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C. Compensatory Mitigation: P Ridge South Pit, Amendment No. 1 Mine Site

(1) Goals and Objectives

Streams will be replaced on site and will perform the same functions as the existing streams as
described in the baseline report. The goal of stream mitigation will be to provide in-stream
habitat and to construct stable stream systems that convey the bankfull discharge and sediment
supplied by the watershed. Stream dimensions, patterns, and profiles will be constructed so as
to create stream types that would naturally occur within the proposed valleys and hydrologic
conditions. The stream plans were developed and designed by consultants and applicant staff
with training and experience in Rosgen natural stream design methodologies. They have
additional training and experience in hydrology, and construction. The stream mitigation will be
performed concurrent with phased mining and reclamation. Wetland mitigation will be performed
in conjunction with the mitigation proposed for an intermittent stream (INT-1); see wetland
mitigation plan for details. Open waters will be replaced by three ponds to be left post-mining.
Although their configurations will not be determined until reclamation, Western Kentucky
Minerals will provide at least 1.011 acres of final open waters at the locations indicated on the

exhibits.

(2) Site Selection

Site selection for stream mitigation was based on the principal of replacing the aquatic resource
impacted on-site and in-kind. Several streams will be located so that upstream undisturbed
stream reaches will be re-established to their downstream undisturbed reaches. The most
practical way to replace the existing stream functions and contribute to the aquatic resource
needs of the watershed is to create stream systems and drainage networks that are similar to,
or better than, the existing conditions. The mitigation sites chosen have a great potential for
success and improvement over existing conditions. The mainline intermittent streams have
large watersheds to provide more than adequate hydrology for maintaining flow regime status
and overbank flooding. The broad valley floodplain allows for establishment of proper stream
meanders and floodprone widths.

Challenges to the stream mitigation plan include the re-creation of watersheds similar in size
and slope during reclamation. Like any construction site of this size, variability in topography,
erosion and sediment control/maintenance will have to be addressed; especially during the time
vegetation is first being established. To lessen impacts from erosion and excessive
sedimentation, efforts will be made for channel construction to be performed during dry
conditions. Seed mixes and trees will have to be checked for viability and prevention of
unwanted species being introduced. In-stream structure placement and other critical
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construction points will require the presence of trained staff or consultant personnel. Although

mitigation construction presents challenges, it can be successfully performed.

(3) Baseline Information

(a) All stream mitigation that will be performed on-site will be at the approximate location of
existing streams. See Section A of the IP Application for impacts discussion.

(b) It is proposed that a total of 2653 feet of ephemeral stream and 3854 feet of
intermittent stream will be restored on-site. As proposed, the ephemeral streams will be
restored at a 0.5:1 ratio; the mitigation lengths for intermittent streams will be at a 1.2:1 ratio.

(c) The aquatic resource type includes ephemeral and intermittent streams.

(d) Please refer to the "Stream Habitat Assessment and Wetland Delineation Report”
prepared for Western Kentucky Minerals, for existing conditions of streams. Elevations of the
project site range from around 435 feet to 520 feet MSL. The nearest defined 100-year flood
floodplain is indicated as being less than 430 feet above mean sea level (according to FEMA
flood mapping). The site is within one HUC-12 watershed; the Barnett Creek (HUC
051100040506), an area of approximately 39 mi®>. According to NRCS climate data, the region

receives approximately 48 inches of rainfall per year.

(4) Mitigation Work Plan

(a) Boundaries of the proposed mitigation sites are provided in the exhibits.

(b) Stream construction will be conducted concurrently with the reclamation phases of the
project. Stream construction will be integrated within valleys and floodplains having
characteristics corresponding to appropriate stream types. Valley stream morphology will
consist of landform features that will correspond to proposed stream system morphology
including meander plan-form (radius of curvature, wavelength, belt width and sinuosity), channel
profile morphology (riffle/pool or step/pool bed features) and cross section dimensions (low flow,
bankfull and flood prone).

Stream construction sequence will be as follows:
1. Locate and flag proposed thalweg.
. Excavate corresponding bankfull width to bankfull elevation as indicated on plans.
. Excavate bankfull channel to dimensions indicated on profile and cross sections.
. Grade side slopes to obtain appropriate flood prone width.
. Grade side slopes to tie into existing ground.
. Install in-stream structures.

. Add substrate in riffle and run sections if necessary to provide armoring and riffle habitat.
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. Prepare streambanks and riparian area for seeding.



9. Seed area with native seed mixture as indicated on planting detail sheet.

10. Install erosion control blanket as needed.

11. Plant native trees and shrubs.

(c) Proposed streams will have similar drainage patterns and connectivity as existing
conditions.

(d) Native vegetation to be planted along stream banks and riparian zones include the
following species or species available at the time of ordering and approved by USACE:

Grasses - Virginia wild rye (Elymus virginicus), Switchgrass (Panicum virgatum), Rough
barnyard grass (Echinochloa muricata), Big bluestem (Andropogon gerardii), Forking panic
grass/smooth panic grass (Dichanthelium dichotomum/dichotomiflorum) and Annual rye (Lolium
perenne).

Shrubs — Rough-leaf dogwood (Cornus drummondii), Strawberry bush (Euonymus
americanus), and Indigo-bush (Amorpha fruticosa). Shrubs will be 3-gallon container grown,
planted along the streambanks at high shear locations (ex., outside bends).

Trees — For perennial/intermittent streams: Pignut hickory (Carya glabra), Red oak (Quercus
rubra), Chestnut oak (Quercus orinus), Black walnut (Juglans nigra), and White oak (Quercus
alba). For ephemeral streams: Shagbark hickory (Carya ovata), Black cherry (Prunus
serotina), Black oak (Quercus velutina), Flowering dogwood (Cornus florida), and Red bud
(Ceris canadensis). Trees will be either 3-gallon container grown RPM planted at the rate of 60
trees per acre, or 3-gallon non-RPM planted at a rate of 120 trees per acre, or non-RPM bare
root seedlings (minimum of 30 inches in height) planted at a rate of 300 stems per acre.

Per Kentucky Division of Mine Permits (KDMP) requirements: planting of woody species will
occur during first dormant season following stream restoration.

(e) Any vegetation that would hinder planting or provide excessive competition to natural
regeneration of planted species will be removed with appropriate treatment, and documented in
each annual monitoring report.

(f) Exotic vegetation control: The following efforts will be made to reduce introduction and
dispersal of invasive species: removal of exotic species before mitigation begins, cleaning
equipment before it reaches the site, inspecting labels on seed mixtures and mulch for
composition and vegetative monitoring during the required monitoring period. Volunteers,
invasives, and/or exotic vegetation along riparian zones and/or in wetland mitigation areas will
be removed by mowing, digging, spraying, burning or a combination of these during annual
maintenance; and documented in each annual monitoring report.

(g) The proposed mitigation plan sheets provide relative elevation and slope details for

stream designs.



(h) Erosion control methods will consist of the following: constructing stream channels
during low or no flow periods, allowing vegetation to become established before flow is allowed
into the channels, applying seed and installing erosion control blanket immediately after final
grading, planting trees and shrubs and installing silt fence as needed. Stream restoration will
proceed in a downstream direction to avoid re-suspension of sediment.

() The proposed stream design is based on geomorphic and hydrologic principles
incorporated with natural channel design techniques utilizing in-stream structures for habitat
diversity and stream bank protection.

(i) The proposed stream plans indicate stream type, pattern, profile and dimensions for
each stream. Stream morphology was determined by using regional curve data, collecting and
studying data from the existing streams, sediment transport and hydrologic calculations, and
experience designing and constructing streams.

(k) Natural channel design methods, in-stream structures and habitat enhancement
features have been incorporated into the mitigation plan. The “C” Rosgen Stream Types are
typically low relief channels found in well-developed floodplains, and have been designed to be
more sinuous, with J-hooks, cross-vanes and/or pools placed at high shear locations along
outside bends. "E” Rosgen Stream Types have been designed to maintain a high resistance to
bank erosion and downcutting. The relatively narrow and deep channel (low width/depth ratio)
will help maintain transport capacity and the wide active floodplain will reduce shear stresses
during high flow events. Habitat enhancement features will consist of root wads, log overhangs
and submerged logs. These features will also provide bank stability while vegetation becomes
established. Step-pool structures will be installed on “B” Stream Types. Through a series of
rapids and scour pools, stream energy is dissipated and channel stability maintained. Pool to
pool spacing will be based on bankfull width and stream gradient. In general, the steeper the
slope the closer the pool to pool spacing will be. The ephemeral mitigation will include in-
stream structures, such as log weirs and log overhangs for habitat and stability, and a wide
riparian zone. If it is determined during stream construction that adequate riffle material is not
present, then appropriately sized material will be supplied to riffle and run sections.

() Mitigation sites will be permanently protected and maintenance will be provided as
needed throughout the monitoring period. Site protection will be provided through use of a
restrictive/protective covenant. Maintenance will include elimination of volunteer species by use
of general or spot applications of herbicides, hand picking and mowing where appropriate.

(m) A representative from the design team will be on site during critical phases of the
construction process. The representative will make periodic site visits and will familiarize

construction personnel with design plans and restoration methods.



(5) Performance Standards/Success Criteria
(a) Standards for assessing mitigation goals include:
1. Streams must be constructed to meet the dimension, pattern and profile of the indicated
Rosgen Stream Type.
2. There should be no signs of excessive stream bank erosion or severe headcutting.
3. At the end of the monitoring period, the streams shall have average riffle cross section
dimensions reflective of the indicated Rosgen Stream Type.
4. At the end of the monitoring period, the streams shall be progressing toward a minimum
EPA Rapid Bioassessment Protocol Score in the sub-optimal range.
5. Root Production Method (RPM) trees will be planted at a rate of 60 trees per acre, or
non-RPM 3-gallon container trees will be planted at a rate of 120 trees per acre, or bare
root seedlings (minimum height - 30 inches) will be planted at a rate of 300 trees per acre.
6. Riparian vegetation, if using bare root seedlings, shall have at least an 80% survival rate
of the initial planting of 300 stems per acre. Before release from monitoring, regardless of
time required, 50% of the surviving trees shall reach 15 feet in height and have a 3 inch
dbh. Riparian vegetation, if using RPM trees or non-RPM 3-gallon container grown, shall
have at least a 90% survival rate of the initial planting of 60 trees per acre. For all planting
options (RPM, bare root, etc.) no one species shall comprise more than 25 percent of the
surviving plantings.
7. Riparian vegetation will consist of no volunteer species at the end of the monitoring
period, although native volunteer hard mast species (oak and hickory spp.) may be allowed
based on approval from the USACE.
8. Per Kentucky Division of Mine Permits (KDMP) requirements: one measure of project
success will be final stream data sheet scores that equal or exceed pre-project scores.
9. In the riparian areas, herbaceous plantings must provide a minimum of 70 percent
ground cover; with no one species accounting for more than 40 percent ground cover.
10. Linear footage and flow regimes will match the USACE approved mitigation plan.
11. Streams will have a definable bed and bank, with an Ordinary High Water Mark.
12. Stream channel and in-stream structures must be stable and functioning as designed.
13. Stream morphology must meet the proposed Rosgen classification (i.e., stream slope,
sinuosity, belt width, meanders, bankfull cross-sectional area, width/depth ratios).
14. Annual monitoring should indicate that mitigation is progressing toward meeting

success criteria.



(b) Adaptive Management
If success criteria are not met for any portion of the monitoring year and/or final success criteria
are not satisfied, an analysis of the contributing conditions will be conducted and documented.
Remedial action, if required by USACE, will be performed and documented by the applicant.
Remedial actions may include replanting trees and shrubs, reseeding grasses, adjusting in-
stream structures and repairing eroded banks. These actions will be performed at least three
times at the same location. Should these efforts not show indications of success an alternative
off-site location will be found to replace failed sections of the mitigation site and a mitigation plan
will be proposed. The payment of an in-lieu fee is another option to compensate for sections of
streams that do not meet performance standards, based on the length of stream that does not

support its intended function during the monitoring period.

(c) Project Performance Evaluations

All stream mitigation sites will be monitored in accordance with the Mitigation Final Rule, 2008.

In general, the following guidelines will be used:
1. The monitoring period must be sufficient to demonstrate that the compensatory mitigation
has met performance standards. The monitoring period length shall be a minimum of five
years unless performance standards are met in less than five years. In this case, the
monitoring period length can be reduced if there are at least two consecutive monitoring
reports that demonstrate that performance standards have been met. The applicant can
petition for early release if success is assured.
2. Biannual inspections will be conducted each year during the first and last month of the
growing season.
3. The first monitoring report will be due after the first full growing season following the initial
planting. That report will include as-built drawings for the constructed stream mitigation
(including longitudinal profiles of each stream), watershed drainage area, and reclaimed
geomorphological landscape. In the reports for Years 3 and 5 of the monitoring period,
longitudinal profiles of each stream will again be provided as a demonstration of stream
stability and morphology.
4. Monitoring reports are due to USACE by January 31 for the previous year, and to the
Kentucky Division of Mine Permits (KDMP) by December 31 for the same monitoring year.
5. Photo stations and monitoring stations will be at the same location.
6. Monitoring stations will be set at a minimum of 1 per 1500 feet of ephemeral stream, and
a minimum of 1 per 500 feet of intermittent stream.
7. The same monitoring stations shall be used every year.

8. Personnel familiar with natural stream design principles will perform monitoring tasks.



9. Stream monitoring will consist of assessing stream parameters and documenting
vegetation survival.

10. Stream channel form and in-stream stability will be monitored to ensure stream
functionality. Maintenance will be performed if the following conditions develop: excessive
bank erosion occurs (RBP scores in the marginal range for bank stability), erosion around or
under structures that would render them ineffective or cause collapse, excessive siltation of
pools that reduces their effectiveness in reducing energy and/or adversely affects pool
habitat, and upstream vertical bed erosion (headcutting) that would jeopardize structure
stability and lead to unstable channel conditions (RBP scores in the marginal range for
epifaunal/substrate cover or sediment deposition). Channels will be inspected frequently by
design and/or stream construction team. Stream channel maintenance will be performed as
needed to ensure stream stability, function and value.

11. Monitoring reports will include a discussion of inspection findings. Conditions such as
bank erosion, streambed characteristics and vegetation survival will be documented.
Stream assessments will be conducted and RBP scores will be compared to pre-disturbance
scores and previous monitoring scores to determine if mitigation is progressing towards
meeting goals. Any problems will be identified and remedial action taken.

12. Monitoring reports will include RPB assessments with conductivity, pH, and temperature
readings. They will include photographic documentation of streams and riparian vegetation.
In addition, riparian vegetation will be inspected and density, survivorship, composition,
percent cover, and any non-native species will be documented.

13. Parties responsible for monitoring will be Armstrong personnel familiar with the project
and natural channel design, or USACE-approved consultants.

14. When petitioning the Corps for release of mitigation requirements a full stream
delineation for the mitigation site will be provided (e.g., linear footage, Rosgen, RBP, flow

regimes, riffle/pool count, riparian vegetation survivability).

(6) Project Success

The applicant will be responsible for all mitigation including construction oversight, monitoring
and reports, corrective measures, site access control and protection. The surface mining
operation will obtain and submit to KDMP a certification from a registered professional engineer
that all mitigation work has been completed in accordance with the conditions of the Water

Quiality Certification.



(7) Site Protection

All mitigation property will be permanently protected through a restrictive/protective covenant.
The covenant will be executed after completion of the mitigation construction. It will be recorded
within 60 days after mitigation construction completion, with USACE notification of recording at
the time of execution. Durable signs will be placed identifying all mitigation sites as areas not to
be disturbed. They will be placed on approximately 500 foot intervals along streams. The

mitigation sites will be integrated into the reclamation plan, with site access limited.

(8) Contingency Plan

If success criteria are not met for any portion of the monitoring year and/or final success criteria
are not satisfied, an analysis of the contributing conditions will be conducted and documented.
Remedial action, if required by USACE, will be performed and documented by the applicant.
Should these efforts not resolve the problem, the contingency plan for proposed streams will be
payment of in-lieu fees. Contingency payment will be based on the type and length of stream

that does not support its intended function during the monitoring period.

(9) Monitoring and Long-Term Management

(a) The applicant will be responsible for accomplishing, maintaining, and monitoring all
mitigation sites. Long-term management will include a restrictive/protective covenant to be
recorded with property deeds. The covenant will be filed once mitigation has been completed.

(b) Monitoring plans will be provided as discussed under Performance Standards.

(10) Financial Assurances

The applicant will be responsible for managing any financial assurances and contingency funds
set-aside for remedial measures. The USACE, Louisville District, currently does not have the
means to handle financial assurances; therefore, no USACE-managed financial assurances are

proposed for this project.



% A - 3H '9..{:3!1 weri; S
. S v S
o £ lowsant Ridge l %
..1: o =7 \ |

| -B‘Buvndary

T.H.E.
Engineers, Inc.

PROJECT:

P RIDGE SOUTH PIT, AMEND. *I MINE SITE - PROPOSED MITIGATION

|STREAMS: UT'S OF NORTH FORK BARNETT CREEK

COUNTY:

QOHIO STATE: KY NEAR: PLEASANT RIDGE

| ITEM: VICINITY MAP |EXHIBIT !

DATE:



AN
=
S,

PreposediWetland
(1.8 acres)

/TN
A

¢
INT-1 DS\ \

)
il

Legend

Permit Boundary
Proposed Thalweg

Proposed Riparian

Proposed Wetland

Proposed Pond

Piezometric Well

On ephemeral streams monitoring
picture locations will be established
at 1500" intervals based on as built
conditions.

On intermittent streams monitoring
picture locations will be established
at 500' intervals based on as built
conditions.

T.H.E PROJECT: P RIDGE SOUTH PIT, AMEND. *I MINE SITE - PROPOSED MITIGATION |STREAM: UT’s OF NORTH FORK BARNETT CREEK

Engineers, Inc. COUNTY: OHIO | STATE: KY | NEAR: PLEASANT RIDGE | ITEM: QUAD MAP |EXHIBIT 2

DATE:



INT-1 US
IICII

ST

Proposed Wetland
(1.8 acres)

INT-1DS
™ "C"

Legend

Permit Boundary
Proposed Thalweg

Proposed Riparian

Proposed Wetland

Proposed Pond

Piezometric Well

On ephemeral streams monitoring
picture locations will be established
at 1500" intervals based on as built
conditions.

On intermittent streams monitoring
picture locations will be established
at 500 intervals based on as built
conditions.

T.H.E PROJECT: P RIDGE SOUTH PIT, AMEND. *I MINE SITE - PROPOSED MITIGATION |STREAM: UT’s OF NORTH FORK BARNETT CREEK

Engineers, Inc. COUNTY: OHIO STATE: KY NEAR: PLEASANT RIDGE |ITEM= AERIAL MAP |EXHIBIT 3

DATE:




=

UIPIM }1ed

——
—=

yiBua-anep, Jepuesyy

0¥l = UIPIM wopog Asjlep wnwiulpy

%0°| 0} %E 0 wol sabuey ado|s AajleA pasodolid
%€8°0 0} %SGZ0 Wodj sebuey jusipels) weans pasodold
J9)ealb 1o g’} Ausonuig pasodolid

2811 = Yibua yoeay pasodoid asrewixosddy

G9] 0] ,901 wol} sabuey Yibuai-anep) Jopuesiy

62| 0} 6 Woly sebuey YpIM eg

G'GE 0] .62 WOl sabuey (0y) ainjeaind Jo snipey

LL LE=UIRIM lInpjueg

Bamjey |
linpjueg

SAd |-LN| weals
.0, 8dA] weal)g uabsoy 10y uleped Jopuea|y [edidA|

UIPIA wonog AsjeA wnwiuiy

pusben

|STREAM: INTERMITTENT 1DS

P RIDGE SOUTH PIT, AMEND. *I MINE SITE - PROPOSED MITIGATION

PROJECT:

| EXHIBIT 4

| ITEM: PROPOSED TYPICAL MEANDOR PATTERN

NEAR: PLEASANT RIDGE

| STATE: KY

QOHIO

COUNTY:

T.H.E.
Engineers, Inc.

DATE:



0Ol=ul ©|E3S ‘suopdo Bupue|d say
WO ®Q>._. weals Comwom_ Jayjo Joy ueld uonebiw sag
Sd L-lU] weallS uoijoag ssou) Sl [eoidA | "sBuijpass 1004 aJeq uo paseq s
(,01 X,01) umoys Buioeds sa1] «

SION

Bujoedg Bujoedg Bujoedg Bujoedg

MOY 991 MOY 991 MOY 99l MOY 99l

0o oL ol 0oL
“ull H Sv=md : “ull X| 0 10
XIN RO P 10 woust e \Fm\ — wn\ b ge N oeion S
Arewnun .S Arewiuin g

ulw 92 = Mdd

sBupueld sbujueld
qnuys qniys

o s A et NN e
(ke Y S

% wuuﬁw_n_ /ﬂ% mmM_«oﬂH_n_ V\fy %ﬂ
e e P \,@%ﬂ %%

BN

St

A0
&S
SN

suoz cmﬂm_..nc_m_cr _.__mm: L po3g euoz :wﬁhm"_,n__:m_ meﬁ pesg
UIN .G°€ = YIPIM Youseg

"pasn aq |[eys Jusjeainbs Jo USBIL) UBDLBWY YLON ,

J1a1ealb 10 Z'Z = oljey Juswiyouanug P 4 I54S SIEA Ne o.mwvsm:oE wa 0] m:“b_w\m_.mﬂo_u__
SO0yl =ohed d/M ‘puogas Jad 188} 9:AI00J8A |,
uiiN 92 = (Mdd) YIPIM Suo.d-pool ‘14 'OS/ sl 658’ L:Ssadis leays ,
¥8'0 = yidaq ueap |Inpueg 'SI9JU8d Youl G'| uo pealyy ajgepelbapoig:buiyos
) *bs 98'6 = BAIY INPUEY MBS %00L:[BUSIEIN XLIEN
LZ'L = yideq "xepy Inpjueg _ leqy _m.__.wmw ‘s|qepeibspolg Axuoe_mc._u.d.m_,_. *
L2°1L = (M49) UIPIM Inpjueg -StoRealjiosds buimajio} st jeslll jleys ¢ "g'0'3
Suoisusuwiq [suueyg pssodold ‘pasn aq [|eys jJusjeAinbe 1o Ng SZ |0 U98IS) UBSLISWY LLON ,
‘syjuows g 03 dn:AyasbuoT ,
_ ‘pucoas 1ad 193} 01:AN00JOA
‘papasu se ‘19u s|qepesBapoiq 1408 / sql mm.ﬂwwﬂrm 1eys .
e yym aoe|d ul pjay Jo ‘paxjoe} ‘padwua 'S19]US9 YoUI G'|, UO pealy) sjqepelbapoig:bulyous .
ag |m yojnw mesis suoz uepedu sy} noybnoiyy *18q1} JNUO20D %00 :|eudje|N XLIeW .
pue syueq weals Buoje uswysiqelss uonejebaa "Jaqy [eJn)eU ‘s|qepesBapoig:bumay ,

}SISSE pUe uoIsols JuaAald 0} pasn aq |IIM Yoea jo ‘suopeoyioads Buimojo} ey Jesuwl |leys | ‘g'D'3

uoneuIquiod B 10 YaiInw mens ‘c- g0 3 ‘L ‘g0 3+
Aot o weEoal m_%% (pepeau se pesn aq Aew) 1 JHNV19 TOHLNOD NOISOH3T

|STREAM: INTERMITTENT 1DS

| ITEM: PROPOSED TYPICAL RIFFLE CROSS SECTION |EXHIBIT 5

[}
o
2
@
=

z | z

&3

=l <

L w

F=R )

sl

2l

o | <

w | w

n | z

o

T |—

Q

o

a

'

w

=

%

w

Z

=

-
>

o | x

=4

i

<%

=%

o |—

x

=

=)

S

«n

w

Q

2

1

~ 13

g|E

5| z

ol 2

x | ©

a | o

N
g
]
o @
. -
I 8
.
Tom

DATE:



Bujoedg
Moy @al]

0l=.l 9eds
WD, 8dA] weang uabsoy

SA L-u| WeaJs uoljoag Ssoi)) |00d [ealdAL

Bujoedg
moyj eal]

1HOI™ 700d

Z2=M8

Ul 92 = Mdd

0l

XIN 00N puy |loS
pajoedwo)
Klewuin g

el se
ke
b3

»n

R P22
ke
Frs

b

‘[eUuBYD JO WOROQ pUE Yueq Ojul paiey

8( ||eys pue Jsjswelp ,| JO wnwiujw

B 2Q ||BYS 9ZIS Y00l ‘UOIBASIS

siy} 8Aoqe pesh aq Aew | §93

‘uoneAea ([Npjueq o} pusjxa pue jood

JO wonoq je paoed aq |[eys 320l

syl ‘spueq episino buoje | g3 Jo
peajsu| pasn aq Aew 00l a|qein( «

BJoN

92 = YIPIM (dY) [00d [enpisay

21’1 = yideq "xe (dY) |ood [enpisey

€2°91 = oney a/m

uIN 92 = (Md) UIPIM Suoad-poold

\96°0 = yidaQ uespy Inpjueg

"4 'bs £°G1 = eaiy |Inpjueg

96°L = uyidaq "xep [Inpjueg

091 = (M49) WPIM lInpjueg
suoIsuawiq [euuey) pasodoid

0l

S
e

14371700d

Z=Md

youed v

Ul 92 = Mdd

sBupue|d
qniys

sBugue|d
qniys

[ fctt

wnuwiuy 05
suoz ueuedry ybnaiy | peeg

‘pepssu se uoleso| Siy}
puokeq peoeld aq Aew g ‘g'D"3 °uUoneAS|g Buold

poo|4 0} pus)xe pue (LUoeAs|] |00d [enpisay aAoqe
1snf) adojs 1eq juiod ay} Jo wopoq ayj Je uibaq |eys

uone|lelsul 1eyuelg "(Jeg Juiod) puaq apisul ay)
Buoje peoeld aq Aew | "g'D°g ‘suonoas puaq uj

‘uoleoso|

alnonys ayj anoqe isnl uibeq |leys uone|ejsul
L "'’ ‘pauioads ale (*0}o ‘sauUBA SSOID
‘SYOOH-I") S8JNjoNnJ}s alayMm SUOljoas puaq U]
-auoz ueuedu ay) Jnoybnolyy peoeid aq Aew

Z '9d'D’3J uoneAs|o siy} puoAag °uoieAs|3 auold
poo|4 0} pusixa pue uoieAs|d |ood [enpisal

Je ul paioyoue aq |leys | ‘g0’ ‘sbuhueld
gniys pue (| 'g'0'3) | edAl jeyue|g |ojuod
uoIisoJl3 JO uoljeuIqUOd B UJIMm paz||iqels

aq Aew puaq spIsino 8y} ‘suoijoss pusq uj

e N
ffVﬂ
sBugueld %
N ﬁ%

-suondo Bunueld aauy

Jayjo Jo} ueid uonebiiw seg

‘sBui|paas J0oJ aJeq uo paseq S|
(,01 X,01) umoys Buioeds sa1] «

B10N

Bujpedg
Moy 9ol

0l

Bujpedg
Moy oal]

0l

XIN J00Y puy (105
pejyoedwo)n
Alewiuin .S

e
%

4

TR

wnuwiuy 05
suoz ueuedry ybnoiy | pesg

"Pasn aq ||eys Jus[eAINbd JO Ng 051 S US8IS) ueduswy YUON .
‘syjuow gJ 03 dn:Ayunsbuo ,

‘puogas Jad 188} 9:AI00J8A

‘14 "OS / 'sq| GG8°|:ssaljs Jeays ,

"SJ8jusd youl G| uo pealy s|qepelbapoig:buiyoms ,

‘Mens %001 leusielN Xijen

"Jaqy [ednjeu ‘siqepeibepolg %00} :6umeN .

:suoneoyloads Buimoljo} 8y} J98wW jeys Z "g'D'3

‘pasn aq ||eys Jus|eAInba Jo Ng GZ|D U8alic) UedusWy YHON ,
‘syjuows g 03 dn:AyasbuoT ,

‘puooas Jad 388} 0| :A)I00|8A

‘14 '0S / sl gg'Z-ssaljs leals ,

"SJ8jus9 youl G| uo pealy s|gqepelbapoig:buiyoms .

‘18ql} 3nU00I %001 :[elsleN XIJe ,

“Jaqy |einjeu ‘s|qepeibapoig:bumen

:suopeoyoads Buimol|o} sy} 3esw jleys | ‘gD’

(pepaau se pasn aq Aew) 13¥NVY1E TOYLNOD NOISO¥3

|STREAM: INTERMITTENT 1DS

P RIDGE SOUTH PIT, AMEND. *I MINE SITE - PROPOSED MITIGATION

PROJECT:

| NEAR: PLEASANT RIDGE | ITEM: PROPOSED TYPICAL POOL CROSS SECTION | EXHIBIT 6

: KY

| STATE:

QOHIO

COUNTY:

T.H.E.
Engineers, Inc.

DATE:



=

UIPIM }1ed

——
—=

pBua-anep, Jepues)y

Sl = YIpIM woyog AsjjeA wnwiuly

%0°Z 01 %0’ | wol} sabuey ado|s A3jleA pasodoid
%/19°| 0} %¢£8°0 Wodj sebuey jusipels) weals pasodold
J9)ea.b 4o z' | Ausonuig pasodolid

1191 = Yibua yoeay pasodoid sjewixosddy

€| 0} .78 =yjbusjorep Jopuesiy

£01 01,6/ =UIPIM Jieg

62 0} ,£2 woJ) sabuey (9y) ainjeAin) Jo snipey

7 6=UIPIN lINPjueg

Bamjey |
linpjueg

SN |- LN| weals
.0, @dA| wealg usbsoy 10} uleped Jepues|y [eaidA|

UIPIV wonog AsjeA wnwiuiy

puaben

|STREAM: INTERMITTENT 1US

P RIDGE SOUTH PIT, AMEND. *I MINE SITE - PROPOSED MITIGATION

PROJECT:

| EXHIBIT 7

| ITEM: PROPOSED TYPICAL MEANDOR PATTERN

NEAR: PLEASANT RIDGE

| STATE: KY

QOHIO

COUNTY:

T.H.E.
Engineers, Inc.

DATE:



Bupeds Bujoedg
Moy 9al] Moy sall
0l O}

XIN JO0N puy (105
pajoedwon
Arpwiun .G

ea 22
e

qnys

e i

S

_

wnwiuiy 06

auoz ueuediy ybnoiy) pasg

ulw 0y = YIPIM youeg «
._mamm._m 10 2°'¢ = oljey juswiyouaju3y «
¥'€L = oned a/M+
uiw G'1.2 = (Mdd) WPIM BU0Id-Ppoo|d «
"0 = yidaQ uesyy [npjuegq «
4S9'9 = ealy |npjueg.
.L0'L = yideq "xep [Inpjueg
b6 = (M9) WIPIM lInpjueg «
suoisuawi [suuey) pasodoid

‘papasu se ‘1ou s|qepelbapoiq

e ypm aoe(d ui pjay Jo ‘payoe) ‘padwiuo

aq M yonw mes "auoz ueledu ayj Jnoybnoly)

pue s)yueq wea.ls Buoje uswysijqelse uonelabaa

JSISSE puk UoISole JusAaid 0} pasn a( [[IM Uoes Jo
UONBUIqWIOD B 10 Ydjnw mess ‘gz 'g'0'3 ‘L ‘gD’ 3+

SION

Ql=ul ‘9|E0g
WD, 8dA] weang uabsoy

SN L-LNI Weans uoioag ssoi) sy [eoldAL

ulw GLg = Mdd

Y€ youeg .y

" .GZ X Gz 89 |Im Buioeds sy} pasn
aIe s93l] INdY JI 'Sea1 umolb
Jaureyuoo uojeb ¢ uo paseq si
(,01 X,01) umoys Buioeds sal] «

SJON
Bujoedg Bupoedg
Moy 99l MOy 98l
0l 0l

uw XIN %00 puy 110
pajoediwio)

Arew S

sBupue|d
quys

P

wnwiuip .05
auoz ueuedy ybnouy) pess

saplepe
N

N

5

"pPasn aq ||eys Jus[eAINbd JO Ng 051 S US8IS) Uueduswy YUON .
‘syjuow gJ 03 dn:Ayunsbuo ,

‘puogas 1ad 88} 9:AI00J8A

‘14 "0S / 'sq| GG8°|:ssaljs Jeays ,

"SJ8jusd youl G| uo pealy s|gqepelbapoig:buiyoms ,

‘Mens %00 L leusielN Xijen

"Jaqy [ednjeu ‘siqepeibepolg %00} :6umeN .

:suoneoyloads Buimoljo} 8y} J@swW jeys Z "g'D'3

‘pasn aq ||eys Jus|eAInba Jo Ng Gz D U8alic) UeduswWy YHON ,
‘syjuow g 03 dn:AynsbuoT ,

‘puooas 1ad 388} 0 :A)I00|8A

‘14 '0S / sl ¢'g-ssaljs leays ,

"SJ8jus9 youl G| uo pealy ajgqepelbapoig:buiyoms .

‘18q1} 3nU00I %001 :[eLsIeN XIJe ,

“Jaqy |einjeu ‘s|qepeibapoig:bumen

:suopeoyioads Buimolio} sy} 3esw jleys | ‘gD’

(pepaau se pasn aq Aew) 13¥NVYT1E TOYLNOD NOISO¥3

|STREAM: INTERMITTENT 1US

P RIDGE SOUTH PIT, AMEND. *I MINE SITE - PROPOSED MITIGATION

PLEASANT RIDGE | ITEM: PROPOSED TYPICAL RIFFLE CROSS SECTION |EXHIBIT 8

NEAR:

: KY

| STATE:

2
I
<]
[ -
g
ol 3
x| ©
a | o
<
]
L=
=4
He
1 Q
T.mo
-]
53]

DATE:



Buoeds
Moy 891)

0l

0Ol=.l B[edS
WD, 9dA] weang uabsoy

1HON 700d
S'l=M8

€

- “ujw
L8 youeg gy

6= Mdd
T ST=M4E

314

XIW 00N puy 1108
papedwod
Kiewnuin .G

e he®

=g -
B

G

‘leuueyo

JO Woyoq pue yueq ojul pakay aq |eys

pue Jajallelp ,S'| JO Wwnwiuiw e aq ||eys

92IS Y004 “UOIBASS SIY) SA0QE pasn

aq Aew z'g'0'3 40 | 'g'D’3 "uoneAs|d

[INpjueq 03 pus)xe pue jood Jo wooq

1e peoeyd aq |jeys %00l 8y ‘spusq

episino Buoje g 'g'0'3 10 | 'g'D'3 J0
peajsul pasn aq Aew }o0l s|qein( =

80N

67 = WPIM (dY) 100d [enpisay «

. 89°0 = Yidaq@ "xeN (d) 100d [enpisey «

g'/L =oney /M«

uiw G2 = (Mdd) YIPIM SUOId-POO| «

'0 = yidaQ uesp [npueg «

4S8/'8 = ealy Inpjueg

b1 = uidaq "xep [Inpjueg «

GZ1 = (M49) WPIM Inpjueg «
suoIsuawiq [puuey) pasodoid

&5
e
%)

4

suo0z ueuedry ybnoay) pees

‘papasu se ‘jau 9|qepelbapoiq

e ypm aoeid ui pjay Jo ‘payoe] ‘padwuo

aq ||IM yo|nw mens suoz ueuedu ayy Jnoybnoayy

pue s)ueq weays Buoje juswiysiiqeiss uojejabaa
JSISSE pue UoIs0la Juaaald 0} pash aq |[Im Yyoes Jo
uoljeuIquwo? B 10 Yyojnw meds ‘z ‘g 03 ‘L ‘g 903

‘uoneao| ainonu)s sy) saaoqe jsnf
uiBaq |leys uone|elsul Z 'g"0'3 10 | ‘g3
‘palyioads ale (0)e ‘sauep SSOI) ‘SYOOH-T)

SeInjonJ]s aloym SUOI}08s pusq U| "UoneAs|e
auold poo|{ o} Buipus)xa pue uoneAs|s
[00d |enpisay je Buiuuibaq spusq apisino
oy Buoje eoeid oq Z "g'0'3 10 | "g'D'T 1By
papuswiwodal S| ) ‘Wweass Jo yoeal sy} o4

SN L-LN| Weans uonoas sso.)) |00d [ealdA L

" .GZ X Gz 89 |Im Buioeds sy} pasn
aIe s93l] INdY JI 'Sea1 umolb
Jaureyuoo uojeb ¢ uo paseq si

(,01 X,01) umoys Buioeds sal] «
B10N

uw g'hg = Mdd
Bupeds Buioedsg Buioeds
MOY 881] Moy 881 Moy 881l
0l 0l 0l
1437700d
S'l=Ma
U L8 Fe XA O0Y PUV 1105
yousg 'y pajoedwiod
\\\\\\\\\\\\ Arewiuin S
TSy &y Tuwglg=mdd T |
sbunue|q sBupue|d
aniys qnys
sbunueld %\y &/\mb ,W\/vﬁ sBupue|d .V%M é\
W B TN BN
S e ———
wnwuip 08 wnwuipy 08

suoz uenediy ybnoiy) pess

‘pasn aq |[eys Jus[eAinbs Jo Ng 051 S U88I5) ueduaLY YUON ,

‘syjuow gJ 03 dn:Ayunsbuo ,

‘puogas 1ad 88} 9:AI00J8A

‘14 "OS / 'sq| GG8°|:ssaljs Jeays ,

"SJ8jusd youl G| uo pealy s|gqepelbapoig:buiyoms ,
‘Mens %00 L leusielN Xijen

"Jaqy [ednjeu ‘siqepeibepolg %00} :6umeN .
:suoneoyloads Buimoljo} 8y} J@swW jeys Z "g'D'3

‘pasn aq ||eys Jus|eAinba Jo Ng GZ| D Usaicy uesusLy YUoN ,

‘syjuow g 03 dn:AynsbuoT ,

‘puooas 1ad 388} 0 :A)I00|8A

‘14 '0S / sl ¢'g-ssaljs leays ,

"SJ8jus9 youl G| uo pealy ajgqepelbapoig:buiyoms .
‘18q1} 3nU00I %001 :[eLsIeN XIJe ,

“Jaqy |einjeu ‘s|qepeibapoig:bumen

:suopeoyioads Buimolio} sy} 3esw jleys | ‘gD’

(pepaau se pasn aq Aew) 13¥NVYT1E TOYLNOD NOISO¥3

|STREAM: INTERMITTENT 1US

P RIDGE SOUTH PIT, AMEND. *I MINE SITE - PROPOSED MITIGATION

PROJECT:

EXHIBIT 9

ITEM: PROPOSED TYPICAL POOL CROSS SECTION |

NEAR: PLEASANT RIDGE |

: KY

| STATE:

QOHIO

COUNTY:

T.H.E.
Engineers, Inc.

DATE:



GEL = UIPIM wopog AsjleA wnwiuiy

%0°Z 01 %0’ woi4 sabuey ado|g As|leA pasodoid
%€l 01 %/9'0 Wwol4 sabuey jusipels) weang pasodoid
Jajealb Jo g'| Ayisonulg pesodoid

9601 = yibua yoeay pasodo.id ajewixoiddy

G6 0] ,/9 wol4 sabuey yibusjonep) Japues|y

.2Cl 01 ,/9 woli4 sabuey yipIM Hog

.G'0Z 01,591 wou4 sabuey (9y) ainjeaind JO snipey
GZ2°9 =UIPIM [InPjueg

| EXHIBIT 10

|STREAM: INTERMITTENT 2

Bamiey |
[InPueqg

| ITEM: PROPQOSED TYPICAL MEANDOR PATTERN

puaban

NEAR: PLEASANT RIDGE

| STATE: KY

YIPIAA 1o
YIPIA Wopog AsjieA wnuwiuiy

P RIDGE SOUTH PIT, AMEND. ®I MINE SITE - PROPOSED MITIGATION

OHIO

PROJECT:
COUNTY:

¢ - LN| weangs
.3, 8dA| weang usbsoy 1o} uianed Jepues|y |eoldA |

Engineers, Inc.




Buioeds Buioeds
Moy sal] Moy sall
0l 0l

8=l 9IEJ3S ".GZ X ,GZ 99 |Im Buioeds sy} pasn

.3, 9dA] weang uabsoy
Z - 1N| weang uonoag ssol)) sy [eaidAL

XIN %00Y puv 10§
pajpoedwoy
Aewnuin 5

(WNwuN) G2 = YIPIM Youag «
._mwmm._m 10 2°¢ = oljey juswiyouadju3 «
G6°01 = oley /M«
(wnuwiuiy) GGl = (Mdd) UIPIM SUOId-POO| «
\29°0 = yidaQ uesp [Inpyueg «
‘¥ 'bs 91"y = ealy Inpjueg «
.§6°0 = yidaq "xep [Inpjueg «
G2°9 = (Md9) UIPIA lINpjueg «
suoisuswiq [puuey) pasodoid

‘pepasu se ‘Jou s|qepelbspolq

e ypm aoed ui pjay Jo ‘payoe) ‘padwiud

aq ||IM yo|nw meJ}s ‘euoz ueliedi sy} Jnoybnoayy

pue s)jueq weals Buoje yuswysijqelss uonejaban

JSISSe pue uoisols Juaraid 0} pasn a( |[IM Uoes Jo
UOIIBUIqWIOD B JO Yyojnw medis ‘z 'g'0'3 ‘L "9 '3 +

SION

ale sa91] NdY JI "Sea1 umolb
Jaurejuod uojjeb ¢ uo paseq s|
(,0L x,01) umoys Buioeds aal) +

310N
Buioedg Buoeds
Moy sal] Moy 881
0l 0L

XIN o0y puy |log
pajedwon
Arewiuin S

uoued gz L2 — X youeg 57 |
Ve[ [ sre=mda T 1 N\2
ulw GGl = Mdd %
) wm%q_ﬁ__ww_n_ sBunue|d N~
SN e quyg " -
sBugue|d sBuguelq
98Il sall
wnwiuiy 06 wnwiuiy 09
suoz uewredpy ybnoiy) peag suoz ueuedpy ybnoly) pess

"pPasn 8q ||eys Jus|eAinba 10 Ng OGS USaIS) ueduawy YUON .
‘syjuow gJ 0} dn:AynebuoT ,

‘puogss Jad 88} 9:AI00I8A

‘14 "0S / 'sq| GG8°| :ssaljs Jeays ,

*SI8JUBI Youl G'| Uo pealy} s|qepeibapoig:buiyoms

‘mells %001 [eusieiN Xijei

"Jaqy [ednjeu ‘s|qepeibepolg %00} :BumeN .

:suoneoyioads Buimolio} sy} J@swW jeys Z ‘90’3

‘pasn aq ||eys jusjeAainba Jo Ng gD Usalc) ueduswy YUON .
‘'syjuow g 0} dn:Ajnebuo ,

‘puooas J1ad 388} 0| :A)I00|8A 4

‘14 'OS / sl sg'Z-ssaljs Jeays ,

*SI8JUBI Youl G'| U0 pealy} s|qepeibapoig:buiyoms .

‘1aql} JnUOD0D %001 :[el8leN XUJe ,

“Jaqy} |enjeu ‘s|qepesbapoig:bumen

:suopeoyivads Buimolo} ayy 3e8w jleys | ‘g0’

(pepaau se pasn aq Aew) 1 3XNVIE TOH¥LNOD NOISOH3

|STREAM: INTERMITTENT 2

| ITEM: PROPOSED TYPICAL RIFFLE CROSS SECTION |EXHIBIT n

[}
o
2
@
=

z | z

&3

=l <

L w

F=R )

sl

2l

o | <

w | w

n | z

o

T |—

Q

o

a

'

w

=

%

w

Z

=

-
>

o | x

=4

i

<%

=%

o |—

x

=

=)

S

«n

w

Q

2

1

~ 13

S| £

5| z

ol 2

x | ©

a | o

.
g
]
W@
. -
I 8
]
Tom

DATE:



UIPIM }ied9

Bue-anep) Jepuespy

GE = UIPIM wopog Asjep wnwiuipy

%G°¢ 0] %G Z wol) sabuey ado|s A3jleA pasodolid
%6°Z 0] % |'Z wolj sabuey jusipels) weang pasodoid
J9)ealb Jo z'| Ausonuig pasodold

9711 = Yibua yoeay pasodoid ajewixosddy

VN Yibua-anep) Jopuespy

.GZ OL .0z =9buey yipim Jieg

Gl 0],G6°Z1 wou sabuey (9y) ainjeAin) JoO snipey
0'G=UIPIM lInpjueg

Bamjey |
linpjueg

l-Hd3 weals
.8, 9dA] weang usbsoy 1o} uiaped Jepues|y |eaidA L

UIPIV wonog AejeA wnwiuiy

puaben

| EXHIBIT 12

|STREAM: EPHEMERAL 1
| ITEM: PROPOSED TYPICAL MEANDOR PATTERN

| NEAR: PLEASANT RIDGE

P RIDGE SOUTH PIT, AMEND. *I MINE SITE - PROPOSED MITIGATION
|STATE: KY

QOHIO

PROJECT:
COUNTY:

T.H.E
Engineers, Inc.

DATE:



Bujordg
MOy 88.]

Ok

.8, 8dA] weans usbsoy
Ll-Hd3 wWeans uonoes ssoui) ajury [eoldAL

0l=.l °edS

Bujordg
Moy 881

0}

XIN %00y puy |I0S
pejoedwo)
Alewiuin g

MWKX
e

.2 = UIPIM Yyouag «
(Z'Z - ¥'1 8buey) g'Z = oney Juswiyousnuy «
G'Zl =oney Q/M=
e ,0' L1 = (Md4) UIpIM Suold-poo) «
7’0 = yideq ues|y |Inpjueg «
4S0°'2 = ealy Inpjueg
6°0 = yideQ "xep [Inpjueg
\0°G = (M) UIPIM IINpueg
suoisusuwiq [puuey) pasodoid

‘papesu se au a|qepeibapalq

e yum aoe|d Ul pjay 1o ‘payoe) ‘padwiug

aq |IIM yojnw Me.)s "suoz ueuedu ayy Jnoybnoly)

pue syueq weaJs Buoje Juswiysijgelss uonejaban

JSISSE pue uoIso.8 Jusaaid 0} pasn aq [[IM Yoes JO
UONBUIQLUOD B JO yojnw Mel}s ‘Z°'g'0'3 ‘L ‘903 +

BI0N

rﬁv\xﬁmﬁ
By

4

B

erte Y
mm%

WNWUIY 52
euoz ueuedry ybnoiy L pess

WUSE ., £=ME . uoueg pejpedwog
Lz~ — : p Alewyuiy g
—_S=M4E. T
el L} = Md

sbunue|q

qniyg

".GZ X .Gz 9q |Im Buioeds ay; pesn
ale seal] INdM )l 'seeJ} umolb
Jaurejuod uojeb ¢ uo paseq s|

(.01 X .01) umoys Buioeds sal) «
30N

Buioedg
MOy 98l

0}

Buioedg
MOy 98]

0}

XA 00y puy Jlog

=
4

=
el

————
wnuwjuiy Sg
auoz ueuedpy ybnoy| pasg

ere o
e

=

"posn aq ||eys JusjeAinbs 10 Ng 0G 1S U9aIS) Uedawy YLON .
‘syjuow g 0} dn:AjnebuoT ,

‘puodas 1ad 189} 9:AIO0JBA

14 '0OS / $q| GG8'|:Ssal)s Jedys .

"SI9JUSO Youl G' | U0 peaiy siqepelbspoig:buiyoms .

‘Medis %001 [ Ui XN

Jaqy [einjeu ‘s|qepesbapolg %001 :Bumen .

:suoneooads Buimolo) sy} 198w jleys z ‘993

‘pasn aq ||eys JusjeAinbs Jo Ng g1 D Udaic) UeduswWy YUON
‘syjuow g 0} dn:AynebuoT ,

‘puooss Jad 188y 0} :AJO0IBA 4

‘14 "OS / sq] Gg'g-ssaljs Jeays ,

"SI8)JU89 Youl G'| Uo pealy} s|qepeibapolg:Bulyoms .

‘1aql} 3nU0J0I %00} :[eL8IeN XUJe ,

“Jeql} [einjeu ‘sjqepeibapoig:buma) |,

:suoneoyoads Buimolio} ayy Jeswl Jleus | ‘'g'0'3

(pepsau se pasn aq Aew) 1 3XNVIE TO¥LNOD NOISOH3

|STREAM: EPHEMERAL |

P RIDGE SOUTH PIT, AMEND. *I MINE SITE - PROPOSED MITIGATION

PROJECT:

PROPOSED TYPICAL RIFFLE CROSS SECTION |EXH]B[T 13

ITEM;

PLEASANT RIDGE

NEAR:

| STATE: KY

QHIO

COUNTY:

T.H.E.
Engineers, Inc.

DATE:



UIPIM Jed

Gt = UIPIM wonog Asjlep wnwiuipy

%G°Z 01 %G| wol} sabuey ado|g Asjle pasodoid

%1°Z 01 %Gz | wol} sebuey jusipelis) weasg pasodold

Jayealb 1o g'| Alsonuig pasodold

(e-Hd3) .65¢€ ‘(2-Hd3) 8711 = ybuaT yoeay pasodold sjewixoiddy
VN =Uibusjanep) Japues|y

.0€ 01 .,£¢ =UIPIM\ JIeg

81 01,611 wol) sabuey (0y) ainyeAin) Jo snipey

6°G =UIPIM [INpjueg

|STREAM: EPHEMERAL 2, EPHEMERAL 3

Bam|ey
||||||||| [Inpjueg

puabaT

YIPIAA woyjog AsjleA wnwiuliy

P RIDGE SOUTH PIT, AMEND. ®I MINE SITE - PROPOSED MITIGATION

PROJECT:

| EXHIBIT 14

| ITEM: PROPOSED TYPICAL MEANDOR PATTERN

|$TATE: KY | NEAR: PLEASANT RIDGE

OHIO

COUNTY:

€-Hd3 'C - Hd3 weaus
.8, 8dA| weals uabsoy Joj) ulaped Japues|y |eaidA |

T.H.E.
Engineers, Inc.

DATE:




S=.l 9|E0S *GZ X .Gz 99 |Im Buioeds ayy pasn

.8, @dA] weang uabsoy ale $98I1 NdY J| 'S8} UMOIB

€-Hd3 ‘Z - Hd3 weaus uoljoag sS04 sy [eoidA | JBUIBIUOD UO|[eB € Uo paseq S|
(.01 x,01) umoys bBuioeds sa1] «

9J0N

Buioedg Bupedg Bupeds Bupeds
moy 9al1] Moy 9a1] moy 9al] Moy 9al1]

0l 0l 0l 0l

|STREAM: EPHEMERAL 2, EPHEMERAL 3

XIN %90y puy |10 XI\ %00y puy [10S
pajoedwo) pajoedwo)
Alewuiy g Alewiuiy g

Xew G¢l = Mdd

| ITEM: PROPQOSED TYPICAL RIFFLE CROSS SECTION |EXHIBIT 15

sBunue|d
qniys

PLEASANT RIDGE

sbunue|d sbunue|q
@al] oal]

NEAR:

wnwiuiy .52 wnwiuiy .52
auoz ueuedry ybnoiyy pess auoz ueuedry ybnolyy pess

XeW .0°¢ = UIPIM UouSE « ‘pasn aq |leys jusjeAinba 10 Ng 051 S Usai9) uedlswy YUON
(Zz-v| ebuey) gLz = Ohey JusWoUBAU « . "syjuow z|, o} dn:AynebuoT ,
yG'€l = oney d/M « ‘puooas Jad 1998} 9:AJI00OA
xew Gzl = (Md4) YIPIM 8uoid-poo] ‘14 'OS/ 'sq| SSQ' | :Ssans Jeays ,
£1'0 = yideQ ues|\ |Inpjueg « "S19]U80 Youl G| Uo pealy) a|qepelbapoig:buiyoiis ,
4S/G°Z = ealy [Inpjueg « 'MeIIS %001 [eusielN XIen .
690 = yidaQ "xe |Inpjueg « 1aqy [einjeu ‘oqepesbapolg %001 :BumeN
6 = (M4g) WPIM [Inpjueg « :suoneoyioads Buimolio) ay) 198w |leys Z ‘90’3

suoisuswiq [suueyy pasodold "pasn aq ||eys JusjeAInbs 10 Ng GZ1.D U819 UBdLISWY YLON ,

‘'syjuow g oy dn:Aynsbuo ,

. ‘puooas Jad 198} 0| :AN00I9A ,

‘papaau se ‘}au ajgepelbapolq ‘14 'OS / Sql G Z:SSaNS Jeays .

B ypm 8e(d Ul pjey o ‘paxoe} ‘peduwiid "SJ8JU8D Youl G|, Uo peaiy} ajqepeibapolg:bulyos ,

8q ||IM Yo|NW MesS "euoz ueliedu sy} noybnoly) "Jaqly INUOD0D %00 L:[eUdIBIA XLIBIA ,

pue syueq weaJs Buoje Juswysijge)ss uoneyaban "Jaql} [einjeu ‘s|qepelbepolg:BuiieN ,

1SISSE pue UOoIS0Jd JudAald 0] pash aq ||IM Yyoes Jo ‘suolieoyjoads Buimol|o} oy} Jesw (leys | ‘g0’

uofeulquiod B Jo yojnw meJis ‘g ‘9’0’3 ‘L ‘gD’ «
3]0N

P RIDGE SOUTH PIT, AMEND. ®I MINE SITE - PROPOSED MITIGATION
|STATE: KY

OHIO

PROJECT:
COUNTY:

(pepeau se pasn aqg Aew) 1 3HNV1E TOHLNOD NOISOH3

Engineers, Inc.




sodA] weans

(.6 Ajeyewnxosdde) yydep 1noos
pajedionue 8y} mojeq Jo Je 0} paq Weal)s pejoniisucd
oy} mojaq pusixa |leys sBo| JO }00. UoIBPUND) BUBA SSOID

"l]ood Jo uonoaIIp Ul SYOOH-I
10 99k} WeaJisumop adojs

pd
aueA ssol
v_oom\_/ 1o mom_ I\

~

ainyonig 6o pabiawgng I\

ainonag bueytanp 607

"PaJoN.SUOD S| Wealls 8y} Se paulwia)ep
aq [Im Juswsoeld ainjoni)s JO SSSUWOPUERI pue
Kouanbaly ay] "weals ay} Jo suonoas Juabue) Jo
WbBiens ui peoeid eq [IM seinonig BueyisaQ

_.O__ HCOHH—_E._OHC_ 6o -adojs pue azis [suueYD UO paseq aq |[IM
M3IA 3]yold |eoldA|

Jajaowelp Boj pue o001 Buipnjoul ‘suoisuswip
alnpnng ‘sadA] weang 0, JUsliWILU| Uo
spuaq Japueaw apisino ul padeid aq [iim sboj
pabiawigns 1o SaUBA SS0I) ‘SYOOH-[ ‘S|00d

(.6 Ajleyewnxoidde) yydep Jnoos
pajedionue 8y} Mojaq Jo Je O} paq WeaJls pajonjsuod
By} Moj8q pus)xa |[eys sboj JO X001 uonepuno} YOoH-

"l]ood Jo uonoslIp Ul SYOOH-I
Jo 99k} weassumop adojs

sbo| pue yo0.
O uoljeu|quiod e 10 Y20l
‘sboj Jo apew aq ||IM SYOOH-

sadA| weans 0, JuspiwIBU|
MSIA ue|d |edidA| AR

ainmonyg Bueytan 601

ainonyg 6o pabiswgng

|STREAM: UT'S OF NORHT FORK BARNETT CREEK

P RIDGE SOUTH PIT, AMEND. *IMINE SITE

PROJECT:

| EXHIBIT 16

| ITEM: TYPICAL PLAN AND PROFILE VIEW

NEAR: PLEASANT RIDGE

| STATE: KY

QOHIO

COUNTY:

T.H.E.
Engineers, Inc.

DATE:



sadA| weans ,3, JuspiuLy|
M3IA 9joid [ealdAL

(.§ Alerewixoidde) yidap Jnoos
pajedionue sy} Mojeq 10 Je 0} pag Weals Pajonisuocd
2y} mojaq pualxa |leys sBoj 10 ¥001 UolBpPUNO) SUBA SSOID

~

‘l]ood Jo uonoaJIp Ul SYOOH-I
JO 89e} weassumop adojs

ainonng 6o pabiswgng

ainyonys bueyienp 607

¢ 01,1 8q 0}
yidep jood wnwixepn

sadA| weans 3, Juspiwisiy|
MBIA ue|d [eoidAL

aue/ sso1) ainjonyg Bueysanp 60

Yooy Jo 6o

I\\

"pajonsuoo si
weal)s ay) Se paulwlaep a4 [IM Juswaoe(d ainjons
JO ssauwopuel pue Aouanbay ay| "weans ayj Jo
suonoas jJuabue) Jo Jybiens ul paoe|d aq [[IM Sainjons
BueylerQ 6o "edojs pue 8zis [suueyD U0 paseq

aq [IIm Jayswelp Boj pue o0l Buipnjoul ‘suolsuswip
aimonyg "sadA] weansg ,3, WUspIWISIU]|

uo spuaq Jepuesall apisjno ui paseid aq [[im sbo
pabiawqgng o SpeA) 100y ‘sauep SSo1) ‘S|00d

PEM JOOY

lInpjueg

ainjonyg 6o pebiawgng

|STREAM: UT'S OF NORHT FORK BARNETT CREEK

P RIDGE SOUTH PIT, AMEND. *IMINE SITE

PROJECT:

| EXHIBIT 17

| ITEM: TYPICAL PLAN AND PROFILE VIEW

NEAR: PLEASANT RIDGE

| STATE: KY

QOHIO

COUNTY:

T.H.E.
Engineers, Inc.

DATE:



"weaJ}s sy} ul puaq e jo Buiuuibeq sy} 18

sodA| weal elawayd B -
L Weals .8, [eiewayd3 e sy o8 Sk e
MBIA 9]1Joid _NO_Q>._. ‘AleA Aew yibusT Jepues|y 810N

‘(.5 Alerewixoidde) yydep inoas pejedionue
By} Mojaq 10 e 0} pag Weal)S pajontisuod sy} Mojaq pusixe
Ileys 6o Jiem pasodxe ayy mojeq s60| uonepuno

"Jood JO uonoaJIp Ul UoiepUNO)
O 9o} Wealjsumop adojS

Jiep Bo

=

o._:“o:bwmo._onoEn:w __é_cmm 1\
sbo 1en0) A1om Bop

J0 ainonys bueyianp 6o

".C 0},1 ©q 0} syjdap jood xe\
Jopn 6o

Jiepm 6o sodA] weans ,g. lesowayd]

MB3IA ue|d [edidA|

lood

sbo Jon0)

Jede 0z Jo wnwiuiw B 8q pjnoys
sainjoniS ‘sainjonuig BueysanQ
607 auo 4o SB607 18A0D OM] JoNIISUOD
paoe|d si iapp Bo e Blaym puag e
MOJaq uonoas juabuey jsii UQ

BueysanQ 607

sliopn 6o
useamjaq puaq e ul ainonis
Bo peblawgng auo aoe|d

ainjonus B0 pabiswigng

|STREAM: UT'S OF NORHT FORK BARNETT CREEK

P RIDGE SOUTH PIT, AMEND. *IMINE SITE

PROJECT:

| EXHIBIT 18

| ITEM: TYPICAL PLAN AND PROFILE VIEW

NEAR: PLEASANT RIDGE

| STATE: KY

QOHIO

COUNTY:

T.H.E.
Engineers, Inc.

DATE:



ainonas da)g o0y Jo uonoag |eaidA]

|puueyn |004-dars
sadA| weang g, |elowaydg ajeussie|y Jo ajyoid |eatdA|

|00d Jnoog

|00d inoog

|00d .noog

|00d inoog

sadA] weans g, [etswaydy sjeuss)y
alnjonJ}g dais Yooy
MBIA ueld [eoidAL

"IN0JS JudAalId 0] WONROQ Weal)s

ay) mofaq paling aq pjnoys sB6oT "yipm [INpiueq
ay1 Jo yibus| ayj Jo €, Buluuni pue yidap [N yueq
ay} ¢, isea|je L_m\& b wJoj 0} JNO JNd YoJou B pue
:o_&so_m [INpjueq ay} Yiim |As] ale Aay) 1ey) os
paoe|d aq 0] paau sboj ayy jo do] -psnsqns
9Q Ued yjpim weal}s |[Inpjueq ay} N\ }ses|

Je Sueq sy} Ojul pauNg pue woyoq &mobw

ay) buiuueds sboj ‘a|gejieAR JOU S| 3201 UBYAA

'JO0} 0°L 0} 1004 G°0

wouy Alea [im syydep jood
‘(118Mm) Y004 MOJ JO WBBISUMOp
1sn[ pajeAeoxa aq 0] ale sjood

‘saAljeussy)e se sadA] weans 9.

[eJowayd] uo pasn aq [Im sainoni)s asay )| "adojs
[@UUBYD puUe 8ZIS [9UUBYD UO paseq aq [[IM pasn
001 JO 82z|S pue salnonig dalg Mooy Jo Bupedg

lInpjueg

. oRog [Suueyy
Bamey

wopog [euueyd

<—— MO

linpjueg

|STREAM: UT’S OF NORHT FORK BARNETT CREEK

P RIDGE SOUTH PIT, AMEND. *I MINE SITE

PROJECT:

| EXHIBIT 19

| ITEM: TYPICAL PLAN AND PROFILE VIEW

NEAR: PLEASANT RIDGE

| STATE: KY

QHIO

COUNTY:

T.H.E.
Engineers, Inc.

DATE:



Habitat Structure Details

Intermittent "E" &"C" Type Streams

Log Overhang Structure

A Left Overbank B
Bankiull > md
Roots or limbs 1' Dia. (min)
buried in bank /_
Edge Of Water | ™ _
Edge Of Water -> Cut trench the length of log
***************************** and root end so that the los
can be placed at the end
slope/edge of water as shown
Bankfull
) )
A Right Overbank B
'tl'n;:nmro?ts %ﬁtreetto Fill cted
match the log diameter on | ill compacte
the exposed side of the log Flg:gkmgfalgtged back of log
Left Overbank ] Right Overbank Left Overbank Water Elevation Right Overbank
BF /Water Elevation BF BF / BF
Trench —~ 0

Roots placed in trench cut in bank.
Then backfill the trench and behind
the log with compacted fill.

Section A-A

Detail "A"

Log shall be placed
to provide cover for
aquatic species

Detail "A"

Root Wad

Length of buried log
shall be a minimum
of 4' and shall be
1'- 3' in diameter.

Top of log shall be
below 5 bankfull elevation.

Flow
-
Log shall be positioned in
such a way that only the root
ball is exposed.

Detail "B"
Section B-B

Log shall be placed
to provide cover for
aquatic species

/

Detail "B"

Submerged Log Structure

Length of buried log
shall be at least half

the total length of log. | below flow line.

Log shall extend into bank

Log submerged In pool
below 14 bankfull elevation. [

0.5' diameter log

Plan View

Log shall not extend more
than % channel bottom width

& Plan View
«® <
Section C-C
T.H.E PROJECT: P RIDGE SOUTH PIT, AMEND. *I MINE SITE |
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Stability And Habitat Structure Details

Intermittent "E" &"C" Type Streams

Rock J-Hook

Bankiull

Tie In Rocl
|~ Single Surface Rock
Placed To Form The
J-Shape

_I” Surface Rock Shall Be Spaced
L2, 1'-1.5' Apart On The Curved

L2
Channe Part Of The J-Hook. No Spacing
Bottom Width | Required For Footer Rocks.

Bankfull Width

(Plan View)

";mﬂ Fl
VaneArm ___ _ Bankiull Elevation $
— X
-

Slope 2-7% ‘\,

Average Channel A

Bed Elevation Depth

Surface Rock At Upstream
Portlon Of Vane Arm And
The Curved Portion Shall Be
0.5' (Maximum) Above
Thalweg Of Channel.

Footer Depth Shall Be

3' Minimum Below Grade
Or Less if Bedrock is
Encountered

(Profile Along Vane Arm)

Double Invert Cross Vane

)|
QIB‘\O\%‘“\/\ T
L1 3
Bankfull r270«.30‘1 |
=2

Excavated Pool

L
<:‘,.;

Bankfull

Channel
Bottom Width

|_Bankfull Width

Top Of Cross-Vane Across
Width (W) Is Level. Surface
Rock In This Level (Upstream)
Portion Is 0.5' (Maximum) Above

Thalweg Of Channel.
(Plan View)
Varies Varies _ Flow
Approximate
Water Surface.__Bankfull Elevation L
Elevation e
Avera \ 27%7", Bankfull
ge Channel Depth
Bed Elevation Y : P
Surface Rock

Footer Depth Shall Be
2' Minimum Below Grade

Log Vane With J-Hook

Rock Shall Extend a g
Minimum of 10' Upstream
of Log
Rock Shall Extend a
Minimum of 5' Downstream
Top of Log at Thalweg of Log
at or Near the Channel

Bed Elevation

Slope of Log From Bankful
— —— — toThalweg4%-7% .

- \%%9

Log shall be approximately 25' - 30" in length
with @ minimum diameter of 1.5'.

Upstream end of log shall be placed a

minimum of 5' into bank at bankfull elevation.

The log can be sawed at a sharp angle and

driven into bank or placed in trench and backfilled.

Downstream end of log shall be placed in the channel
bottom at center of thalweg.

Rock protection shall be placed along the bank
upstream and downstream of the log. Rock placement
shall begin at channel bottom toe of slope and extend
to bankfull elevation. Rock shall be a minimum of 1.5'
diameter and keyed into channel bank.

Rock that is to be placed in the channel to form
the J shape shall meet same spegifications as those
required on Rock J-Hook Structures.

The log at bankfull shall be buried into the channel
bank a minimum of §'.

Log Cross Vane

1.0' Dia-
{CutIn Haﬂ

ﬁ _/Footer Log

20°-30% *|
Flow i

Vane Logs Notched
(See Notch Detail)

Distance
%" Rebar
See Rebar Detail)

(Plan View)
Scour Poo)
Distance Vane L -
= | Vane L”\ Og\/,\/ )
T poerLon BN === — A >
Excavated Pool — % 1:950
(Profile) (Notch Detail)
3.0 of 3"

- T — —

=== plgli gl ;I\—
P P Top Of Rebar Shall Be ,/ D:L Footer Log
gr:é-oej:tgrsg drocks Bent 90 And Hammered 4= Footer Log Excavated Pool =
Flush With Vane Log
Profile . . .
( ) (Rebar Detail) (Cross Section View)
T.H.E PROJECT: P RIDGE SOUTH PIT, AMEND. *IMINE SITE
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Create Scour Pool downstream

of log with maximum depth no
greater than depth of the footer
log and pool bottom width no
greater than the bottom width
of the constructed channel.

Located toward outside bend
(See note on Cross Section A-A)

Scour Pool‘/,lﬁ(

Note: Placement and need
of habitat structures
to be determined by
engineer at time of
construction.

Habitat Structure Details

Ephemeral "B" Type Streams

Log Weir

Log Weir
Log Weir
Footer Log
< & Top of Footer Log at or below
& @° the bottom of stream b
6&0& Log to be placed to key |nto Welr Log
«°}x~°°

Cut Notch In log to create a weir with

width 1/3 to 1/2 the Bottom Width.

Natch ta be offset from the center of

stream channel toward outside bend.

A Depth of Notch to be no greater than
1/4 BF Max. Depth.

[ ( \/ /
Aour Pool

Flow —

/;’\

(Profile)

Bankfull (BF)

Log Weir

Footer Log
Top of Footer Log at or below
the bottom of stream bed. Footer L __

(Plan VleW) Log to be placed to key into Weir Log.
Bankfull (BF)

Bankfull Width

LBM&;m Width

77777 j Logs shall have a minimum
diameter of 0.5' to 1.0".

Log Length

Length of |
the limits of

to extsnd to
F Benches

(Cross Section A-A)

Submerged Log Structure

Length of buried log
shall be at least half [LOQ submerged In pool

Log shall extend into bank the total length of log. | below flow line.

below 4 bankfull elevation.

Min

Log shall not extend more
than % channel bottom width

Section C-C

Bankfull (BF)

T.H.E.
Engineers, Inc.
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Habitat Structure Details
Ephemeral "B" Type Streams

Log Overhang Structure

A Left Overbank B
Bankfull = =
Roots or limbs 0.5' Dia. (min}
buried in bank e
Edge Of Water —
-> Cué trench tge Ie“gththof Ilog
****************************** and root end so that the los
Edge Of Water can be placed at the end of
slope/edge of water as shown.
Length of log from root ball not
to exceed 8'.
Bankfull
Trim roots off tree to d .
match the log diameter on Fill compacted A Right Overbank B Fill compacted
the exposed side of the log back o‘}alog back of log
Left Overbank Right Overbank Left Overbank
BF / Water Elevation  gp BF Water Elevation o
Trench —~
Roots placed in trench cut in bank. J Detail "A" Detail "B"
Then backfill the trench and behind
the log with compacted fill.
Section A-A Section B-B
L« hall I
t: grzw%eb:oe:rcfi? Log shall be placed
aquatic species to provide cover for
= aquatic species
=
Detail "A" Detail "B"
Cover Log
3' (Min)
£ H £ BF BF
g gV |2 £E | Lt
[=]
b 3| 3
[} o
c g m
i E 45 '€
] (&
‘ —Cover Log
Cross Section View
Plan View
Cover log shall consist
of a2 0.5' fo 1.0’ diameter

lag placed flush on channel
bottom. One end of log will
extend a minimum of 3.0'

into channel bank and other
end will extend to ¥, to’4
channel bottom width. The

lag shall be angled in upstream

Right Overbank

direction.
Log will alternate sides.
(See Plan Sheets)
Note: Placement and need
of habitat structures
to be determined by
engineer at time of
construction.
T.H.E PROJECT: P RIDGE SOUTH PIT, AMEND. *IMINE SITE |
Engineers, Inc. COUNTY: OHIO STATE: KY NEAR: PLEASANT RIDGE | ITEM: HABITAT STRUCTURE DETAILS EXHIBIT 23

DATE:




RIPARIAN ZONE PLANTING NOTES

(USE OPTION ONE OR OPTION TWO FOR TREE PLANTINGS)

PLAN VIEW: PLANTING DETAIL PLAN VIEW: PLANTING DETAIL
RPM Riparian Trees (Option One) NON - RPM Riparian Trees (Option Two)

TREE2 TREE4 TREE1 TREE3 TREES5 TREE2 TREE4 TREE1 TREE3 TREE 5
25 12'

25 12'

TREE1 TREE3 TREES5 TREE2 TREE4 TREE1 TREE1 TREE3 TREES5 TREE2 TREE4 TREE1

RPM RIPARIAN TREE PLANTINGS (OPTION ONE) TREE PLANTING (OPTION TWO)

. Trees shall be container grown or bare root.
1. Only trees that have been produped by ;he Root Production g
Method (RPM) shall be planted in the Riparian zone. . Bare root stock must be a minimum 30" (inches)
in height and planted on 12' x 12" spacing in a
2. The trees shall be three gallon container grown. stagggred pat't)em. pachs

3. The trees shall be planted between the dates of October 1 and . Three-gallon trees shall be planted on 19' x 19'
December 15. spacing in a staggered pattern.

. Trees in the same row shall be planted on 25 foot spacing. . NOTE: Option One notes with % also apply
. to Option Two
. The first row of trees nearest the channel shall be planted approximately
8 feet beyond the shrub plantings.

. The second row shall be planted 25 feet behind the first row. THE FOLLOWING TREES WILL
The subsequent rows will also be on 25 foot spacing. BE USED FOR BOTH OPTIONS

An equal amount of the following trees are to
be planted throughout the riparian zone.

. The trees shall be planted in a staggered pattern, not one directly
behind the other.

% 8. The trees shall be planted with alternating species. INTERMITTENT/PERENNIAL TREE LIST EPHEMERAL STREAM TREE LIST

RECOMMENDED PROCEDURES FOR PLANTING RPM TREES Tree 1: Black walnut (Juglans nigra) Tree 1: Shagbark hickory (Carya glabra)

Tree 2: Pignut hickory (Carya glabra) Tree 2: Black cherry (Prunus serotina)

Tree 3: Chestnut oak (Quercus orinus) Tree 3: Black oak (Quercus velutina)

1. Site preparation - trees are to be planted on a raised mound of Tree 4: Red oak (Quercus rubra) Tree 4. FLowering dogwood (Cornus florida)
existing soil. The mound shall be 8-10 inches high after mild Tree 5: White oak (Quercus alba) Tree 5. Red bud (Ceris canadensis)
compaction. The base of the mound shall have a minimum width
of seven feet with a flat crown (top) at approximately four feet.

. Zg%r;?z_séhiﬂltl:ﬁZ;&ﬁr)(_)ximately the same size as the container (10 inch S HRU B P LANTI N G S .
(These will not be RPM Plantings)

After unloading trees, they shall be watered thoroughly and protected
from excessive heat or cold. Do not allow rootball to freeze or dry out.

. If the trees are not to be planted for several days or weeks, they

should be watered every 3-4 days and again immediately before planting. PLAN VIEW: SHRUB PLANTING DETAIL

Remove the plastic container in which the trees have been growing
prior to planting. Do not disturb rootball after container has been SHRUB1 SHRUB2 SHRUB 3

removed. % %
Do not plant trees any deeper than the level at which they were growing

) in the container. It is acceptable to plant the trees 1 inch above the +-4' +-4'

level they were growing in the container.

. Trees planted between October 1 and December 15, will require The following shrubs are to be
theﬁpplication of a slow release fertilizer after planting. planted near bankfull elevation.
1-172 tablespoons around drip zone is recommended. An analysis See typical cross sections for

of 27-3-7 with 1.B.D.U. or similar is recommended. number of rows and placement.

Shrub 1: Rough-leaf Dogwood (Cornus drummondii)
Shrub 2: Strawberry Bush (Euonymus americanus)
Shrub 3: Indigo Bush (Amorpha fruiticosa)

Three gallon container shrubs shall
RP M TRE E be planted on approximate 4' spacing
with an equal amount of each species

P LANTI N G D ETAI L planted in random sequence.

SEEDING:

| The following native grasses will be
Tree Guard Plant Tree No Deeper sown along both stream banks and

(Optional) - 5 Than Top Of Root Mass. ipari :
- 3 Do NOT Allow Dirt To Pile throughout the riparian zone:
Top Of Root Ball ’ Up On Tree Trunk . U vi
0"-1" Above Backfill . i Switchgrass (Panicum virgatum
7 =~ Root Virginia Wild Rye (Elymus virginicus)
Compacted Ball Rough Barnyard Grass (Echinochloa muricata)
Backfill Annual Rye (Lolium perenne)
Weed Barrier Mat = Big bluestream (Andropogon gerardii)
2 —— Forking panic grass/smooth panic grass
(Dichanthelium dichotomum/ dichotomiflorum)
Raised mound not

Raised Mound——= required if soil within Apply seed at a rate of 20 pounds/acre

the 7' diameter root or as recommended by seed supplier.

zone is broken up

to a depth of at least Straw mulch or erosion control blanket shall
one foot. be placed immediately following seeding.

Additional native species may be substituted based on
I approval of Army Corps of Engineers

Mound hardwood mulch chips around base of each tree. Diameter of mulch placed around tree trunk can vary from 3' to 4'.
Maximum depth of mulch to be 0.5' one foot from center of tree trunk. Lessen depth of mulch closer to the trunk to provide
a minimal layer of mulch over the top of the root ball. Mounding should form a cone area near the trees trunk that will trap water
around the tree. During the first growing season, trees should be watered thoroughly at least once a week. Shrub plantings and Seeding

will be the same for each option.

Riparian Zone Width will be a minimum
of 100" for intermittent streams

T.H.E PROJECT: P RIDGE SOUTH PIT, AMEND. *I MINE SITE |

Engineers, Inc. COUNTY: DAVIESS STATE: KY NEAR: PLEASANT RIDGE | ITEM: HABITAT STRUCTURE DETAILS EXHIBIT 24

DATE:




Streams To Be Mitigated On Site
P Ridge South Pit Mine, Amendment No. 1

Stream

Proposed Stream
Stream Length

(ft)

INT-1DS

1187

INT-1US

1611

INT-2

1056

EPH-1

1146

EPH-2

1148

EPH-3

359

For Stream Impact Lengths
See Baseline/PCN

TOTAL IMPACTS IN BASELINE

Total Intermittent (INT)= 3252
Total Ephemeral (EPH)= 5149'

TOTAL PROPOSED MITIGATION

Total Intermittent (INT)= 3854’
Total Ephemeral (EPH)= 2653'

T.H.E.
Engineers, Inc.

PROJECT: P RIDGE SOUTH PIT, AMEND. *I MINE SITE - PROPOSED MITIGATION

COUNTY: OHIO STATE: KY NEAR: PLEASANT RIDGE | ITEM: PROPQOSED MITIGATION TABLE
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