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Total Dissolved Solids (TDS) is a commonly used indicator of water pollution. TDS is composed of varying concentrations of ions: sulfate, chloride, carbonate and nitrate as negative and sodium, potassium, magnesium and calcium as positive. It is the negative ions chloride and sulfate that pose the greatest threat because of their toxicity to aquatic life. That toxicity varies and seems to be related to water hardness and the combined concentration of chloride and sulfate.

Because the concentrations of ions in TDS are variable, it is possible to have  a high chloride and low sulfate concentration at 500 mg TDS/l or vice versa. It is not possible, therefore, to determine aquatic toxicity using TDS.

Because of this reason, at least two states (Iowa and Illinois) are abandoning TDS as a water criteria. Iowa Department of Natural Resources states that the removal of TDS as a criteria “is based on the evidence that TDS toxicity is caused by specific ions. As a result, specific ion criteria are better indicators than the integrative parameters such as TDS, conductivity and salinity for water quality protection.”
 

We believe TDS thresholds are a useful indicator of water quality problems and that these thresholds should be developed. If a TDS criteria is developed, we believe the state should follow Oregon’s lead in a standard of 100 mg/l. If a TDS criteria is not developed, then criteria for sulfate need to be created and the ones for chloride improved.

Our comments below focus on chloride, one of the ions that makes up TDS, and waste management for the oil and gas industry, a major contributor of TDS and chloride pollution in state’s waters. Our emphasis is on problems we see with the state’s waste program and ways it can be improved.

Since TDS or chloride are extremely expensive to remove from water and since most treatment or disposal options are problematic,
 the state’s best program would be to prevent or lessen sources of contamination.

Chloride

West Virginia has existing water quality standards for chloride (using those from a 1988 US EPA study)
 and its General Water Pollution Control Permit
 (hereafter called General Permit) for oil and gas waste disposal by landspraying has chloride concentration requirements.

Chlorides have a number of biological and non-biological effects. Chloride is persistent (chlorides take the form of sodium chloride, calcium chloride, magnesium chloride or potassium chloride) and doesn’t degrade.
 Chloride ions pass readily through soil and will eventually enter surface water. Because chloride moves through soil at the same rate as water it shares the same hydrologic cycle as water. This means chloride deposited on soil’s surface can also enter ground water.

Chloride mobilizes heavy metals such as cadmium and can act as a transport helping to deliver these metals to surface or ground water. This is one of the two major non-biological effects of chloride (though these metals can have a profound biological effect).

Another effect of chloride is how it alters the density of water. This means that for lakes and ponds, when enough chloride is present, intermixing of water layers won’t occur. Chloride concentrations can become quite high at the bottom layer and wetlands are most vulnerable.

When delivered to soil as sodium chloride serious negative effects to soil structure occur. These effects are persistent since the sodium ion will remain in the soil when the chloride ion leaves with water.

Sodium chloride is inhibiting to soil bacteria at about 50 mg/l. High concentrations of chloride will damage or kill leaves or buds when delivered as a spray. Concentrations first will affect sensitive vegetation and trees (such as beech). High enough concentrations will sterilize soil and prohibit any growth.

Adverse effects have been noted when sodium chloride is applied to roots at 280 mg/l or greater concentration. Vegetation will start to show the effects of sodium chloride spray at 1,000 mg/l. Pine mortality has a threshold of 13,000 ppm chloride. Our discussion below will focus on the state’s program of landspraying liquid oil and gas well pit waste which can have very high chloride concentrations. While the intent is, by landspraying only on vegetation, to deal with chloride through plant uptake, it’s hard to see how the program can be effective if the vegetation is killed. Sodium chloride is a registered herbicide.

Chloride in water adversely affects some species of plankton at concentrations as low as 12 mg/l. The 1988 EPA study used chloride’s toxic effects on three aquatic species (rainbow trout, cladoceran and flathead minnows) to develop criteria for water quality. 
 The EPA determined that a chronic 4 day average concentration of not over 230 mg/l chloride once every 3 years is acceptable. An acute concentration of 860 mg/l chloride for a period of 1 hour average not more than once in 3 years is also acceptable. These are West Virginia’s criteria. Other researchers have found that the EPA’s acute concentration is possibly too high and 638 mg/l should be considered instead for water quality standards.
 The 1988 EPA criteria are perhaps not protective enough for aquatic vegetation and 200 mg/l has been suggested as a better chronic concentration (Siegel, 2007, page 14). Iowa Department of Natural Resources (2009, pages 6-7) proposes a formula for acute and chronic concentrations of chloride. The formula includes hardness and sulfate concentrations since the harder the water is, the less toxic chloride will be. Sulfate has an inverse function (Iowa DNR, 2009, Table 2, page 5).

Chloride’s mobilization and transport of heavy metals is especially troubling within an aquatic environment. Cadmium is toxic to rainbow trout at 1 part per billion. Chloride at 709 mg/l has been shown to release mercury from marine sediments. “Sodium chloride also enhances mercury mobilization from soils” (Environment Canada, 2001, page 80). 

We’ve observed standing water at a well site with an elevated chloride concentration of 113 mg/l harboring tadpoles and frogs coexisting with insects and vegetation. We couldn’t directly observe negative effects but some species are halophilic and we might not be noticing a shift of species to those that can withstand higher chloride. We’ve also seen standing water with much higher concentrations (over 650 mg/l chloride) with no signs of life or vegetation.

What we have noticed at well sites is where we find elevated concentrations of chloride (142 mg/l and higher) from brine or drilling waste there are numerous deer tracks.
 When the location is a closed drill waste pit with a large number of tracks and the concentration is over 650 mg/l chloride these animals are exposed to not just the chlorides which they seek out but also other chemicals, some extremely toxic. Sodium chloride can be toxic to animals at concentrations over 1,000 mg/l (Siegel, 2007, page 5).

Studies have shown chlorides, when ingested in significant quantities can be deadly to some birds (notably members of the finch family). For both birds and animals like deer that seek out chloride and the minerals associated with it, chloride can have a stupefying effect, altering behavior around vehicles and people.
 

Focus on Natural Gas Drilling

We believe there are significant issues related to permitting and, because the state’s General Permit maintains neither the proposed TDS criteria or the existing chloride criteria, unacknowledged discharges in natural gas drilling and production. One of these issues is discharges to state’s waters because of inadequate pits. Another is discharges to state’s waters because of the current General Permit for waste disposal by landspraying. The issue of brine and fracturing flowback treatment and disposal is only briefly dealt with in these comments. These discharges must be given strict oversight by the DEP whose concern should be not only chloride and TDS but also barium and other heavy metals and the presence of naturally occurring radioactive materials (NORM).

Pits

There are 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 state’s waters, 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 setbacks 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 is annexed 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.

Landspraying

There are severe deficiencies in the landspraying program as permitted by the state. There is no consideration of loading and the constituents of concern don’t meet broadly accepted current criteria of scientifically informed programs developed in the past two decades. Changes in drilling technologies and the volume of fluid waste in the decades since the General Permit was created have made the current Permit obsolete.

Loading

Loading needs to be determined for chloride (or conductivity), sodium (as SAR or ESP) and certain heavy metals. Nitrogen is a concern as is the hydrocarbon content of landsprayed waste. Using chloride as an example, lack of load consideration means that the surplus, that which the land is not able to retain or should not be asked to retain, will end up in the state’s ground and surface waters.

Here are two examples to show the problem:

Example 1

1,000 barrels of waste, 24,000 mg/l chloride (as allowed by inspector or Chief) on ten acres (landspraying is done on much smaller plots under the current program).

Example 2

12,000 barrels, 4,000 mg/l chloride (a class 1 pit), again on ten acres.

For the first example there would be 8,400 pounds of total chloride or 840 pounds per acre. The load should be less than half that per acre (Saskatchewan has a chloride load of 400 kg/ha or 356 pounds per acre).
 For the second example there would be 16,800 pounds of chloride, or 1,680 pounds per acre. Even though the second example has a concentration one sixth that of the first example, because of the much larger volume there would be over three quarters of a ton of chloride deposited per acre. The second example shows how totally unreasonable, by any measure, the state’s current General Permit is. The first example with its high chloride concentration would kill pine trees. The thresholds for adverse effects for woody and herbaceous vegetation are 836-25,000 mg/l sodium chloride and <2,500-10,000 mg/l sodium chloride respectively (Siegel, 2007, page 12).

The operator could landspray the above examples on just an acre, or less, which seems to be the norm as far as we can tell, meaning tons of chloride in one spot, to be washed by rain into the state’s surface waters or eventually to make its way to ground water.

Although the Department is aware of this problem, it seems unable to do anything about it except renew the General Permit without revision. We sincerely hope and expect that this will not happen again in 2010.

Siting and Other Issues

The landspraying program also has inadequacies in common with the those related to pits. There is no real concern in the permit for location near surface or ground water. There is no concern about application area’s proximity to dwellings or buildings used by humans. There is no concern for the health of nearby residents and well site workers. There’s no mechanism within the permit to stop the process if problems are noted by surface owner or workers. And there is no process to determine if the landspraying program was effective in each instance.

Besides the determination of new criteria and loads for the permit, the DEP needs to stop the practice of allowing operators to perform their own testing before landspraying. That’s a lot like the DOT allowing owners to inspect their own vehicles and the reasons why are obvious.

Laboratory tests for constituents of concern should be required along with laboratory tests of the application area’s soil before and after landspraying.

In addition, permit applications should include maps showing surface and ground water within a determined radius (we suggest a mile like Arkansas).
 Permits should not be given when the application area is within a specified distance of a residence or building used by humans (e.g., church, school, business, etc.). We suggest at least 500 feet setback be required.

Applied liquids should be limited to drill waste only, not fracture fluids or flowback as currently permitted. Chlorides should be no higher than 3,000 mg/l.
 Modern drilling techniques can result in waste with a low salinity. Fracture flowback can have high salinity and certain formations, such as Marcellus or other Devonian black shales, have high levels of naturally occurring radioactive materials or NORM.

If the state can’t demonstrate that benzene and other toxic chemicals are non-existent in drill waste, then workers should wear suitable respiratory protection during aeration (if that practice is continued under the new permit, though how one would properly aerate a pit of 5,000 barrels or more is hard to envision) and spraying.

An Example of a Problem Landspraying Event

Waste disposal for Berry Energy’s B800 well in the Fernow Experimental Forest killed vegetation and understory trees (the word is still out on its effect on larger trees) in the primary land application area in Tucker County.

We’ve created a section on our web site devoted to the event
 but briefly this is what happened. Berry inadequately treated the class 4 pit (too little activated carbon) before landspraying. Their analysis during discharge (6,210 mg/l chloride) was less that half that of analysis by Forest Service personnel. Berry’s pH of 7.5 was also drastically lower than that found by the Forest Service (pH of 11.65). The high chloride concentration would have required a special waiver before landspraying and the high pH would have prohibited landspraying.

On about half an acre 80,000 gallons of waste was landsprayed before the operator would move to a second, larger location and apply the remaining pit fluid. Assuming the 6,210 mg/l chloride concentration, the load on the half acre as 4,141 pounds of chloride. Negative effects on vegetation were immediately observed. Assuming the primary chloride was sodium chloride negative long-term effects to the soil can be expected due to sodium, as can heightened chloride concentrations in local ground and surface water.

We’re unaware of an investigation into the event by the Department in spite of media coverage.

Recommendations

We have, on our web site, suggested requirements for a pit permit.
 We believe that each pit requires a permit and that guidance for siting and construction should be detailed. We also believe that a pit permit application should be prepared by a Professional Engineer.

We are in the beginning stages of preparing a similar set of suggested requirements for a landspraying permit. We believe that the state should issue general permits for disposal of up to 4,999 barrels waste. A special permit, using the general permit as a framework, would be required for large volume waste disposals.

Elements that we believe are required in a permit include mechanisms for determining loading per acre for salinity and sodium. Salinity could be measured either as chloride or conductivity. It might also be desirable to determine nitrogen loading.

Testing of pit samples needs to be done by a certified laboratory and how those samples are obtained needs to be given in the permit. Analysis also needs to be done on receiving soil before and after landspraying to provide a basis for determination if the program was successfully performed.

Besides salinity and sodium loading, a determination of loading of heavy metals is necessary. The pH of pit fluids should be between 6.0 and 9.0 SU, again determined by laboratory analysis.

The permit for land application used by the Arkansas DEQ could serve as a model.
 (Another possible model could be Saskatchewan’s Waste Management Guidelines.
) The Arkansas permit includes setbacks for dwellings and surface water which we believe are a necessity in any permit. We believe a setback from a domestic water well or water supply is also important.

Permits we’ve examined for large volume fluid waste applications in Arkansas show features we’ve not seen in either the analysis for pits presented in the 1985 Fact Sheet or Discharge Monitoring Report (DMR) for the Berry B800 well in Fernow Experimental Forest.
 The Arkansas well applications we’ve examined, including horizontal wells, all have very low chloride (the maximum chloride Arkansas permits is 3,000 mg/l). In spite of that fact, the land applications areas are generous and soil analysis after landspraying shows little or no impact on receiving soil.

Conclusion

We believe that if the state creates a water quality criteria for TDS with monthly average concentrations (500 mg/l) and maximum (750 mg/l),
 existing criteria for chloride will not mesh if chloride is about 50% to 60% of TDS. We’re concerned that having two competing measures for toxicity -- chloride and TDS -- will create confusion and that industries using the chloride standard will be able to effectively override the TDS criteria. We’re also concerned that water quality criteria may not be for concentrations low enough to actually protect aquatic species. A lower chronic and acute concentration of chloride should be considered, i.e., 200 mg/l and 650 mg/l for chloride. A final concern is the state’s current General Permit for oil and gas waste disposal is written for a practice that maintains neither the proposed TDS criteria or the existing chloride criteria.

We live above Harmon’s Creek which is part of the Pocatalico River’s watershed. That watershed was severely damaged by the oil and gas industry’s practice in the mid-20th century. As a former local resident states:

When I was growing up I lived on the Pocatalico River. We called it the Poca River, but I used to listen to the old timers talk about the river back in the 1920’s and all the fish and other animals there were present. I can remember digging up mussels that were almost a foot long and making stew out of them. I also remember the gas wells being drilled and the brine water being dumped into the river and all the mussels dying as well as most of the fish other than carp. I guess now days I’m one of the old timers and remember the good old days but my good old days weren’t as good as the old timers I listened to in the “good old days.” I no longer live on the Poca River, I live a long ways away in NC now, but from what I understand the River is coming back and has fish in it now I never saw back in the 50’s 60’s and 70’s.

Industry’s activity in the state is currently affecting rivers elsewhere. Operators seem unable or unwilling, without strong guidance, to do the right thing.

Sources

Argonne National Laboratory. Fact Sheet - Onsite Burial (Pits, Landfills). Drilling Waste Management, web page accessed 20 September 2008. http://web.ead.anl.gov/dwm/techdesc/burial/index.cfm

Arkansas Department of Environmental Quality. 2008. Authorization to Construct, Operate and Close the Pits Associated with Oil and Gas Well Exploration. Arkansas Department of Environmental Quality, Permit No. 00000-WG-P. http://www.adeq.state.ar.us/water/branch_permits/pdfs/00000-WG-P.pdf

Arkansas Department of Environmental Quality. 2008. Authorization to Land Apply Drilling Fluids Under the Provision of the Arkansas Water and Pollution Control Act (Act 472 of 1949, as Amended, A.C.A. §8-4-101, et seq.), and A.C.A. §8-1-201, et seq. http://www.adeq.state.ar.us/water/branch_permits/pdfs/00000-WG-LA.pdf

Arkansas Department of Environmental Quality. 2007. Response to Comments [for 00000-WG-LA Permit]. http://www.adeq.state.ar.us/ftproot/Pub/WebDatabases/PermitsOnline/NPDES/Permits/Copy%20of%2000000-WG-P%20Response%20to%20Comments.pdf

Arkansas Department of Environmental Quality land application permit applications and completion letters: Bryant/Austin 1-5 well 00109-WG-LA permit application and completion letter. http://www.adeq.state.ar.us/ftproot/pub/WebDatabases/PermitsOnline/SPB/Permits/00109-WG-LA.pdf and http://www.adeq.state.ar.us/ftproot/pub/WebDatabases/PermitsOnline/NPDES/LTR/00109-WG-LA_Termination%20Letter_2008-12-05.pdf. Mathis 2-25 well 00034-WG-LA permit application and completion letter. http://www.adeq.state.ar.us/ftproot/pub/WebDatabases/PermitsOnline/SPB/Permits/00034-WG-LA.pdf and http://www.adeq.state.ar.us/ftproot/pub/WebDatabases/PermitsOnline/NPDES/LTR/00034-WG-LA_Termination%20Letter_2008-12-05.pdf. Phillips 1-7 well 00071-WG-LA permit application and completion letter. http://www.adeq.state.ar.us/ftproot/pub/WebDatabases/PermitsOnline/SPB/Permits/00071-WG-LA.pdf and http://www.adeq.state.ar.us/ftproot/pub/WebDatabases/PermitsOnline/NPDES/LTR/00071-WG-LA_Termination%20Letter_2008-12-05.pdf. Whisenhunt 2-1-H well 00090-WG-LA permit application and completion letter. http://www.adeq.state.ar.us/ftproot/pub/WebDatabases/PermitsOnline/SPB/Permits/00090-WG-LA.pdf and http://www.adeq.state.ar.us/ftproot/pub/WebDatabases/PermitsOnline/NPDES/LTR/00090-WG-LA_Termination%20Letter_2008-12-10.pdf.

Bleitz, Don. 1958. “Attraction of Birds to Salt Licks Placed for Mammals,” The Wilson Bulletin, March 1958, 7(1). http://elibrary.unm.edu/sora/Wilson/v070n01/p0092-p0092.pdf

British Columbia Oil and Gas Commission. British Columbia Oil and Gas Handbook, Chapter 10, Drilling Waste Management. http://www.ogc.gov.bc.ca/documents/handbook/OGHB%20Ch%2010%20Drilling%20Waste%20Management.doc

Campbell, Tyler A., et al. 2004. “Unusual white-tailed deer movements to a gas well in the central Appalachians.” Wildlife Society Bulletin 32(3), pages 983-986. http://www.bioone.org/doi/full/10.2193/0091-7648%282004%29032%5B0983%3AFTFUWD%5D2.0.CO%3B2

Department of Housing and Urban Development. 1999. Changes to Handbook 4150.2, Valuation Analysis for Single Family One- to Four-Unit Dwellings. Chapter 2: Site Analysis, 2.2.E. http://portal.hud.gov/pls/portal/url/ITEM/4D0F9E3F276F4AFCE04400144F0EDA3C

Environment Canada. 2001. Priority Substances List Assessment Report, Road Salts. Environment Canada, Health Canada. http://www.hc-sc.gc.ca/ewh-semt/alt_formats/hecs-sesc/pdf/pubs/contaminants/psl2-lsp2/road_salt_sels_voirie/road_salt_sels_voirie_e.pdf

Environmental Protection Agency. 1988. Ambient Water Quality Criteria for Chloride -- 1988. Environmental Protection Agency, Office of Water, Regulations and Standards, Criteria and Standards Division, EPA 440/5-88-001. http://www.epa.gov/ost/pc/ambientwqc/chloride1988.pdf

International Finance Corporation. 2007. Environmental, Health, and Safety Guidelines for Onshore Oil and Gas Development. World Bank Group, International Finance Corporation. http://www.ifc.org/ifcext/sustainability.nsf/AttachmentsByTitle/gui_EHSGuidelines2007_OffshoreOilandGas/$FILE/Final+-+Offshore+Oil+and+Gas+Development.pdf

Iowa Department of Natural Resources. 2009. Water Quality Standards Review: Chloride, Sulfate and Total Dissolved Solids. http://www.iowadnr.gov/water/standards/files/ws_review.pdf

Iowa Department of Natural Resources.  2007. Draft Ambient Aquatic Life Criteria for Chloride. http://www.iowadnr.com/water/standards/files/cissue.pdf

Monk, George. 2009. Pit Liners, Sootypaws blog. http://sootypaws.livejournal.com/11260.html

Monk, George. 2009. Pits, Sootypaws blog. http://sootypaws.livejournal.com/11400.html

Monk, George and Schaffnit, Molly. 2009. Environmental Assessment for 47-039-02026, Raymond City #6, Kanawha County, West Virginia. http://www.docstoc.com/docs/6970942/Environmental-Assessment-for-2026&key=ZDYwYzk5OWUt&pass=NzU4Ny00ZGY2

Monk, George and Schaffnit, Molly. 2009. Interim Environmental Assessment for 47-079-00731 and 47-079-01492, Putnam County, West Virginia. http://members.citynet.net/sootypaws/Woods/gaswell/comments/otherwells/other/interim731_1492ea.pdf

Monk, George and Schaffnit, Molly. 2009. What Happened at Fernow, Sootypaws web site. http://members.citynet.net/sootypaws/Woods/gaswell/comments/waste_sprayF1.html and What Happened at Fernow, Discharge Monitoring Report, http://members.citynet.net/sootypaws/Woods/gaswell/comments/waste_sprayF2.html

Monk, George and Schaffnit, Molly. Pit Fluids Excel workbook [includes selection from West Virginia Division of Environmental Protection, 1985, Fact Sheet, Table C]. http://members.citynet.net/sootypaws/Woods/gaswell/pitfluids.xls

Monk, George and Schaffnit, Molly. Waste Pits, Draft Recommendations for Pit Regulations, Sootypaws web site. http://members.citynet.net/sootypaws/Woods/gaswell/comments/waste_pitregs2.html

New Mexico Energy, Minerals and Natural Resources Department. 2008. New Mexico Code and State Rules for Oil and Gas. New Mexico Energy, Minerals and Natural Resources Department, Oil Conservation Division. http://www.emnrd.state.nm.us/ocd/documents/RULEBOOK2008-06-16_002.pdf and New Mexico Energy, Minerals and Natural Resources Department. Highlights of the "Pit Rule" -- 19.15.17 NMAC. Santa Fe, NM: New Mexico Energy, Minerals and Natural Resources Department, Oil Conservation Division. http://www.emnrd.state.nm.us/ocd/documents/PitRuleHighlights_001.pdf

Pennsylvania Department of Environmental Protection. 2009. Permitting Strategy for High Total Dissolved Solids (TDS) Wastewater Discharges, April 11, 2009. http://www.depweb.state.pa.us/watersupply/lib/watersupply/high_tds_wastewater/high_tds_wastewater_strategy_041109.pdf

Railroad Commission of Texas. Surface Waste Management Manual, Chapter 4, Pits. Railroad Commission of Texas web site, accessed 8 December 2008. http://www.rrc.state.tx.us/forms/publications/SurfaceWasteManagementManual/chapter4.php

Saskatchewan Energy and Mines. 1999. Saskatchewan Drilling Waste Management Guidelines, GL99-01. Saskatchewan Energy and Mines, Petroleum Development Branch. http://eps.mcgill.ca/~courses/c550/Environmental-impact-of-drilling/Sask_Drilling_Waste_Guidlines.pdf

Siegel, Lori. 2007. Hazard Identification for Human and Ecological Effects of Sodium Chloride Road Salt. New Hampshire Department of Environmental Services, Water Division, Watershed Management Bureau. http://www.rebuildingi93.com/documents/environmental/Chloride%20TMDL%20Toxicological%20Evaluation.pdf

West Virginia Department of Environmental Protection. 2008.  Memorandum: Large Volume Pits/Ponds (Capacity Greater than 5000 bbl) . http://www.wvdep.org/Docs/16191_Large%20Volume%20Pit%20Inspection%20Directive.pdf

West Virginia Division of Environmental Protection. 1992. West Virginia Erosion and Sediment Control Field Manual. Charleston, WV: West Virginia Division of Environmental Protection, Office of Oil and Gas. http://www.wvdep.org/show_blob.cfm?id=9058&name=Erosion%20and%20Sediment%20Control%20Field%20Manual.pdf

[West Virginia Division of Environmental Protection]. 1985. 1985 Fact Sheet, Rationale, and Information for General NPDES Permit for Oil and Gas Operations in West Virginia, transcription of pages 9-11 and 14-17. http://members.citynet.net/sootypaws/Woods/gaswell/comments/1985_Fact_Sheet.pdf

West Virginia Office of Oil and Gas. General Water Pollution Control Permit. GP-WV-1-88. http://www.wvdep.org/Docs/16150_General%20Water%20Pollution%20Control%20Permit%20.pdf

Interim Environmental Assessment

for 47-079-00731 and 47-079-01492,

Putnam County, West Virginia

George Monk and Molly Schaffnit

Poca, 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.

Sources
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Monk, George and Schaffnit, Molly. Wells Operated by Various Companies, 47-079-01492. http://members.citynet.net/sootypaws/Woods/gaswell/comments/otherwells/other/1492.html
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� Iowa Department of Natural Resources, 2009, Water Quality Standards Review: Chloride, Sulfate and Total Dissolved Solids, page 62. Iowa DNR presents both their and Illinois’ reseasoning in this document.


� Underground injection as a disposal option in this state has its own issues, including contamination of ground water.


� Environmental Protection Agency, 1988, Ambient Water Quality Criteria for Chloride -- 1988. Fuller bibliographic information and URLs appear under Sources.


� West Virginia Office of Oil and Gas, General Water Pollution Control Permit. GP-WV-1-88.


� We’ve tried to be precise in our language. Chloride refers specifically to the chloride ion; chlorides are chemicals made up of 2 ions, one of which is chloride. Sodium chloride is the commonest form found in wellfield waste. When sodium chloride concentrations are given, about 60% is the chloride ion. This means 1000 mg sodium chloride/l is roughly equivalent to 600 mg chloride/l.


� Much of the description of chloride and its action, which appears below,  is from Environment Canada, 2001, Priority Substances List Assessment Report, Road Salts.


� Lori Siegel, 2007, Hazard Identification for Human and Ecological Effects of Sodium Chloride Road Salt, page 10.


� The EPA study used sodium chloride. Potassium, magnesium or calcium chlorides can be more toxic (page 2).


� Iowa Department of Natural Resources, 2007, Draft Ambient Aquatic Life Criteria for Chloride, page 9.


� George Monk and Molly Schaffnit, 2009, Environmental Assessment for 47-039-02026, Raymond City #6, in Kanawha County, West Virginia. See also Campbell, Tyler A., et al, 2004, “Unusual white-tailed deer movements to a gas well in the central Appalachians.” Wildlife Society Bulletin 32(3), pages 983-986.


� Environment Canada, 2001, page 116. See also Don Bleitz, 1958, “Attraction of Birds to Salt Licks Placed for Mammals,” The Wilson Bulletin, March 1958, 7(1), page 92. 


� The Department’s analysis of Davis well Marcellus flowback shows high concentrations of chloride, TDS, metals, and NORM along with significant concentrations of organics like benzene.


� The section on pits uses material that previously appeared in our blog. George Monk, 2009, Pits.


� West Virginia Division of Environmental Protection, 1992, Erosion and Sediment Control Field Manual.


� Department of Housing and Urban Development, 1999, Changes to Handbook 4150.2, Valuation Analysis for Single Family One- to Four-Unit Dwellings. Chapter 2: Site Analysis, 2.2.E.


� Argonne National Laboratory, Fact Sheet - Onsite Burial (Pits, Landfills). Drilling Waste Management.


� British Columbia Oil and Gas Commission, British Columbia Oil and Gas Handbook, Chapter 10, Drilling Waste Management, page 5.


� New Mexico, 2008, New Mexico Code and State Rules for Oil and Gas and also Highlights of the "Pit Rule" -- 19.15.17 NMAC, rule 19.15.17.10.A.


� International Finance Corporation, 2007, Environmental, Health, and Safety Guidelines for Onshore Oil and Gas Development, page 8.


� Railroad Commission of Texas, Surface Waste Management Manual, Chapter 4, Pits.


� British Columbia Oil and Gas Commission, British Columbia Oil and Gas Handbook, page 5.


� The state recently created a Memorandum for the oil and gas industry related to pits which partially addresses the issue of fill soils. The Memorandum does not proscribe the use of fill soils for large volume pits. West Virginia Department of Environmental Protection, 2008, Memorandum: Large Volume Pits/Ponds (Capacity Greater than 5000 bbl.).


� New Mexico, New Mexico Code and State Rules for Oil and Gas and Arkansas Department of Environmental Quality, 2008, Authorization to Construct, Operate and Close the Pits Associated with Oil and Gas Well Exploration, part II, page 2. Hereafter cited as Pit Permit.


� New Mexico, New Mexico Code and State Rules for Oil and Gas, rules 19.15.17.10.A(b) and (d).


� Railroad Commission of Texas, Surface Waste Management Manual, Chapter 4, Pits.


� Arkansas Department of Environmental Quality, 2008, Authorization to Land Apply Drilling Fluids Under the Provisions of the Arkansas Water and Pollution Control Act (Act 472 of 1949, as Amended, A.C.A. §8-4-101, et seq.), and A.C.A. §8-1-201, et seq., hereafter cited as Authorization to Land Apply.


� See George Monk, 2009, Pit Liners.


� New Mexico, New Mexico Code and State Rules for Oil and Gas, rule 19.15.17.11.F.


� Argonne National Laboratory, Fact Sheet - Onsite Burial (Pits, Landfills). Drilling Waste Management.


� New Mexico, New Mexico Code and State Rules for Oil and Gas, rule 19.15.17.13.F.


� Arkansas Department of Environmental Quality, 2008, Pit Permit, part I, page 4. British Columbia Oil and Gas Commission, British Columbia Oil and Gas Handbook, page 7.


� Department of Housing and Urban Development, 1999, Changes to Handbook 4150.2, Valuation Analysis for Single Family One- to Four-Unit Dwellings. Chapter 2: Site Analysis, 2.2.E.


� George Monk and Molly Schaffnit, 2009, Interim Environmental Assessment for 47-079-00731 and 47-079-1492, Putnam County, West Virginia.


� The General Permit was designed for pits with 80,000 gallons, not the 200,000 or much more found with some newer wells.


� Saskatchewan Energy and Mines, 1999, Saskatchewan Drilling Waste Management Guidelines, GL99-01, page 14.


� Arkansas Department of Environmental Quality, 2008, Authorization to Land Apply, part I, page 8. 


� Arkansas Department of Environmental Quality, 2008, Authorization to Land Apply, part II, page 1.


� As shown by the DEP’s own testing of the flowback from the Davis Marcellus well.


� George Monk and Molly Schaffnit, 2009, What Happened at Fernow.


� George Monk and Molly Schaffnit, Waste Pits, Draft Recommendations for Pit Regulations.


� Arkansas Department of Environmental Quality, 2007, Response to Comments [for 00000-WG-LA Permit] and, 2008, Authorization to Land Apply.


� Saskatchewan Energy and Mines, 1999.


� A portion of the 1985 Fact Sheet is reproduced on our web site; 1985 Fact Sheet, Rationale, and Information for General NPDES Permit for Oil and Gas Operations in West Virginia. A selection of constituents found in 5 WV pits is in Pit Fluids Excel workbook on our web site. Our analysis of the Berry B800 DMR is at What Happened at Fernow, Discharge Monitoring Report.


� For example: Phillips 1-7 well, 11,270 bbls, chloride 280 mg/l, applied on 14.8 acres (00071-WG-LA permit and letter); Mathis 2-25 well, 11,132 bbls, chloride 220 mg/l, applied on 4.6 acres (00034-WG-LA permit and letter); Bryant/Austin 1-5 well, 11.714 bbls, chloride 30 mg/l, applied on 8.22 acres (00109-WG-LA and letter); Whisenhunt 2-1-H well, 6,026 bbls, chloride 60 mg/l, applied on 10 acres, horizontal well (00090-WG-LA and letter). URLs for these permit applications and completion letters appear in the Sources.


� Using Pennsylvania Department of Environmental Protection suggested criteria for potable water supply surface intake. Oil and gas daily discharges would be limited to 500 mg/l TDS. Pennsylvania Department of Environmental Protection, 2009, Permitting Strategy for High Total Dissolved Solids (TDS) Wastewater Discharges, April 11, 2009.


� http://forum.nanfa.org/index.php?showtopic=6905. We edited the text to make it smoother reading.


� Monk and Schaffnit, Wells Operated by Various Companies, 47-079-0149 web page.


� The state doesn’t give guidance on closure of waste pits. Internationally accepted guidelines such as International Finance Corporation’s Environmental, Health, and Safety Guidelines for Onshore Oil and Gas Development require siting a pit’s bottom at least 5 meters above ground water and closure includes at least a meter of soil cover contoured to prevent ponding of surface water. The state does require that reclamation  “not cause an overflow and/or discharge of materials to waters of the state” (35 CSR 4.16.4.g).





