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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 



 2

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 mi2.  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. 

2. Excavate corresponding bankfull width to bankfull elevation as indicated on plans. 

3. Excavate bankfull channel to dimensions indicated on profile and cross sections. 

4. Grade side slopes to obtain appropriate flood prone width. 

5. Grade side slopes to tie into existing ground. 

6. Install in-stream structures. 

7. Add substrate in riffle and run sections if necessary to provide armoring and riffle habitat. 

8. Prepare streambanks and riparian area for seeding. 
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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. 
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(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. 

(i) 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.  

(j) 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. 

(l) 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. 
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(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. 
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(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. 
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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 

Quality Certification. 
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(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.  
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