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STATE OF UTAH, NATURAL RESOURCES
OIL, GAS AND MINING

355 W. North Temple

3 Triad Center, Suite 350

Salt Lake City, Utah 84180-1203

DIV, 67 AIL, | GAS &7

Dear Mr. Braxton:

: Enclosed is the 1993 Annual Report for our Hiddeh'Valleyﬁ
property.

Sincerely,
HIDDEN VALLEY COAIL COMPANY
ﬂm
Lee Edmonson, Manager
Planning & Regulatory Affalrs
LE/cn '
Enclosures

1801 E. UNIVERSITY DRIVE / PHOENIX, AZ 85034 / P.O. BOX 52012, ZIP 85072 / (602) 254-8465



COAL MINING AND RECLAMATION OPERATIONS FOR 1993

(Must be submitted to the Division by April 15, 1994)

Permittee:

Mine Name:

Mailing Address:
Company Representative:
Resident Agent:

Permit Number:

MSHA ID Nurmbaer:

Date of Initial Permanent Program Permit:

Date of Permit Renewal:

Quantity of Coal Mined (tonnage) 1993:

State of Utah
Department of Natural Resources
Division of Oil, Gas and Mining

3 Triad Center, Suite 350
355 West North Temple
Salt Lake City, Utah 84180-1203

S

AT SV caret i

APR | 4194

(801) 538-5340 I
0. GF
Hidden Valley Coal Company
Hidden Valley Mine i 4

1801 E. University Drive, Phoenix, AZ 85034

Lee Edmonson

United States Corporation Company

ACT/015/007

December 11, 1986

January 30, 1993

Attach Updated Mine Sequence Map(s) showing mine development thfough December 31, 1993.

(Same as l.ease Royalty Payment Map and/or MSHA Progress Map)

All monitoring activities during the report périod to be submitted with this report (including, but not

limited to):

A. General

1. Discuss anomalies, missing data and monitoring changes made throughout the year.
2. ' Summarize any corrective actions and the results that may have occurred during the-

year.

B. Water Monitoring Data:
Groundwater Summary

1. Mine Discharge:

a. Summarize the total annual discharge from mine water discharge points and

breakdown on a monthly basis for each site.

b. Discuss the past five years of data comparing changes in discharge. Elements
such as mining rate, location of faults or large in-mine flows during the year

should be discussed.

c. Discuss trends and exceedence in water quality parameters. A correlation with

flow could provide additional information.




C.

D.

HIDDEN VALLEY MINE
1993 Annual Report
April 13, 1994

Water monitoring results are attached.

The closest weather station data available is from cCastle
Dale, Utah.

Castle Dale Station, Emery County, Utah

Elevation 5.819 feet

Period of record: 1928-1992

Normal mean temperature: 47.4° F.

Normal annual precipitation: 7.52 inches

Subsidence monitoring is not required for this site.
Qualitative descriptions of revegetation monitoring are

attached. Quantitative analysis was conducted in 1992 and
submitted by letter dated December 11, 1992.

There are no impoundments on this site.

There are no over burden or spoil analysis data requifed for
this site.

The report of officers of the company is attached.
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OUTSTANDING ISSUES DIV, OF GIL, BAS & Fily

it

There are no outstanding Division Orders or Notice of
Violations.

During 1993 the locations of drill holes were verified in the
field. Drill hole #6 was properly sealed on July 28, 1993,
with verification by the Djvision.
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o BIV. OF OIL, GAS & Miling

HIDDEN VALLEY MINE
WATER MONITORING SUMMARY
FIELD MEASUREMENT SHEET

Date Samcied
Time Sampied

i Tan

James. JBR Cons

Location Flow Temperature oH Conductivity Dissolved
iofs) decsress O ‘miocromhos!? dxvegen
- tmg/ 1)
g1 fvie Ck
{upnper 0.z 15 8.7 4,480 2,1
#2 ivie T}
{iower:? 3.3 14 - 5.3 4,820 =



ANALYTICAL LABORATORY

'CHEMTECH

RECEIVED 0CT 19 1993

6100 S. STRATLER
MURRAY, UTAH 84107
PHONE: (801) 262-7299

FAX: (801) 262-7378

T0: JBR Consultants

8160 S. HighTand Dr. STE A-4

Sandy, lJtah 84093

DATE SAMPLED: 9-20-93
PROJECT: Hiddan Valley
DATE SUBMITTED: 9-21-93

SAMPLE 1ID:
LAB #:
PARAMETER

DS, mg/1

Settleable Solids, ml/1
1SS, mg/1

0il & Grease, mg/1
Sulfate as SO,, mg/]
Calcium as Ca, mg/1
Magnesium as Mg, mg/1
Potassium as K, mg/]
Sodium as Na, mg/1
Chloride as C1, mg/1
Bicarbonate as HCO,, mg/1
Carbonate as CO0,, mg/1
Acidity, mg/1

Hardness as CaC0,, mg/1
pH Units

Conductivity, uhmos/cm
Manganese as Mn (T), mg/1
Iron as Fe (Diss), mg/1

CERTIFICATE OF ANALYSIS

Jvie-01
U099573

2,927
<.21
2.4
<5.5
1,170
166
179
7.4
364
123
306
9.4
<10
1,254
8.48
3,280
0.061
0.859

DATE:

10-15-93

ANALYST/DATE/TIME/METHOD

RG
RG
RG
RG
NW
Jo
JO
Jo
JO
RG
RG
RG
RG
RG
RG
RG
JO
Jo

9-27-93 .

9-21-93
9-21-93
9-23-93
9-30-93
10-4-93
10-4-93
10-4-93
10-4-93
10-3-93
9-22-93
9-22-93
10-2-93
9-22-93
9-23-93
9-23-93

10-20-93

10-2-93

1530 EPA 160.1

1330 EPA 160.5

@1500 EPA 160.2

@1200 EPA 413.1

@1600 SM17 4500C
EPA 200.7

EPA 200.7

EPA 200.7

EPA 200.7

@1000 EPA 325.3

1300 SM17 23208
1300 SM17 23208
1330 EPA 305.1

@1100 EPA 130.2

@1630 EPA 150.1

1230 EPA 120.1

EPA 200.7

EPA 200.7

NOTE: Sample temp. when submitted was 9.3°C on ice. i /

/ Joel WOrkmqh



ANALYTICAL LABORATORY

CHEMTECH

6100 S. STRATLER
MURRAY, UTAH 84107
PHONE: (801) 262-7299

FAX: (801) 262-7378

T0: JBR Consultants
8160 S. Highland Dr. STE A-4
Sandy, Utah 84093 .

DATE SAMPLED: 9-20-93
PROJECT: Hidden Valley
DATE SUBMITTED: 9-21-93
CERTIFICATE OF ANALYSIS

SAMPLE 1ID: Ivie-02

LAB #: u099574
PARAMETER

DS, mg/1 2,912
Settleable Solids, ml/1 <.21
1SS, mg/1 : 1.6
0il & Grease, mg/1 <5.9
Sulfate as SO,, mg/1 1,170
Calcium as Ca, mg/1 164
Magnesium as Mg, mg/1 ' 176
Potassium as K, mg/] 7.2
Sodium as Na, mg/1 361
Chloride as C1, mg/1 123
Bicarbonate as HCO,, mg/]1 312
Carbonate as C0,, mg/1 8.3
Acidity, mg/1 <10
Hardness as CaC0,, mg/1 1,223
pH Units 8.49
Conductivity, uhmos/cm 3,220
Manganese as Mn (T), mg/1 0.053
Iron as Fe (Diss), mg/1 0.096

NOTE: Sample temp. when submitted was 9.3°C on ice.

DATE: 10-15-93

ANALYST/DATE/TIME/METHOD

RG
RG

9-27-93
9-21-93
9-21-93

1 9-23-93

9-30-93

- 10-4-93
- 10-4-93
©10-4-93

10-4-93
10-3-93
9-22-93
9-22-93

©10-2-93

9-22-93
9-23-93
9-23-93
10-20-9
10-2-93

1530 EPA 160.1
1330 EPA 160.5
1500 EPA 160.2
@1200 EPA 413.1
@1600 SM17 4500C
EPA 200.7
EPA 200.7
EPA 200.7
EPA 200.7
@1000 EPA 325.3
1300 SM17 23208
1300 SM17 23208
1330 EPA 305.1
1100 EPA 130.2
1630 EPA 150.1
@1230 EPA 120.1

3 EPA 200.7
EPA 200.7

A

I )
Ldoel W

d}kmaf



HIDDEN VALLEY HIKE
WATER MONITORING SUMMARY
FIELD MEASUREMENT SHEET

Date Sampied May 25.
Time Sawmpled Site #1i:
Site #2:
Samplers - Harla Enoop and MHark James
Location Flow perature pH Conductivity Dissolved
tefst o micromhos? Oxyegen
(mg/ 1)
#1 (vie Tk
(upper! 16,32 17.5 5.1 1,100 *
#2 Ivie Ck
lower) 15.5 a4, G 5.0 1,000 3.8
¥ Dissolved oxygen meter malfunctioned at this site. no
neasurament available.
Note: Streamtflow was naticeably increasing during flow
measuremenit at Site 1. Upper Ivie,



HEMTECH

ANALYTICAL LABORATORY
; 6100 S. STRATLER

MURRAY, UTAH 84107
PHONE: (801) 262-7299
FAX: (801) 262-7378

DATE: 6-08-93

TO: JBR Consultants
8160 So. Highland Dr. STE A-4
Sandy, Utah 84093

SAMPLE ID: Lab #U095695 - Calmt-05, Ivie Lower, 5-25-93
QATE SUBMITTED: 5-26-93

CERTIFICATE OF ANALYSIS

DATE .

PARAMETER DETECTED ANALYZED/TIME/ANALYST/METHOD/MDL
pH Uhits 8.43 5-26-93 @ 1400 RG 150.1 0-14
Conductivity, umhos/cm 820 5-27-93 @ 1600 RG 120.1 1.0
TDS, mg/1l 622 5-27-93 €@ 0900 RG 160.1 1.0
TSS, mg/l 1,270 5-27-93 @ 0900 RG 160.2 1.0
Settleable Solids, ml/1l 1.0 5-26-93 @ 1130 RG 160.5 0.2
Hardness as CaCO;, mg/l 853 5-27-93 @ 1300 TM 130.2 0.02
Acidity as CaCO,;, mg/l <100 6-03-93 @ 1500 RG 305.1 100
Bicarbonate as HCO;, mg/1l 348 6-02-93 @ 0900 RG SM2320 1.0
‘Carbonate as CO,, mg/l <1 6-02-93 @ 0900 'RG SM2320 1.0
Calcium as Ca, mg/l 230 5-27-93 @ 1213 JO° 200.7 1.0
Chloride as Cl, mg/1l 23.6 5-26-93 @ 1100 TM 325.3 1.0
Iron as Fe (Diss), mg/l 1.91 5-27-93 @ 1100 JO0 200.7 0.01
Magnesium as Mg (T), mg/l 66.7 5-27-93 @ 1100 JO 200.7 0.01
Manganese as Mn (T), mg/l 0.609 5-28-93 @ 1100 JO 200.7 0.01
Potassium as K (T), mg/l 5.29 5~27-93 @ 1100 JO 200.7 1.0
Sodium as Na (T), mg/l 56.7 5-27-93 @ 1100 JO 200.7 1.0
Sulfate as SO,, mg/l 279 6-08-93 @ 0815 TM SM174500 5.0
0il & Grease, mg/l <5.3 5-26~93 @ 1100 RG 413.1 5.3
Cation, meq/l 19.7

Anion, meq/l 12.2

Joel Wor

‘: ; (-‘24)u¢é;u%w/\
é/ Kman



RECEIVED JUN 1 1 1993

HEMTECH

ANALYTICAL LABORATORY

6100 S. STRATLER
MURRAY, UTAH 84107
PHONE: (801) 262-7299
FAX: (801) 262-7378

TO:

DATE: 6-08-93

JBR Consultants
8160 So. Highland Dr. STE A-4
Sandy, Utah 84093

SAMPLE ID: Lab #U095694 - Calmt-05, Ivie Upper, 5-25-93

DATE

SUBMITTED: 5-26-93 :

CERTIFICATE OF ANALYSIS

PARAMETER DETECTED zgiiyzED/TIME/ANALYST/METHOD/MDL
pH Units 8.43 5-26~93 @ 1400 RG 150.1 0-14
Conductivity, umhos/cm 821 5-27-93 @ 1600 RG 120.1 1.0
TDS, mg/1 h 614 5-27-93 @ 0900 RG 160.1 1.0
TSS, mg/l 1,320 5-27-93 @ 0900 RG 160.2 1.0
Settleable Soiids, ml/1 2.2 5-26-93 @ 1130 rRG 160.5 0.2
Hardness as CaCO;, mg/l1 378 5-27-93 @ 1300 TM 130.2 0.02
Acidity as CaCO;, mg/l <100 6-03-93 @ 1500 RG 305.1 100
‘Bicarbonate as HCO;, mg/1l 368 6-02-93 @ 0900 RG SM2320 1.0
Carbonate as CO,, mg/l <1 6-02-93 @ 0900 RG 'SM2320 1.0
Calcium as Ca, mg/l 87.3 5-27-93 @ 1213 JO0 200.7 1.0
Chloride as Cl, mg/l 30.6 5-26-93 @ 1100 TM 325.3 1.0
Iron as Fe (Diss), mg/l 1.63 5-27-93 @ 1100 JO 200.7 0.01
Magnesium as Mg (T), mg/1l 40.6 5-27-93 €@ 1100 JO 200.7 0.01
Manganese as Mn (T), mg/l 0.127 5-28-93 @ 1100 JO0 200.7 0.01
Potassium as K (T), mg/1l 5.01 5-27-93 € 1100 JO 200.7 1.0
Sodium as Na (T), mg/l 56.0 5-27-93 @ 1100 JO0 200.7 1.0
Sulfate as SO,;, mg/1l 282 6-08-93 @ 0815 TM SM174500 5.0
Cation, meq/l 10.3 ’ |
Anion, meq/l 14.4

7%‘( /A, W g

W Joel Workmlan
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HIDDEN VALLEY COAL COMPANY

OFFICERS LIST CONTINUED:

Delbert H. Tanner Vice President

H., James Gallagher Chief financial Officer

Edward J. Kelly Vice President

Lee Edmonson Assistant Secretary

Brian W, Ferris Asgistant Secretary

Christine McVeigh Assistant Secretary

ALL OFFICERS LISTED ABOVE ARE LOCATED AT: 3200 San Fernands Road

Los Angeleg, CA Q0065
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PR : STATE OF UTAH
DIVISION OF CORPORATIONS AND COMMERCIAL CODE

PROFIT CORPORATION ANNUAL REPORT

The fotiowing Intormation is on file in this office, Al profit corporations must file their annusl reperts and corrgctions within
the month of their seniversary date, Falire 10 de $o will result in dissoiution of #xe corporate j

TION #
D 12/07/76€

MIUDEN VALLEY COAL COMPANY 44 g :
UNITED STATES CORP COMP, ‘ ' 2

- ey Ty
B0 DES PAL?A 15 E ST § o ' ~

J @ o
SALT LAKE CITY UT 84111 ;v? B T R —
E- MCORPORATED i THE STATE AND UNDER THE Laws oF: UTAH g : :
M
. ADDRESS OF THE PRINCPAL OFFICE M THE HOME STATE z . :
. T T : —
e —

. PRESIDENT A. FREDERICK GERSTELL
ADDRESS 3200 SAN FERNANDD ROAD
oY, STATE & 2P LOS ANGELES, CA 90066
. VKE PRESIENT  SCOTT . WILCOTT
f ADORESS 3200 SAN FERNANDO ROAD
CTY, STATE & 2P LOS ANGELES, CA 0006S
10, SECREYARY PAUL STANFORD
‘ ADDRESS $200 SAN FERNANDD RD
CITY. STATE & Zz¢ LOS ANGELES, CA soons
11, TREASURER FREDERICK T. Saure
ADCRELS @200 SAN PERNANDD &D
EITY, $TaTE & 3® LS ANGELES, CA 3008S.
[ OIRECTORS 7 W you feve enx G § Terabalen 9T ey Tt a5 e 3 dreea]
12, oRECTOR PAUL STANPORD - '
© ADDREST 8200 SAN FERNAROG RD
offy, oTATE & 108 ANGELES, CA 80085
138, bRECTOR A. FREDERICK GERSTELL =
ABDREIY 3207 SAN FERNANDO ROAD
e, mate & zw  LOS ANGELES, CA 90065
14, DIRECTOR SCOTT . WILCOTT
ADORESS 3200 SAN FERNANDO ROAD

ciY, STATE & ZP  LOS ANGELES, CA S006S

) 4 ! /f}

Undef penallies of parfify and as an suthorized officer. : o

| declare that this annisal report and, if applicable, the 15, BY 0 mg wL/n?l/
statement ehanpe of rogistered office and/or egent, has been ’ y
examined by me and is, to the best of my knowladge and -

belief, true, cotrect, and complate, 1. SSslstant Secretary

12, wgamxary 29 - ) 1;:,.93

e vem—
———. =

IF THERE ARE NO CHANGES FROM THE PREVIOUS YEAR, PLEASE DETACH ‘THE COUPON BELOW AND RETURN T wms@
ENCLOSED ENVELOPE WITH YOUR PAYMENY. YOU MAY THE ABOVE REPORT FOR YOUR RECORDS

v wr—
—— —

. DO NOT \WRITF ON THE MIPnN MAKE All SOAGRECTIONS ON THE FORBA ARIYUE © fe4 o

NOTE: PLEASE DO NOT EAI P TR rrvoaa
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State of Utah
Nonpoint Source Best Management

Practices for Mining OPefﬂwaMg@
GCT 1 1993

DIVISION OF
OIL, GAS & MINING

PREPAREb BY THE DEPARTMENT OF ENVIRONMENTAL QUALITY
DIVISION OF WATER QUALITY

AUGUST 1993



BEST MANAGEMENT PRACTICES FOR MINING OPERATIONS
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BEST MANAGEMENT PRACTICES FOR MINING OPERATIONS
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BEST MANAGEMENT PRACTICES FOR MINING OPERATIONS

design, construction, maintenance and monitoring
which should be addressed in conjunction with a
particular management practice.

References Identifies the source of detailed information about
the management practice or other references where
the practice is further documented.

The management practices suggested in this manual represent the best knowledge of agencies and
individuals at this time (August, 1993). These practices should be reviewed and updated annually
by the Nonpoint Source Mining Subcomumittee to assess their ability to control nonpoint source
pollution from mining, incorporate emerging technology and refinements to existing methods.

1-2 4/93



BEST MANAGEMENT PRACTICES FOR MINING OPERATIONS

the contour along regraded areas mine waste topsoiled area and revegetated areas. Open-top
culverts or road dips are spaced along the length of a road to intercept and convey water flowing
along the road surface to the cut slope ditch. Water bars are employed during road closure to
control runoff. Culverts transport flow from a road ditch under the road to a downdrain installed
down the fill slope. Terracing can be used on mine waste dumps, along the outslope of a head-
of-hollow fill. Downdrains are employed to safely deliver concentrated flow down a steep
incline.

Design and Implementation Guidelines: Many different types and configurations of diversion
and conveyance structures may be employed at a mine site. Ov;r the range of possible
applications, the need for detailed engineering designs will vary. FogZexample, construction of
a diversion berm along the upslope end of a small mining site will require considerably less
technical considerations then the permanent diversion of an intermittent stream channel.
Generally, when used as temporary water handling structures, diversions may not require a formal
design. However, when permanent structures are installed, a design will usually be required.

All diversion and conveyance structures must be adequately sized to convey the required flows
and remain stable during the design storm event. They must be designed to result in flow
velocities that are non-erosive or a protective layer of rock riprap or other protective material
should be applied.

Proper design of diversion structures relies on a well developed base of information about the
characteristics of the site. Information required for diversion design may be grouped into the
following categories: topographic, hydrologic, hydraulic, geotechnical and ecological.

. Topographic data on slopes, contours, distances, areas, etc., are essential to any diversion
design.
. Hydrologic data are required for the analysis and estimation of the design discharge. For

minor structures such as temporary diversion ditches, an estimate of a peak discharge for
a given frequency is sufficient for design.

. Hydraulic data are used to size the structure required to carry the design discharge. The
basic principals of open-channel flow are used to determine specific parameters such as
flow depth, velocity, energy dissipation requirements, etc.

. Geotechnical considerations govern the stability of the soils where the diversion will be
located. In steep slope areas, these considerations are essential in providing for a stable
channel.

. Ecological considerations are necessary to assess any potential adverse environmental

impact resulting from a given design.

[ ]
1]
t~
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BEST MANAGEMENT PRACTICES FOR MINING OPERATIONS

\ Min. 0.5 freeboard
v i

i
%\ = t;
3 i

N7 i T%

d =flow depth
dg4 = deposition depth

Figure 2.2  Typical Excavated Diversion Ditch

2.2 Interceptor Dike/Berm or Swale

Description: These structures are compacted or excavated ditches (swales) used to intercept
storm runoff from drainage areas above areas disturbed by mining operations and direct it to a
stabilized outlet.

Conditions Where the Practice Applies: Where the volume and velocity of runoff from exposed
or disturbed areas must be reduced. When an interceptor dike/ditch is located around the
perimeter of a disturbed area, it prevents runoff from entering this area and also prevents
sediment-laden water from leaving the disturbed area. When it is placed horizontally across a
disturbed slope to follow the contours, it reduces the velocity of runoff flowing down the slope
by reducing the distance that the runoff can flow directly downhill.

Design and Implementation Guidelines: Runoff channeled by a berm or swale should be directed
to an adequate sediment trapping area or stabilized outfall. Care should be taken to provide
enough slope for drainage, but not enough to cause erosive velocities.

Recommended design criteria are found in Table 2.2
Special Considerations: The berm should be adequately compacted to prevent failure. If the

berm is to remain in place for greater than 30 days, it should be stabilized with temporary or
permanent vegetation.

l.v
da
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BEST MANAGEMENT PRACTICES FOR MINING OPERATIONS

DOWNGRADE
e

" ROLLING DIP

STABILIZED OUTLET 2:1 SIDE SLOPES

OR FLATIER. 3:1 MAX
FOR VEHICLE CROSSING

WATERBAR

Figure 2.3  Typical Rolling Dip and Waterbar (Western Shasta Resource
Conservation District, 1992)

Design and Implementation Guidelines: Roads concentrate runoff. Gully formation may be
especially severe in tire tracks and ruts. To prevent gullying, runoff can be diverted by using
small waterbars or rolling dips.

2.6 ' 4/93



BEST MANAGEMENT PRACTICES FOR MINING OPERATIONS

P{AD ~HOLLOW
l‘“‘u f u ﬂ"m/ lu‘u)y"

L

= //, i
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SEDIMENT

CONTROL POND

Figure 2.4  Schematic of a head-of-hollow fill (Robins and Hutchins, 1979)

3. Determine channel cross-section and hydraulic parameters. A triangular channel shape
is recommended since it is easily constructed using standard reclamation equipment such
as small dozers. Recommended side slopes are 3H:1V and 5H:1V.

4. Determine the sediment transport cdpacity of the terrace. "

5. Determine the total sediment yield from the channel and the average settleable solids
concentration.

6. Compute théy deposition depth of the sediment in the channel.

7. Size the channel on the basis of the flow depth at peak flow plus the deposition depth,

plus a minimum (.5 foot freeboard.

The general concept for the design of terraces for sediment control is to provide channels which
run nearly perpendicular to the slope. Depending on their slope roughness and amount of
sediment delivered to them, terraces may provide a good means of trapping sediment eroded from
~overland flow areas.

Terrace spacing depends on many factors including slope, condition, size, and length of the
overland flow area contributing to each channel.

*.v
e
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BEST MANAGEMENT PRACTICES FOR MINING OPERATIONS

Special Considerations: Terraces should be mulched and seeded to produce a good stand of
vegetation as soon as possible. In some cases small check dams or channel lining may be
required for conveyance channels which move the runoff from the terrace system to downstream
controls. Terraces should be inspected regularly at least once a year and after major storms.

2.5 Check Dams

Description: A check dam is a small, temporary or permanent dam constructed across a drainage
ditch, swale, or channel to lower the velocity of concentrated flows. Reduced runoff speed
reduces erosion and gullying in the channel and allows sediments and other pollutants to settle
out. Typical check dam designs are shown in Figure 2.6.

Conditions Where The Practice Applies: Check dams should be installed in steeply sloped
drainages where channel erosion is of concern, or in swales where adequate vegetation cannot
be established. Check dams should be used only in small open channels that drain 10 acres or
less.

Design and Implementation Guidelines: A check dam may be built from logs, stone, or pea
gravel-filled sandbags. Recommended design criteria and construction specifications for check
dams are outlined in Table 2.3.

Effectiveness: The use of check dams to stop erosion on steep channels is very effective.
Applications of check dams in the field has shown that they can remove approximately five
percent of the incoming sediment load (Reed, 1978). The portion of the sediment removed is
large particles and additional measures must be used to remove the smaller particles if required.

Special Considerations: The center section of the dam should be lower than the edges. Dams
should be spaced so that the toe of the upstream dam is at the same elevation as the top of the
downstream dam. It is very important the dam is adequately keyed into the banks of the
channel. Check for erosion at edges and repair promptly as required. After each significant
rainfall, check dams should be inspected for sediment and debris accumulation. Sedimént should
be removed when it reaches one half the original dam height.
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RIPRAP PROTECTING
SAND CORE

Figure 7.28. Gabion check dam construction.

Figure 2.6  Typical Check Dam Designs (Barfield, Warner
and Haan, 1981)

2.6  Drop Structures

Description: The use of drop structures permit adjustment of a channel slope which is too steep
for design conditions. The structures can be either vertical drops or sloped drops and can range
in complexity from rock riprap type structures to concrete structures with baffled aprons and
stilling basins. Considering the range of flow conditions expected at mine sites, and considering
construction techniques typically employed, this BMP is limited to rock riprap type structures.
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perform better then one large structure, but would require more structures to achieve the same
overall elevation drop. This may increase the construction costs depending on the location of
available sires, and the rock riprap and excavation quantities at each site. The number of drop
structures needed to achieve the required slope is based on analyzing the total drop height
required and the height of the individual drop structurés. The combined height of all the drop
structures must equal the total drop height.

Table 2.4 Summary of Drop Structure Design Procedure (OSM, 1982)

1. Based on an evaluation of feasible site locations, available construction
material, excavation quantities required, and drop height, determine the height,
number and spacing of drop structures.

2. Determine the slope of the drop structure and the median diameter of the
riprap lining.

3. Determine riprép gradation and thickness.

4. Evaluate filter requirements.

5. Evaluate downstream normal flow depth

6. Determine the length of the drop structure (Figure).

7. Evaluate freeboard requirements.

Special Considerations: The velocity of flow on the downstream side of a drop structure can be
quite high, creating the potential for local scour at the toe and possible undercutting of the
structure. Consequently, protection is required in a transition length between the steep slope of
the riprapped drop structure and the mild sloped channel. Protection is also required at the
entrance to the drop structure, due to the drawdown and increased velocity that results at the
transition from the mild to steep sloped channel.

2.7 Qutlet Protection

Description:  Outlet protection reduces the speed of concentrated storm water flows from
culverts, channels, and other conveyance structures, and therefore reduces erosion and scouring
at outlets. This type of protection can be achieved through a variety of techniques, including
riprap, gabions, concrete aprons, stilling basins and downdrains.
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OVERFALL
ELEVATION

RECIEVING
MATERIAL ELEVATION

THICKNESS (d) = 1.5 x MAX ROCK DIAMETER (6" MIN.)

SECTION

le——— Lo = 4.5 x PIPE DIAMETER MIN;———’

ROCK d50
(50% SHALL BE
0.5 DIA. MIN.)

NOTES:

TO DISSIPATE ENERGY. APRON SHALL BE SET AT A ZERO GRADE AND
ALIGNED STRAIGHT.

LAYER.

PIPE
MIN.

1. 'La’ = LENGTH OF APRON. DISTANCE 'La’ SHALL BE OF SUFFICIENT LENGTH

2. FILTER MATERIAL SHALL BE FILTER FABRIC OR 6" THICK (MIN.,) GRADED GRAVEL

Figure 2.8  Typical Riprap Apron outlet Protection (Western
Resource Conservation District, 1992)

Shasta
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. shorelines subject to wave action.

Design and Implementation Guidelines: Riprap is a versatile, highly erosion-resistant material
that can be used effectively in a variety of ways to control erosion on mine sites.

Riprap Experience has shown that the usual causes of riprap failure are generally undersized
individual rocks, improper riprap gradation, thickness of the riprap, and bedding material. One
study showed that approximately 80% percent of all riprap failures they studied were directly
attributed to bedding failure (OSM, 1982a). Proper installation of riprap on fine bank material
requires that a gravel or filter be placed on the bank before riprap is installed.

Riprap is classed as either graded or uniform. Graded riprap includes a wide mixture of stone
sizes. Uniform riprap consists of stones nearly all the same size. Graded riprap is preferred
because it forms a dense, flexible cover. Uniform riprap is more 0pen@znnot adjust as
. effectively to the movement of the stones.

Riprap sizes are designated by either the mean diameter or the weight of the stones. The
diameter specification is often misleading since the stones are usually angular. However,
' common practice is to specify stone size by the diameter of an equivalent size of round stone.
A method commonly used for specifying the range of stone sizes in graded riprap is to designate
a diameter for which some percentage, by weight, will be smaller. For example, dys specifies a
mixture of stones in which 85% of the stone by weight would be smaller @Zhe diameter
specified. Most designs are based on a dg, or median stone size. 7-4 a

Gradation - Riprap should be a well-graded mixture with 50% by weight larger than the specified
design size. The diameter of the largest stone size in such a mixture should be 1.5 times the d,
size with smaller sizes grading down to 1 inch.

Size - the designer should determine the riprap size that will be stable for design conditions.
Having determined the design stone size, the designer should select the size or sizes that equal
or exceed that minimum size based on riprap gradations commercially available in the area.

Thickness - Construction techniques, dimensions of the area to be protected, size and gradation
of the riprap, the frequency and duration of flow, difficulty and cost of maintenance, and
consequence of failure should be considered when determining’ the thickness of riprap linings.
The minimum thickness should be 1.5 times the maximum stone diameter, but in no case less
than 6 inches.

Quality of Stone - Stone for riprap should be hard, angular, and of such quality that it will not
break down on exposure to water or weathering. The specific gravity of the individual stones
should be at least 2.5. ' :
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The developed anchor roots provide both sheer and tensile strength to the soil, thereby
providing protection to the soil mantle during the time when flows are receding and pore
pressure is high in the saturated bank.

The root mat provides a living filter in the soil mantle which allows for the natural
release of water after the high flows have receded.

The combined root system consolidates soil particles in the bank and serves to protect the
soil structure from collapsing and falling.

The vegetative cover provides immediate protection during high flows by laying flat
against the bank and covering the soil like a blanket.
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U.S. Forest Service, Black Hills National Forest. 1985. Best Minerals Management
Practices. :

Virginia Soil and Water Conservation Commission. 1980. Virginia. Erosion and
Sediment Control Handbook, Second Edition, Virginia Soil and Water Conservation
Commission, Richmond, Virginia.

Western Shasta Resource Conservation District. 1992. Erosion and Sediment Control
Standards Design Manual.
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Table 3.1 Filter Fence Installation (()SM, 1983)

In most cases, the filter fabric should not extend to a height greater than 36 inches; higher heights may back
up volumes of water sufficient to cause failure of the structure.

i. Set wood or steel posts securely at intervals no greater than 10 feet apart. Wood posts should be
at least 3 inches in diameter; with steel, only T-shaped posts should be used.

2. Fasten fence wire securely to the upstream side of the posts. Wire should extend into the soil a°
minimum of 2 inches, and be a minimum of 36 inches high.

3. excavate a trench 6 inches wide by 6 inches deep along the upstream base of the wire,

4. Staple or wire the filter cloth to the fence, allowing the fabric to extend into the trench. The fabric
should not extend over 36-inches above the original ground on the wire fence.

5. Backfill and compact the soil over the fabric extending into the trench.
6. If a filter fence is to be constructed across a ditch line or drainageway of low flow. the barrier

should be of sufficient length to contain the design storm volume of the upland area.

7. The fence should be coustructed parallel to the contours of the slope. The ends of the fence should
tend upslope a sufficient distance to eliminate endflow.,

3.2 Straw Bale Barrier

Definition: Straw bale barriers are used as a temporary sediment filter consisting of a row of
entrenched ard anchored straw bales. The bales are placed to reduce flow velocities resulting -
in sediment deposition.

Conditions Where Practice Applies: Straw bale barriers are used as temporary sediment filters
placed in areas of low overland flow, usually parallel to the contour.. They may also be used as
a barrier to divert or direct flows to a slope drain, sediment trap or other control measure. Straw
bale barriers can be successfully used only in areas of un-concentrated flow. Straw bales used
as check points in ditches have had high failure rates.

The proper installation of straw bale barriers is critical to the performance of this filtering
structure. Straw bale barriers are best used in areas of low un-concentrated flow and are effective
in reducing the levels of suspended solids when constructed properly.

Design and Implementation Guidelines: The installation procedure for straw bale barriers as
outlined by OSM, (1983), is given in Table 3.1, Table 3.2 and diagrammed in Figure 3.3.
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Table 3.2 Installation of Straw Bale Barriers (OSM, 1982)

Installation of Straw Bale Barrier

i. Excavate 4 trench the width of a bale and the length of the proposed barrier to 2 minimum depth of four
inches.
2. Place bales tightly together in the trench. Drive two sturdy wooden stakes or steel rods through each bale

and into the ground to a depth sufficient to securely anchor the bales.

3. Wedge loose straw tightly between the bales after staking.
4. Backfill and compact the excavated soil against the barrier.  Backfill soil should conform to ground level

on the downstream side and should be built up 4 inches against the upstream side of the barrier.

5. The straw bale barrier should be. constructed parallel to the contour of the slope. The ends of the barrier
should bend upslope a sufficient distance to eliminate end flow.
6. Straw bales should be removed when not needed or maintained.

33 Filter Berms

Description: A filter berm is a linear permeable barrier constructed parallel to the slope to
intercept overland flow and trap some of the sediment in suspension.

Applicability: Filter berms are used in the control of sediment in areas that receive overland flow
with suspended solids and where the passage of water through the barrier is acceptable or
required.

Design and Implementation Guidelines: The filter berm is constructed in the same manner as
an impervious berm with the exception that the berm is constructed of materials designed to
permit the passage of water, and at the same time, slowing and filtering waters transporting
suspended sediments.

Effectiveness: Filter berms are, by nature, less effective at sediment removal then filter fence
structures and impermeable berms. They remove sediment by slowing the water and by filtering
through the embankment.

3.4 Detention Berm with Permeable Qutlet

Description: A detention structure is a ridge of compacted soil located at the base of a disturbed
.area. [t is constructed on the contour of a slope and provides a linear sediment trapping area.

.
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\\LS mio — —

7

Typical cross section of a perimeter benn

Typical riprap or gravel outlet cross section Riprap or gravel outlet

Figure 3.4  Typical perimeter berm and Permeable Rock QOutlet (OSM,
1983)

Special Considerations: The perimeter berm should be adequately compacted to prevent failure.
If the berm is to remain in place for greater than 30 days, the berm should be stabilized with
temporary or permanent vegetation. The lateral slope of the berm should be nearly zero for
maximum ponding. It is desirable to maintain a slight gradient toward the rock outlet to facilitate
drainage. Deposited sediment should be removed from behind the detention structure after major
storms or when one-third of the pond volume has been filled with sediment. The detention
structure should be designed with adequate room behind the structure to allow for easy access

by equipment for cleaning. Detention structures should not be installed in locations where access
by maintenance equipment is difficult.
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embankments should be free of roots or other woody vegetation, organic material, large stones,
and other objectionable material. The embankment should be compacted in 12 inch layers by
traversing with construction equipment. Earthen embankments should be seeded with temporary
or permanent vegetation sand mulch as soon as possible. All cut and fill slopes should be 2:1
or flatter.

By using natural depressions and the existing topography for storage areas and treating only the
on-site runoff, it is often possible to construct several small traps and avoid construction of the
more expensive large structures.

Special Considerations: Sediment traps are fairly maintenance intensive. Because of this
characteristic, they are often constructed adjacent to roadways. Sediment should be removed
when it has accumulated to one half the design volume of the trap.

3.6 Sedimentation & Storm Water Retention Ponds

Description: These ponds are moderate to large engineered pollution control structures. Normally
they are connected to a series of diversion and conveyance channels draining the mine site and
represent the final opportunity for mine operators to treat runoff before it leaves the mine area.

Sedimentation and stormwater retention ponds differ from the majority of the preceding BMP’s
in this section in that they are normally used to treat concentrated flow from diversion and
conveyance channels. They are include as BMP’s because of their widespread use in controlling
suspended sediment from minelands.

~ Dams proposed for the creation of sedimentation ponds are generally small earthfill dams with
a homogenous section. This discussion of embankment dams is intended to describe current
practice in the design of small embankment dams and is not intended to be used as a manual on
dam safety.

Conditions Where the Practice Applies: Sedimentation and stormwater retention ponds are used
on mine lands where upslope management practices have not reduced sediment or other
pollutants to levels acceptable for discharge. Many erosion and sedimentation controls measures
are available to mine operators. Of these various methods, sedimentation ponds are the most
widely used and required structures. Sedimentation ponds are typically the last treatment measure
applied before runoff leaves the mine area. However, it should be understood that sedimentation
ponds are not the only means of sediment and erosion control, but may simply be an integral part
of the overall plan.

Design and Implementation Guidelines: Several states, as well as the U.S. Office of Surface
mining, have issued regulations which require that the sizing of sediment detention structures be
based on either watershed disturbed area, detention storage time, size of storm to be stored, or
an effluent standard. The design method used depends on the goal wished to be attained. If the
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Table 3.4 Generalized Sedimentation Basin Design Procedure (after Simons, Li and
Associates, 1981)

Design Component Activity

Site Selection : The sediment basin should be located to obtain the maximum
storage benetit from the terrain and for ease of clean-out of
trapped sediment.

Sedimentation ponds must be constructed in locations where it
will be possible to direct or divert all surface runoff from
disturbed areas into the pond throughout the life of the mining
operation.

Hydrolo The peak inflow rate and runoff volume for the desien storm
y y p g
event are determined.

Influent sediment size distribution Obtain the size distribution of the inflowing sediment.
Sediment yield Determine the annual sediment yxeld and the design storm

sediment yield.

Inflow suspended solids Using the storm sediment yield and the storm runoff volume.
concentration determine the average influent suspended solids concentration.
Settleable solids concentration Develop the settleable sediment size distribution (particles <0.001

mm) from the influent sediment size distribution. Select o
particle size (o be removed in the pond.

Available storage volume - Develop stage-storage curve for sedimentation pond location.
Determine the required sediment storage volume and the
corresponding depth.  Determine the available detention storage
depth. Determine the available detention storage volume above
the sediment storage depth from the stage-storage curve.

Required Storage Volume Determine the required storage volume. Compare the required
storage volume to the available storage volume.

- Principal spillways Select principal spillway type and design for the peak outflow
rate and the corresponding head.

Emergency spillway ‘ Select emergency spillway type and design the spillway system to
pass the peak discharge from the selected event.

Erosion control below the spillways  Size the riprap below the principal spillway.

The purpose of spillways on sedimentation dams is to provide detention time to settle sediments
and protect the dam from failure due to overtopping. Three basic types of spillways are generally
used on sedimrentation dams: drop inlet, culvert and chute spillway. A drop inlet spillway
consists of a vertical standpipe connected to a horizontal barrel. A culvert splllway, as the name
unplies, i1s a closed conduit similar to a highway culvert that is placed at a pre-determined
clevation along the abutment of a dam to serve as a spillway. A chute spillway is an open
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Figure 3.7 . Permanent pool type sediment detention structure illustrating
the additional permanent pool storage (Barfield, Warner and
Haan, 1981).
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Figure 3.8  Self de-watering type sedimentation basin with slotted princi
pal spillway (Barfield, Warner and Haan, 1981).
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U.S. Forest Service, Black Hills National Forest. 1985. Best Minerals Management
Practices.

'Virginia Soil and Water Conservation Commission. 1980. Virginia Erosion and
Sediment Control Handbook, Second Edition, Virginia Soil and Water Conservation
Commission, Richmond, Virginia.

Western Shasta Resource Conservation District. 1992. Erosion and Sediment Control
Standards Design Manual. ‘
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Figure 4.1.  Contour Furrowing Implement and Land Pattern
(OSM, 1983) '

ripper tooth to rip soil about 2 inches below furrow depth
standard disks that open turrow

damming device

broadcast seeder

surface pattern of dammed furrow system

moTawy
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Figure 42  Land Imprinting Implement and Land Surface Pattern
(OSM, 1983)

A. Standard imprinter consists of a single moving part: a compound roller having angle irons on its
external surface. o :

B. Mechanically formed geometric pattern. “V* furrows (RH) collect and shed runoff to microbasins
{LH) where runoff is collected and absorbed.
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1983 are given in Table 4.3 Pitting implements and the resultant land surface pattern are given
in Figure 4.2, Figure 4.3 and Figure 4.4

Table 4.3 Specifications for Pitting (OSM, 1983).

ITEM : COMMON SPECIFICATIONS

Equipment Lister-type gouging pitters; eccentric cutaway, or cam
shaped disk pitters; modified brushland. wheatland
standard disk, tandem disk, or moldboard plow

General Components . Pit former creating pit with ridges or check dams
separating the pits; mechanical structure (e.g. maodified
tripping action) or hydraulic device to controf spacing
(depending on equipment)

Number of Pits 3 10 5 depending on equipment
Pit Spacing 157 10 40"

Pits Per Acre Approximately 5.000

Width R to 18"

Depth 4" 1o 10"

Length - 2" to 5" (8" maximum)

Power Requirement 30 to 45 hp

Effectiveness: The water holding capacity of the pits was observed to be relatively low ranging
from 0.03 to 0.6 inches the first year and decreasing to approximately 0.08 during the next 3 to
5 years. Infiltration was found to double and runoff decreased by 13 to 24 percent the first year,
and by 4 to 16 percent the third year.

Special Considerations: Best results with the method are achieved in areas with annual
precipitation exceeding 8 inches and where the pits are placed on contour in areas with slopes
not exceeding 10 percent in moderately dry, medium textured soil. Pitting is not recommended
for use in clayey, sandy, shallow or rocky soil.
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Figure 44 Disk Type Pitting Machine (Vallentine, 1971).

4.4 Ripping

Descriprion:  Ripping or deep chiseling is a mechanical treatment measure used to break
compacted layers, heavy clays, and soil-minesoil interface. The treatment loosens and mixes
subsoil. Benefits include increased surface roughness, detention storage, infiltration and root
penetration and subsurface water storage. :

Applicability: Ripping is used to treat the subsoil before topsoiling an area or , if topsoil is not
available, to prepare the subsoil for revegetation. The purpose of subsoil ripping is to loosen the
subsoil to allow root penetration and also to increase water infiltration rate into the subsoil strata.

Design and Implementation Guidelines: Specifications for ripping as outlined by Simon et al.,
1983, are given in Table 44 Schematics of ripping implements and the resultant land surface
patterns are shown in Figure 4.5.

Effectiveness: Ripping produces a significant decrease in runoff and soil loss from small areas
if applied under conditions given above. The effects normally begin decrease within three years.
Ripping under optimum conditions will last 7 to 12 years. ‘
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Figure 4.5  Soil Ripping Implement and Land Surface Pattern
(OSM, 1983).

Soil ripper is pulled through'the soil and a temporary slot is formed.
Standard ripper (chisel).

Spike ripper point.

Twisted ripper point.

cCao=»
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