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STATE BOARD OF HEALTH

Title of Regulation: 12 VAC 5‑610. Sewage Handling and Disposal Regulations (amending 12 VAC 5-610-120 and 12 VAC 5-610-490; adding 12 VAC 5-610-449 and 12 VAC 5-610-449.1).

Statutory Authority: § 32.1-12 and 32.1-164 of the Code of Virginia.
Public Hearing Date: August 14, 2002 - 10 a.m. (Richmond)

August 21, 2002 - 7 p.m. (Franklin)
Public comments may be submitted until October 1, 2002.

(See Calendar of Events section

for additional information)

Agency Contact: Donald J. Alexander, Director, Division of Onsite Sewage and Water Services, Department of Health, 1500 E. Main Street, Room 115, Richmond, VA 23219, telephone (804) 225-4030, FAX (804) 225-4003 or e-mail dalexander@vdh.state.va.us.

Basis: Section 32.1-164 of the Code of Virginia states that the Board of Health has responsibility for the safe and sanitary collection, conveyance, treatment, and disposal of sewage as they affect public health and welfare. In addition, the board is required, in discharging its responsibility for safe and sanitary sewage treatment and disposal, to exercise due diligence to protect the quality of both surface and ground water. The regulation of mass sewage disposal systems and the quantity of rock allowed in soils are not specifically mandated by the Code of Virginia. There are no federal minimum requirements regarding the topics of the regulation.

Purpose: 

Mass Sewage Disposal Systems: The 1991 Report of the Task Force on Septic Regulations recommended that the Board of Health consider requiring treatment for nitrogen where clusters of systems or large systems create high loading rates in a limited geographic area. The Task Force also recommended establishing clear requirements for maintenance and oversight for systems serving multiple dwellings. The MSDS regulations were based on the Task Force recommendations and existing department policy intended to establish standards for mass drainfields.

In 1996 the board published proposed regulations for public comment that included MSDS requirements. In 1996 there were 12 public hearings followed by a period of many months during which the department worked with various constituent groups to address concerns raised during the public comment period. One of the groups with which the department worked (on MSDS issues) included developers and engineers from the Smith Mountain Lake area.

On August 16, 1999, the board published final amendments that were to have been effective October 1, 1999. On September 16, 1999, the regulatory process was suspended because of requests for an additional public comment period (§ 9-6.14:7.1 K of the Code of Virginia). Two additional 30-day comment periods followed between October 11, 1999, and January 19, 2000. On April 24, 2000, the Board of Health published final amendments to the Sewage Handling and Disposal Regulations to be effective July 1, 2000. Those amendments contained new regulations for Mass Sewage Disposal Systems.

On June 8, 2000, department representatives met with Senator Newman, Speaker of the House Vance Wilkins, Delegate Putney as well as several others representing development interests and the engineering and consulting communities, especially those located near Smith Mountain Lake, to hear their concerns regarding the MSDS regulations. That group asked that the department delay implementation of the MSDS regulations. The group said that there had not been enough public input in the regulatory process. They asked for evidence of problems with nitrates in ground water (the MSDS regulation established limits and rules for dealing with nitrogen and nitrates from wastewater), they complained about the economic impact of the regulations (dilution area downslope, 5 mg/l vs. 10 mg/l nitrate standard, 30% volatilization vs. 50%, secondary treatment), and complained that the regulation failed to address maintenance of MSDS.

The types of development primarily impacted by the MSDS regulations include multi-family condominium-style housing and commercial enterprises (i.e., shopping centers, restaurants) utilizing onsite wastewater systems. Single-family housing also would have been subject to the MSDS requirements, but only at the time of subdivision planning. The legislators indicated that there would be legislation to repeal the regulations that they found unacceptable.

Shortly after the June meeting, department staff advised Commissioner Peterson that she should act for the Board of Health and withdraw the MSDS regulation prior to the effective date. After consulting with the OSHHR, Commissioner Peterson withdrew the regulation with the understanding that the department would immediately publish a Notice of Intended Regulatory Action to promulgate a new MSDS regulation with additional input from the affected parties. The NOIRA was published July 17, 2000.

Soils Containing Greater than 50% Rock: The 1991 Task Force recommended that Virginia examine the definition of rock and the adequacy of the current regulations regarding separation distances to rock. The final amendments published August 16, 1999, contained certain restrictions on the use of soils containing greater than 50% rock by volume. Those requirements would have affected land owners seeking permits in areas of the state characterized by hilly or mountainous terrain with relatively shallow soils underlain by bedrock. Two primary examples of these regions would be the Shenandoah Valley and the mountainous regions of southwestern Virginia, particularly the counties of Wise, Dickinson, Buchanan, Scott, Lee, and Tazewell.

As noted above, the final amendments did not take effect on October 1, 1999, because the regulatory process was suspended for additional public comment periods. On December 16, 1999, and again on January 13, 2000, the department met with various constituents, public officials and local government representatives in the Shenandoah Valley area to hear their concerns about the 50% rock regulation. In those meetings, there was a representative of Delegate Lauderbach, representatives from Clarke and Shenandoah Counties, the Lord Fairfax Planning District Commission, soil and engineering consultants, and citizen landowners.

The concerns expressed by the group dealt primarily with economic impacts. The new requirements would increase the cost of development for a substantial portion of the land (unofficial estimate of 43% in Shenandoah County) and eliminate development on a smaller fraction of land (5.0% - 8.0%). Another concern, expressed by local government officials, was that the new rule encouraged the use of alternative sewage systems but failed to impose operation and maintenance requirements on those systems.

During the 2000 session of the General Assembly, House Bill 1333 was introduced that would have excluded Planning Districts One and Two from the new regulations. The patron, Delegate Phillips, agreed to withdraw the bill when the department offered to withdraw the 50%-rock regulation and meet with representatives from southwestern Virginia to explore alternatives to the regulation as it was written. The final regulation published April 24, 2000, did not contain the restrictions on soils containing greater than 50% rock. The NOIRA published July 17, 2000, included provisions to reintroduce requirements for soils containing greater than 50% rock.

The primary purpose of these amendments is to protect public health by protecting the quality of ground and surface waters (statutory mandate to exercise due diligence, § 32.1-164 of the Code of Virginia). The department's onsite regulations are increasingly viewed as part of the overall water quality protection strategy of the Commonwealth. The department has been working closely with the Department of Environmental Quality, the Department of Conservation and Recreation, and others in their water quality initiatives (Water Quality Improvement Act). These agencies have continued to express concerns about the impact of failing drainfields and inadequate onsite regulations on water quality.

The goals of both regulations are to transform existing policy into regulation so that it is enforceable and clear to all involved. For many years, mass drainfields and the amount of rock in and around a drainfield have been regulated informally with questionable consistency. These proposals are based on science and formalize what we've learned the last 15 years. They have been written with the help of an ad hoc committee made up regulators, engineers, soil scientists, and local government advisors from the private and public sector.

Substance: Substantive provisions to the mass drainfield proposal include special requirements, absorption area design table, site assessment, verification, monitoring, and a sampling schedule. The substance of the percentage of allowage rock around a drainfield includes definitions, soil characteristics that determine suitability and a table summarizing separation distances between certain systems and the limiting factor of soils containing a high volume of rock fragments.

Issues: The primary advantage to the proposals is the enhanced protection of groundwater resources from contamination by onsite sewage disposal systems. The monitoring and maintenance requirements for mass drainfields assure that systems are running efficiently and satisfactorily. This saves owners of businesses from expensive repairs due to lack of inspections on large and somewhat complex systems. These repair costs would usually be passed along, in some manner, to individual consumers and citizens. Soils are used to naturally clean up sewage effluent. Assuring that there are adequate soils and not too many rock fragments prevents untreated sewage from entering shallow groundwater horizons. This benefits citizens by protecting natural groundwater resources and by preventing contamination of aquifers used for drinking water supplies. The department perceives no disadvantages to these proposals.

Department of Planning and Budget's Economic Impact Analysis: The Department of Planning and Budget (DPB) has analyzed the economic impact of this proposed regulation in accordance with § 2.2-4007 G of the Administrative Process Act and Executive Order Number 25 (98). Section 2.2-4007 G requires that such economic impact analyses include, but need not be limited to, the projected number of businesses or other entities to whom the regulation would apply, the identity of any localities and types of businesses or other entities particularly affected, the projected number of persons and employment positions to be affected, the projected costs to affected businesses or entities to implement or comply with the regulation, and the impact on the use and value of private property. The analysis presented below represents DPB’s best estimate of these economic impacts.

Summary of the proposed regulation. The proposed regulations will establish new requirements for mass sewage disposal systems. The substantive changes include making proposed subdivisions with massed drainfields subject to mass sewage system requirements, modifying the footprint area calculation method, adopting new vertical distance requirements for mounding below the absorption area, establishing geotechnical evaluation requirements for flows exceeding 5,000 gallons per day (gpd), and establishing a requirement for filing a dedication document.

In addition to mass sewage system requirements, new criteria for the percentage of rock allowed in the soils below a soil absorption system will be established. All of the onsite systems regardless of size will be subject to this last requirement.

Estimated economic impact. Collection, conveyance, treatment, and disposal of sewage are subject to regulations because they affect public health. The proposed regulations will expand the definition of mass sewage systems to include massed individual systems and establish new rules for mass systems and for the allowable rock content of all onsite sewage systems. Currently, there are no regulatory requirements for mass sewage disposal systems and for the quantity of rock allowed in soils. Instead, the Department of Health (the department) has an informal policy to enforce permitting and design procedures in these areas. The policy has been administered under the general provisions of the Sewage Handling and Disposal Regulations since 1984.

Mass Sewage Disposal Systems: The proposed changes will add new regulatory requirements for mass sewage disposal systems. These systems have average flows over 750 gpd. Mass systems serve a cluster of sources or large individual sources. The types of onsite wastewater mass systems include multi-family housings such as condominiums, shopping centers, commercial enterprises such as restaurants, and combined systems such as subdivisions. Single-family dwelling lots will be subject to the proposed mass sewage disposal system requirements if developed as a part of a subdivision. These mass systems have a greater potential for failure than small commercial onsite systems and pose a higher risk of surface and ground water contamination than do smaller ones.1
a. Massed Single Family Sewage Systems: The proposed regulations will add new evaluation requirements for drainfield layouts of subdivisions with single-family residences to determine if they have the potential for groundwater mounding or nitrate contamination. These residences are not subject to evaluation requirements under the current department policy. The department indicates, however, that some developers are massing as many as a dozen or more single-family drainfields together. The department believes that massing individual systems may cause premature failure from groundwater mounding and the contamination of wells around and downgradient from massed drainfields.

With the proposed changes, a massed system applicant will be required to analyze the potential for water mounding below the absorption area, collect and analyze background samples from the groundwater, and submit the evaluation to the department along with the application for a construction permit. Water mounding evaluation must demonstrate that there is appropriate distance between the sewage trench bottom and the top of water mounding over the water table to treat the discharged effluent. The required distance decreases as the treatment level increases. This new requirement creates the possibility that some massed system owners may be required to treat the effluent to be able to continue with the development project. In some other cases, the project may no longer be feasible even with the highest treatment level. Thus, if the water mounding is a limiting factor, of the five massed system applications expected annually, some owners will likely incur significant treatment costs and some others may choose to abandon the development project.

Additionally, massed individual systems will be subject to the groundwater standards established under 9 VAC 25-260-190, which require less than 5 mg/l nitrate-nitrogen concentration in groundwater. The massed system owners will be required to comply with the nitrate standard. Since this is a new requirement for massed individual systems, there is likely to be additional costs on the owner. The magnitude of additional costs will depend on the compliance method chosen. There will be several options available to the owners to comply with the nitrate standard. First, the owner may choose to decrease the amount of effluent discharge to meet the nitrate standard. For a given area, this could be achieved by reducing the number of dwellings or the size of such dwellings. Second, the applicant may treat the sewage to comply with the nitrate standard. This may require redesigning the system and/or installing new treatment equipment. Third, the applicant may be able to proceed with the current project by increasing the land area available for dilution. This may require purchase of additional land area. Finally, the applicant may want to reevaluate the validity of the other assumptions used in the site evaluation. For example, the actual nitrogen concentration in the rain may be lower in some areas than the assumed level. If the owner is not able to comply with the nitrate standard through any of these means, then the development project will require substantial modification or may even be abandoned.

The department expects about five massed system applications a year that may be subject to mass drainfield requirements. In most of these cases, compliance with water mounding and nitrate standards are likely to introduce significant compliance costs on massed individual sewage system permit applicants.2 Some development projects may have to be modified at significant costs and some may no longer be feasible. However, there is no data available to determine potential additional costs on massed individual system owners.

On the other hand, the proposed regulations are likely to improve the quality of groundwater in the proximity of these massed individual systems.

b. Minimum foot print area: The proposed regulations will establish a new method to calculate the required minimum footprint area. The footprint area is an area where sewage is licensed to be disposed. It includes the absorption area and a reserve area that can be used as the absorption area if needed. The size of the required absorption area is determined by the degree of treatment provided, site and soil conditions, and the method of dispersal. Currently, the department uses the percolation rate to determine the required footprint area. The percolation rate is a measure of soil’s hydraulic conductivity in terms of the rate of absorption. It is stated in terms of the movement of effluent toward the center of gravity in terms of inches per day and calculated based on observations made at static time intervals. For soils that are conductive, no reserve area is currently required. For soils that are not conductive the agency requires designation of 50% reserve area in the sewage system footprint. The proposed regulations will modify the footprint area calculation method and provide a table for the required minimum footprint area. The proposed methodology differs from the current practice in three ways.

First, the hydraulic conductivity will be stated in terms of Ksat rate, a metric measure of absorption rate stated in terms of centimeters per day, instead of the percolation rate, which is a standard American measure of absorption rate stated in terms of inches per day. The sewage system permit applicants will be required to use the proposed new measure of rate of absorption. The agency will provide a conversion chart for approximate Ksat rates corresponding to the percolation rates during a six-month to one-year transition period when the regulated industry becomes familiar with the proposed measure. However, the industry will eventually start calculating and using the Ksat rates.

The agency indicates that the Ksat test is scientifically more appropriate, more reliable, accepted worldwide, easier, faster, and cheaper to conduct. Ksat rate is calculated based on observations made in continuous time as opposed to observations made in static time intervals. It can be performed within 3 to 4 hours as opposed to two days for the percolation test. The cost of equipment to estimate Ksat rate is in $500 to $1,500 range whereas the percolation test equipment is relatively cheap, requiring a bucket or drum for water, an auger, a tape measure and a few nails.3 Mass sewage system applicants or their consultants will have to purchase new equipment due to proposed use of Ksat rate. This will introduce one time costs on the industry. However, ongoing cost savings due to faster testing may exceed the additional one-time equipment costs at a reasonable discount rate. Additionally, Ksat test may provide additional environmental and health benefits because it is a scientifically more appropriate conductivity measure.

Second, the proposed footprint area, which includes the reserve area, will vary for each of the eight categories of Ksat rates. Currently, there are only two categories. For above average absorption rates, no reserve area is required while for below average absorption rates, 50% reserve area is required.4 The proposed regulations will establish 10 different categories where the footprint area increases linearly as the conductivity decreases. The establishment of ten categories is likely to better meet the footprint requirements of sewage systems varying in size than is the current two categories. The required reserve area will be 100% of the absorption area for all ten categories. This means that applicants who are currently required no reserve area will be required to have a 100% reserve area. These changes will double the required footprint area for some of these applicants. The applicants who are currently required 50% reserve are will be required 100% reserve area. This will increase the required footprint area by 1/3 for some of the applicants. Thus, all property owners will be required a larger footprint area.

Any change in the footprint size will likely have a direct impact on the profitability of a real estate development project. The additional costs may come from reduced area for development or an increase in treatment costs. On the other hand, larger footprint area is likely to be insurance for failing systems. This may prevent exorbitant costs in cases when a system fails and there is no sufficient reserve area to discharge the effluent. The potential risks to ground and surface water contamination from such large systems may also be reduced if the owner purposefully avoids acknowledging a failing system due to high costs of compliance.

Third and more importantly, the proposed footprint area will take into account different sewage treatment levels. Required footprint area decreases as the treatment level for the sewage increases. The treatment level of the effluent is another dimension that will be taken into account when issuing permits. According to the agency, the proposed footprint sizes will be higher for less treated effluent and lower for better-treated effluent. Thus, the proposed change is likely to provide cost savings to some applicants and introduce additional costs to some others. However, the establishment of six categories for varying treatment levels is likely to better meet the footprint requirements of sewage systems varying in pollution potential than the current practice. In addition, unlike the soil conductivity rate, the treatment level is under direct control of the property owner. This feature provides a valuable option to the permit applicants. The idea is that if the owner better manages or treats the effluent, then a smaller footprint area will be allowed. Applicants who wish to reduce the footprint area will likely choose to increase the treatment level. This optional feature is likely to be used if it is beneficial to do so. If the treatment costs do not justify the savings in footprint area, the owner will likely simply choose not to increase the treatment level. Also, if the treatment costs do not vary between different locations, then developers in valuable land areas would especially be eager to take advantage of the proposed rules.

Furthermore, for soils with very low hydraulic conductivity (Ksat is between 0.001 cm/day to 0.8 cm/day) the department does not propose any footprint requirement, but will evaluate each application on a case-by-case basis. Currently, no permits are issued for soils with these characteristics. About one or two applications per year are expected to apply for special consideration under this category. Slowly moving soil characteristics are especially prevalent in Loudoun County, Prince William County, and Fairfax County. The proposed changes may benefit some applicants if the department allows new sewage systems in these localities. Some landowners might be allowed to develop new areas for residential purposes.

c. Water Mounding: Another requirement will be for the water mounding below the absorption area. Currently the distance between the sewage trench bottom and the top of water mounding over the water table must be at least 18 inches for all types of discharges. The intent of the proposed distance is to ensure that there is enough soil to treat the effluent discharged before reaching the water table. The proposed regulations will adopt different distance requirements depending on the type of sewage discharged. The distance will be required to be 24 inches for primary effluent, which is untreated discharge directly coming from the septic tank, 18 inches for secondary effluent, which is treated somewhat (BOD and TSS less than 30 mg/L), 12 inches for advanced secondary effluent (BOD and TSS less than 30 mg/L), 6 inches for enhanced secondary treatment and disinfected effluents (chlorinated effluent). The proposed amendments recognize that different distances may be more appropriate for different levels of treatment for soil to perform its filter function.

These proposed standards have the potential to be more or less stringent than the current standard, depending on the type of effluent discharged. For the discharges of untreated effluent, the proposed standard will be more stringent as an additional 6-inch distance will be required in addition to current generic 18-inch distance. The proposed additional 6-inch may not be available for some primary effluent discharges. Owners of these systems may have to install some treatment equipment to convert the primary effluent to secondary effluent to be able to obtain a permit. Thus, the proposed standard may reduce the areas that would be constructed as new dwellings or may require installation of new equipment to obtain a permit. According to the agency, dense areas (2-4 bedroom houses per acre) are most likely to be affected by the more stringent distance requirement, as it is relatively difficult to expand the drainfield area to obtain a permit. On the other hand, for the discharges of advanced secondary effluent and better treated other types of effluent, the proposed standard will be less stringent. Owners of these types of potential systems will be able to obtain a permit. Thus, the proposed standard may also increase the areas that would be constructed as new dwellings. However, no data exists to determine how many systems will fall under each category.

d. Sampling requirements: The proposed amendments will also establish sampling requirements for mass sewage disposal systems that discharge septic tank effluent. Currently, sampling is required for all mass drainfields with secondary or better treatment. The owners of systems that discharge septic tank effluent will be required to conduct tests for eight variables: effluent flow, BOD, total suspended solids, total residual chlorine, fecal coliform, pH, dissolved oxygen, nitrogen. The frequency of proposed number of sampling increases as the plant size increases. For example, BOD and total suspended solids will have to be sampled twice a year for mass flows less than 5,000 gpd whereas total residual chlorine will be required to be sampled three times a day for flows over 100,000 gpd. The department does not expect any septic tank effluent system greater than 40,000 gpd to come online. Thus, the main effect is expected to be on septic tanks systems less than 40,000 gpd.

The proposed sampling requirements are likely to introduce costs on the owners of these systems. Since an operator is already required under the current policy to visit the plant periodically, additional compliance costs would be mainly for the testing and are expected to be about $600 for systems greater than 5,000 gpd and $100 for systems less than 5,000 gpd.5 Additionally, there may be additional costs on owners, as they will be required to fix the system to the standards when tests indicate a violation of standards.

On the other hand, the proposed monitoring is likely to help identify problems with the system and prevent discharge of effluents that may contaminate surface and ground water. This is likely to afford additional protection for the aquatic life and human health as these waters may be the drinking water sources or may be used for recreational purposes.

e. Geotechnical Evaluation: Mass drainfield flows exceeding 5,000 gpd will be required to have additional evaluation. The required additional evaluations include boring logs and geophysical data collected from the absorption area or other appropriate locations to analyze the potential impact on ground and surface water. The cost to produce the technical report is about $6,000.6 The agency expects construction of about 10 to 20 systems per year with flows greater than 5,000 gpd.

The proposed evaluation requirement is to make sure that the data used in nitrate and mounding analysis is accurate, and the soil conditions beyond the system area are capable of handling the amount of discharge. Since these are very large systems, potential risks to ground and surface water contamination may be reduced by more accurate data.

f. Dedication Document: The proposed regulations will also introduce a requirement to file a dedication document with clerk of the circuit court stating that the sewage disposal areas and nutrient dilution areas will be used only for sewage disposal system and may not be excavated and used for permanent structures. This requirement will increase costs on permit applicants by about $200 per case.7 Additionally, a survey will be required in most cases. The department indicates that survey costs vary significantly. In some cases, a survey may cost up to $500. This requirement will help ensure that approved land area for sewage system is maintained and is not used for other purposes. In addition, it may help new owners to identify the location of the designated footprint area. The department indicates that dedication documents on most mass drainfields are currently required, but does not know how many additional systems will be required to provide the same dedication document.

g. Summary: The potential effects of some of the proposed amendments are counterbalancing each other. The two of the proposed changes discussed are likely to have significant and opposing effects on the land area available for development and on the sewage system owners. First, making massed individual systems subject to nitrate and water mounding requirements is likely to reduce the land area available for this type of real estate development, or introduce additional treatment costs on the owners. Second, allowing smaller footprint area and a shorter distance between the sewage trench bottom and the top of water mounding for treated effluents is likely to increase the land area available for real estate development and consequently benefit the land owners. Thus, some development projects will be feasible under the proposed changes and some will no longer be feasible.

Allowable Rock Content in a Drainfield: The proposed regulations will introduce new requirements for depth of suitable soil for all systems including the mass systems if a high percentage of rock to soil content below the trench bottom is present. Soil provides treatment for septic tank effluent and high rock content between the trench bottom and the water table reduces the treatment capability of soil. Treatment capability of soil depends on its texture. For example, fine textures like clays clean the effluent in a shorter distance than courser sandy materials. On the other hand, once sewage encounters rock it is free to travel unfettered to the water table and the only treatment that occurs is pathogen die-off due to time passed.

Currently, the department has been making decisions on permit applications for high rock content soils on a case-by-case basis without any formal guidelines. The proposed regulations will establish regulatory rules for all applications. Thus, some of the systems that may be allowed under the current policy will no longer be allowed. The department estimates that about 1,500 to 1,800 dwellings may be affected by the proposed high rock content requirements.

For systems dispersing septic tank effluent, the proposed regulations will require a minimum of 18 inches of suitable soil below the trench bottom which may contain up to 60% rock fragments by volume and the soil has a texture of loamy sand or finer. If the soil materials are sand, then a minimum three-foot horizon of sand with up to 60% rock fragments must be present below the trench bottom. For systems discharging secondary or better effluent, the required distances are lower because secondary or better effluents may be treated in a shorter soil horizon below the trench bottom.

Additionally, soil horizons below the trench bottom that have greater than 60% rock fragments by volume may be considered for approval if the thickness of the high-rock content horizons is a minimum of three feet and the soil materials have a texture of loamy sand of finer.

The proposed changes are new for all systems regardless of their sizes and are likely to increase compliance costs on homes and businesses that utilize onsite systems. Some of the development projects will likely no longer be feasible due to rock content and minimum distance requirements that go together. Some permit applicants may have to increase the size of the drainage area to obtain a permit or abandon the development project. This change is likely to reduce the land area considered permeable under the current regulations.

The proposed requirements will likely affect landowners seeking permits in areas of the state characterized by hilly or mountainous terrain with relatively shallow soils underlain by bedrock. In general, most of the rocky soils are found in the western portions of the state. Two examples of these regions are the Shenandoah Valley and the mountainous regions of southwestern Virginia, particularly the counties of Wise, Dickinson, Buchanan, Scott, Lee, and Tazewell. In addition, varying horizon depths of soil with rock fragments for treated and untreated effluent are likely to provide incentives to land owners to install treatment equipment.

On the other hand, the proposed rock content and minimum distance requirements are likely to provide additional protection for groundwater quality. Soil is used to naturally clean up sewage effluent. Assuring that there is adequate soil and not too many rock fragments, will likely prevent untreated sewage from entering shallow groundwater horizons. This may benefit the public by protecting natural groundwater resources and by preventing contamination of aquifers used for drinking water supplies.

In short, though some land may be able to continue with the development projects that are currently feasible by increasing the level of treatment, the proposed rock content and minimum distance requirements are likely to reduce the land area available for real estate development. Some development projects may no longer be feasible and be cancelled.

Businesses and entities affected. The proposed regulations are expected to affect about 1,500 to 1,800 individual home builders with onsite systems, fewer than 50 real estate developers, 25 small businesses, and up to 5 schools annually.

Localities particularly affected. The proposed regulations apply throughout the Commonwealth. However, localities with very low hydraulic conductivity soil characteristics may be particularly affected. The department will start considering approval for this type of soils on a case-by-case basis. Slowly moving soil characteristics are especially prevalent in Loudoun County, Prince William County, and Fairfax County. More significantly, the proposed high rock content and minimum distance requirements will most likely affect land owners seeking permits in areas of the state characterized by hilly or mountainous terrain with relatively shallow soils underlain by bedrock. In general, most of the rocky soils are found in the western portions of the state. Two examples of these regions are the Shenandoah Valley and the mountainous regions of southwestern Virginia, particularly the counties of Wise, Dickinson, Buchanan, Scott, Lee, and Tazewell.

As discussed above, the proposed rock content requirements are likely to reduce the land area available for real estate development in these localities. Some development projects may no longer be feasible and cancelled. If this happens, the local government real estate tax revenues in these areas of the Commonwealth may be affected. The decline in the land area considered permeable under the current regulations is likely to reduce the developed acreage in the tax base, and consequently, the tax revenues. The increase in real estate prices due to scarcity is likely to increase the average value of developable parcels and increase tax revenues. The net effect on tax revenues will depend on the sizes of these balancing effects. Which of these effects will be greater is not known.

Projected impact on employment. The proposed regulations have the potential to promote demand for labor if new areas could be developed, but also have the potential to reduce the demand for labor if some development projects become no longer feasible. Thus, the net impact on employment is not known.

Effects on the use and value of private property. Some of the proposed changes are likely to have an effect on the use and value of private property. The owners of land where massed individual systems are no longer feasible are likely to experience a decline in land values. Similarly, the owners of land where development is no longer feasible due to high rock content are likely to experience a decline in land values as well. On the other hand, the owners of land where development may be possible by sewage treatment equipment are likely to see an increase in their land values. Finally, greater protection of adjacent properties will raise their value.

Agency's Response to the Department of Planning and Budget's Economic Impact Analysis: The Department of Health concurs substantially with the economic impact assessment prepared by the Department of Planning and Budget regarding these regulations.

Summary:

Mass sewage disposal systems (systems larger than 1,200 gallons per day per acre) have a greater potential for failure than domestic and small-commercial onsite systems. These large systems also pose a higher risk of ground water contamination than smaller systems. The amendments include standards for proper siting, design, construction, operation, and monitoring of mass sewage disposal systems. The amendments also establish criteria for the amount or percentage of rock allowed in the soils around and below a soil absorption system.

12 VAC 5‑610‑120. Definitions.

The following words and terms when used in this chapter shall have the following meanings, unless the context clearly indicates otherwise:

"Agent" means a legally authorized representative of the owner.

"Alluvial soil" means a soil developing from recently deposited alluvium and exhibiting essentially no horizon development or modification of the recently deposited materials.

"Alluvium" means mineral materials, either weathered or unweathered, that are transported by flowing water and deposited or redeposited in a flood‑plain or marine terrace.

"Aquifer" means water‑bearing portion of a geologic formation that transmits water.

"Certification letter" means a letter issued by the commissioner, in lieu of a construction permit, which identifies a specific site and recognizes the appropriateness of the site for an onsite wastewater disposal system.

"Colluvial soil" means a soil developing from recently deposited colluvium and exhibiting essentially no horizon development or modification of the recently deposited materials.

"Colluvium" means an accumulation of soil material, or a mixture of stone fragments and soil material, deposited at the base of slopes or in depressional areas, primarily by gravity.

"Commissioner" means the State Health Commissioner or his subordinate who has been delegated powers in accordance with subdivision 2 of 12 VAC 5‑610‑40.

"Cr horizon" means weathered or soft bedrock and is used to indicate root restrictive layers or bedrock or saprolite.

"Dilution area" means the land immediately adjacent to and down gradient, in the direction of ground water flow, from a mass sewage disposal system, which is provided for the purpose of diluting nitrogen, or other nutrients occurring in wastewater, with ambient ground water, in order to assure compliance with nutrient standards contained in this chapter.

"District health department" means a consolidation of local health departments as authorized in § 32.1‑31 C of the Code of Virginia.

"Division" means the Division of Onsite Sewage and Water Services, Office of Environmental Health Services, State Health Department or its administrative successor.

"Existing construction" (with failing sewage disposal systems) means an existing structure where the sewage disposal system serving the structure has failed or is currently in violation of state law or regulations and requires correction.

"General approval" means approval granted to systems which are proven and tested in accordance with Article 2 (12 VAC 5‑610‑441 et seq.) of Part II of this chapter.

"Grandfathered lot" means:

1. Any lot upon which no permit has been issued and which is in a subdivision approved by the department prior to July 1, 2000, in accordance with a local subdivision ordinance. Individual lots may or may not have been evaluated; or

2. Any lot, parcel, or portion thereof with a previously issued permit or a specific written approval (not including a certification letter) from the department.

"Gray color" means a chroma‑2 or less on the Munsell Color Chart.

"Impervious strata" means soil or soil materials with an estimated or measured percolation rate in excess of 120 minutes per inch.

"Local health department" means a branch of the State Health Department established in each city and county in accordance with § 32.1‑30 of the Code of Virginia.

"Mass sewage disposal system" means a sewage disposal system or systems which will discharge effluent to a single absorption area or multiple absorption areas with or without combined flows, such that the loading rate applied to any acre, as determined by the department, exceeds 1,200 gallons per day.

"Mineral soil" means a soil consisting predominantly of, and having its properties determined predominantly by, mineral matter. A mineral soil usually contains less than 20% organic matter, but it may contain an organic surface layer up to 12 inches thick.

"New construction" means construction of a building for which a building permit is required.

"Office" means the Office of Environmental Health Services, State Health Department.

"Owner" means the Commonwealth or any of its political subdivisions, including sanitary districts, sanitation district commissions and authorities, any individual, any group of individuals acting individually or as a group, or any public or private institution, corporation, company, partnership, firm or association which owns or proposes to own a sewerage system or treatment works.

"Person" means an individual, corporation, partnership, association or any other legal entity.

"Previously issued permit" means any permit issued prior to July 1, 2000, and in accordance with the regulations in effect at the time the permit was issued. There is no distinction between an expired permit and one that has been continually renewed.

"Pump and haul" means any unusual circumstance wherein sewage is permitted to be transported by vehicle to a point of disposal. The term "pump and haul" includes all facilities and appurtenances necessary to collect and store the sewage for handling by a contractor having a valid sewage handling permit.

"Rock" or "bedrock" means continuous, coherent, lithologic material that has relative hardness depending on the degree of weathering. Bedrock has characteristics such as strike, dip, jointing, and lithological compositions. Structure and water movement are rock controlled. Bedrock grinds with an auger, and mechanical penetration is more difficult or prevented as the material gets harder.

"Rock fragments" are discrete, coherent pieces of rock or mineral that are 2 mm in diameter or larger and have a general lithologic composition.

"Saprolite" means material weathered from igneous or metamorphic rock, without soil structure, and with remnant structure and fabric of the parent rock which is soft in place and can be penetrated easily with an auger.

"Secondary effluent" means effluent treated to reduce five‑day biochemical oxygen demand to 30 mg/l or less, total suspended solids to 30 mg/l or less, and fats, oils, and grease to less than 5 mg/l.

"Septic tank effluent" means effluent characterized by a five‑day biochemical oxygen demand between 120 and 200 mg/l; total suspended solids between 70 and 150 mg/l; fats, oils, and grease of 30 mg/l or less; and having no other toxic, hazardous, or constituents not routinely found in residential wastewater flows.

"Septage" means the mat of grease and scum on the surface of septic tanks, the accumulated sludge at the bottom of tanks and the sewage present at the time of pumping.

"Sewage" means water‑carried and nonwater‑carried human excrement, kitchen, laundry, shower, bath or lavatory wastes separately or together with such underground, surface, storm or other water and liquid industrial wastes as may be present from residences, buildings, vehicles, industrial establishments or other places.

"Sewage disposal system" means a sewerage system or treatment works designed not to result in a point source discharge.

"Sewage handler" means any person who removes or contracts to remove and transports by vehicle the contents of any septic tank, sewage treatment plant, privy, holding tank, portable toilet or any sewage, septage or sewage sludges which have been processed to meet acceptable treatment standards as defined in this chapter or the Sewage Regulations (12 VAC 5‑580‑10 et seq.).

"Sewage handling" means the vehicular conveyance of sewage (See "Transportation" in § 32.1‑163 of the Code of Virginia).

"Sewerage system" means pipe lines or conduits, pumping stations and force mains and all other construction, devices and appliances appurtenant thereto, used for the collection and conveyance of sewage to a treatment works or point of ultimate disposal.

"Shrink‑swell soils" means soils with horizons that contain montmorillonite and other clays that excessively shrink upon drying and swell upon wetting.

"Sink hole" means a depression in the topography without a surface outlet for drainage from the low point. Sink holes are common in areas containing limestone and generally result from the collapse of solution cavities.

"Soil" means the weathered mineral and organic fraction of the earth's regolith, which is less than or equal to 2.0 mm in size as observed in place. Soil comprises sands, silts or clays or combinations of these textured components and may contain larger aggregate materials such as gravel, cobbles, stones or channers or precipitates from aqueous solution. Soil includes the A, O, B, C, and E horizons.

"Soil horizon" means a layer of soil or soil material approximately parallel to the land surface and different from adjacent genetically related layers in physical, chemical, and biological properties or characteristics such as color, structure, texture, consistency, kinds and numbers of organisms present, degree of acidity or alkalinity, etc.

"Subdivision" means multiple building lots derived from a parcel or parcels of land.

"Subsurface soil absorption" means a process which utilizes the soil to treat and dispose of effluent from a treatment works. (Also see "Subsurface drainfield" in § 32.1‑163 of the Code of Virginia).

"Treatment works" means any device or system used in the storage, treatment, disposal or reclamation of sewage or combinations of sewage and industrial wastes, including but not limited to pumping, power and other equipment and appurtenances, septic tanks and any works, including land, that are or will be (i) an integral part of the treatment process or (ii) used for ultimate disposal of residues or effluent resulting from such treatment.

Article 3.
Mass Sewage Disposal Systems.

12 VAC 5‑610‑449. Special requirements for mass sewage disposal systems.

A. The criteria contained in this article apply to mass sewage disposal systems and shall supersede any other conflicting criteria contained elsewhere in this chapter. The purpose of this article is to identify systems with average flows over 750 gallons per day and because of the combination of factors associated with their flows, wastewater characteristics, or hydrologic considerations that have an increased risk of hydraulic failure (i.e., sewage surfacing) or present additional risks to ground water contamination. Examples of facilities that may be served by mass sewage disposal systems regardless of the system configuration are condominiums, shopping centers, commercial development, and massed individual (or combined systems) when proposed by a single developer. Note: this includes subdivisions. Examples of systems that are not considered mass drainfields are existing single family dwelling lots and new single family dwelling lots, which are not developed as part of a subdivision.

B. Ownership. Mass sewage disposal systems shall have a single owner as described in 12 VAC 5‑610‑250 I. To implement the provisions of this article, the requirements for mass sewage disposal systems shall apply to new subdivisions that utilize individual onsite sewage systems to serve individual single-family dwellings when subdivision approval is sought from the department. The owner of the proposed subdivision shall be responsible for complying with the requirements of this article. In those cases where a massing of individual systems serving a residential unit has resulted in a requirement to comply with this section, the single-owner requirement shall deemed to be met so long as each system is located on the same property as the dwelling it serves and so long as all dwellings units are single-family detached units. In such cases, if treatment is required in order to comply with the nitrate requirements of this section, each owner shall be responsible for monitoring his system in accordance with the operation permit.

C. Uniform distribution. All mass sewage disposal systems shall be designed to provide uniform distribution. Mass sewage disposal systems shall not use a distribution box.

D. Sewage flows. Sewage systems serving single family dwellings shall be designed on the basis of two persons per bedroom using the equation Q=[40 + 35 * (the number of persons)].

1. For dwellings in excess of 2,000 square feet of heated living space, sewage flow designs shall be increased at least 50 gallons per day for each additional 500 square feet of heated living space.

2. Sewage systems shall be designed to reflect actual water use, including peak daily flow. The design flow should consider additional fixtures, hot tubs, or other pertinent factors as necessary.

3. Sewage flows for nonresidential facilities shall be designed in consultation with a professional engineer licensed in the Commonwealth of Virginia. The sewage flow shall be determined using available flow data, occupancy, operation patterns, and other measured data. Performance monitoring may be required to assure that the design flow accurately reflects the sewage flow and strength predicted.

4. AOSEs and Professional Engineers shall account for peak daily flows and flow variation before selecting a pretreatment device that disperses secondary or better effluent. Peak flow shall have a minimum peak flow factor of 1.8.

5. Professional engineers may propose design flows less than what is prescribed in this section. When a professional engineer proposes a design flow less than the figure specified by this section, then a conditional permit in accordance with 12 VAC 5‑610‑250 is required. Performance monitoring may be required to assure that the system is operated in accordance with the design flow and strength predicted by the engineer. Nothing shall prevent a professional engineer or AOSE from proposing a design flow in excess of the figures required by this section when professional judgement dictates that a greater design flow is best suited.

E. Footprint and absorption area. The minimum footprint area, which can be used as an absorption area for a mass sewage disposal system, shall be determined in accordance with Table 2.1. All or part of this footprint area may be used as the absorption area with the remainder used as a reserve area. The amount of absorption area shall be based on the degree of treatment provided to the wastewater, site and soil conditions, and method of dispersal. When septic tank effluent is dispersed, a minimum of 50% of the footprint area must be used as an absorption area.

Table 2.1: Minimum Footprint Area

Square Feet per 100 gallons

Ksat
Cm/day
STE
Management
Level 1 or 2
STE
Management
Level 31
STE
Management
Level 4 or 51
SE or better
Management
Level 2
SE or better
Management
Level 31
SE or better
Management
Level 4 or 51

=>16.1
1510
1290
1130
760
640
530

14.1 – 16
1710
1450
1280
850
730
600

12.1 – 14
2000
1700
1500
1000
850
700

10.1 – 12
2380
2020
1780
1190
1010
830

8.1 – 10
2920
2480
2190
1460
1240
1020

6.1 – 8
3670
3120
2750
1840
1560
1290

4.1 – 6
4860
4130
3650
2430
2070
1700

2.1 – 4
6480
5510
4860
3240
2750
2270

0.8 – 2.0
NA
NA
NA
NA
5000
5000

0.001 – 0.8
NA
NA
NA
NA
*
*

Model Program Management Level. See the Environmental Protection Agency’s document entitled “Draft EPA Guidelines for the Management of Decentralized Wastewater Systems: September 26, 2000.” A management program addresses the planning, siting, design, installation, operation, maintenance, performance monitoring, and enforcement (if necessary) of sewage systems. Five model programs are described below:

1. Management Level 1. Owner owns, operates and maintains sewage system. Owner has awareness of sewage system needs. The department maintains system inventory list and has awareness of sewerage system maintenance needs. The department establishes program to remind owner of scheduled preventive maintenance needs.

2. Management Level 2. Owner owns sewage system but keeps maintenance contract with an Onsite Management Entity (OME) for the life of the system. Owner has specific reporting requirements at regular intervals (determined by the department) that are obtained from the OME. The department administers tracking system for maintenance contract compliance.

3. Management Level 3. Owner owns sewage system. Operation permit establishes specific and measurable performance monitoring and reporting requirements from an OME. The operation permit is renewed at an interval established by the department. Requires system inspection at time of operation permit renewal.

4. Management Level 4. Owner owns sewage system. Private or public utility operates and maintains sewage system. The utility is issued the operation permit. The operation permit establishes specific and measurable performance monitoring and reporting requirements. The operation permit may be renewed at an interval established by the department. Financial, management, and technical audits of the utility occur.

5. Management Level 5. Private or public utility owns, operates, and maintains the sewage system. All responsibility for the system to work properly is transferred to a professional entity. Financial, management, and technical audits of the utility occur.

F. Recordation. In addition to the requirements of 12 VAC 5‑610‑700, a dedication document duly recorded with the clerk of the circuit court shall be furnished to the department stating that the sewage disposal areas and nutrient dilution areas will be used only for sewage renovation and may not be excavated or used for permanent structures while the mass sewage disposal system is utilized.

G. Review process. In addition to the requirements found in this article, the treatment processes for all systems over 5,000 G.P.D. shall be permitted in accordance with 12 VAC 5-581-270 of the Sewage Collection and Treatment Regulations (Sewage Regulations). The dispersal methodology may be reviewed under either this chapter or the Sewage Regulations, as deemed appropriate by the division.

12 VAC 5‑610‑449.1. Site assessment, verification, and monitoring.

A. Sites shall be evaluated by the criteria in this section based on projected wastewater flows. All site calculations for water mounding and groundwater nitrate evaluation shall be prepared by a professional engineer licensed in the Commonwealth of Virginia.

B. Nitrate evaluation. The applicant shall address the prevention of ground water contamination. Documentation shall include, but not be limited to, demonstrating that nitrate-nitrogen concentrations in the groundwater will comply with Part IV (9 VAC 25-260-190 et seq.) of 9 VAC 25-260, groundwater standards promulgated by the Department of Environmental Quality. Background samples from the groundwater shall be collected, analyzed and submitted to the department prior to approval of the construction permit to determine the required treatment.

1. Dilution areas. Dilution areas, if utilized, shall be adjacent to and down gradient from the mass sewage disposal system and shall be in line with the direction of local ground water flow when known. If the direction of local ground water flow is not known and cannot be readily determined, the regional ground water direction may be used.

2. Mass balance. Nitrogen calculations shall be based on a mass balance principle. The following equation may be used to determine the minimum dilution area. The Hantzsche and Finnemore (1992) mass-balance equation for nitrogen:
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A

Gross area in acres
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W

Effluent quantity in gallons per day (gpd)
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w

N

Nitrogen concentration in the effluent (mg/l)
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d

Nitrogen removal fraction in the soil/plant system (dependent upon the effluent quality and dispersal method)
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r

N

Nitrogen concentration (mg/l) desired in the recharge water (i.e., discharge limit for nitrogen)
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b

N

Nitrogen concentration in the rain (mg/l)

R = Amount of rain infiltrated into the ground (inches per acre per year), typically no more than 50% of the average rainfall.

0.01344 = conversion factor.

3. Raw and septic tank effluent from residential dwellings shall be defined to have 90 mg/l of total nitrogen concentration, of which not more than 20% may be assumed to be lost from a septic tank effluent as a result of gaseous losses prior to entering a saturated zone. When secondary treatment with nitrification is provided and the installation depth does not exceed 18 inches, the engineer may assume a 50% reduction in nitrate nitrogen from gaseous losses, plant uptake, and denitrification combined.

4. No reduction in nitrate-nitrogen loading rate shall be given for reduced water flow. For the purposes of determining ground water nitrate-nitrogen loads from residential dwellings, the engineer may assume a flow as provided in 12 VAC 5‑610‑670 and an infiltration value of 25% of the rainfall. Higher infiltration rates may be approved by the department on a case-by-case basis when supporting documentation is provided. Nothing contained in this subsection prevents the use of water-saving fixtures.

C. Water mounding evaluation. The applicant shall address the potential for water mounding below the absorption area. The evaluation shall consider the impact of mass sewage disposal systems (proposed or existing) within 1,500 feet of the planned mass sewage disposal system. Data shall be submitted that will demonstrate how a minimum of 24 inches of unsaturated soil or 18 inches with secondary pretreatment will be maintained below the trench bottom. The separation distance may be reduced to 12 inches when advanced secondary treatment (BOD and TSS less than 10 mg/L) is provided and to six inches when enhanced secondary treatment and disinfection are provided. All water mounding calculations shall use measured hydraulic conductivity readings. However, estimated hydraulic conductivity rates may be used for system designs of 5,000 gpd or less when site and soil evaluations and existing geotechnical information are deemed satisfactory by the local health department. Tensiometers may be required by the department to monitor soil moisture below mass sewage disposal systems.

D. Wastewater strength. No effluent stronger than septic tank effluent may be discharged to a mass sewage disposal system. When the wastewater is not from residential units, a professional engineer shall perform a wastewater characterization. When the strength is expected to exceed one or more of the values used to define septic tank effluent (see definitions in 12 VAC 5‑610‑120), pretreatment shall be provided to reduce the wastewater strength below the values for septic tank effluent.

E. Geotechnical evaluation. When flows exceed 5,000 gpd, all proposals for mass drainfield systems shall include boring logs and other geophysical data, collected from the absorption area or other appropriate locations, sufficient to characterize the aquifer and vadose zone in terms of depth, thickness, transmissivity, and relationship to other nearby uses of ground and surface water. Such information shall include but not be limited to geologic, soils and hydrologic maps and reports produced by the United States Geologic Survey; the Virginia Department of Mines, Minerals and Energy; and the Natural Resources Conservation Service.

F. System performance. An operation and maintenance manual shall be submitted and approved by the department prior to the issuance of the operation permit. All mass sewage disposal systems over 5,000 gpd shall have a certified wastewater treatment plant operator one class higher than that indicated for discharging systems in the Sewage Collection and Treatment Regulations (12 VAC 5‑581). Systems 5,000 gpd or less shall have at least a Class IV operator. Operation, maintenance and monitoring are the responsibility of the system owner. Effluent samples shall be collected at a point after the last engineered treatment process and before entering the absorption field.

1. Frequency. Unless determined by the division, sampling shall be in accordance with Table 2.2.

Table 2.2

Sampling Schedule for Mass Sewage Disposal Systems1
Plant Size

>100,000 gpd
40,001-100,000 gpd
5001- 40,000 gpd
>750 – 5000 gpd

Test Name
Sample Point
Sample Type and Collection Frequency

Flow
Effluent
Totalizing, Indicating, and Recording Equipment
Totalizing, Indicating, and Recording Equipment
Totalizing Meter Or Pump Counter 
Totalizing Meter Or Pump Counter

BOD5 
Effluent
24 HC

3 days/week
8 HC

1/week
4 HC

1/month
Grab

2/year

Total Suspended Solids
Effluent
24 HC

3 days/week
8 HC

1/week
4 HC

1/month
Grab

2/year

Total Residual Chlorine2
Effluent
3/day at 4 Hr. Intervals
3/day at 4 Hr. Intervals
3/day at 4 Hr. Intervals
Grab

1/month

Fecal Coliform
Effluent
Grab

3 days/week
Grab

3 days/week
Grab

1/week
Grab

1/month

PH, DO
Effluent
Grab

1/day
Grab

1/day
Grab

1/day
Grab

1/month

Nitrogen
Effluent
8 HC

2 days/month
8 HC

1 month
4 HC

1/month
Grab

4/year

HC – Hours Composite

2. Responsibility for sampling. The owner of the mass sewage disposal system shall be responsible for assuring that all samples are collected, analyzed, and reported to the department in accordance with this chapter. All laboratory tests shall be conducted in accordance with the 1992 edition of the Standard Methods for the Examination of Water and Wastewater (American Public Health Association).

3. Reporting. All effluent sample results shall be reported to the department by the 15th, or the first subsequent business day if the 15th falls on a weekend or holiday, of the month following the month the samples were collected. Results shall be submitted on a form approved by the division. The owner shall submit a yearly operational report, signed by the certified wastewater treatment plant operator to the department. This report shall be on a form approved by the division and due each year beginning one year from the date of the operation permit. This report shall include but not be limited to a summary of the performance of the wastewater treatment facility and any recommended maintenance items.

12 VAC 5‑610‑490. Characteristics of soils that determine suitability.

A. Color. Color is a key indication of the suitability of a soil.

1. Red and yellow mottlings may indicate slow internal drainage and may indicate a seasonal water table.

2. Gray and/or gray mottlings indicate seasonal water tables for at least three weeks duration.

3. Black appearance may be due to organic matter which has accumulated due to poor soil drainage.

B. Texture. The term texture refers to the relative proportion of various size groups of individual soil grains in a mass of soil. Specifically it refers to the proportion of sand, silt, and clay.

1. Soil Classification. For the purpose of this chapter soils have been categorized into four groups based on texture as follows:

a. Texture Group I‑‑sand and loamy sand;

b. Texture Group II‑‑sandy loam, loam, and sandy clay loam. Texture Group II soils are subdivided into Texture Group IIa and IIb soils. Texture Group IIa soils consist of sandy loam soils with percolation rates less than 31 minutes per inch and no structure development. The remainder of soils within this texture group are Texture Group IIb soils;

c. Texture Group III‑‑silt loam, clay loam, silty clay loam; and

d. Texture Group IV‑‑sand clay, silty clay and clay.

2. The soil texture shall be estimated by field testing. The field test that shall be applied is contained in APPENDIX F and is entitled "Field Guide to Soil Texture Classes." Laboratory estimation of texture by sieve and sedimentation analysis may be substituted for the field test at the owner's request and expense. Samples shall be collected by the laboratory under supervision of the district or local health department.

C. Permeability. The term permeability pertains to the characteristics of the soil that enable water or air to move through its pores. The permeability of a soil profile may be limited by the presence of one nearly impermeable horizon, even though the others are permeable.

1. Estimated rates. The soil classifications contained in subdivision B 1 of this section have been assigned the following estimated rates in minutes per inch for the purpose of design. These rates may be modified when experience has shown that because of soil structure the texture group has a demonstrated rate different from that assigned.

a. Texture Group I‑‑up to 16;

b. Texture Group IIa‑‑17 to 30;

c. Texture Group IIb‑‑31 to 45;

d. Texture Group III‑‑46 to 90; and

e. Texture Group IV‑‑equal to or greater than 91.

2. Percolation tests. When the estimated percolation rates are in question, percolation tests may be performed, however, the district or local health department may require percolation tests to determine "measured" percolation rates.

a. Requirements. Percolation tests are to be performed under the supervision of the district or local health department. Test holes shall be located at points and depths selected and/or approved by the district or local health department. A minimum of three holes representative of the absorption area are required. When the results of the individual test holes have a spread of more than 30 minutes/inch, five holes with at least one hole in the center of the proposed absorption area are required. Records of all percolation tests performed shall be attached to the application (See APPENDIX G).

b. Procedure. All percolation tests shall be performed in accordance with the procedure contained in APPENDIX G.

c. Records. Data on swelling, saturation and measurement of the percolation rate shall be recorded on forms by the district or local health department; examples of these forms are contained in APPENDIX G.

d. Interpretation of percolation test results. The absorption area shall be based on the average percolation rate measured in the test holes. The average percolation rate shall be computed by determining the percolation rate (minutes/inch) for each hole and averaging those values. When the percolation rate for an individual hole is in excess of 240 minutes/inch, the area represented may be retested one time and the most favorable rate used to calculate the percolation rate.

D. Soil restrictions. A soil restriction is a feature in the soil that impedes the percolation of water. Restrictions generally consist of a layer of soil horizon within a soil that is firmly compacted or is very rich in clay. Soils containing restrictions may require verification of the percolation permeability rate by percolation tests. Examples of restrictions are listed below.

1. Pans. The term pans include hard pans, fragipans, clay pans, plowpans, traffic pans, iron pans, and plinthic horizons.

2. Stoniness. The term stoniness pertains to the relative proportions of stones present in a soil. Stoniness reduces the soil volume for absorption, and therefore, may require a larger subsurface soil absorption field than would be indicated by soil texture.

E. Soil concretions. Soil concretions as hard grains, pellets, or nodules from concentrations of compounds in the soil that cement the soil grains together. Concretions are indicative of slow percolation rates, restrictions, and/or seasonal water tables.

F. Shrink‑swell soils. Shrink‑swell soils may exhibit satisfactory percolation rates when dry and therefore must be thoroughly wetted before a percolation test is performed.

G. Rock fragments as a limiting factor.

1. Systems dispersing septic tank effluent. In order to assure effluent dispersal, a minimum of 18 inches of suitable soil below the trench bottom must be present and may contain up to 60% rock fragments by volume. The soil materials in the 18-inch zone must have a texture of loamy sand or finer. If the soil materials are sand, then a minimum three-foot horizon of sand, with up to 60% rock fragments, must be present below the trench bottom.

Soil horizons below the trench bottom that have greater than 60% rock fragments by volume may be considered if the thickness of the high-rock content horizons is a minimum of five feet and the soil materials have a texture of loamy sand or finer.

2. Systems dispersing secondary or better effluent. In order to assure effluent dispersal, a minimum of 12 inches of suitable soil below the trench bottom must be present and may contain up to 60% rock fragments by volume. The soil materials in the 12-inch zone must have a texture of loamy sand or finer. If the soil materials are sand, then a minimum two-foot horizon of sand, with up to 60% rock fragments, must be present below the trench bottom.

Soil horizons below the trench bottom that have greater than 60% rock fragments by volume may be considered if the thickness of the high-rock content horizons is a minimum of three feet and the soil materials have a texture of loamy sand or finer.
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1 Source: The Department of Health.


2 Source: Representatives of Virginia Society of Professional Engineers and Virginia branch of National Onsite Wastewater Recycling Association.


3 Source: The department.


4 Above average Ksat rates are greater than 10 cm/day while below average rates are less than or equal to 10 cm/day.


5 Source: The department.


6 Ibid.


7 Ibid.


1 Uniform distribution (LPD) provides reduction in footprint area for management levels 3, 4 and 5 as follows: when the Ksat value is equal to or greater than 12 cm/day, then a 10% reduction can be given. When the Ksat value is less than 12 cm/day, then a 25% reduction can be given. Reduction of the footprint is at the option of the professional engineer.


1 Operation Permit will indicate which of the tests are required and the effluent limit.


2 If required. When an alternative disinfection process is used, methods of testing shall be approved by the department on a case-by-case basis.
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