25 n is about 0.035. Cal
& 5} " Solution: ‘

I, = 4.75-0.50 = 4.25 iph

S N B 11
. ++&f+

S =0.03 fi/ft

e B LR
AR L =200 ft
VGRS Gumen ( - ,/‘ 3 t 4 {: - .

o ] JRUROR S . / '_i RN S n=0.03§
§ 3 2 3335333 "% 2 ddredy »

t_=0.928 (0.035 x 200)%-5/(4.2594 0.030-3)
VELOCITY IN FERT PER SECOND c

Figure 2.34. Velocities for upland method of estimating t. ) = 4.78 minutes .
. ! or about 5 minutes }

-
oy ; 1 f ) % P |t jS—

H i : i i i

| . % | 1 ! ? ,’ ; ! bos
Nor? \ o
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ADDENDUM C

FIELD NOTES



e

Notes on field work conducted August 2, 1988 on Mud Creek channel
configuration. ‘Slopes were measured from five (5) feet above channel
bottom to channel bottom. Refer to the Mud Creek Channel Location Map
(Map A3) for station location.



REACH 1

o Station Bottom West East % Rock Work
. Width Slope Slope Cover Repair
C+20 10' 1.8 1.6 50% 1, 2
C+40 10! 1.5 1.6 60% 1, 2
C+60 8.5 1.8 1.3 40% 1, 2
C+80 9.5' 1.9 1.5 20% 1, 2
C+100 8.0' 1.8 1.6 20% 1, 2
C+120 7.0 1.4 30% 1, 2
C+140 9.0' 1.3 1.2 40% 1,2
C+160 9.5' 1.4 1.2 35% 1, 2

! Restore east bank as designed
2 Supplement rock on west bank



REACH 2

Station Bottom West East % Rock Work
Width Slope Slope Cover Repair
B+20 9.8' 1.5 1.5 85% 1
B+40 9.0' 1.5 1.8 95% 1
B+60 8.5 1.7 1.5 60% 1
B+80 8.0' 1.6 1.6 70% 1
B+100 8.0 2.1 1.4 90% 1
) B+120 9.0' 1.6 1.4 80% 1
B+140 10.5" 1.3 1.8 75% 1
B+160 10.0' 1.4 1.6 50% 1
B+180 9.5' 2.0 1.5 50% 1
- B+200 8.0 6.0 6.0 20% 2
B+220 8.0 2.1 6.5 10% 2
B+240 13" --- - —--

1 Supplement rock as required
2 Place rock as flagged by UDOGM personnel



PEACH 3

S Station Bottom West East % Rock Work

. Width Slope Slope Cover Repair
B+20 10.7 1.6 1.4 80% 1
B+40 8.5 1.6 1.6 90%
B+60 10.5 2 1.3 80% 1

N B+80 10.0 1.6 1.6 50% 1
B+100 10.0 2 1.6 80% 1

- B+120 9.0 1.6 2.2 70% 1
B+140 10.0 2.8 2.0 25% 1

— B+160 -———- -—- -—- - 2

,,,,,, L Supplement rock on east and west banks in areas where there is no
rock cover
2 Natural channel, no work required



The following pages contain the estimation of existing median rock size
V“ for the three (3) reaches of Mud Creek. Estimation is based on
e information gathered from field work conducted July 21, 1988.



REACH 1

e sze R3-1 % Cum'l %
: in
84 36 36 36 % Cum'l %
4 6 6 40 9.4 9.4
11 11 51 17.2 26.6
8 10 10 61 15.6 2.2
10 10 10 71 15.6 57.8
"""" 12 6 5 77 Median & in
14 4 4 81
16 2 2 83
18 7 7 90
} 20 2 2 92
22 1 1 93
2 4 4 97
26 1 1 98
2
e 30 2 2 100

Median 9 in

Existing median rock size estimation



REACH 1

Section 1 Section 2
Feet Rock Size Feet Rock Size
2 16 2 26
4 5 4 5
6 13 6 24
8 <4 8 8
10 <4 10 30
12 4 12 <4
14 10 14 <4
16 15 16 <4
18 18 18 5
20 4 20 <4
Section 3 Section 4
Feet Rock Size Feet Rock Size
2 22 2 g9
4 4 4 15
6 <4 6 <4
8 10 8 13
10 7 10 11
12 <4 12 <4
14 8 14 15
16 <4 16 24
18 13 18 9
20 4 20 <4
Section 5 Section 6
Feet Rock Size Feet Rock Size
2 20 2 6
4 17 4 6
6 <4 6 18
8 <4 8 <4
10 20 10 <4
12 <4 12 8
14 6 14 8
16 11 16 18
18 <4 18 11
20 <4 20 6



REACH 1

e Section 7 Section 8

Feet Rock Size Feet Rock Size

2 8 2 <4

4 24 4 <4

- 6 <4 6 6

8 <4 8 <4

' 10 4 10 18

,,,,,,, 12 <4 12 <4

14 10 14 10

16 18 16 18

- 18 14 18 10

120 <4 20 4

Section 9 Section 10

Feet Rock Size Feet Rock Size

2 12 2 12

4 18 4 24

6 10 5 10

8 <4 8 8

10 9 10 <4

12 4 12 8

T e 14 36 14 <4

16 <4 16 6

18 12 18 6

20 <4 20 <4



REACH 1

1" 2 3 b 5 6 7 8 9 10

1 16 5xlx5 8x15x16 N N N 13x20x8 17x17x10 18x24x12 N
2 24x30x24 5. 24 8 30 N N 4 8x4x2 N
3 22 N N 6x20x6 5x2x14 N 8 N 16x16x6 N
4 10x120x Thx12x20 N 16x16x4 12x10x6 6x4x2 20x12x12 24 12x4x12 4
5 30x20x12 20%x20x12 N N 20x30x12 N 6 16x12x6 N 4
6 8x8x3 8x8x3 N N N 12x10x2 10x12x6 18 12x12x8 6
7 8 25 . N N 4 N 12x12x6 18 16x18x8 N
8 N N 6 3 18 N 10 18 10 4
9 12 18 10 N 12x12x3 4 36 N 12 N
10 12 24 10 8 2 8 2 6 6 N

N = No rock or less than 4 inches



REACH 2

Size R3-1 % Cum'1l %

in

<4 19 19 27 % Cum'l %
4 8 8 35 9.9 8.9
6 8 8 54 9.9 19.8
8 19 19 23.5 43.3
10 9 9 11.1 54.4
12 14 14 Median 9.2 in
14 5 5

16 6 6

18 3 3

20 4 4

22 1 1

24 2 2

26 1 2

28 1 1

30

100

Existing median rock size estimation



REACH 2

Section 1 “Section 2
,,,,, Feet Rock Size - Feet Rock Size
2 <4 2 <4
4 <4 4 3
- 6 15 6 <4
8 <4 8 11
10 28 ' 10 9
.- 12 <4 12 7
14 5 14 8
16 <4 16 20
. 18 20 18 8
20 19 20 8
Section 3 Section 4
Feet Rock Size Feet Rock Size
2 <4 2 14
4 16 4 )
6 10 6 7
8 9 8 16
10 20 10 17
» 12 10 12 9
14 16 14 8
16 19 16 13
18 9 18 12
- 20 12 20 29
Section 5 Section 6
Feet Rock Size Feet Rock Size
2 <4 2 13
4 <4 4 <4
6 9 6 13
8 24 8 24
10 <4 10 <4
12 4 12 13
14 <4 14 . 8
16 13 16 ' 10
18 15 18 6

20 13 20 4



REACH 2

Section 7 Section 8
Feet Rock Size Feet Rock Size
2 20 2 12
4 <4 4 4
6 18 6 27
8 15 8 17
10 12 10 6
12 4 12 4
14 8 14 10
16 8 16 12
18 12 18 8
120 8 20 10
Section 9 Section 10
Feet Rock Size Feet Rock Size
2 20 2 12
4 12 4 4
6 12 5 8
8 8 8 8
10 5 10 10
12 4 12 6
14 5 14 4
16 4 16 <4
18 8 18 8
20 4 20 12



REACH 2

1 2 3 4 5 6 7 8 9 10
.

1 N N 22x16x6 N 28 N 5 N 24x16 23x14
2 N N N 15x7 7x10 8x5 8 17x27 8x9 6x10
3 N 16 8x12 11x7 31x9 11x9 17x16 24x15 6x12 20x14
4 10x18 6x6 8x6 15x17 18x16 9x10 8x8 16x10 10x15 35x24
5 N N 12x12xk 24 N 6x4 x4 N 20x14x6 12x14x20 420x4x6
6 12x20x6 4 T14x16x8 24 N 16x16x8 8 10 6 4

7 20 N 24 x24x6 20x20x6 12 4 10x10xk 10x10x3 12 8

8 12 b 36x36x8 24 x2h xh 6 4 10 20x12x4 8 10

9 20 12 16x16x5 8 6x6x2 4 S 4 8 4
10 12 N 8xh4x2 8 10 6 4 N 8 12

N = No rock or less than &4 inches



REACH 3

Size R3-1 % Cum'l %
in
§4 7 14 14 % Cum'l %
4 22 9.3 9.3
3 28 7.0 16.3
7 14 42 16.3 32.6
10 1 2 44 11.6 46.5
12 5 10 54
14 0 0 58 4.7 51.2
16 2 4 60
18 1 2 68
_ 20 4 8 70
22 1 2 82
24 6 12
26 0 0
28 0 0
30 9 18 100
50 ‘
B Median 11.5 in Median 16 in

Existing median rock size estimation



p—

REACH 3

4 5 6 7 8 9 10
1 20 12 36 4 N © 22 4 8 12 8
2 5 5 30 12x12x2 “1Ox10x3 - 12x8x8 36x18x8 12x12x4 Thx14x3 24
3 24 36 N N N 12x12x2 12x12xk 4 6 20
4 30 30 24 24 36 N N 12 12 24
5 5 12 36 24 18x18x12 18 21 N 8 6

N = No rock or less than 4 inches
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SUMMARY

The following reclamation plan has been prepared to address remaining
reclamation liabilities at the Blazon No. 1 Mine located near Clear
Creek, Utah. In addition, this plan contains a revised sediment pond
design which will mitigate the Notice of Violation (NOV) No. 88-13-2-1
received June 30, 1988.

This plan has been developed in order for NAE to resolve all remaining
reclamation 1liabilities 1in one coordinated effort. This plan
specifically addresses issues discussed with NAE representative Bill
Prince by the Utah Division of 011, Gas and Mining (UDOGM) during a site
visit on June 21, 1988, issues discussed with NAE's engineering
consultant Dan Keuscher, ACZ INC. during a site visit on July 14, 1988
and a subsequent meeting between Dan Keuscher and UDOGM Division on
August 1, 1988. 1In addition, this plan addresses questions and concerns
of UDOGM in a conference call August 12, 1988

.The following reclamation activities and facilities are discussed in
this plan:

] Sediment Ponds

Little Snyder Canyon Drainage Design
Transformer Road

Access Road and Cross Culverts
Culvert "A" Area Channel Restoration
Mud Creek Channel Repair

Backfilling and Grading
Water Well Disposition
Riparian Vegetation
Reclamation Monitoring Term

Reclamation Sequence and Time Table

Where applicable, design criteria and methodology, and work methodology
have been provided in this plan for the specific reclamation activities.
The Final Reclamation Plan Summary Map (Map A-1) shows the location of
remaining reciamation activities.
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SEDIMENT PONDS

Based on discussions between NAE and UDOGM personnel, the redesign of
the sediment pond system at the Blazon No. 1 Mine will result in a minor
modification to the reclamation plan. Major aspects of the sediment
pond redesign include:

o A one cell pond
L Combined 5H:1V embankment slopes
L Principal and emergency spillways

The design of the sediment pond involves three (3) major components:

L Hydrology
° Sediment Yield
L Hydraulic Design

HYDROLOGY

The required runoff volume for the sediment pond was based on the
10-year, 24-hour storm event. The peak flow resulting from the
100-year, 24-hour storm event was used as the design criteria for the
principal and emergency spillways. The sediment pond drainage area is
shown on Figure 1, Blazon Sediment Pond - Drainage, and the hydrology
calculations for runoff and peak flow are shown on Figure 2, Blazon
Sediment Pond - Hydrology.

SEDIMENT YIELD

Sediment yield for areas which drain to the sediment pond was calculated
using the Universal Soil Loss Equation (USLE)- (Wischmeier and Smith,
1965). The USLE 1is given by the following equation:

A = (R)(K)(LS)(CP)

-2-



Figure 1 A
BLAZUN SEDIMENT PUND - DRAINAGE

1" . 1000 FEET

DRAINAGE AREA:
Undisturbed 8.5 Ac, CN
Disturbed 1.3 Ac, CN

64 Total 9.8 Ac, CN = 67
90
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1/Using the SEDIMUT II Hydrology Model

- Earth

)
!nlll

C

m

ax




_ Figure 2
_ BLAZON SEDIMENT POND - HYDROLUGY - Part 1

7 hkkkkhkhkkhkhhkkhhkhkhhkhkkhkhkhkhhhkkkhkhkkkhkhkhkhkhhkhhhkhkhhkhkhkhhkhkkhkkhkhkhhhhkhkkkhkk

- -- SEDPC --
SEDIMOT II MODEL FOR THE IBM PC/XT
CONVERTED BY JESSE MAYES

VERSION 1.10 NOVEMBER 17,1983
»»»»»»» Ikkkkhhkkhhhkhhhhhkhkhkdhhkhhhhhhdhrhhhhkhhhhhhhhkkkhkkkdhkkhhkkdkk

kkkkkhhkhhkhkhhkhdkrhkhhhhhhkdkrhhhkhhhkhhhdbhhrhkhhkhkhkhkhhhhhhdrhkdhhhkkhdkhkhhkk
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UNIVERSITY OF KENTUCKY COMPUTER MODEL

OF SURFACE MINE HYDROLOGY AND SEDIMENTOLOGY
FOR MORE INFORMATION CONTACT THE AGRICULTURAL
ENGINEERING DEPARTMENT

THE UK MODEL IS A DESIGN MODEL DEVELOPED TO PREDICT
THE HYDRAULIC AND SEDIMENT RESPONSE FROM SURFACE
MINED LANDS FOR A SPECIFIED RAINFALL EVENT (SINGLE STORM)

VERSION DATE 9-23-83

DISCLAIMER: NEITHER THE UNIVERSITY NOR ANY OF ITS EMPLOYEES
ACCEPT ANY RESPONSIBILITY OR LEGAL LIABILITY FOR THE
CONCLUSIONS DRAWN FROM THE RESULTS OF THIS MODEL

dkhkkkkdhkhkhkhhkhhkhkhkhkhhkhdhhkhkhkdhhhhhhhhkhhkhodhohkkhhkhkhkddhhkhkdhkrhdhhkhkdkdkx
hkkhkkkhhkhhkhkhhhhkkhhkkhkhkhhkhhkkhkhkkhkhhkkkhkhkhhkhhkhhhhkhhkhdkhkdkhkhkdkrhkhkhkkhk

khkhkkhkkhkkhhkhkhkhkhhhkkhhhkkhhkkhkkkhhhkkhhhhhhhhkhkhhkhkhkhkhhkhkdkdhhkdkkdhkhkkhkhkhkhkk

THE FOLLOWING VALUES ARE NOW PREDICTED BY SEDIMOT IT.
THEY CAN BE FOUND IN SUMMARY TABLES.
1. PERIOD OF SIGNIFICANT CONCENTRATION
2. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION
DURING PERIOD OF SIGNIFICANT CONCENTRATION
3. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION
DURING PEAK 24 HOUR PERIOD
4. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION
DURING PERIOD OF SIGNIFICANT CONCENTRATION
5. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION
DURING PEAK 24 HOUR PERIOD

ALL CONCENTRATIONS ARE IN ML/L.

% k% N X N ¥ N X N ¥ N F F
B % N kN N N ¥ N N N X N ¥ N

kkkkkkhkkkkdhhdhhhhdhhdbhdhdhhhhhdkdhhhrhhhhhhhhhdhhhkhkdhhhkhhhhrhkk

kkkkkhkhkhkdhhhhkhhhkkhhkhhhkhhhkhhkkhkhhhkhhkhdkrhkhk
o WATERSHED IDENTIFICATION CODE

NAE SED POND - 10YR\24HR STORM VOLUME

khkkkkhkhkkhkkkhhkhkhkhkkkkhkkhkhkhkkhkkhkkhkkkkhkhkhdhhkhkhkhtkk
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Figure 2
w_ BLAZON SEDIMENT POND - HYDRULOGY - Part 2

Tkkkkhhkkkkkhkkkkkkkk*x* TNPUT VALUES**kkkkkhkhhkhhkhkhkddkhkdhk

- STORM DURATION = 24.00 HOURS
PRECIPITATION DEPTH = 2.42 INCHES
1
* % % k k k k Kk Kk Kk Kk Kk k % % % % * % % * % %
JUNCTION 1, BRANCH 1, STRUCTURE 1
* k% % %k % *x k k Kk Kk k % Kk Kk Kk Kk *k k *k * *k % *
*%% HYDRAULIC INPUT VALUES FOR SUBWATERSHEDS *#%%*

’’’’’ WATER AREA CURVE TC TT ROUTING COEFFICIENTS UNIT
SHED ACRES NUMBER HR HR K-HRS X HYDRO

———— . - — — — ————— —— T — > WU W s .  ———— . G WO T — — — — ——— TP I T S > A S Y — ——— ————— > S — —————

1 9.80 67.00 .028 .000 .000 .00 .0

* % * COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS * * *

WATERSHED PEAK FLOW RUNOFF
(CFS) (INCHES)

—— —— — —— — . T Y — ——————— . W T S > S S — G —CE — e

NOTE: SEDIMENT DOES NOT INCLUDE POSSIBLE DEPOSITION BY DELIVERY RATIO 2

**%x%% SUMMARY TABLE FOR TOTAL WATERSHED #*%*%%

RUNOFF VOLUME

PEAK DISCHARGE

AREA

TIME OF PEAK DISCHARGE.

.2644 ACRE-FT
3.3410 CFS
9.8000 ACRES

12.00 HRS

— * k k% % % %k % % *x %k *x *

NULL STRUCTURE
* k k Kk k *k k *k *x *k Kk *

QS
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Figure 2
BLAZON SEDIMENT POND - HYDROLOGY - Part 3
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~~ SEDPC ==~
SEDIMOT II MODEL FOR THE IBM PC/XT
CONVERTED BY JESSE MAYES

VERSION 1.10 NOVEMBER 17,1983
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UNIVERSITY OF KENTUCKY COMPUTER MODEL

OF SURFACE MINE HYDROLOGY AND SEDIMENTOLOGY
FOR MORE INFORMATION CONTACT THE AGRICULTURAL
ENGINEERING DEPARTMENT

THE UK MODEL IS A DESIGN MODEL DEVELOPED TO PREDICT
THE HYDRAULIC AND SEDIMENT RESPONSE FROM SURFACE
MINED LANDS FOR A SPECIFIED RAINFALL EVENT (SINGLE STORM)

VERSION DATE 9-23-83

DISCLAIMER: NEITHER THE UNIVERSITY NOR ANY OF ITS EMPLOYEES
ACCEPT ANY RESPONSIBILITY OR LEGAL LIABILITY FOR THE
CONCLUSIONS DRAWN FROM THE RESULTS OF THIS MODEL

khkkkkhkhkhkhkhkhhkhkhhkdkhkhhhhhkhhhkhkdhhhdhhhdhhkhhkhkhhdkhrhkhdkhkhkhkhhhkhhkhdkhhhkk
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* *
* THE FOLLOWING VALUES ARE NOW PREDICTED BY SEDIMOT II. *
* THEY CAN BE FOUND IN SUMMARY TABLES. *
* 1. PERIOD OF SIGNIFICANT CONCENTRATION *
* 2. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION *
* DURING PERIOD OF SIGNIFICANT CONCENTRATION *
* 3. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION *
* DURING PEAK 24 HOUR PERIOD *
* 4. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION *
* DURING PERIOD OF SIGNIFICANT CONCENTRATION *
* 5. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION *
* DURING PEAK 24 HOUR PERIOD *
* *
* *
* *
* *

ALL CONCENTRATIONS ARE IN ML/L.

khkkhkhdkkhhhkhhkhkhkkhhhhhkhhkhkhhkhhhhhhdhhkhkdhdhbhhhhkhkhkdhkdkkhhhkkkhkdkhdhkhk

khkkkkkkkhkkkhkhkkhkkhkhhkkkhhhkkhkhkhhkkhkhkkkkhkkkkhkkkkkk

WATERSHED IDENTIFICATION COD

NAE SED POND - 25YR\24HR STORM PEAK FLOW

kkkkkkkkkkkkhkhkkkhkkkkkhkhkkhkkkkkhkkkhkkkkkkkk
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Figure 2
BLAZON SEDIMENT POUND - HYDROLOGY - Part 4

khkkkhkhhkhkhhkkkkkkkkkdk*kTNPUT VALUES * % % % % % & & & & & & % o o 5 % % 5 % %

- STORM DURATION = 24.00 HOURS
N PRECIPITATION DEPTH = 2.90 INCHES

***********************‘

JUNCTION 1, BRANCH 1, STRUCTURE 1
* %k k %k Kk Kk k *x k k k *k *k Kk * k *k %k *x *k * * %

*** HYDRAULIC INPUT VALUES FOR SUBWATERSHEDS #*%*

WATER AREA CURVE TC TT ROUTING COEFFICIENTS UNIT
SHED ACRES NUMBER HR HR K-HRS X HYDRO
1 9.80 67.00 .028 .000 . 000 .00 .0

* * * COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS #* * *

WATERSHED PEAK FLOW RUNOFF
(CFS) (INCHES)

NOTE: SEDIMENT DOES NOT INCLUDE POSSIBLE DEPOSITION BY DELIVERY RATIO 2

**%%% SUMMARY TABLE FOR TOTAL WATERSHED #**%#%*

»»»»» RUNOFF VOLUME
‘ PEAK DISCHARGE
"AREA
TIME OF PEAK DISCHARGE

.4378 ACRE-FT
5.8075 CFS
9.8000 ACRES

12.00 HRS

nmiunkn

* % % % % %x * % % %k % %

NULL STRUCTURE
* k k %k Kk k k Kk *k * % *



Figure 2
BLAZON SEDIMENT POND - HYDROLOGY - Part 5
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-~ SEDPC =--
S SEDIMOT II MODEL FOR THE IBM PC/XT
CONVERTED BY JESSE MAYES

: VERSION 1.10 NOVEMBER 17,1983
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UNIVERSITY OF KENTUCKY COMPUTER MODEL

OF SURFACE MINE HYDROLOGY AND SEDIMENTOLOGY
FOR MORE INFORMATION CONTACT THE AGRICULTURAL
ENGINEERING DEPARTMENT '

THE UK MODEL IS A DESIGN MODEL DEVELOPED TO PREDICT
THE HYDRAULIC AND SEDIMENT RESPONSE FROM SURFACE
MINED LANDS FOR A SPECIFIED RAINFALL EVENT (SINGLE STORM)

VERSION DATE 9-23-83

DISCLAIMER: NEITHER THE UNIVERSITY NOR ANY OF ITS EMPLOYEES
ACCEPT ANY RESPONSIBILITY OR LEGAL LIABILITY FOR THE
CONCLUSIONS DRAWN FROM THE RESULTS OF THIS MODEL

kkdkkkkhkhkkrhkrhhkdkhhhkhhkhhhhhdhhhhhkhhkhhkhhhhhhkhhkhkhkkhkhkhhkdkkrdrkhhkdk
kkkkkkhkhkhkrkhkhkkhhkhkkhkhhhhhkdhhhkdkhhhdhhhhkhhhhhdhhhhkhhhhdkhkhkhkrkhhkhhhdkk
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* *
* THE FOLLOWING VALUES ARE NOW PREDICTED BY SEDIMOT II. *
* THEY CAN BE FOUND IN SUMMARY TABLES. *
* 1. PERIOD OF SIGNIFICANT CONCENTRATION *
* 2. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION *
* DURING PERIOD OF SIGNIFICANT CONCENTRATION *
* 3. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION *
* DURING PEAK 24 HOUR PERIOD *
* 4. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION *
* DURING PERIOD OF SIGNIFICANT CONCENTRATION *
* 5. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION *
* DURING PEAK 24 HOUR PERIOD *
* *
* *
* *
* *

ALL CONCENTRATIONS ARE IN ML/L.
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WATERSHED IDENTIFICATION CODE

————————— ——— ————— — ——— T —— - —————

NEA SED POND - 100YR\24HR STORM PEAK FLOW
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Figure 2
o BLAZON SEDIMENT POND - HYDROLOGY - Part 6

*hkkkkkkkkkkkhkkkkkkk*INPUT VALUES**kkkkkkdkkhdkkdddhkhkhhk

STORM DURATION = 24.00 HOURS
e PRECIPITATION DEPTH = 3.20 INCHES
1
* k k *k k %k k k %X k *k *k k Kk *x *k *k *x %k * % % *
- JUNCTION 1, BRANCH 1, STRUCTURE 1
* % k k k k k k k Kk Kk Kk Kk Kk k *k Kk * * %k * * *
*%% HYDRAULIC INPUT VALUES FOR SUBWATERSHEDS **=*
WATER AREA CURVE TC TT ROUTING COEFFICIENTS UNIT
SHED ACRES NUMBER HR HR K-HRS X HYDRO

* % * COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS * * #*

WATERSHED PEAK FLOW RUNOFF
(CFS) (INCHES)

- — ———— ———— - —— i ——— — W ————— " > ———————

NOTE: SEDIMENT DOES NOT INCLUDE POSSIBLE DEPOSITION BY DELIVERY RATIO 2

**%x%%* SUMMARY TABLE FOR TOTAL WATERSHED **%%%

RUNOFF VOLUME

PEAK DISCHARGE

AREA

TIME OF PEAK DISCHARGE

.5611 ACRE~FT
7.5021 CFS
9.8000 ACRES

12.00 HRS

* *k * % * % % % % * % *

“” NULL STRUCTURE
* %k % k k *k Kk *k k k * *



Where:

Sediment yield (tons/acre/year)
Rainfall factor
Soil erodibility factor

LS
CpP

Length slope factor

Control practice factor

The sediment yield calculations for the sediment pond
as follows:

Sediment Yield Calculations

drainage area are

Watershed Area Height Length
(Sq ft) (Ac) (ft) (ft)
Undisturbed 370,260 8.5 710 1,400
Unreclaimed 56,600 1.3 30 540
TOTAL 426,860 9.8

Watershed Slopes

Undisturbed Unreclaimed
LC25 350 100
LC50 300 150
LC75 185 70

Average slope = S = .25Z(LC25 + LC50 + LC75)/A(Sq ft), Where Z =

drainage height

STope (%) 40.0
Slope (°) 21.8

-10-



USLE

Watershed R1 K LS2 CP3 Delivery Rat1’o4 Annual Yield
’ (tons/acre)
Undisturbed 26 .28 47.1 .032 0.7 7.7
Unreclaimed 26 .28 .79 1.3 1 7.5
Footnote: *
1

2

Where: LS = Length slope factor
L = Slope length (ft)
m= 0.3 slope < 3%
0.4 slopes 3% to 5%
0.5 sTlopes> 5%
x = Sin®,©= slope angle®

3 Table 1, C Factors
Figure 3, Delivery Ratio

Sediment Calculations

Watershed Annual Yield Acres

Rainfall factor taken from approved reclamation plan
Barfield (page 332) LS = (L/72.6)™ (65.02 x

2 4 4.54 x + 0.065)

Total Yield
Undisturbed 7.7 8.5 65.5
Unreclaimed 7.5 1.3 9.8
75.3 T/yr

Conversion to Ac-Ft

75.3 T/Yr x 2,000 1b/T x cu-ft x ac-ft =
100 1b 43,560 f

-11-
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Table 1
C FACTORS

Vegetative Canopy

Cover That Enters the Soil Surface

Type and Height Percent Type 0 20 40 60 80 95+

No appreciable canopy G 0.45 0.20 0.10 0.042 0.013 0.003
W 45 <24 .15 .091 .043 .011

Tall weeds or short brush 25 G .36 17 .09 .038 .013 .003
with average drop fall W .36 .20 .13 .083 041 011
height of 20 inches 50 G .26 .13 .07 .035 .012 .003
W .26 .16 A1 076 .039 011

75 G .17 .10 .06 .032 011 .003

W A7 .12 .09 .068 .038 .011

Appreciable brush or bushes, 25 G .40 .18 .09 .ou0 .013 .003
with average frop fall W 40 .22 .14 .087 042 011
height of 6% feet 50 G .24 .16 .08 .038 .012 .003

W .23 .19 .13 .082 011 0N

75 G .28 .14 .08 .036 .012 .003

W .28 .17 .12 .078 .040 .01

Trees, but as appreciable low 25 G 42 .19 .10 .041 .013 .003
brush. Average drop fall W 42 .23 4 .089 .042 .011
height of 13 feet 50 G .39 .18 .09 040 .013 .003

W .39 .31 14 .087 .042 011

75 G .36 .17 .09 .039 012 .003

W .36 .20 .13 .084 041 011

e

-12-
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Sediment pond requiréd capacity

(=]

Runoff Volume

"
o o

s
w

Sediment Volume
TOTAL  0.29 ac-ft

HYDRAULIC DESIGN

The vrevised sediment pond design is shown on Map A-2, Blazon
Sedimentation Pond Design.

The sedimentation pond spillway calculations are shown on Figure 4,
Sediment Pond Spillway Design. Stage/storage relationship is shown on
Map A-2, Blazon Sedimentation Pond Design.

The sedimentation pond as planned will be a permanent structure. During
construction of the sedimentation pond a qualified field engineer will

be on site.

SEDIMENT CONTROL TECHNIQUES DURING CONSTRUCTION

Care will be taken during the sediment pond construction activity to
prevent any damage to the Mud Creek channel bottom.

During these activities, the following sediment control techniques will
be incorporated to minimize impacts to the hydrologic regime:

. Sediment fence placed along Mud Creek at the approximate water
Tevel

L Straw bales placed at the north end of the sediment pond
construction area

° Additional straw bales and sediment fence as needed

WMM@@T - Fol—A S P CERTUEIC AT fan)
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FIGURE 4
SED/IMENT POND SPILLWAY DESIGHN

USE SHARPE CRESTED WEIR CONTROL
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LITTLE SNYDER CANYON DRAINAGE DESIGN

The drainage design for Little Snyder Canyon has been prepared by
Earthfax Engineering, Inc., Salt Lake City, Utah. This plan has been
submitted to UDOGM under separate cover and is currently under review.

A11 design criteria and methodologies are contained under separate cover
in the Little Snyder Canyon Drainage Plan.
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TRANSFORMER ROAD

NAE plans to reclaim the transformer access road. The planned
reclamation of the transformer road will result in a minor modification

to the approved reclamation plan. Reclamation of the transformer road
will involve the following activities:

® Removal of water tanks or collapsing tanks and backfilling.
° Removal of power pole adjacent to transformer pad.

° Removal of transformer pad.

° Repair of existing reclamation on water tank and access road.

® Pulling of material from the outslope of the road to the
inside with a backhoe, regrading the area and reseeding.
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ACCESS ROAD AND CROSS CULVERTS

e The grade of the access road has been checked and the access road ditch
redesigned to reflect a maximum and minimum grade. The reclamation plan
has also been revised to show only two (2) cross culverts on the access
road and the hydrology has been remodeled for the drainage area to show
that the two (2) culverts will pass the design flow. The third culvert
is apparently buried. An attempt will be made to uncover and restore
the third culvert during reclamation activities. However, this culvert
is not critical to site drainage and if reasonable efforts do not
restore its function it will be abandoned in place.

- The culvert inlets will be cleaned and rock will be placed at the
culvert entrances to serve as inlet structures. Straw bales will be
placed and anchored above the culvert entrances and at the north end of

S
s

the access road during construction to aid in sediment control. A

small swale will be constructed at tﬁe access road entry gate which will
divert runoff to the east side of the road.

Supporting hydrology and hydraulic calculations for the access road
ditch and cross culverts are presented on the following figures:

Figure 5,‘B1azon Access Road Drainage

i
o o

Figure 6, Access Road Ditch Design
Figure 7, Access Road Ditch - Max. Slope
Figure 8, Access Road Ditch - Min. Slope
Figure 9, Access Road Hydrology

Figure 10, Access Road Cross Culverts - Capacity
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Figure 5
BLAZON ACCESS ROAD DRAINAGE
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ACCESS RUAD DITCH - Max. Slope

CHANNEL # - AC-1 MAX SLOPE
DESIGN PEAK FLOW (cfs), Q =
MANNING’S NUMBER, n = 0.0300

T

CHANNEL SIDE SLOPE, Z¢=“1.0ﬁ,s
HYDRAULIC RADIUS, R = 0.2206 .

WETTED PERIMETER, P =
X-SECTION AREA = 0.39
FREEBOARD = 0.30

)]

Figure 7

1.80

"BOTTOM WIDTH, b =
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Figure 8
ACCESS RUAD DITCH -

Min. Slope

CHANNEL # - AC-2 MIN SLOPE (%.lo/*
7

DESIGN PEAK FLOW (cfs),CQ = 1.80*
MANNING’S NUMBER, n = o.o§9g(§@pﬂf{
CHANNEL SIDE SLOPE, (< 1.0
HYDRAULIC RADIUS, R = 0.2478

WETTED PERIMETER, P = 1.98
X-SECTION AREA =  0.49

FREEBOARD = 0.30

. =22~

CHANNEL SHAPE
CHANNEL SLOPE

VELOCITY = 3.

7

TRIANGULAR

3.50 ;
2. Ll

DEPTH OF FLOW, d = 0.70 0 /(@
BOTTOM WIDTH, b =  0.00

WIDTH OF STREAM, t = 1.40

TOP WIDTH OF CHANNEL, T =  2.00



Figure 9
ACCESS ROAD HYDROULOGY - Part 1
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- ~- SEDPC --
R SEDIMOT II MODEL FOR THE IBM PC/XT
CONVERTED BY JESSE MAYES

VERSION 1.10 NOVEMBER 17,1983
L T L T P LY
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- UNIVERSITY OF KENTUCKY COMPUTER MODEL
OF SURFACE MINE HYDROLOGY AND SEDIMENTOLOGY
FOR MORE INFORMATION CONTACT THE AGRICULTURAL
ENGINEERING DEPARTMENT

THE UK MODEL IS A DESIGN MODEL DEVELOPED TO PREDICT
THE HYDRAULIC AND SEDIMENT RESPONSE FROM SURFACE
...... MINED LANDS FOR A SPECIFIED RAINFALL EVENT (SINGLE STORM)

VERSION DATE 9-23-83

DISCLAIMER: NEITHER THE UNIVERSITY NOR ANY OF ITS EMPLOYEES
ACCEPT ANY RESPONSIBILITY OR LEGAL LIABILITY FOR THE
CONCLUSTIONS DRAWN FROM THE RESULTS OF THIS MODEL
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* *
* THE FOLLOWING VALUES ARE NOW PREDICTED BY SEDIMOT II. *
* THEY CAN BE FOUND IN SUMMARY TABLES. *
* 1. PERIOD OF SIGNIFICANT CONCENTRATION *
* 2. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION *
* DURING PERIOD OF SIGNIFICANT CONCENTRATION *
* 3. VOLUME WEIGHTED AVERAGE SETTLEABLE CONCENTRATION *
* DURING PEAK 24 HOUR PERIOD *
* 4. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION *
* DURING PERIOD OF SIGNIFICANT CONCENTRATION *
* 5. ARITHMETIC AVERAGE SETTLEABLE CONCENTRATION *
* DURING PEAK 24 HOUR PERIOD *
* *
* *
* *
* *

ALL CONCENTRATIONS ARE IN ML/L.'
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o WATERSHED IDENTIFICATION CODE

ACCESS ROAD DITCH AND CROSS CULVERTS - 10YR FLOW
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Figure 9
ACCESS ROAD HYDROLOGY - Part 2

hhkkkhkhkkhhkkkdkhhkkkkkkx INPUT VALUES % % % % % % 5 % o o o & & % % % % s % & %

\ STORM DURATION = 24.00 HOURS
T PRECIPITATION DEPTH = 2.42 INCHES

* % % %k % * k %k k *k *k * * %k *k *k % * *k * *k * %

— JUNCTION 1, BRANCH 1, STRUCTURE 1
¥ k% % * k% k k k k * X *k k Kk *k k *k k *x k % % %

**% HYDRAULIC INPUT VALUES FOR SUBWATERSHEDS #**x*

o
WATER AREA CURVE TC TT ROUTING COEFFICIENTS UNIT
uuuuu SHED ACRES NUMBER HR HR K~HRS X HYDRO
1 15.00 64.00 .060 .000 .000 .00 .0

* * * COMPUTED VALUES FOR INDIVIDUAL WATERSHEDS * % *

WATERSHED PEAK FLOW RUNOFF
(CFS) (INCHES)

NOTE: SEDIMENT DOES NOT INCLUDE POSSIBLE DEPOSITION BY DELIVERY RATIO 2

¥*%x%%* SUMMARY TABLE FOR TOTAL WATERSHED **%%%

. G G —— S Y —— - G —— ) - —— S t— t— . T W — — s G W T S =

RUNOFF VOLUME

PEAK DISCHARGE

AREA

TIME OF PEAK DISCHARGE

.3029 ACRE-FT
3.4639  CFS
15.0000 ACRES

12.00 HRS

hwnn

* % % % % % % % *x k % *x

NULL STRUCTURE
* k % k k k k k *k kX * %
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DIAMETER OF CULVERT (D) IN INCHES

168

156

T

14 4

T

132

¥

— 120

- 108

— 96

— 84

— 54

24

- 12

180

\

\

\
r'l'l["‘l[llillIIIIUIIT'I "l"ll"[lll] lll'l'll'lllll'll.lll!‘"|'|Ill "l'llll"l'll"llll TII'I' l‘lTj

‘DISCHARGE (Q) IN CFS

[\

Figure 10 . -
DISIGN OF SIAALL DA
ACCESS ROAD CROSS CULVERTS - CAPACITY
10,000
8,00 ( l )
.000 EXAMPLE
6‘000 D¢ 36 inches (3.0 feet) — 6. (2)
5,000 0-66 cfs B ) (3)
4,000 — 5. — 6.
‘ - o, s
3,000 ° reet — 5. — 8
(1 1.8 5.4 — 4. L F
—~ 5.
. 6.3
2,000 2) 2.1 N L 4 i
(3 2.2 6.6
-3t — 4.
"D in faet
1,000 L — 3.
800 — 3.
600 L 2. |
500 -
400 /‘b i S "y
/ - 2 -
300 - - s - L
/ bfla) -
200 9x~%/// o — 1.5 s
o x r L i
b el
u B
/ = i
100 ~ =
8o of s
=
60 1.0 -
. — 1.0
50 x
40 & i
.9 3 i 1.0
(o] NTRANC o
3 H SCALE ENT w b 5
D — .9
st
20 m Heodwall g b, 8 — .8 L
(2) Mitered to conform :.
te siope T - ~ .8
(3 Projecting
10 5 _ L
8
.7
6 - -
S To use scoie (2) or (3) project L
4 horizontelly te scole (1), then — .6
use sireight inciined line Ihrough . -~ .6
3 D ond Q scales, or reverss o3 —
tilustroted. |
2 |
— .5
— .3
1.0 — .5
(U.S. Bureow of Public Roods.) 288-D-290%.

Heodwoler depth for corrugated-melol pipe cuiveris with entronce conirol.

-25-



CULVERT "A" AREA CHANNEL RESTORATION

Culvert "A" as shown on the Final Reclamation Plan Summary Map (Map A-1)
. will be removed as part of final reclamation of the Blazon No. 1 Mine.
As agreed upon with UDOGM, this section of Mud Creek channel will be
designed for the 100-year, 24-hour precipitation event. In addition to
the complete restoration of this channel section (approximately 40 feet
in length), a cutback bank area adjacent and to the south of Culvert "A"
will be repaired and stabilized with rock available on site.

Channel restoration design, design criteria, and hydrology calculations
are presented on the following figures:

. Figure 11, Mud Creek Channel Restoration at Culvert "A"
Typical Section

° Figure 12, Channel Design - Culvert "A"

° Figure 13, Size Distribution of Riprap

° Figure 14, Culvert "A" Area Hydrology
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CHANNEL # - CULVERT A
DESIGN PEAK FLOW (cfs), Q = 202.00
MANNING’S NUMBER, n
CHANNEL SIDE SLOPE,

HYDRAULIC RADIUS, R =

WETTED PERIMETER, P

X-SECTION AREA =

FREEBOARD = 1.00
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0.0400
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I N
— ]
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Figure 12
CHANNEL DESIGN CULVERT "Af
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CHANNEL SHAPE
CHANNEL SLOPE

TRAPEZOIDAL
3.50

]

VELOCITY = 7.8 7.%b

DEPTH OF FLOW, d = 1.43 |437]
BOTTOM WIDTH, b = 15.00
WIDTH OF STREAM, t = 20.72 (' hat

TOP WIDTH OF CHANNQf; T 24.70
TOTAL DEPTH OF CHANNEL, D= 2.43




{}bﬂé{ }
Figure 13

SIZE DiSTRIBUTION OF RIPRAP

PERCENT PASSING
80-100 1.5 x d50
30-70 d50

0-40 0.5 x d50
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Figure 14
CULVERT "A" AREA HYDROLOGY - Part 1
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Figure 14
‘CULVERT "A" AREA HYDROLOGY - Part 2
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MUD CREEK CHANNEL REPAIR
SUMMARY

The following Mud Creek Channel rebair plan was formulated based on
hydraulic design, field survey of the entire stretch of channel, and
suggestions by UDOGM personnel. Specific suggestions by UDOGM personnel
which have been employed in the formulation of this plan include:

° Divide channel 1length into reaches and design armoring
requirements for each reach rather than designing for a worst
case section.

L Perform a field survey of each reach of the channel to
determine existing median rock size and channel embankment
slopes.

° Redesign sediment pond in such a manner as to slope the east
bank of the lower reach of the channel adjacent to the
sediment pond to a minimum 2H:1V slope.

The Mud Creek Channel has been divided into three (3) reaches.

Locations of these reaches are shown on the Mud Creek Channel Location
Map (Map A-3). '

Two (2) major considerations in the design of the Mud Creek Channel
repair are as follows:

] The Mud Creek Channel bottom is the natural stream bottom

e In . various channel sections there exists considerable
vegetative growth

Since the Mud Creek Channel bottom is the natural stream bottom, no
additional armoring is contemplated. However, rocks will be placed in

‘the channel bottom in specific locations as identifieqwgymygggM. The
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_vegetative growth in the channel is graphically illustrated by pictures

taken by UDOGM personnel. Vegetation is especially apparent in Reach 1,
the lower half of Reach 2, and on the west bank of Reach 3.

A majority of the work to be performed on the channel will be to
supplement the armoring which already exists.

HYDROLOGY _ -

The peak flow utilized in the design criteria was estimated utilizing
the SEDIMOT II computer model. SEDIMOT II is a second generation
hydrologic and hydraulic calculation model designed for use on IBM
compatible personal computers. The SEDIMOT II Model calculates runoff
and peak flow via a numerical modeling technique based on the Soil
Conservation Service (SCS) TR-55 Unit Hydrograph method. The SEDIMOT II
model assumes an antecedent moisture condition of II. A detailed
description of the SEDIMOT II model is presented in Addendum A, SEDIMOT
I1 Computer Model. Inputs to the hydrology component of the SEDIMOT II

- computer model include:

Precipitation Distribution
Storm Duration

Return Period/Precipitation
Unit Hydrograph

Routing Parameters

Drainage Basin Area

Time of Concentration

Curve Number

Precipitation Distribution

A standard precipitation distribution is input to model the runoff
hydrograph. SEDIMOT II allows the user to choose between the SCS Type I
or Type II storms or to input a storm distribution based on measurements
in the area. For the Blazon Mine the SCS Type II storm was used.
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Storm Duration

A storm duration of 24 hours was input into the model.

Return Period/Precipitation

A precipitation amount is required for the appropriate return period.

For the Blazon Mine the following precipitation amounts were used:

Return Period Precipitation (inches)
10-Year, 24-Hour 2.42 '
25-Year, 24-Hour 2.90 /
50-Year, 24-Hour 3.00

100-Year, 24-Hour 3.20

(Rick Summers - UDOGM)

Unit Hydrograph

A unit hydrograph is chosen for each drainage area model. The runoff
hydrographs available in the SEDIMOT II model are for forested,
agricultural or urban (disturbed) areas. The forested hydrograph was
chosen for the Mud Creek drainage basin.

Routing Parameters

Routing parameters (Muskingum K and Muskingum X) were calculated to
express travel time and attenuation in the watersheds. The methodology
outlined in the SEDIMOT II Users Manual was used to calculate these two
(2) routing parameters. The specific equations and values used are
detailed as follows:

Muskingum K and Muskingum X. The value for travel time was used to

approximate Muskingum K. The SCS Upland Method was used to determine a
water velocity. The travel distance was measured directly from a
1"=400"' scale map. Muskingum's X was computed by the following
equation:
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X =0.5 Vw
1.7+Vw

Where Vw = Weighted Average Velocity

Additional information on determination of routing parameter values is

provided in Addendum B, Mud Creek Hydrology.

Drainage Basin Area

The area of each drainage was determined by measuring the drainage
basins as shown on the Drainage Basins Map (Map A4). The areas were
determined by direct measurement on a digitizing table from the 1"=1000"
scale map.

Time of Concentration (Tc)

Time of concentration was calculated by using the SCS Upland Method as
presented in Applied Hydrology and Sedimentology for Disturbed Areas
page 100. The Upland Method 1is suggested in the SEDIMOT II Users
Manual. Again, all hydraulic 1lengths, drainage heights, and slope
percentages were taken directly off the Drainage Basins Map (Map A4) as

they applied to each subwatershed. Time of concentration calculations
are shown in Addendum B, Mud Creek Hydrology.

Curve Number

A curve number of 64 was input into the model, (approved Blazon
Reclamation Plan).

HYDROLOGIC RESULTS

The hydrologic results for the three (3) reaches of the channel are
presented on Table 2, Mud Creek Channel Hydrologic- Results. Hydrologic
calculations on Little Snyder Canyon were completed by EarthFax
Engineering. Beginning at the outlet of Culvert "B", the design peak
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Table 2
MUD CREEK CHANNEL HYDROLOGIC RESULTS

Q50 Q100
(cfs) (cfs)
Reach 1! 195 248
Reach 2° 195 /- 248
Reach 3 . 166 A 202

1 Mud Creek Basin Peak + Little Snyder Canyon Peak

-36-



flow from Little Snyder Canyon was added to the design peak flow
estimated for Mud Creek Basin. The hydrologic results shown on Table 2,
Mud Creek Channel Hydrologic Results, includes Little Snyder Canyon peak
flows.

CHANNEL REPAIR DESIGN

The Mud Creek Channel has been divided into three (3) reaches as shown
on the Mud Creek Channel Location Map (Map A-3). A description of the
three (3) reaches are as follows:

. Reach 1 - The reach of channel extending from the outflow of
Culvert "C" to the northern extension of the existing
sedimentation pond.

o Reach 2 - The reach extending from the outflow of Culvert "B"
to the inflow of Culvert ™C".

L Reach 3 - The reach extending from approximately 180 feet
upstream of the inflow of Culvert "B" to the inflow of Culvert
IlBII.

Reach 1

The entire east bank of Reach 1 extending approximately 160 feet will be
reconstructed as shown on Figure 15, Mud Creek Reach 1 Typical Section.
The size distribution for riprap placed on the east bank will be as
shown on Figure 13, Size Distribution of Riprap. Design parameters for
Reach 1 are listed below. The entire west bank of Reach 1 will require
repair of the existing riprap. Addendum C, Field Notes, contains
information regarding existing rock cover and approximate rock size.
Rock will be added to the west bank to bring the riprap to the required
D rock size. Rock in the channel bottom of Reach 1 will be

50
supplemented as indicated in the field by UDOGM. D50 riprap
calculations are shown on Figure 16, Mud Creek - Reach 1 Channel Design.
The high water line (HWL) resulting from the 100yr/24hr precipitation

event is calculated on Figure 17, Mud Creek - Reach 1 Q100 HWL.
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Design Event: 50yr/24hr Precipitation Event = 3.00 in

Design Peak Flow: QSO = 195 cfs (Mud Creek Basin and Little
Snyder Canyon)

Design Section Dimensions: Refer to Figure 15, Mud Creek Reach
1 Typical Section and Figure 16, Mud Creek Reach 1 Channel
Design.
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- Figure 16
MUD CREEK REACH 1 - CHANNEL DESIGN
CHANNEL # - REACH 1 TYP

DESIGN PEAK FLOW (cfs), Q = 195.00  CHANNEL SHAPE - TRAPEZOIDAL
MANNING’S NUMBER, n = 0.0410 CHANNEL SLOPE = 4.50

CHANNEL SIDE SLOPE, 7 = 2.0 VELOCITY = 9.1 F.103
HYDRAULIC RADIUS, R = 4.2758 DEPTH OF FLOW, d = 1.71 | 722
WETTED PERIMETER, P = 16.65 BOTTOM WIDTH, b =  9.00

X-SECTION AREA = 21.24 WIDTH OF STREAM, t = 15.84
FREEBOARD = 1.00 TOP WIDTH OF CHANNEL, T = 19.84

D50 RIP RAP DIAMETER (ins.) =(”151£7> TOTAL DEPTH OF CHANNEL, D= 2.71
162

D50 = 12(118Q(s)%-1687R/p)0-4 & _
Hee' T <0 &Fk

=L Mot Ve 08"
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Figure 17

MUD CREEK REACH 1 - Q100 HWL

CHANNEL # - REACH 1 TYP

DESIGN PEAK FLOW (cfs), Q = 248.00
MANNING’S NUMBER, n = 0.0410
CHANNEL SIDE SLOPE, Z = 2.0
HYDRAULIC RADIUS, R = 1.4195
WETTED PERIMETER, P 17.72
X-SECTION AREA = 25.15

FREEBOARD = 1.00

TOTAL DEPTH OF CHANNEL, D = 2.95

CHANNEL SHAPE
CHANNEL - SLOPE

VELOCITY =

9.

7

TRAPEZOIDAL

4.50
é?‘7”?

DEPTH OF FLOW, d = 1.95
BOTTOM WIDTH, b = 9.00

WIDTH OF STREAM, t = 16.80

TOP WIDTH OF CHANNEL, T =
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Reach 2

Repair work will be required on Reach 2 from Culvert "B" to station
B+180. The repair work will involve supplementing existing riprap. Rock
will be supplemented as necessary to meet the required riprap size of
050 = 20 inches. The field survey conducted on this reach indicated the
median rock size to be about nine (9) inches. Therefore, mainly larger
size rocks will be required for placement. Information gained from the
field survey is presented in Addendum C, Field Notes.

Design parameters for Reach 2 are as follows:

L Design Event: 50yr/24hr Precipitation Event = 3.00 in

® Design Peak Flow: QSO = 195 cfs (Mud Creek Basin and Little
Synder Canyon)

L Design Section Dimensions: Refer to Figure 18, Mud Creek -
Reach 2 Typical Section ‘and Figure 19, Mud Creek - Reach 2
Channel Design. |

The HWL resulting from the 100yr/24hr precipitation event is calculated
on Figure 20, Mud Creek - Reach 2 QIOO HWL.

~ At Station B+20 additional riprap will be added at the outlet of the
Little Snyder Drainage Culvert. Also, additional riprap will be placed
in a steeper portion of Reach 2 between station B+160 and B+180. Beyond
station B+180 rock will only be placed in the stream bottom as flagged
by UDOGM personnel. .
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FIGURE 18
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‘Figure 19
MUD CREEK REACH 2 - CHANNEL DESIGN

CHANNEL # - REACH 2 TYP

DESIGN PEAK FLOW (cfs), Q = 195.00  CHANNEL SHAPE - TRAPEZOIDAL
MANNING’S NUMBER, n = 0.0420 CHANNEL SLOPE = 4.50
CHANNEL SIDE SLOPE, Z = 1.6 VELoCITY = 9.2 4.1&3 \
HYDRAULIC RADIUS, R = 1.3418 DEPTH OF FLOW, d = 1.78 (- 79
WETTED PERIMETER, P = 15.72 BOTTOM WIDTH, b =  9.00
X-SECTION AREA = 21.09 WIDTH OF STREAM, t = 14.70
FREEBOARD = 1.00 _ TOP WIDTH OF CHANNEL, T = 17.90
D50 RIP RAP DIAMETER (ins.) £ 1‘"5,9\“\3 TOTAL DEPTH OF CHANNEL, D= 2.78
050 = 12(1180(5)%- 1667 /p) 04

(huek dee |

SAFL.
‘o857
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Figure 20
MUD CREEK REACH 2 - Q100 HWL

CHANNEL # - REACH 2 TYP

DESIGN PEAK FLOW (cfs), Q = 248.00  CHANNEL SHAPE - TRAPEZOIDAL
MANNING’S NUMBER, n = 0.0420 CHANNEL SLOPE = 4.50

CHANNEL SIDE SLOPE, Z = 1.6 VELocITY = 9.8 4 %1% -
HYDRAULIC RADIUS, R = 1.4924 DEPTH OF FLOW, d = 2.03 2.0
WETTED PERIMETER, P = 16.66 - BOTTOM WIDTH, b =  9.00
X-SECTION AREA = 24.86 WIDTH OF STREAM, t = 15.50
FREEBOARD = 1.00 TOP WIDTH OF CHANNEL, T = 18.70

TOTAL DEPTH OF CHANNEL, D = 3.03°
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Reach 3

The field survey conducted for Reach 3 indicated a median rock size of
approximately 16 idinches. In several places along the bank, rock
exceeded three (3) feet in diameter. 1In addition, there is considerable
vegetation on the west bank of the channel. Repair work planned for
Reach 3 will involve mainly supplementing existing rock specifically in
places along the bank where no rock is present. This rock repair work
will mainly be performed from station B-80 to B-140. From épproximate1y
station B-140 the natural stream flood plain begins and no repair work
is planned. A typical section for Reach 3 is shown on Figure 21, Mud
Creek Reach 3 Typical Section. Information gained from field work on
Reach 3 is found in Addendum C, Field Notes.

Design parameters for Reach 3 are as follows:

. Design Event: 50yr/24hr Precipitation Event = 3.00 in

. Design Peak Flow: QSO = 166 cfs (Mud Creek Basin and Little
Synder Canyon) »

° Design Section Dimensions: Refer to Figure 21, Mud Creek -
Reach 3 Typical Section and Figure 22, Mud Creek - Reach 3
Channel Design.

The HWL for the 100yr/24hr precipitation event is calculated on Figure
23, Mud Creek - Reach 3 Q100 HWL .
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- Figure 22

MUD CREEK REACH 3 - CHANNEL DESIGN

CHANNEL # - REACH 3 TYP

DESIGN PEAK FLOW (cfs), Q = 166.00

- MANNING’S NUMBER, n = 0.0410
CHANNEL SIDE SLOPE, Z = 1.7
HYDRAULIC RADIUS, R = 1.2218
WETTED PERIMETER, P = 16.15

X-SECTION AREA = 19.74
FREEBOARD = 1.00

D50 RIP RAP DIAMETER (ins.

) =
D50 = 12(118q(s)2-1667p/py0-4

CHANNEL SHAPE

CHANNEL SLOPE

- VELOCITY =

8.

3

TRAPEZOIDAL

4.00
g, 329

DEPTH OF FLOW, d = 1.56
BOTTOM WIDTH, b = 10.00
WIDTH OF STREAM, t = 15.30
TOP WIDTH OF CHANNEL, T =
13.7 TOTAL DEPTH OF CHANNEL, D= 2.56
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MUD CREEK
CHANNEL # - REACH 3 TYP
DESIGN PEAK FLOW (cfs), Q = 202.00

MANNING’S NUMBER, n = 0.0410
CHANNEL SIDE SLOPE, Z = 1.7
HYDRAULIC RADIUS, R = 1.3370
WETTED PERIMETER, P = 16.86

X-SECTION AREA = 22.55
FREEBOARD = 1.00
TOTAL DEPTH OF CHANNEL, D = 2.74

Figure 23
REACH 3 - Q100 HWL

CHANNEL SHAPE - TRAPEZOIDAL
CHANNEL SLOPE = 4.00

VELOCITY = 8.8 €.8l -

DEPTH OF FLOW, d = 1.74 (7155
BOTTOM WIDTH, b = 10.00

WIDTH OF STREAM, t = 15.92

TOP WIDTH OF CHANNEL, T = 19.32
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FIELD ENGINEER SUPERVISION

Due to the variability of conditions within all three (3) reaches of the
channel, a field engineer will be on site during repair work.

SEDIMENT CONTROL MEASURES UNDERTAKEN DURING CHANNEL REPAIR WORK

The following sediment control measures will be undertaken while repair
work is occurring on the stream channel:

° Care will be taken to not disturb the existing natural channel
bottom. |

° Straw bales will be placed in the stream bottom at approximate
100 foot intervals.

® Sediment fences will be used where applicable.
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BACKFILLING AND GRADING

A1l remaining backfilling and grading activities will be completed.
Specifically, the backfilling and grading activities 1include the

- following:

° Movement of excess material from Little Snyder Canyon drainage
construction to portal bench.

. Movement of excess material dumped at toe of portal slope back
to portal bench.

° Regrading of area not affected by sediment pond redesign.
° Regrading of portal bench access road.

Upon completion of all backfilling and grading activities, available
topsoil will be spread, ripped, and seeded.
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WATER WELL DISPOSITION

The disposition of the water well is explained under separate cover by.
NAE.
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RIPARIAN VEGETATION

Riparian vegetation will be planted as proposed in the approved
reclamation plan. NAE will monitor revégetation success according to
the following schedule:

® First Year - NAE will perform a reconnaissance survey on the
reseeded site and inspect for shrub survival.

e Second Year - NAE will monitor the reseeded area for cover and
density and monitor shrub survival.

° Third Year - Same as second year.
o Fourth Year - Same as second year.
® Fifth Year - Same as second year.

Transects will be randomly located within the reference area and the
reseeded area. Sample size will be dependent upon the number needed to
obtain statistical adequacy using a least minimum sample size as
presented in UDOGM guidelines. A1l seeding will take place prior to
mulching.  Shrubs will be planted in the spring of 1989. The
reclamation sequence and time table is presented on Figure 24, Blazon
No. 1 Mine Reclamation Sequence and Time Table. It is noted that the
first reclamation activity to be performed will be reconstruction of the
sedimentation ponds. The only other reclamation activity which will be
conducted prior to reconstruction of the sedimentation ponds will be
repair work of the access road ditch because this area does not drain to
the sedimentation ponds.
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_VS_

ITEM WEEK | WEEK 2 WEEK 3 WEEK 4 WEEK 5
CONTRACTOR MOBILIZATION -
SEDIMENT POND REPAIR I
SITE RECLAMATION I

- LITTLE SYNDER

- PORTAL BENCH

- TRANSFORMER ROAD
- MUD CREEK CHANNEL
- ACCESS ROAD

- SEEDING, THEN MULCHING AND
CRIMPING

- PLANTING OF SRUBS
{TO OCCUR IN THE SPRING

OF 1989
CHANNEL RESTORATION I
CULVERT A
DEMOBILIZATION .

MONITORING ﬁ

{ll] TIMETABLE DEPENDENT ON CONTRACTOR BID

MINE _RECLAMATION SQUENCE _AND TIMETABLE'
FIGURE 24




FIELD ENGINEER SUPERVISION

A qualified field engineer will be present during reclamation
activities.
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AS-BUILT CERTIFICATION

Once reclamation activities are completed, the various components of the
reclamation work will be certified "as-built" by a qualified
Professional Engineer, registéred in the State of Utah. As-built
drawings of all applicable components of the reclamation work will be
submitted to UDOGM as required.
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SEDIMOT IT COMPUTER MODEL



The following are excerpts from the SEDIMOT II Users Manual describing
the history and purpose of the SEDIMOT II Hydrology Model.
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USER'S GUIDE
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SEDIMOT Il - PC VERSION

by
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815 Hillcrest
Stililwater, OK 74074
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PREFACE

The University of Kentucky, College of Agriculture, Department of Agri-
cultural Engineering (UKAE) has developed a mode! for design of runoff

and sediment control structures, referred to as SEDIMOT Il, which is de-
scribed in e Design Manual for the SEDIMOT I Hydrology and Sediment-
ology Model . (This manual is referenced later in this paper as ''the UKAE
SEDIMOT Il Manual".) Two computer programs (actually, two versions of

the same program) written by UKAE and described in the UKAE SEDIMOT
it Manual, have been converted to run on the IBM Personal Computer (PC
or XT) by Jesse G. Mayes2.

The first program, SEDPC, is an IBM PC (Microsoft) fortran version
of the IBM 370 mainframe fortran batch program for sediment pond design.
The only modifications that have been made are the programming changes
necessary to convert from the IBM 370 fortran to the IBM PC fortran.
All the algorithms remain the same and the capabilities of the PC version
are identical to those of the mainframe version. The date of the latest
UKAE update included is indicated on the program output.

The second program, SEDCREAT, is an IBM PC (Microsoft) fortran ver-
sion of the HP 3000 mainframe fortran interactive program for sediment
pond design. In addition to the programming changes necessary to convert
from the HP 3000 fortran to the IBM PC fortran, all the design caiculations
have been deleted. Thus. SEDCREAT only allows the user the options of
buiiding a new batch data file (to be run using SEDPC) or of modifying
an existing file. The interactive format remains identical to that of the
HP version, making the use of SEDCREAT very convenient for those users
already familiar with the HP version. In addition to the instructions inciuded ‘
here, the user should have available the UKAE SEDIMOT il Manuai for inter-
preting the input.

The PC version of SEDIMOT Il is available from:
Okiahoma Technicai Press

815 Hillcrest
Stillwater, OK 74074

Design Manual for the SEDIMOT 1! Hydrology and Sedimentology Model,
University of Kentucky, Colleye of Agriculture, Oepartment of Agricul-
tural Engineering

2
Mr. Mayes is a principal in Tech Engineering, inc.



CHAPTER 1
INTRODUCTION

The Surface Mine Conwzol and Reclamacion Act, PL-95-87, requires thac surface mining

 actividies be planned and conducted to minimize changes in the hydrologic balance. Proposed

regulacions (30 CFR 715, 717, 816, and 817, 1981) will allow the miner to use aiternative surface
mine strategies and sediment control methods to meet 2 sertleable solid standard of 6.5 ml/l. To
evaluate the effectiveness of these alternarives, hydrology and sedimentology simulation models
may be used. Ideally cthese models should be boch simple and accurate. In practice, however, trade-
off between simplicity and theoretical accuracy is necessary. This report describes a simulation
model, consgrucred using simple algorichms requiring easily measured or calculated inpus para-
metess, that can be used to evaluate the effectiveness of surface mine and sediment control strate-
gia.'fheinputparameteatothismoddcanbeadma:ed&ommapandsitesumydata.

It is possible to model the respanse of the entire runoff-erosion-transporr process for a water-
shed using either 2 lumped paramerer approach or distributed parameter approach. Lumped para-
meter models evaluate the response of the endre watershed as a single hydrologic unit. A single
set of input parameters are used to characterize the tocal drainage basin. Variations in watershed
characteristics are considered by adjusting these inpur parameters with area-weighted methods
and/or regression equations. Lumped parameter models are relatively inexpensive and simple to use
but tend to mask out imporrant sub-processes and spatially varied response from different land uses
within 2 watershed. Examples of lumped parameter models are HYSIM (Betson er al., 1980) and
TENN-I (Overton and Crosby, 1979). In contrast to the lumped parameter approach diseribured
paramster models divide the watershed into subareas each having relatively uniform but distincely
m&ivﬁudchmmiachmbmhchmcizedbyiuommofinpmpmetm :

Common solution techniques in distribuced parameter models are finice difference and fnice
element approximations to the governing flow and Tansport equations. Distributed parameter
models are capable of predicring the spatial-varied response from differenc land uses bur often
require large amounts of input dara and computer time. Examples of distributed parameter models
are the CSU model (McWhorter et al, 1979), ANSWERS (Beasley er al., 1980) and FESHM (Wolfe
et al, 1981). Because of the drastically different land use on 2 stripmine watershed a distributed
parameter approach should be used to evaluate the effectiveness of mining strategies and sediment
control methods. '

Recently, a simple distributed parameter simularion model called SEDIMOT 1 (Wells et al.,
1980; Barfield et al, 1980) has been developed by University of Kentucky personnel. Empirical
routing techniques are used in SEDIMOT I to reduce the inpur requirements of the distribured

- models described in the previous paragraph. A composite runoff hydrograph is calcualted by using

the SCS’s TR-55 (1975) tabulared runoff values. Sediment yield, particle size discribucion, and

| ~ sediment graphs are predicted for each subwatershed using Williams’ technique (1975a, 1975b)
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and combined ac the watershed oucles. SEDIMOT I is also capable of evaluating the performance
of 2 single detention pond. Because the SCS’s TR-535 tables are used in SEDIMOT I it is virrually
impossible to test it against observed runoff daca. SEDIMOT I is an event (rather than contdnuous)
simulation model. , ' :

Ward et al. (1980) also developed a simple distributed simulacion model called WASHMO. Like
SEDIMOT 1, empirical routing techniques are used, bur in WASHMO, unit hydrographs are used to
predict runoff from each subwatershed. The runoff hydrographs are then translated to the water-
shed outlet (based on wavel time) and combined to form 2 composite hydrograph. WASHMO has
been tested on five warersheds (Ward ez al., 1980). No sediment routines are included in WASHMO;
hence, it is necessary to separarely estimate sediment yield and sediment size in order to evaluate
the performance of 2 detencion pond. WASHMO is also an event simulation model.

Based on the results of these rwo studies it was decided chat a second generation model should
be developed thar incorporates the general modeling approach used in WASHMO and SEDIMOT L
Furthermore it was decided that the second generation mode! should be expanded to include algo-
rithms to evaluate the performance of additional types of sediment control scructures, as well as
combinations of these structures. This second generation model is referred to as SEDIMOT II
(SEdimentology by Dismibuted MOdel Treatment) in reference to the similar format and model-
ing philosophy adopted from the original SEDIMOT I model.

SEDMOTHwiHbeducibedincwoparts.Panconninsaliteamereviewandadesc-ip«
tion of the modeling techniques used in SEDIMOT IL. It is divided intn foor major arsas: (1)
rainfall component, (2) runoff component, (3) sediment component, and (4) sediment conrrol
component. For each component 3 literature review is first presented and then followed by a
description of the modeling technique used in SEDIMOT IL Abour the same level of sophistication
was strived for in all four components. Part II is the user guide to SEDIMOT II which contains
the required format of input parameters. A representative watershed is used to illusrate recom-
mended procedures to obtain these inputs. o

The definirion ofsymbokmdin:hkmualwiﬂcbangewi:htcpics.Webeﬁevethazthe
material can best be presented by adopting the nomenclarure that is most frequently used in their
respective disciplines. Unfortunately, this required us to duplicate symbols berween different
subjects. '
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INTRODUCTION

This is the usets' manual for the SEDIMOT I model. It is written to help
you understand the model to the extent necessary to apply it to your day-to-day
hydrologic and sediment control design needs. The users' manual is written
intentionally in an informal tutorial fashion. The manual is written toc teach
you. how to apply the model in a step-by=-step fashion. It contains a complete
explanation of terms, numerous illustrations, exampile problems drawn from actual
mine plans, and example inpur data.

From its very conception, the SEDIMOT I model was formulated with
the uitimate user in mind. The techniques and methodoiogies used in the model
are, ,.where available, those which many users have had in their schooling and
use in every day applications. The authors have drawn from experiences gained
in teaching over 2,000 short course participants.  These teaching experiences
combined with consulting applications have made this a very pragmatic model
balancing data requirements, cost, time constraints, model complexity, and user
informational needs.

Some of the features of this users' manual are:

(1) an interactive question and answer format written in simple terms
and providing a list of choices;

(2) a batch input dara file option for those who have become more fami-
liar with the model and its data input sequence;

(3) a check of each input dara value to determine if it is within expected
lower and upper limits;

(4) default values for input parameters that the user may not have ready
access to and/or parameters that we have found not to be especially
sensitive to final designs and predictions;

(5) a comprehensive list and explanation of input parameters;

(6) listing of suggested parameter va.lus;



- (7)
(8)
(9)

(10)

(11)

(12)
(13)
(14)
(15)
(16)
(17)
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listing of the expected range of parameters;

an estimate of parameter sensitivity;

step-by-step explanation of imput sequence;

illustration of the method used to determine the value of the input
parameter;

thoroughiy explained error messages to help in quickly identifying

input errors;

compiete example input data for illustrated examples;
clearly stated major assumptions, limitations, and constraints;
modular subroutines;

increasing levels of complexity for anajysis;

analysis of output and resuirs;

ete.

CAPSULE MODEL OVERVIEW

This capsule mcdel overview is preseated simply to provide the reader

with a single page statement, in zontechnmical terms, of the overall model ca-

pabilities.

An expanded overview follows and thea a s:ep-by-;:ep discussion of

the needed input sequences.

The model is capable of predicting a storm bydrograph and storm sedi-

ment graph for a user specified design storm. The hydrograph and sediment

graph can be routed along a stream to a given point of interest.

Three sedimen: control structures are curreatly modeled:

(1)

A sediment basin of the type commenly found in surface mining,
farm ponds, urban storm water containment structures, etc.,

(2) a porous reck check dam, and

(3)

' a grass filter.
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The sediment trap efficiency of each of these individual s?dimem control struce-
tures can be predicted. The user may specify sediment control structural de-
signs. The sediment trap efficiency of one control or a series of 2 mix of these
controls can also be predicted.

Through use of the model the performance of alternative sediment con-
trol options can be readily evaluated. The‘user can specify the design of alter-
native sediment control structures and locate a mix of these structures through-
out a watershed. Combining a given sediment control scheme with a design
storm, watershed characteristics, and the mine plan, the SEDIMOT Il model can
predict if regulatory mandated sediment performance standards will be met.

EXPANDED MODEL OVERVIEW

The purpcse of this section is to present an overview of the SEDIMOT
I model. - Terms and techniques described in this section will be. explained in
greater detail in the s;ep-by-step model description section of this users' man-
ua.l.‘ It is felt that a broad overview of the model would help the user under-
stand the major model eiements.
Major Model Elements
The major overall steps which the user should be aware of are:
(1) Problem Formulation - i.e. dissection into the necessary model com-
ponents, i.e., junctions, branches, structures, and subwarersheds (all
terms will be subsequently defined and illustrated);

(2) Hydrologic Element - i.e. development of a storm hydrograph for
a given subwatershed; .

(3) Hydraulic Element - i.e. routing and combining storm hydrographs;

(4) Sedimehtologic Element - i.e. determining the quantity of sediment
eroded and routing this sediment load to a sediment control struc-
ture; and '

(5) Sediment Control Structures - i.e. d.sign parameters for each sedi-
ment basin, check dam, and grass filter.



Problem Formulation

Prior to any data input it will be useful to separate the watershed into
the necessary model components. Typically the watershed will be separated
into a series of junctions, brajxches, structures, and subwatersheds as illustrated
in Figure 1. As can be seen from Figure 1, a junction is where two or more
streams (branches) meet. Also, 2 junction is always placed at the outlet of
the total watershed, e.g. Junction 3 shown in F igure 1. Three junctions have
been designated in Figure 1.

A branch is simply a stream which has a structure located on i:. | Four
Structure types are available: (1) sediment basin, (2) check dam, (3) grass fil-
' ter, and (4) 2 null structure. The term "s:zfucture" is used hecause these loca-
tions oftea designate log:io where the user will evaluate the effectiveness
of sediment contrel structures.

A mull structure is used at any locaticn where information about a com-
posite hydrograph, sedimentgraph, or particie si:e‘dis:ribution is nesded. Note
that the null structure vis simply 2 mechanism to allow the user to get infore
mation about a composite hydrograph, etc. at that location. More will be said
about the use of the null structure in the step-by-step model description section

of this users’ manual.

Hydrelogic Element

The storm hydrograph is developed in the hydrologic element for each
designared snbwatershe_d. The principal st‘eps in dgveloping a storm .hydmgraph
are: ’

(1) specify a design storm, e.g. 3 10-year, 24-hour event;

(2) specify a temporal storm pattern, e.g., an SCS Type I, Type II, or
accumulated precipitation and associated time .increment.
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~Figure 1. .Schematic of SEDIMOT II Nomenciature
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(3) determine rainfall extraction using the SCS's curve number model; and

(4) convolution of a selected dimensioniess unit hydrograph (This simply

’ means that the model user selects one of three unit hydrograph shapes
depending upon watershed conditions, e.g., disturbed, agricultural,
or forested).

Hvdraulic Element

Storm hydrographs are routed to and betwasn structures by Muskingum's
routing procedure. This method was selectad due to its ease of application and

in order to eliminate the need to obtain stream cross sactions.

Sedimenroicgic Element

SEDIMOT 1[I has two different options available tc calculate sediment yieid:
(1) MUSLE and (2) SLOSS. Sediment yield is calculated for each subwatersned,
- touted to the speciiied sediment comtrel struccure, and then combined to deter-
mine the total sedimesnt entering the structure from all upstream subwa:ez.sheds
and upstream structures.

In Subroutine MUSLE sediment vield is estimated using Williams' Modie
fied Universal Soil Loss Equation (Manual 1, p. 1.6.33, Red Book, pp. 365-366.
The parameters required are K (;éil erodibility), siope length and gradiemr, and
ce (con:rql practice factor). Sediment yield from each subwatershed is routed
to a structure by Williams' model (Mamual 1, pp. 1.6.39 - 1.6.43, Red Book, pp. 366~
365. Travel time and the particle size distribution are needed impur dara.
The eroded particle size distribution is adjusted during routing to account for
selected depesition.

The SLOSS Subroutine is a second optien availabie to estimate the quan-
tity of sediment eroded and transported to a specified location. The flow path
of a subwatershed is separated into siope segments and detachment, transport,
and deposition are calculated for each segment. |
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Sediment Control Structures

Four sediment control structures can be designed and their performances
evaluated using SEDIMOT Il. These structures are: (1) retemtion basin (pond,
sediment basin, etc.), (2) grass filter, (3) porous check dam, and (4) a nuil
structure.

The sediment trap efficiency of a pond (or ponds in series) can be eval-
uated by two alternative methodologies: (1) DEPOSITS Model or (2) CSTRS Mo-
del. The DEPOSITS Model considers the incoming storm hydregraph, sediment-
graph, and particie size distribution and basin geometry and hydraulic charac-
teristics (stage-storage and stage-discharge relationships). The pond is concep-
tually divided into four layets and trap efficiency and effluent concentrations
are determined through use of Stokes' Law.

The CSTRS .Model employs a series of continuous stirred type reactors
to evaluate the performance of a pond. The main difference between the CSTRS
Model and the DEPOSITS Model is that the CSTRS Model accounts for the mix—
ing between inflow concentrations once flow has entered the pond. The
DEPOSITS Model uses a first-in, first-out plug - flow concept and does net allow
- for this mixing. |

Both models will predict the storm voiume discharged, peak discharge,
peak stage, peak and average effluent sediment concentrations, storm detention
time, and basin trap efficiency.

The sediment trap efficiency of a rock clieck dam ecan be predicted by
the check dam sediment control option. A gabion type rock dam would be ty-
pical of the structure to be evaluated. Calculation of the trap efficiency of
a check dam is based upon water being backed up upstream of the check dam

~ for a length of time sufficient to allow particles to settle out of the flow. This
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is accomplished by determining the backwater surface profile for a ziven storm
flow and channel configuration and by predicting subsequent dgposition for an
estimated settling velocity of sediment particies.

The grass filter sediment control option predicts reduced velocity of
sediment laden flow and subsequent deposition associated with a designed fil-
ter. The sediment trap efficiency of such 2 filter is related to the storm
hyd:ograph and sedimentgraph, incoming sediment load, veg;:é.l height and den-

sity, and filter width, length, and slope.
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MUD CREEK HYDROLOGY



Parameters

Total Basin Area 2131 Ac - Given

50 Yr/24 Hr Event 3.00 In - UDOGM

Curve Number 64 - Given

Tc Calculated by Upland Curves
Pg. 100 Red Book

ADZ -
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WORK SHEET 2
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product of the rainfall excess intensity, iy, in iph and the flow length,

L, in feet is greater than 500. Th ti - .
pmntes 'ouviuf -..,ﬁif,‘},’? on s _ ' Table 2.25. Mannings n’.
=0.928 (n )0.6/( 0.4 0.3) e
C e (2.57)
. {‘lcm thip) ii‘?‘ (/e : _ Surface
where tf is in minutes, n is Mannings n, L is in feet, i,isiniphand S » .
is the slope in ft/ft. Table 2.25 presents some values for n for ove J. A\ Concrete
land flow surfaces. 2 & % Asphalt
. —. ~ ) N
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Figure 2.34. Velocities for upland method of estimating ;.
_ or about 5 minutes




ADDENDUM C

FIELD NOTES



Notes on field work conducted August 2, 1988 on Mud Creek channel
configuration. Slopes were measured from five (5) feet above channel
bottom to channel bottom. Refer to the Mud Creek Channel Location Map
(Map A3) for station location.



REACH 1

Station Bottom West East % Rock Work
Width Slope Slope Cover Repair
C+20 10" 1.8 1.6 50% 1, 2
C+40 - 10' 1.5 1.6 60% 1, 2
C+60 8.5' 1.8 1.3 40% 1, 2
C+80 9.5' 1.9 1.5 20% 1, 2
C+100 8.0 1.8 1.6 20% 1, 2
Cc+120 7.0 1.4 30% 1, 2
C+140 9.0' 1.3 1.2 40% 1, 2
C+160 9.5' 1.4 1.2 35% 1, 2

-

1 Restore east bank as designed
2 Supplement rock on west bank



REACH 2

Station Bottom West East % Rock Work

Width Slope Slope Cover Repair

B+20 9.8 1.5 1.5 - 85¢ 1
B+40 9.0 1.5 1.8 95 1
B+60 8.5 1.7 1.5 60% 1
B+80 8.0 1.6 1.6 70% 1
B+100 8.0 2.1 1.4 90% 1
B+120 9.0 1.6 1.4 80% 1
B+140 10.5° 1.3 1.8 75% 1
B+160 10.0" 1.4 1.6 509 1
B+180 9.5 2.0 1.5 50% 1
B+200 8.0 6.0 6.0 20% 2
B+220 8.0 2.1 6.5 10% 2
B+240 13" - ——- ——-

1 Supplement rock as required
2 Place rock as flagged by UDOGM personnel



PEACH 3

Station Bottom West East % Rock Work
Width Slope Slope Cover Repair

B+20 10.7 1.6 1.4 80% 1
B+40 : 8.5 1.6 1.6 90%

B+60 10.5 2 1.3 80% 1
B+80 10.0 1.6 1.6 50% 1
B+100 10.0 2 1.6 80% 1
B+120 9.0 1.6 2.2 70% 1
B+140 10.0 2.8 2.0 25% 1
B+160 -——- --- -—- -—- 2

1 Supplement rbck on east and west banks in areas where there is no

rock cover

2 Natural channel, no work required



The following pages contain the estimation of existing median rock size
for the three (3) reaches of Mud Creek. Estimation is based on
information gathered from field work conducted July 21, 1988.



REACH 1

Size R3-1 % Cum'l %
in '
84 36 36 36 % Cum'l %
6 6 40 9.4 9.4
11 11 51 17.2 26.6
10 10 61 15.6 42.2
10 10 10 71 15.6 57.8
12 6 5 77 Median 9 in
14 4 4 81
16 2 2 83
18 7 7 90
20 2 2 92
22 1 1 93
24 4 4 97
26 1 1 98
28
30 2 2 100
Median 9 in

Existing median rock size estimation



REACH 1

Section 1 Section 2
Feet Rock Size Feet Rock Size
2 16 2 26
4 5 4 5
6 13 6 24
8 <4 8 8
10 <4 10 30
12 4 12 <4
14 10 14 <4
16 15 16 <4
18 18 18 5
20 4 20 <4

Section 3 Section 4
Feet Rock Size Feet Rock Size
2 22 2 9
4 4 4 15
6 <4 6 <4
8 10 8 13
10 7 10 11
12 <4 12 <4
14 8 . 14 15
16 <4 16 24
18 13 18 9
20 4 20 <4

Section 5 Section 6 A
Feet Rock Size Feet Rock Size
2 20 2 6
4- 17 4 6
6 <4 6 18
8 <4 8 <4
10 20 10 <4
12 <4 12 8
14 6 14 8
16 11 16 18
18 <4 18 11

20 <4 20 6



REACH 1

Section 7 Section 8
Feet Rock Size Feet Rock Size
2 8 2 <4
4 24 4 <4
6 <4 6 6
8 <4 8 <4
10 4 10 18
12 <4 12 <4
14 10 14 10
16 18 16 18
18 14 18 10
120 <4 20 4
Section 9 : Section 10

Feet Rock Size Feet Rock Size
2 12 2 12
4 18 4 24
6 10 5 10
8 <4 8 8
10 9 10 <4
12 4 12 8
14 36 , 14 <4
16 <4 16 6
18 12 18 6

20 <4 20 <4



REACH 1

1 2 3 4 5 6 7 8 9 10

1 16 Sx4x5 8x15x16 N N N 13x20x8 17x17x10 18x24x12 N
2 24x30x24 5 24 8 30 N N 4 8xhx2 N
3 22 N N 6x20x6 5x2x14 N 8 N 16x16x6 N
4 10x120x 14x12x20 N 16x16x4 12x10x6 6x4x2 20x12x12 25 12xkx12 4
5 30x20x12 20x20x12 N N 20x30x12 N 6 16x12x6 N 4
6 8x8x3 8x8x3 N N N 12x10x2 10x12x6 18 12x12x8 6
7 8 24 N N 4 N 12x12x6 18 16x18x8 N
8 N N 6 3 18 N 10 18 10 4
9 12 18 10 N i2x12x3 4 36 N 12 N
10 12 24 10 8 2 8 2 6 6 N

N = No rock or less than & inches



REACH 2.

Size R3-1 % Cum'1 %

in

<4 19 19 27 % Cum'l %
4 8 8 35 9.9 9.9
6 8 8 54 9.9 19.8
8 19 19 23.5 43.3
10 9 9 11.1 54.4
12 14 14 Median 9.2 in
14 5 5

16 6 6

18 3 3

20 4 4

22 1 1

24 2 2

26 1 2

28 1 1

30

100

Existing median rock size estimation



REACH 2

Section 1 Section 2
Feet Rock Size Feet Rock Size
2 <4 2 <4
4 <4 4 3
6 15 6 <4
8 <4 8 11
10 28 : 10 9
12 <4 12 7
14 5 14 8
16 <4 16 20
18 20 18 8
20 19 20 8
Section 3 Section 4
Feet Rock Size Feet Rock Size
2 <4 2 14
4 16 4 6
6 10 6 7
8 9 8 16
10 ' 20 10 17
12 10 12 9
14 16 14 8
16 19 16 13
18 9 18 12
20 12 20 29
Section 5 Section 6
Feet Rock Size Feet Rock Size
2 <4 2 13
4 <4 4 <4
6 9 6 13
8 _ 24 8 24
10 <4 10 <4
12 4 12 13
14 <4 14 8
16 13 16 10
18 15 18 6

20 13 20 4



REACH 2

Section 7 Section 8
Feet Rock Size Feet Rock Size
2 20 2 12
4 <4 4 4
6 18 6 27
8 15 8 17
10 12 10 6
12 4 12 4
14 8 14 10
16 8 i6 12
18 12 18 8
120 8 20 10
Section 9 Section 10
Feet Rock Size Feet Rock Size
2 20 2 12
4 12 4 4
6 12 5 8
8 8 8 8
10 5 10 10
12 4 12 6
14 5 14 4
16 4 16 <4
18 8 18 8
20 4 20 12



S

REACH 2
1 3 4 5 6 7 8 9 10
1 N N 22x16x6 N 28 N 5 N 24x16 23x14
2 N N N 15x7 7x10 8x5 8 17x27 8x9 6x10
3 N 16 8x12 11x7 31x9 11x9 17x16 24x15 6x12 20x14
4 10x18 6x6 8x6 15x17 18x16 9x10 8x8 16x10 10x15 35x24
5 N N 12x12x4 24 N 6xhxk N 20x14x6 12x14x20 420x4x6
6 12x20x6 4 14x16x8 24 N 16x16x8 8 10 6 4
7 20 N 24 x24x6 20x20x6 12 4 10x10x4 10x10x3 12 8
8 12 b 36x36x8 24x24 x4 6 4 10 20x12x4 8 10
9 20 12 16x16x5 8 6x6x2 4 5 4 8 4
10 12 N 8xhx2 8 10 6 4 N 8 12

N = No rock or less than 4 inches



REACH 3

sze R3-1 % Cum'1 %
in
§4 7 14 14 % Cum'l %
4 4 22 9.3 9.3
6 3 6 28 7.0 16.3
8 7 14 42 16.3 32.6
10 1 2 44 11.6 46.5
12 5 10 54
14 0 0 58 4.7 51.2
16 2 4 60
18 1 2 68
20 4 8 70
22 1 2 82
24 6 12
26 0 0
28 0 0
30 9 18 100
50
Median 11.5 in Median 16 in

Existing median rock size estimation



f—

«) ) E
REACH 3
1 2 4 ‘5 6 7 8 9 10
1 20 12 36 4 N 22 4 8 12 8
2 5 5 30 12x12x2 10x10x3 12x8x8 36x18x8 12x12x4 T4xT4x3 24
3 24 36 N N N 12x12x2 12x12x4 4 6 20
b 30 30 24 24 36 N N 12 12 24
5 5 12 36 24 18x18x12 18 21 N 8 6

N = No rock or less than & inches
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