
Conceptual RECLAMATION PLAN TEMPLATE

Based on A Guide to Developing Reclamation Plans for Nonmetallic Mining Sites in Wisconsin
PRIVATE 
 (PUBL-WA-834 2002), Wisconsin Department of Natural Resources - Bureau of Waste Management and edited by East Central Wisconsin Regional Planning Commission.
This document contains a conceptual plan, rather than an example plan or series of plans, because there is too much variability in the range of physical environments, potential post-mining land uses, mine operation layouts and other site specific variables to provide a meaningful example. Rather than provide one model example plan, which only a few mine operators may find beneficial, the Department has decided to present a conceptual plan that focuses on one of the many ways in which a reclamation plan may be structured and written. This conceptual reclamation plan specifically addresses the unique conditions of a proposed, hypothetical mining operation. The Department would like to emphasize the importance of utilizing the overall structure of this reclamation plan – not the specific language itself – as an avenue in which mine operators and regulators may benefit from. It is important to note that each reclamation plan will vary for each nonmetallic mining operation, predominantly because every single mine site is located within a fundamentally different geological, environmental and political context.

Please be advised that the conceptual reclamation plan provided in this template is presented strictly for guidance.  The reader is further cautioned that any content provided in the attached reclamation plan is offered only in a conceptual context and does not necessarily address any specific requirements that may or may not apply in a jurisdiction regulating a nonmetallic mining site. It should be noted that the plan is strictly hypothetical and any possible references to maps, tables, logs, plan sheets or photographs referred to in the text of the conceptual reclamation plan are merely fictitious. Furthermore, the example language provided here be should not be interpreted in any way as a model. 

Several examples of actual reclamation plans are, however, available from the WDNR for your reference upon request or you may benefit from contacting your RA for example(s). In addition, operators should contact the county or local Regulatory Authority (RA) for guidance and to obtain any applicable forms that they may require. Communication should be initiated at the very beginning of the process, prior to preparing or submitting an application for a nonmetallic mining reclamation permit.

Throughout this guidance it has been stressed repeatedly that the most important attribute driving the reclamation plan is the post-mining land use. This choice will dictate the structure and specifics of any given reclamation plan. The conceptual reclamation plan that follows addresses several potential or proposed post-mining land uses in order to show that a range of possibilities are indeed plausible. According to the reclamation plan the proposed post-mining land uses are as follows: a pond with a naturally contoured shoreline surrounded by habitat suitable for passive recreation/wildlife habitat and agricultural use (pasture). The edge of the pond shall contain a minor amount of wetland habitat.
NON-METALLIC MINING RECLAMATION PLAN
Business Name / Address
Quarry Name
Section, Town, County

Reclamation Permit No. (if assigned)
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Overview and General Summary of the Mining Operation

The proposed mine will contain a sand and gravel pit as well as a limestone quarry located on 12 acres in the Town of Rockland, Rock County, Wisconsin. The operation is located in the SE 1/4, NE 1/4, Section 7, T18N, R22E.  Sand and gravel material is derived from glacial outwash that abuts a limestone formation. The limestone outcrops as a bluff alongside the Big River. The mine is proposed to operate for 25 years allowing 1 to 3 years for reclamation.
Mining of the unconsolidated deposits (sand and gravel) will occur in 5 distinct 5 to 10 acre phases. Each separate phase of sand and gravel mining is expected to be about 5 years depending on market conditions.  More specifically, contemporaneous reclamation of phase 2 of the sand and gravel operation will begin during or immediately preceding the initiation of phase 3. Mining of the limestone will occur throughout the entire 25-year life of the mine. Waste rock from all phases will be stockpiled to provide a source of backfill material during final reclamation activities.

Once an area is stabilized in accordance with the reclamation plan the (permit applicant) will request that the regulatory authority consider the phase temporarily reclaimed for the purpose of fee reduction under s. NR 135.41, or released as meeting the success standards for final reclamation.
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Site Information

General Location

Map 1 includes property location including boundaries, aerial extent of property and proposed mine footprint including all phases of mining and reclamation. The proposed mine is on a portion of the USGS Bigtimbers, Wisconsin 7.5 minute quadrangle map (Map 1). The Endurorock Labyrinth Mine property boundaries are on page 22 of the 1990 Bellows County, Wisconsin Plat Book. S 1/2 of Section 22, T24, R16E.

Legal Description
"That part of Section 29, Township 2 North, Range 19 East of the Fourth Principal Meridian, described as follows: Commencing at the southwest corner of the Northwest Quarter of said Section 29, thence North 88 degrees 37 minutes, 33 second East along the south line of said Northwest Quarter, 221.76 feet to then point of beginning; thence North 20 degrees 47 minutes, 47 seconds East, 912.81 feet; thence South 41 degrees 56 minutes 47 seconds.” 

Parcel ID:  440954 0078 C 

Tax ID: O54 OO98-10034
Owners:  Arthur and Jane Smooth

   S. 608 Pebble Place


   Stoneside, WI 53000


   (715) 555-1999

Operator: Endurorock, Inc.


     42 Miner Road


     Aggregate, WI 53777


    (920) 555-9999, contact person is Steve Crusher

(list additional as necessary)

Property Boundaries

Please see Map 1.


Location of Manmade Features

Please refer to Map 1 for the location of existing and proposed manmade features. In essence, Map 1 provides a plan view of the current conditions. Map 5 is of the mining site property and details the location of the crusher, office building, maintenance shop, roads, scale house, stockpiles, loadout area and sediment ponds. Map 5 shows the proposed storage locations of reusable materials such as oversize stone and boulders, mulch from shredded woody material and whole trees that will be used in creating fish habitat in the future pond which will be located at the quarry location.

Previously Mined Areas

Map 1 and Map 2 delineate areas that were mined prior to August 1, 2001.
Arial Extent and Phasing of Operations
Please see Map 2.

Map 2 illustrates how phasing will occur in the sand and gravel portion of the mining operation. Mining occurs in phases to minimize disturbance and erosion on the mining site. Each phase corresponds to a specific excavation period where topsoil is removed and the pit is expanded.

Phase 1: First mining phase of sand and gravel removal. Topsoil will be removed and relocated to topsoil storage area and scenic buffer berm (Map 1). Stockpiled topsoil will be revegetated immediately to minimize erosion.

Phase 2: Second mining phase of sand and gravel removal, topsoil removed and stockpiled. A portion of this topsoil will be used to reclaim areas excavated during Phase 1 activities.

Phase 3: Topsoil removed during the third mining phase will be used during the reclamation of Phase 2 activities, rather than being stockpiled, thereby avoiding the negative impacts and unnecessary costs associated with double handling materials, in this case topsoil.

Phase 4: Topsoil from Phase 4, as described above, will be used in the reclamation of Phase 3 activities. Placement of waste rock, grubbed trees and stockpiled mulch onto land reclaimed will facilitate rapid contemporaneous reclamation.

Phase 5: Topsoil from Phase 5 will be stored in topsoil stockpiling area (indicated on Map 1). The material will subsequently be used in reclamation of Phase 5 activities.

Geologic Composition and Depth of Mineral Deposit

Please see Map 3a for the geologic composition and depth of mineral deposit. A cross section of the mining deposit has been provided and referenced in Map 3b.

This mining site has varying topography and thickness of mineable materials. The site features undulating, post-glacial topography. The surficial geology includes a mix of glacial outwash and moraine deposits as well as areas where impeded drainage has created wetlands, kettle lakes and areas where seasonally wet soils dominate.

The portion of the property containing mineable sand and gravel deposits ranges from 15 to 30 feet in thickness. The materials to be mined include a heterogeneous mixture of fine and coarse aggregate varying in size from 200 mesh fines to 12-inch cobbles. Please refer to Table 1 for soil borings data. Soil descriptions from these borings are included in Table 1 and Map 3c. Site specific information derived from drilling logs and test pits are available in Tables 2 to 4.

The portion of the property containing mineable limestone that occurs near the bluff is considerably thicker ranging from 50 to 100 feet in thickness. Endurorock anticipates that 8% of the total volume to be mined would consist of silt and clay. This would be washed from the gravel and recovered from the settling pond in accordance with the WPDES General Permit.

Distribution, Thickness and Type of Topsoil

A variety of soils occur in the area of the proposed mining site. A map delineating the soil types has been included in the reclamation plan (Map 3c). The approximate pre-mining topography is referenced in Map 3a. The primary soils encountered on the site are of a sandy loam nature and include Afton-Roul-Mertsing Complex AmB and AmD. On bluff tops, soils are in situ and are interpreted to be wind blown loess deposits. Woodland soils are typical in the site area. In more level areas, the soil formations are greatly influenced by glacial processes in association with glacial outwash, moraine and drumlin deposits. In these areas rich prairie soils developed, which currently support pasture with inclusions of prime farmland. Prime farmland soils are mapped as a Homestead silt loam HoA. These soils occur on the level to near-level (0 to 2% slopes) portions of the site. The deposit lies under 2 to 10 feet of topsoil and subsoil. The USDA has divided these surficial deposits into 5 separate soil series in the Bellows County Soil Survey. Such areas are designated in the reclamation plan to be returned to agriculture. Organic soils occur in low-lying areas and were formed in association with areas containing impeded drainage typical of wetlands and glacial lake basins.

The remaining soil types are found in steeply incised (35 to 100% slopes) areas where the Big River cut limestone bluffs. This is in sharp contrast to areas that are level or nearly level (0 to 2% slopes) with poorly drained soils formed in kettles or glacial lake basins. Silt loams and glacial diamicton overlie the limestone bedrock and occur on the tops of the steep and rocky sites (35 to 100% slopes).

Information on Ground Water

Wisconsin Geologic and Natural History Survey (WGNHS) Report #XXX gives an overview of the regional groundwater regime. Depth to groundwater in the area proposed for sand and gravel mining is typically about 20 feet according to the WGNHS report. This conclusion is supported by data collected from private wells that Endurorock obtained from the WDNR's Bureau of Drinking Water and Groundwater in addition to the WGNHS. On-site drilling logs and test pits generated in delineating the mineable deposit also characterize depth to groundwater. Please refer to Map 4 for the approximate elevation of groundwater. Wells in the glacial deposits yield 100 to 150 gallons per minute.

Apart from the sand and gravel portion of the proposed mine, the depth to ground water varies from about 10 feet in areas where agriculture is now conducted, to groundwater depths exceeding 100 feet on bedrock bluffs. Groundwater may be found at or near the surface near wetlands or seasonally saturated soils.

The flow direction of groundwater is generally southwest in the vicinity of the Big River. Bedrock is generally poorly to moderately fractured and does not greatly effect groundwater flow.

The mining operation will be conducted above the groundwater table with a buffer of at least 5 feet except in the wet area (future pond area) where it will be intercepted and will require pumping during the mining operation.

Surface Waters & Site Drainage

Location of Surface Waters

Wetlands and Clear Creek as well as several ephemeral drainage courses (Map 1, Map 4) bound the Endurorock operation. The proposed mine is also within 1/4 mile of the Big River. All creeks and ephemeral streams drain into the Big River (Map 4).

Please refer to Map 4 for the location of surface waters.

Existing Drainage Patterns
Please refer to Map 4 for the location of existing drainage patterns. Contour information has been set at a 2 foot contour interval as specified by Bellows County {the applicant should check the county or local ordinance for the specific interval}. Map 4 also details the pre-mining topography.

Please refer to Map 4 for location of water impoundments for sediment control purposes and other drainage management features.
Existing Topography
The existing topography has been graphically represented in Map 1, Map 3c and Map 4. This can easily be compared with Map 6, which portrays the mining site (including topography) after reclamation. The final land uses are also delineated.


Biological Information
Vegetative data for the property was determined through visual observation and review of The Soil Survey of Bellows County (USDA, NRCS) and The Vegetation of Wisconsin (Curtis).  Vegetation includes small areas of mixed lowland and mesic forest. Trees found on the site include: eastern cottonwood, river birch, red maple, green ash, black ash and basswood. Vegetation found in the understory include: willow, wild ginger, bedstraw, bottlebrush grass, New England Aster, honey suckle, trillium, wood violet, jack-in-the-pulpit and interrupted fern.

Old field: This previously farmed area consists mainly of brome grass, orchard grass, quack grass, ragweed, staghorn sumac, box elder, prickly ash, brambles, goldenrod, ragweed, St. John's wort and hawkweed.

Wetland areas: This area borders the site and consists mainly of cattails, wool grass, cord grass, red-osier dogwood, skunk cabbage, marsh marigold, sedge, arrowhead, swamp milkweed, boneset, Joe-pye weed and Ironweed. 

Biological and wildlife data was mainly determined by visual inspections. Wildlife usage is heavy (forage, nesting and cover) in the wetlands and moderate in the mesic areas of the property. Main species present include coyote, badger, rabbit, woodchuck, squirrel, wood duck, raccoon, red fox, sparrows, grouse, white tail deer, great blue heron, Canada geese, red tail hawk, turkey vulture, wild turkey, great horned owl, cardinals, gold finch, chickadee and sandhill crane.

Post-mining Land Use

Endurorock will return the site to a combination of post-mining land uses including (1a) passive recreation/wildlife habitat (1b) and small pond/fish habitat (2) with some pasture. The proposed reclamation plan provides details the location and final land uses for the entire mining site. Map 6 portrays this information.

Plant materials will be selected for reclamation based on the post-mining land use and to be versatile enough to provide a matrix for any of the proposed post-mining land uses. Native species will be used to the extent practicable. {Please refer to the example Post-mining Land Use Success Criteria Table in Appendix D for Revegetation Standards.} 

All portions of the reclaimed site (with the exception of the agricultural land uses) will be connected by trails beginning at a parking lot near the pond site before proceeding through the passive recreation and wildlife habitat areas and hence to adjacent (trail, park etc.).

Reclamation Measures

A. Earthwork: Final Grading and Slopes
Endurorock will perform selective blasting to minimize highwalls and maintain stability terraces.  This should have the effect of reducing unnatural lines and blending the contours in an irregular pattern to avoid regular, unnatural edges. The technique will create a wavy, more variable and thus more natural appearance. The slopes will be sloped so they blend in with the surrounding landscape to create a more visually interesting landscape.

In all areas where the highwalls are retained and in any area where a potential risk to safety exists, warning signs will be posted. In addition, a safety berm, fencing or both will be installed to restrict access to potentially unsafe areas. Endurorock will use any excess rock and other clean materials as backfill against vertical slopes to minimize the vertical drop and create more diverse site conditions.

Excess materials will be stored close to the point of actual final use to reduce double handling and other transportation related expenses. Storage locations will be chosen to avoid environmental impacts.

When the slope occurs near the edge of a water body, the approved slope shall extend vertically 6 feet below the lowest seasonal water level.

All grading will be completed and resulting surfaces scarified prior to topsoil redistribution. Grading will be completed in a manner that prevents ponding of water on the reclaimed surface. The topsoil (and/or subsoil) will be placed and finished to the required lines, grades and slopes as shown on

Map 6.

B. Topsoil

The establishment of sediment control measures will be the first activity initiated and will either precede clearing and grubbing and topsoil removal or will occur simultaneously in accordance with NR 135.07. Trees, brush and other woody materials removed from the site during grubbing will be run through a chipper or otherwise converted into mulch and stockpiled. These materials will be used in reclamation activities when possible or stockpiled for future use. Endurorock may also elect to stockpile non-shredded trees, brush or other woody material for use in the pond to provide habitat/structure for fish. Likewise, large (oversize) material or boulders will be separated and used to control access or strategically placed on the reclaimed surface (or stockpiled for future use) to provide wildlife habitat and improve the aesthetics of the reclaimed surface. 

Topsoil Removal

After completing erosion and sediment control measures and clearing and grubbing on the site, but prior to initiating mining activities, the topsoil and surficial plant growth material will be removed. Topsoil (A horizon) and, when appropriate, subsoil (B horizon) will be removed to a depth ranging between 6 inches and 12 inches. In all cases soil removal will be to a minimum depth of 6 inches. Minor deviations may occur as directed in the field by the soil scientist or project manager.   

Topsoil removal will be accomplished by scrapers or bulldozers and haul trucks with the goal of recovering as much of the existing topsoil in both the A and the B horizons as possible. When feasible, soil will be removed in a manner so as to minimize the surface area exposed to erosion at any one time.

Topsoil Storage and Protection

All topsoil and subsoil removed from the mining site will be transported to the locations shown on Map 1 and protected for subsequent use in reclamation. 

Topsoil from the quarry location and Phase 1 of the sand and gravel operation will be used to construct the scenic buffer berm, also referenced as the long-term topsoil stockpile. This topsoil stockpile will be shaped into an elongated profile and placed in a manner to serve as a noise buffer and a scenic barrier between the mine and the recent Pleasant Properties Development.

The topsoil will be stockpiled where necessary and in as close proximity as possible to pasture and row crop post-mining land uses. Any topsoil stockpile(s) will be immediately protected from erosion. In general, protection will be accomplished through revegetation using the appropriate seed mix from Appendix C (depending on soil moisture, post-mining land use, etc.) and through the use of mulch or other protective measures that may be necessary. Utilizing the appropriate seed mix will serve to maximize the seedbank of native or other desired species. This will in turn minimize competition with undesirable, aggressive weedy species.

When topsoil or subsoil storage locations will be used as test plots, we will apply a variety of seed mixes to the test plots in order to determine which variety may succeed. Data from these test plots will be used to determine any revisions to the seed mix(s) for final reclamation that may be necessary.

Contemporaneous use of topsoil

Whenever possible -- as described in the mining and reclamation sequence portion of the plan -- the soil removed to prepare an area for the next sequential phase of mining will be immediately redistributed to complete reclamation for that specific area. In these instances contemporaneous reclamation may proceed (such as from Phase 3 to Phase 2). This will be done to avoid any unnecessary potential loss of topsoil quality and quantity during storage.

When topsoil cannot be used in contemporaneous reclamation, topsoil and subsoil in prime farmland will be promptly relocated to separate stockpiles at the approved storage location as described above.  
Topsoil Redistribution and Site Preparation

Endurorock will perform all necessary grading to achieve the final topography and drainage patterns as soon as practicable once mining has ceased in a portion or phase of the operation. This will be performed in order to prepare the site for final reclamation.

All grading will be completed and the resulting surfaces scarified prior to topsoil redistribution.  This will promote good adherence/bonding between the subsoil and the topsoil and improve infiltration and drainage. Grading will be accomplished so to prevent ponding of water on the reclaimed surface. The topsoil (and/or subsoil) will be placed and finished to the required lines, grades and slopes as shown on Map 6. Topsoil will be placed to the depth required on the plans or as required in the permit. 

When compaction of soil is found, or when underlying material is too compact or dense to allow for a suitable bond, the applicant shall take suitable measures to rectify the situation. This may include disking, chisel plowing, ripping and/or scarification. These measures will be employed to alleviate compaction, promote good bonding between the topsoil and the underlying materials, enhance drainage and ensure a suitable substrate for plant growth and the development of plant root systems.

All topsoil will be redistributed onto a prepared site. Topsoil redistribution will be performed only during dry conditions using appropriate equipment and in a manner so as to minimize compaction. Any clods and/or lumps present after topsoil redistribution will be broken down by the use of harrows, discs or other appropriate equipment in order to provide uniform textured soil. In addition, the surface will be dressed to present a uniform particle size to improve seed germination through good soil contact with the seed. In the case where an area not addressed in the plan is contemplated the topsoil will be replaced to a minimum depth of 6 inches. 

C. Structures
Please refer to Map 5 for the location of the access road and gatehouse, which are the only structures that will remain once the site is reclaimed. The final removal of mining, drainage and sediment control structures will be accomplished once the vegetative cover is robust enough to provide equivalent protection. At such time, and in accordance with the approved reclamation plan, those structures will be removed and the soils in those areas will be reclaimed as described in the reclamation plan.
D. Revegetation Plan

The revegetation plan includes all activities in support of selecting, obtaining, handling and applying seed or otherwise installing plant materials to fulfill the reclamation plan. Seed and plant materials will be obtained from a licensed nursery that normally works with native prairie and/or wetland plant materials. Seed shall be free of contamination by weedy species.
Seed Selection

Endurorock will use seed mixes to support each of specific land uses proposed in the reclamation plan (agriculture, wildlife habitat/passive recreation, pond margins) and a site stabilization mix: 

Mix 1

Pasture

Mix 2 

Basic Stabilization/Wildlife/Grazing

Mix 3

Basic Native Mix for Wildlife/Passive Reclamation

Mix 4

Wet soils/Pond edge/ Wetland area

Timing of Seed Application

Endurorock will apply seed to soils that are properly prepared as specified above at any time during the growing season when soil conditions are suitable except between July 1 and August 15, unless permitted by the county representative. Seeding activities will not be carried out immediately following rain, when the ground is too dry or during windy periods.

Seeds that require inoculation (legumes are indicated by an * in the sample seed table) will be inoculated prior to seeding. In the performance of seed inoculation, care will be taken to follow the instructions that are provided by the supplier. 

General Seeding Methods

{Choose one or more of the following options listed below, depending on the situation.}

All plant materials will be handled with care during all phases of revegetation (transport, storage, preparation and seeding) or other plant installation activities. Plant materials that show any evidence of injury, mold, rot or excessive drying will not be used. Acceptance of plant materials shall be subject to approval of the reclamation project manager. If rejected, substitutes chosen from the list in the reclamation plan shall be provided as approved by the reclamation project manager.  The area will be seeded following the final grading and completion of all site preparation activities. All necessary physical seedbed preparation measures (such as scarification, tilling or harrowing) and chemical measures such as amendments (fertilizer, lime or other) will be done prior to seeding.
Broadcast Seeding Using Agricultural Equipment (agricultural land use and wildlife/passive recreation):  Seeding activities will be carried out using specified equipment and in a manner to avoid soil compaction in accordance with seeding specifications and/or those given in the reclamation plan. The area seeded will not exceed the area that can be mulched on the same day. Seed will be uniformly sown by means of equipment adapted to the purpose. Then the site will be lightly raked or dragged to cover the seed with approximately one-fourth inch of soil. After seeding is complete, the areas will be lightly rolled or compacted by means of suitable equipment to improve seed to soil contact and germination. 

Seeding by Hand (interim reclamation, topsoil and subsoil stockpiles, pond margins and other wet areas):  The area will be seeded in accordance with the seeding specifications given in the reclamation plan. This method will be used only for areas less than 2 acres. Seed will be mixed with peat or other inert material prior to seeding. Seeding will be accomplished by uniformly scattering by hand followed by a light raking or equivalent method. Then the site will be dragged to cover the seed with approximately one-fourth inch of soil. Finally, the areas will be lightly rolled or compacted by means of suitable equipment, preferably a cultipacker.
Seeding With Drills (prairie plantings):  After the seedbed has been prepared, uniform seed application using a no-till drill (such as Truax or comparable drill) will be used.

Hydroseeding (optional for steep slopes):  Following preparation of the seedbed, the seed will be sown or spread by means of a hydroseeder. The selected seed mixture and water will be placed into a tank, provided within the machine, in sufficient quantities that when the contents of the tank are sprayed on a given area the seed will be spread at a uniform rate of application. At all times during the hydroseeding process the contents of the tank will be kept stirred or agitated to provide uniform distribution of the seed. The contents of the tank will be emptied within two hours after the seed is added to the mix. In no case will seed be allowed to remain in the tank for periods in excess of two hours. 


Soil Amendments 

This may include fertilizer, lime, organic matter and/or other materials determined to be beneficial to the seedbed consisting of topsoil or substitute soil.  In order to allow adequate time between sampling the soil and the initiation of reclamation activities, Endurorock will perform soil sampling and submit sample to an accredited laboratory for analysis at least 60 days prior to initiating of reseeding activities. Based on the results of the analysis, amendments will be obtained as necessary and applied to the soil prior to seeding. The general recommendations below will be used in lieu of data when necessary for contemporaneous reclamation of small areas and for the purpose of calculation of the financial assurance. Results from test plots and/or experience gained during phased reclamation may also be considered when making amendment recommendations.

Fertilizer Amendments

Conceptual fertilizer application rates for areas that will be reclaimed as pasture.

Nutrient Application Rate in Pounds per Acre

Nitrogen as ammonium nitrate   
25

Phosphorus as P O


15

Potassium as potash

          100

{NOTE: In areas to be reclaimed to native prairie it is usually not necessary to apply fertilizer. Indeed, fertilizer often favors competitive weedy species. However, each site should be evaluated based on soil analysis.}

Lime

Lime will be applied as necessary based on soil pH tests.

Other Organic Amendments

Manure and other sources of organic matter (compost, sludge -also known as biosolids, wood chips) may be used if available and if deemed appropriate based on the results of soil testing and/or test plots, and in accordance with local zoning and all applicable laws.

Mulching
Following seeding, mulch will be applied uniformly at a rate of between 1 and 1.5 tons per acre. Mulch will be wheat straw, marsh hay or equivalent weed-free mulch. Mulching operations will begin at the top of the slope and proceed downward. The mulch cover will be applied so as to be loose enough to allow some sunlight to penetrate yet thick enough to provide shade and protection from desiccation and raindrop impact and erosion. After spreading on reseeded surfaces mulch will be crimped into the soil by passing over the reclaimed surface with a dull, weighted disk or similar implement. On steep slopes straw or hay mulch will be securely pegged or stapled in place. In lieu of such anchorage, the mulch may be secured by means of heavy biodegradable twine fastened with pegs or staples to form a grid. Also, at the discretion of the project manager erosion blanket, jute netting or a tactifier may be used in addition to or in lieu of the crimping process. 
E.  Revegetation Standards

{As a means to minimize the length of this document, the reader is suggested to refer to Appendix D in order to learn more about post-mining land use specific success standards and criteria.}

F. Erosion Control
As required by law, a major strategic element of the reclamation plan is to conduct mining operations in a manner that minimizes the acreage being mined at any one time and thus serves to minimize the total area exposed to erosion in accordance with NR 135.06 (2). Thus mining will be conducted in phases with progressive or contemporaneous reclamation immediately following the cessation of mining in a given area or phase.

Erosion control measures will be established prior to any site development activities including soil removal and stockpiling. Erosion control measures will be also be established prior to initiating reclamation such as contemporaneous reclamation, backfilling or grading. Typical erosion control measures are shown on Map 5. Surface water protection measures will be installed and maintained to support reclamation activities for each phase of the mine and will be in place before and during contemporaneous reclamation. Erosion and sediment control measures include diversion systems, sedimentation ponds and other means for controlling runoff. Map 5 depicts the runoff and erosion control system showing the location of diversions, sedimentation basins and related structures. In order to minimize the size of treatment structures, surface water will be diverted around the disturbed area except in areas near the wetland, the Big River and Clear Creek (the trout stream).

The operations area will be graded to direct all surface water runoff flow that encounters the disturbed area through protected ditches. Surface water from the operations area will be treated in sediment ponds before being routed to either an infiltration basin or a protected discharge channel. The goal is to encourage infiltration and percolation both by providing adequate detention time and minimizing the volume of water discharged to the protected channel. Discharge into well vegetated and stable buffer areas will also be used in some areas to allow for a steady and gentle release of waters and additional treatment or velocity reduction prior to their entrance into the adjacent trout stream. When possible the same approach will be used prior to release of liquid to Clear Creek, the Big River or the adjacent wetlands. This combination of treatment and controlled discharge will assure that the surface water from the disturbed area will not cause erosion, pollution or sedimentation. 

G.  Interim Reclamation

A main element of the reclamation plan is conducting mine operations in a manner that minimizes the acreage being mined at any one time. This approach, along with contemporaneous final and interim reclamation, will minimize the total area exposed to erosion in accordance with NR 135.06 (2). In the quarry location, sequential interim reclamation will be done so as to minimize the area impacted and to reduce the fees. 

Once the area is stabilized, Endurorock will request that the Bellows County regulatory authority consider the increment temporarily reclaimed for the purposes of reduction of fees under NR 135.41. Likewise, we envision that the scenic berm will also be a candidate to petition Bellows County for a fee reduction.

H. Follow-up Inspections and Necessary Site Maintenance
Endurorock will inspect the sediment and erosion control systems on a regular basis and immediately after severe storms. Endurorock will conduct periodic follow-up inspections of all reclaimed or otherwise stabilized surfaces to ensure they are in a condition stable enough to control erosion and sedimentation. Endurorock will inspect and maintain all reclaimed areas. 

When damage caused by traffic, wind, water or other cause is detected, Endurorock will promptly perform all necessary maintenance and repair work to the erosion control system. Likewise, other work necessary to ensure long-term success of the vegetation including follow-up fertilization, other necessary soil amendments as well as any weed or pest control that may be needed to restore and maintain adequate vegetative cover will be accomplished.

As part of maintenance of the reclaimed site, Endurorock will perform any necessary weed control or pest control and maintenance both to facilitate the establishment and survival of vegetation. Exotic species that occur on the site or are accidentally added though contaminants in the seed mixes or through the use of hay or other mulch products that are not weed free will be promptly controlled through fire, mechanical means or with herbicides. This is especially true when the species appears on the list of state noxious weeds. This will continue until the Bellows County RA issues the certificate of completion (COC).

Criteria for Successful Reclamation {refer to Appendix F}

Endurorock will demonstrate compliance with the revegetation success standards (performance standards) for each post-mining land use contained in the approved reclamation plan. The techniques employed are as follows: percent cover will be determined as total cover (expressed as a percentage) as measured by coverage of the canopy (vertical projection of plant parts) and will be recorded by species. Cover will be measured over the entire revegetated site at no less than 20 randomly placed square meter quadrats for each 10 acre area.

Success criteria will vary with the post-mining land use. In addition, both presence (a species list) and frequency (number of quadrats the species occurs in) will be included.

Certification of the Reclamation Plan

I hereby certify, as a duly authorized representative or agent, that __________________________ (name of operator) will comply with the provisions of this reclamation plan as well as the statewide nonmetallic mining reclamation standards established in ss. NR 135.05 through NR 135.15, Wis. Adm. Code.

Signature of Applicant or Duly Authorized Agent

Date Signed

_______________________________________              _____________










This section is required if the landowner or lessee of the property is different from the operator indicated above.

I/we, as the landowner(s) or lessee(s) of the property described herein, do hereby certify that I/we have reviewed the reclamation plan submitted by __________________________________ (name of operator), concur with its provisions, and agree to permit its implementation. 

Signature of Landowner(s) or Lessee(s)



Date Signed

_______________________________________                            _____________










_______________________________________                            _____________


Final Site Actions

The final removal of mining-related structures, drainage structures and sediment control structures will be accomplished once the vegetative cover is robust enough to provide equivalent protection. At such time and in accordance with the approved reclamation plan those structures will be removed and the soils in such areas will be reclaimed as described in the reclamation plan (NR 135.11-135.19). At this time Endurorock will request the Regulatory Authority to perform the necessary inspection and evaluation work to certify the reclamation as complete (COC) and to release the financial assurance.

Financial Assurance

{For more information on reclamation costs and financial assurance, a table that may be used to aid in determining the dollar amount has been included in Appendix F.}
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