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Neiswonger Construction, Inc. - Maggie Lynn Underground Mine

Module 12: Erosion and Sedimentation Controls
[8877.458/77.461/77.466/77.525/77.527/77.531/Chapter 102]

Diversion Controls

Provide a plan for the collection and conveyance to a natural drainageway of the runoff from upslope undisturbed areas. Provide
a separate general design for a temporary highwall diversion which limits the amount of runoff which can enter the pit (where
applicable). Include design criteria, capacity calculations, profile of proposed channel slopes, typical cross-sections, required
channel linings and applicable details on 12.1 Data Sheet.

In the Pit #1 Area an upslope Diversion Ditch (DD-1) will be established above the proposed
final highwall and an earthen berm (B-1) will be established at the north end of the mining
area. Diversion Ditch DD-1 will outlet to a properly sized riprap apron to promote
infiltration and sheet flow of the water collected by DD-1. Earthen berm (B-1) will outlet
to collection ditch CD-1. A new diversion ditch DD-2 will be installed near the second set
of underground mine entries 5. 6 and 7.

A 12.1 ditch data sheet is included for all installed and proposed diversion ditches and
berms along with details for the rip aprons. Many of the diversion controls on this site
were installed as a part of the 2011 above ground permit submission and are included
herein. See Exhibit 9 for the layout of the E & S Plan and site details.

Erosion and Sediment Control

Provide a plan for the control of erosion and sedimentation for lands within the permit area to be disturbed by mining activities.
Include a narrative describing the implementation of the plan, and detailed design and construction plans and specifications for
structures or facilities used in the plan. The plan must include each phase or phases of mining. Include design criteria, capacity
calculations, profile of proposed channel slopes, typical cross-sections, required channel linings and applicable details on 12.1
Diversion/Collection Ditch Data Sheet for collection and interceptor ditches. Provide documentation of the capacity of the existing
drainage system and the effect proposed mining activities will have on the drainage. Show discharge points to natural
drainageways and culverts that intercept upslope drainage or carry drainage away from the site. Show facilities to scale on Modules
9 and 16 as appropriate.

Collection ditch CD-1, as shown on the Operations Map, will be extended into the area being
added to the permit and will collect runoff from the entirety of Pit #1. Prior to the start
of mining on Pit#2, an earthen berm (B-2) will be constructed along the 100’ barrier of UNT
E. Collection ditch CD-2 will collect runoff from Pit #2 during its reclamation. While mining
Pit #2, runoff water will accumulate in the incised pit and will be pumped to Pond P-1.
Culverts C-4 thru C-6 (see table below for specifications) will be installed to carry the
flow in CD-2 under various pit roads. Please refer to the Operations Map. CD-2, the earthen
berm and culverts C-4, C-5 and C-6 will be removed after the Pit #2 area has been backfilled,
topsoiled, planted and meets the successful revegetation standard outlined under 77.618 (b).
Collection channels CD-1 and CD-2 are designed to handle over 2.6 cfs/acre and will convey
the site runoff water to Sedimentation Pond P-1 .for clarification prior to discharge.

The design drainage area of the existing Sedimentation Pond P-1 (see design of pages 13-5 and
13-6) has been expanded to include additional acreage that will drain to the pond from the

Pit #2 area. Presently,
reconstructed regardless of the increased drainage.

the pond is not functioning properly and will have to be

A portion of the Hawkins permit that is
located to the east-northeast of the pond has been reclaimed. The toe elevation of this
activity is lower than the sedimentation pond and hence the runoff from this area will be
controlled by utilizing a super filter fabric fence (see standard construction detail sheet).

The erosion and sedimentation controls along the haul road,
Ditches RD-1 through RD-7, are constructed and functioning.

Sumps 1 through 6 and Road

Culvert Dia. Length Invert Elev. Invert Elev. Slope (%) Type
No (inches) (feet) (Inlet) (Outlet)
Cc-4 15 32 100.3 100.0 1.00 SLCPP
C-5 15 60 100.6 100.0 1.00 SLCPP
C-6 18 30 100.3 100.0 1.00 SLCPP

See Exhibit 18 for the

proposed final contours.
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12.3 Haul Roads

Provide the following information for each haul road to be constructed, reconstructed or used in the operation:

Note: Activities proposed to be conducted under General permit for Temporary Road Crossings (BMR-GP-101) and General

a)

b)

c)

d)

e)

Permit for Access Road Crossings (BMR-GP-102) must include a completed Notification Form, with attachments, for the
respective General Permit (i.e., Form 5600-FM-MR0054 for BMR-GP-101 and Form 5600-FM-MR0059 for BMR-GP-102).
BMR-GP-102 may not be used for haul roads.

Location; show on Exhibit 9 (and Exhibit 18 if road will remain as part of postmining land use);

The haul road location will not change from its present constructed location under the
Neiswonger Construction, Inc. Maggie Lynn SMP #63100401.

The haul road enters the site from Morey Road, SR 2041, and proceeds west to the mining
area.

Description and typical cross-sections showing the construction of the haul road including existing ground, grades, slopes,
culvert locations, outlet protection and other drainage control;

The haul road will be crowned and maintained with a minimum 6” of durable crushed stone,
neither erodible nor tending to produce toxic discharge. The material will prevent mud
from being carried onto the public road. The slopes of the haul road will not exceed
10%.

Culverts C-1 thru C-3 are in place and functioning to carry the uncontaminated upslope
surface runoff under the haul road to below the road embankment. The rock aprons are

installed at the outlet of the culverts as per the details.

Roadside sumps 1 thru 6 are installed and roadside ditches RD-1 thru RD-7 are constructed
to divert haul road runoff to the roadside sumps.

Measures to control and prevent erosion and sedimentation; include proposed spacing of sediment traps, turnouts, culverts,
check dams, etc.

E & S measures to control runoff from the haul road include:

1. Use of crushed non-toxic stone on the first 100’ of the haul road, adjacent to Morey
Road, SR 2041, where access to the site is gained. This will help prevent erosion and
dirt build-up on the public road.

2. The use of sumps and energy dissipaters prior to discharge to natural drainageways.

3. The use of super filter fence and filter fence, installed downslope of the road fill
areas, during road construction.

Plan for reclamation after mining is completed;
The haul road and associated E&S controls will remain following mining. See Exhibit 18. A
copy of the landowner request to allow the haul road to remain after mining is attached

on in Module 10. The original is on file under SMP #63100401.

If the haul road involves the crossing of any intermittent or perennial stream or wetland include Module 14
Streams/Wetlands;

Please refer to Module 14.1.
Will a PennDOT highway occupancy permit be needed? X Yes I No

If yes, PennDOT Occupancy Permit number must be submitted prior to permit activation.
PennDOT occupancy permit was submitted with the original application.

Please see attached PennDOT HOP approval letter.
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Ditch and Berm Calculation Methods

Collection Ditches, Diversion Ditches and the Earthen Berms are sized using the module 12.1 Diversion/Collection ditch
data sheets. The internal formulas of the excel ditch design sheets come from the Engineering Manual for Mining
Operations. The specification of the data sheet is also placed in the Worksheet 11 from the PA DEP Erosion and

Sedimentation Control Manual (E&S Manual). All of which are shown in module 12.

The surface runoff for each collection channel is determined using methodology in the US Soil Conservation Service Field
Manual. The “Peak Rates of Discharge” for steep runoff chart is shown on the following page. The example shown on the
type Il storm distribution chart is given for collection channel, CD-1b of the Maggie Lynn Quarry site, which has been
determined to have at contributory acreage of 36.9 Acres. The intersection of the line at 36.9 acres goes to a Cn location of
85. That intersects with a peak discharge of 48. The peak discharge is increased by a runoff multiplier. This is determined

by the sheet shown as page 12-5.

The rainfall depth for the selected runoff curve number is 3.35. This is the 10-year storm event given on Table 5.1
“Pennsylvania rainfall by county”, for Washington County on page 109 of the E&S Manual. Interpolating between numbers

highlighted in yellow gives a multiplier of 1.89. This is shown on page 12-6.

The total runoff capacity required for Collection Ditch CD-1b, is 48 x 1.89 = 90.7 cfs. All the peak discharges for the

collection channels, diversion ditches and earthen berms have been determined using this methodology.

The shear stresses calculated for the earthen berm (B-1) shows very high shears stresses. This is expected as the slope of
that berm is given as a maximum of 78.3%. The two sections of that berm show a calculated design shear stress of 11.79
Ib/ft? and 24.43 Ib/ft2. This is high, but it is also determined that it is not an issue. Using the methodology outlined on page
141 of the PA DEP Erosion and Sedimentation control Manual. If a 40% void space within the 18" R-4 Riprap is assumed
the 0.7’ flow of the earthen berm is completely consumed within the void space and no visible flow runs above the R-4 rip

rap. As a result, the shear stress on the surface of the lining of the riprap doesn’t exist and is not an issue.
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WORKSHEET # 11

CHANNEL DESIGN DATA

Neiswonger Construction, Inc.

- Maggie Lynn Underground Mine

CHANNEL OR CHANNEL SECTION CD-1a CD-1b CD-2 DD-1
Temporary or Permanent Perm Perm Perm Perm
Design Storm 10-year 10-year | 10-year 10-Year
Acres 19.3 36.9 22.6 4.7
Multiplier (1.6, 2.25, or 2.75) N/A N/A N/A N/A
Q: (REQUIRED CAPACITY) CFS 56.70 90.70 64.30 18.00
Q (CALCULATED AT FLOW DEPTH d) CFS 62.10 97.40 72.60 25.40

PROTECTIVE LINING R-3 R-4 R-4 Grass
Va (ALLOWABLE VELOCITY) FPS 6.0 9.0 9.0 4.0
V (CALCULATED AT FLOW DEPTH d) FPS 4.9 7.6 7.1 2.2
T ., (MAX ALLOWABLE SHEAR STRESS) LB/FT? N/A N/A N/A N/A
T 4 (SHEAR STRESS @ FLOW DEPTH d) LB/FT? 131 5.05 4.42 112

T
CHANNEL BOTTOM WIDTH (FT) 4.0 4.0 4.0 0.0
CHANNEL SIDE SLOPES (H:V) 31 3:1 3.1 51,21
D (TOTAL DEPTH) FT 2.1 2.0 1.8 2.3
CHANNEL TOP WIDTH @ D (FT) 16.6 16.0 154 16.1
d (CALCULATED FLOW DEPTH) FT 15 15 1.3 1.8
CHANNEL TOP WIDTH @ FLOW DEPTH d (FT) 13.0 13.0 11.8 12.6
BOTTOM WIDTH: FLOW DEPTH RATIO (12:1 MAX)
2.67 2.67 3.08 0.0

dso STONE SIZE (IN) 3 6” 6” N/A
A (CROSS-SECTIONAL AREA IN SQ. FT.) 12.75 12.75 10.27 11.34
n (MANNING’S COEFFICIENT) 0.035 0.044 0.046 .06
R (HYDRAULIC RADIUS) 0.95 0.95 0.84 0.86
S (BED SLOPE, FT/FT) 0.014 0.054 0.059 0.010
S: (CRITICAL SLOPE) 0.018 0.030 0.035 0.083
1S 0.013 0.021 0.025 0.058
1.3S. 0.023 0.039 0.045 0.108
STABLE FLOW? (Y/N) No Yes Yes Yes
FREEBOARD BASED ON UNSTABLE FLOW FT 0.6 N/A N/A N/A
FREEBOARD BASED ON STABLE FLOW FT N/A 0.43 0.325 0.45
MINIMUM REQUIRED FREEBOARD FT 0.6 0.5 0.5 0.5
DESIGN METHOD FOR PROTECTIVE LINING

PERMISSIBLE VELOCITY (V) OR SHEAR STRESS \Vj \V} Vv V
(S)
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WORKSHEET # 11

CHANNEL DESIGN DATA

Neiswonger Construction, Inc.

- Maggie Lynn Underground Mine

CHANNEL OR CHANNEL SECTION DD-2 Earthen Earthen Earthen
Berm B-1a|Berm B-1b | Berm B-2
Temporary or Permanent Perm Perm Perm Perm
Design Storm 10-year 10-year 10-year 10-year
Acres 0.7 1.0 1.0 3.5
Multiplier (1.6, 2.25, or 2.75) N/A N/A N/A N/A
Q: (REQUIRED CAPACITY) CFS 4.73 7.3 7.1 17.0
Q (CALCULATED AT FLOW DEPTH d) CFS 54 5.7 o5.7 14.2
PROTECTIVE LINING Grass R-4 R-4 R-3
V. (ALLOWABLE VELOCITY) FPS 4.5 9.0 9.0 6.0
V (CALCULATED AT FLOW DEPTH d) FPS 1.3 5.8 8.1 6.0
T . (MAX ALLOWABLE SHEAR STRESS) LB/FT? 1.00 N/A N/A N/A
.
T 4 (SHEAR STRESS @ FLOW DEPTH d) LB/FT? 0.686 11.79 24.43 5.22
CHANNEL BOTTOM WIDTH (FT) 0.0 0.0 0.0 0.0
CHANNEL SIDE SLOPES (H:V) 5:1,2:1 5:1,2:1 5:1,2:1 51,21
D (TOTAL DEPTH) FT 1.6 11 1.0 14
CHANNEL TOP WIDTH @ D (FT) 11.2 7.7 7.0 9.8
d (CALCULATED FLOW DEPTH) FT 11 0.6 0.5 0.9
CHANNEL TOP WIDTH @ FLOW DEPTH d (FT) 7.7 4.2 3.5 6.3
BOTTOM WIDTH: FLOW DEPTH RATIO (12:1 MAX)
0.0 0.0 0.0 0.0
dso STONE SIZE (IN) N/A 6” 6 3
A (CROSS-SECTIONAL AREA IN SQ. FT.) 4.24 1.26 0.88 2.84
n (MANNING’S COEFFICIENT) 0.076 0.063 0.063 .043
R (HYDRAULIC RADIUS) 0.53 0.29 0.24 43
S (BED SLOPE, FT/FT) 0.01 0.315 0.783 .093
S (CRITICAL SLOPE) 0.109 .049 .049 .024
1Sc .076 .034 .034 .017
1.3S, 142 .064 .064 .031
STABLE FLOW? (Y/N) No Yes Yes Yes
FREEBOARD BASED ON UNSTABLE FLOW FT 0.11 N/A N/A N/A
FREEBOARD BASED ON STABLE FLOW FT N/A 15 125 225
MINIMUM REQUIRED FREEBOARD FT 0.5 0.5 0.5 0.5
DESIGN METHOD FOR PROTECTIVE LINING
PERMISSIBLE VELOCITY (V) OR SHEAR STRESS vV Vv V
(S)
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STANDARD CONSTRUCTION DETAIL # 6-3
RIPRAP CHANNEL

FILTER STONE OR
¢ \ GEOTEXTILE
3 UNDERLAYMENT
B -
(LOOKING DOWNSTREAM)

CHANNEL CROSS-SECTION

Stackhouse Bensinger, Inc.

NOTE: This table is intentionally blank and should be filled in by the plan preparer.

Riprap Gradation

Channel Stations B D Z1 Z2 t
CD-1 0+00 to 18+30 40121 | 31| 31 R-3 9”
CD-1 18+30t0 21+10 [ 4.0 | 2.1° | 3:1 | 3:1 R-4 18”
CD-2 0+00 to 11+00 40 | 1.7 | 31| 31 R-4 18”
DD-1 0+00 to 8+00 00 ] 20 |51 ] 21 N/A N/A
DD-2 0+00 to 3+00 00| 16> | 51 | 21 N/A N/A

Filter stone underlayment for bed slopes > 0.10 ft/ft shall be used.

Channel dimensions are for the completed channel after rock placement. Channel must be over-
excavated a sufficient amount to allow for the volume of rock placed within the channel while
providing the specified finished dimensions.

Channel dimensions shall be constantly maintained. Channel shall be cleaned whenever total
channel depth is reduced by 25% at any location. Sediment deposits shall be removed within 24
hours of discovery or as soon as soil conditions permit access to channel without further damage.

Damaged lining shall be repaired or replaced within 48 hours of discovery. The minimum rock thickness
(t) shall be 1.5 times the max rock size.
12-9
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FIGURE 9.3
Riprap Apron Design, Minimum Tailwater Condition

SIS LOIEINPa) KID0i@s, Bpir0ud IR 823 U0 O5p sseaiou) ‘pajempu) deidiy a0y sxgesoqy wnwxeyy Gupsacxe sagoos ableyosp oy |

Riprap R-size®

dgg Riprap Size, feet®
-

deidiy 9-¥

G2 =MW
G =TW\

.u.m.w___m.t ‘abaeyasiq E
00Z 00} 05 0% 0k 5 £
s
11 2
L =
Ll L et ....11.¢ IH_...w....__“ i M
¥ e = =)
L — ol Aix u..r = m
e J ] .m
b | Lt | L L e * R e 2
Wit s IR Ay g
‘ ; SeY da e A s
¥ ....e..*... .....“.m .a.w._ 2
I LT ‘] 0 _n_
___| . il E
A - o g
e i i o ] ®
_. "__ ._ﬁ..l 174
o : F -.M.m m ﬂ
a8 i 109} 0Z Sfenba =
rANLAP u_._...“._ oF¥
P .,_E.,&
s Lo
e P
ey - lus ﬁ&w uﬁ-ﬂﬂ?-
.ﬁ < E .“-.J. ...%v
i fd- dﬂa.
oL N e o
T+ dgE=M
6 08 snuiwisl je yipim ul ¢ pue
Buo| ,0z s! veuyy dey diy 9y
08 SP2=.0z+(SLE=M

(¥313WWIA 60 >™L) NOILIANOD HILYMTIVL WNINININ
TINd 2NIMOTE 3did ANNOW v WO0H4 NOILDIL0HEd 1371N0 NOHdY d¥ddid 40 N2IS3a

T-AA yauQ uosiaAd Jo 18I0
BUIN punoibiapun uuA aibbep
oU| uonaNSU0) JabuomsalN

Mot to be used for Box Culverts

12-13



- Maggie Lynn Underground Mine

Inc.

Neiswonger Construction,

5600-PM-BMP0315-12 Rev. 1/2014

SUONELS
0se ooe 0se ooE ool 05 0
S e e e T B T ——t—T——— ——t T ool
T ¥OLL
ssean T 5011
| ueness|Jj
T 5011
FOTT "A=TH 4
oo+e TEOE ”
2001
2ol
LOTT “&3TH
o0+0 TEAg
27FT T°TT 27T -] E°T LT T FLW z's o 2L0°0 SSEID S0 0T ELTF 52 de=ag oT L0 POTT oog
LOTT 0
SR i fyd =) {=dp iy " i b= ) fu) ) {agh ==) e (=) {=oe) M3
AN HLO HLl4=30 TlAY | ALDOTIA | HLO HL430 WY 53407 HLOLAA EEKE v SHNINM F4075 o oM e Ls W Aaa
o TINMNYHD | TEINNYHD 5] MO RO MO MO 3I0S POLLOE S SNINNYR TINNWHD T JE 7] 250 D NZHS30 (ZDvM MO LHW1S
doL doL TINNYHTD | TINNYHD T4 IIHNNVHD 23 HOILVLS
O8I HL LAY
USITad-A
sad | LD eSS0 FRLLIRLD
TZ-Azenuep 060L-2FE (FTE) *ourl ‘bBurzzzurbug ysaro=9
s TR MUY o e | A g pamtagg
TO0ERTED oul uwoTlonIiisuoc] I20uUomsTaN 2UTH puncibIzpun uwulT 2TbHbey Z—I0 UY23Tg UOTSI=3AT
CIROULINIY PLLISE S SO RLNE Auedusog SHLIE R LSOE IR Sy iy add |

133HS Y1VAd HOLId NOILDITIOD/NOISHAAID LZL ITNA0ONW

FROEIL A2 Z-5LE0ING Nd 0095

12-14



- Maggie Lynn Underground Mine

Neiswonger Construction, Inc.

5600-PM-BMP0315-12 Rev. 1/2014

JWIS 0L LoN

WIHg
NIH1YY3I TVOIJAL

\i ANNOYS TYNIFIHO
UL UAANA

(&
/ﬂb//b/bV/VNv/z\\H\V\\,ﬂ/\

K5

VISV dIG5NLSIT
dIS040d

AN NN A
RO

<<m§NNn¥wamu<mxu NOdN ATZVIGINN TILVIFOTA FF TIM WYFE FHL 2

AYVSSTIIN NIHM INIFNIGTS FNONTY -
ONY INGNT WHOLS HOVE HILLY WHTT MlVe/—FY GNY LOTFISNI - L

10N

YISY ININW FSOL0Ye FHL INIMTINT WOMS A4ONNY LITHS TOMINOD 0L

EC
NOLLOHS
NS A pe
NG G LTI
R R R R R RN
o _./i../-s/:/oﬁ/ ///W//M/\MW/\“W/N\W/\/\\ .
s "T\Ilruzi S0 ) /WW/A%/&\/A/HVM//\V//\\ s
’ k//\P/p\%/\\//\
SEENS R
N9ISIa NO <
g ,
- = 0 —
[N ] VI ATGINUSIT~NON ~——

12-15



- Maggie Lynn Underground Mine

Inc.

Neiswonger Construction,

5600-PM-BMP0315-12 Rev. 1/2014

suonelg
0oE nse 0oz 05l ool 0s a
I | £ | t + OF2
04s
0as
006
- ado (Nl
BETBL TS uoneAs|g
orFG
gsg "ASTHE 095
Se+Z  "Big
036
%" 1g adoTs
oaat
neal
00T "ASTIE
314 04d DO+0 "Bas
bidid o"a o°T T4 T2 5°E Ea 280 z's o £230°0 i=0d ¥-¢ 50 £78L L™5 === daalg ot o°T o2g 58¢
FSE 53T
3E LL 1 E°L 2°5 T°F 270 3T z's [u} £30°0 qood -8 570 5°T1g L5 =] da=asg 4 0T FSE 53T
00T 0
: iw p =) {=dp {m) iy iy b= {mwp {w) {ua} g (e = %) (=) (=) N3
WAY | MO | HLE3O | A [AUDOT3A | HLIOW | MLd3O vIWY | 534078 | wumm | 44300 SNIKI 3OS o ON IO PEoLs | vIuy ATE e
TINKRVHD | TINRVHD o MO MO MO MO IAS | NCLLOE [S.SNIRNY TIMNVHD Lo TAe: s 3510 JAEND  [OIHSHILYM | NDISIT [3DWNNE0 LWL
dioL oL TINNVHD | TEHNWHD Ioud  |TaNNvHD | vEd HCILWLS
CTHOE T 1L L
IeTnbueTI]
“id ] UDEDRS-SENIT RLImED
OTDE-0T 060L-2FE (FTE) *our ‘BurIzautdul yo2I10249
© SR RN g | A g pastag
TOOFETED *ouyr ‘ucTioniasuc) azbuomsTay 2utH puncibizpun uwulT 2THDRR T-8 WI=sg uU3IylIed
HMRLIN PULUIGG Y 0 RN S sAum ey AL WOR R @Iy sy wcd |

133HS VIVA HILIA NOILDITIODMNOIS HAAA LEL ITNA0N

FEOZ/E A2 EL-SEE0dN BN 0095

12-16



- Maggie Lynn Underground Mine

Inc.

Neiswonger Construction,

5600-PM-BMP0315-12 Rev. 1/2014

oS

suonels
005

aoE

aal

ooa
OF+2

"ASTH
“eqg

%£ 6 adoTs

37114044

26
ao+o

"AATH
=kt

—+ 068
aas
ale
0Ze
0es
OrG uoneas|q
056
096
0sm
026
066

07T oz -

¥ ¢ €5 u] EFD°O

Hoog e-d

daagg

H 5°€E ooe o¥e

gL Ja]

e Lok =g gl
I 30 TARAY | ALDCTIN
TIRNYHD o MO

i by
WY
MO I0IS

(gl ()
HLOIN 44303
POLLOE |52
IS HNYHD

==
HINM
TINNWHD

250 IMEND

JINHYHD M3d

(=) | =) an=

WHCLE WIHW a3

N

530 |3DWNINVED LHWIS

HOULYLS

QPO S WL I

IeTnbueTI]
said ] UDEDRS-SEDET LR

s

0T0Z-0T

iR

(FTE)

AL R ]

060L-ZFE

souy

‘ButI=utbhuy yoalo29

Ay pastag

TOOZBTED

ALY PG RIpY SDRN S

*ouT

‘uotqoniasucy I=buomsTaN

Ao

2uTH puncibiapun uufT atbhbel

SRUEN LDE RO @y

[}

-g

WIsg USYI1IeH
1 o) |

133HS VIYad HILI3 NOILDITIOD/NOISHIAAIO LEL ITNA0W

FEOZ/L A2 ZL-SEE0dN B-HNd-0095

12-17



5600-PM-BMP0315-12 Rev. 1/2014 Neiswonger Construction, Inc. - Maggie Lynn Underground Mine

Culvert Report

Hydraflow Express Extenslon for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Tuesday, Mar 31 2020

Culvert C-4

Invert Elev Dn (ft) = 100.00 Calculations

Pipe Length (ft) = 32.00 Qmin (cfs) = 560

Slope (%) = 1.00 Qmax (cfs) = 5,60

Invert Elev Up (ft) = 100.32 Tailwater Elev (ft) = (dc+D)/2

Rise (in) = 15.0

Shape = Circular Highlighted

Span (in) = 15.0 Qtotal (cfs) = 560

No. Barrels =1 Qpipe (cfs) = 5.60

n-Value = 0.011 Qovertop (cfs) = 0.00

Culvert Type = Circular Culvert Veloc Dn (ft/s) = 488

Culvert Entrance = Smooth tapered inlet throat  Veloc Up (ft/s) = 5.55

Coeff. KM,c,Y Kk = 0.534, 0.555, 0.0196, 0.9, 0.2 HGL Dn (ft) = 101.10
HGL Up (ft) = 101.28

Embankment Hw Elev (ft) = 101.85

Top Elevation (ft) = 104.00 Hw/D (ft) = 1.22

Top Width (ft) = 20.00 Flow Regime = Inlet Control

Crest Width (ft) = 50.00

Rl
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FIGURE 9.3
Riprap Apron Design, Minimum Tailwater Condition

BIASD LOEINPA) 1D0ia apisoud IPUER a2 suNS 050 sseaiou) “pageoipu) desdry 1oy spgemoqy wwpeyy Guipsace sagooss afieyosp oy ,

£d

Zda

Riprap R-size"
e
(14

&

d g Riprap Size, feet”

0

3

005

002 00k 05 0% 0k 5

1l [IIRRENI]
Ii [ (I

1 =

|izzten) |

- 1 <3
anll \-..4..

i
i
=
11

AT e

* oL

o \1"‘-
X
"
o
.
0 L
i
) Nl
R
}
A8
=I-

ﬁ‘l
(72
o

i
Lot

NOTE: Do not extrapolate

]
i)
T
L1
i
=

la

199} 8 sjenba ®

.

HE

0L

o8 snuIWI) Je Ypim Ul Z|

pue Buo| g si jeys dey diy €y

06 G2 LL=.8+(SZ°L)E=M

(¥313WVIA 60 > ML) NOILIONOD ¥ILYMTIVL WNININIW
TINd 2NIMOE 3did ANNOY v WOH4 NOILLD3L0HEd 137100 NOHdY dvddid 40 N2Is3a

-0 WaAIND

BUIN punoiblapun uuA aibbep
Ju] uonodNsuo) JabuomsaiN

deidiy €-¥

.w = ml_

2L =MW

».v = H\</
£
E
=
2
e
2
=5}
=
=
b
=
=]
=
e
=
=

12-19



5600-PM-BMP0315-12 Rev. 1/2014 Neiswonger Construction, Inc. - Maggie Lynn Underground Mine

Culvert Report
Hydraflow Express Extension for Aulodesk® AutoCADD Civil 308 by Autodesk, Inc. Tuesday, Mar 31 2020
Culvert C-5
Invert Elev Dn (ft) = 100.00 Calculations
Pipe Length (ft) = 60.00 Qmin (cfs) = 9.30
Slope (%) = 1.00 Qmax (cfs) = 9.30
Invert Elev Up (ft) = 100.60 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 15.0
Shape = Circular Highlighted
Span (in) = 15.0 Qtotal (cfs) = 9.30
No. Barrels =1 Qpipe (cfs) = 9.30
n-Value = 0.011 Qovertop (cfs) = 0.00
Culvert Type = Circular Culvert Veloc Dn (ft/s) = 7.66
Culvert Entrance = Smooth tapered inlet throat  Veloc Up (ft/s) = 7.58
Coeff. K,M,c,Y k = 0.534, 0.555, 0.0196, 0.9, 0.2 HGL Dn (ft) = 101.21
HGL Up (ft) = 102.06
Embankment Hw Elev (ft) = 102.84
Top Elevation (ft) = 104.00 Hw/D (ft) = 1.80
Top Width (ft) = 49,00 Flow Regime = Inlet Control
Crest Width (ft) = 50.00
o ) -
e 'E':»; A -ﬁ; .“
' 1 0 % = 7 —.-u-.- - I . - e - I e
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Neiswonger Construction, Inc.

- Maggie Lynn Underground Mine

Culvert Report
Hydrafiow Exprese Extension for Autodesk® AutaCAD® Civil 3D® by Autodesk, Inc. Tuesday, Mar 31 2020
Culvert C-6
Invert Elev Dn (ft) = 100.00 Calculations
Pipe Length (ft) = 30.00 Qmin (cfs) = 13.30
Slope (%) = 1.00 Qmax (cfs) = 13.30
Invert Elev Up (ft) = 100.30 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 18.0
Shape = Circular Highlighted
Span (in) = 18.0 Qtotal (cfs) = 13.30
No. Barrels =1 Qpipe (cfs) = 13.30
n-Value = 0.011 Qovertop (cfs) = 0.00
Culvert Type = Circular Culvert Veloc Dn (ft/s) = 7.66
Culvert Entrance = Smooth tapered inlet throat ~ Veloc Up (ft/s) = 7.89
Coeff. K,M,c,Y,k = 0.534, 0.555, 0.0196, 0.9, 0.2 HGL Dn (ft) = 101.43
HGL Up (ft) = 101.66
Embankment Hw Elev (ft) = 102.75
Top Elevation (ft) = 104.00 Hw/D (ft) = 1.64
Top Width (ft) = 19.00 Flow Regime = Inlet Control
Crest Width (ft) = 50.00
il T fe DFEEN TR Ll
1 e : 3 ) PR P — o
= ' * 1) h h " i
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FIGURE 9.3
Riprap Apron Design, Minimum Tailwater Condition

BIASD LOINPA) &100(84 Bpisnud IPUE 821% 8uNS 050 sseaiou) “pageoipu) desdiy o) spgemoqy wnwpeyy Guipsasa sagoojss afieyosp 0y ,

£d
Lat-]

z d

Riprap R-size®
>
4

&

d gy Riprap Size, feet”

0

3

098/ ‘abueyssiq E

deidiy -y
<=7
G99l =N
G =TM\

005 002 00l 05 0z 1] 5 £
i /
5 - i a
T = - =
‘ anll i -4_..[. .ﬂ...ﬂmw. ........__.._.... & m
o o - o - m.u.% ﬂ - -L.ﬂ.- m
= J | _ﬂ
et ekt L L | LA e * Gl e . Y
’ _._n__ﬂ_._ 2] Mﬁunmmml 9 e ..H._,_..._-._ ..m
P Pl F T & £
* ..&4 ....Mm .a.w_ =]
i ..u-._r Jnclr. 4 1 g m
___| - " E
A, &5 oL S
A :, e
- - lu..m_lll w..llqﬂ..r:
* 2 e 0z
s s &
F & L ~ 0% 2l Sjenba &
.I\ ‘.
r i " H..ﬂ-_
‘ ] ﬂﬂzﬁﬂr
LY .J-._%L.
ik PRty [ :ﬂ._n i
§ —— ¥ I —
kﬁ * 08 o." —" a
b J ‘1s1alElq
s 0l o adid
E. O
' T+ dg=m =ang
¢ i snujwusl je yipim ut zj
0g
pue Buo| g si jey} dey diy vy

G9L=8+(5L)eg=M
(43LIWWIA 50 =™1L) NOILIANOD HILYMIIVL WNINININ

TINd 2NIMOE 3did ANNOW ¥ WOHA NOILD3L0HEd 137100 NOHdY dvddid 40 N2IS3a

9-O UaAIND
BUIN punoiblapun uuA aibbep
JU| uonoNAIsuo) JabuomsalN

Wl
&)

R

Mot to be used for Box Culverts

12-23



5600-PM-BMP0315-12 Rev. 1/2014 Neiswonger Construction, Inc. - Maggie Lynn Underground Mine

STANDARD CONSTRUCTION DETAIL # 4-10
Super Silt Fence

| 8' MIN.
SUPPORT POSTS ¥ ’
|
& / NO. 7 GA. TENSION WIRE
FABRIC FENCE FILL
** _/ CHAIN LINK FENCE (2 WOVEN SLOPE
e et \ MESH FABRIC)
\ COMPACTED
BACKFILL
oo 17 TRE . ©
EXISTING GR== 8" MIN.
; FASTENERS
Z POST
=
? -
5 MIN. - FABRIC FENCE

JOINING FENCE SECTIONS

*POSTS SPACED @ 10' MAX. USE 2 1/2" DIA. HEAVY DUTY GALVANIZED OR ALUMINUM POSTS.

*% CHAIN LINK TO POST FASTENERS SPACED @ 14" MAX. USE NO. 9 GA. ALUMINUM WIRE OR NO. 9 GALVANIZED
STEEL PRE-FORMED CLIPS. CHAIN LINK TO TENSION WIRE FASTENERS SPACED @ 60" MAX. USE NO. 13.5 GA.
GALVANIZED STEEL WIRE. FABRIC TO CHAIN FASTENERS SPACED @ 24" MAX C. TO C.

Fabric shall have the minimum properties as shown in Table 4.3. Filter

fabric width shall be 42” minimum.

Posts shall be installed using a posthole drill.

Chain link shall be galvanized No. 11.5 Ga. steel wire with 2 ¥4” opening, No. 11 Ga. aluminum coated
steel wire in accordance with ASTM-A-491, or galvanized No. 9 Ga. steel wire top and bottom with
galvanized No. 11 Ga. steel intermediate wires. No. 7 gage tension wire to be installed horizontally

through holes at top and bottom of chain-link fence or attached with hog rings at 5’ (max.) centers.

Silt fence shall be placed at existing level grade. Both ends of the fence shall be extended at least
8 feet upslope at 45 degrees to main barrier alignment (Figure 4.1).

Sediment shall be removed when accumulations reach half the aboveground height of the fence.

Fence shall be removed and properly disposed of when tributary area is permanently stabilized
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STANDARD CONSTRUCTION DETAIL # 6-1
Vegetated Channel

SOIL BACKFILL

6" MIN. EXCAVATE CHANNEL
TO DESIGN GRADE AND
CROSS-SECTION.

LONGITUDINAL

OVERCUT CHANNEL 2" TO
ANCHOR TRENCH

ALLOW BULKING DURING ; DESIGN
SEED BED PREPARATION.

SRR 2 =) PPN
RRRRRLEIS

R

INTERMITTENT CHECK SLOT

LONGITUDINAL ANCHOR TRENCH

SHINGLE-LAP SPLICED ENDS OR
BEGIN NEW ROLL IN AN
INTERMITTENT CHECK SLOT

PREPARE SOIL AND APPLY
SEED BEFORE INSTALLING
BLANKETS, MATS, OR
OTHER TEMPORARY

CHANNEL LINER SYSTEM. MINIMUM SHINGLE LAP = 6"

Yy [/
o LINING*
L L— .................................... ¥ LONGITUDINAL
z1 e ANCHOR TRENCH
| .
B

I 1

(LOOKING DOWNSTREAM)

CHANNEL CROSS-SECTION

* SEE MANUFACTURER'S LINING INSTALLATION DETAIL FOR STAPLE PATTERNS, AND VEGETATIVE
STABILIZATION SPECIFICATIONS FOR SOIL AMENDMENTS, SEED MIXTURES AND MULCHING

INFORMATION.
Adapted from Salix Applied Earthcare - Erosion Draw 5.0

BOTTOM TOP
WIDTH |DEPTH |WIDTH
CHANNEL B (FT) D W Z1 (FT) 22 (FT)
NO. STATIONS (FT) (FT) LINING*
DD-1 0+00 - 8+00 0.0 2.0 14.0 5:1 2:1 Grass
DD-2 0+00 — 3+00 0.0 1.6 11.2 5:1 2:1 Grass

Anchor trenches shall be installed at beginning and end of channel in the same manner as longitudinal
anchor trenches.

Channel dimensions shall be constantly maintained. Channel shall be cleaned whenever total channel
depth is reduced by 25% at any location. Sediment deposits shall be removed within 24 hours of
discovery or as soon as soil conditions permit access to channel without further damage. Damaged
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lining shall be repaired or replaced within 48 hours of discovery.

TABLE 6.6
Riprap Gradation, Filter Blanket Requirements, Maximum Velocities
Percent Passing (Square Openings)

Class, Size
NO.
Rock Size R-8 R-7 R-6 R-5 R-4 R-3

(Inches)
42 100
30 100
24 15-50 100
18 15-50 100
15 0-15
12 0-15 15-50 100
9 15-50
6 0-15 15-50 100
4 0-15

3

2
Nominal
Placement 63 45 36 27 18 9
Thickness

(inches)

0-15 15-50
0-15

Filter AASHTO #1 | AASHTO #1 | AASHTO #1 | AASHTO #3 | AASHTO #3 | AASHTO #57

Stone’
Vmax (ft/sec)

17.0 14.5 13.0 11.5 9.0 6.5
Adapted from PennDOT Pub. 408, Section 703.2(c), Table C

1 This is a general standard. Soil conditions at each site should be analyzed to determine actual filter
size. A suitable woven or non-woven geotextile underlayment, used according to the manufacturer's
recommendations, may be substituted for the filter stone for gradients < 10%.

TABLE 6.7
Comparison of Various Gradations of Coarse Aggregates

Total Percent Passing
ﬁﬁl\sﬂ'gTE% 61, W Bw  Rw 2 L LR 7B 7 T V7: ¥ #4 | #8 16 B30 [#100
1 100 [90-100 [25-60 0-15 0-5
3 100 [90-100 [35-70 |0-15 0-5
5 100 [90-100 [20-55 |0-10 |0-5
57 100 [90-100 25-60 0-10 |0-5
67 100 90-100 20-55 [0-10 |0-5
7 100 90-100 40-70 |(0-15 |0-5
8 100 85-100 (10-30 [0-10 [0-5
10 100 75-100 10-30

PennDOT Publication 408, Section 703.2(c), Table C

Tables 6.6 and 6.7 should be placed on the plan drawings of all sites where riprap channel linings are proposed.
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TABLE 6.3
Manning’s “n” for Trapezoidal Channels with Vegetative Stabilization (Retardance C)
Flow Channel Bed Slope (FT/FT)

Depth
(FT) 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10
0.1 [0.15 0.11 0.10 0.09 0.08 0.07 0.07 0.07 0.06 0.06
0.2 .12 0.09 0.08 0.07 0.06 0.06 0.05 0.05 0.05 0.05
0.3 [0.10 0.08 0.07 0.06 0.05 0.05 0.05 0.04 0.04 0.04
0.4 0.09 0.07 0.06 0.05 0.05 0.05 0.04 0.04 0.04 0.04
0.5 [0.08 0.07 0.06 0.05 0.05 0.04 0.04 0.04 0.04 0.03
0.6 [0.08 0.06 0.05 0.05 0.04 0.04 0.04 0.04 0.03 0.03
0.7 0.08 0.06 0.05 0.04 0.04 0.04 0.04 0.03 0.03 0.03
0.8 [0.07 0.06 0.05 0.04 0.04 0.04 0.03 0.03 0.03 0.03
0.9 .07 0.05 0.05 0.04 0.04 0.04 0.03 0.03 0.03 0.03
1.0 [0.07 0.05 0.04 0.04 0.04 0.03 0.03 0.03 0.03 0.03
2.0 [0.06 0.04 0.04 0.03 0.03 0.03 0.03 0.02 0.02 0.02
3.0 [0.05 0.04 0.03 0.03 0.03 0.02 0.02 0.02 0.02 0.02
4.0 [0.04 0.03 0.03 0.03 0.02 0.02 0.02 0.02 0.02 0.02
50 [0.04 0.03 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.02
6.0 1[0.04 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
7.0 [0.04 0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01
8.0 [0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01
9.0 1[0.03 0.02 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01
10.0 0.03 0.02 0.02 0.02 0.02 0.02 0.01 0.01 0.01 0.01
PA DEP

NOTE: For vegetated channels that are not anticipated to have a retardance C value (e.g. frequently
mowed channels), the equation on page 134 and Table 6.3 should not be used. The designer is referred
to NRCS publications for guidance on designing vegetative channels with Retardances other than C.

08/06/2004

Westmoreland Conservation District
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TABLE 6.4
Maximum Permissible Velocities (ft/sec) for Channels Lined with Vegetation

Slope Range Erosion Resistant
Cover Percent Soil' Easily Eroded Soil 2
Bermuda Grass 6.0° 5.0
0-5% 3
Kentucky Bluegrass 5.5 4.5
Tall Fescue (endophyte-free) 553 4.5
Grass Legume Mixture 4.5 3.5
Bermuda Grass . 553 4.5
Kentucky Bluegrass >10% 5.0 4.0
Tall Fescue (endophyte-free) 5.0 4.0
Grass Legume Mixture 3.5 3.0

Modified from USDA-NRCS

! Cohesive (clayey) fine grain soils and coarse grain soils with a plasticity index OF 10 TO 40 (CL, CH, SC and GC).
SOILS WITH K VALUES EQUAL TO OR LESS THAN 0.37.
?SOILS WITH K VALUES GREATER THAN 0.37.

3Use velocities exceeding 5 ft/sec only where good cover and proper maintenance can be obtained.

NOTE: These values subject to the 7 limitations below

ADDITIONAL NOTES REGARDING THE USE OF TABLE 6.4

1.

A velocity of 3.0 ft/sec should be the maximum if because of shade, soils or climate, only a sparse cover
can be established or maintained.

A velocity of 3.0to 4.0 ft/sec should be used under normal conditions if the vegetation is to be
established by seeding.

A velocity of 4.0 to 5.0 ft/sec should be used only in areas if a dense, vigorous sod is obtained
quickly or if water can be diverted out of the waterway while vegetation is being established.

A velocity of 5.0 to 6.0 ft/sec may be used on well established, good quality sod. Special
maintenance may be required.

A velocity of 6.0 to 7.0 ft/sec may be used only on established, excellent quality sod, and only under special
circumstances in which flow cannot be handled at a lower velocity. Under these conditions, special
maintenance and appurtenant structures will be required.

If stone centers, or other erosion resistant materials supplement the vegetative lining, the velocities in the
above table may be increased by 2.0 ft/sec.

When base flow exists, a rock lined low flow channel should be designed and incorporated into the
vegetative lined channel section.

WHEREVER VEGETATIVE LININGS ARE PROPOSED, A SUITABLE TEMPORARY LINER

SHOULD BE PROVIDED UNLESS THE CHANNEL IS SODDED. Separate calculations should be provided
showing sufficient capacity and adequate protection both before and after establishment of the vegetation.
Maximum shear stress and roughness coefficients for the temporary liners should conform to Table 6.2 or the
manufacturer’s specifications. Wherever manufacturer’s specifications are used, they should be documented
in the narrative. Table 6.5 provides roughness coefficients for some commonly used temporary liners.
Manufacturer’s recommended “n” values may be used if sufficient documentation is provided. Additional
information on the design and use of channel linings may be obtained from the Federal Highway
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Administration’s Hydraulic Engineering Circular No. 15 (April 1988). Copies of this publication may be obtained
by contacting:

Figure 6.2
“n" Values for Riprap Channels
R-6 R6 R7 R-8
08 o T T
Hn A i
il = i
| it
h il y -
\ 11—
07 [ 21.6 log 4(v/ G go) + 14.0]
% (y = depth of flow in feet)
¢ g0 in feet
R-4 BTk i
- N
A6 i
I i il
] \W““ 1l
ﬂ 1N ]
:= N 11 ‘
g 05 | . l ,:
3 T
£ * N : I H R-8
2R3 s it
[ 5 ; t s
L H ha. it il 5 e R.7
04 I i i CEERO R6
it Nl ne | R6 .ﬁ
! @
t R-4 @
X ui i I o
i 1] ! | g_
03 I R3 &
11} ||
i
1!
Il
RE
'oﬁ.s 08 1 2 3 4 6 8 10 20
Depth of flow {ft)

Adapted from USDA-NRCS
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Remaining pages in this module are copies of relevant
pages contained in the approved SMP# 63100401 Module 12.
There are no proposed revisions to these previously
approved plans.
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STANDARD WORKSHEET #18
Required Discharge Capacity For Channels

PROJECT NAME: Deemston

LOCATION: Deemston Borough, Washington County

PREPARED BY: L. Brock DATE: July 2010
CHECKED BY: DATE:

Note: List runoff for each identified (#) sub-area that will be used to size a channel

# *Temporary = 1.60 cfs/acre X acres = cfs
# RD-1 Permanent =2.75cfs/acre X 0.3  acres= 0.83 cfs
# Temporary = 1.60 cfs/acre X acres = cfs
# RD-2 Permanent =2.75cfs/acre X 0.3  acres= 0.83 cfs
# Temporary = 1.60 cfs/acre X acres = cfs
# RD-3 Permanent =2.75cfs/acre X 0.4  acres= 1.10 cfs
# Temporary = 1.60 cfs/acre X acres = cfs
# RD-4 Permanent =2.75cfs/facre X 1.9 acres = 5.25 cfs
# Temporary = 1.60 cfs/acre X acres = cfs
# RD-5 Permanent =2.75cfs/facre X 1.1 acres= 3.03 cfs
# Temporary = 1.60 cfs/acre X acres = cfs
# RD-6 Permanent =2.75cfs/facre X 0.8  acres= 2.20 cfs
# Temporary = 1.60 cfs/acre X acres = cfs
# Permanent =2.75 cfs/acre X acres = cfs
# Temporary = 1.60 cfs/acre X acres = cfs
# Permanent =2.75 cfs/acre X acres = cfs
# Temporary = 1.60 cfs/acre X acres = cfs
# Permanent = 2.75 cfs/acre X acres = cfs
# Temporary = 1.60 cfs/acre X acres = cfs
# Permanent = 2.75 cfs/acre X acres = cfs
# Temporary = 1.60 cfs/acre X acres = cfs
# Permanent = 2.75 cfs/acre X acres = cfs
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STANDARD CONSTRUCTION DETAIL # 6-3
RIPRAP CHANNEL

RIPRAP Y VY V 3
¢ K&
1' 455
FILTER STONE OR
# \ GEOTEXTILE
X UNDERLAYMENT
(LOOKING DOWNSTREAM)
CHANNEL CROSS-SECTION
Stackhouse Bensinger, Inc.
NOTE: This table is intentionally blank and should be filled in by the plan preparer.
Riprap Gradation
Channel Stations B D Z1 Z2 t
RD-1 0+00 to 0+35 0 1075 20 2 R-2 0.5
0+35to 1+07 0 1070 20 2 R-3 1.0
1+07 to 2+50 0 1073 | 20 2 R-3 1.0
2+50 to 3+00 0 1.00 | 3 3 R-3 1.0
3+00 to 3+50 0 1.00 | 3 3 R-3 1.0
RD-2 3+45 to 7+25 0 1091 3 3 R-3 1.0
RD-3 9+951t0 11+90 0 1090 | 3 3 R-3 1.0
RD-4 11+90 to 16+03 0 110 | 3 3 R-3 1.0
16+03 to 20+90 0 110 | 3 3 R-3 1.0
RD-5 20+20 to 24+63 0 105 ] 3 3 R-4 1.25
24+63 to 29+24 0 105] 3 3 R-4 1.25
RD-6 32+30 to 40+20 0 1085 20 2 R-3 1.0

Filter stone underlayment for bed slopes > 0.10 ft/ft shall be used.

Channel dimensions are for the completed channel after rock placement. Channel must be over-
excavated a sufficient amount to allow for the volume of rock placed within the channel while
providing the specified finished dimensions.

Channel dimensions shall be constantly maintained. Channel shall be cleaned whenever total
channel depth is reduced by 25% at any location. Sediment deposits shall be removed within 24
hours of discovery or as soon as soil conditions permit access to channel without further damage.

Damaged lining shall be repaired or replaced within 48 hours of discovery. The minimum rock thickness
(t) shall be 1.5 times the max rock size.
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STANDARD WORKSHEET #21 -
Channel Design Data

PROJECT MAME: __ Desmsfon e
LOCATION. Desmsten Borough, Washington County

' PREPARED BY: __ L, Brock DATE! _luly 2010
CHECKED BY: DATE: .
o RD-6 L
CHANNEL OR CHANNEL SECTION *** 32+30 fo | 40+20 :
PROTECTIVE LINING ** R-3
CHANNEL TOP WIDTH (FT)@ D 18.70 ;
CHANNEL TOP WIDTH (FT)@ d 7.70
| CHANNEL SIDE SLOPES {H:V) 20:1/2:1 o
CHANNEL BOTTOM WIDTH (FT) 0 |
d (FLOW DEPTH IN FT) 0,35
BOTTOM WIDTH:DEPTH RATIO {12:1 MAX) -
A (AREA IN SQ. FT.) 1,35
R (HYDRAULIC RADIUS) 0.17
5 (BED SLOPE, FTIFT)* 0.033
VEGETATIVE LINING RETARDANCE -
n (MANNING'S COEFFIGIENT)" . 0,0489
V (AT FLOW DEPTH d, FS) : 1.71
Q (AT FLOW DEPTH d, CFS) 230 -
Q, (REQUIRED CAPACITY) CFS 2,20
S, (CRITICAL SLOPE) - 0.D63
7S 0.044
1.38, 0.082
STABLE FLOW? (YIN) N
FREEBOARD BASED ON UNSTABLE FLOW FT 0.50 -
FREEBOARD BASED ON STABLE FLOW FT 0.08
MINIMUM REQUIRED FREEBOARD FT 0.50
D (TOTAL DEPTH) FT 0.85
thy STONE SIZE (IN B B
DESIGN METHOD FOR PROTECTIVE LINING ™ v
PERMISSIBLE VELOGITY (V) OR SHEAR
STRESS (S) | |
"V, (ALLOWABLE VELOCITY) FP5 6.5 )
14 (SHEAR STRESS AT FLOW DEPTH d) LBIFT® 0.71
7. (MAX ALLOWABLE SHEAR STRESS) LB/FT® ~

e Stationing based on centerline of ruad
.* Slopes may not be averaged.

** For vegetated channels, provide data for temporary linings and vegstated
conditions in separate columns.

" Minimum Fresboard,F, Is 0.5 ft.

" Permissible veloclty lining deslgn methoad is not acceptable for channels with & bed
slope of 10% or greaier. Shear stress lining design method is recommended for
channels with a bed slope of 10% or graafer. Shear stress lining deslgn method
may ba used for any channel bed slopa,

STANDARD WORKSHEET #21
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5600-PM-BMP0315-12 Rev. 1/2014 Neiswonger Construction, Inc. - Maggie Lynn Underground Mine
f
.: J
PROJECT NAME: Maggie Lynn
LOCATIOMN: Deemston Borough, Washington County
FREPARED BY: __|. Brock DATE: Sept 2011
CHECKED BY: DATE: F -
i, B
i voar
Road Sump Storage Volume
SEP 28 20m
Sump 1 &rga Controlled 1.08 Acres )
Ir Ty
Fequired Volume 1648 cu. ft. N i
Jergth At battom = 18 width at bottom = 7
DIFFERENCE STORAGE WOLUME {CUBIC FEET)
AVERAGE 1M
DEFTH AREA, AREA ELEVATION INCREMERMTAL TOTAL
(FEET} i50LFT) (50 FT) (FEET]
i} 1] il
0 136 [¥]
184 1 154
1 242 184
3l 1 315
] 340 500
A80 1 480
3 5r0 920
L] i ETE
4 782 1656
STAGE STORAGE CURVE
45 +— —
i ‘;_,4"/
] i
o | |35 =
!E | 3
H Il o2
|
H P | 15
[
:' : o} / T
|| os —
i ! 0 / T T ¥ T T T T B 1
o 200 400 ] ] 1000 1200 1400 1600 1EOD
(FT)

" STORAGE VOLUME [CF) |
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Neiswonger Construction, Inc.

- Maggie Lynn Underground Mine

INSPECT AND REPAIR SUMP
AFTER EACH STORM AND
FEMOVE SEDMWENT WHEN

MECESSARY.
ROAD SUMFP DETAIL
SECTION B-B’ SUMP 1
NOT TO SCALE

—/

\__FILE: SEDTRAS
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PROJECT MABME: Maggie Lynn

Neiswonger Construction, Inc.

- Maggie Lynn Underground Mine

LOCATION: Deemston Borough, Washington County
PREPARED BY: L. Breck DATE: Sept 2011 P
CHECKED BY: DATE: .
Road Sump Storage Volume SEP 5 s " -
Sump 2 Area Controfled (.44 Acres | S
. . ae e e
Required Volume 704 cu, ft. et
length at botbm = 10 width at bottom = 5
DIFFERENCE STORAGEE WOLUIME {CUBIC FEET)
AVERAGE i
DEFTH AREA ARES  ELEVATION IMCREMENTAL TOTAL
{FEET) {50 FT.) (50, FT.) {FEET]
o o a
o =0 0
BR i uE
1 126 a8
- i 180
2 234 260
a4 1 304
3 374 572
450 i 460
4 =% 1z
STAGE 5TORAGE CURVE
4.5
4 -’/'_"_,—-
g S . ,
400 &00 A 1000 1200

' STORAGE VOLUME (CF)
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Neiswonger Construction, Inc. - Maggie Lynn Underground Mine

5600-PM-BMP0315-12 Rev. 1/2014

s T T R - R
24" ) R
e SEP 2 8 201
INSPECT AND REFAIR SUMP
AFTER FACH STORM AND
REMOVE SELIMENT WHEN
NECESSARY,
WATER LEVEL CRIGINEL  CROLIND
il BERH
o '("W o ”*_f@!ﬂu‘:‘u’m - i
1I
[ ROAD SUMP DETAIL
a
NET TO SCALE
\_FILE: SEDTRAP ' e — /
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5600-PM-BMP0315-12 Rev. 1/2014

PROJECT NAME: Maggie Lynn

LOCATION: Deemston Borough, Washington County
FREFARED BY: __L. Brock DATE: Sept 2011
CHECKED BY: DATE: L ' VT
Road Sump Storage Volume SEP 4§ 2011
Surmp 3 Area Controlled 0,98 Acres . .
.. g I'-
Required Volume 1568 o, ft.
length at hottom = 18 width at bottam = T
DIFFERENCE STORAGEE VOLLIME [CURIC FEET)
AVERASE 10
DEFTH ARER, AREA ELEVATION INCREMENTAL TOTAL
[FEET] |50, FT.) {501 FT.) [FEET)
i ] 0
] 136 (1)
1p4 1 184
1 787 184
26 1 316
i 250 00
480 1 480
3 570 9&ED
675 1 576
4 782 16565
STAGE STORAGE CURVE

4.5

T T T T |
o 200 400 &0 B0 2000 12000 1400 1600 1B0D J

| STORAGE VOLUME (CF)
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- Maggie Lynn Underground Mine

Neiswonger Construction, Inc.

5600-PM-BMP0315-12 Rev. 1/2014

3+
SEP 28 700

5B

PLAN VIEW s v L

INSEECT AND REFANR SUMF
AFTER FACH STORM AND
FEMOVE SEOMENT WHEN
NMECESSARY.

ROAD SUMP DETAIL
SECTION B-B’ SUMP 3

AMOT T SedLE

e

k FILE: SECTRAP
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Neiswonger Construction, Inc. - Maggie Lynn Underground Mine

5600-PM-BMP0315-12 Rev. 1/2014

PROJECT NAME: Maggle Lynn

LOCATION: Deemston Borough, Washington County
PREPARED BY: L. Brock DATE: Sept 2011
CHECKED BY: DATE:
Road Sump Storage Volume !': ' N
Sump q Area Controlied 0.8 Acres SEF h
28 2011
Reguired Volume 1280 cu. fi. re
i 1.
length at bottem = 16 wildth at bottom = 8 i
BIFFERERCE STORAEE VOLUIME [CUBIC FEET)
AVERAGE iH
DEPTH HARER AREA ELEVATION INCREMENTAL TOTAL
{FEET) ISCLFT (50 FT) (FEET]
o o i
0 a6 i
1495 1 148
i 200 148
268 1 268
2 538 416
A20 1 AZ0
3 504 535
604 1 604
4 04 1440
STAGE STORAGE CURVE
L a5 - |

3

3.5 —‘/'_.r-
2.5 /a

| i5 /
! -: 0.5 / | - | |

1] 200 400 GO0 0D 1000 1200 1400 1600

= om
Ly

=i

STORAGE VOLUME (CF)
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5600-PM-BMP0315-12 Rev. 1/2014 Neiswonger Construction, Inc. - Maggie Lynn Underground Mine

L &,?:-_"ﬁr:';r
SR

INSIFECT AND REFAIR SUMFE
AFTER EACH STORM AND
FREMOVE SELWMENT WHEN
NECEESSARY.

ROAD SUMP DETAIL
SECTION B-B’ ' SUMP 4

NOT T SGaE

\__ FILE: SEDTRAP — "y
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Neiswonger Construction, Inc. - Maggie Lynn Underground Mine

5600-PM-BMP0315-12 Rev. 1/2014

PROJECT MAME: hMaggie Lymn
LOCATION: Jeemeaton Borough, Washington County

PREPARED BY: __L. Brock DATE: Sept 2011 .
CHECKED BY: DATE! i ) o ‘ J
Road Sump Storage Volume SEp 9 g 201
Sump 5 Arca Controlled 048 fAcres o
Reguired Volume 768 cu. ft. o
length at hathom = n width at bottam = 5
DIFFEREMNCE STORAGE VOLLIME (CLIRE FERT)
AVERAGE IN
DEPTH AREA AREA  ELEVATION IRCREMENTAL TOTAL
(FEET) (50, Fp (30 FT) (FEET}
0 a o
o 50 o
8 1 88
1 126 88
180 1 180
Z 234 268
04 1 el
3 374 572
40 1 46D
4 546 1052

STAGE STORAGE CURVE

g
P
]

L] 200 A0 &00 00 1000 1200

STORAGE VOLUME [CF)
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Neiswonger Construction, Inc. - Maggie Lynn Underground Mine

5600-PM-BMP0315-12 Rev. 1/2014

EE

MMSEECT AND RERAIR SLMWP
AFTER EACH STORM AND
REMOVE SEDNMENT WHEN
MECESEARY.

pre Rl B
L

ROAD SUMFP DETAIL
SECTION B-B’ SUMP 5

NOT TO B0ALF
L FILE: SELTRAP "
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Neiswonger Construction, Inc. - Maggie Lynn Underground Mine

5600-PM-BMP0315-12 Rev. 1/2014

PROVECT NAME: Maggie Lynn

LOCATION: Creemston Boroueh, Washington County
PREPARED BY: _ L, Brock DATE: Sept 2011
CHECKED BY: DATE:
o,
Road Sump Storage Volume .
Sump 6 Area Controlled 0,76 Acnes
EP 2 g
200
Required Volume 1216 cu, ft. Ja
length at bottom = 16 wiklth at botem = B -',:"}
DHFFEREMCE STORASE WOLUME JCURIC FEET)
NVERAGE N
DEPTH AREA AREA ELEWATION INCRE MENTAL TOTAL
{FEET) (50L FT.} (50 FT.} [FEET)
[i] 0 ' [+]
1] &b o
118 1 148
i 200 148
258 1 268
2 336 415
470 1 410
3 S04 &36
04 1 EO4
4 ] 14400
STAGE STORAGE CURVE
4.5
- I — //" .......
|
I
IP i ,,/
I //
IH 2 /
15 / - - ——
1 /
H "fr
— D L} T ¥ T L] L} 1 L
] 200 400 600 EDD 1000 1200 1400 1600

STORAGE VOLUME (CF)
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Neiswonger Construction, Inc. - Maggie Lynn Underground Mine

5600-PM-BMP0315-12 Rev. 1/2014

qm;

INGEECT AND REBAIR SUMFP
AFTER EACH STORM AND
FEMOVE SEDMENT WHEN
MECESSARY

ROAD SUMP DETAIL
SECTION B-B’ SUMP 6

MOT T SCALE

%, FILE! SELTRAP
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Neiswonger Construction, Inc. - Maggie Lynn Underground Mine

5600-PM-BMP0315-12 Rev. 1/2014

| STANDARD WORKSHEET #8 '
Sediment Trap Data

PROJECT NAME: Deemston
LOCATION: Deemston Borough, Washinagton County
PREFARED BY: L. Brock DATE: ___ July 2010
CHECKED BY: DATE:
TRAF NUMBER ST-1 |
DRAINAGE AREA (5 ACRES MAX) AC - 5.0 |
REQUIRED CAPACITY (2000 CF/AC) CF 10000 ) ' :;
* AVERAGE BOTTOM LENGTH (FT) | o ] I
* AVERAGE BOTTOM WIDTH (FT) - 25 |
| BOTTOM ELEVATION (FT) 816 . '
TOF OF EMBANKMENT ELEVATION = ] '
CREST OF SPILLWAY ELEVATION 81985 | '
CLEAN-OUT ELEVATION (@ 700CF/AC) B17.7 I 1]
| FLOW LENGTH/WIDTH RATIO {2:1 MIN) 281 ! ]
EMBANKMENT SPILLWAYS
OUTLET WIDTH (FT) [ 10
(GREATER OF 2x#ACOR2xh)
OUTLET SIDE SLOPES (2:1 MIN.) 2:1 ]
RISER PIPE SPILLWAYS
Dr (RISER DIAMETER, 8" MIN.) O Dugout -
Db (BARREL DIAMETER, 8" MIN.) Tobs -
EARREL CUTLET ELEVATION (FT} | Pumped | |
MAX WATER SURFACE ELEVATION
(@ 1.5 GFS/AC. DISCHARGE) |
OUTLET BASIN
LENGTH (6 Db} - Ft. <‘ - ]
WIDTH (3 Db) TR ) J
RIPRAF PROTECTION [Size) - | _

* For Irreguiar shaped fraps, provide stage siorage data.

NOTE: Add data from this workshest to workshest #9 or #10 and show information on
plan drawings. o o, e i, e
e o

NOY &5 270

e 20
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5600-PM-BMP0315-12 Rev. 1/2014 Neiswonger Construction, Inc. - Maggie Lynn Underground Mine
{ |
N .'--ll--l TR g -
STANDARD WORKSHEET #14 fim = s “Q
sediment Trap Storage Data Ny =
V08 205
Trap 57-1 i
L R e,
. ER R
I
FROJECT MAME: Depmston —euld LR
LOCATION: Deemston Borough, Washingten County
PREPARED BY: L. Brock DATE: JULY 20140
CHECKED BY: DATE:
length at bottam = il width at bottom = a6
WATER DIFFEREMCE STORAGE YOLUME {CLBEC FEET)
SURFACE AVERAGE I
ELEVATION AREA AREA ELEVATIOM INCREMENTAL TOTAL
{FEET) {58 FT.) (50 FT.) [FEET]
_ o o o
B1E 1750 i
1348 1 1948
BI7 2146 1548
2350 1 TEE0
E18 Pyl 4308
2804 1 2804
819 2034 7112
32E0 1 ZZED
B A536 im3og
STAGE STORAGE CURVE
E20LG S S e
EID
e B16.5 f/"'
|L : BH  — — .- . —
iE .| BIBS ‘/
L B1E
A 817.5 /f
i : l/
:T V| omar
“:'. Blﬁj e e e —— - =
P 816 - — -
————
Hﬁ.‘i T T T T T
o 2000 4000 GO B0 noog 12000 |
T e e :

e e

' STORAGE VOLUME {CF)
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Neiswonger Construction, Inc. - Maggie Lynn Underground Mine

5600-PM-BMP0315-12 Rev. 1/2014

INSFPECT AND REFPAIR SUMF
AFTER CACH STORM AND
FEMOVE SEDUAENT WHEN

MECESSARY.

o CT T s

PN AN

. TRAP DETAIL
SECTION B-FE’ 8T-1

WOT T SCALE

% FILE: SEDTRAF
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/

(4)

180
168
156

152

:14¢

DIAMETER OF CULYERT (D) IN INCHES

STANDARD ©.8,
|
B

Exhibit 3—10

N

Neiswonger Construction, Inc.

- Maggie Lynn Underground Mine

L- DEEMSTON \
PROPOSED CULVERTS C-1 and C-
(E:I HW ENTEANCE
— 10,000
' == BCALR
5,000 (1} Heodwall . {2}
— 5 000 hEiered to conform =
| © e slaps r . (3)
:LEDDD [3) Frojecting = & |
= 3,000 I 5. &
= AL i
- B .
- 2,000 C e
? - 3. L i
— 1,000 - B3 :
l== BOD | | -
= B00 C—-3 — 2 B
:EDD W = - i
@ — 400 T = Lo2 - -2 b2
; £ 300 HW = 204’ LT [ -
=~ 00 Reguired Cover = St B -
2E As per menufscturers E ! -5 L 45
B E recommendation | : i
% 100  Required @ = 11.00 ofs : C
g -0 Design @ = 12.00 ofs | - |
a0 s | 5
:—5@ E 1.0 e 1.0
— 1.0
=0 |
i =B
— .E L
I -
1
— .7 B
- .7
n . =~ .B
— 3 C_l 5= 0.85 - &
= . HW = 1.43' " =
E Required Cover = ' i
E As per manufacturers 3:&: LF&:rn—. i
Eqg recommendation _E_“-a-vif':_.‘j_f u.—E%
Required @ = 6§.20 of -
e o NOV 05 2319
Degign & = 6.50 ofs
=2
Headwater depth for CM pipe culverts with inlet

control (Ref. Hyd. Eng. Cir. No.

5, USBPR, 1965)

12-58



5600-PM-BMP0315-12 Rev. 1/2014 Neiswonger Construction, Inc. - Maggie Lynn Underground Mine

I/ . DEEMSTON l \‘.
PROPOSED CULVERTS C-2 and C-4
(4) () .
— 180 :1I:I.I:ID:} AN oryE ENTEAN
168 — 8,000 o TYPE (1)
B 1) Humesa il
- 158 Z:'ggg (2) Mbored to confrm [~ G- (2)
ey mel to sepe 3 - (3)
- [~ +.000 (5 Projactig -5 "
— 132 3,000 i L5 &
B - = 3. N W
- - 2,000 C AP
108 S S L 4,
5 = - L L
96 = 1,000 LulL vERT  AOT - -3
Tt = 500 sTIED T Es
- B4 —s0 (-4 —z C
; 500 o I I -
| 7e E '_"'"m T = 1.06 - _— 2. :. 2.
g = a0 HW = 2.1' ; -
2 B F N -
= 200 Required Cover = o [ e
g5 ZE Az per manufacturers E_ i [~ ~ 1.5
| E ™ o E- recommendation w | ! :
& E ~ io0 Reguired & = 24.50 ofs =
= B &0 Design Q =25 ofs X 2 -
= = r =1 L
=]
&
:
= t
=
=]
: ,
B 5
5 HY -
- " C 2 T = 0.8 = ~
3 HW = LEE' — B
— 18 Feguired Cover = i L
E A& per manufasturers B
recommendation —
|- 15 -E — .0
i = — .5
1.0 Eeguired § 21.50 efe I:.':""::"f"‘ e
Design @ = 11.0 ofs X 2 = 22.0 ofs b .l ol i
!
L Lz .
NOV 2§ 20w
@f;‘:"u AT
e ,_}
Exhibit 3—10 Heodwater depth for CM pipe culverts with mlet
\ control (Ref. Hyd. Eng. Cir. No. 5, USBPR, 1965)
LD GLACETAT
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5600-PM-BMP0315-12 Rev. 1/2014 Neiswonger Construction, Inc.

QOUTLET PROTECTION FOR PROPOSED CULVERTS
Full Flow Capacity of Culvert

(= 0464 n » DAR/S » 5012 Culvert C-1

n= 0,024
D {ft)= 3
5 [ftffth= 0.01
= 36.19 cfs Full Flow Capacity
Vi=0r/ &
Wi= 5.12 ft/fsec Full Flow Velocity
[+
Es
d/0r=Cd / Qf
Qa= 3.50 Decign Dischargs
II:_
d/o=" 010
Velocity Ratio (From velocity ratio chart)
Ves . 0064
Design Velocity Ve=  VrxVis 3.28
Apron Design (Frotn deslgn of riprap outlet protection)
Riprap R-3
Length = 10 Tt
width at culvert = a ft.
Width downstream = 19 ft.

12-60
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5600-PM-BMP0315-12 Rev. 1/2014 Neiswonger Construction, Inc. - Maggie Lynn Underground Mine

OUTLET PROTECTION FOR PROPOSED CULVERTS
Full Flow Capacity of Culvert
Oy= 0464 n » DB/ x 5012 Culvert -2
n= - 0u024
D (f)= 2.5

Siffft)=  0.012

Of= 24.38 cfs Full Flow Capacity

Wie D{f}'llq

V= 4.97 ftfsec Full Flow Velocity

d/D=04/0f
i,'*_ 7

Qd= 16.35 Design Discharge
d/D= 0.57
Velocity Ratio {From velocity ratio chart)
V= 1.08

Design Veloclty Va=  Vrxir= 5.36

Apron Design (From design of riprap outlet protection)

Riprap  R-3

Length = a0 ft.

Width at culvert = 7.5 ft.
Width downstream = 17.5 ft.

12-61



5600-PM-BMP0315-12 Rev. 1/2014 Neiswonger Construction, Inc. - Maggie Lynn Underground Mine

OUTLET PROTECTION FOR PROPOSED CULVERTS
Full Flow Capacity of Culvert
Of= 0.454/n x DME/3 x 57142 Cubrert C-3
n= 0.024
o (ft)= 3
g (ft/fft)= D.012

Of= 39.65 cfs Full Flow Capacity

Ve=0F /A

W= 5,61 ftfsec Full Flow Velocity

d/D =/ Of SEP 2 § 704

Qd = 13.70 Design Discharge .
d/D = 0.3s
Welocity Ratio (From velocity mfip chart)
W= 092 -

Design Velocity Va=  VrxVis 5.15

Apron Design {From design of riprap outlet protection)

Riprap R-3

Length = 10 ft.

Width at culvert = a fi.
Width downstream = 19 ft.
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5600-PM-BMP0315-12 Rev. 1/2014 Neiswonger Construction, Inc. - Maggie Lynn Underground Mine

BITCH CAPACITY CALCULATION
-
i - I
Hosky Channel Bed Slape = ([Elevation {start) - Elevation (finksh])
Mapgle Lynn ¥ [divided by distance)
JE" Cuher 2160 | Ebevalian Start ——=S0a Form 1114
Gablon Desion 2140 Elavation Firish  ——|5se Form 11.14
A0|Distance Stak  —— " [3ae Form 114
lDistance Finish = {|Sas Form 1194
50.00  |Channel Bed Elopa (%)
4,4
7 . |pkapRack
DuSize | inches [ NSAlio.
INFUT DATA L 0.75 15 |Ret (Vs - 2.5 T}
Ditch Slope { Channel Bed Slope { So k 0.500 | 1.5 3 |ReZ [Vipae = 45 fpal;g
Boltom Width { b ): BO0 [ 3 G |Red [V - B8 1P
Channel Sideslopa {laft) (=, I 2.5 ta 1 L 12 R { Vi - B0 TpE]
Channe Skdeslape (right) { zg k 2.5 1o 1 b 1B |R-E [V - 11,5 Tps)
Flow Dapdh (d : 1.25 | 12 24 R [V - 13.0fpa)
{IF ) RIpRap Rack - USE (D) SIZE - (Inches) —_— 15 3D |ReT (Vi - 1.5 )
%fng's Fumber (n k ( IF ) R Rock use W@ In RED D200 | +——| #ON |Manping: Calculation in)
[Length of Channst [ L 3 a0 | .
22,7 Acres 52,60 ofe (sieep)

Capacity | Guantity of flow [ Q ) B5.63  |f ) ses Mata: I quaniity of foe () w Ers
Capacity | Quantity of flow | G } wiFresboard; 063 |ft'isea [ k oul comactly, check Channel
|Fiow Araa {A): ) 19.41 [sq. ft. ar amount of Fresboard sddad. |
[Flow Araa { A ) wiFrasboard 8.2 [=q. 1t Plug GO w Frankonrd mumbes into

IFInl.l' Valookty (V)2 4.BB flisec. '

[Flow Veloeity { Vi | wiFreeboard 5B6  |fdses. | [Velosities < 25 ftisec, DO NOTI
Top Flow Width (T ) 12.25 it

Top Flaw Width w/ Fraaboard { T ) 14.75 it

Fregboard Raguined { F ) (.50 fl

Channel Depth wiFreekoard (dy 1.76 ft

Tima & bravel channsl [ (L 7V)J 60 0.1 mirules

Channel length (Left Sida) 337 I

Channal Jength w Fraabosrd (Luft Slde) 471 | [ R —
Channal length {Fight Sida) 237 it N H—Z
Channel langih wi Frasheard (Right Side) 4.71 fi

Weted Perimater (F) 1273 |H SEP 28 2011
Iwated Perimater (F) w' Freaboard 15424 |fit

Hydraulic Badius | r ) i k=] ft P oL e e
Hydraulc Radius | 1) w / Fraebosrd 118 |n by o o 3
Chanaels Critical Slops | 567 ) 0GZE i N
*Unstable Bow when So batwean 750 & 1.35c 4 0B1E I

Channel Bed Slope | So ) (From Above) 0.500 fuft

Fresbeard raquirad, I§ Unstable) { F** ) [.50 i

Freeboard Required, i Stable) [ F* ) 050 ft

Achral Fresboard |, IF STABLE (F™] 0.31 it

“*Freaboard Minfmum for any Chennel 0.6 it

Chanr Sireas | J¢ ) 39,00  |ibisg it
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5600-PM-BMP0315-12 Rev. 1/2014 Neiswonger Construction, Inc. - Maggie Lynn Underground Mine

DITGH CAPACITY CALCULATION
i !
Kosky Channel Bad Slope = ({Elevation (stari) - Elevation (finish))
Mazgle Lynn ¥ {dividad by distance)
30" Culvar 50| EBavalion Sterl  ——|Bae Form 11,14
Gabion Design Z140|Elevation Finish ——™|Sap Form 1104
40|Distanca Start —*[Ses Form 1144
0| Distanca Finish =% |5ap Form 1114
50.00 Channe Bed Slope [ %)
4.4
& |BicRan Rock
Dy Siza Egn: Mo,
INPUT DATA v 0.75 1.5 R (Voue - 2.5 fpe]
Diteh Slope § Channel Bed Slope { So 0,500 [T 1.8 3 R=2 (Wage = 4.5 Tp5)
Bottam Widlh ( b ) [ 3 6 |3 (Vo= 5.5 fRE

Jchannel Sidesiops (loft) (7, )k 25 |w1 & 12 |R-d (Ve - 9.0 fps)

|Shannel Sideslope {right} { 2s k 26 |1 g 18 [R5 (Voo = 11.5 s}

|Ficw Dapth | d 135 it 12 24 |ReB (Vg - 13.0 )

{ IF | RipRap Rock = USE (Dg,) SIZE - (inches) — 15 M |RT [V - 14.5 1pm)

ning whes {0 & Rock use n [.200 A #DW0  [Manning’ Caloulation (n)
Jengih of Channel { L ) 40.0 fl.
6.6 Aores 63,87 ofs [sleep)

Capacity | Quantity of flow (@ ) 0443 [ft ") sec Mate: [ quandity of fow (L) wf Fre
Capacity | Quantity of flow [ Qp ) wiFreaboard: {206 [fiIsec | hwork out coreetly, chack Channel
Flow Area [ & ) 1266 [sqg. f. pr arount of Fresbaard addad.
Flow Area | A ) wiFresboard 1890 [sq i Piug 0w Freshoard number inka

[Flow Velocity ( V )2 BRI  |Mfeac.

[Fiow Velocity { Ve ) wiFreshoard B.06  |ftdsee, | [Valocities < 2.5 fi.fsec, DO NOT 1
Top Flow Width { T) 1276 |ft '
Top Flaw Width w! Freshoard [ T¢) 18,33 |#

Frasboand Reqguired ( F ) 0.5z f
Chamne Depth wiresboard (dy) 1.87 fit

Time bz fravel channel { {LJ/ V308D ) 0.1 minukes
Chanml length {Left Skie) .63 it .

Channal lenglh W/ Freeboard (Lo Side) 502 R ] "y
Charsal lenglh (Right Slde] . a6 it Lo o
Channel lengih wi Frechoard (Right Side) 02 |

Wotted Parimater (P) 1227 A SEP 28 2011
wWatted Porimater (P} wi Frectoand 16.046  [ft

Hydraulie Fiadius () 0as i r " %
Hydraulic Feadiuz { r ) w / Freeboard 124 |r L ce

Channal's Crifical Slope { S6° ) 051G |l
*Unsteble flow when So babveen 756 & 1.33¢ 0.431 0,801 Ut
Channel Bad Slope { S0 ) {From Above) na0D i
Frachoard required, If Unstable} { F*™ ) 0.5 ft
Frachoard Fequired, if Siebla) { F* ) 0.50 ft
el Fresboard , IF STABLE (F™) 0.34 |t
wFrapbosrd Minimum for asy Channel 0.5 1t
Shesr Strass (J6) 42,12  |bsgfi
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