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TITLE 12. HEALTH
STATE BOARD OF HEALTH

Final Regulation

Title of Regulation: 12VAC5-585. Biosolids Use Regulations (amending 12VAC5-585-70, 12VAC5-585-510, 12VAC5-585-600, 12VAC5-585-610, 12VAC5-585-620, 12VAC5-585-630). 
Statutory Authority: §32.1-164 of the Code of Virginia.

Effective Date: December 17, 2007. 

Agency Contact: Cal Sawyer, Department of Health, 109 Governor St., Richmond, VA 23219, telephone 804-864-7463 or email cal.sawyer@vdh.virginia.gov.

Summary:
The amendments provide for resolution of disputes involving local governments and land appliers concerning permit compliance issues and for land application site management practices, including extended buffer setback distances, the application of biosolids, nutrient management plan requirements and extended buffer zones for surface application without incorporation, to protect odor sensitive receptors.
Changes since publication of the proposed regulation specify that all biosolids application rates, application times and other site management operations shall be restricted as specified in the approved management practices plan. The final amendments require that the management practices plan shall include a nutrient management plan prepared by a certified nutrient management planner as stipulated in regulations promulgated pursuant to §10.1-104.2 of the Code of Virginia. The amendments were revised to require that biosolids application rates, application timing and all other site management practices shall be restricted to the existing criteria in accordance with the approved management practices plan including the nutrient management plan, which may prescribe more restrictive site management practices than the existing criteria. The amendments also require that biosolids should not be applied any earlier than 30 days prior to spring planting on environmentally sensitive sites in accordance with the nutrient management plan. Certain Plant Available Nitrogen values and estimated plant yields in Table 11 were revised. Also, the maximum application rates for biosolids were modified.
Summary of Public Comments and Agency's Response: A summary of comments made by the public and the agency's response may be obtained from the promulgating agency or viewed at the office of the Registrar of Regulations. 

12VAC5-585-70. Enforcement of regulations. 

A. All biosolids use facilities shall be constructed and operated in compliance with the requirements as set forth in this chapter.

B. Notice. Whenever the commissioner has reason to believe that a violation of Title 32.1 of the Code of Virginia or of any provisions of this chapter has occurred or is occurring, the division shall so notify the alleged violator. Such notice shall be: (i) in writing, with a request to the owner to respond by providing any pertinent information on this issue they may wish; (ii) cite the statute, regulation or regulations that are allegedly being violated; and (iii) state the facts which form the basis for believing that the violation has occurred or is occurring. Such notification is not an official finding or case decision nor an adjudication, but may be accompanied by a request that certain corrective action be taken.

C. Orders. Pursuant to §32.1-26 of the Code of Virginia, the commissioner may issue orders to require any owner to comply with the provisions of Title 32.1 of the Code of Virginia or the provisions of this chapter. The order may require:

1. The immediate cessation or correction of the violation;

2. The acquisition or use of additional equipment, supplies or personnel to ensure that the violation does not recur;

3. The submission of a plan to prevent future violations;

4. The submission of an application for a variance;

5. Any other corrective action deemed necessary for proper compliance with this chapter; or

6. Evaluation and approval, if appropriate, of the required submissions.

D. Compliance. The commissioner may act as the agent of the board to enforce all effective orders and this chapter. Should any owner fail to comply with any effective order or this chapter, the commissioner may:

1. Institute a proceeding to revoke the owner's permit in accordance with 12VAC5-585-220;

2. Request the attorney for the Commonwealth to bring a criminal action;

3. Request the Attorney General to bring an action for civil penalty, injunction, or other appropriate remedy; or

4. Do any combination of the above.

E. Disputes involving local ordinances.
1. In the event of a dispute between a locality that has adopted a local ordinance for testing and monitoring the land application of sewage sludge and a permittee concerning the existence of a violation, the activity alleged to be in violation shall be halted pending a determination by the commissioner. The decision of the commissioner shall be final and binding unless reversed on judicial appeal pursuant to §2.2-4026 of the Code of Virginia. If the activity is not halted, the commissioner may seek an injunction compelling the halting of the activity from a court having jurisdiction.
2. Upon determination by the division that there has been a violation of §32.1-164.5, 32.1-164.6, or 62.1-44.19:3 of the Code of Virginia, or of any regulation promulgated under those sections, and that such violation poses an imminent threat to public health, safety or welfare, the commissioner shall commence appropriate action to abate the violation and immediately notify the chief administrative officer of any locality potentially affected by the violation.
E. F. Nothing in this section shall prevent the commissioner or the division from taking actions to obtain compliance with permit requirements prior to issuing an order, or from making efforts to obtain voluntary compliance through conference, warning, or other appropriate means.

12VAC5-585-510. Biosolids utilization methods.

[ A. All biosolids application rates, application times and other site management operations shall be restricted as specified in the approved management practices plan. The management practices plan shall include a nutrient management plan as required by 12VAC5-585-630 and prepared by a certified nutrient management planner as stipulated in regulations promulgated pursuant to §10.1-104.2 of the Code of Virginia. ]

[ A. B. ]  Agricultural use. Agricultural use of sewage sludge is the land application of biosolids (Table 8) to cropland or pasture land to obtain agronomic benefits as a plant nutrient source and soil conditioner. This use shall require a system design which ensures that the land application procedures are performed in accordance with sound agronomic principles.

1. Sludge treatment. As a minimum, biosolids that are applied to the land or incorporated into the soil shall be treated by a Class II pathogen treatment process and shall be treated or managed to provide an acceptable level of vector attraction reduction.

2. Site soils. Soils best suited for agricultural use should possess good tilth and drainage capabilities, have moderate to high surface infiltration rates and moderate to slow subsoil permeability. Depth to bedrock or restrictive layers should be a minimum of 18 inches. Depth to the seasonal water table should exceed 18 inches as defined by the Soil Conservation Service soil survey. If such information is not available the water table depth may be determined by soil characteristics or water table observations. If the soil survey or such evidence indicates that the seasonal water table can be less than 18 inches below the average ground surface, soil borings shall be utilized within seven days prior to land application operations during periods of high water table for the soil series present, to verify that the 18-inch depth restriction is complied with during field operations. The use of soil borings and water table depth verification may be required for such sites from November to May (during seasonal high water table elevations) of each year depending on soil type. Constructed channels (agricultural drainage ditch) may be utilized to remove surface water and lower the water table as necessary for crop productions and site management.

The pH of the biosolids and soil mixture shall be 6.0 or greater at the time of each biosolids application if the biosolids cadmium concentration is greater than or equal to 21 mg/kg. The soil pH must be properly tested and recorded prior to land application operations during which a pH change of 1/2 unit or more may occur within the zone of incorporation (i.e., use of biosolids containing lime or other alkaline additives at 10% or more of dry solid weight).

3. Management practices.

a. Application rates and requirements. Process design considerations shall include sludge composition, soil characteristics, climate, vegetation, cropping practices, and other pertinent factors in determining application rates. Site specific application rates should be proposed using pertinent biosolids plant available nitrogen (PAN) and crop nutrient needs (agronomic rate listed in Table 11) and the cumulative trace element loading rates (Table 9). Lime amended biosolids shall be applied at rates which are not expected to result in a target soil pH in the plow layer above a pH of 6.5 for soils located in the coastal plain and above a pH of 6.8 in other areas of the state (Table 14). Agricultural use of treated septage shall be in accordance with these requirements (Table 13). The biosolids application rate [ , application timing and all other site management practices ] shall be restricted to the following criteria in accordance with the approved operation management practices plan (12VAC5-585-630) [ , including the nutrient management plan, which may prescribe more restrictive site management practices than the following criteria ]:

(1) For infrequent applications, biosolids may be applied such that the total crop needs for nitrogen (Table 11 Agronomic Rate) is not exceeded (in order to minimize the amount of nitrogen that passes below the crop root zone to actually or potentially pollute groundwater), during a one year crop rotation period including the production and harvesting of two crops in succession within a consecutive 12-month growing season. However, the total application of biosolids shall not exceed a computed maximum loading of 15 dry tons per acre, unless a higher loading can be justified in relation to both the biosolids and the site characteristics, including the biosolids nutrient and dry solids content and the site slopes. No further applications of biosolids shall be allowed for a period of three years from the date that the agronomic rate is achieved for the crop or crops grown in the following 12 months.

(2) The infrequent application rate may be restricted: (i) down to 10% of the maximum cumulative loading rate (Table 9) for cadmium and lead (i.e., 2.0 kilograms per hectare (kg/ha) for cadmium); (ii) to account for all sources of nutrients applied to the site, including existing residuals.

(3) The infrequent application rate may also be restricted by the maximum established CCE loading rate (Table 14) lime content of the biosolids.

(4) For systems designed for frequent application of biosolids (application of the PAN requirement for a normal crop rotation more frequently than once in every three years), the previous year's applied Biosolids nitrogen and mineralization rates (Table 12) and soil phosphorus levels, shall be considered in the design and proposed subsequent application rates. Acceptable nutrient management requirements shall be included in the operation management practices plan for all sites proposed for frequent at-agronomic application rates (12VAC5-585-630).

(5) Frequent below-agronomic application rate involves frequent applications of biosolids on permanent pasture or hay at less than the PAN requirement listed in Table 11. Frequent below-agronomic application rates shall be calculated using one of the following options:

(a) A maximum of 70% of the nitrogen requirement of the permanent pasture or hay crop can be applied on an annual basis. The 70% application rate shall be calculated after accounting for the previous two years' applied biosolids nitrogen mineralization rates.

(b) A maximum of 50% of the nitrogen requirement of the permanent pasture or hay crop can be applied on an annual basis. It is not necessary to account for the previous two years' applied biosolids nitrogen mineralization rates under this option.

For systems designed for frequent below-agronomic rates, surface and groundwater monitoring and a certified nutrient management plan shall not be required. Soil phosphorus levels shall be considered in the design of proposed subsequent application rates. On warm-season grasses and alfalfa, no application shall be made between September 15 and March 15.

b. Standard slopes and topography. Management practices specifying uniform application of biosolids at approved rates should be established in accordance with standard slopes. Agronomic practices and crop growth on sites with slope of not greater than [ 5.0% 7.0% ] will provide acceptable protection of surface water quality during the active growing season. If biosolids are applied to site slopes greater than [ 5.0% 7.0% ] during the period of November 16 of one year to March 15 of the following year certain Best Management Practices (BMP's) should be utilized (see subdivision 3 c (1) of this subsection). Biosolids should be directly-injected into soils on sites exhibiting erosion potential unless other best management practices are utilized to minimize soil erosion and the potential of nonpoint runoff. Biosolids shall not be applied to site slopes exceeding 15%. Biosolids shall be direct-injected or incorporated (mixed within the normal plow layer within 48 hours) if: (i) applied on sites with less than 60% uniform residue cover (stalks, vines, stubble, etc.) within any portion of the site; or (ii) applied to soils during periods of time soils may be subject to frequent flooding as defined by soil survey information.

c. Operations.

(1) Field management. The application rate of all application equipment shall be routinely measured as described in an approved sludge management plan and every effort shall be made to ensure uniform application of biosolids within sites in accordance with approved maximum design loading rates. Liquid sludges shall not be applied at rates exceeding 14,000 gallons per acre, per application. Sufficient drying times shall be allowed between subsequent applications. Application vehicles should be suitable for use on agricultural land. Pasture and hay fields should be grazed or clipped to a height of approximately four and six inches, respectively, prior to biosolids application unless the biosolids can be uniformly applied so as not to mat down the vegetative cover so that the site vegetation can be clipped to a height of approximately four inches within one week of the biosolids application. If application methods do not result in a uniform distribution of biosolids, additional operational methods shall be employed following application such as dragging with a pasture harrow, followed by clipping if required, to achieve a uniform distribution of the applied biosolids.

Surface incorporation may be required on cropland by the department, or the local monitor with approval of the department, to mitigate excessive odors, when incorporation is practicable and compatible with a soil conservation plan meeting the standards and specifications of the U.S. Department of Agriculture Natural Resources Conservation Service.
When In accordance with the management practices plan, when biosolids are applied to site slopes greater than 7.0% between the period of November 16 of one year, and March 15 of the following year, one of the following practices shall be used to prevent runoff and soil loss:

(a) Biosolids are surface applied or subsurface injected beneath an established living crop such as hay, pasture, or timely planted small grain or cover crop;

(b) Biosolids are surface applied or subsurface injected so that immediately after application the crop residue still provides at least 60% soil surface coverage; or

(c) Biosolids are applied by surface application or subsurface injection and the site is operated in compliance with an existing soil conservation plan approved by the U.S.D.A. Natural Resource Conservation Service and will remain in compliance after any subsequent tillage operation to incorporate the biosolids.

If In accordance with the management practices plan [ , ] if site slopes exceed 5.0% up to 7.0%, biosolids can be applied by surface application or subsurface injection followed by: (i) incorporation within 48 hours of application if crop residue still provides at least 30% soil surface coverage immediately following incorporation, or (ii) ridge tilling or chisel plowing within 48 hours of application; during the period of November 16 to March 15 of the following year. The site should be chisel plowed or ridge tilled predominately along the contour so that uniform parallel ridges of four inches or greater are created that will improve soil roughness and reduce runoff. Consideration should also be given to the use of similar practices on slopes of 5.0% or less when feasible for applications during the late fall and winter.

(2) Restrictions. Biosolids application shall not be made during times when the seasonal high water table of the soil is within 18 inches of the ground surface. Biosolids may only be applied to snow covered ground if the snow cover does not exceed one inch and the snow and biosolids are immediately incorporated within 24 hours of application. Liquid sludges may not be applied to frozen ground. Dry or dewatered sludges may be applied to frozen ground only if: (i) site slopes are [ 5.0% 6.0% ] or less; (ii) a 200-foot vegetative (i.e., at least 60% uniformly covered by stalks or other vegetation) buffer is maintained from surface water courses; and (iii) the entire application site has uniform soil coverage of at least 60% with stalks, vines, stubble, or other vegetation and the site soils are characterized as well drained [ in accordance with the nutrient management plan ].

When In accordance with the management practices plan, when biosolids are land applied between March 15 and September 1, crop planting following biosolids application should occur within a 30-day period. When biosolids are applied to sites between September 1 and November 16, an agronomically justified crop capable of trapping plant available nitrogen such as small grain shall be planted within 45 days of the application of biosolids or prior to November 16, whichever comes first, or an established cool season grass sod or timely planted small grain crop shall be present. The crop planted should be capable of germination and significant growth before the onset of winter so the plant is able to use available nitrogen released by the biosolids.

On sites with a high leaching index (greater than 10) as defined by the Department of Conservation and Recreation, an established cool season grass or timely planted small grain crop should be present when biosolids are applied to such sites between November 16 and December 21 [ in accordance with the nutrient management plan. Biosolids should not be applied any earlier than 30 days prior to spring planting on environmentally sensitive sites in accordance with the nutrient management plan ].

d. Buffer zones.
(2) Standard buffer zones. (1) Setback distances. If slopes are greater than 7.0% and biosolids will be applied between November 16 and March 15, standard buffer setback distances to perennial streams and other surface water bodies shall be doubled. The location of land application of biosolids shall not occur within the following minimum buffer zone requirements:

	 
	Minimum Distances (Feet) to Land Application Area

	 
	Adjacent Features
	Surface Appli-cation(1)
	Incorporation
	Winter(2)

	 
	Occupied dwellings
	200 ft.
	200
	200

	 
	Water supply wells or springs
	100 ft.
	100
	100

	 
	Property lines
	100 ft.
	50
	100

	 
	Perennial streams and other surface waters except intermittent streams
	50 ft.
	35
	100

	 
	Intermittent streams/drainage ditches
	25 ft.
	25
	50

	 
	All improved roadways
	10 ft.
	5
	10

	 
	Rock outcrops and sinkholes
	25 ft.
	25
	25

	 
	Agricultural drainage ditches with slopes equal to or less than 2.0%
	10 ft.
	5
	10

	 
	(1) Note: Not plowed or disced to incorporate within 48 hours.

(2) Application occurs on average site slope greater than 7.0% during the time between November 16 of one year and March 15 of the following year.


The stated buffer zones to adjacent property boundaries and drainage ditches constructed for agricultural operations may be reduced by 50% for subsurface application (includes same day incorporation) unless state or federal regulations provide more stringent requirements. Written consent of affected landowners is required to reduce buffer distances from property lines and dwellings. In cases where more than one buffer distance is involved, the most restrictive distance governs. Buffer requirements may be increased or decreased based on either site specific features, such as agricultural drainage features and site slopes, or on biosolids application procedures demonstrating precise placement methods.

(2) Extended buffer setback distances. For applications where surface applied biosolids are not incorporated, the department [ may include as a site-specific permit condition authorization for the department, or the local monitor with approval of the department, to require (or the local monitor with approval of the department) may require as a site-specific permit condition, ] extended buffer zone setback distances when necessary to protect odor sensitive receptors. When necessary, buffer zone setback distances from odor sensitive receptors may be extended to 400 feet or more and no biosolids shall be applied within such extended buffer zones. In accordance with 12VAC5-585-260, the commissioner may impose standards and requirements that are more stringent when required to protect public health and the environment, or prevent nuisance conditions from developing, either prior to or during biosolids use operations. 
e. Monitoring and testing. (3) Monitoring. Groundwater and surface water and soils monitoring and testing may be required by the department, or the local monitor with approval of the department for any frequent application sites (reach agronomic rate more than once in three years) for which a potential environmental or public health concern is identified by the commissioner in accordance with this chapter (12VAC5-585-320). Groundwater monitoring and testing should not be required for infrequent application of biosolids.

[ B. C. ] Forestland (Silviculture). Silvicultural use includes application of biosolids to commercial timber and fiber production land, as well as federal and state forests. The forestland may be recently cleared and planted, young plantations (two-year-old to five-year-old trees) or established forest stands.

1. Sludge standards. Refer to Article 3 (12VAC5-585-540 et seq.) of this part.

2. Site suitability. Site suitability requirements should conform to subdivision A 2 of this section. The soil pH should be managed at the natural soil pH for the types of trees proposed for growth.

3. Management practices.

a. Application rates. Biosolids application rates shall be determined by the division in accordance with the provisions of [ subdivision A 3 of this section the management practices plan ] and [ based on nitrogen uptake rates and yields as recommended in ] information provided by the Virginia Department of Forestry.

b. Operations.

(1) Field management.

(a) High pressure spray shall not be utilized if public activity is occurring within 1,500 feet downwind of the application site. Public access to the site shall be adequately limited or controlled following application (Article 3 of this part).

(b) The operations should only proceed when the wind velocity is less than or equal to 15 miles per hour. When high pressure spray is used windless conditions are preferred for such operations.

(c) Biosolids application vehicles should have adequate clearance to be suitable for silvicultural field use.

(d) Application scheduling should take into account high rainfall periods and periods of freezing conditions.

(e) Monitoring requirements shall be site specific and may include groundwater, surface water or soils, for frequent application sites.

(2) Buffer zones. Buffer zones should conform to those for agricultural utilization. Refer to Table 2.

[ C. D. ] Reclamation of disturbed land. Biosolids applied at rates exceeding the agronomic rate may reclaim disturbed land in one or more of the following ways: (i) surface or underground mining operations, (ii) the deposition of ore processing wastes, (iii) deposition of dredge spoils or fly ash in construction areas such as roads and borrow pits. Reclamation of disturbed land is within the jurisdiction of the Virginia Department of Mines, Minerals and Energy. That department should be contacted concerning issuance of a permit for these operations. The land reclamation operation plan should be prepared with the assistance of the Virginia Department of Conservation and Recreation, the Soil Conservation Service and the Virginia Cooperative Extension Service.

1. Sludge standards. Refer to Article 3 of this part.

2. Site suitability. Site suitability requirements should conform to subdivision A 2 of this section. Exceptions may be considered on a case-by-case basis.

3. Management practices.

a. Application rates. The application rates shall be established [ by the division in accordance with subdivision A 3 of this section and the recommendation of in the management practices plan through recommendations provided by ] appropriate agencies including the Virginia Department of Mines, Minerals and Energy and the appropriate faculty of the Department of Crop and Soil Environmental Sciences of the Virginia Polytechnic Institute and State University.

b. Vegetation selection. The land should be seeded with grass and legumes even when reforested in order to help prevent erosion and utilize available plant nitrogen. The [ sludge ] management [ practices ] plan should include information on the seeding mixture and a detailed seeding schedule.

c. Operations.

(1) The soil pH should be maintained at 6.0 or above if the cadmium level in the biosolids applied is at or above 21 mg/kg. during the first year after the initial application. Soil samples should be analyzed by a qualified laboratory. The application rate shall be limited by the most restrictive cumulative trace element loading (Table 9).

(2) Surface material should be turned or worked prior to the surface application of liquid biosolids, to minimize potential for runoff, since solids in liquid sludge can clog soil surface pores.

(3) Unless the applied biosolids are determined to be Class A or have been documented as subjected to Class I treatment, crops intended for direct human consumption shall not be grown for a period of three years following the date of the last sludge application, unless the crop is tested to verify that the crop is not contaminated. No animals whose products are intended for human consumption may graze the site or obtain feed from the site for a period of six months following the date of the last biosolids application, unless representative samples of the animal products are tested after grazing and prior to marketing to verify that they are not contaminated.

12VAC5-585-600. Maximum application rates for high lime biosolids. 

Application rates for biosolids-borne calcium carbonate equivalency (CCE) alkaline stabilized biosolids may be restricted in accordance with the soil pH, as listed in Table 14. Biosolids conditioned or stabilized with lime contain quantities of lime that may buffer capacity, as determined by commercial and state soil testing laboratories. The application of biosolids will affect soil pH (expressed as calcium carbonate equivalency). Unless properly controlled, high rates of CCE calcium carbonate equivalence (i.e., CCE, which is a factor that relates the liming potential of biosolids to calcium carbonate limestone) application can have an adverse effect on crop productivity by increasing the soil pH beyond the range optimum for maximum crop production. Therefore, agricultural Agricultural use of biosolids with high CCE content should be controlled to correspond with current agricultural liming practices. Recommendations for application of agricultural limestone to soil types to obtain a desired pH value is given in Table 14. Corresponding application rates for lime stabilized biosolids may be computed by determining the actual CCE content of the biosolids and adjusting the recommended lime rate by the appropriate factor. For example, the rates in Table 14 should be multiplied by a factor of 3.33 to determine the biosolids application rate needed (dry tons/acre) for biosolids with a CCE of 30%. Calcium carbonate equivalent loadings should not exceed rates designed to target attain soil pH values of in the plow layer above 6.5 for low soils located in the coastal plain soils and above 6.8 for mid to upper coastal plains soils located in other areas of the state.

12VAC5-585-610. Maximum application rates for phosphorus biosolids.

[ Biosolids use operations involving high application rates of phosphorus may involve additional monitoring requirements (12VAC5-585-400) for permit issuance. Submission of additional information may be requested for any proposed biosolids use sites exhibiting very high soil test phosphorus of 55 or more parts per million parts phosphorus (Mehlich 1 analytical test procedure or equivalent). The Virginia Department of Conservation and Recreation may require the preparation of a complete nutrient management plan or a soil conservation plan, as appropriate, if such sites exhibit a significant erosion potential based on site soils and topography. The division will request such information from the Virginia Department of Conservation and Recreation and the required plans shall be completed prior to any biosolids use operations on that site. If soils exhibit very high soil test phosphorus of 55 or more parts per million phosphorus (Mehlich I analytical test procedure or equivalent procedure approved by the Department of Conservation and Recreation), the maximum application rates for phosphorus contained in biosolids together with phosphorus contained in other applied nutrient sources to the site and all applicable phosphorus management practices shall be consistent with the nutrient management plan. ]

TABLE 8

A. RECOMMENDED CEILING LIMITS FOR THE TRACE ELEMENT CONTENT OF BIOSOLIDS ACCEPTABLE FOR LAND APPLICATION

	 
	TRACE ELEMENT
	CONCENTRATION IN MILLIGRAMS PER KILOGRAMS (DRY WEIGHT)

	 
	Arsenic
	75

	 
	Cadmium
	85

	 
	Copper
	4300

	 
	Lead
	840

	 
	Mercury
	57

	 
	Molybdenum
	75

	 
	Nickel
	420

	 
	Selenium
	100

	 
	Zinc
	7500


B. MAXIMUM MONTHLY AVERAGE TRACE ELEMENT CONCENTRATIONS FOR APPLICATION OF EXCEPTIONAL QUALITY BIOSOLIDS TO LAWNS OR HOME GARDENS IN RESIDENTIAL LOCATIONS

	 
	TRACE ELEMENT
	CONCENTRATION IN MILLIGRAMS PER KILOGRAMS (DRY WEIGHT)

	 
	Arsenic(1)
	41

	 
	Cadmium
	39

	 
	Copper
	1500

	 
	Lead
	300

	 
	Mercury
	17

	 
	Molybdenum(1)
	 

	 
	Nickel
	420

	 
	Selenium
	100

	 
	Zinc
	2800


Note: (1)The monthly average concentration is currently under study by USEPA.

TABLE 9

MAXIMUM CUMULATIVE APPLICATION OF BIOSOLIDS TRACE ELEMENTS THAT CAN BE APPLIED TO SOILS USED FOR CROP PRODUCTION(1)
	 
	TRACE ELEMENT
	Kg/ha
	(lbs/AC)

	 
	Arsenic(2)
	41
	(36)

	 
	Cadmium
	39
	(35)

	 
	Copper
	1,500
	(1,340)

	 
	Lead
	300
	(270)

	 
	Mercury
	17
	(16)

	 
	Molybdenum(2)
	 
	 

	 
	Nickel
	420
	(375)

	 
	Selenium
	100
	(89)

	 
	Zinc
	2,800
	(2,500)


Notes: (1)Such total applications to be made on soils with the Biosolids/soil mixture pH adjusted to 6.0 or greater if the Biosolids cadmium content is greater than or equal to 21 mg/kg.

The maximum cumulative application rate is limited for all ranges of cation exchange capacity due to soil background pH in Virginia of less than 6.5, and lack of regulatory controls of soil pH adjustment after Biosolids application ceases.

(2)The maximum cumulative application is currently under study by USEPA.

TABLE 10

COMPARISONS OF TIME RESTRICTIONS FOLLOWING COMPLETION OF BIOSOLIDS APPLICATION ASSOCIATED WITH CLASS II TREATMENT LEVELS

	Type of Application
	Surface(1)
	Incorporated(2)

	Control of Access for Public Use(3)
	12 Months
	12 Months

	Time lapse required before above ground food crops with harvested parts that touch the biosolids/soil mixture can be harvested.
	14 Months
	14 Months

	Time lapse before food crops with harvested parts below the land surface can be harvested
	20 Months
	38 Months

	Harvesting food crops, feed crops and fiber crops
	1 Month
	1 Month

	Grazing and feeding harvested crops to animals whose products are consumed by humans(4)
	1 Month
	1 Month

	Grazing of farm animals whose products are not consumed by humans 
	1 Month
	1 Month

	Harvesting turf for placement on land with a high potential for public exposure or a lawn(5)
	12 Months
	12 Months


Notes: (1)remains on land surface for four months or longer prior to incorporation.

(2)remains on land surface for less than four months prior to incorporation.

(3)public access to agricultural sites and other sites with a low potential for direct contact with the ground surface shall be controlled for 30 days.

(4)the restriction for lactating dairy cows is two months.

(5)this time restriction must be met unless otherwise specified by the permitting authority.

TABLE 11

NITROGEN REQUIREMENTS FOR AGRONOMIC RATES

A. RECOMMENDED PLANT AVAILABLE NITROGEN (PAN) APPLICATION RATES IN POUNDS OF NITROGEN (N) PER ACRE FOR VARIOUS NON-IRRIGATED CROPS GROWN ON SOILS RECEIVING INFREQUENT BIOSOLIDS APPLICATIONS(1)
	 
	Soil Productivity Group

	
	I
	II
	III
	IV
	V

	
	A
	B
	A
	B
	A
	B
	A
	B
	 

	Crop
	lbs N/acre

	Corn grain [ or silage ]
	[ 160 to ] 180
	[ 150 to ] 170
	[ 140 to ] 160
	[ 130 to ] 150
	[ 120 to ] 140
	[ 110 to ] 130
	[ 100 to ] 120
	[ 85 to 105 100 ]
	[ 65 to 85 80 ]

	[ Corn Silage
	200
	185
	175
	165
	155
	145
	130
	110
	90 ] 

	Grain sorghum
	140
	130
	120
	110
	100
	[ 95 90 ]
	90
	80

	Full Season Soybeans(2)
	160 to 180
	150 to 170
	140 to 160
	130 to 150
	120 to 140
	110 to 130
	100 to 120
	85 to 105
	65 to 85

	Canola(3)
	100
	90
	80
	60
	60

	Wheat
	100
	90
	80
	60
	60

	Barley
	90
	80
	80
	60
	60

	Rye
	75
	75
	75
	75
	75

	Oats
	80
	80
	80
	60
	60

	Tallgrass hay(4)
	250
	250
	200
	160
	160

	Bermudagrass hay
	[ 240- ] 300
	[ 240- ] 300
	[ 210- ] 260
	210 [ -260 ]
	210 [ -260 ]

	Pasture Fescue/Orchardgrass(5)
	120
	120
	100
	80
	80

	Bermudagrass pasture [ (7) ]
	[ 200 175-225 ] 
	[ 200 175-225 ] 
	[ 160 120-180 ] 
	120 [ -180 ]
	120 [ -180 ]

	Alfalfa [ (7) ]
	300
	300
	210
	150
	150

	Sudangrass, sudan-sorghum, millet(6)
	70
	70
	70
	70
	70

	Stockpiled tall fescue (summer application by August [ 31) 15) ] 
	[ 90 60-100 ]
	[ 90 60-100 ]
	[ 90 50-80 ]
	[ 60 50-80 ]
	[ 60 50-80 ]


Notes: (1)For proposed use of crops or PAN rates (lbs/A) not included in the following tables, adequate yield and PAN Data are to be submitted in accordance with 12VAC5-585-140 G (and Part IV) of these regulations.
(2)For doublecrop or late beans planted after 6/21 (of any year) allowable PAN rates are the lowest of the listed values, as rounded to nearest factor of ten.
(3)For Fall Application Rate may sidedress up to 60 lbs fertilizer N/acre in late February before spring growth begins. 

(4)Apply listed PAN rate when application occurs between 3/1 and 9/30 in any year and apply only one-half of listed PAN rates if application will occur between 10/1 of any year and 2/28 of the following year, with remaining PAN applied after 3/1 of that following year.
(5)For frequent applications apply 60 lbs PAN/acre per year. Following infrequent application rate, subsequent frequent applications should be adjusted on a case-by-case basis, accounting for residual from other wastes and crops (Part IV, Table A-2).
(6)Sudangrass, sudan-sorghum and pearl millet may receive a PAN rate of 120 lbs/A if the application occurs between 3/1 and 6/1 of any year and two cuttings are to be made, weather permitting. For Foxtail or German Millet, cut only once, application will be limited to a PAN rate of 70 LBS/A.
[ (7)From 7/1 through 9/14, applications to bermudagrass hay or alfalfa shall only be applied at 50% of the listed rate. ]

B. ESTIMATED YIELDS IN BUSHELS (bu) OR TONS (T) PER ACRE (A) OF VARIOUS NONIRRIGATED CROPS FOR IDENTIFIED SOIL PRODUCTIVITY GROUPS

	 
	I
	II
	III
	IV
	V

	Crop
	A
	B
	A
	B
	A
	B
	A
	B
	 

	Corn Grain(bu/A)
	[ 160 180 ]
	[ 150 170 ]
	[ 140 160 ]
	[ 130 150 ]
	[ 120 140 ]
	[ 110 130 ]
	[ 100 120 ]
	[ 85 100 ]
	[ 65 80 ]

	[ Corn ] Silage (T/A)
	[ 21 25.4 ]
	[ 20 24.4 ]
	[ 19 23.4 ]
	[ 18 22.5 ]
	[ 17 21.5 ]
	[ 16 20.5 ]
	[ 15 19.5 ]
	[ 13 17.5 ]
	[ 10 15.6 ]

	Grain Sorghum (bu/A)
	140
	130
	120
	110
	100
	90
	90
	80

	Soybeans (bu/A)
	 
	 
	 
	 
	 
	 

	[ -- ] Early season
	50
	45
	40
	35
	25
	20

	[ -- ] Late season [ (7) (8) ]
	40
	34
	34
	30
	25
	18
	15

	Canola [ (8) (9) ]
	UNDETERMINED AT THIS TIME

	Wheat(bu/A)
	 
	 
	 
	 
	 

	[ -- ] Standard
	64
	56
	48
	40
	24

	[ -- ] Intensive
	80
	70
	60
	50
	30

	Barley(bu/A)
	 
	 
	 
	 
	 

	[ -- ] Standard
	110
	70
	60
	50
	30

	[ -- ] Intensive
	115
	88
	75
	63
	38

	Oats
	80
	80
	80
	60
	60

	Tallgrass hay (T/A)
	>4.0
	3.5 - 4.0
	 [ 3 - ] 3.5 [ -4.0 ]
	[ < ] 3.0 [ - 3.5 ]
	[ NA <3.0 ]
	[ NA <3.0 ]

	Bermudagrass hay (T/A)
	>6.0
	[ 4.0 5.0 ] - 6.0
	[ < ] 4.0 [ - 5.0 ]
	[ NA 3.0 - 4.0 ]
	[ NA <3.0 ]

	Alfalfa (T/A)
	>6.0
	4.0-6.0
	<4.0
	[ NA <4.0 ]
	[ NA <4.0 ]


[ (7)Note: Notes: (8) ] Late season beans would be planted on or after 6/21 of that year.
[ (8) (9) ] Sufficient Yield Data not currently available.

C. RESIDUAL PLANT AVAILABLE NITROGEN (PAN) REMAINING FROM GROWTH OF VARIOUS LEGUMES DURING THE PREVIOUS YEAR [ (9) (10) ]

	Crop
	%Stand
	Yield Description
	Residual Pan (lbs/A)

	Alfalfa
	50-75
	Good (>4T/A)
	90

	 
	25-49
	Fair (3-4T/A)
	70

	 
	<25
	Poor (<3T/A)
	50

	Red Clover
	>50
	Good (>3T/A)
	80

	 
	25-49
	Fair (2-3T/A)
	60

	 
	<25
	Poor (<2T/A)
	40

	Hairy Vetch
	80-100
	Good
	100

	 
	50-79
	Fair
	75

	 
	<50
	Poor
	50

	Peanuts
	45

	Soybeans
	20 [ (10) (11) ]


Notes: [ (9) (10) ] The Residual PAN values must be subtracted from the PAN values listed in Table A of this section to determine Biosolids Application rates following growth of Legume Crops the previous year.

[ (10) (11) ] Where yield data is available utilize 0.5 pounds per bushel.

TABLE 12

A. ESTIMATED NITROGEN MINERALIZATION RATES FOR BIOSOLIDS

	 
	Years After Application Year(1)

	Biosolids Type
	First 0-1
	Second 1-2
	Third 2-3
	3-4

	Lime Stabilized
	0.30
	0.15 0.10
	0.07 0.10
	0.05

	Aerobic digestion
	0.30
	0.15 0.10
	0.08 0.10
	0.05

	Anaerobic digestion [ (1) ]
	0.20(2) 0.30
	0.10
	0.05 0.10
	0.05

	Composted(3)(2)
	0.10
	0.05
	0.03
	0.00


Notes: 

(1)Typical anaerobically digested municipal biosolids should be characterized by a total volatile solids fraction of 55% or less total organic nitrogen of 4.0% or less and an ammonia nitrogen content of 1.0% or less. To determine nitrogen available from previous biosolids applications, multiply the initial organic nitrogen analysis by the appropriate mineralization factor.
(2)The mineralization rate may be increased up to a value of 0.3 in accordance with the degree of stabilization achieved. Total organic nitrogen content of 2.0% or less and no significant ammonia nitrogen.
(3)Biosolids compost should be characterized by a total organic nitrogen content of 2.0% or less and no significant ammonia nitrogen.
B. ESTIMATED BIOSOLIDS AMMONIA NITROGEN VOLATILIZATION RATES AVAILABILITY FACTORS BASED ON EXPECTED VIOLATILIZATION RATES FOR BIOSOLIDS

	 
	Percent Ammonia Volatilized Availability Factor(1)

	Management Practice Method of Application
	Biosolids pH Less than 10
	Biosolids pH Greater than 10

	Injection below surface
	0 1.0
	0 1.0

	Surface application with/
	 
	 

	--Incorporation within 24 hours
	15 0.85
	25 0.75

	--Incorporation within 1-7 days
	30 0.70
	50 0.50

	--Incorporation after 7 days
	50 0.50
	75 0.25


(1)To determine the plant-available biosolids ammonium nitrogen in the soil, multiply the biosolids ammonium nitrogen concentration or total weight applied by the appropriate availability factor.
TABLE 13

A. ORGANIC CHEMICAL TESTING THAT MAY BE REQUIRED TO IDENTIFY AN EXCEPTIONAL QUALITY BIOSOLIDS

	 
	Organic Chemicals

	 
	Aldrin/dieldrin (total)

	 
	Benzo (a) pyrene

	 
	Chlordane

	 
	DDT/DDE/DDD (total)(1)

	 
	Dimethyl nitrosamine

	 
	Heptachlor

	 
	Hexachlorobenzene

	 
	Hexachlorobutadiene

	 
	Lindane

	 
	Polychlorinated biphenols

	 
	Toxaphene

	 
	Trichloroethylene


(1)Note: (1)DDT 2,2-Bis (chlorophenyl)-1,1,1-Trichloroethane

DDE 1,1-Bis (chlorophenyl)-2,2-Dichloroethane

DDD 1,1-Bis (chlorophenyl)-2,2-Dichloroethane

B. THE RECOMMENDED APPLICATION RATE FOR DOMESTIC SEPTAGE APPLIED TO AGRICULTURAL LAND, FOREST, OR A RECLAMATION SITE SHALL NOT EXCEED THE ANNUAL APPLICATION RATE CALCULATED USING THE FOLLOWING EQUATION:

AAR = N/(0.0026)

Where:

AAR = Annual application rate in gallons per acre per 365 day period.

N = Amount of nitrogen in pounds per acre per 305 day period needed by the crop or vegetation grown on the land.

TABLE 14
A. RECOMMENDED LIME APPLICATION RATES NEEDED TO ADJUST INITIAL SOIL pH TO 6.5 FOR COASTAL PLAINS SOILS

	 
	Soil Type*

	Initial Soil pH
	Coarse Textured
	Fine Textured

	 
	Lime, Tons/AC

	4.8
	3.5
	4.5

	5.0
	3.0
	3.75

	5.5
	1.75
	2.5

	6.0
	1.25
	1.5

	6.3
	0.75
	1.0


B. RECOMMENDED LIME APPLICATION RATES NEEDED TO ADJUST INITIAL SOIL pH TO 6.8 FOR SOILS LOCATED OUTSIDE THE COASTAL PLAIN

	 
	Soil Type*

	Initial Soil pH
	Coarse Textured
	Fine Textured

	 
	Lime, Tons/AC

	4.8
	4.25
	5.75

	5.0
	4.0
	5.25

	5.5
	3.0
	4.0

	6.0
	2.0
	2.75

	6.5
	1.25
	1.5


Note: *"Coarse textured soils" include those surface soils designated by USDA-SCS soil classification as "sandy loam" or lighter in texture; "fine textured soils" include those classified as having textures heavier than sandy loam.
Part IV 

Permit Application Information Required for Land Application, Marketing, or Distribution of Biosolids 

12VAC5-585-620. Minimum information required for completion of a biosolids management practices plan utilizing land application.

A. General information.

1. Legal Name and Address: The legal name of the owner making application for a permit is to appear on the title page or in the opening paragraph or both. Both the mailing and physical address should be included.

2. Owner Contact: The name, title, address, and telephone number of the individual to be contacted regarding this application should be furnished.

3. A general description of the proposed plan including: name and location of generators and owners involved and copies of agreements developed, biosolids quality, biosolids treatment and handling processes, means of biosolids transport or conveyance, location and volume of storage proposed, general location of sites proposed for application and methods of biosolids application proposed. A description of temporary storage methods should be provided.

4. Written permission of landowners and farmers on a form approved by the department and the board (see Table A-1) and pertinent lease agreements as may be necessary for operation of the treatment works.

5. Compliance Methods for notification of local government and obtaining compliance with local government zoning and applicable ordinances.

6. A copy of a letter of approval of the nutrient management plan for the operation from the Department of Conservation and Recreation if required in 12VAC5-585-630 A 3.
B. Design information.

1. Biosolids Characterization.

a. Amounts and volumes to be handled.

b. Biosolids laboratory analytical data of a representative number of samples of biosolids in accordance with the guideline specified in accordance with Tables 2 and 3. Statement that the biosolids is nonhazardous, documentation statement for treatment and quality and description of how treated biosolids meets other standards in accordance with this chapter.

2. If a facility construction permit must be issued the appropriate certificate shall be obtained from the State Water Control Board and a Permit To Operate obtained in accordance with 12VAC5-585-200 or 12VAC5-585-240, with plans and specifications for storage facilities of all biosolids to be handled, including routine and emergency storage, depicting the following information:

a. Site layout on a recent 7.5 minute topographic quadrangle or other appropriate scaled map with the following information.

(1) Location of any required soil, geologic and hydrologic test holes or borings will be submitted.

(2) Location of the following field features within 0.25 miles of the site boundary (indicate on map) with the approximate distances from the site boundary.

(a) Water wells (operating or abandoned).

(b) Surface waters.

(c) Springs.

(d) Public water supplies.

(e) Sinkholes.

(f) Underground and/or surface mines.

(g) Mine pool (or other) surface water discharge points.

(h) Mining spoil piles and mine dumps.

(i) Quarries.

(j) Sand and gravel pits.

(k) Gas and oil wells.

(l) Diversion ditches.

(m) Occupied dwellings, including industrial and commercial establishments.

(n) Landfills - dumps.

(o) Other unlined impoundments.

(p) Septic tanks and drainfields.

(q) Injection wells.

b. Topographic map (10-foot contour preferred) of sufficient detail to clearly show the following information:

(1) Maximum and minimum percent slopes.

(2) Depressions on the site that may collect water.

(3) Drainageways that may attribute to rainfall run-on to or runoff from this site.

(4) Portions of the site (if any) which are located within the 100-year floodplain.

c. Data and specifications for the liner proposed for seepage control.

d. Scaled plan view and cross-sectional view of the facilities showing inside and outside slopes of all embankments and details of all appurtenances.

e. Calculations justifying impoundment capacity.

f. Groundwater monitoring plans for the facilities including pertinent geohydrological data to justify upgradient and downgradient well location and depth.

3. Generic plans for on-site temporary storage.

4. A legible topographic map of proposed application areas to scale as needed to depict the following features:

(a) a. Property boundaries.

(b) b. Surface water courses.

(c) c. Water supply wells and springs.

(d) d. Roadways.

(e) e. Rock outcrops.

(f) f. Slopes.

(g) g. Frequently flooded areas (SCS designation).

The map shall also show the acreage to be amended with biosolids together with the net acres for biosolids application computed.

5. County map or other map of sufficient detail to show general location of the site and proposed transport vehicle haul routes to be utilized from the treatment plant.

6. A USDA soil survey map, if available, of proposed sites for land application of biosolids.

7. Representative soil samples are to be collected to address each major soil types for each field and analyzed for the soil parameters indicated in accordance with Table 5, and test results should be submitted with the operational plan.

8. For projects utilizing frequent application of biosolids the following additional site information will be necessary.

a. Information specified (2 a and 4),

b. Representative soil borings and test pits to a depth of five feet or to bedrock if shallower, are to be coordinated for each major soil type and the following tests performed and data collected.

(1) Soil type.

(2) Soil texture for each horizon (USDA classification).

(3) Soil color for each horizon.

(4) Depth from surface to mottling and bedrock if less than two feet.

(5) Depth from surface to subsoil restrictive layer.

(6) Indicated infiltration rate (surface soil).

(7) Indicated permeability of subsoil restrictive layer.

c. Additional soil testing in accordance with Table 5.

d. Groundwater monitoring plans for the land treatment area including pertinent geohydrologic data to justify upgradient and downgradient well location and depth.

9. Description of agricultural practices including a list of proposed crops to be grown, their respective anticipated yield, planting and harvesting schedules, proposed biosolids application rates on a field-by-field basis and how biosolids application will be integrated with these schedules.

10. Pertinent calculations justifying storage and land area requirements for biosolids application including an annual biosolids balance incorporating such factors as precipitation, evapotransporation, soil percolation rates, wastewater loading, monthly storage (input and drawdown).

12VAC5-585-630. Operation [ Minimum site specific Site-specific ] information required for a management practices plan [ (to be made available for field use and farmer/owner information) ].

A. Comprehensive, general description of the operation including biosolids source(s), quantities, flow diagram illustrating treatment works biosolids flows and solids handling units, site description, crops utilized, application rates, methodology of biosolids handling for application periods, including storage and nonapplication period storage, and alternative management methods when storage is not provided. Information in accordance with a nutrient management plan as approved by the Department of Conservation and Recreation shall be submitted for all frequent at agronomic application sites. The nutrient management plan information shall also be submitted for proposed application sites owned or operated in conjunction with operations in which: (i) domestic livestock have been, are, or will be stabilized or confined and fed or maintained for a total of 45 days or more in any 12-month period; and (ii) crops, vegetation, forage growth or post-harvest residues are not sustained over any portion of the operation site. The approved nutrient management plan shall account for all sources of nutrients to be applied to the site and include at a minimum the following information: (i) a site map indicating the location of any waste storage facilities and the fields where biosolids will be applied; (ii) site evaluation and assessment of soil types and potential productivities; (iii) nutrient management sampling including soil monitoring; (iv) biosolids application rates based on the overall nutrient requirements of the proposed crop and soil monitoring results; and (v) biosolids and other nutrient source application schedules and land area requirements.
A. Site management [ plans ].
1. A comprehensive, general description of the operation shall be provided, including biosolids source(s), quantities, flow diagram illustrating treatment works biosolids flows and solids handling units, site description, methodology of biosolids handling for application periods, including storage and nonapplication period storage, and alternative management methods when storage is not provided.
2. A nutrient management plan prepared by a person who is certified as a nutrient management planner by the Commonwealth of Virginia shall be developed for all application sites prior to biosolids application. Copies of the nutrient management plan shall be provided to the farmer operator of the site, the Department of Conservation and Recreation regional office and the chief executive officer or designee for the local government, unless they request in writing not to receive the nutrient management plan.
3. A nutrient management plan approved by the Department of Conservation and Recreation shall be required for land application more frequently than once every three years at greater than 50% of the annual agronomic rate on application sites and application sites owned or operated in conjunction with a confined animal feeding operations. Confined animal feeding operation means (i) domestic livestock have been, are, or will be stabled or confined and fed or maintained for a total of 45 days or more in any 12-month period; and (ii) crops vegetation, forage growth or post-harvest residues are not sustained over any portion of the operation site.
4. All nutrient management plans shall account for all sources of nutrients to be applied to the site and include at a minimum the following information: (i) a site map indicating the location of any waste storage facilities and the fields where biosolids or animal waste will be applied, (ii) site evaluation and assessment of soil types and potential productivities, (iii) nutrient management sampling including soil monitoring, (iv) biosolids or animal waste application rates based on the overall nutrient requirements of the proposed crop and soil monitoring results, and (v) biosolids and other nutrient source application schedules and land area requirements.
B. Biosolids transport.

1. Description and specifications on the bed or the tank vehicle.

2. Haul routes to be used from the biosolids generator to the storage unit and land application sites.

3. Procedures for biosolids off-loading at the biosolids facilities and the land application site together with spill prevention, cleanup, (including vehicle cleaning), field reclamation and emergency spill notification and cleanup measures.

4. Voucher system used for documentation and recordkeeping.

C. Field operations.

1. Storage.

a. Routine storage -- supernatant handling and disposal, biosolids handling, and loading of transport vehicles, equipment cleaning, freeboard maintenance, inspections for structural integrity.

b. Emergency storage -- procedures for department/board approval and implementation.

c. Temporary or field storage -- procedures to be followed including either designated site locations provided in the "Design Information" or the specific site criteria for such locations including the liner/cover requirements and the time limit assigned to such use.

d. Field reclamation of off-loading (staging) areas.

2. Application methodology.

a. Description and specifications on spreader vehicles.

b. Procedures for calibrating equipment for various biosolids contents to ensure uniform distribution and appropriate loading rates on a day-to-day basis.

c. Procedures used to ensure that operations address the following constraints: Application of biosolids to frozen ground, pasture/hay fields, crops for direct human consumption and saturated or ice/snow covered ground; maintenance buffer zones, slopes, prohibited access for beef and dairy animals, soil pH requirements, and proper site specific biosolids loading rates on a field-by-field basis.
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