Ohio Department of Natural Resources
Division of Mineral Resources Management

HYDROLOGY GUIDELINES

Beneficial Use of Coal Combustion Byproducts (CCB)

On Coal Mining and Reclamation ORC Chapter 1513 Permit Areas

The Division of Mineral Resources Management (DMRM) will follow a standard procedure for processing and reviewing proposals for the beneficial use of Coal Combustion Byproduct (CCB) material at coal mining and reclamation sites permitted pursuant to Ohio Revised Code Chapter 1513. CCB material may be used for beneficial purposes at such sites if the use complies with the guidelines and with the CCB PLAN form.

The applicant must demonstrate to the Division that the CCB material meets the beneficial use criteria before the material can be approved for beneficial use. 

Note that if CCBs are proposed to be beneficially used in conjunction with coal waste disposal, as described on the COAL WASTE PLAN form, information required by both forms need be submitted only one time. That is, the forms should be used in a complementary manner and information should be referenced between them, as appropriate, in order to avoid duplication.
A. DISCLAIMER

The policies and procedures outlined in this guidance document are intended to supplement existing requirements. This document establishes the framework within which the Division will exercise its administrative discretion. The Division reserves the discretion to deviate from this policy statement if circumstances warrant.

B. BACKGROUND

The beneficial use of CCB material was authorized by revisions to Section 1513.02 of the Ohio Revised Code, effective 3/18/99.  The revisions are to be used to regulate CCB material placement in a manner that is not equivalent to the establishment of a disposal system or a solid waste disposal facility and that is unlikely to affect human health or safety or the environment adversely or to degrade the existing quality of the land, air, or water. "Beneficial use" includes, without limitation, land application uses for agronomic value; land reclamation uses; and discrete, controlled uses for structural fill, pavement aggregate, pipe bedding aggregate, mine sealing, alternative drainage or capping material, and pilot demonstration projects. 

C. PERMIT APPLICATIONS OR REVISIONS

New permit applications and applications to revise a permit (ARPs) which propose to beneficially use CCB material at an active permitted mine site are required to contain the CCB PLAN form. An ARP containing the CCB PLAN form must also be submitted if, for an existing beneficial use on a permitted area, significant changes are proposed in the area to be affected by CCB beneficial use or in the volume of CCB material to be used, another beneficial use is proposed, the source of the CCB material changes, the source of the coal significantly changes, there is a change in operation of the combustion unit generating the CCB material which may have affected CCB material quality (for example changes in combustion or pollution control devices or processes), the CCB material will be beneficially used on the property of an additional landowner, or other reasons, per consultation with the Division.  The ARP must be issued and approved prior to the implementation of any changes.

D. LANDOWNER CONSENT

Proposals for using CCB material must include the consent of the owner(s) of the land where the CCB material will be applied. The consent must consist of a signed statement by the owner(s) acknowledging and consenting to the specific beneficial use or uses of CCB material on their land. DMRM recommends the signed documents be recorded so that subsequent landowners will have constructive knowledge of the authorization.

E. COORDINATION OF PERMIT REVIEW WITH LOCAL AUTHORITIES

Local authorities will be contacted by the Division regarding permit applications or ARPs involving significant beneficial uses of CCB Material and given an opportunity to review and comment on the proposal and to make recommendations to the Division.

F. GENERAL REVIEW CRITERIA

1. CCB Material Alkaline Addition

a) CCB material may be used beneficially at active coal mine sites as alkaline addition material for neutralization purposes or in reducing the potential for formation of acid mine drainage in situations other than for soil amendment. (Separate guidelines are available for use as soil amendments.)  The pH of the CCB material must be in the range of 6.5 to 12.5 S.U. at the generator’s site. When used for neutralization purposes, the calcium carbonate deficiency value must be more negative than –5 tons CaCO3 per 1000 tons of CCB material (based on the definitions of “acid-forming materials” and “toxic forming materials” in the Ohio Administrative Code).   If pit floors are lined with CCB material for neutralization purposes, the thickness of the layers should be addressed and any proposed compaction should be described in the “Operation and Reclamation Plans” section of the CCB PLAN form. Materials that exhibit potentially toxic-forming or acid-forming characteristics will not be approved for alkaline addition beneficial use.
b) CCB material used as alkaline addition cannot be placed in layers that are more than 2 feet thick.
c) The CCB materials must be analyzed for the parameters listed in Tables CCB-5 and CCB-6 on an annual basis or whenever there are changes in the sources of the CCB material or in the combustion and/or pollution control processes which generate the CCB material. The changes and analyses shall be reported to the Division through an Application to Revise a Coal Mining and Reclamation Permit (ARP), which must be approved and issued by the Division prior to using the CCB material that resulted from the changes.  Test results may be available from the supplier of the CCB material. 

2. CCB Material as Low-Permeability Material

a) CCBs may be used as low-permeability material to isolate acid and toxic-forming materials or for mine sealing purposes.
b) For CCB material to be approved for beneficial use as a low-permeability material, the pH of the CCB material must be in the range of 6.5 to 12.5 S. U. at the generator’s site.  However, if an additive is used to harden the CCB material, the mixture must be in the pH range of 6.5 to 12.5 S. U.  The pH is to be reported on the DRILLING REPORT – SURFACE form required under Section G of the CCB PLAN form. If an additive is used to harden the CCB material, the leaching test described later in these guidelines must also be performed on the additive. Materials that exhibit potentially toxic-forming or acid-forming characteristics may not be approved for low permeability beneficial use.
c) An hydraulic conductivity (coefficient of permeability) of the CCB material that is greater than 1 x 10‑7 cm/sec may be accepted upon a demonstration that the CCB material will adequately function as a low permeability barrier sufficient to meet the intended function or application of the CCB material.  Absent such a demonstration, the target will be an hydraulic conductivity of less than 1 x 10‑7 cm/sec.  The hydraulic conductivity must be based upon laboratory testing using compaction and other preparation techniques that will duplicate expected conditions at the site of the beneficial use.

d) If an additive is used to harden the CCB material, an hydraulic conductivity of the mixture of the CCB material and the additive that is greater than 1 x 10‑7 cm/sec may be accepted upon a demonstration that the mixture will adequately function as a low permeability barrier sufficient to meet the intended function or application.  Absent such a demonstration, the target will be an hydraulic conductivity of less than 1 x 10‑7 cm/sec.  The hydraulic conductivity must be based upon laboratory testing using compaction and other preparation techniques that will duplicate expected conditions at the site of the beneficial use. The pH of the mixture must remain between 6.5 and 12.5 S. U.

e) The hydraulic conductivity shall be reported under Section G of the CCB PLAN form.

f) The volume of CCB material needed to isolate acid and toxic forming materials or needed for mine sealing must be described. The thickness of the CCB material, if layered, as well as its areal extent, must be described. 

g) The CCB material used beneficially to provide a low-permeability layer to isolate acid and toxic forming materials must have a minimum thickness of 2 feet unless the Division approves a lesser thickness on a case-by-case basis.  Total thickness of the cover must be as required in rules 1501:13-9-09(B) and 1501:13-9-14(J).

h) Appropriately engineered designs and plans for low-permeability projects should be submitted or referenced at Section G of the CCB PLAN form.   Most likely these plans will be located in other sections of the application and will be associated with mine sealing projects or projects emplacing low permeability barriers. Addressing or referencing these designs ensures that hydrologic aspects related to the use of CCBs are addressed.

G. BACKGROUND WATER SAMPLING AND ON-GOING MONITORING

1. Background water sampling under seasonal conditions is usually necessary in order to characterize existing conditions before CCB material usage begins.  Background sampling under seasonal conditions would generally be needed for the standard parameters found on the HYDROLOGIC INVENTORY form.

2. After CCB material use begins, monitoring may be required for the standard parameters in addition to the parameters identified in Tables CCB-5 and CCB-6.  If required, monitoring while the permit is active normally will take place quarterly but may be required to occur at another frequency determined during the review process.  Monitoring points typically associated with active coal mine sites are, in most instances, capable of providing information on the effects of CCB material placement.   Monitoring points can be existing wells, springs, seeps, mine discharges, streams, ponds, or other sites. If monitoring wells are to be used, a diagram showing the design of the wells normally will be required.   Upgradient and downgradient monitoring points and their locations will depend upon the configuration of the CCB material placement area, the volume of CCB material placed, and the ground water and surface water conditions at the mine site.  The number of monitoring points needed to assess the potential impact of the CCB material on ground water and surface water will be required. In certain instances, monitoring may not be necessary and will not be required. If water monitoring is required, the description of the water-monitoring plan must include the following:

a) Identification of proposed sites;

b) Identification of additional parameters to be monitored (e.g. arsenic, barium, cadmium, chromium, lead, mercury, selenium, etc.,) based on the TCLP test;

c) The frequency of monitoring;

d) Description of the installation of, management of, and abandonment of monitoring wells; 

e) Design plans for monitoring wells.

H. GENERAL REQUIREMENTS

1. In order to qualify for review under the beneficial use guidelines, CCB material shall not be placed in a manner that is equivalent to the establishment of a disposal system.
2. The use of CCB material as part of the mining and reclamation plan shall be designed primarily to achieve an overall improvement in water quality, to prevent or reduce the degradation of water quality, or to have a benign impact on water quality.   The Division may require more stringent standards than those in these guidelines when necessary.

3. The CCB material shall not be placed within 8 feet of the regional groundwater table unless the Division approves placement within 8 feet based upon information that demonstrates that groundwater contamination will not occur.  

4. The CCB material shall not be placed within 100 feet of perennial or intermittent streams unless a stream buffer zone variance request is approved.  This distance may be increased in cases involving exceptionally high value streams. At a minimum, the material shall not be placed between the high water marks of perennial or intermittent streams.   

5. CCB material shall not be placed within 100 feet of existing high-quality wetland areas. This distance may be increased if necessary.
6. CCB material shall not be placed within 500 feet upgradient of a surface drinking water source or within 300 feet of a ground water source.

7. CCB material shall not be placed within 300 feet of an occupied dwelling unless the owner provides a written waiver.

8. The plans must include detailed descriptions, plan views, and/or maps showing which areas of the permit will have CCB material applied, and how it will be placed. 

9. Each annual map for the permit area shall designate the areas of actual beneficial use during the previous year and the final map shall identify the entire area of beneficial use.  
10. Sampling of the CCB material must take place at the facility that generates the material. No waste or other materials may be mixed with the CCB material except for the purposes of pH adjustment or hardening.  Required analyses must be performed after mixing.

11. Toxicity Characteristic Leaching Procedure:

a) Using a Toxicity Characteristic Leaching Procedure (TCLP) test, the CCB materials must be analyzed for the parameters listed in Tables CCB-5 and CCB-6 prior to submission of a Coal Mining and Reclamation Permit Application or of an Application to Revise a Coal Mining and Reclamation Permit (ARP).  The material must also be analyzed on an annual basis (or on another time table, based on review of the application or ARP) or whenever there are significant changes in the sources of the CCB material or in the combustion and/or pollution control processes which generate the CCB material. The TCLP test must be performed in accordance with the most recent edition of the U.S. EPA Publication SW-846 from either an acid or deionized water extraction of the material, and in accordance with the testing procedures described in OEPA-DSW policy 0400.007, or the most current version. (These test results may be available from the supplier of the CCB material.) Significant changes in the character of the leachate will require approval and issuance of an ARP prior to the use of the CCB material that resulted in the changes in the nature of the leachate.  

b) The applicant may use another valid leaching test that accurately represents the environment of beneficial use (for example, a neutral environment). Justification for using an alternative leaching test must be included in the application, and Tables CCB-5 and CCB-6 must be revised to report the actual test used.

c) For CCB material to be approved for beneficial use at active coal mining and reclamation permit areas, the maximum acceptable concentrations for each constituent listed in Table CCB-5 (CCB Material Leachate Analysis) cannot be exceeded. The maximum acceptable leachate concentration is 30 times the standard. These limits are shown as the maximum acceptable leachate concentrations.  Parameters in addition to those listed in Tables CCB-5 and CCB-6 may be required on a case-by-case basis.

I. TABLES CCB-2, CCB-3, CCB-3A, and CCB-4 (Definition of Terms and Example):
Note: Separate sets of tables should be used if the proposal includes beneficial use in distinct/separate areas of the permit area. That is, the calculations should be distinct for each identified mining area where CCBs will be beneficially used.

1. Table CCB-2: This table should be used to assess the CCB material itself. If multiple CCB sources will be used, this form can be used to obtain a composite weighted value for the CCB material, which can then be entered into Table CCB-4. 

2. Table CCB-3: 

a. This table should be used to assess the material (for example, refuse and spoil) with which the CCB material will be mixed. A separate table should be used for each type of additional material. The information reported in this table should address only the associated material, not the CCB material. If multiple sources or test holes exist, this table can be used to obtain a composite weighted value for the material, based on the proportion of each source or test hole in the mixture. This composite can then be entered into Table CCB-4.

b. If the CCB material will be mixed with spoil, the acid-base accounting should be performed only on strata that will be spoiled. The value entered for each category (for example, potential acidity) should be derived using a weighted value based on the proportion of total tonnage of each stratum at each test hole. For example, in order to obtain the values to enter into Table CCB-3, composite values for the various parameters must be determined for each test hole.  Therefore, Table CCB-3A, using rock weights and aerial extents, shows the actual tonnage of spoil produced and uses that tonnage to determine the actual values for each of the parameters. Use Table CCB-3A to determine the values to enter into Table CCB-3 for the spoil.

3. Source/Material: Indicate the type and origin of the CCB material, refuse, spoil, etc., as appropriate.

4. Decimal Percent of Total by Dry Weight: Indicate the percent, as a decimal, of each source category.

5. Weighted Average: Calculate for each component after factoring the percentages of each component in the total mix.  The weighted average in the last column is obtained by summing the individual weighted averages in each row.  The calculations are based on the contribution factor of each component toward the whole.

6. pH, S.U.: Indicate the pH of each component.

7. Hydrogen Ion Concentration (from pH), moles per liter: Calculate the hydrogen ion concentration from the pH for each component, and then perform a numerical average. 

8. Weighted Hydrogen Ion Concentration, moles per liter: Calculate the weighted hydrogen ion concentration for each component by multiplying the decimal percent of each component by the respective hydrogen ion concentrations from the previous row.  Obtain the weighted average for the mixture in the last column by summing the hydrogen ion concentrations for each of the components.

9. Weighted pH (from weighted hydrogen ion concentration), S.U.: Calculate the pH of the mixture from the weighted average hydrogen ion concentration.

10. Percent Pyritic Sulfur (either the pyritic or total sulfur percent may be reported):  Indicate for each component and then perform a numerical average.

11. Weighted Percent Pyritic Sulfur: Calculate the weighted percent for each component by multiplying the “decimal percent of total by weight” times the pyritic sulfur percent listed for each component in the previous row.  Obtain the weighted average for the mixture in the last column by summing the weighted percentages for each of the components.

12. Percent Total Sulfur (either the pyritic or total sulfur percent may be reported): Indicate for each component and then perform a numerical average.

13. Weighted Percent Total Sulfur: Calculate the weighted percent for each component by multiplying the “decimal percent of total by weight” times the total sulfur percent listed for each component in the previous row.  Obtain the weighted average for the mixture in the last column by summing the weighted percentages for each of the components.

14. Potential Acidity (tons per 1000 tons): Indicate the potential acidity for each component and then perform a numerical average. Potential acidity is to be determined by multiplying either the total or pyritic sulfur percent by 31.25 (based on the stoichiometry of pyrite oxidation and acid neutralization).  If another calculation is used, that calculation should be described and supported.  

15. Weighted Potential Acidity (tons per 1000 tons): Calculate the weighted value for each component by multiplying the “decimal percent of total by weight” times the potential acidity for each component as listed in the previous row.  Alternatively, you can multiply the weighted percent total or pyritic sulfur by 31.25. (Values obtained under each method may not match exactly due to rounding.) Obtain the weighted average for the mixture in the last column by summing the weighted values for each of the components.

16. Neutralization Potential (tons per 1000 tons): Indicate for each component and then perform a numerical average.

17. Weighted Neutralization Potential (tons per 1000 tons): Calculate the weighted value for each component by multiplying the “decimal percent of total by weight” times the neutralization potential for each component as listed in the previous row.  Obtain the weighted average for the mixture in the last column by summing the weighted values for each of the components.

18. Calcium Carbonate Deficiency (tons per 1000 tons): Indicate for each component and then perform a numerical average.  The calcium carbonate deficiency should equal the potential acidity minus neutralization potential.

19. Weighted Calcium Carbonate Deficiency (tons per 1000 tons): Calculate the weighted value for each component by multiplying the “decimal percent of total by weight” times the calcium carbonate deficiency for each component as listed in the previous row.   Alternatively, the weighted calcium carbonate deficiency can be obtained by subtracting the weighted neutralization potential from the weighted potential acidity. (Values obtained under each method may not match exactly due to rounding.) Obtain the weighted average for the mixture in the last column by summing the weighted values for each of the components. Alternatively, the weighted average can be obtained by subtracting the weighted average neutralization potential from the weighted average potential acidity.

20. Materials that exhibit potentially toxic-forming or acid-forming characteristics may not be approved for beneficial use.

21. Examples of completed Tables CCB-2 CCB-3, CCB-3A, and CCB-4 follow.  In the examples provided, rounding was not performed until the final calculation on Table CCB-4.

	EXAMPLE -- Table CCB-2: CCB Material Analysis

(Do not fill in the shaded areas)

	Source/Material
	Power Plant 1 – flyash
	Power Plant 2 – flyash
	Power Plant 3 – flyash
	Power Plant 4 – flyash
	Weighted Average

	Decimal Percent of Total by Dry Weight
	0.31
	0.07
	0.06
	0.56
	

	pH, S.U.
	9.02
	7.71
	7.29
	8.63
	

	Hydrogen Ion Concentration (from pH), moles per liter
	9.55 x 10-10
	1.95 x 10-8 
	5.13 x 10-8
	2.34 x 10-9
	

	Weighted Hydrogen Ion Concentration, moles per liter
	2.96 x 10-10
	1.37 x 10-9
	3.08 x 10-9
	1.31 x 10-9
	6.05 x 10-9

	Weighted pH (from weighted hydrogen ion concentration), S.U.
	
	
	
	
	8.22

	Percent Pyritic Sulfur*
	
	
	
	
	

	Weighted Percent Pyritic Sulfur*
	
	
	
	
	

	Percent Total Sulfur*
	0.9
	0.7
	1.1
	0.6
	

	Weighted Percent Total Sulfur*
	0.279
	0.049
	0.066
	0.336
	0.730

	Potential Acidity (tons per 1000 tons)
	28.125
	21.875
	34.375
	18.75
	

	Weighted Potential Acidity (tons per 1000 tons)
	8.71875
	1.53125
	2.0625
	10.5
	22.8125

	Neutralization Potential (tons per 1000 tons)
	58.2
	21.8
	31.3
	22.3
	

	Weighted Neutralization Potential (tons per 1000 tons)
	18.042
	1.526
	1.878
	12.488
	33.934

	Calcium Carbonate Deficiency (tons per 1000 tons)
	-30.075
	0.075
	3.075
	-3.55
	

	Weighted Calcium Carbonate Deficiency (tons  per 1000 tons)
	-9.32325
	0.00525
	0.1845
	-1.988
	-11.1215


*report values for either pyritic or total sulfur

	EXAMPLE -- Table CCB-3: Additional Material Analysis

(Do not fill in the shaded areas)

	Source/Material
	Coarse Refuse
	Medium Refuse
	
	
	Weighted Average

	Decimal Percent of Total by Dry Weight
	0.75
	0.25
	
	
	

	pH, S.U.
	5.06
	4.90
	
	
	

	Hydrogen Ion Concentration (from pH), moles per liter
	8.71 x 10-6
	1.26 x 10-5
	
	
	

	Weighted Hydrogen Ion Concentration, moles per liter
	6.53 x 10-6
	3.15 x 10-6
	
	
	9.68 x 10-6

	Weighted pH (from weighted hydrogen ion concentration), S.U.
	
	
	
	
	5.01

	Percent Pyritic Sulfur*
	
	
	
	
	

	Weighted Percent Pyritic Sulfur*
	
	
	
	
	

	Percent Total Sulfur*
	7.53
	5.83
	
	
	

	Weighted Percent Total Sulfur*
	5.6475
	1.4575
	
	
	7.105

	Weighted Potential Acidity (tons per 1000 tons)
	
	
	
	
	222.03125

	Neutralization Potential (tons per 1000 tons)
	-5.75
	-9.75
	
	
	

	Weighted Neutralization Potential (tons per 1000 tons)
	-4.3125
	-2.4375
	
	
	-6.75

	Weighted Calcium Carbonate Deficiency (tons  per 1000 tons)
	
	
	
	
	228.78125


*report values for either pyritic or total sulfur

	EXAMPLE -- Table CCB-3: Additional Material Analysis

(Do not fill in the shaded areas)

	Source/Material
	Test Hole 1
	Test Hole 2
	
	
	Weighted Average

	Decimal Percent of Total by Dry Weight
	0.40
	0.60
	
	
	

	PH, S.U.
	5.76
	6.20
	
	
	

	Hydrogen Ion Concentration (from pH), moles per liter
	1.73 x 10-6
	6.31 x 10-7
	
	
	

	Weighted Hydrogen Ion Concentration, moles per liter
	6.92 x 10-7
	3.79 x 10-7
	
	
	1.07 x 10-6

	Weighted pH (from weighted hydrogen ion concentration), S.U.
	
	
	
	
	5.97

	Percent Pyritic Sulfur*
	
	
	
	
	

	Weighted Percent Pyritic Sulfur*
	
	
	
	
	

	Percent Total Sulfur*
	0.0868
	0.069
	
	
	

	Weighted Percent Total Sulfur*
	0.03447
	0.0414
	
	
	0.07587

	Weighted Potential Acidity (tons per 1000 tons)
	
	
	
	
	2.3709375

	Neutralization Potential (tons per 1000 tons)
	19.09
	21.44
	
	
	

	Weighted Neutralization Potential (tons per 1000 tons)
	7.636
	12.864
	
	
	20.50

	Weighted Calcium Carbonate Deficiency (tons per 1000 tons)
	
	
	
	
	-18.129063


*report values for either pyritic or total sulfur

	EXAMPLE -- Table CCB-3A – Analysis of Spoil
Use one table for each test hole

(Do not fill in the shaded areas)

Test Hole #: 1

	Lithologic Unit
	Shale
	Sandstone
	Limestone
	
	
	
	Total or Weighted

	Thickness, feet
	10
	7
	3
	
	
	
	

	Acres
	8.22
	10
	12
	
	
	
	

	Lithologic Unit Weight, tons per acre-foot
	3800
	2940
	3600
	
	
	
	

	Tons Affected
	312360
	205800
	129600
	
	
	
	647760

	Decimal Percent of Total Tonnage
	0.48
	0.32
	0.20
	
	
	
	

	pH, S.U.


	5.5
	6.2
	7.4
	
	
	
	

	Hydrogen Ion Concentration
	3.16 x 10-6
	6.31 x 10-7
	3.98 x 10-8
	
	
	
	

	Weighted Hydrogen Ion Concentration, moles per liter
	1.52 x 10-6
	2.02 x 10-7
	7.96 x 10-9
	
	
	
	1.73 x 10-6

	Weighted pH (from weighted hydrogen ion concentration), S.U.
	
	
	
	
	
	
	5.76

	Percent Pyritic Sulfur*
	
	
	
	
	
	
	

	Weighted Percent Pyritic Sulfur*
	
	
	
	
	
	
	

	Percent Total Sulfur*
	0.15
	0.04
	0.01
	
	
	
	

	Weighted Percent Total Sulfur*
	0.072
	0.0128
	0.002
	
	
	
	0.0868

	Weighted Potential Acidity
	
	
	
	
	
	
	2.7125

	Neutralization Potential (tons per 1000 tons)
	6.35
	15.5
	55.4
	
	
	
	

	Weighted Neutralization Potential (tons per 1000 tons)
	3.048
	4.96
	11.08
	
	
	
	19.088

	Weighted Calcium Carbonate Deficiency (tons per 1000 tons)
	
	
	
	
	
	
	-16.3755


*report values for either pyritic or total sulfur

	Table CCB-4: Analysis of Mixture – CCBs, Refuse, Spoil, Etc.

Use composite weighted values from Tables CCB-2 and/or CCB-3 if there are multiple sources.

Report on all material with which the CCB material will be mixed.

(Do not fill in the shaded areas)

	Source/Material
	Flyash
	Spoil
	Refuse
	
	Weighted Average

	Decimal Percent of Total by Dry Weight
	0.007
	0.96
	0.03
	
	

	pH, S.U.
	8.22
	5.97
	5.01
	
	

	Hydrogen Ion Concentration (from pH), moles per liter
	6.05 x 10-9
	1.07 x 10-6
	9.68 x 10-6
	
	

	Weighted Hydrogen Ion Concentration, moles per liter
	4.24 x 10-11
	1.03 x 10-6
	2.90 x 10-7
	
	1.32 x 10-6

	Weighted pH (from weighted hydrogen ion concentration), S.U.
	
	
	
	
	5.88

	Percent Pyritic Sulfur*
	
	
	
	
	

	Weighted Percent Pyritic Sulfur*
	
	
	
	
	

	Percent Total Sulfur*
	0.73
	0.07587
	7.105
	
	

	Weighted Percent Total Sulfur*
	0.00511
	0.0728352
	0.21315
	
	0.2910952

	Potential Acidity (tons per 1000 tons)
	22.8125
	2.3709375
	222.03125
	
	

	Weighted Potential Acidity (tons per 1000 tons)
	0.1596875
	2.2761
	6.6609375
	
	9.096725

	Neutralization Potential (tons per 1000 tons)
	33.934
	20.50
	-6.75
	
	

	Weighted Neutralization Potential (tons per 1000 tons)
	0.237538
	19.68
	-0.2025
	
	19.715038

	Calcium Carbonate Deficiency (tons per 1000 tons)
	-11.1215
	-18.129063
	228.78125
	
	

	Weighted Calcium Carbonate Deficiency (tons per 1000 tons)
	-0.0778505
	-17.4039
	6.8634375
	
	-10.6


*report values for either pyritic or total sulfur
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