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Comments for 35 CSR 4

George Monk and Molly Schaffnit
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gmonk@citynet.net

Our comments for 35 CSR 4 changes will be in two parts. The first part will focus on rule changes for pits and the new section for large volume pits. The second part will point out deficiencies in the rule in other sections that have not been changed. An example is the lack of a definition for “waters of the state” that we believe should appear in 35 CSR 4.2 under Definitions.

We are attaching as appendices material that we’ll refer to in these comments. Appendix 1 is the Pits section of our Comments for the Total Dissolved Solids Water Standards Criteria (July 2009),
 Appendix 2 is the Interim Environmental Assessment for 47-079-00731 and 47-079-01492, Putnam County, West Virginia (June 2009),
  and Appendix 3 is Waste Pits, Draft Recommendations for Pit Regulations (2009)
 which appeared on our web site.

Appendix 1 offers an overview of what we feel are important deficiencies in the state’s current program related to pits. This appendix provides the reasoning for many of our comments and appeared first in a slightly different form on our Sootypaws blog.

The Interim Environmental Assessment that appears in Appendix 2 provides an example of what can happen when an operator improperly sites and closes a pit. We’ve been able to document the pit polluting a river hundreds of feet away.

Our Waste Pits, Draft Recommendations for Pit Regulations (hereafter called Draft Recommendations) appeared in spring 2009 on our web site and forms Appendix 3 of these comments. The details of the direction we believe the state should be moving toward appeared first here.

We provide full citations for the resources used in our comments, including web URLs, in the Sources section at the end of the comments and at the end of appendices 1 and 2.

Part One

Pits and Large Volume Pits

Broadly, we don’t believe the revised regulation as it appears in 35CSR4.16.4 and 35CSR4.21 is protective enough of the environment and health and safety of persons. We believe that specific requirements are necessary in regard to siting pits and impoundments (we use the word pits generally, below, for both) in relation to surface and ground water, domestic and municipal water supplies, and buildings used by persons (residences, schools, businesses, churches, etc.). As the rule is written, an operator could legally put a well 200 feet from a residence, the pit in the front yard and land apply waste in the back yard. We believe all pits should require individual permits, that all should be certified by a Professional Engineer, and all should have specific closure requirements, including permanent marker and deed notice.

We realize some of these specifics could be managed satisfactorily in a permit’s requirements (such as they now occur in the General Water Pollution Control Permit),
 or site construction and reclamation requirements (such as they appear in the Erosion and Sediment Control Field Manual).
 Unfortunately, both the General Permit and the Field Manual are woefully out of date and don’t come close to meeting current needs, much less the more stringent requirements we believe are necessary.

We’re concerned that the state is again approaching the problems of pits, and the way industry constructs and utilizes pits, in a piecemeal fashion. We believe, as we’ll state again below, that all pit regulations should appear in a single section of the Code. We believe that the state should determine to use the power it has to regulate an industry that other states have found to be willful and capricious.
 The anticipated regulation changes don’t do nearly enough to protect the state’s environment or its citizens.

16.4.a.  Any All pits and impoundments shall be constructed and maintained so as to prevent seepage, leakage or overflows, and to maintain its their integrity.

This subsection needs additional wording such as “in order to protect the waters of the state” after “integrity.” The wording of this subsection should provide a rationale rather than just a description of what can go wrong.

16.4.c.  All pits and impoundments shall have adequate freeboard to prevent overflow, and in no case shall the freeboard be less than two (2) feet. When an operator is unable to maintain adequate freeboard to prevent overflow from any pit, the operator shall notify the district inspector shall be notified by the well operator and an additional pit (or alternative overflow facility) shall be constructed under the supervision of the Chief,. The additional pit or alternative overflow facility which shall also meet the requirements specified in this subsection (16.4).

We wholeheartedly agree with the change made. We believe quantification, often currently lacking, is required for construction, operational and reclamation requirements for oil and gas activities.

16.4.d.  If existing soil is not suitable to prevent seepage or leakage, other materials which are impervious shall be used as a liner for a pit.  All pits and impoundments shall have a synthetic liner to prevent seepage or leakage. Any All such liners shall be installed in such a manner as to protect the structural integrity of both pit or impoundment and liner.

We agree that liners are absolutely required for all pits and impoundments. We believe that a specific type and thickness of liner should be given as a minimum requirement for temporary pits (such as 20 mil LLDPE) and for permanent pits (60 mil HDPE, dual lined with leak detection).

We also believe that specific requirements for the installation of liners, including anchor trench description and width of levee wall, are necessary. If these requirements are not stated in regulation, they must be explicitly stated in the permit. We’ll discuss liners and installation more fully below.

16.4.e.  Dikes and embankments associated with pits and impoundments shall be constructed of compacted material and maintained with a slope that will preserve the structural integrity of such dike or embankment.
This subsection needs to be more detailed. The intent is vague. Either add “in order to protect waters of the state” and have fuller requirements in a permit, or disallow the use of fill soils without written permission from the Office of Oil and Gas (OOG).

16.4.g.  Reclamation of the pits and impoundments shall not cause an overflow and/or discharge of materials to waters of the state.
Reclamation requirements need to be more fully detailed. Closure should require either encapsulation or removal of pit contents. Cover should be 3 feet minimum over encapsulated cell. Soil should be contoured to prevent ponding before seeding. Our Draft Recommendations (sections 5.004-5.008) provides a description of widely accepted closure requirements (page 33 in Appendix 3)

16.4.h.  All drilling pits, and impoundments, and alternative overflow prevention facilities shall be constructed, maintained, and reclaimed so as not to be left in such condition as to constitute a hazard or to prevent use of the surface for agricultural purposes after the expiration of the six (6) month or extended period for reclamation prescribed by W. Va. Code §22-6-30. The reclamation period for pits permitted with multiple wells shall be calculated from the date the last well was drilled.

Wells are being drilled in and around urban areas. The “agricultural purposes” in this subsection is inappropriate or should have its own subsection. Pits should be constructed, operated and maintained, and closed and reclaimed so as to protect the state’s environment and residents’ safety and health.

Large volume pits

On the whole we agree with the wording and intent of this section. We believe its effectiveness is diminished because of vagueness of wording at points. It is also not explicitly clear that this section states requirements in addition to those given in 16.4. We’re not sure why the Department felt it was necessary to create a whole new section for larger pits.

21.1. All pits and impoundments used in association with an oil and gas operation, whether permitted or not, shall be constructed only in locations appropriate for the storage of water, including wastewater, and shall be designed, constructed, located, maintained, and used in accordance with this rule and in such a manner as to minimize adverse environmental impacts and to assure safety to the public. Notice of construction of all pits and impoundments shall be provided to the Office prior to construction. Such notice shall identify the location and dimensions of the pit or impoundment. The Office shall have the authority for inspection of these sites and the enforcement of this rule. 

We believe a separate permit for each pit would satisfy many of the requirements of this subsection and would have stronger effect instead of Notice of construction etc. Ideally, pits under 5,000 barrels could use a general permit; larger pits would require a special permit based on the general permit.

The last sentence (The Office shall etc.) seems to indicate that the OOG doesn’t have the authority to inspect smaller pits. Again, we don’t understand why the requirements in Section 21 shouldn’t appear in 16.4 (or vice versa).

The separation of a 5,000-barrel pit, from “smaller” pits, creating special requirements so that a 4,980-barrel pit does not have to meet these same requirements seems perverse. Is there some overriding rationale for why a pit having 20 barrels less doesn’t require “construction only in locations appropriate?” The 5,000-barrel cutoff point is artificial and arbitrary. Large volume pits do require care in siting and construction, but so do smaller volume pits.

We believe the Department should move the requirements in section 16.4 to section 21, making section 21 the state’s pit rule, whole and coherent.

21.2.a. Be constructed in accordance with plans designed and certified by a West Virginia registered professional engineer; 

We agree that a Professional Engineer should be required to certify all pit design and construction. We believe this is true for all pits, regardless of size (see our Draft Recommendations, section 1.002, page 27 in Appendix 3).

As worded the subsection could mean that a possibly inappropriate “one size fits all” pit plan could be used. We believe that a West Virginia registered Professional Engineer’s making a site-specific plan for each pit constructed would best ensure public safety.

21.2.b. Provide adequate freeboard of no less than two (2) feet to resist overtopping by waves or sudden increases in volume and to provide adequate slope protection against surface erosion and sudden drawdown; and 

Freeboard of 2 feet should be required at all times. As worded this is just a design requirement. At all times means that if the pit develops a breach or there’s a break in the liner, the freeboard must be maintained so the level of the pit is 2 feet below the breach or break.

21.3. In constructing the dike or embankment, the operator shall remove all topsoil from the foundation, install cutoff trenches where necessary to ensure stability, provide for proper compaction and ensure against excessive settlement by excluding sod, roots or frozen soil from the embankment. Permanent vegetative cover, free of brush and trees, shall be established on all dikes and embankments. 

Vegetative cover is a good requirement. We believe 70% cover should be attained before pit is considered operational. As written this subsection’s intent isn’t clear. Is seeding all that is required? During reclamation only?

21.4. A pit or impoundment that is constructed in such a manner that it (a) Rises twenty-five (25) feet or more above the natural bed of a stream or watercourse as measured from the downstream toe of the embankment and does or can impound fifteen (15) acre-feet or more of water; or (b) Rises six (6) feet or more above the natural bed of a stream or watercourse as measured from the downstream toe of the embankment and does or can impound fifty (50) acre-feet or more of water is, by definition, a dam and is thereby subject to the provisions of the West Virginia Dam Control Act, W. Va. Code §22-14-1, et seq.
This requirement, and the one in 21.5, doesn’t make sense to us unless it is permitting the use of existing streams or ponds as pits. That practice should be utterly disallowed. If the structures are temporary and for dewatering, that should be stated explicitly. We believe that dewatering from a stream, river, pond or lake should require a separate permit. A dewatering permit would allow the state to have better control and have knowledge of industry’s use of the waters of the state.

21.6.b. All pits and impoundments containing fluid must be inspected every three (3) days for the life of the pit or impoundment. Such inspection must be conducted by a company representative experienced in pit and impoundment construction. A company official shall certify to the Office monthly that the inspections have been conducted. If an inspection discloses a potential hazard, the company shall promptly inform the Office of the findings and of the emergency procedures formulated for public protection and remedial action. 

Inspection requirement that appears in this subsection is sensible and should be required for all pits. We would add a requirement for special inspections after significant rainfall events (e.g., 1 inch or more rainfall in 24-hour period). As noted below, our Draft Recommendations have inspection requirements for all pits, scheduled according to the size of the pit.

We would add the following particulars to the regulation or create wording in the regulation to support these particulars in a permit:

Distances for surface water

The location of a pit near a body of surface water should be regulated. New Mexico requires a distance of 300 feet from a river.
 Our Draft Recommendations (page 28 in Appendix 3) offers suggested distances from types of water bodies. These are based in part on New Mexico’s regulations but it should be mentioned that those in the Arkansas land application permit are a shorter distance.

Distances for ground water

There needs to be a stated distance between the bottom of a pit and seasonally high ground water. The Argonne National Laboratory recommends a minimum of 5 feet between the bottom of the pit and seasonally high water level.
 British Columbia requires a minimum of 1 meter.
 New Mexico in its recently updated regulations requires the distance be at least 50 feet.
 We believe the state, at a minimum, should follow the International Finance Corporation’s guideline of at least 15 feet between the bottom of the pit and seasonally high ground water.

There also need to be distances created for the pit in relation to groundwater used as domestic or municipal water supply.
 In Texas, water wells within 1 mile of a pit need to be recorded in the permit, as does the depth of the shallowest freshwater for those wells.
 Arkansas has similar requirements in its permit for landspraying.
 We believe that a pit should be no closer than 500 feet to a private water supply (either surface or ground). The distance between a pit and municipal water supply or intake should be much further.

Distances for buildings used by persons

There is a limit in this state (unless waived in writing) prohibiting a well being within 200 feet of a residence. There is no limit for pits, which can be closer. The Federal Housing Administration in Handbook 4150.2 states that dwellings, in order to receive mortgage insurance, need to be no closer than 300 feet of the edge of the well site.
 We believe that wording such as this should be included in the regulation or a stated distance, such as no closer than 500 feet to a building used by persons.

Liner installation requirements

Our Draft Recommendations (page 30 in Appendix 3) offers extensive descriptive permitting or regulatory wording for pit liners and their installation. We believe that a 20 mil LLDPE geomembrane liner should be the minimum required for a temporary pit (the most common type of pit). A permanent pit should have 2 liners and leak detection system. That type of pit’s liner should be 30 mil flexible PVC or 60 mil HDPE as a minimum. There are a number of descriptions of leak detection systems available; we used that found in New Mexico’s Rules.

Proper installation of pit liners is crucial. Smaller pits may be able to use single piece liners. Larger pits will need to have liner segments joined by seam wedge welding. We believe a 6 inch overlap with dual seams tested according to ASTM D 5820 (Standard Practice for Pressurized Air Channel Evaluation of Dual Seamed Geomembranes) is necessary. We also believe that requirements as to how seams are placed according to slope (up and down, not along slopes) should be stated, as should the minimum distance from the toe of a slope to a liner seam (5 feet).

Installation requires a trench (we believe an 18 inch V-shaped trench is best) with at least 2 feet between inner edge of anchor and pit slope. Improperly anchored liners or liners with inadequate levee bank will fail. We believe the OOG should have drawings available online for how liners should be anchored and showing levee bank width. There are companies that install liners and perhaps the OOG should keep a list, for operators, of those who do good work. Liners and their proper installation require a handbook prepared by the state.

Stormwater requirements

The anchor trench for the liner should not be used as part of the stormwater drainage system. Stormwater requirements should be well-stated in regulations, permit and OOG BMP publications. Stockpiles of chemicals should be elevated on skids set on liner material and surrounded with a dike. Liner material should be used under the rig if necessary to help keep contaminants from reaching the pad and being washed by rainwater off the pad.

Inspection

We believe all pits should have a required schedule of inspections. In section 4 of our Draft Recommendations (page 32 in Appendix 3) we require pits holding more than 5,000 barrels to be inspected once a day while they hold fluid. Pits without fluid can be inspected once a week.

Smaller pits can be inspected less frequently. A pit with less than 2,500 barrels should be inspected at least once a week. A pit with 2,500 to 4,999 barrels capacity should be inspected at least twice a week. Again, these inspections are to take place while there is fluid in the pit.

All pits should be inspected immediately after an unusual rainfall event (e.g., 1 inch or more in 24 hours).

Besides the necessity to inspect for proper freeboard, condition of the pit and liner, pits should be inspected to make sure they are not a source of wildlife death. The OOG should be contacted according to stated requirements when the pit structure is breached or broken or if there is wildlife death.

Monument and deed notice

If drill waste is buried, we believe the pit should have a permanent marker and a deed notice be filed in order to not disadvantage current or future surface or property owners. The Federal Housing Administration will not insure a mortgage if there is a possibility that the house is, or will be, sited on or near a pit.

Our Draft Recommendations in section 5.1 (page 33 in Appendix 3) gives the requirements for a marker and deed notice that we feel is necessary.

Part Two

Comments on other sections of the regulation

4.2 Definitions

A definition of the waters of the state is badly needed for this regulation, the General Permit and for any other publication or rule pertaining to oil and gas. Our suggested definition reads as follows:

“Waters of the state” shall mean all streams, lakes, marshes, ponds, watercourses, waterways, wells, springs, irrigation systems, drainage systems, and all other bodies or accumulations of water, surface and underground, natural or artificial, public or private, which are contained within, flow through, or border upon this state or any portion of the state.

4.5 Permits

We believe a separate permit should be required for each pit or impoundment constructed in the state. This would not prevent a pit being used for multiple wells. A pit permit would be a good vehicle to provide more particular construction, operation, closure and reclamation requirements. We believe a permit would be easier to update or alter than a regulation. With rapidly evolving technological changes in the regulated industry, this flexibility is necessary.

While we believe that each pit in this state should require a permit, we realize that in emergencies, a permit would not be possible. In section 6 of our Draft Recommendations  (page 34 in Appendix 3) we provide what we believe are realistic requirements for emergency pits.

4.5.5 Identification Markings

We’ve found that about a third of the wells we’ve examined do not meet the requirement in this regulation that all operational and plugged wells have API numbers.
 Complaints to the OOG have resulted in no action by companies to comply.

If non-adherence to this rule is a violation as stated in 35CSR4.5.6, the OOG needs to treat it as such. We have to believe if we find a large number of wells without API numbers or with tanks without required secondary containment that all operators are disregarding all regulations.

4.9 Form and Contents of Plats

We realize the purpose of the plat is to protect mineral owners and well operators. We believe that should not be the only purpose. Maps that are part of the well permit, or, as proposed by us, a pit permit, should indicate surface water presence and ground water depth within a specified distance from the well. Arkansas and Texas require within a mile, including the listing of all water wells and depths of ground water.

The USGS 7.5 quadrangles don’t show enough detail of types of surface water that should be protected, such as ephemeral and intermittent streams. A proper permit map would require a study of the site’s environs before application is made. A requirement that all pits be certified by a Professional Engineer would help make the application for a permit process less a slapdash affair.

There is no requirement for a minimum distance from a municipal water supply such as 2,500 feet from a well, pit or land application area. Such as distance should also be determined for buildings used by people and for domestic water supplies. The current distance of 200 feet to a residence from a well is completely inadequate considering the size of drill sites with multiple horizontal wells. 

We approve of 35 CSR 4.9.2.i and the requirement of UTM.

4.12 Well Records

Well records submitted to the state should include copies of MSDS sheets for drilling and fracturing additives. The state should have a database of chemicals that are being used by the oil and gas industry that could negatively affect surface and ground water or the health and safety of persons.

4.16 Reclamation

Reclamation details for site, road and pit need to be set out in detail. We’ve found a lack of understanding of the very basic requirements set forth in the Field Manual.
 Over three-quarters of the roads we’ve examined are bad by any reasonable standard and we find the Field Manual’s sedimentation controls are being used at only a few sites. The few sites that do adhere and follow the Field Manual are in stark contrast to the norm operated by industry in this state.

For example, sites should be seeded immediately after construction, for part or whole, within a set period of time such as a week. Where surface disturbance occurs, the area needs to be reseeded within a set period, such as a week. The lack of this requirement leads to erosion and sedimentation problems. Seeding should be done so as to achieve quantifiable cover, such as 70%, within a stipulated period.

4.17 Preventing Waste

Pollution can occur through contamination of soil with dry or wet chemicals or because of improper or inadequate stormwater drainage. A broadly worded requirement to follow state’s published BMP guidelines would be an improvement as long as the guidelines are published and thorough. Regulations are not enough. The state needs to create standards and manuals for better guidance. Illinois provides a good example.
 Other examples are Texas and New Mexico.

4.19.3 Water Sampling and Analysis

Laboratory analysis should be furnished to the state (for water testing done before and after drilling) so that the state can either make the information public or create its own publicly accessible database with date, location, constituents and concentrations, and reported depth of groundwater. This information would be useful for the industry, especially if a description of groundwater depth within a set distance (such as a mile of the well) is made a requirement for drilling, pit or land application permit.

We believe that methane should be a required analysis since contamination of ground water by methane and other pollutants has been found to be a common occurrence due to faulty industry practices.
 Methane is a public hazard in private water supplies and has resulted in well and home explosions.

Conclusions

We believe that input from the community should have been requested before changes in the regulation were attempted. The regulation as it stands shows a piecemeal and ineffective approach in protecting the environment and safety of the state’s residents during the activities of the oil and gas industry.

We realize a too closely worded regulation can lead to unintended results, but the current oil and gas regulations in this state are too vaguely worded when it comes to protection of waters of the state, environment, wildlife, and safety of residents. The same vagueness is not found when it comes to coal and other mineral interests. It’s time to put the state’s environment and citizens on an equal footing with mineral owners.

While more careful wording in a permit could be the DEP’s desire, a proper basis in regulation is necessary or the permit has no standing.
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Appendix 1

The Pits section from our Comments for the Total Dissolved Solids Water Standards Criteria (July 2009)

Pits

There is a wide range of problems related to pits that are due to lack of regulation or permitting. The current triad of General Permit, regulation, and Erosion and Sediment Control Field Manual
 (hereafter called Field Manual) has serious flaws.

Problems with the state’s regulations occur in these areas: no limitation of pit location in respect to ground water; no limitation of placement of pit on site (fill area) or near surface water; no specifications for proper liner and installation/welding; no technique for proper encapsulation of solid waste and cover requirements; and finally, no placement of permanent marker and deed notice to comply with Federal Housing Administration requirements
 for future builders and homeowners. The state’s policies do not protect the environment or the health and welfare of its citizens.

Groundwater

While the state’s regulations make offhand requirements to protect the waters of the state, there is no minimum distance between the bottom of the pit and ground water. The Argonne National Laboratory recommends a minimum of 5 feet between the bottom of the pit and seasonal high water level.
 British Columbia requires a minimum of 1 meter.
 New Mexico in its recently updated regulations requires the distance be at least 50 feet.
 We believe the state should at a minimum adopt the Argonne National Laboratory’s recommendation. A better choice would be at least 15 feet between the bottom of the pit and seasonably high ground water.

Pit Location

The pit needs to be placed in firm soil. Sandy soils are not appropriate without amendment of some sort according to the Railroad Commission of Texas.
 Fill soils are inappropriate and pits in fill soils need special written permission in British Columbia.
 Placing a pit on the edge of the pad by the fill slope is not recommended by the Field Manual but we believe this is quite common. With pits increasing dramatically in size, the state needs to regulate or somehow control the use of fill soils.

The pit needs to have the site constructed so that rain or other water is directed away from the pit (with berm and/or ditch). The General Permit actually sanctions the directing of stormwater into the pit (G15). Overflow of the pit because of improper stormwater drainage causes contamination of soils, ground and surface water. The freeboard needs to be a stated amount (New Mexico and Arkansas require 2 feet freeboard).

The location of a pit near a body of surface water should be regulated. New Mexico requires a distance of 300 feet from a river (other distances are regulated in New Mexico, such as 500 feet from a domestic water source).
 In Texas, water wells within 1 mile of a pit need to be recorded in the permit, as does the depth of the shallowest freshwater for those wells.
 Arkansas has similar requirements in its permit for landspraying.

Pit Liners

Pit liners are optional for this state but we believe are commonly used. Liners should always be required. The state has no specifications for liners which are available in a variety of materials and thicknesses.
 The state also has no requirements for locations of seams (up and down slopes, not laterally, for instance) or installation (type and depth of anchor trench). We believe that New Mexico’s regulations could easily be adapted.

Burial and Cover

Before burial, the solids at the bottom of the pit are encapsulated (though West Virginia doesn’t require encapsulation; open liners and contents can be buried shallowly). Basically, encapsulation means the pit liner’s edges are folded over the solids preventing their escape. Soil cover over the burial cell is important since enough depth is required to prevent plant roots from disturbing the liner’s integrity. The Argonne National Laboratory recommends at least 3 feet of cover.
 We believe that more is required where the reclaimed surface will eventually revert to forest. Soil cover needs to be graded so that the surface doesn’t allow the ponding of water. We believe the Argonne National Laboratory’s recommendations should be incorporated in the state’s regulations.

Permanent Marker

There needs to be a way to record the exact location of each pit in the state. In New Mexico this is done through a deed notice associated with the surface owner’s property deed. New Mexico also requires a permanent marker much like that required in this state for plugged wells ‑‑ a steel monument 3 feet above the ground’s surface.
 Arkansas requires a separate pit permit and registration for each pit and the pit number(s) posted at the drill site (British Columbia has similar requirements).
 New Mexico’s regulations were written so as to not disadvantage surface owners at the present or in the future because of Federal Housing Administration requirements.
 This state needs to do the same.

An Example of a Problem Pit

We’ve begun documenting a well site (47-079-01492) that demonstrates the flaws in the state’s program and the result. An Interim Environmental Assessment for the site appears as Appendix 2 to this document, but briefly what we’ve found was an inadequately closed and sited pit at this recently drilled site in Putnam County, above the Pocatalico River.
 Water is running through the closed pit which we believe is due to its being sited on a spring or in a spring’s drainage. Water was not observed traversing the pad to the area of the pit. Testing for chloride found a chain of connection between the pit area, the fill slope below the pit where drainage is visible, through a log and brush sediment barrier, onto a flat area where another, older, well is sited. High chloride was found in a drainage ditch on the flat and below. Because of mixing with other water from off the site, chloride at a lower (but still significant) concentration was found at the culvert inlet that drains to the Pocatalico River hundreds of feet from the pit.

If care had been taken in siting the pit in relation to ground and surface water and if the pit had been closed properly (there’s insufficient cover and water ponds on the surface), we believe there would have been no pollution. Unless remediation is undertaken the pit can be expected to affect the river and ground water for a long period of time.

We should not be able to find any drilling related contaminant leaving a site if the operator is doing their job properly and if the state is giving good guidance.
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Appendix 2

Interim Environmental Assessment for 47-079-00731 and 47-079-01492, Putnam County, West Virginia (June 2009)
This site has two wells close together situated just above the Pocatalico River. 731 was drilled in the 1960s, 1492 is a new well completed in 2008 whose site has yet to be reclaimed.

There are a number of serious problems with the overall site including noncompliance with federal SPCC regulations (40 CFR 112) and state regulations and legislated code.

We began an examination of this site in November 2008 when the drill rig for 1492 was still on the pad. Our website has photographs and descriptions of site visits through April 2009.
 In June 2009 we began sampling water and soil on the site. This interim report will discuss those findings.

We used low range (30 mg/l to 650 mg/l) Hach Quantab chloride test strips for testing. Water was tested directly at the site; soil samples were tested at home.

Twelve tests were made, 5 water and 7 soil. Samples were taken from the location of 1492’s improperly sited and closed pit,
 the fill slope below the pit, and in and below the log and brush sediment barrier at the base of the fill slope. Other samples were taken on the flat where 731 sits and at the ditch that drains this part of the site. The only off-site sample was gathered at a culvert inlet at the foot of the bank below 731. The culvert drains directly into the Pocatalico River and serves not just as drainage for part of the site but also the area to the east of the site.

Another culvert, to the west of the site, was not investigated. That culvert’s drainage ditch at the base of the bank is blocked by sediment from the site.

Soil sample locations

ID
Description
Chloride

Pad and pit for 1492 partway up hillside

S7
Soil sample from closed pit area in wet spot
>650 mg/l

Fill slope below pit

S6
Soil sample from fill slope above log pile. Sample was from dry soil higher on fill slope than S3 and S1 and above S1.
<30 mg/l

S1
Soil sample from fill slope close to log pile. Sample was from drainage from pit.
285 mg/l

S3
Soil sample from fill slope close to log pile. Sample was from drainage from pit.
513 mg/l

Log and brush sediment barrier below fill slope

S2
Soil sample from high in log pile above S4.
285 mg/l

S4
Soil sample in log pile above W4.
356 mg/l

W3
Water sample in log pile above W2.
>650 mg/l

Flat where 731 sits below log and brush sediment barrier 

W4
Water sample between log pile and ditch.
>650 mg/l

W2
Water sample from west of 731.
>650 mg/l

S5
Soil sample from disturbed soil above ditch.
192 mg/l

W1
Water sample from ditch near 731.
595 mg/l

Culvert inlet at base of bank below flat

W5
Water sample from culvert inlet. Culvert drains to Pocatalico River.
57 mg/l

Note: Samples taken from surface.

Water could be seen entering the site of the closed pit but it could not be seen crossing the pad’s surface between the location of the pit and the cut slope. On the fill slope below the pit there were clear signs of drainage from the pit area but the amount of water didn’t seem to match the larger quantity coming through the log and brush pile at various points. Soil sample S6 was taken part way up the fill slope away from obvious drainage. This was the only sample that had low chloride (<30 mg/l).

A greater understanding of the site’s hydrology needs to be gained and more tests done in different parts of the site to make a firm assessment but the data we have at this point indicates that contaminated water is entering the Pocatalico River. The source of contamination seems to be the closed drill waste pit. While our tests are for chloride, produced water or pit waste solids normally also have elevated concentrations of heavy metals such as lead and arsenic, high concentration of sodium, and may also have hydrocarbons and naturally occurring radioactive material.
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Appendix 3

Waste Pits, Draft Recommendations for Pit Regulations

Notes:

Siting Section distances (2.001-2.005) are suggestions only offered to encourage debate on this topic. Just how close should a pit be to dwellings and water? Soil consideration is mentioned in 2.005 but just how specific and what special soils require special regulation is open for discussion.

3.1 Temporary and Permanent Pit Construction are based on distinctions in New Mexico's pit regulations. I wonder if large volume pits (5,000 barrels or more) shouldn't have stricter lining requirements even though they are temporary pits -- say 30 HDPE single liner.

Testing criteria in 5.003 is for pit solids. It's assumed that if liquids for landspraying meet requirements, then solids will also. For pits with liquids not disposed of by landspraying, testing probably should meet major criteria for landspraying: chloride, metals and hydrocarbons/organics. One way to write this requirement in 5.003 would be to use same testing as for landspraying. Since there is no current valid landspraying criteria for this state (the state's current criteria are open to serious criticism) I've offered what's shown here. Again, this provides a point for discussion.

1 Special Permit

1. 001 A permit is required for each pit. A pit permit can be part of an application to drill or be made separately. A pit permit is not a disposal permit by land application (landspraying) which is a separate permit. A general permit cannot be used for pits holding over 5,000 barrels.

1.002 A pit must be constructed, maintained, and closed according to the principles in this permit or alternative principles allowed by the Office. In either case, the pit permit application must be prepared by a professional engineer.

1.003 Operating and maintenance procedures in the permit are minimum acceptable standards.

1.004 The closure plan must include details of how pit contents are to be disposed. Landspraying requires a separate permit.

1.005 Hydrogeologic data must be provided for each pit application. This data includes maps for soil and surface and ground water described in 2 Siting.

1.006 The size of the pit (length and width) in addition to the fluid depth is required for a pit permit.

1.007 The exact location of the pit's centerpoint is required (longitude and latitude).

1.008 Pit's use must be indicated in the permit, whether for water storage, freshwater mud, oil-based mud, produced water/oil, etc.

1.009 A pit whose contents are to be landsprayed cannot receive fracturing flowback or unused fracturing acid or materials.

2. Siting

2.001 A pit can be no closer than 500 feet to a building used by persons, such as a dwelling or business. Note that border of land application, if permitted as a disposal option, must also be at least 500 feet from a dwelling or business.

2.002 A pit can be no closer than 500 feet from a building used by groups of persons such as a church, school or large business/factory. Land application area border, in this instance, must be at least 1,000 feet from such a building.

2.003 A pit can be no closer than 300 feet from perennial and intermittent streams and rivers, lakes or ponds (as indicated on U.S. Geological Survey 7.5 quadrangle).

2.004 A pit can be no closer than 150 feet from ephemeral and intermittent streams not shown on 7.5 quadrangle but appearing in hydrogeologic survey.

2.005 A pit can be no closer than 500 feet from a wetland (as appearing on 7.5 quadrangle).

2.006 A pit can be no closer than 500 feet from a private domestic water source (used by 5 families or less), whether well or spring. A pit can be no closer than 1,000 feet from other drinking water sources (6 families or more), except in the case of municipal water source.

2.007 A pit can be no closer than 2,500 feet from a municipal water source, whether it be a wellfield or surface water body.

2.008 A pit's bottom can be no closer than 15 feet from the seasonally high water table. In certain soils, such as karst, the distance is 50 feet, and a specially engineered pit with 40 mil HDPE liner or better is required.

2.009 Pit application will include the following maps:

2.0091 Detail of location on 7.5 quadrangle showing contour lines.

2.0092 Map of 1 mile radius indicating intermittent and perennial streams and rivers, lakes and ponds, and ephemeral streams and wetlands. Also indicated on this map will be locations of all domestic and municipal water sources and depth of ground water.

2.0093 Soil map from the National Resource Conservation Service showing location of pit and, if applicable, land application area.

3 General Pit Design and Construction

3.001 Topsoil will be saved during pit construction to be used as final cover during reclamation.

3.002 Each pit will have a sign indicating Office assigned pit number, well name and API number, operator name and emergency numbers for operator and Office. The sign will also include the location (longitude and latitude).

3.003 Each pit will be fenced with a substantial fence to prevent access by persons and wildlife to the pit.

3.1 Temporary Pit and Permanent Pit Construction

3.101 A pit can only be constructed in undisturbed soil. A pit that is to be constructed in fill soil or on edge of fill slope must have specifications for construction prepared by professional engineer and approval in writing by the Office. A pit which will hold 5,000 barrels or more will not be exempted.

3.102 Pit slope will be no steeper than 2:1 (2rise:1run).

3.103 The excavated surface for the pit will be as smooth as possible with no rocks, tree limbs or roots, that can pierce the lining. It may be necessary to use sand or geotextile as underlayment for liner.

3.104 Excavated pit will have surface compacted by roller or other means before liner is installed.

3.105 A temporary pit means a pit, including a drilling or workover pit, which is constructed with the intent that the pit will hold liquids for less than 6 months and will be closed in less than 1 year.

3.2 Pit Liner

3.201 All pits will be lined with an appropriate liner or better.

3.202 Liner for temporary pit will be geomembrane liner 20-mil string reinforced LLDPE or equivalent material (impervious synthetic material that is resistant to petroleum hydrocarbons, salts and acidic and alkaline solutions and resistant to ultraviolet light). Liner compatibility will comply with EPA SW-846 method 9090A.

3.203 Liner for permanent pit two liners with leak detection system (leak detection system and requirements for welding seams described below). The liners to be 30-mil flexible PVC or 60-mil HDPE or equivalent. The liner should have a hydraulic conductivity no greater than 1x10-9 cm/sec. The impervious synthetic material will be resistant to petroleum hydrocarbons, salts and acidic and alkaline solutions and also be resistant to ultraviolet light. Liner compatibility will comply with EPA SW-846 method 9090A. The operator will place a leak detection system between the upper and lower geomembrane liners that consists of two feet of compacted soil with a saturated hydraulic conductivity of 1 x 10-5 cm/sec or greater to facilitate drainage. The leak detection system will consist of a properly designed drainage and collection and removal system placed above the lower geomembrane liner in depressions and sloped to facilitate the earliest possible leak detection. Piping used will be designed to withstand chemical attack from oil field waste or leachate; structural loading from stresses and disturbances from overlying oil field waste, cover materials, equipment operation or expansion or contraction; and to facilitate clean-out maintenance. The material the operator places between the pipes and laterals will be sufficiently permeable to allow the transport of fluids to the drainage pipe. The slope of the interior sub-grade and of drainage lines and laterals will be at least a two percent grade, i.e., two feet vertical drop per 100 horizontal feet. The piping collection system will be comprised of solid and perforated pipe having a minimum diameter of four inches and a minimum wall thickness of schedule 80. The operator will seal a solid sidewall riser pipe to convey collected fluids to a collection, observation and disposal system located outside the permanent pit's perimeter. The operator may install alternative methods that the Office approves.

3.204 Liner seams will traverse pit slopes, up and down, rather than along slope. No seam will be within and along 5 feet of toe of slope.

3.205 Liner seams will be wedge welded with 6 inch overlap with dual seams for testing. The operator will test a seam by establishing an air pressure between 33 and 37 psi in the pocket and monitoring that the pressure does not change by more than one percent during five minutes after the pressure source is shut off from the pocket. Alternative standard for steam testing is current ASTM D 5820 (Standard Practice for Pressurized Air Channel Evaluation of Dual Seamed Geomembranes). Prior to field seaming, the operator will overlap liners six inches and orient seams parallel to the line of maximum slope, i.e., oriented across, not along, the slope. The operator will minimize the number of field seams in corners and irregularly shaped areas. Qualified personnel will perform field seaming. Pit will not be used unless all seams pass testing.

3.206 Liner will be anchored in an 18 inch deep v-shaped trench, filling trench entirely before compacted soil is used as anchor.

3.207 Pit wall bank (or levee) must be at least 24 inches between inner edge of anchor and pit slope.

3.208 Drawings showing proper welded seam and anchor trench details may be downloaded from Office website.

3.3 Stormwater

3.301 Stormwater and other water from the surface of the pad or environs must be kept from the pit.

3.302 Pit must have 2 feet freeboard at all times.

3.303 The V-shaped trench for anchoring the liner is not to be used as the ditch to keep stormwater from the pit. The bank (or levee) for a pit can act as a berm to prevent stormwater access to the pit, but a ditch is also required.

4. Operational Requirements

4.001 A pit with less than 2,500 barrels must be inspected at least once a week with an additional inspection immediately after a major storm or rain event (1 inch of rain or more).

4.002 A pit with 2,500 barrels to 4,999 barrels must be inspected at least twice a week with an addition inspection immediately after a major storm or rain event (1 inch of rain or more).

4.003 Pits with more than 5,000 barrels must be inspected once a day.

4.004 Inspections are to take place while pits have fluid. Pits with fluid removed, before closure, must be inspected once a week.

4.005 Office must be notified immediately when pit structure is damaged or breached or liner is broken.

4.006 Office must be notified within 5 days if there's been wildlife death.

4.007 If inspection determines inadequate freeboard, an emergency, temporary, pit may be constructed. See 6 Emergency Pits

4.008 If inspection determines instability of pit walls or structure or damage to liner, the office will be contacted in 24 hours with engineering proposal to repair instability or intent to repair liner. Freeboard must be maintained at all times.

5 Closure

5.001 Closure of pit will take place within 3 months of drill rig leaving site, or otherwise required by Office.

5.002 Closure will take place after fluids have been removed from pit.

5.003 If pit was used for other than freshwater mud or water storage, solids in pit, before burial, will meet the following maximum concentrations:

pH, range 
6-9

Benzene, no more than
0.2 mg/kg

Total BTEX, no more than
50 mg/kg

TPH, no more than
2,500 mg/kg

Chloride, no more than
3,000 mg/kg

GRO & DRO Combined fraction
500 mg/kg

Arsenic, no more than
10 mg/kg

Barium, no more than
750 mg/kg

Cadmium, no more than
3 mg/kg

Chromium, no more than
500 mg/kg

Lead, no more than
300 mg/kg

Mercury, no more than
0.8 mg/kg

Selenium, no more than
2 mg/kg

5.004 Closure entails either removal of solids and liner for proper disposal elsewhere or, when pit meets landspraying permit requirements or requirements in 5.003 above, burial of solids.

5.005 If solids are to remain in pit, they are to be enclosed in liner as a wrapped cell and another element of appropriate geomembrane liner will be used to cover the cell.

5.006 Cell is to be buried with at least 3 feet of cover, 4 feet if area is expected to revert to forest.

5.007 After closure, topsoil is reapplied and surface given a final grading so that it is contoured to shed water. Surface ponding is unacceptable.

5.008 Permanent seed must achieve 70% coverage (70% of previous coverage; forest is considered 100%) within 24 months. Reseeding and/or nutrient support will be required until site meets 70% standard.

5.1 Marker

5.101 A pit with encapsulated cell must have a permanent marker. The marker will be a steel pipe, set in cement 3 feet below the surface, extending 3 feet above the surface with the well's API number and pit number permanently affixed so that these numbers are easily seen. The marker will be set in the center of the pit, the geographic location noted on the permit application.

5.102 A deed notice for the location of the pit will be recorded in the appropriate county or counties' deed office, associating the pit, with its location, and the deed of the surface or property owner.

6 Emergency Pit

6.001 An emergency pit, after notice is given to the Office, can be constructed without a permit.

6.002 The purpose of the emergency pit will be to provide temporary freeboard to permitted pit, whether in the case of an unusual storm event or failure of all or part of the permitted pits' structure or liner.

6.003 An emergency pit is temporary and, if unlined, contaminated soil must be disposed of properly off site. Soil disposal will not be required in the case of a fresh water storage pit.
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