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Section Six
Resource Extraction
2011-2016 NPS Pollution Management Plan 
Statewide Program
Introduction
Resource extraction is an expansive and multi-faceted industry in Arkansas. Arkansas Department of Environmental Quality (ADEQ) currently has 301 permitted and authorized mine sites across the state (Figure 6.1). There are an estimated 50 additional active quarry sites that were grandfathered after passage of the Arkansas Quarry Operation, Reclamation and Safe Closure Act. ADEQ has also estimated that upwards of 500 abandoned mine sites may exist that range from under an acre in size to over 100 acres in size. To date, the Arkansas Oil and Gas Commission (AOGC) have issued over 44,400 permits for oil, gas and brine wells. However, efforts to accurately locate and investigate all of these sites for potential storm water pollution problems remain a difficult challenge. It should be noted that the Arkansas Game and Fish Commission (AGFC) provided a two year grant (2010/2011) allowing the addition of 17 inspectors to the ADEQ employee ranks. Though a valuable contribution to the effort, it remains a short-term fix to the long term needs of funding, personnel and time. For the purposes of the Nonpoint Source (NPS) Pollution Management Plan, categories of resource extraction include surface mining, subsurface mining, dredge mining, abandoned mine sites and petroleum extraction activities (includes both natural gas and crude oil).
Figure 6.1: Location of ADEQ permitted mine sites http://www.arkansaswater.org/NPSmanagementPlan/Images/Chapter%206/Figure%206.1%20Arkansas%20Mine%20Sites.jpg 
Source: AEDQ
The most current List of Impaired Waterbodies identifies 284.5 stream miles where the primary or secondary source of impairment is resource extraction (ADEQ, 2008). Table 6.1 lists the streams listed as impaired due to resource extraction with a total maximum daily load (TMDL) and Table 6.2 lists waterbodies that may be impaired or one or more designated uses may not be attained due to resource extraction. Specific pollutants identified as causing impairment due to resource extraction activities were: Cl (chloride), SO4 (sulfates), TDS (total dissolved solids), Cu (copper), Pb (lead), and Zn (zinc), Be (beryllium).
Table 6.1: Streams impaired by resource extraction with TMDLs by hydrologic unit code (HUC)
	Stream Name
	HUC
	Reach
	Planning
Segment
	Miles
	Major
Cause
	TMDL
Date

	Flat Cr.
	8040201
	-706
	2D
	16.0
	Cl
	2003

	Flat Cr.
	8040201
	-706
	2D
	
	SO4
	2003

	Flat Cr.
	8040201
	-706
	2D
	
	TDS
	2003

	Salt Cr.
	8040201
	-806
	2D
	8.0
	Cl
	2003

	Salt Cr.
	8040201
	-806
	2D
	
	TDS
	2003

	Total Miles
	24.0
	


Table 6.2: Streams that may be impaired by resource extraction without TMDLs by hydrologic unit code (HUC)
	Stream Name
	HUC
	Reach
	Planning
Segment
	Miles
	Cause
	Cat

	
	
	
	
	
	1
	2
	3
	

	Cove Creek
	8040101
	-970
	2F
	9.6
	SO4
	TDS
	Zn
	5a

	Cove Creek
	8040101
	-970
	2F
	
	Be
	
	
	5a

	Smackover Creek
	8040201
	-6
	2D
	14.8
	Zn
	
	
	5d

	Smackover Creek
	8040201
	-7
	2D
	29.1
	Zn
	
	
	5d

	Bayou De L'outre
	8040202
	-006
	2D
	32.4
	Zn
	
	
	5a

	Bayou De L'outre
	8040202
	-006
	2D
	
	TDS
	SO4
	
	5a

	Bayou De L'outre
	8040202
	-007
	2D
	6.9
	Zn
	
	
	5a

	Bayou De L'outre
	8040202
	-007
	2D
	
	TDS
	SO4
	
	5a

	Bayou De L'outre
	8040202
	-008
	2D
	10.6
	Zn
	
	
	5a

	Bayou De L'outre
	8040202
	-008
	2D
	
	TDS
	SO4
	
	5a


	Stream Name
	HUC
	Reach
	Planning
Segment
	Miles
	Cause
	Cat

	
	
	
	
	
	1
	2
	3
	

	Saline River
	8040203
	-10
	2C
	29.8
	TDS
	SO4
	
	5b

	Little Cornie Bayou
	8040206
	-816
	2E
	3.0
	Zn
	   SI
	
	5c

	Little Cornie Bayou
	8040206
	-816
	2E
	
	SO4
	
	
	5d

	Little Cornie Bayou
	8040206
	-716
	2E
	5.0
	Zn
	   SI
	
	5c

	Little Cornie Bayou
	8040206
	-716
	2E
	
	SO4
	
	
	5d

	Little Cornie Creek
	8040206
	-016
	2E
	18.0
	Zn
	   SI
	
	5c

	Little Cornie Creek
	8040206
	-016
	2E
	
	SO4
	
	
	5d

	Big Cornie Creek
	8040206
	-015
	2E
	15.0
	Zn
	   SI
	
	5c

	Big Cornie Creek
	8040206
	-015
	2E
	
	SO4
	
	
	5d

	Chamberlain Creek
	8040102
	-971
	2F
	2.5
	pH
	   Cl
	SO4
	5a

	Chamberlain Creek
	8040102
	-971
	2F
	
	Cd
	   Cu
	Zn
	5a

	Lucinda Creek
	8040102
	-975
	2F
	2.2
	pH
	   SO4
	Zn
	5a

	Walker Branch
	8040206
	-916
	2E
	3.0
	Zn
	   SI
	
	5c

	Walker Branch
	8040206
	-916
	2E
	
	SO4
	
	
	5d

	S. Fork Caddo
	8040102
	-023
	2F
	16.6
	Cu
	Zn
	
	5a

	Caddo River 
	8040102
	-019
	2F
	7.7
	Zn
	
	
	5c

	Caddo River 
	8040102
	-018
	2F
	4.1
	Zn
	
	
	5c

	D.C. Creek
	8040102
	-923
	2F
	5.0
	Be
	   Zn
	
	5c

	Caddo River 
	8040102
	-016
	2F
	13.5
	Zn
	
	
	5c

	Caddo River
	8040102
	-016
	2F
	
	Be
	
	
	5d

	Crooked Creek
	11010003
	-048
	4I
	31.7
	Temp
	
	
	5a

	Total Stream Miles
	260.5
	


Potential Pollutants
NPS pollution may potentially occur in a number of forms. Specifically, NPS pollution may occur from stormwater runoff from open-cut mine sites and quarry operations, turbidity and siltation due to in-stream gravel mining, acid mine drainage (AMD) from surface coal mining operations, and surface and groundwater contamination due to petroleum extraction activities.
Surface Mining Operations: Surface mining operations are required to
address point and NPS pollution issues through the application process, performance standards contained in the regulations and through a combination of best management practices (BMPs). Surface mining operations, coal and non-coal are particularly prone to the erosive forces of wind and water due to availability of loose, exposed soil with no vegetative cover or proximity of the operation to a waterbody. Since the 1998 Arkansas NPS Pollution Management Plan addressed resource extraction, the regulatory requirements addressing runoff issues regarding open-cut mining and in-stream gravel mining operations have become more restrictive. Specifically, Regulation 15 requires the maintenance of an undisturbed buffer zone of 100 feet between the permit boundary and ordinary high water mark of a waterway for open-cut mining operations. Siltation and turbidity issues for in-stream gravel mining are addressed through the requirement that any material removal below the ordinary high water mark may not create a violation of the state’s water quality standards. Additionally, material removal must not be conducted below an elevation of one (1) foot above the elevation of the surface of the water at the time of removal. If the stream is dry, material removal may proceed to a depth equivalent to one (1) foot above the lowest point of a cross section of the stream in that location. Material removal must not create conditions that will cause the stream to change course or alter the location of the deepest part of the stream channel or cause bank or channel instability.
Bituminous Coal and Lignite Mining: AMD is the primary concern associated with runoff issues with bituminous coal mining in Arkansas. AMD may occur when surface mining activities expose spoil materials to an oxidizing environment, AMD may also occur from subsurface coal mining operations. Under normal circumstances, the erosive forces of wind and water would weather the surface of the ground; however, the process of mining accelerates the reaction rates of the materials contained in the soil and facilitates pyrite weathering (Office of Surface Mining and Reclamation, 2005). AMD, with its low pH, facilitates the extraction of heavy metals such as lignite, copper, nickel, and zinc. AMD intrusion into surrounding surface and groundwater can be a source of contaminants.
Oil and Gas Extraction: Oil and gas resource extraction operations (exploration, development and production activities) can contribute NPS pollutants. Discharges associated with these oil and gas resource activities may be considered point source discharges (produced water, drill cutting, drilling fluid discharges, etc.) and can be significant localized contributions. Possible contributions to the NPS pollution load are seeping and overflowing drilling site reserve pits (drilling fluids) and production pits (produced water, hydrocarbons, radium), contaminated storm water runoff from drilling and pipeline right of ways, workover, production sites, silt, etc. (Louisiana DEQ, 1999). It is important to note that different aspects of oil and gas extraction falls under different agency authority (OGC/ADEQ) and different departments within the responsible agencies (Mining/Hazardous Waste/Water Divisions of ADEQ).
Water Quality/Program Goals
ADEQ’s most current List of Impaired Waterbodies indicates 284.5 miles of streams in Arkansas which are not fully supporting their designated uses due to resource extraction activities. The ultimate water quality goal is to have no impairment listed due to resource extraction activities and to prevent any potential sources of impairment from occurring due to resource extraction activities.
Objectives and Milestones
ADEQ is the lead agency for implementation of the resource extraction statewide program. For all statewide programs, the overall program strategy is to continue the voluntary process whereby federal and state programs cooperate in priority areas of the state, where water quality problems have been identified. As long as this cooperative process results in improved implementation of BMPs and reductions in NPS pollutant loads, it will be viewed as successful. However, if the cooperative process does not result in NPS reductions and water quality improvements, then ADEQ will investigate additional steps needed to enable waterbodies to meet their designated uses. Short- and long-term objectives are described below.
6.1. Develop and implement education program for permitees on BMPs to reduce NPS pollution. Encourage participation in education workshops, Stream Teams, and other educational programs through outreach and watershed groups.
Timeline for Milestones: October 2011 – September 2016
6.2. Continue to educate county and city government officials on resource extraction issues related to NPS pollution so they may identify and appropriately report non-permitted resource extraction activities.
Timeline for Milestones: October 2011 – September 2016
6.3. Continue to strengthen BMPs to fill gaps and remain consistent with changing research and practices. Update Surface Mining BMP Manual as needed. Develop BMPs for oil and gas extraction.
Timeline for Milestones: October 2011 - September 2016
6.4. Create and maintain Geographical Information Systems (GIS) database of all resource extraction operations. Explore methods to use GIS to improve monitoring of BMP implementation and estimate the benefits of BMP implementation.
Timeline for Milestones: October 2011 - September 2016
Brief Summary of Institutional Context
NPS pollution issues are currently addressed through the implementation of ADEQ, United States Army Corps of Engineers (USACE), U.S. Department of Agriculture Natural Resources Conservation Service (NRCS), and U.S. Environmental Protection Agency (EPA) requirements for resource extraction activities. ADEQ Regulations 1, 6, 15, 17, 20, summarized below, regulate point and nonpoint source pollution from resource extraction activities in Arkansas. In 2001, the ADEQ Mining Division published Conservation Practices for the Reclamation of Surface Mines in Arkansas which addresses a number of nonpoint source issues through the framework of ADEQ regulations and BMPs (ADEQ, 2001). Specifically, storm water issues are addressed through permitting requirements, administrative conservation practices, erosion control conservation practices and reclamation conservation practices.
The ADEQ regulates the surface runoff associated with these activities by authority delegated by the EPA to the state of Arkansas to oversee a permitting program in lieu of the Federal National Pollution Discharge Elimination System (NPDES). In addition to implementing the NPDES permitting system, ADEQ has direct permitting authority over several types of resource extraction activities that could contribute to NPS pollution. Surface mining is regulated by the ADEQ Surface Mining and Reclamation Division and consists of three programs.
1. Coal, Non-Coal, and Quarries: The Arkansas Surface Coal Mining and Reclamation Code, or Regulation 20, provides the regulatory framework for the Coal Program. Regulation 20 was adopted to provide coal mining operations with a set of performance standards that must be followed during mining and the process of reclaiming the land for beneficial use. Currently twelve seven? permitted coal mining operations exist in the Arkansas Coal Field Zone which can be found in the Arkansas River Valley between Fort Smith and Russellville. The Arkansas Coal Field Zone, which contains bituminous coal, is estimated to be approximately sixty miles long and thirty-three miles wide, and includes parts of Crawford, Franklin, Johnson, Logan, Pope, Sebastian and Scott Counties.
An important aspect of the Coal Program is the Abandoned Mine Land (AML) program which provides federal funding for reclamation of high priority abandoned coal mines that existed before the passage of the Federal Surface Mining Control and Reclamation Act of 1977. . Coal mining operations permitted since the passage of the Federal Surface Mining Control and Reclamation Act of 1977 are required to secure funds through a reclamation bond instrument which will fund reclamation activities should the facility be unable to reclaim the site.
2. The Arkansas Open-Cut Mining and Land Reclamation Code: Regulation 15 is the regulatory framework for the Non-Coal Program. Regulation 15 provides the state’s mining operations with a set of performance standards that must be followed during open cut mining and during the process of reclaiming the land to a beneficial use. Regulation 15 defines open-cut mining as the surface extraction of clay, bauxite, sand, gravel, soil, shale, or other materials for commercial purposes. In 2008, 292 permitted non-coal mining operations, including quarry and in-stream gravel mining operations, were permitted through the ADEQ Surface Mining and Reclamation Division Non-Coal Program. 
The third component of the mining regulatory program concerns quarries. 
3. The Arkansas Quarry Operation, Reclamation, and Safe Closure Act, Act 1166 of 1997: As amended, this act does not provide for a separate set of regulations, all the requirements are in the law. The quarry law defers storm water runoff issues to the NPDES permit for the quarry site. There are currently 73 active Notifications of Intent (NOI) to quarry on file with ADEQ (ADEQ, 2005).
Regulation 17, the Arkansas Underground Injection Control Code, and Regulation 1, the Regulation for the Prevention of Pollution of Salt Water and Other Oil Field Wastes Produced by Wells in All Fields or Pools, provide the regulatory framework for the ADEQ Water Division, State Permits Branch to provide oversight to the petroleum industry regarding the disposal aspect of petroleum extraction activities.
Regulation 1 regulates disposal of salt water and liquid wastes associated with oil and gas wells. Regulation 17 classifies underground injection wells and regulates well injection. Currently, 488 disposal wells for oil and gas facilities have been permitted through the ADEQ, Water Division, State Permits Branch (ADEQ, 2005). The Arkansas Oil and Gas Commission issue permits for the drilling and operational components of active oil and gas wells.
Cooperating Entities
Cooperating entities are listed and described in cooperating entities section of the 2011-2016 NPS Pollution Management Plan.
Federal Consistency
The Arkansas Surface Coal Mining and Reclamation Code, Regulation 20, was adopted to be no more stringent than federal regulations. Act 134 of 1979, as amended by Act 647 of 1979, authorized the state to adopt, issue, and amend rules and regulations pertaining to surface coal mining and reclamation. The regulations are required to be consistent with, but no more restrictive than, the regulations issued by the U.S. Secretary of the Interior. Oversight for this program is provided by the Office of Surface Mining Reclamation and Enforcement (OSMRE), Department of the Interior. No federal oversight exists for surface non-coal mining operations. Existing non-coal mining regulations have been adopted and amended by ADEQ.
The ADEQ Water Division receives grant oversight from EPA for the implementation of the Underground Injection Control Code program, Regulation 17, in accordance with the Safe Drinking Water Act. The ADEQ Water Division receives no oversight or monies for the implementation of Regulation 1. AOGC permits the production wells for oil and gas facilities. USACE regulates dredging of navigable rivers and harbors under the Rivers and Harbors Act.
Program Tracking and Evaluation
The resource extraction section of the NPS Pollution Management Plan can be tracked and evaluated on three levels: short-term inputs, intermediate processes, and long-term outcomes.
The program will track program activities (e.g., how many individuals participated in education and training programs, how many fact sheets were developed, how many BMP manuals were distributed, etc). These input measures track effort expended, which is a first and necessary step toward effecting change. ANRC will require grantees to incorporate these measures into their project requests.
The second measure of the program focuses on whether program activities result in behavioral changes (i.e., BMP implementation at mine sites). ADEQ inspectors started monitoring implementation of NPS pollution BMPs at mine sites in 2003. Data from inspection reports are entered into a database. As funding becomes available, ADEQ will explore options for analyzing and reporting BMP implementation data.
Timeline for Milestones: October 2011 – September 2016
The ultimate measure of the program is whether or not streams are removed from the ADEQ List of Impaired Waterbodies. The desired evaluation outcome is that resource extraction will not be listed as a primary or secondary source contributing to impairment of waterbodies in future lists.
Timeline for Milestones: October 2011 – September 2016
BMPs
The following BMPs were taken from the Conservation Practices for the Reclamation of Surface Mines in Arkansas (ADEQ 2001). The handbook was designed to be a reference guide for anyone who is conducting, or wants to conduct, surface mining operations in Arkansas. BMPs have not been developed for oil and gas extraction.
Erosion Control Conservation Practices
Silt Fences: Appropriate for use below affected areas where sheet and rill erosion may be encountered. Installation must occur so that the fence fabric extends below the ground’s surface when it is anchored and the fence is constructed perpendicular to the water’s flow direction. Proper and timely maintenance of silt fences is necessary to keep this BMP from becoming overloaded with sediment and blown out.
Hay Bales: Effectiveness relies on proper ground preparation, placement of the bales and proper staking. After silt accumulates on the bales, maintenance is required to prevent water from bypassing the bale.
Grading: Proper grading reduces the velocity and ability of the water to erode slopes during storm events. Non-coal mining operations are required to maintain a slope of no greater than 3:1.
Vegetation: The establishment of vegetation on properly graded slopes is effective in preventing NPS pollution due to rain events. Self-sustaining vegetative cover reduces the ability of the slopes to erode.
Diversion Ditches and Berms: The decision where to place ditches and berms should be an integral part of the planning phase of mining operations.
Sediment Ponds: Sediment ponds are a highly effective means to collect stormwater runoff and allow the suspended particles to settle. As with other BMPs, inspections of the structure should be conducted routinely to determine if it has maintained its structural integrity.
Rip-rap: A term for loose, large, angular rocks that can be used to create erosion resistant structures to protect the soil at locations where high velocity may occur. Rip-rap is commonly used in conjunction with other BMPs to boost the overall performance of the practice. Riprap should normally be under laid with filter fabric or an erosion control matting so that underlying sediment will not be pulled out by water flowing over the rip-rap causing the bank to collapse on itself.
Mulching: This refers to the application of organic or other materials to the soil surface to prevent erosion and retain soil moisture for seed germination. Mulching is highly recommended during all reclamation efforts for mined land. Hay or straw, wood chips, and wood fibers are commonly used for mulching purposes. Mulch may be applied by hand or blower system. Mulching with erosion control mats and blankets provide soil stabilization after seeding.
Chemical Soil Binders: Effective when properly tailored for the specific soil conditions of the site. The binder is usually in the form of a long chain polymer and acts to bind the soil together long enough for seed germination.
Check Dams: Structures designed to slow or impede the flow of water through drainage channels. The rate of channel erosion may be decreased allowing the channel time to stabilize with vegetation. As with other sediment control structures, maintenance is required to keep the sediment from bypassing the structure. Check dams are commonly made from sand and gravel, rip-rap, logs, or brush.
Reclamation Conservation Practices
Preservation of Topsoil: Topsoil should be stripped as a separate layer and stored for future use during reclamation. During storage, topsoil should be protected from unnecessary compaction and from the erosion forces of wind and water. Once the soil has been stockpiled, temporary vegetative cover should be established on the stockpile before seeding.
Topsoil Replacement: The replacement of the topsoil is dependent on the final use proposed for the reclaimed site. When appropriate, consider amending top soil with poultry litter or other animal production byproducts from nutrient surplus areas.
Soil Analysis: Once the topsoil has been replaced, a soil analysis should be prepared to determine the correct soil amendments necessary. These amendments include the nutrients and fertilizer necessary for proper vegetative growth. The tests are provided by local conservation districts or state operated universities at little or no cost to the operator.
Coverage of Acid Forming Materials: Surface coal mining can potentially expose acid forming materials to the erosion forces of wind and water and cause the formation of AMD. AMD is caused by the exposure of acid forming materials such as iron pyrite (FeS2) to conditions where oxygen and water are present. The chemical reaction of these compounds produces a strong acid. To minimize the production AMD, the operator must be able to identify the acid-producing materials present and plan to separate the spoil that contains these materials for immediate disposal. The common method of disposal is to place these materials in a location that allows for the covering of the material with a cap that prevents the chemical reaction from taking place. Additionally, seams of acid forming materials which may remain in the final highwall must be covered. Commonly, the seam exposure is covered by water in a permanent impoundment. This method, however, does allow for the creation of a limited amount of AMD while the acid forming material is leached from the highwall until the chemical reaction stabilizes.
Overburden Storage: Vegetative cover should be established on overburden materials to prevent heavy sediment loads from occurring due to the exposure of the overburden with water.
Excessive Refuse/Spoil Disposal: Excess spoil, which should be disposed of, will not be implemented in to the reclamation efforts at the mine site. Options include marketing the spoil commercially, or if that is not an option, constructing permanent disposal areas within the permitted site.
Other Mining Related Conservation Practices
Acid Mine Drainage (AMD) Treatment: 
· Active AMD treatment consists of applying chemicals to precipitate metals and
neutralize the acidity found in AMD.
· Passive AMD treatment is designed for long term, usually 20 to 40 years,
treatment of AMD. The four basic passive methods used are: wetlands (aerobic and anaerobic), anoxic limestone drains (ALD), successive alkalinity producing systems (SAPs), and limestone lined ponds. These methods may be combined to increase the overall effectiveness of the treatment.
Geotextiles: Permeable textile used for geotechnical engineering purposes when dealing with soil stability, rock stability, and erosion control. Geotextiles can be used to reinforce, filter, and direct planar water flow over the soil surface.
Drop Structures: Provide transportation conduit for water to be moved vertically down a slope without creating erosion. Drop structures are commonly combined with diversion ditches to manage water flow across a slope. A spillway on a dam and a simple vertical rock lined ditch are both a type of drop structure.
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