Final Regulations


TITLE 12. HEALTH

STATE BOARD OF HEALTH

REGISTRAR'S NOTICE: The following regulatory action is exempt from the Administrative Process Act in accordance with § 2.2-4006 A 4 c of the Code of Virginia, which excludes regulations that are necessary to meet the requirements of federal law or regulations provided such regulations do not differ materially from those required by federal law or regulation. The Department of Health will receive, consider and respond to petitions by any interested person at any time with respect to reconsideration or revision.

Title of Regulation: 12 VAC 5-590. Waterworks Regulations (amending 12 VAC 5-590-140, 12 VAC 5-590-150, 12 VAC 5-590-370, 12 VAC 5-590-380, 12 VAC 5-590-400, 12 VAC 5-590-410, 12 VAC 5-590-440, 12 VAC 5-590-530, 12 VAC 5-590-540, and Appendices B and O; adding Appendix P; repealing Appendices F and H).

Statutory Authority: §§ 32.1-12 and 32.1-170 of the Code of Virginia.

Effective Date: September 10, 2003.

Agency Contact: Elizabeth Crocker, State Board of Health, 1500 E. Main St., Room 109, Richmond, VA 23218, telephone (804) 371-2885.

Summary:

The amendments replace the current public notification requirements promulgated by the federal government and adopted by Virginia in the 1980s with requirements that better tailor the form, manner, and timing of the notices to the relative risk to health. The amendments are intended to make notifications easier and more effective for both waterworks owners and the customers they serve. The amendments are necessary to conform Virginia's regulations to changes made to the National Primary Drinking Water Regulations found at 40 CFR Part 141, dated July 1, 2002.

The amendments also promote consistent implementation of the Waterworks Regulations concerning the control of radionuclides in drinking water. The amendments are necessary to conform Virginia's regulations to changes made to the National Primary Drinking Water Regulations for Radionuclides found at 40 CFR Parts 141 and 142, dated December 7, 2000.

12 VAC 5-590-140. Variances. 
A. The commissioner may grant a variance to an operational regulation, treatment technique requirement, primary maximum contaminant level (PMCL) or secondary maximum contaminant level (SMCL) by following the appropriate procedures set forth in this section. 

1. A PMCL variance may be granted to a waterworks from any requirement respecting a PMCL upon a finding that: 

a. The characteristics of the raw water sources which are reasonably available to the waterworks prevent the waterworks from meeting the PMCL requirements despite application of the best available technology, treatment techniques, or other means, which the commissioner finds are generally available (taking costs into consideration); and 

b. The granting of a variance will not result in an unreasonable risk to the health of persons served by the system. 

2. The commissioner may grant a PMCL variance from any requirement of a specified treatment technique upon a finding that the waterworks applying for the variance has demonstrated that such treatment technique is not necessary to protect the health of persons because of the nature of the raw water source of such waterworks. 

3. The commissioner may grant an operational variance if a thorough investigation reveals that the hardship imposed (which may include economic factors) outweighs the benefits that may be received by the public and that the granting of such variance does not subject the public to unreasonable health risks. An operational variance may not be issued for monitoring, reporting, or public notification requirements. 

B. Any owner may apply in writing for a variance. The application should be sent to the appropriate field office for review. The application shall include: 

1. A citation of the regulation from which a variance is requested; 

2. The nature and duration of variance requested; 

3. Relevant analytical results of water quality sampling of the waterworks, including results of relevant tests conducted pursuant to requirements of this chapter; 

4. A statement of reasons why the public health and welfare would be better served if a variance were granted; 

5. Suggested conditions that might be imposed on the granting of a variance that would limit its detrimental impact on public health and welfare; 

6. For any request made under subdivision A 1 of this section; 

a. Explanation in full and evidence of the best available treatment technology and techniques; 

b. Economic and legal factors relevant to ability to comply; 

c. Analytical results of raw water quality relevant to the variance request; 

d. A proposed compliance schedule including the date each step toward compliance will be achieved. Such schedule shall include as a minimum the following dates: 

(1) Date by which arrangement for alternative raw water source or improvement of existing raw water source will be completed; 

(2) Date of initiation of the connection of the alternative raw water source or improvement of existing raw water source; and 

(3) Date by which final compliance is to be achieved. 

e. A plan for the provision of safe drinking water in the case of an excessive rise in the contaminant level for which the variance is requested; and 

f. A plan for interim control measures during the effective period of variance. 

7. For any request made under subdivision A 2 of this section, a statement that the owner will perform monitoring and other reasonable requirements prescribed by the division as a condition to the variance; 

8. Other information, if any, believed to be pertinent by the applicant; and 

9. Such other information as the division may require. 

C. 1. The commissioner shall act on any variance request submitted pursuant to subsection B of this section within 90 days of receipt of request. 

2. In the commissioner's consideration of whether the waterworks is unable to comply with a contaminant level required by this chapter (PMCL variance) because of the nature of the raw water source, the commissioner shall consider such factors as the following: 

a. The availability and effectiveness of treatment methods for which the variance is requested; and 

b. Cost and other economic considerations such as implementing treatment, improving the quality of the source water, or using an alternate source. 

3. In the commissioner's consideration of whether a waterworks should be granted a variance to a required treatment technique because such treatment is unnecessary to protect the public health (PMCL variance), the commissioner shall consider such factors as the following: 

a. Quality of the water source including water quality data and pertinent sources of pollution. 

b. Source protection measures employed by the waterworks. 

4. In the commissioner's consideration of whether waterworks should be granted a variance to a required operational procedure or SMCL (operational variance), the commissioner shall consider such factors as the following: 

a. The effect that such a variance would have on the adequate operation of the waterworks, including operator safety; 

b. The cost and other economic considerations imposed by this requirement; and 

c. The effect that such a variance would have on the protection of the public health. 

D. 1. The commissioner may reject any application for a variance by sending a rejection notice to the applicant. The rejection notice shall be in writing and shall state the reasons for the rejection. A rejection notice constitutes a case decision. The applicant has the right to petition for a hearing within 60 days of the date of the rejection to challenge the rejection pursuant to 12 VAC 5-590-160 and 12 VAC 5-590-180. 

2. If the commissioner proposes to grant a variance request submitted pursuant to subsection B of this section, the applicant shall be notified in writing of this decision. Such notice shall identify the variance, the waterworks covered, and shall specify the period of time for which the variance will be effective; 

a. For a PMCL variance as specified in subdivision A 1 of this section, such notice shall provide that the variance will be terminated when the waterworks comes into compliance with the applicable regulation and may be terminated upon a finding by the division that the waterworks has failed to comply with any requirements of a final schedule issued pursuant to subdivision D 3 of this section; 

b. For a PMCL variance as specified in subdivision A 2 of this section, such notice shall provide that the variance may be terminated at any time upon a finding by the division that the nature of the raw water source is such that the specified treatment technique for which the variance was granted is necessary to protect the public health or upon a finding that the waterworks has failed to comply with monitoring and other requirements prescribed by the commissioner as a condition to the granting of the variance; and 

c. For an operational variance as specified in subdivision A 3 of this section, such notice shall provide that the variance will be terminated when the waterworks comes into compliance with the applicable regulation and may be terminated upon a finding by the division that the waterworks has failed to comply with any requirements or schedules issued in conjunction with the variance. The effective date of the operational variance shall be 15 days following its issuance. Unless otherwise noted, the variance will be deemed acceptable if no response is received within the 15 day period. 

3. Schedules pursuant to PMCL variances: 

a. The proposed schedule for compliance shall specify dates by which steps towards compliance are to be taken, including where applicable: (i) the date by which arrangement for an alternative water source or improvement of existing raw water source will be completed; (ii) date of connection to the alternative raw water source or improvement of the existing raw water source; (iii) date by which final compliance is to be achieved. 

b. If the waterworks has no access to an alternative raw water source and can effect or anticipate no adequate improvement of the existing raw water source, the proposed schedule may specify an indefinite time period for compliance until a new and effective treatment technology is developed, at which time a new compliance schedule shall be prescribed by the commissioner; 

c. The schedule for implementation of interim control measures during the period of variance shall specify interim treatment techniques, methods, and equipment and dates by which steps toward meeting the interim control measures are to be met; 

d. The schedule shall be prescribed by the commissioner at the time of the granting of the variance subsequent to provision of the opportunity for hearing pursuant to subsection E of this section; and 

e. For a PMCL variance specified in subdivision A 1 of this section the commissioner shall propose a schedule for: 

(1) Compliance (including increments of progress) by the waterworks with each contaminant level requirement covered by the variance; and 

(2) Implementation by the waterworks of such control measures as the commissioner may require for each contaminant covered by the variance. 

E. 1. Notice and opportunity for a public hearing shall be provided before a variance or schedule proposed by the commissioner pursuant to subsection D of this section may take effect. A notice given pursuant to the preceding sentence may cover the granting of more than one variance and a hearing held pursuant to such notice shall include each of the variances covered by the notice. 

2. Public notice of an opportunity for hearing on a variance or schedule shall be circulated by the division in a manner designed to inform interested and potentially interested persons of the proposed variance or schedule. Notification of opportunity shall be published in at least one newspaper of general circulation located in either Richmond, Virginia, or in the locality to which the proposed variance or schedule applies. Such notification shall include a summary of the proposed variance or schedule and shall inform interested persons that they may request a public hearing on the proposed variance or schedule. 

3. Requests for hearing may be submitted to the division by any interested person. Frivolous or insubstantial requests for hearings may be denied by the commissioner. Requests must be submitted to the division within 30 days after issuance of the public notices provided for in subdivision E 2 of this section subsection. Such requests shall include the following information: 

a. The name, address and telephone number of the individual, organization or other entity requesting a hearing; 

b. A brief statement of the interest of the person making the request in the proposed variance or schedule and of information that the requesting person intends to submit at each hearing; and 

c. The signature of the individual making the request, or if the request is made on behalf of an organization or other entity, the signature of a responsible official of the organization or other entity. 

4. Notification of any hearing to be held pursuant to a request submitted by an interested person shall be made in accordance with subdivision E 2 of this section. Notice of the hearing shall also be sent to the persons requesting the hearing, if any. Notice shall be published and issued at least 15 days before the date of the hearing. 

5. The hearing shall be conducted in an informal, orderly and expeditious manner by a hearing officer designated by the commissioner. The public hearing procedure shall be pursuant to subdivisions B 2 and B 3 of 12 VAC 5-590-160. Copies of the final decision shall be mailed to all parties who attended the hearing. 

6. The variance or schedule shall become effective 30 days after notice of opportunity of hearing is given pursuant to subdivision E 3 of this section subsection if no timely request for hearing is received. 

F. All variances granted to any waterworks are nontransferable. Each variance must be attached to the permit of the waterworks to which it is granted. Each variance is a condition to that permit and is revoked when the permit is revoked. 

G. No variances shall be granted to the following sections of this chapter. 

1. 12 VAC 5-590-380 - Bacteriological quality; provided, however, that the commissioner may grant a variance to a waterworks owner that demonstrates to the division that the violation of the total coliform PMCL is due to a persistent growth of total coliforms in the distribution system rather than fecal or pathogenic contamination, a treatment lapse or deficiency, or a problem in the operation or maintenance of the distribution system. 

2. 12 VAC 5-590-400 - Radiological quality.

2. 12 VAC 5-590-410 - 3. 12 VAC 5-590-420 - Treatment technique requirements. 

12 VAC 5-590-150. Exemptions. 
A. The commissioner may grant an exemption to any primary maximum contaminant level (PMCL) by following the procedures set forth in this subsection. An exemption may be granted to a waterworks from any requirement with respect to a PMCL or treatment technique requirement upon a finding that: 

1. Due to compelling factors (which may include economic factors), the waterworks is unable to comply with such contaminant level or treatment technique requirement; 

2. The granting of the exemption will not result in an unreasonable risk to health; and 

3. The waterworks was in operation on the effective date of such contaminant level or treatment technique requirement. 

B. A waterworks owner may request the granting of an exemption pursuant to this subsection for a waterworks by submitting a request for an exemption in writing to the appropriate field office. Any written request for an exemption or exemptions shall include the following information: 

1. A citation to the regulation from which the exemption is requested; 

2. Nature and duration of exemption requested; 

3. Relevant analytical results of water quality sampling of the waterworks, including results of relevant tests conducted pursuant to the requirements of this chapter; 

4. Explanation of the compelling factors such as time or economic factors which prevent such waterworks from achieving compliance; 

5. Other information believed by the applicant to be pertinent to the application; 

6. A proposed compliance schedule, including the date when each step toward compliance will be achieved; and 

7. Such other information as the division may require. 

C. The commissioner shall act on any exemption request submitted pursuant to subsection B of this section within 90 days of receipt of the request. 

In the commissioner's consideration of whether the waterworks is unable to comply due to compelling factors, the commissioner shall consider such factors as the following: 

1. Construction, installation, or modification of treatment equipment or systems; 

2. The time needed to put into operation a new treatment facility to replace an existing waterworks which is not in compliance; and 

3. Economic feasibility of compliance. 

D. 1. The commissioner may reject any request for an exemption by sending a rejection notice to the applicant. The rejection constitutes a case decision. The applicant has the right to petition for a hearing within 60 days of the date of the rejection to challenge the rejection pursuant to 12 VAC 5-590-160 and 12 VAC 5-590-180. 

2. If the commissioner grants an exemption request submitted pursuant to subsection B of this section, he shall notify the applicant of his decision in writing. Such notice shall identify the waterworks covered and shall specify the termination date of the exemption. Such notice shall provide that the exemption shall be terminated when the waterworks comes into compliance with the applicable regulation, and may be terminated upon a finding by the commissioner that the waterworks has failed to comply with any requirements of a final schedule issued pursuant to subsection F of this section. 

3. The commissioner shall propose a schedule for: 

a. Compliance (including increments of progress) by the waterworks with each contaminant technique requirement covered by the exemption; and 

b. Implementation by the waterworks of such control measures as the commissioner may require for each contaminant covered by the exemption. 

4. The schedule shall be prescribed by the commissioner at the time the exemption is granted subsequent to provision of opportunity for hearing pursuant to subsection E of this section. 

E. 1. Notice and opportunity for a public hearing shall be provided before a schedule proposed by the commissioner pursuant this subsection may take effect. A notice given pursuant to this subsection may cover the proposal of more than one such schedule, and a hearing held pursuant to such notice shall include each of the schedules covered by the notice. 

2. Public notice of an opportunity for hearing on an exemption schedule shall be circulated in a manner designed to inform interested and potentially interested persons of the proposed schedule. Notification of opportunity shall be published in at least one newspaper of general circulation located in either Richmond, Virginia or in the locality to which the proposed exemption schedule applies. 

Such notification shall include a summary of the proposed schedule and shall inform interested persons that they may request a public hearing on the proposed schedule. 

3. Requests for hearing may be submitted by an interested person. Frivolous or insubstantial requests for hearings may be denied by the commissioner. Requests must be submitted to the division within 30 days after issuance of the public notices provided for in this subsection E of this section. Such requests shall include the following information: 

a. The name, address, and telephone number of the person, organization or other entity requesting a hearing; 

b. A brief statement of the interest of the person making the request in the proposed schedule and of information that the requesting person intends to submit at such hearing; and 

c. The signature of the individual making the request, or, if the request is made on behalf of an organization or other entity, the signature of a responsible official of the organization or other entity. 

4. Notification of any hearing to be held pursuant to a request submitted by an interested person shall be made in accordance with this subsection E of this section. Notice of the hearing shall also be sent to the persons requesting the hearing, if any. Notice shall be published and issued at least 15 days before the date of the hearing. 

The hearing shall be conducted in an informal, orderly and expeditious manner by a hearing officer designated by the commissioner. The public hearing procedure shall be pursuant to subdivisions B 2 and B 3 of 12 VAC 5-590-160. Copies of the final decision shall be mailed to all parties who attended the hearing. 

F.1. Within 30 days after the termination of the public hearing, the commissioner shall, taking into consideration information obtained during such hearing, revise the proposed schedule as necessary and prescribe the final schedule for compliance and interim measures for the waterworks granted an exemption. 

2. Such schedule shall establish the timetable by which the waterworks shall comply with each contaminant level and treatment technique requirement prescribed by this chapter. Such schedule shall also consider if the waterworks is to become part of a regional waterworks. 

G. No exemption shall be granted to the following sections of this chapter: 

1. 12 VAC 5-590-380 - Bacteriological quality; provided, however, that the commissioner may grant a variance to a waterworks owner that demonstrates to the division that the violation of the total coliform PMCL is due to a persistent growth of total coliforms in the distribution system rather than fecal or pathogenic contamination, a treatment lapse or deficiency, or a problem in the operation or maintenance of the distribution system. 

2. 12VAC5-590-400 - Radiological quality.
2. 3. 12 VAC 5-590-420 B 1 b - Residual disinfection Concentration.
REGISTRAR'S NOTICE: Due to its length, the full text of 12 VAC 5-590-370 is not set out; however, the amendment is clearly explained here. The amendment rewrites subsection D at the end of the section, which reads as follows:

12 VAC 5‑590‑370. Sampling frequency.

D. Radiological. The frequency of radiological sampling shall be accordance with 12 VAC 5‑590‑400. The location of sampling points, the radionuclides measured in community waterworks, the frequency, and the timing of sampling within each compliance period shall be established or approved by the commissioner. The commissioner may increase required monitoring where necessary to detect variations within the waterworks. Failure to comply with the sampling schedules in this section will require public notification pursuant to 12 VAC 5-590-540.

Community waterworks owners shall conduct monitoring to determine compliance with the PMCLs in Table 2.5 and 12 VAC 5-590-400 in accordance with this section.

1. Monitoring and compliance requirements for gross alpha particle activity, radium-226, radium-228, and uranium.

a. Community waterworks owners must conduct initial monitoring to determine compliance with 12 VAC 5-590-400 B 2, 12 VAC 5-590-400 B 3 and 12 VAC 5-590-400 B 4 by December 31, 2007. For the purposes of monitoring for gross alpha particle activity, radium-226, radium-228, uranium, and beta particle and photon radioactivity in drinking water, "detection limit" is defined as in Appendix B of this chapter.

(1) Applicability and sampling location for existing community waterworks or sources. The owners of all existing community waterworks using ground water, surface water or waterworks using both ground and surface water must sample at every entry point to the distribution system that is representative of all sources being used under normal operating conditions. The community waterworks owner must take each sample at the same entry point unless conditions make another sampling point more representative of each source.

(2) Applicability and sampling location for new community waterworks or sources. All new community waterworks or community waterworks that use a new source of water must begin to conduct initial monitoring for the new source within the first quarter after initiating use of the source. Community waterworks owners must conduct more frequent monitoring when directed by the commissioner in the event of possible contamination or when changes in the distribution system or treatment processes occur which may increase the concentration of radioactivity in finished water.

b. Initial monitoring: Community waterworks owners must conduct initial monitoring for gross alpha particle activity, radium-226, radium-228, and uranium as follows:

(1) Community waterworks without acceptable historical data, as defined below, must collect four consecutive quarterly samples at all entry points before December 31, 2007.

(2) Grandfathering of data: The commissioner may allow historical monitoring data collected at an entry point to satisfy the initial monitoring requirements for that entry point, for the following situations:

(a) To satisfy initial monitoring requirements, a community waterworks owner having only one entry point to the distribution system may use the monitoring data from the last compliance monitoring period that began between June 2000 and December 8, 2003.

(b) To satisfy initial monitoring requirements, a community waterworks owner with multiple entry points and having appropriate historical monitoring data for each entry point to the distribution system may use the monitoring data from the last compliance monitoring period that began between June 2000 and December 8, 2003.

(3) For gross alpha particle activity, uranium, radium-226, and radium-228 monitoring, the commissioner may waive the final two quarters of initial monitoring for an entry point if the results of the samples from the previous two quarters are below the detection limit specified in Appendix B.

(4) If the average of the initial monitoring results for an entry point is above the PMCL, the community waterworks owner must collect and analyze quarterly samples at that entry point until the waterworks owner has results from four consecutive quarters that are at or below the PMCL, unless the community waterworks owner enters into another schedule as part of a formal compliance agreement with the commissioner.

c. Reduced monitoring: The commissioner may allow community waterworks owners to reduce the future frequency of monitoring from once every three years to once every six or nine years at each entry point, based on the following criteria:

(1) If the average of the initial monitoring results for each contaminant (i.e., gross alpha particle activity, uranium, radium-226, or radium-228) is below the detection limit specified in Appendix B, the waterworks owner must collect and analyze for that contaminant using at least one sample at that entry point every nine years.

(2) For gross alpha particle activity and uranium, if the average of the initial monitoring results for each contaminant is at or above the detection limit specified in Appendix B but at or below 1/2 of the PMCL, the community waterworks owner must collect and analyze for that contaminant using at least one sample at that entry point every six years. For combined radium-226 and radium-228, the analytical results must be combined. If the average of the combined initial monitoring results for radium-226 and radium-228 is at or above the detection limit specified in Appendix B but at or below 1/2 the PMCL, the community waterworks owner must collect and analyze for that contaminant using at least one sample at that entry point every six years.

(3) For gross alpha particle activity and uranium, if the average of the initial monitoring results for each contaminant is above 1/2 the PMCL but at or below the PMCL, the community waterworks owner must collect and analyze at least one sample at that entry point every three years. For combined radium-226 and radium-228, the analytical results must be combined. If the average of the combined initial monitoring results for radium-226 and radium-228 is above 1/2 the PMCL but at or below the MPCL, the community waterworks owner must collect and analyze at least one sample at that entry point every three years.

(4) Community waterworks owners must use the samples collected during the reduced monitoring period to determine the monitoring frequency for subsequent monitoring periods (e.g., if a community waterworks' entry point is on a nine-year monitoring period, and the sample result is above 1/2 the PMCL, then the next monitoring period for that entry point is three years).

(5) If a community waterworks owner has a monitoring result that exceeds the PMCL while on reduced monitoring, the community waterworks owner must collect and analyze quarterly samples at that entry point until the community waterworks owner has results from four consecutive quarters that are below the PMCL, unless the community waterworks enters into another schedule as part of a formal compliance agreement with the commissioner.

d. Composting: To fulfill quarterly monitoring requirements for gross alpha particle activity, radium-226, radium-228, or uranium, a community waterworks owner may composite up to four consecutive quarterly samples from a single entry point if analysis is done within a year of the first sample. The commissioner will treat analytical results from the composited sample as the average analytical result to determine compliance with the PMCLs and the future monitoring frequency. If the analytical result from the composited sample is greater than 1/2 the PMCL, the commissioner may direct the community waterworks owner to take additional quarterly samples before allowing the community waterworks owner to sample under a reduced monitoring schedule.

e. A gross alpha particle activity measurement may be substituted for the required radium-226 measurement provided that the measured gross alpha particle activity does not exceed 5 pCi/L. A gross alpha particle activity measurement may be substituted for the required uranium measurement provided that the measured gross alpha particle activity does not exceed 15 pCi/L.

The gross alpha measurement shall have a confidence interval of 95% (1.65(, where ( is the standard deviation of the net counting rate of the sample) for radium-226 and uranium. When a community waterworks owner uses a gross alpha particle activity measurement in lieu of a radium-226 and/or uranium measurement, the gross alpha particle activity analytical result will be used to determine the future monitoring frequency for rarium-226 and/or uranium. If the gross alpha particle activity result is less than the detection limit as specified in Appendix B, 1/2 the detection limit will be used to determine compliance and the future monitoring frequency.

2. Monitoring and compliance requirements for beta particle and photon radioactivity. To determine compliance with the maximum contaminant levels in 12 VAC 5-590-400 B 5 for beta particle and photon radioactivity, a community waterworks owner must monitor at a frequency as follows:

a. Community waterworks owners (using surface or groundwater) designated by the commissioner as vulnerable must sample for beta particle and photon radioactivity. Community waterworks owners must collect quarterly samples for beta emitters and annual samples for tritium and strontium-90 at each entry point to the distribution system, beginning within one quarter after being notified by the commissioner. Community waterworks already designated by the commissioner must continue to sample until the commissioner reviews and either reaffirms or removes the designation.

(1) If the gross beta particle activity minus the naturally occurring potassium-40 beta particle activity at an entry point has a running annual average (computed quarterly) less than or equal to 50 pCi/L (screening level), the commissioner may reduce the frequency of monitoring at that entry point to once every three years. Community waterworks owners must collect all samples required in subdivision 2 a of this subsection during the reduced monitoring period.

(2) For community waterworks in the vicinity of a nuclear facility, the commissioner may allow the community waterworks owners to utilize environmental surveillance data collected by the nuclear facility in lieu of monitoring at the community waterworks' entry point(s), where the commissioner determines if such data is applicable to a particular community waterworks. In the event that there is a release from a nuclear facility, community waterworks owners which are using surveillance data must begin monitoring at the community waterworks' entry point(s) in accordance with subdivision 2 a of this subsection.

b. Community waterworks owners (using surface or groundwater) designated by the commissioner as utilizing waters contaminated by effluents from nuclear facilities must sample for beta particle and photon radioactivity. Community waterworks owners must collect quarterly samples for beta emitters and iodine-131 and annual samples for tritium and strontium-90 at each entry point to the distribution system, beginning within one quarter after being notified by the commissioner. Owners of community waterworks already designated by the commissioner as using waters contaminated by effluents from nuclear facilities must continue to sample until the commissioner reviews and either reaffirms or removes the designation.

(1) Quarterly monitoring for gross beta particle activity shall be based on the analysis of monthly samples or the analysis of a composite of three monthly samples. The former is recommended.

(2) For iodine-131, a composite of five consecutive daily samples shall be analyzed once each quarter. As directed by the commission, more frequent monitoring shall be conducted when iodine-131 is identified in the finished water.

(3) Annual monitoring for strontium-90 and tritium shall be conducted by means of the analysis of a composite of four consecutive quarterly samples or analysis of four quarterly samples. The latter procedure is recommended.

(4) If the gross beta particle activity minus the naturally occurring potassium-40 beta particle activity at a sampling point has a running annual average (computed quarterly) less than or equal to 15 pCi/L, the commissioner may reduce the frequency of monitoring at that sampling point to every three years. Community waterworks owners must collect all samples required in subdivision 2 b of this subsection during the reduced monitoring period.

(5) For community waterworks in the vicinity of a nuclear facility, the commissioner may allow the community waterworks owner to utilize environmental surveillance data collected by the nuclear facility in lieu of the monitoring at the community waterworks' entry point(s), where the commissioner determines such data is applicable to a particular waterworks. In the event that there is a release from a nuclear facility, community waterworks owners which are using surveillance data must begin monitoring at the community waterworks' entry point(s) in accordance with subdivision 2 b of this subsection.

c. Owners of community waterworks designated by the commissioner to monitor for beta particle and photon radioactivity can not apply to the commissioner for a waiver from the monitoring frequencies specified in subdivision 2 a or b of this subsection.

d. Community waterworks owners may analyze for naturally occurring potassium-40 beta particle activity from the same or equivalent sample used for the gross beta particle activity analysis. Community waterworks owners are allowed to subtract the potassium-40 beta particle activity value from the total gross beta particle activity value to determine if the screening level is exceeded. The potassium-40 beta particle activity must be calculated by multiplying elemental potassium concentrations (in mg/l) by a factor of 0.82.

e. If the gross beta particle activity minus the naturally occurring potassium-40 beta particle activity exceeds the screening level, an analysis of the sample must be performed to identify the major radioactive constituents present in the sample and the appropriate doses must be calculated and summed to determine compliance with 12 VAC 5-590-400 B 5 a, using the formula in 12 VAC 590-400 B 5 b. Doses must also be calculated and combined for measured levels of tritium and strontium to determine compliance.

f. Community waterworks owners must monitor monthly at the entry point(s) which exceed the maximum contaminant level in 12 VAC 5-590-400 B 5 beginning the month after the exceedance occurs. Community waterworks owners must continue monthly monitoring until the community waterworks has established, by a rolling average of three monthly samples, that the PMCL is being met. Community waterworks owners who establish at the PMCL is being met must return to quarterly monitoring until they meet the requirements set forth in subdivision 2 a (2) or 2 b (1) of this subsection.

3. General monitoring and compliance requirements for radionuclides.

a. The commissioner may require more frequent monitoring than specified in subdivisions 1 and 2 of this subsection, or may require confirmation samples at his discretion. The results of the initial and confirmation samples will be averaged for use in compliance determinations.

b. Each community waterworks owner shall monitor at the time designated by the commissioner during each compliance period.

c. Compliance: Compliance with 12 VAC 5-590-400 B 2 through 12 VAC 5-590-400 B 5 will be determined based on the analytical results(s) obtained at each entry point. If one entry point is in violation of a PMCL, the community waterworks is in violation of the PMCL.

(1) For community waterworks monitoring more than once per year, compliance with the PMCL is determined by a running annual average at each entry point. If the average of any entry point is greater than the PMCL, then the community waterworks is out of compliance with the PMCL.

(2) For community waterworks monitoring more than once per year, if any sample result will cause the running average to exceed the PMCL at any entry point, the community waterworks is out of compliance with the PMCL immediately.

(3) Community waterworks owners must include all samples taken and analyzed under the provisions of this section in determining compliance, even if that number is greater than the minimum required.

(4) If a community waterworks owner does not collect all required samples when compliance is based on a running annual average of quarterly samples, compliance will be based on the running average of the samples collected.

(5) If a sample result is less than the detection limit as specified in Appendix B, zero will be used to calculate the annual average, unless a gross alpha particle activity is being used in lieu of radium-226 and/or uranium. If the gross alpha particle activity result is less than the detection limit as specified in Appendix B, 1/2 the detection limit will be used to calculate the annual average.

d. The commissioner has the discretion to delete results of obvious sampling or analytic errors

e. If the PMCL for radioactivity set forth in 12 VAC 5-590-400 B  through 12 VAC 5-590-400 B 5 is exceeded, the owner of a community waterworks must give notice to the commissioner pursuant to 12 VAC 5-590-530 and to the public as required by 12 VAC 5-590-540. 

12 VAC 5-590-380. Bacteriological quality. 
A. The standard sample volume for the coliform test shall consist of 100 milliliters. 

B. Waterworks need only to determine the presence or absence of total coliforms; a determination of total coliform density is not required. 

C. Primary Maximum Contaminant Levels (PMCLs) for microbiological contaminants. 

1. The PMCL is based on the presence or absence of total coliforms in a sample, rather than coliform density. 

a. A waterworks which is required to collect at least 40 samples per month is in compliance if no more than 5.0% of the samples collected during a month are total coliform positive. 

b. A waterworks which is required to collect fewer than 40 samples per month is in compliance if no more than one sample collected during the month is total coliform positive. 

2. Any fecal coliform positive repeat sample or E. coli positive repeat sample, or any total coliform positive repeat sample following a # fecal coliform positive or E. coli positive routine sample constitutes a violation of the PMCL for total coliforms. For purposes of the public notification requirements in 12 VAC 5-590-540 B 3, this is a violation that may pose an acute risk to health and is a Tier 1 condition.
3. Compliance must be determined with the PMCL for total coliforms for each month in which monitoring for total coliforms is required. 

4. The board hereby identifies the following as the best technology, treatment techniques, or other means available for achieving compliance with the maximum contaminant level for total coliforms. 

a. Protection of wells from contamination by coliforms by appropriate placement and construction; 

b. Maintenance of a disinfectant residual throughout the distribution system; 

c. Proper maintenance of the distribution system including appropriate pipe replacement and repair procedures, main flushing programs, proper operation and maintenance of storage tanks and reservoirs, continual maintenance of positive water pressure in all parts of the distribution system and an approved cross connection control program; 

d. Filtration and disinfection of surface water or surface influenced groundwater or disinfection of ground water using strong oxidants such as chlorine, chlorine dioxide, or ozone. 

D. A total coliform positive result is indicative of a breakdown in the protective barriers and shall be cause for special follow-up action to locate and eliminate the cause of contamination. 

1. Repeat monitoring. If a routine sample is total coliform positive, the waterworks owner shall collect a set of repeat samples within 24 hours of being notified of the positive result. A waterworks owner who collects more than one routine sample a month shall collect no fewer than three repeat samples for each total coliform positive sample found. A waterworks owner who collects one routine sample a month or fewer shall collect no fewer than four repeat samples for each total coliform positive sample found. 

2. The waterworks owner shall collect at least one repeat sample from the sampling tap where the original total coliform positive sample was taken, and at least one repeat sample at a tap within five service connections upstream and at least one repeat sample at a tap within five service connections downstream of the original sampling site. If a total coliform positive sample is at the end of the distribution system, or one away from the end of the distribution system, the division may waive the requirement to collect at least one repeat sample upstream or downstream of the original sampling site. 

3. The waterworks owner shall collect all repeat samples on the same day, except the division may allow a waterworks with a single service connection to collect the required set of repeat samples over a four day four-day period or to collect a larger volume repeat sample(s) in one or more sample containers of any size as long as the total volume collected is at least 400 ml (300 ml for systems which collect more than one routine sample per month). 

4. If one or more repeat samples in the set is total coliform positive, the waterworks owner shall collect an additional set of repeat samples in the manner specified in subdivisions 1 through 3 of this subsection. The additional samples shall be collected within 24 hours of being notified of the positive result. The waterworks owner shall repeat this process until either (i) total coliforms are not detected in one complete set of repeat samples or (ii) the PMCL for total coliforms has been exceeded and the division so notified. 

5. Waterworks owners required to collect fewer than five routine samples per month and having one or more total coliform positive samples shall collect at least five routine samples during the next month the waterworks provides water to the public, except that the division may waive this requirement if the conditions of subdivision 5 a or 5 b of this subsection are met. The division shall not waive the requirement for a system to collect repeat samples in subdivisions 1 through 4 of this subsection. 

a. The division may waive the requirement to collect five routine samples the next month the waterworks provides water to the public if the division (or an agent of the owner previously approved by the division), performs a site visit before the end of the next month the waterworks provides water to the public. Although a sanitary survey need not be performed, the site visit shall be sufficiently detailed to allow the division to determine whether additional monitoring or any corrective action is needed. 

b. The division may waive the requirement to collect five routine samples the next month the waterworks provides water to the public if the division has determined why the sample was total coliform positive and establishes that the waterworks owner has corrected the problem or will correct the problem before the end of the next month the waterworks serves water to the public. In this case, the division shall document this decision to waive the following month's additional monitoring requirement in writing, have it approved and signed by the supervisor of the state official who recommends such a decision, and make this document available to the EPA and public. The written documentation shall describe the specific cause of the total coliform positive sample and what action the waterworks owner has taken or will take to correct this problem. The division cannot waive the requirement to collect five routine samples the next month the waterworks provides water to the public solely on the grounds that all repeat samples are total coliform negative. Under this subdivision, a waterworks owner shall still take at least one routine sample before the end of the next month it serves water to the public and use the results to determine compliance with the MCL for total coliforms. 

6. Results of all routine and repeat samples not invalidated by the division shall be included in determining compliance with the MCL for total coliforms. 

7. Special purpose samples, such as those taken to determine whether disinfection practices are sufficient following pipe placement, replacement or repair, shall not be used to determine compliance. Repeat samples are not considered special purpose samples. 

E. A total coliform positive sample invalidated under this paragraph does not count towards meeting the minimum monitoring requirements of this section. 

1. The division may invalidate a total coliform positive sample only if all of the following conditions are met: 

a. The laboratory establishes that improper sample analysis caused the total coliform positive result; 

b. The division, on the basis of the results of repeat samples collected as required by subdivisions D 1 through 4 of this section determines that the total coliform positive sample resulted from a domestic or other nondistribution system plumbing problem. The division cannot invalidate a sample on the basis of repeat sample results unless all repeat sample(s) collected at the same tap as the original total coliform-positive sample are also total coliform-positive, and all repeat samples collected within five service connections of the original tap are total coliform-negative (e.g., the division cannot invalidate a total coliform-positive sample on the basis of repeat samples if all the repeat samples are total coliform-negative, or if the waterworks has only one service connection); and 

c. The division has substantial grounds to believe that a total coliform positive result is due to a circumstance or condition which does not reflect water quality in the distribution system. In this case, the waterworks owner shall still collect all repeat samples required under 12 VAC 5-590-380 subdivisions D 1 through 4 of this section, and use them to determine compliance with the MCL for total coliforms. To invalidate a total coliform positive sample under this subdivision, the decision with the rationale for the decision shall be documented in writing, and approved and signed by the supervisor of the field engineer who recommended the decision. The division shall make this document available to EPA and the public. The written documentation shall state the specific cause of the total coliform positive sample, and what action the waterworks owner has taken, or will take, to correct this problem. The division shall not invalidate a total coliform positive sample solely on the grounds that all repeat samples are total coliform negative. 

2. A laboratory must invalidate a sample because of sampling interference (i.e., turbid culture in absence of (i) gas production, or (ii) acid reaction; or exhibition of confluent growth; or production of colonies too numerous to count). The waterworks owners shall collect a replacement sample from the same location, and have it analyzed for the presence of total coliforms. The waterworks owner must continue to resample within 24 hours and have the samples analyzed until they obtain a valid result. The division may waive the 24-hour time limit on a case-by-case basis. 

F. Fecal coliforms/Escherichia coli (E.coli) testing. 

1. If any routine or repeat sample or replacement is total coliform positive, the waterworks owner shall analyze that total coliform positive culture medium to determine if fecal coliforms are present, except that the waterworks owner may test for E.coli in lieu of fecal coliforms. If fecal coliforms or E.coli are present, the waterworks owner must notify the division's appropriate field office by the end of the day when the waterworks is notified of the test result, unless the division's office is closed, in which case the division must be notified before the end of the next business day. 

2. The division has the discretion to allow a waterworks, on a case-by-case basis, to forgo fecal coliform or E.coli testing on a total coliform-positive sample if that waterworks assumes that the total coliform-positive sample is fecal coliform-positive or E.coli-positive. Accordingly, the waterworks must notify the division as specified in subdivision 1 of this subsection and the provisions of 12 VAC 5-590-380 subdivision C 2 of this section apply. 

G. Violation determination flowchart - See Appendix K. 

H. Groundwater sources. 

1. Groundwater shall be disinfected when the geometric mean of 20 or more samples (measured by the multiple-portion decimal-dilution (MPN) method) is greater than three. 

2. Groundwater containing total coliform concentrations as measured by the multiple-portion decimal-dilution (MPN) method of 100 or more organisms per 100 milliliters based on the geometric mean of 20 or more samples constitutes unacceptable contamination for disinfection only. 

3. Groundwater with widely fluctuating or increasing bacteriological results may be determined by the division to be unsuitable for disinfection treatment alone. 

12 VAC 5-590-400. Radiological quality. 
The effects of human radiation exposure are viewed as harmful, and any unnecessary exposure to ionizing radiation should be avoided. Approval of water supplies containing radioactive materials shall be based on judgment that the radioactivity intake from such water supplies is not likely to result in an intake greater than the radiation protection guidance recommended by the Federal Radiation Council (FRC). The specific limits included in this chapter are listed in Table 2.5. 

A. Monitoring requirements for gross alpha particle activity, radium-226 and radium-228. Primary Maximum Contaminant levels are contained in Table 2.5. 

1. Compliance shall be based on the analysis of an annual composite of four consecutive quarterly samples or the average of the analyses of four samples obtained at quarterly intervals. 

a. A gross alpha particle activity measurement may be substituted for the required radium-226 and radium-228 analysis, provided that the measured gross alpha particle activity does not exceed five pCi/L at a confidence level of 95% (1.65 O where O is the standard deviation of the net counting rate of the sample.) In localities where radium-228 is suspected or has been shown by previous monitoring to be present, radium-226 or radium-228 analyses shall be required when the gross alpha particle activity exceeds 2 pCi/L. 

b. When the gross alpha particle activity exceeds 5 pCi/L the same or an equivalent sample shall be analyzed for radium-226. If the concentration of radium-226 exceeds 3 pCi/L, the same or an equivalent sample shall be analyzed for radium-228. 

2. Waterworks owners shall monitor at least once every four years following the procedure required in subdivision A 1 of this section. When an annual record taken in conformance with subdivision A 1 of this section has established that the average annual concentration is less than half the primary maximum contaminant level established by Table 2.5, analysis of a single sample may be substituted for the quarterly sampling procedure required by subdivision A 1 of this section. 

a. More frequent monitoring shall be established by the division in the vicinity of operations which may contribute alpha particle radioactivity to either surface or groundwater sources of drinking water. 

b. A waterworks owner shall monitor in conformance with subdivision A 1 of this subsection within one year of the introduction of a new water source for a community waterworks. 

More frequent monitoring may be required by the division in the event of possible contamination or when changes in the distribution system or treatment processing occur which may increase the concentration of radioactivity in finished water. 

c. A waterworks using two or more sources having different concentrations of radioactivity shall monitor source water, in addition to distribution samples, when required by the division. 

d. Monitoring to determine compliance with Table 2.5 after the initial sampling period need not include radium-228 except when required by the division, provided that the average annual concentration of radium-228 has been assayed at least once using the quarterly sampling procedure required by subdivision A 1 of this section. 

e. The waterworks owner shall conduct annual monitoring of any community water system in which the radium-226 concentration exceeds 3 pCi/L. 

B. Monitoring requirement for man-made radioactivity in community waterworks. Primary Maximum Contaminant Levels are contained in Table 2.5. 

1. Community waterworks using surface water sources and serving more than 100,000 persons and such other community waterworks as are designated by the division shall be monitored for compliance with Table 2.5 by analysis of a composite of four consecutive quarterly samples or analysis of four quarterly samples. Compliance with Table 2.5 may be assumed without further analysis if the average annual concentration of gross beta particle activity is less than 50 pCi/L and if the average annual concentrations of tritium and strontium-90 are less than those listed in Schedule I, provided that if both radionuclides are present, the sum of their annual dose equivalents to bone marrow shall not exceed 4 millirem a year. 

a. If the gross beta activity exceeds 50 pCi/L, an analysis of the sample must be performed to identify the major radioactive constituents present and the appropriate organ and total body doses shall be calculated to determine compliance with Table 2.5. 

b. Additional monitoring may be required by the division to determine the concentration of manmade radioactivity in principal watersheds. 

c. The division may require waterworks owners utilizing only groundwaters to monitor for man-made radioactivity. 

2. After the initial analysis required by subdivision A 2 of this section, waterworks owners shall monitor at least every four years following the procedure given in subdivision A 2 of this section. 

3. If it is suspected or if it has been shown that a community waterworks is utilizing waters contaminated by effluents from nuclear facilities, the waterworks owner shall initiate quarterly monitoring for gross beta particle and iodine-131 radioactivity and annual monitoring for strontium-90 and tritium. 

a. Quarterly monitoring for gross beta particle activity shall be based on the analysis of monthly samples. Where this is not possible, gross beta particle activity in a sample exceeds 15 pCi/L, the same or an equivalent sample shall be analyzed for strontium-89 and cesium-134. If the gross beta particle activity exceeds 50 pCi/L, an analysis of the sample must be performed to identify the major radioactive constituents and total doses shall be calculated to determine compliance with Table 2.5. 

b. For iodine-131, a composite of consecutive daily samples shall be analyzed once each quarter. 

More frequent monitoring shall be established by the division when iodine-131 is identified in the finished water. 

c. Annual monitoring for strontium-90 and tritium shall be conducted by means of the analysis of a composite of four consecutive quarterly samples or analysis of four quarterly samples. 

d. The division may allow the substitution of environmental surveillance data taken in conjunction with a nuclear facility for direct monitoring of manmade radioactivity by the waterworks owner where the division determines such data is applicable to a particular community water system. 

A. Maximum contaminant level goals for radionuclides are listed in section A of Table 2.5 of 12 VAC 5-590-440.

B. Maximum contaminant levels for radionuclides are applicable to community waterworks only and are listed in this section and subsection B of Table 2.5.

1. (Reserved.)

2. PMCL for combined radium-226 and radium-228. The primary maximum contaminant level for combined radium-226 and radium-228 is 5 pCi/L. The combined radium-226 and radium-228 value is determined by the addition of the results of the analysis for radium-226 and the analysis for radium-228.

3. PMCL for gross alpha particle activity (excluding radon and uranium). The primary maximum contaminant level for gross alpha particle activity (including radium-226 but excluding radon and uranium) is 15 pCi/L.

4. PMCL for uranium. The primary maximum contaminant level for uranium is 30 (g/l.

5. PMCL for beta particle and photon radioactivity.

a. The average annual concentration of beta particle and photon radioactivity from man-made radionuclides in drinking water must not produce an annual dose equivalent to the total body or any internal organ greater than 4 millirem/year (mrem/year).

b. Except for the radionuclides listed in schedule 1 of Table 2.5, the concentration of man-made radionuclides causing 4 mrem total body or organ dose equivalents must be calculated on the basis of 2 liter per day drinking water intake using the 168 hour data list in "Maximum Permissible Body Burdens and Maximum Permissible Concentrations of Radionuclides in Air and in Water for Occupational Exposure," NBX (National Bureau of Standards) Handbook 69 as amended August 1963, U.S. Department of Commerce. A copy of this document may be reviewed at the Virginia Department of Health Division of Drinking Water office in Richmond, Virginia. If two or more radionuclides are present, the sum of their annual dose equivalent to the total body or to any organ shall not exceed 4 mrem/year.

6. Compliance dates.

a. Compliance dates for combined radium-226 and radium-228, gross alpha particle activity, gross beat particle and photon radioactivity, and uranium: Community waterworks owners must comply with the PMCLs listed in subdivisions 2, 3 4 and 5 of this subsection beginning December 8, 2003, and compliance shall be determined in accordance with the requirements of 12 VAC 5-590-370 D. Compliance with reporting requirements for the radionuclides under 12 VAC 5-590-545 and 12 VAC 5-590-540 is required on December 8, 2003.

12 VAC 5-590-410. Determination of compliance. 
For the purposes of determining compliance with a PMCL or action level, the following criteria shall be used: 

A. Bacteriological results. Compliance with the PMCL for coliform bacteria shall be determined as specified in 12 VAC 5-590-380 C. Repeat samples shall be used as a basis for determining compliance with these regulations. 

B. Inorganic chemicals. 

1. Antimony, asbestos, barium, beryllium, cadmium, cyanide (as free cyanide), chromium, fluoride, mercury, nickel, selenium, and thallium. Where the results of sampling for antimony, asbestos, barium, beryllium, cadmium, cyanide (as free cyanide), chromium, fluoride, mercury, nickel, selenium, or thallium exceed the PMCL, the waterworks shall take a confirmation sample, at the same sampling point, within two weeks of notification of the analytical results of the first sample. 

a. The results of the initial and confirmation samples shall be averaged to determine compliance with subdivision 1 c of this subsection. The commissioner has the discretion to delete results of obvious sampling errors. 

b. The commissioner may require more frequent monitoring. 

c. Compliance with antimony, asbestos, barium, beryllium, cadmium, cyanide (as free cyanide), chromium, fluoride, mercury, nickel, selenium, and thallium in Table 2.2 of 12 VAC 5-590-440 shall be determined based on the analytical result(s) obtained at each sampling point. 

(1) For waterworks which are conducting monitoring more frequently than annually, compliance with the PMCL for antimony, asbestos, barium, beryllium, cadmium, cyanide (as free cyanide), chromium, fluoride, mercury, nickel, selenium, and thallium is determined by a running annual average at each sampling point. If the average at any sampling point is greater than the PMCL, then the waterworks is out of compliance. If any one sample would cause the annual average to be exceeded, then the waterworks is out of compliance immediately. Any sample below the detection limit shall be calculated at zero for the purpose of determining the annual average. (NOTE: Refer to detection definition at 12 VAC 5-590-370 B 2 h.) 

(2) For waterworks which are monitoring annually, or less frequently, the waterworks is out of compliance with the PMCL for antimony, asbestos, barium, beryllium, cadmium, cyanide (as free cyanide), chromium, fluoride, mercury, nickel, selenium, and thallium if the average of the original sample and a confirmation sample of a contaminant at any sampling point is greater than the PMCL. However, if the confirmation sample is not collected, the waterworks is in violation of the PMCL for antimony, asbestos, barium, beryllium, cadmium, cyanide (as free cyanide), chromium, fluoride, mercury, nickel, selenium, or thallium. 

2. Nitrate and nitrite. Compliance with the PMCL is determined based on one sample from each sampling point if the levels of these contaminants are below the PMCLs. Where nitrate or nitrite sample results exceed the PMCL, the waterworks owner shall take a confirmation sample from the same sampling point that exceeded the PMCL within 24 hours of the waterworks' receipt of the analytical results of the first sample. The results of the initial and confirmation sample shall be averaged to determine compliance with this subdivision. Waterworks owners unable to comply with the 24-hour sampling requirement must immediately notify the consumers in the area served by the waterworks in accordance with 12 VAC 5-590-540. Waterworks exercising this option must take and analyze a confirmation sample within two weeks of notification of the analytical results of the first sample. The commissioner may require more frequent monitoring. The commissioner has the discretion to delete results of obvious sampling errors. 

3. Compliance with the PMCL for arsenic is determined by the average of four analyses made pursuant to 12 VAC 5-590-370 B 1 d (6). When the average is rounded off to the same number of significant figures as the PMCL and exceeds the PMCL the owner shall notify the commissioner and give notice to the public pursuant to 12 VAC 5-590-540. Monitoring after public notification shall be at a frequency designated by the commissioner and shall continue until the PMCL has not been exceeded in two successive samples or until a monitoring schedule as a condition to a variance, exemption or enforcement action shall become effective. 

C. Organic chemicals. 

1. VOCs and SOCs. A confirmation sample shall be required for positive results for contaminants listed in Table 2.3. The commissioner has the discretion to delete results of obvious sampling errors from this calculation. 

a. The results of the initial and confirmation sample shall be averaged to determine the waterworks' compliance in accordance with subdivision 1 b of this subsection. 

b. Compliance with Table 2.3 shall be determined based on the analytical results obtained at each sampling point. 

(1) For waterworks which are conducting monitoring more frequently than annually, compliance is determined by a running annual average of all samples taken at each sampling point. If the annual average of any sampling point is greater than the PMCL, then the waterworks is out of compliance. If the initial sample or a subsequent sample would cause the annual average to be exceeded, then the waterworks is out of compliance immediately. Any samples below the detection limit shall be calculated as zero for purposes of determining the annual average. (Note: Refer to detection definition at 12 VAC 5-590-370 B 2 h.) 

(2) If monitoring is conducted annually, or less frequently, the waterworks is out of compliance if the level of a contaminant at any sampling point is greater than the PMCL. The determination of compliance will be based on the average of the initial and confirmation sample. 

2. Disinfectant residuals, disinfection byproducts and disinfection byproduct precursors. 

a. Trihalomethanes. Compliance with 12 VAC 5-590-370 B 3 a shall be determined based on a running annual average of quarterly samples taken in accordance with 12 VAC 5-590-370 B 3 a (1) through B 3 a (10) (e). 

b. Compliance with 12 VAC 5-590-370 B 3 b through B 3 k is as follows: 

(1) General requirements. 

(a) Where compliance is based on a running annual average of monthly or quarterly samples or averages and the waterworks fails to monitor for TTHM, HAA5, or bromate, this failure to monitor will be treated as a monitoring violation for the entire period covered by the annual average. Where compliance is based on a running annual average of monthly or quarterly samples or averages and the waterworks' failure to monitor makes it impossible to determine compliance with MRDLs for chlorine and chloramines, this failure to monitor will be treated as a monitoring violation for the entire period covered by the annual average. 

(b) All samples taken and analyzed under the provisions of this subpart must be included in determining compliance, even if that number is greater than the minimum required. 

(c) If during the first year of monitoring under 12 VAC 5-590-370 B 3 b, any individual quarter's average will cause the running annual average of that waterworks to exceed the PMCL in Table 2.13, the waterworks is out of compliance at the end of that quarter. 

(2) Disinfection byproducts. 

(a) TTHMs and HAA5. 

(i) For waterworks monitoring quarterly, compliance with PMCLs in Table 2.13 must be based on a running annual arithmetic average, computed quarterly, of quarterly arithmetic averages of all samples collected by the waterworks as prescribed by 12 VAC 5-590-370 B 3 f (1). 

(ii) For waterworks monitoring less frequently than quarterly, the waterworks demonstrate PMCL compliance if the average of samples taken that year under the provisions of 12 VAC 5-590-370 B 3 f (1) does not exceed the PMCLs in Table 2.13. If the average of these samples exceeds the PMCL, the waterworks must increase monitoring to once per quarter per treatment plant and such a waterworks is not in violation of the PMCL until it has completed one year of quarterly monitoring, unless the result of fewer then four quarter of monitoring will cause the running annual average to exceed the PMCL, in which case the waterworks is in violation at the end of that quarter. Waterworks required to increase monitoring frequency to quarterly monitoring must calculate compliance by including the sample that triggered the increase monitoring plus the following three quarter of monitoring. 

(iii) If the running annual arithmetic average of quarterly averages covering any consecutive four-quarter period exceeds the PMCL in Table 2.13, the waterworks is in violation of the PMCL and must notify the public pursuant to 12 VAC 5-590-540 in addition to reporting to the commissioner pursuant to 12 VAC 5-590-530. 

(iv) If a waterworks fails to complete four consecutive quarters of monitoring, compliance with the PMCL in Table 2.13 for the last four-quarter compliance period must be based on an average of the available data. 

(b) Bromate. Compliance must be based on a running annual arithmetic average, computed quarterly, of monthly samples (or, for months in which the waterworks takes more than one sample, the average of all samples taken during the month) collected by the waterworks as prescribed by 12 VAC 5-590-370 B 3 h. If the average of samples covering any consecutive four-quarter period exceeds the PMCL in Table 2.13, the waterworks is in violation of the PMCL and must notify the public pursuant to 12 VAC 5-590-540, in addition to reporting to the commissioner pursuant to 12 VAC 5-590-530. If a waterworks fails to complete 12 consecutive months' monitoring, compliance with the PMCL for the last four-quarter compliance period must be based on an average of the available data. 

(c) Chlorite. Compliance must be based on an arithmetic average of each three sample set taken in the distribution system as prescribed by 12 VAC 5-590-370 B 3 g (1) (b) and (c). If the arithmetic average of any three sample set exceeds the PMCL in Table 2.13, the waterworks is in violation of the PMCL and must notify the public pursuant to 12 VAC 5-590-540, in addition to reporting to the commissioner pursuant to 12 VAC 5-590-530. 

(3) Disinfectant residuals. 

(a) Chlorine and chloramines. 

(i) Compliance must be based on a running annual arithmetic average, computed quarterly, of monthly averages of all samples collected by the waterworks under 12 VAC 5-590-370 B 3 i (1) (a). If the average covering any consecutive four-quarter period exceeds the MRDL in Table 2.12, the waterworks is in violation of the MRDL and must notify the public pursuant to 12 VAC 5-590-540, in addition to reporting to the commissioner pursuant to 12 VAC 5-590-530. 

(ii) In cases where waterworks switch between the use of chlorine and chloramines for residual disinfection during the year, compliance must be determined by including together all monitoring results of both chlorine and chloramines in calculating compliance. Reports submitted pursuant to 12 VAC 5-590-530 must clearly indicate which residual disinfectant was analyzed for each sample. 

(b) Chlorine dioxide. 

(i) Acute violations. Compliance must be based on consecutive daily samples collected by the waterworks under 12 VAC 5-590-370 B 3 i (2) (a). If any daily sample taken at the entrance to the distribution system exceeds the MRDL in Table 2.12, and on the following day one (or more) of the three samples taken in the distribution system exceed the MRDL, the waterworks is in violation of the MRDL and must take immediate corrective action to lower the level of chlorine dioxide below the MRDL and must notify the public pursuant to the procedures for acute health risks Tier 1 conditions in 12 VAC 5-590-540 B 3 d in addition to reporting to the commissioner in pursuant to 12 VAC 5-590-530. Failure to take samples in the distribution system the day following an exceedance of the chlorine dioxide MRDL at the entrance to the distribution system will also be considered an MRDL violation and the waterworks must notify the public of the violation in accordance with the provisions for acute violations under  Tier 1 conditions in 12 VAC 5-590-540 B 3 e in addition to reporting to the commissioner in pursuant to 12 VAC 5-590-530. 

(ii) Nonacute violations. Compliance must be based on consecutive daily samples collected by the waterworks under 12 VAC 5-590-370 B 3 i (2) (a). If any two consecutive daily samples taken at the entrance to the distribution system exceed the MRDL in Table 2.12 and all distribution system samples taken are below the MRDL, the waterworks is in violation of the MRDL and must take corrective action to lower the level of chlorine dioxide below the MRDL at the point of sampling and shall notify the public pursuant to the procedures for nonacute health risks Tier 2 conditions in Appendix F Paragraph 78 12 VAC 5-590-540 in addition to reporting to the commissioner in pursuant to 12 VAC 5-590-530. Failure to monitor at the entrance to the distribution system the day following an exceedance of the chlorine dioxide MRDL at the entrance to the distribution system is also an MRDL violation and the waterworks must notify the public of the violation in accordance with the provisions for nonacute violations under Appendix F Paragraph 78 Tier 2 conditions in 12 VAC 5-590-540 in addition to reporting to the commissioner in pursuant to 12 VAC 5-590-530. 

(c) Disinfection byproduct precursors (DBPP). Compliance must be determined as specified by 12 VAC 5-590-420 H 3. Waterworks may begin monitoring to determine whether Step 1 TOC removals can be met 12 months prior to the compliance date for the waterworks. This monitoring is not required and failure to monitor during this period is not a violation. However, any waterworks that does not monitor during this period, and then determines in the first 12 months after the compliance date that it is not able to meet the Step 1 requirements in 12 VAC 5-590-420 H 2 b and must therefore apply for alternate minimum TOC removal (Step 2) requirements, is not eligible for retroactive approval of alternate minimum TOC removal (Step 2) requirements as allowed pursuant to 12 VAC 5-590-420 H 2 c and is in violation. Waterworks may apply for alternate minimum TOC removal (Step 2) requirements any time after the compliance date. For waterworks required to meet Step 1 TOC removals, if the value calculated under 12 VAC 5-590-420 H 3 a (5) is less than 1.00, the waterworks is in violation of the treatment technique requirements and must notify the public pursuant to 12 VAC 5-590-540 in addition to reporting to the commissioner pursuant to 12 VAC 5-90-530. 

D. Radiological results (gross alpha, total combined radium-226 and radium-228, uranium and man-made radioactivity). Compliance with the radiological Primary Maximum Contaminant Levels shall be based on the annual average results in accordance with 12 VAC 5-590-370 D 3 c. Primary Maximum Contaminant Levels are indicated in subsection B of Table 2.5. Sampling for radiological analysis shall be in compliance with 12 VAC 5-590-400 A 12 VAC 5-590-370 D 1 and A D 2. Furthermore, compliance shall be determined by rounding off results to the same number of significant figures as the Primary Maximum Contaminant Level for the substance in question. 

E. Lead and copper action levels. 

1. The lead action level is exceeded if the concentration of lead in more than 10% of tap water samples collected during any monitoring period conducted in accordance with 12 VAC 5-590-370 B 6 a is greater than 0.015 mg/l (i.e., if the "90th percentile" lead level is greater than 0.015 mg/l). 

2. The copper action level is exceeded if the concentration of copper in more than 10% of tap water samples collected during any monitoring period conducted in accordance with 12 VAC 5-590-370 B 6 a is greater than 1.3 mg/l (i.e., if the "90th percentile" copper level is greater than 1.3 mg/l). 

3. The 90th percentile lead and copper levels shall be computed as follows: 

a. The results of all lead or copper samples taken during a monitoring period shall be placed in ascending order from the sample with the lowest concentration to the sample with the highest concentration. Each sampling result shall be assigned a number, ascending by single integers beginning with the number 1 for the sample with the lowest contaminant level. The number assigned to the sample with the highest contaminant level shall be equal to the total number of samples taken. 

b. The number of samples taken during the monitoring period shall be multiplied by 0.9. 

c. The contaminant concentration in the numbered sample yielded by the calculation in subdivision 3 b of this subsection is the 90th percentile contaminant level. 

d. For waterworks serving fewer than 100 people that collect five samples per monitoring period, the 90th percentile is computed by taking the average of the highest and second highest concentrations. 

F. Turbidity. The requirements in this subsection apply to filtered waterworks until June 29, 1993. The requirements in this section apply to unfiltered waterworks with surface water sources or groundwater sources under the direct influence of surface water that are required to install filtration equipment until June 29, 1993, or until filtration is installed, whichever is later. When a sample exceeds the PMCL for turbidity a confirmation sample shall be collected for analysis as soon as possible. In cases where a turbidimeter is required at the waterworks, the preferable resampling time is within one hour of the initial sampling. The repeat sample shall be the sample used for the purpose of calculating the monthly average. Compliance for public notification purposes shall be based on the monthly averages of the daily samples. However, public notification is also required if the average of samples taken on two consecutive days exceeds five NTU. 

G. All analyses for PMCL and action level compliance determinations shall be consistent with current Environmental Protection Agency Regulations found at 40 CFR 141. 

12 VAC 5‑590‑440. Analytical methods.

Analytical methods to determine compliance with the requirements of this chapter shall be those specified in the applicable edition of Standard Methods for the Examination of Water and Wastewater, published by the American Public Health Association, the American Water Works Association, and the Water Pollution Control Federation; "Methods for Chemical Analysis of Water and Wastes," Environmental Protection Agency, Office of Technology Transfer, Washington, D.C. 20460, 1974; and "Methods for the Determination of Organic Compounds in Finished Drinking Water and Raw Source Water" (Sept 1986), EPA, Environmental Monitoring and Support Laboratory, Cincinnati, OH 45268 or in the case of primary maximum contaminant levels and lead and copper action levels, those methods shall be followed by the Division of Consolidated Laboratory Services and consistent with current U.S. Environmental Protection Agency regulations found at 40 CFR Part 141. All laboratories seeking certification to perform drinking water analyses must comply with 1 VAC 30‑40 promulgated by the Department of General Services, Division of Consolidated Laboratory Services.

Table 2.2
Inorganic Chemicals.

	Substance
	Primary Maximum Contaminant Level (mg/L)

	Antimony
	0.006

	Arsenic (As)
	0.05

	Asbestos
	7 Million Fibers/Liter (longer than 10 um)

	Barium (Ba)
	2

	Beryllium
	0.004

	Cadium (Cd)
	0.005

	Chromium (Cr)
	0.1

	Cyanide (as free Cyanide)
	0.2

	Fluoride (F)
	4.0 #

	Mercury (Hg)
	0.002

	Nickel
	0.1

	Nitrate (as N)
	10 **

	Nitrite (as N)
	1

	Total Nitrate and Nitrite (as N)
	10

	Selenium (Se)
	0.05

	Thallium
	0.002

	Substance
	Secondary Maximum Contaminant Level (mg/L)

	Chloride (Cl)
	250.0

	Corrosivity
	Non‑Corrosive, See Appendix B

	Fluoride
	2.0

	Foaming Agents
	0.5 *

	Iron (Fe)
	0.3

	Manganese (Mn)
	0.05

	Sodium (Na)
	No Limits Designated

	Sulfate (SO4)
	250.0

	Zinc (Zn)
	5.0

	Substance
	Action Level (mg/L)

	Lead (Pb)
	0.015

	Copper (Cu)
	1.3


# Note. For artificially fluoridated waterworks the minimum concentration of fluoride should be 0.8 mg/L and the maximum should be 1.0 mg/L. The optimum control limit is 0.9 mg/L. (See Appendix B)

* Note. Concentration reported in terms of Methylene Blue Active Substances.

** Note. See Appendix B for Exception Regarding Noncommunity Waterworks.

Table 2.3
Organic Chemicals.

	Substance
	Primary Maximum Contaminant Levels (mg/L)

	VOC
	

	1. Vinyl Chloride
	0.002

	2. Benzene
	0.005

	3. Carbon Tetrachloride
	0.005

	4. 1,2‑Dichloroethane
	0.005

	5. Trichloroethylene (TCE)
	0.005

	6. 1,1‑Dichloroethylene
	0.007

	7. 1,1,1‑Trichloroethane
	0.2

	8. para‑Dichlorobenzene
	0.075

	9. cis‑1,2‑Dichloroethylene
	0.07

	10. 1,2‑Dichloropropane
	0.005

	11. Ethylbenzene
	0.7

	12. Monochlorobenzene
	0.1

	13. o‑Dichlorobenznen
	0.6

	14. Styrene
	0.1

	15. Tetrachloroethylene
	0.005

	16. Toluene
	1

	17. trans‑1,2‑Dichloroethylene
	0.1

	18. Xylene (total)
	10

	19. Dichloromethane 
	0.005

	20. 1,2,4‑Trichlorobenzene 
	0.07

	21. 1,1,2‑Trichloroethane 
	0.05

	SOC
	

	1. Alachlor
	0.002

	2. Atrazine
	0.003

	3. Carbofuran
	0.04

	4. Chlordane
	0.002

	5. Heptachlor
	0.0004

	6. Heptachlor epoxide
	0.0002

	7. Polychlorinated biphenyls (PCBs)
	0.0005

	8. Dibromochloropropane (DBCP)
	0.0002

	9. Ethylene dibromide (EDB)
	0.00005

	10. Lindane
	0.0002

	11. Methoxychlor
	0.04

	12. Toxaphene
	0.003

	13. 2,4‑Dichlorophenoxyacetic Acid (2,4‑D)
	0.07

	14. 2,4,5‑Trichlorophenoxypropionic Acid (2,4,5‑TP or Silvex)
	0.05

	15. Reserved
	

	16. Reserved
	

	17. Reserved
	

	18. Pentachlorophenol
	0.001

	19. Benzo(a)pyrene
	0.0002

	20. Dalapon
	0.2

	21. Di(2‑ethylhexy)adipate
	0.4

	22. Di(2‑ethylhexy)phthalate
	0.006

	23. Dinoseb
	0.007

	24. Diquat
	0.02

	25. Endothall
	0.1

	26. Endrin
	0.002

	27. Glyphosate
	0.7

	28. Hexachlorobenzene
	0.001

	29. Hexachlorocyclopentadiene
	0.05

	30. Oxamyl (Vydate)
	0.2

	31. Picloram
	0.5

	32. Simazine
	0.004

	33. 2,3,7,8‑TCDD (Dioxin)
	3 X 10-8


Table 2.4
Physical Quality.

	Parameter
	Maximum Contaminant Level
	Concentration

	Color
	Secondary
	15 Color Units

	Odor
	Secondary
	3 Threshold odor numbers

	pH
	Secondary
	6.5‑8.5

	Total Dissolved
	Secondary
	500 mg/L Solids (TDS)

	Turbidity
	Primary
	*1 Turbidity Unit


* See Appendix B for operational requirements.

Table 2.5
Radiological Quality.

	A. Maximum Contaminant Level Goals for Radionuclides

	SUBSTANCE
	MCLG

	1. Combined radium-226 and radium-228.
	Zero

	2. Gross alpha particle activity (excluding Radon and uranium).
	Zero

	3. Beta particle and photon radioactivity.
	Zero

	4. Uranium
	Zero

	B. Primary Maximum Contaminant Levels for Radionuclides

	SUBSTANCE
	Primary Maximum Contaminant Level

	A. Total Radium (a. Combined radium‑226 and radium‑228)
	5 pCi/L

	B. b. Gross Alpha Activity (including Radium‑226 and excluding Radon and Uranium)
	15 pCi/L

	c. Uranium
	30 μg/L


Primary Maximum Contaminant Levels for Beta Particle and Photon Radioactivity from Man‑Made Radionuclides

1. The average annual concentration of Beta particle and Photon radioactivity from man‑made radionuclides in drinking water shall not produce an annual dose equivalent to the total body or any internal organ greater than 4 millirem/year.

2. Except for the radionuclides listed in Schedule I, the concentration of man‑made radionuclides causing 4 MREM total body or organ dose equivalents shall be calculated on the basis of a 2 liter per day drinking water intake using the 168-hour data listed in 'Maximum Permissible Body Burdens and Water for Occupational Exposure,' MBS Handbook 69 as amended August 1963, U.S. Department of Commerce. If two or more radionuclides are present, the sum of their annual dose equivalent to the total body or to any organ exceed 4 millirem/year.

	Schedule I 1
Average annual concentrations assumed to produce a total body organ dose of 4 MREM/year.

	Radionuclide
	Critical Organ
	pCi/liter

	Tritium
	Total Body
	20,000

	Strontium‑90
	Bone Marrow
	8


* See Appendix B.

Table 2.6
Unregulated Contaminant Organics to be Monitored.

	Group A

	1. Chloroform
	12. Chloromethane

	2. Bromodichloromethane
	13. Bromoethane

	3. Chlorodibromomethane
	14. 1,2,3‑Trichloropropane

	4. Bromoform
	15. 1,1,1,2-Tetrachloroethane

	5. Chlorobenzene
	16. Chloroethane

	6. m‑Dichlorobenzene 
	17. 2,2‑Dichloropropane

	7. Dibromomethane 
	18. o‑Chlorotoluene

	8. 1,1‑Dichloropropene 
	19. p‑Chlorotoluene

	9. 1,1‑Dichloroethane 
	20. Bromobenzene

	10. 1,1,2,2‑Tetrachloroethane
	21. 1,3‑Dichloropropene

	11. 1,3‑Dichloropropane
	

	Group B

	1. Aldrin  
	8. Metoachlor

	2. Butachlor  
	9. Metribuzin

	3. Carbaryl  
	10. Propachlor

	4. Dicamba  
	11. Aldicarb

	5. Dieldrin  
	12. Aldicarb sulfone

	6. Methomyl  
	13. Aldicarb sulfoxide

	7. 3‑Hyposycarbofuran
	


Table 2.7
Organic Chemical Monitoring Implementation Schedule Inorganics to be Monitored.

	Sulfate


Table 2.8
Organic Chemical Monitoring Implementation Schedule.

	Number of Persons Served
	Monitoring to Begin During the Quarter that Begins

	over 10,000
	January 1, 1988

	3,300 to 10,000
	January 1, 1989

	less than 3,300
	January 1, 1991


Table 2.9
PMCL Effective Dates.

	Table 2.3, Organics Chemicals, VOC 1 through 8 (Phase I)
	January 9, 1989

	Total Trihalomethanes and Fluoride
	July 1, 1991

	Table 2.3, Organics Chemicals, VOC 9 through 18 and SOC 1 through 14 (Phase II VOCs and SOCs)
	July 30, 1992

	Asbestos, Cadmium, Chromium, Mercury, Nitrate, Nitrite, Total Nitrate+Nitrite, Selenium (Phase II IOCs)
	July 30,1992

	Table 2.3, Organics Chemicals, SOC 15 through 18 and Table 2.2, Inorganic Chemicals, Barium (Phase II SOCs and IOCs)
	January 1, 1993

	Table 2.3, Organics Chemicals, VOC 19 through 21, SOC 19 through 33 and Table 2.2, Inorganic Chemicals; antimony, beryllium, cyanide (as free cyanide), nickel, and thallium
	January 17, 1994

	Uranium
	December 8, 2003


Table 2.10
Maximum Contaminant Level Goals for Microbiological Contaminants.

	Contaminant
	MCLG

	Giardia lamblia
	zero

	Viruses
	zero

	Legionella
	zero

	Total coliforms (including fecal coliforms and Escherichia coli) 
	zero

	Cryptosporidium
	zero


Table 2.11
Maximum Contaminant Level Goals for Disinfection Byproducts.

	Disinfection byproduct 
	MCLG (mg/L)

	Chloroform
	Zero

	Bromodichloromethane
	Zero

	Bromoform
	Zero

	Bromate
	Zero

	Dichloroacetic acid
	Zero

	Trichloroacetic acid
	0.3

	Chlorite
	0.8

	Dibromochloromethane
	0.06


Table 2.12
Maximum Residual Disinfectant Level Goals (MRDLG) and Maximum Residual Disinfectant Levels (MRDL) for Disinfectants

	Disinfectant residual 
	MRDLG(mg/L) 
	MRDL (mg/L)

	Chlorine
	4 (as Cl2) 
	4.0 (as Cl2)

	Chloramines
	4 (as Cl2) 
	4.0 (as Cl2)

	Chlorine dioxide
	0.8 (as ClO2) 
	0.8 (as ClO2)


Notwithstanding the MRDLs in Table 2.12, waterworks may increase residual disinfectant levels in the distribution system of chlorine or chloramines (but not chlorine dioxide) to a level and for a time necessary to protect public health, to address specific microbiological contamination problems caused by circumstances such as, but not limited to, distribution line breaks, storm run‑off events, source water contamination events, or cross‑connection events.

Table 2.13
Primary Maximum Contaminant Levels (PMCL) for Disinfection Byproducts

	Disinfection byproduct
	Current PMCL1 (mg/L)
	Future PMCL2 (mg/L)

	Total trihalomethanes (TTHM)
	0.10
	0.080

	Haloacetic acids (five) (HAA5)
	
	0.060

	Bromate
	
	0.010

	Chlorite
	
	1.0


1The primary maximum contaminant level (PMCL) of 0.10 mg/L for total trihalomethanes (the sum of the concentrations of bromodichloromethane, dibromochloromethane, tribromomethane (bromoform), and trichloromethane (chloroform)) applies to community waterworks using surface water or groundwater under the direct influence of surface water that serve a population of 10,000 people or more until December 31, 2001. This level applies to community waterworks that use only groundwater not under the direct influence of surface water and that serve a population of 10,000 people or more until December 31, 2003. Compliance with the primary maximum contaminant level for total trihalomethanes is calculated pursuant to 12 VAC 5‑590‑370 C 2 b (2) (a) (i). After December 31, 2003, this PMCL is no longer applicable.

2Community or nontransient noncommunity waterworks that use surface water or groundwater under the direct influence of surface water and serving 10,000 or more persons, must comply with this PMCL beginning January 1, 2002. Community or nontransient noncommunity waterworks that use surface water or groundwater under the direct influence of surface water serving fewer than 10,000 persons and waterworks using only groundwater not under the direct influence of surface water must comply with this PMCL beginning January 1, 2004.

12 VAC 5-590-530. Reporting.

A. The results of any required monitoring activity shall be reported by the waterworks owner to the appropriate field office no later than the 10th day of the month following the month during which the tests were taken. 

1. Waterworks required to sample quarterly must report to the appropriate field office within 10 days after the end of each quarter in which samples were collected. 

2. Waterworks required to sample less frequently than quarterly must report to the appropriate field office within 10 days after the end of each monitoring period in which samples were collected. 

B. It shall be the duty and responsibility of an owner to report to the appropriate field office in the most expeditious manner (usually by telephone) under the following circumstances. If it is done by telephone a confirming report shall be mailed as soon as practical. 

1. When a bacteriological examination shows a repeat sample is required (see 12 VAC 5-590-380 D), a report shall be made within 48 hours. A waterworks owner must report a total coliform PMCL violation to the appropriate field office no later than the end of the next business day. 

2. When the daily average of turbidity testing exceeds 5 NTU a report shall be made within 48 hours. 

3. When a Primary Maximum Contaminant Level of an inorganic or organic chemical is exceeded for a single sample the owner shall report same within seven days. If any one sample result would cause the compliance average to be exceeded the owner shall report same in 48 hours. 

4. When the average value of samples collected pursuant to 12 VAC 5-590-410 exceeds the Primary Maximum Contaminant Level of any organic or inorganic chemical the owner shall report same within 48 hours. 

5. When the maximum contaminant level for radionuclides has been exceeded as determined by Table 2.5 the results shall be reported within 48 hours. 

6. The waterworks owner shall report to the appropriate field office within 48 hours the failure to comply with the monitoring and sanitary survey requirements of this chapter. 

7. The waterworks owner shall report to the appropriate field office within 48 hours the failure to comply with the requirements of any schedule prescribed pursuant to a variance or exemption. 

8. The waterworks owner shall report a Tier 1 violation or situation, as described in 12 VAC 5-590-540 A 1, to the appropriate field office as soon as practical, but no later than 24 hours after the waterworks learns of the Tier 1 violation or situation. At the same time the report is made, the owner shall consult with the field office to determine the need for any additional actions to address the violation or situation.

9. The waterworks owner shall report a violation of treatment technique requirement resulting from a single exceedance of the maximum allowable turbidity limit, as described in 12 VAC 5-590-420 B 2 a (2), B 2 a (3) (b), B 2 b (2), B 2 c (2), and B 2 d, to the appropriate field office as soon as practical, but no later than 24 hours after the waterworks learns of the violation. At the same time the report is made, the owner shall consult with the field office to determine the need for any additional actions to address the violation or situation.

C. Reporting requirements for filtration treatment and disinfection treatment. 

1. The owner of a waterworks that provides filtration treatment shall report monthly to the division the following specified information beginning June 29, 1993, or when filtration is installed, whichever is later. 

a. Turbidity measurements as required by 12 VAC 5-590-370 B 7 a shall be reported within 10 days after the end of each month the waterworks serves water to the public. Information that shall be reported includes: 

(1) The total number of filtered water turbidity measurements taken during the month. 

(2) The number and percentage of filtered water turbidity measurements taken during the month which are less than or equal to the turbidity limits specified in 12 VAC 5-590-420 B 2 for the filtration technology being used. 

(3) The date and value of any turbidity measurements taken during the month which exceed 5 NTU. 

b. In addition, a waterworks serving at least 10,000 people using surface water or groundwater under the direct influence of surface water that provides conventional filtration treatment or direct filtration must report monthly to the commissioner the information specified in subdivisions C 1 b (1) and (2) of this section beginning January 1, 2002. Also, a waterworks that provides filtration approved under 12 VAC 5-590-420 B 2 d must report monthly to the commissioner the information specified in subdivision C 1 b (1) of this section beginning January 1, 2002. The reporting in subdivision C 1 b (1) of this section is in lieu of the reporting specified in C 1 a. 

(1) Turbidity measurements as required by 12 VAC 5-590-420 B 2 a (3) must be reported within 10 days after the end of each month the system serves water to the public. Information that must be reported includes: 

(a) The total number of filtered water turbidity measurements taken during the month. 

(b) The number and percentage of filtered water turbidity measurements taken during the month that are less than or equal to the turbidity limits specified in 12 VAC 5-590-420 B 2 a (3) or 12 VAC 5-590-420 B 2 d. 

(c) The date and value of any turbidity measurements taken during the month that exceed 1 NTU for systems using conventional filtration treatment or direct filtration, or that exceed the maximum level set by the commissioner under 12 VAC 590-420 B 2 d. 

(2) Waterworks must maintain the results of individual filter monitoring taken under 12 VAC 5-590-370 B 7 b (1) for at least three years. Waterworks must report that they have conducted individual filter turbidity monitoring under 12 VAC 5-590-370 B 7 b (1) within 10 days after the end of each month the waterworks system serves water to the public. Waterworks must report individual filter turbidity measurement results taken under 12 VAC 5-590-370 B 7 b (1) within 10 days after the end of each month the waterworks serves water to the public only if measurements demonstrate one or more of the conditions in subdivisions C 1 b (2) (a) through (d) of this section. Waterworks that use lime softening may apply to the commissioner for alternative exceedance levels for the levels specified in subdivisions C 1 b (2) (a) through (d) of this section if they can demonstrate that higher turbidity levels in individual filters are due to lime carryover only and not due to degraded filter performance. 

(a) For any individual filter that has a measured turbidity level of greater than 1.0 NTU in two consecutive measurements taken 15 minutes apart, the waterworks must report the filter number, the turbidity measurement, and the date, or dates, on which the exceedance occurred. In addition, the waterworks must either produce a filter profile for the filter within seven days of the exceedance (if the waterworks is not able to identify an obvious reason for the abnormal filter performance) and report that the profile has been produced or report the obvious reason for the exceedance. 

(b) For any individual filter that has a measured turbidity level of greater than 0.5 NTU in two consecutive measurements taken 15 minutes apart at the end of the first four hours of continuous filter operation after the filter has been backwashed or otherwise taken offline, the waterworks must report the filter number, the turbidity, and the date, or dates, on which the exceedance occurred. In addition, the waterworks must either produce a filter profile for the filter within seven days of the exceedance (if the waterworks is not able to identify an obvious reason for the abnormal filter performance) and report that the profile has been produced or report the obvious reason for the exceedance. 

(c) For any individual filter that has a measured turbidity level of greater than 1.0 NTU in two consecutive measurements taken 15 minutes apart at any time in each of three consecutive months, the waterworks must report the filter number, the turbidity measurement, and the date, or dates, on which the exceedance occurred. In addition, the waterworks must conduct a self-assessment of the filter within 14 days of the exceedance and report that the self-assessment was conducted. The self-assessment must consist of at least the following components: assessment of filter performance; development of a filter profile; identification and prioritization of factors limiting filter performance; assessment of the applicability of corrections; and preparation of a filter self-assessment report. 

(d) For any individual filter that has a measured turbidity level of greater than 2.0 NTU in two consecutive measurements taken 15 minutes apart at any time in each of two consecutive months, the waterworks must report the filter number, the turbidity measurement, and the date, or dates, on which the exceedance occurred. In addition, the waterworks must arrange for the conduct of a comprehensive performance evaluation by the commissioner or a third party approved by the commissioner no later than 30 days following the exceedance and have the evaluation completed and submitted to the commissioner no later than 90 days following the exceedance. 

2. Disinfection information specified below shall be reported to the division within 10 days after the end of each month the waterworks serves water to the public. Information that shall be reported includes: 

a. For each day, the lowest measurement of residual disinfectant concentration in mg/l in water entering the distribution system. 

b. The date and duration of each period when the residual disinfectant concentration in water entering the distribution system fell below 0.2 mg/l and when the division was notified of the occurrence. 

c. The following information on the samples taken in the distribution system in conjunction with total coliform monitoring pursuant to 12 VAC 5-590-420 B. 

(1) Number of instances where the residual disinfectant concentration is measured; 

(2) Number of instances where the residual disinfectant concentration is not measured but HPC is measured; 

(3) Number of instances where the residual disinfectant concentration is measured but not detected and no HPC is measured; 

(4) Number of instances where no residual disinfectant concentration is detected and where HPC is greater than 500/mL; 

(5) Number of instances where the residual disinfectant concentration is not measured and HPC is greater than 500/mL; 

(6) For the current and previous month the system serves water to the public, the value of "V" in percent in the following formula: 

	V =
	c + d + e  x 100

	
	a + b


a = the value in subdivision C 2 c (1) of this section 

b = the value in subdivision C 2 c (2) of this section 

c = the value in subdivision C 2 c (3) of this section 

d = the value in subdivision C 2 c (4) of this section 

e = the value in subdivision C 2 c (5) of this section 

(7) If the division determines, based on site specific considerations, that a waterworks owner has no means for having a sample transported and analyzed for HPC by a certified laboratory within the requisite time and temperature conditions and that the waterworks is providing adequate disinfection in the distribution system, the requirements of subdivision C 2 c (1) through (6) of this section do not apply. 

d. A waterworks owner need not report the data listed in subdivision C 2 a of this section if all data listed in subdivisions C 2 a through c of this section remain on file at the waterworks and the division determines that the waterworks owner has submitted all of the information required by subdivisions C 2 a through c of this section for the last 12 months. 

3. Additional reporting requirements. 

a. Each waterworks owner, upon discovering that a waterborne disease outbreak potentially attributable to that waterworks has occurred, shall report that occurrence to the division as soon as possible, but no later than by the end of the next business day. 

b. If at any time the turbidity exceeds 5 NTU, the waterworks owner shall inform the division as soon as possible, but no later than the end of the next business day. 

c. Additional reporting requirements for waterworks serving at least 10,000 people. 

(1) If at any time the turbidity exceeds 1 NTU in representative samples of filtered water in a waterworks using conventional filtration treatment or direct filtration, the waterworks must inform the commissioner as soon as possible, but no later than the end of the next business day. 

(2) If at any time the turbidity in representative samples of filtered water exceed the maximum level set by the commissioner in 12 VAC 5-590-420 B 2 d for filtration technologies other than conventional filtration treatment, direct filtration, slow sand filtration, or diatomaceous earth filtration, the waterworks must inform the commissioner as soon as possible, but no later than the end of the next business day. 

d. 3. If at any time the chlorine residual falls below 0.2 mg/l in the water entering the distribution system, the waterworks owner shall notify the division as soon as possible, but no later than by the end of the next business day. The waterworks owner also shall notify the division by the end of the next business day whether or not the residual was restored to at least 0.2 mg/l within four hours. 

D. Reporting requirements for lead and copper. All waterworks owners shall report all of the following information to the appropriate field office in accordance with this section. 

1. Reporting requirements for tap water monitoring for lead and copper and for water quality parameter monitoring. 

a. A waterworks owner shall report the information specified below for all tap water samples within the first 10 days following the end of each applicable monitoring period specified in 12 VAC 5-590-370 B 6 a, b and c (i.e., every six months, annually, or every three years). 

(1) The results of all tap samples for lead and copper including location or a location site code and the criteria under 12 VAC 5-590-370 B 6 a (1) (c), (d), (e), (f) and/or (g) under which the site was selected for the waterworks' sampling pool; 

(2) A certification that each first draw sample collected by the waterworks is one-liter in volume and, to the best of their knowledge, has stood motionless in the service line, or in the interior plumbing of a sampling site, for at least six hours; 

(3) Where residents collected samples, a certification that each tap sample collected by the residents was taken after the waterworks owner informed them of proper sampling procedures specified in 12 VAC 5-590-370 B 6 a (2) (b); 

(4) The 90th percentile lead and copper concentrations measured from among all lead and copper tap water samples collected during each monitoring period (calculated in accordance with 12 VAC 5-590-410 E 3); 

(5) With the exception of initial tap sampling conducted pursuant to 12 VAC 5-590-370 B 6 a (4) (a), the waterworks owner shall designate any site which was not sampled during previous monitoring periods, and include an explanation of why sampling sites have changed; 

(6) The results of all tap samples for pH, and where applicable, alkalinity, calcium, conductivity, temperature, and orthophosphate or silica collected under 12 VAC 5-590-370 B 6 b (2) through (5); 

(7) The results of all samples collected at the entry point(s) to the distribution system for applicable water quality parameters under 12 VAC 5-590-370 B 6 b (2) through (5). 

b. By the applicable date in 12 VAC 5-590-370 B 6 a (4) (a) for commencement of monitoring, the owner of each community waterworks which does not complete the targeted sampling pool with tier 1 sampling sites meeting the criteria in 12 VAC 5-590-370 B 6 a (1) (c) shall send a letter to the appropriate field office justifying the selection of tier 2 and/or tier 3 sampling sites under 12 VAC 5-590-370 B 6 a (1) (d) and/or (e). 

c. By the applicable date in 12 VAC 5-590-370 B 6 a (4) (a) for commencement of monitoring, the owner of each nontransient, noncommunity waterworks which does not complete the sampling pool with tier 1 sampling sites meeting the criteria in 12 VAC 5-590-370 B 6 a (1) (f) shall send a letter to the appropriate field office justifying the selection of sampling sites under 12 VAC 5-590-370 B 6 a (1) (g). 

d. By the applicable date in 12 VAC 5-590-370 B 6 a (4) (a) for commencement of monitoring, the owner of each waterworks with lead service lines that is not able to locate the number of sites served by such lines required under 12 VAC 5-590-370 B 6 a (1) (b) (i) shall send a letter to the appropriate field office demonstrating why the owner was unable to locate a sufficient number of such sites based upon the information listed in 12 VAC 5-590-370 B 6 a (1) (b). 

e. Each waterworks owner who requests that the commissioner reduce the number and frequency of sampling shall provide the information required under 12 VAC 5-590-370 B 6 a (4) (d). 

2. Water supply (source water) monitoring reporting requirements. 

a. A waterworks owner shall report the sampling results for all source water samples collected in accordance with 12 VAC 5-590-370 B 6 c within the first 10 days following the end of each source water monitoring period (i.e., annually, per compliance period, per compliance cycle) specified in 12 VAC 5-590-370 B 6 c. 

b. With the exception of the first round of source water sampling conducted pursuant to 12 VAC 5-590-370 B 6 c (2), the waterworks owner shall specify any site which was not sampled during previous monitoring periods, and include an explanation of why the sampling point has changed. 

3. Corrosion control treatment reporting requirements. By the applicable dates under 12 VAC 5-590-420 C 2, waterworks owners shall report the following information: 

a. For waterworks demonstrating that they have already optimized corrosion control, information required in 12 VAC 5-590-420 C 2 b (2) or (3). 

b. For waterworks required to optimize corrosion control, the owner's recommendation regarding optimal corrosion control treatment under 12 VAC 5-590-420 C 1 a. 

c. For waterworks required to evaluate the effectiveness of corrosion control treatments under 12 VAC 5-590-420 C 1 c, the information required by that paragraph. 

d. For waterworks required to install optimal corrosion control designated by the commissioner under 12 VAC 5-590-420 C 1 d (1), a letter certifying that the owner has completed installing that treatment. 

4. Water supply source water treatment reporting requirements. By the applicable dates in 12 VAC 5-590-420 D, waterworks owners shall provide the following information to the appropriate field office: 

a. If required under 12 VAC 5-590-420 D 2 a, the owner's recommendation regarding source water treatment; 

b. For waterworks required to install source water treatment under 12 VAC 5-590-420 D 2 b, a letter certifying that the waterworks has completed installing the treatment designated by the commissioner within 24 months after the commissioner designated the treatment. 

5. Lead service line replacement reporting requirements. Waterworks owners shall report the following information to the appropriate field office to demonstrate compliance with the requirements of 12 VAC 5-590-420 E: 

a. Within 12 months after a waterworks exceeds the lead action level in sampling referred to in 12 VAC 5-590-420 E 1, the owner shall demonstrate in writing to the appropriate field office that the owner has conducted a materials evaluation, including the evaluation in 12 VAC 5-590-370 B 6 a (1), to identify the initial number of lead service lines in the distribution system, and shall provide the appropriate field office with the waterworks' schedule for replacing annually at least 7.0% of the initial number of lead service lines in its distribution system. 

b. Within 12 months after a waterworks exceeds the lead action level in sampling referred to in 12 VAC 5-590-420 E 1, and every 12 months thereafter, the waterworks owner shall demonstrate to the appropriate field office in writing that the waterworks owner has either: 

(1) Replaced in the previous 12 months at least 7.0% of the initial lead service lines (or a greater number of lines specified by the commissioner under 12 VAC 5-590-420 E 6) in the distribution system, or 

(2) Conducted sampling which demonstrates that the lead concentration in all service line samples from an individual line(s), taken pursuant to 12 VAC 5-590-370 B 6 a (7) (c), is less than or equal to 0.015 mg/l. In such cases, the total number of lines replaced and/or which meet the criteria in 12 VAC 5-590-420 E 3 shall equal at least 7.0% of the initial number of lead lines identified under subdivision D 5 a of this section (or the percentage specified by the commissioner under 12 VAC 5-590-420 E 6). 

c. The annual letter submitted to the appropriate field office under subdivision D 5 b of this section shall contain the following information: 

(1) The number of lead service lines scheduled to be replaced during the previous year of the waterworks' replacement schedule; 

(2) The number and location of each lead service line replaced during the previous year of the waterworks' replacement schedule; 

(3) If measured, the water lead concentration and location of each lead service line sampled, the sampling method, and the date of sampling. 

d. As soon as practicable, but in no case later than three months after a waterworks exceeds the lead action level in sampling referred to in 12 VAC 5-590-420 E 1, any waterworks owner seeking to rebut the presumption that it has control over the entire lead service line pursuant to 12 VAC 5-590-420 E 4 shall submit a letter to the appropriate field office describing the legal authority (e.g., state statutes, municipal ordinances, public service contracts or other applicable legal authority) which limits the waterworks owner's control over the service lines and the extent of the waterworks owner's control. 

6. Public education program reporting requirements. By December 31st of each year, the owner of any waterworks that is subject to the public education requirements in 12 VAC 5-590-420 F shall submit a letter to the appropriate field office demonstrating that the waterworks owner has delivered the public education materials that meet the content requirements in 12 VAC 5-590-420 F 1 and 2 and the delivery requirements in 12 VAC 5-590-420 F 3. This information shall include a list of all the newspapers, radio stations, television stations, facilities and organizations to which the owner delivered public education materials during the previous year. The owner shall submit the letter required by this paragraph annually for as long as it exceeds the lead action level. 

7. Reporting of additional monitoring data. The owner of any waterworks which collects sampling data in addition to that required by this subpart shall report the results to the appropriate field office within the first 10 days following the end of the applicable monitoring period under 12 VAC 5-590-370 B 6 a, b and c during which the samples are collected. 

E. Reporting requirements for disinfection byproducts. Waterworks must report the following information in accordance with subsection A of this section. (The field office may choose to perform calculations and determine whether the PMCL was violated, in lieu of having the waterworks report that information): 

1. A waterworks monitoring for TTHM and HAA5 under the requirements of 12 VAC 5-590-370 B 3 b on a quarterly or more frequent basis must report: 

a. The number of samples taken during the last quarter. 

b. The location, date, and result of each sample taken during the last quarter. 

c. The arithmetic average of all samples taken in the last quarter. 

d. The annual arithmetic average of the quarterly arithmetic averages of this section for the last four quarters. 

e. Whether, based on 12 VAC 5-590-390 C 2 b (2), the PMCL was violated. 

2. A waterworks monitoring for TTHMs and HAA5 under the requirements of 12 VAC 5-590-370 B 3 b less frequently than quarterly (but at least annually) must report: 

a. The number of samples taken during the last year. 

b. The location, date, and result of each sample taken during the last monitoring period. 

c. The arithmetic average of all samples taken over the last year. 

d. Whether, based on 12 VAC 5-590-390 C 2 b (2), the PMCL was violated. 

3. A waterworks monitoring for TTHMs and HAA5 under the requirements of 12 VAC 5-590-370 B 3 b less frequently than annually must report: 

a. The location, date, and result of the last sample taken. 

b. Whether, based on 12 VAC 5-590-390 C 2 b (2), the PMCL was violated. 

4. A waterworks monitoring for chlorite under the requirements of 12 VAC 5-590-370 B 3 b must report: 

a. The number of entry point samples taken each month for the last three months. 

b. The location, date, and result of each sample (both entry point and distribution system) taken during the last quarter. 

c. For each month in the reporting period, the arithmetic average of all samples taken in each three sample set taken in the distribution system. 

d. Whether, based on 12 VAC 5-590-390 C 2 b (2) (c), the PMCL was violated, in which month and how many times it was violated each month. 

5. A waterworks monitoring for bromate under the requirements of 12 VAC 5-590-370 B 3 b must report: 

a. The number of samples taken during the last quarter. 

b. The location, date, and result of each sample taken during the last quarter. 

c. The arithmetic average of the monthly arithmetic averages of all samples taken in the last year. 

d. Whether, based on 12 VAC 5-590-390 C 2 b (2) (b), the PMCL was violated. 

F. Reporting requirements for disinfectants. Waterworks must report the information specified below in accordance with subsection A of this section. (The field office may choose to perform calculations and determine whether the MRDL was violated, in lieu of having the waterworks report that information): 

1. A waterworks monitoring for chlorine or chloramines under the requirements of 12 VAC 5-590-370 B 3 b must report: 

a. The number of samples taken during each month of the last quarter. 

b. The monthly arithmetic average of all samples taken in each month for the last 12 months. 

c. The arithmetic average of all monthly averages for the last 12 months. 

d. Whether, based on 12 VAC 5-590-410 C 2 b (3) (a), the MRDL was violated. 

2. A waterworks monitoring for chlorine dioxide under the requirements of 12 VAC 5-590-370 B 3 b must report: 

a. The dates, results, and locations of samples taken during the last quarter. 

b. Whether, based on 12 VAC 5-590-410 C 2 b (3) (b), the MRDL was violated. 

c. Whether the MRDL was exceeded in any two consecutive daily samples and whether the resulting violation was acute or nonacute. 

G. Reporting requirements for disinfection byproduct precursors and enhanced coagulation or enhanced softening. Waterworks must report the following information in accordance with subsection A of this section. (The field office may choose to perform calculations and determine whether the treatment technique was met, in lieu of having the waterworks report that information): 

1. A waterworks monitoring monthly or quarterly for TOC under the requirements of 12 VAC 5-590-370 B 3 b and required to meet the enhanced coagulation or enhanced softening requirements in 12 VAC 5-590-420 H 2 b or c must report: 

a. The number of paired (source water and treated water) samples taken during the last quarter. 

b. The location, date, and results of each paired sample and associated alkalinity taken during the last quarter. 

c. For each month in the reporting period that paired samples were taken, the arithmetic average of the percent reduction of TOC for each paired sample and the required TOC percent removal. 

d. Calculations for determining compliance with the TOC percent removal requirements, as provided in 12 VAC 5-590-420 H 3 a. 

e. Whether the system is in compliance with the enhanced coagulation or enhanced softening percent removal requirements in 12 VAC 5-590-420 H 2 a for the last four quarters. 

2. A waterworks monitoring monthly or quarterly for TOC under the requirements of 12 VAC 5-590-370 B 3 b and meeting one or more of the alternative compliance criteria in 12 VAC 5-590-420 H 1 b or c must report: 

a. The alternative compliance criterion that the system is using. 

b. The number of paired samples taken during the last quarter. 

c. The location, date, and result of each paired sample and associated alkalinity taken during the last quarter. 

d. The running annual arithmetic average based on monthly averages (or quarterly samples) of source water TOC for systems meeting a criterion in 12 VAC 5-590-420 H 1 b (2) or (3) or of treated water TOC for systems meeting the criterion in 12 VAC 5-590-420 H 1 b (2). 

e. The running annual arithmetic average based on monthly averages (or quarterly samples) of source water SUVA for systems meeting the criterion in 12 VAC 5-590-420 H 1 b (5) or of treated water SUVA for systems meeting the criterion in 12VAC 5-590-420 H 1 b (6). 

f. The running annual average of source water alkalinity for systems meeting the criterion in 12 VAC 5-590-420 H 1 b (3) and of treated water alkalinity for systems meeting the criterion in 12 VAC 5-590-420 H 1 c (1). 

g. The running annual average for both TTHM and HAA5 for systems meeting the criterion in 12 VAC 5-590-420 H 1 b (3) or (4). 

h. The running annual average of the amount of magnesium hardness removal (as CaCO3, in mg/l) for systems meeting the criterion in 12 VAC 5-590-420 H 1 c (2). 

i. Whether the system is in compliance with the particular alternative compliance criterion in 12 VAC 5-590-420 H 1 b or c. 

H. Reporting of analytical results to the appropriate field office will not be required in instances where the state laboratory performs the analysis and reports same to that office. 

I. Recycle flow reporting requirements. Any waterworks supplied by a surface water source and waterworks supplied by a groundwater source under the direct influence of surface water that employ conventional filtration or direct filtration treatment must notify the state in writing by December 8, 2003, if the system recycles spent filter backwash water, thickener supernatant, or liquids from dewatering processes. This notification must include, as a minimum:

1. A plant schematic showing the origin of all flows that are recycled, including but not limited to spent filter backwash water, thickener supernatant, and liquids from dewatering processes. The schematic shall also specify the hydraulic conveyance used to transport all recycle flows and the location where recycle flows are reintroduced back into the treatment plant.

2. Typical recycle flow in gallons per minute (gpm), the highest observed plant flow experienced in the previous year (gpm), design flow for the treatment plant (gpm), and state-approved operating capacity for the plant.

J. Information to be included on the operation monthly report shall be determined by the division for each waterworks on an individual basis. Appendix G contains suggested monthly operation report requirements.

12 VAC 5-590-540. Public notification (Reference Appendix F for checklist and sample format) notices.
A. It shall be the duty and responsibility of the owner to All community and noncommunity waterworks owners shall give public notification notice to (i) persons served by the waterworks and (ii) the owner of any consecutive waterworks to which it sells or otherwise provides water under the following circumstances. (See Appendix F for mandatory health effects language.): 

1. When any applicable PMCL or MRDL has been exceeded as set forth in 12 VAC 5-590-370. 

2. Failure to comply with an applicable treatment technique. 

3. Failure to comply with the requirements of any schedule prescribed pursuant to a variance or exemption. 

4. Failure to do the prescribed monitoring as required. 

5. Failure to comply with an applicable testing procedure as prescribed in 12 VAC 5-590-440. 

6. Having been granted or having in effect a variance or exemption from an applicable PMCL. 

7. Special public notification requirements for fluoride. Notice of violations of the Primary or Secondary Maximum Contaminant Level for fluoride, notices of variances and exemptions from the Primary Maximum Contaminant Level for fluoride, and notices of failure to comply with variance and exemption schedules for the Primary Maximum Contaminant Level for fluoride shall consist of the public notice in Appendix H plus a description of the nature of the violation and a description of any steps which the waterworks is taking to come into compliance. 

8. General lead notification as required by PL 100-572 (LCCA). 

a. In addition to the requirements of subdivisions A 1 through 6 of this section, the owner of each community waterworks and each nontransient noncommunity waterworks shall issue notice to persons served by that system that may be affected by lead contamination of their waterworks. The division may require subsequent notices. The owner shall provide notice under this section even if there is no exceedance of the Lead Action Level as defined in 12 VAC 5-590-410 E 1. 

b. Notice under subdivision A 8 of this section is not required if the waterworks demonstrates to the division that the waterworks including the residential and nonresidential portions connected to the water system are lead free. For the purposes of this paragraph, the term "lead free" when used with respect to solders and flux refers to solders and flux containing not more than 0.2% lead, and when used with respect to pipes and pipe fittings refers to pipes and pipe fittings containing not more than 8.0% lead. 

c. Manner of notice. Notice shall be given to persons served by the waterworks either by (i) three newspaper notices (one for each of three consecutive months) as directed by the division; or (ii) once by mail notice with the water bill or in a separate mailing as directed by the division; or (iii) once by hand delivery. For nontransient noncommunity waterworks, notices may be given by continuous posting. If posting is used, the notice shall be posted in a conspicuous place in the area served by the waterworks and continue for three months as directed by the division. 

d. General content of notice. Notices issued under this section shall provide a clear and readily understandable explanation of the potential sources of lead in drinking water, potential adverse health effects, reasonably available methods of mitigating known or potential lead content in drinking water, any steps the waterworks is taking to mitigate lead content in drinking water, and the necessity for seeking alternative water supplies, if any. The notice shall include the mandatory health effects language set out in Appendix F. In addition, each notice shall also include specific advice on how to determine if materials containing lead have been used in homes or the water distribution system and how to minimize exposure to water likely to contain high levels of lead. Each notice shall be conspicuous and shall not contain unduly technical language, unduly small print, or similar problems that frustrate the purpose of the notice. Each notice shall contain the telephone number of the waterworks owner, operator, or designee as a source of additional information regarding the notice. Where appropriate, the notice shall be multilingual; and 

9. Availability of unregulated contaminant results. The owner shall notify persons served by the waterworks of the availability of the results of sampling conducted for unregulated contaminants under 12 VAC 5-590-370 B 4 by including a notice in the first set of water bills issued by the waterworks after the receipt of the results or written notice within three months. The notice shall identify a person and the telephone number for information on the monitoring results. For surface water source waterworks which provide this public notice after the first quarter of monitoring, the notice must include a statement that additional monitoring will be conducted for three more quarters with the results available upon request. 

B. Tier I. The owner of a waterworks in violation as described in subdivisions A 1, 2, and 3 of this section shall give notice as follows: 

1. Newspaper. By publication in a daily newspaper of general circulation in the area served by the system as soon as possible but in no case later than 14 days after the violation or failure. If the area served by a waterworks is not served by a daily newspaper of general circulation, notice shall instead be given by publication in a weekly newspaper of general circulation serving the area; and 

2. Mail or hand delivery. By mail delivery (by direct mail or with the water bill) or by hand delivery not later than 45 days after the violation or failure. The division may waive mail or hand delivery if it determines that the owner of the waterworks in violation has corrected the violation or failure within the 45-day period. The division must make the waiver in writing and within the 45-day period; and 

3. Imminent health threats. For violations of the PMCLs of contaminants or MRDLs of disinfectants that may pose an acute risk to human health by furnishing a copy of the notice to the radio and television stations serving the area served by the public water system as soon as possible but in no case later than 72 hours after the violation. The following violations are acute violations: 

a. Violation of the bacteriological PMCL. 

b. Violation of the nitrate PMCL. 

c. Occurrence of a waterborne disease outbreak as determined by the commissioner or the State Epidemiologist in an unfiltered waterworks with a surface source or groundwater source influenced by surface water. 

d. Violation of the MRDL for chlorine dioxide as defined in Table 2.12 and determined according to 12 VAC 5-590-410 C 2 b (3) (b) (i). 

e. Other violations as determined by the division. 

4. Long term violations. Following the initial notice given under subdivisions B 1 or B 2 of this section, the owner must give notice at least once every three months by mail delivery (by direct mail or with the water bill) or by hand delivery, for as long as the violation or failure exists. 

5. Exceptions: 

a. In lieu of the requirements of subdivision B 1 of this section, the owner of a community waterworks in an area that is not served by a daily or weekly newspaper of general circulation shall give notice within 14 days after the violation or failure by hand delivery or by continuous posting in conspicuous places within the area served by the waterworks. Posting must continue for as long as the violation or failure exists. Notice by hand delivery must be repeated at least every three months for as long as the violation or failure exists. 

b. In lieu of the requirements of subdivisions B 1 and B 2 of this section, the owner of a noncommunity waterworks may give notice within 14 days after the violation or failure by hand delivery or by continuous posting in conspicuous places within the area served by the waterworks. Posting must continue for as long as the violation or failure exists. Notice by hand delivery must be repeated at least every three months for as long as the violation or failure exists. 

C. Tier II. The owner of a waterworks in violation as described in subdivisions A 4, A 5, or A 6 of this section shall give notice as follows: 

1. Within three months of the violation or granting of a variance or exemption by publication in a daily newspaper of general circulation in the area served by the waterworks. If the area served by a waterworks is not served by a daily newspaper of general circulation, notice shall instead be given by publication in a weekly newspaper of general circulation serving the area. 

2. For long term violations, the owner shall give notice at least once every three months by mail delivery (by direct mail or with the water bill) or by hand delivery, for as long as the violation exists. Repeat notice of the existence of a variance or exemption must be given every three months for as long as the variance or exemption remains in effect. 

3. Exceptions: 

a. Community waterworks. In lieu of the requirements of subdivisions C 1 and C 2 of this section, the owner of a community waterworks in an area that is not served by a daily or weekly newspaper of general circulation shall give notice, within three months of the violation or granting of the variance or exemption, by hand delivery or by continuous posting in conspicuous places within the area served by the waterworks. Posting must continue for as long as the violation exists or a variance or exemption remains in effect. Notice by hand delivery must be repeated at least every three months for as long as the violation exists or a variance or exemption remains in effect. 

b. Noncommunity waterworks. In lieu of the requirements of subdivisions C 1 and C 2 of this section, the owner of a noncommunity waterworks shall give notice, within three months of the violation or the granting of the variance or exemption, by hand delivery or by continuous posting in conspicuous places within the area served by the waterworks. Posting must continue for as long as the violation exists, or a variance or exemption remains in effect. Notice by hand delivery must be repeated at least every three months for as long as the violation exists or a variance or exemption remains in effect. 

c. Minor violations. In lieu of the requirements of subdivisions C 1 and C 2 of this section, the owner of a waterworks, at the discretion of the division, may provide less frequent notice for minor monitoring violations as defined by the division, if approved by EPA. Notice of such violations must be given no less frequently than annually. 

D. Notice to new billing units. The owner of a community waterworks must give a copy of the most recent public notice for any outstanding violation of any maximum contaminant level, or any maximum residual disinfectant level, or any treatment technique requirement or any variance or exemption schedule to all new billing units or new hookups prior to or at the time service begins. 

E. General contents of public notice. Each notice required by this section must provide a clear and readily understandable explanation of the violation, any potential adverse health effects, the population at risk, the steps that the waterworks is taking to correct such violation, the necessity for seeking alternative water supplies, if any, and any preventive measures the consumer should take until the violation is corrected. Each notice shall be conspicuous and shall not contain unduly technical language, unduly small print, or similar problems that frustrate the purpose of the notice. Each notice shall include the telephone number of the owner, operator, or designee of the waterworks as a source of additional information concerning the notice. Where appropriate, the notice shall be multilingual. 

F. Mandatory health effects language. When providing the information on potential adverse health effects required by subsection E of this section in notices of violations of Maximum Contaminant Levels or treatment techniques requirements, or notices of the granting or the continued existence of exemptions or variances, or notices of failure to comply with a variance or exemption schedule, the owner of a waterworks shall include the language specified in Appendix F as appropriate. If language for a particular contaminant is not specified in Appendix F, this subsection does not apply. 

1. Tier 1.

a. Violation of the PMCL for total coliforms when fecal coliform or E. coli are present in the distribution system;

b. Failure to test for fecal coliforms or E. coli when any repeat sample tests positive for coliform;

c. Violation of the PMCL for nitrate, nitrate, nitrite, or total nitrate and nitrite;

d. Failure to take a confirmation sample within 24 hours of the waterworks receipt of the first sample showing an exceedance of the nitrate or nitrite PMCL;

e. Exceedance of the nitrate PMCL by noncommunity waterworks, where permitted to exceed the PMCL by the commissioner;

f. Violation of the MRDL for chlorine dioxide when one or more samples taken in the distribution system the day following an exceedance of the MRDL at the entry point of the distribution system exceed the MRDL;

g. Failure to monitor chlorine dioxide residuals in the distribution system the day following an exceedance of the chlorine dioxide MRDL at the entrance to the distribution system;

h. Violation of the Surface Water Treatment Rule (SWTR) or Interim Enhanced Surface Water Treatment Rule (IESWTR) treatment technique requirement resulting from a single exceedance of the maximum allowable turbidity limit, where the comissioner determines after consultation that a Tier 1 notice is required; 

i. Failure to consult with the commissioner within 24 hours after the owner learns of the violation of the Surface Water Treatment Rule (SWTR) or Interim Enhanced Surface Water Treatment Rule (IESWTR) treatment technique requirement resulting from a single exceedance of the maximum allowable turbidity limit;

j. Occurrence of a waterborne disease outbreak other waterborne emergency (such as a failure or significant interruption in key water treatment processes, a natural disaster that disrupts the water supply or distribution system, or a chemical spill or unexpected loading of possible pathogens into the source water that significantly increases the potential for drinking water contamination);

k. Other violations or situations with significant potential to have serious adverse effects on human health as a result of short-term exposure, as determined by the commissioner on a case-by-case basis.

2. Tier 2.

a. All violations of the PMCL, MRDL, and treatment technique requirements, except where a Tier 1 public notice is required or where the commissioner determines that a Tier 1 notice is required per paragraph C 1 k;

b. Violations of the monitoring and testing procedure requirements, where the commissioner determines that a Tier 2 rather than a Tier 3 public notice is required, taking into account potential health impacts and persistence of the violation; and

c. Failure to comply with the terms and conditions of any variance or exemption in place.

3. Tier 3.

a. Monitoring violations, except where a Tier 1 public notice is required per paragraphs C 1 d and C 1 g, or where the commissioner determines that a Tier 2 public notice is required per paragraph C 2 b;

b. Failure to comply with a testing procedure, except where a Tier 1 notice is required per paragraph C 1 b  or where the commissioner determines that a Tier 2 notice is required per paragraph C 2 b;

c. Operation under a variance or an exemption;

d. Availability of unregulated contaminant monitoring results; and

e. Exceedance of the fluoride secondary maximum contaminant level (SMCL).

B. If a waterworks has a violation, failure, exceedance, or situation in a portion of the distribution system that is physically or hydraulically isolated from other parts of the distribution system, the commissioner may allow the owner to limit distribution of the public notice to only those persons served by that portion of the waterworks which is out of compliance.

C. Public Notice Distribution Requirements.

1. For Tier 1 violations, exceedances, or situations, the owner shall:

a. Provide a public notice as soon as practical but no later than 24 hours after the waterworks learns of the violation, exceedance, or situation;

b. Initiate consultation with the commissioner as soon as practical, but no later than 24 hours after the waterworks learns of the violation or situation, to determine additional public notice requirements; 

c. Comply with any additional public notice requirements, including any repeat notices or direction on the duration of the posted notices, that are established as a result of the consultation with the commissioner. Such requirements may include the timing, form, manner, frequency, and content of repeat notices (if any) and other actions designed to reach all persons served; and 

d. Provide the public notice in a form and manner reasonably calculated to reach all persons served. The form and manner shall fit the specific situation, and shall be designed to reach residential, transient, and non-transient users of the waterworks. In order to reach all persons served, owners shall use, at a minimum, one or more of the following forms of delivery:

(1) Appropriate broadcast media (such as radio and television);

(2) Posting of the public notice in conspicuous locations throughout the area served by the waterworks;

(3) Hand delivery of the public notice to persons served by the water system; or

(4) Another delivery method approved in writing by the commissioner. 

2. For Tier 2 violations, exceedances, or situations the owner shall:

a. Provide the public notice as soon as practical, but no later than 30 days after the waterworks learns of the violation, exceedance, or situation. The commissioner may allow, on a case-by-case determination, additional time for the initial notice of up to three months from the date the waterworks learns of the violation, exceedance, or situation; however, the commissioner shall not grant an extension to the 30-day deadline for any unresolved violation.

b. Repeat the public notice every three months as long as the violation, exceedance, or situation persists, unless the commissioner determines that appropriate circumstances warrant a different repeat notice frequency. In no circumstance shall the repeat notice be given less frequently than once per year. 

Repeat notice frequency less than every three months shall not be allowed for (i) a PMCL violation under the Total Coliform Rule; (ii) a treatment technique violation under the Surface Water Treatment Rule or Interim Enhanced Surface Water Treatment Rule; and (iii) other ongoing violations, exceedances, or situations.

c. Consult with the commissioner as soon as practical but no later than 24 hours after the waterworks learns of a violation of the Surface Water Treatment Rule or Interim Enhanced Surface Water Treatment Rule treatment technique requirement resulting from a single exceedance of the maximum allowable turbidity limit to determine whether a Tier 1 public notice is required to protect public health. If consultation does not take place within the 24-hour period, the waterworks shall distribute a Tier 1 public notice of the violation within the next 24 hours (i.e., no later than 48 hours after the waterworks learns of the violation).

d. Provide the initial public notice and any repeat notices in a form and manner that is reasonably calculated to reach persons served in the required time period. 

(1) For community waterworks, the owner shall:

(a) Mail or otherwise directly deliver the public notice to each customer receiving a bill and to other service connections to which water is delivered by the waterworks; and

(b) Use any other distribution method reasonably calculated to reach other persons regularly served by the waterworks, if they would not normally be reached by the notice required in paragraph (a). Such persons may include those who do not pay water bills or do not have service connection addresses (e.g., house renters, apartment dwellers, university students, nursing home patients, prison inmates, etc.). Other methods may include: Publication in a local newspaper; delivery of multiple copies for distribution by customers that provide their drinking water to others (e.g., apartment building owners or large private employers); posting in public places served by the system or on the Internet; or delivery to community organizations.

(2) For non-community waterworks, the owner shall:

(a) Post the public notice in conspicuous locations throughout The distribution system frequented by persons served by the waterworks, or by mail or direct delivery to each customer and service connection (where known); and

(b) Use any other method reasonably calculated to reach other persons served by the system if they would not normally be reached by the notice required in paragraph (a). Such persons may include those served who may not see a posted notice because the posted notice is not in a location they routinely pass by. 

Other methods may include: Publication in a local newspaper or newsletter distributed to customers; use of E-mail to notify employees or students; or, delivery of multiple copies in central locations (e.g., community centers).

e. Maintain a posted public notice in place for as long as the violation, exceedance, or situation persists, but in no case for less than seven days, even if the violation, exceedance, or situation is resolved.   

3. For Tier 3 violations, exceedances, or situations the owner shall:

a. Provide the public notice not later than one year after the waterworks learns of the violation, exceedance, or situation or begins operating under a variance or exemption. 

b. Repeat the public notice annually for as long as the violation, exceedance, variance, exemption, or other situation persists.

c. Maintain a posted public notice in place for as long as the violation, exceedance, variance, exemption, or other situation persists, but in no case less than seven days even if the violation or situation is resolved.

d. Instead of individual Tier 3 public notices, the owner may use an annual report detailing all violations, exceedances, and situations that occurred during the previous twelve months, as long as the timing requirements of paragraph a. of this section are met. For community waterworks the Consumer Confidence Report (CCR) may be used as a vehicle for the initial Tier 3 public notice and all required repeat notices, provided: 

(1) The CCR is provided to persons served by the waterworks no later than 12 months after the waterworks learns of the violation, exceedance, or other situation;

(2) The Tier 3 public notice contained in the CCR meets the content requirements in paragraph E.

(3)The CCR is distributed in a manner meeting the delivery requirements in paragraph D.3.e.

e. For community waterworks the owner shall:

(1) Mail or otherwise directly deliver the public notice to each customer receiving a bill and to other service connections to which water is delivered by the waterworks; and

(2) Use any other method reasonably calculated to reach other persons regularly served by the system, if they would not normally be reached by the notice required in paragraph (1) of this section. Such persons may include those who do not pay water bills or do not have service connection addresses (e.g., house renters, apartment dwellers, university students, nursing home patients, prison inmates, etc.). Other methods may include: Publication in a local newspaper; delivery of multiple copies for distribution by customers that provide their drinking water to others (e.g., apartment building owners or large private employers); posting in public places or on the Internet; or delivery to community organizations.

f. For noncommunity waterworks the owner shall:

(1) Post the public notice in conspicuous locations throughout the distribution system frequented by persons served by the waterworks, or by mail or direct delivery to each customer and service connection (where known); and

(2) Use any other method reasonably calculated to reach other persons served by the system, if they would not normally be reached by the notice required in paragraph (1) of this section. 

Such persons may include those who may not see a posted notice because the notice is not in a location they routinely pass by. 

Other methods may include: Publication in a local newspaper or newsletter distributed to customers; use of E-mail to notify employees or students; or, delivery of multiple copies in central locations (e.g., community centers).

D. Public Notice Contents. 

1. Each public notice for PMCL, MRDL, and TT violations and other situations requiring a public notice shall include the following elements: 

a. A description of the violation, exceedance, or situation, including the contaminant(s) of concern, and (as applicable) the contaminant level(s); 

b. When the violation or situation occurred;

c. Any potential adverse health effects from the violation, exceedance, or situation, including the standard language under paragraph 5 a or 5 b of this section, whichever is applicable;

d. The population at risk, including subpopulations particularly vulnerable if exposed to the contaminant in their drinking water;

e. Whether alternative water supplies should be used;

f. What actions consumers should take, including when they should seek medical help, if known;

g. What the waterworks is doing to correct the violation, exceedance, or situation;

h. When the waterworks expects to return to compliance or resolve the situation;

i. The name, business address, and phone number of the waterworks owner, operator, or designee as a source of additional information concerning the notice; and

j. A statement to encourage the notice recipient to distribute the public notice to other persons served, using the standard language under paragraph 5 c of this section, where applicable.

2. Each public notice for a waterworks that has been granted a variance or exemption shall include the following elements:

a. An explanation of the reasons for the variance or exemption;

b. The date on which the variance or exemption was issued;

c. A brief status report on the steps the waterworks is taking to install treatment, find alternative sources of water, or otherwise comply with the terms and schedules of the variance or exemption; and 

d. A notice of any opportunity for public input in the review of the variance or exemption.

3. Each public notice for a waterworks that violates the conditions of a variance or exemption shall contain the ten elements listed in paragraph 1 of this section.

4. Each public notice shall:

a. Be displayed in a conspicuous way when printed or posted;

b. Not contain overly technical language or very small print;

c. Not be formatted in a way that defeats the purpose of the notice;

d. Not contain language which nullifies the purpose of the notice.

e. Contain information in the appropriate language(s), for waterworks serving a large proportion of non-English speaking consumers, regarding the importance of the notice or contain a telephone number or address where persons served may contact the waterworks to obtain a translated copy of the notice or to request assistance in the appropriate language. 

5. The public notice shall include the following standard language:

a. For PMCL or MRDL violations, treatment technique violations, and violations of the condition of a variance or exemption – standard health effects language as specified in Appendix O corresponding to each PMCL, MRDL, and treatment technique violation and for each violation of a condition of a variance or exemption.

b. For monitoring and testing procedure violations -- standard language as specified below, including the language necessary to fill in the blanks:

We are required to monitor your drinking water for specific contaminants on a regular basis. Results of regular monitoring are an indicator of whether or not your drinking water meets health standards. During [compliance period], we [did not monitor or test or did not complete all monitoring or testing] for [contaminant(s)], and therefore cannot be sure of the quality of your drinking water during that time.

c. For all public notices -- standard language (where applicable), as specified below:

Please share this information with all the other people who drink this water, especially those who may not have received this notice directly (for example, people in apartments, nursing homes, schools, and businesses). You can do this by posting this notice in a public place or distributing copies by hand or mail.

E. Public Notice to New Billing Units or Customers.

1. For community waterworks the owner shall give a copy of the most recent public notice for any continuing violation, variance or exemption, or other ongoing situations requiring a public notice to all new billing units or new customers prior to or at the time service begins.

2. For noncommunity waterworks the owner shall continuously post the public notice in conspicuous locations in order to inform new consumers of any continuing violation, variance or exemption, or other situation requiring a public notice for as long as the violation, variance, exemption, or other situation persists.

F. Special Notice of the Availability of Unregulated Contaminant Monitoring Results.

1. The owner of a community waterworks or non-transient, noncommunity waterworks shall notify persons served by the system of the availability of the results of such sampling no later than 12 months after the monitoring results are known.

2. The special notice shall meet the requirements for a Tier 3 public notice and shall identify a person and telephone number to contact for information on the monitoring results.

G. Special Notice for Exceedance of the SMCL for Fluoride.

1. Community waterworks that exceed the fluoride secondary maximum contaminant level (SMCL) of 2 mg/l, but do not exceed the primary maximum contaminant level (PMCL) of 4 mg/l for fluoride, shall provide public notice to persons served as soon as practical but no later than 12 months from the day the waterworks learns of the exceedance.

2. A copy of the notice shall be sent to all new billing units and new customers at the time service begins and to the engineering field office.

3. The owner shall repeat the notice at least annually for as long as the SMCL is exceeded.

4. If the public notice is posted, the notice shall remain in place for as long as the SMCL is exceeded, but in no case less than seven days even if the exceedance is eliminated. 

5. On a case-by-case basis, the commissioner may require an initial notice sooner than 12 months and repeat notices more frequently than annually.

6. The form and manner of the public notice (including repeat notices) shall meet the requirements for a Tier 3 public notice. 

7. The public notice shall contain the following language, including the language necessary to fill in the blanks:

This is an alert about your drinking water and a cosmetic dental problem that might affect children under nine years of age. At low levels, fluoride can help prevent cavities, but children drinking water containing more than 2 milligrams per liter (mg/l) of fluoride may develop cosmetic discoloration of their permanent teeth (dental fluorosis). The drinking water provided by your community waterworks [name] has a fluoride concentration of [insert value] mg/l.

Dental fluorosis, in its moderate or severe forms, may result in a brown staining and/or pitting of the permanent teeth. This problem occurs only in developing teeth, before they erupt from the gums. Children under nine should be provided with alternative sources of drinking water or water that has been treated to remove the excess fluoride to avoid the possibility of staining and pitting of their permanent teeth. You may also want to contact your dentist about proper use by young children of fluoride-containing products by young children. Older children and adults may safely drink the water.

Drinking water containing more than 4 mg/l of fluoride (the U.S. Environmental Protection Agency's drinking water standard) can increase your risk of developing bond disease. Your drinking water does not contain more than 4 mg/l of fluoride, but we are required to notify you when we discover that the fluoride levels in your drinking water exceed 2 mg/l because of this cosmetic dental problem. For more information, please call [name of water system contact] of [name of community waterworks] at [phone number]. Some home water treatment units are also available to remove fluoride from drinking water. To learn more about available home water treatment units, you may call NSF International at 1-877-NSF-HELP.

H. Special Notice for Nitrate Exceedances Above PMCL by Noncommunity Waterworks.

1. The owner of a noncommunity waterworks granted permission by the commissioner to exceed the nitrate PMCL shall provide public notice to persons served meeting the requirements for a Tier 1 notice.

2. The public notice shall be posted continuously and shall indicate the fact that nitrate levels exceed 10 mg/l and the potential health effects of exposure, meeting the requirements for Tier 1 public notice delivery and content.

G. Public notification by the division. I. The division may give notice to the public required by this section on behalf of the owner of the waterworks if the division complies with the requirements of this section. However, the owner of the waterworks remains legally responsible for ensuring that the requirements of this section are met. 

H. J. Within 10 days of completion of each initial and repeat public notice, the waterworks owner shall provide the appropriate field office with: 

1. A certification that he has fully complied with the public notice requirements; and

2. A representative copy of each type of notice distributed, published, posted and made available to the consumers or persons served by the waterworks and to the media. 

K. The owner shall maintain copies of each public notice and certification for at least three years after issuance.

REGISTRAR'S NOTICE: Due to its length, the full text of Appendix B to 12 VAC 5-590 is not set out; however, the amendment is clearly explained here. The amendment rewrites the sections on Manmade Radionuclides and adds a section on Radionuclides as follows:

APPENDIX B. BACKGROUND USED IN DEVELOPING THE CHEMICAL, PHYSICAL AND RADIOLOGICAL LIMITS OF THE DRINKING WATER STANDARDS.

MANMADE RADIONUCLIDES
To determine compliance with subsection B of Table 2.5, the detection limits shall not exceed the concentrations listed in the following table: 

	DETECTION LIMITS FOR MAN-MADE BETA PARTICLE PHOTON EMITTERS

	RADIONUCLIDE
	DETECTION LIMIT

	Tritium
	1,000 pCi/L

	Strontium-89
	10 pCi/L

	Strontium-90
	2 pCi/L

	Iodine-131
	1 pCi/L

	Cesium-134
	10 pCi/L

	Gross Beta
	4 pCi/L

	Other radionuclides
	1/10 of the applicable limit


RADIONUCLIDES

To determine compliance with subsection B of Table 2.5, the detection limits shall not exceed the concentrations listed in the following table:

	DETECTION LIMITS FOR GROSS ALPHA PARTICLE ACTIVITY, RADIUM-226, RADIUM-228, AND URANIUM

	Contaminant
	Detection Limit

	Gross alpha particle activity
	3 pCi/L

	Radium-226
	1 pCi/L

	Radium-228
	1 pCi/L

	Uranium
	Reserve


APPENDIX F. CHECKLIST OF PUBLIC NOTICE CONTENTS. (Repealed.)
APPENDIX H. FLUORIDE PUBLIC NOTICE LETTER. (Repealed.)
APPENDIX O - REGULATED CONTAMINANTS FOR CONSUMER CONFIDENCE REPORTS AND PUBLIC NOTIFICATION.

Key

AL = Action Level

MCL = Maximum Contaminant Level

MCLG = Maximum Contaminant Level Goal

MFL = million fibers per liter

mrem/year = milirems per year (a measure of radiation absorbed by the body)

NTU = Nephelometric Turbidity Units

pCi/l = picocuries per liter (a measure of radioactivity)

ppb = parts per billion, or micrograms per liter (µg/l)

ppm = parts per million, or milligrams per liter (mg/l)

ppq = parts per quadrillion, or picograms per liter

ppt = parts per trillion, or nanograms per liter

TT = Treatment Technique

	Microbiological Contaminants

	Contaminant (units)
	traditional MCL in mg/l
	to convert for CCR, multiply by
	MCL in CCR units
	MCLG
	Major Sources in Drinking Water
	Health Effects Language

	Microbiological Contaminants

	(1) Total Coliform Bacteria
	MCL: (systems that collect 40 or more samples per month) 5% of monthly samples are positive; (systems that collect fewer than 40 samples per month) 1 positive monthly sample
	0
	Naturally present in the environment
	Coliforms are bacteria that are naturally present in the environment and are used as an indicator that other, potentially-harmful, bacteria may be present. Coliforms were found in more samples than allowed and this was a warning of potential problems

	(2) Fecal coliform and E. coli
	MCL: a routine sample and a repeat sample are total coliform positive, and one is also fecal coliform of E. coli positive
	0
	Human and animal fecal waste
	Fecal coliforms and E. coli are bacteria whose presence indicates that the water may be contaminated with human or animal wastes. Microbes in these wastes can cause short-term effects, such as diarrhea, cramps, nausea, headaches, or other symptoms. They may pose a special health risk for infants, young children, some of the elderly, and people with severely-compromised immune systems.

	(3) Turbidity
	TT
	-
	TT
	n/a
	Soil runoff
	Turbidity has no health effects. However, turbidity can interfere with disinfection and provide a medium for microbial growth. Turbidity may indicate the presence of disease-causing organisms. These organisms include bacteria, viruses, and parasites that can cause symptoms such as nausea, cramps, diarrhea and associated headaches.

	(4) Giardia lamblia, viruses, Hetrotrophic plate count, Legionella, Cryptosporidium1
	TT
	-
	n/a
	0
	n/a
	Inadequately treated water may contain disease-causing organisms. These organisms include bacteria, viruses, and parasites which can cause symptoms such as nausea, cramps, diarrhea, and associated headaches.

	Radioactive Contaminants

	(4) (5) Beta/photon emitters (mrem/yr)
	4 mrem/yr
	-
	4
	0
	Decay of natural and man-made deposits
	Certain minerals are radioactive and may emit forms of radiation known as photons and beta radiation. Some people who drink water containing beta and photon emitters in excess of the MCL over many years may have an increased risk of getting cancer.

	(5) (6) Alpha emitters (pCi/L)
	15 pCi/L
	-
	15
	0
	Erosion of natural deposits
	Certain minerals are radioactive and may emit a form of radiation known as alpha radiation. Some people who drink water containing alpha emitters in excess of the MCL over many years may have an increased risk of getting cancer.

	(6) (7) Combined radium (pCi/L)
	5 pCi/L
	-
	5
	0
	Erosion of natural deposits
	Some people who drink water containing radium-226 or radium-228 in excess of the MCL over many years may have an increased risk of getting cancer.

	(8) Uranium (ppb)
	30 μg/l
	-
	30
	0
	Erosion of natural deposits
	Some people who drink water containing uranium in excess of the MCL over many years may have an increased risk of getting cancer and kidney toxicity.

	Inorganic Contaminants

	(7) (9) Antimony (ppb)
	.006
	1000
	6
	6
	Discharge from petroleum refineries; fire retardants; ceramics; electronics; solder
	Some people who drink water containing antimony well in excess of the MCL over many years could experience increases in blood cholesterol and decreases in blood sugar.

	(8) (10) Arsenic (ppb) 
	.05


	1000
	50
	n/a
	Erosion of natural deposits; Runoff from orchards; Runoff from glass and electronics production wastes
	Some people who drink water containing arsenic in excess of the MCL over many years could experience skin damage or problems with their circulatory system, and may have an increased risk of getting cancer.

	
	0.012
	
	102
	02
	
	

	(9) (11) Asbestos (MFL)
	7 MFL
	-
	7
	7
	Decay of asbestos cement water mains; Erosion of natural deposits
	Some people who drink water containing asbestos in excess of the MCL over many years may have an increased risk of developing benign intestinal polyps.

	(10) (12) Barium (ppm)
	2
	-
	2
	2
	Discharge of drilling wastes; Discharge from metal refineries; Erosion of natural deposits
	Some people who drink water containing barium in excess of the MCL over many years could experience an increase in their blood pressure.

	(11) (13) Beryllium (ppb)
	.004
	1000
	4
	4
	Discharge from metal refineries and coal-burning factories; Discharge from electrical, aerospace, and defense industries
	Some people who drink water containing beryllium well in excess of the MCL over many years could develop intestinal lesions.

	(12) (14) Cadmium (ppb)
	.005
	1000
	5
	5
	Corrosion of galvanized pipes; Erosion of natural deposits; Discharge from metal refineries; Run-off from waste batteries and paints
	Some people who drink water containing cadmium in excess of the MCL over many years could experience kidney damage.

	(13) (15) Chromium (ppb)
	.1
	1000
	100
	100
	Discharge from steel and pulp mills; Erosion of natural deposits
	Some people who drink water containing chromium well in excess of the MCL over many years could experience allergic dermatitis.

	(14) (16) Copper (ppm)
	AL=1.3
	-
	AL=1.3
	1.3
	Corrosion of household plumbing systems; Erosion of natural deposits; Leaching from wood preservatives
	Copper is an essential nutrient, but some people who drink water containing copper in excess of the action level over a relatively short amount of time could experience gastrointestinal distress. Some people who drink water containing copper in excess of the action level over many years could suffer liver or kidney damage. People with Wilson's Disease should consult their personal doctor.

	(15) (17) Cyanide (ppb)
	.2
	1000
	200
	200
	Discharge from steel/metal factories; Discharge from plastic and fertilizer factories
	Some people who drink water containing cyanide well in excess of the MCL over many years could experience nerve damage or problems with their thyroid.

	(16) (18) Fluoride (ppm)
	4
	-
	4
	4
	Erosion of natural deposits; Water additive which promotes strong teeth; Discharge from fertilizer and aluminum factories
	Some people who drink water containing fluoride in excess of the MCL over many years could get bone disease, including pain and tenderness of the bones. Fluoride in drinking water at half the MCL or more may cause mottling of children's teeth, usually in children less than nine years old. Mottling, also known as dental fluorosis, may include brown staining and/or pitting of the teeth, and occurs only in developing teeth before they erupt from the gums.

	(17) (19) Lead (ppb)
	AL=.015
	1000
	AL=15
	0
	Corrosion of household plumbing systems; Erosion of natural deposits
	Infants and children who drink water containing lead in excess of the action level could experience delays in their physical or mental development. Children could show slight deficits in attention span and learning abilities. Adults who drink this water over many years could develop kidney problems or high blood pressure.

	(18) (20) Mercury [inorganic] (ppb)
	.002
	1000
	2
	2
	Erosion of natural deposits; Discharge from refineries and factories; Runoff from landfills; Runoff from cropland
	Some people who drink water containing inorganic mercury well in excess of the MCL over many years could experience kidney damage.

	(19) (21) Nitrate (ppm)
	10
	-
	10
	10
	Runoff from fertilizer use; Leaching from septic tanks, sewage; Erosion of natural deposits
	Infants below the age of six months who drink water containing nitrate in excess of the MCL could become seriously ill and, if untreated, may die. Symptoms include shortness of breath and blue baby syndrome.

	(20) (22) Nitrite (ppm)
	1
	-
	1
	1
	Runoff from fertilizer use; Leaching from septic tanks, sewage; Erosion of natural deposits
	Infants below the age of six months who drink water containing nitrite in excess of the MCL could become seriously ill and, if untreated, may die. Symptoms include shortness of breath and blue baby syndrome.

	(23) Total Nitrate and Nitrite
	10
	-
	n/a
	10
	n/a
	Infants below the age of six months who drink water containing nitrate and nitrite in excess of the MCL could become seriously ill and, if untreated, may die. Symptoms include shortness of breath and blue baby syndrome.

	(21) (24) Selenium (ppb)
	.05
	1000
	50
	50
	Discharge from petroleum and metal refineries; Erosion of natural deposits; Discharge from mines
	Selenium is an essential nutrient. However, some people who drink water containing selenium in excess of the MCL over many years could experience hair or fingernail losses, numbness in fingers or toes, or problems with their circulation.

	(22) (25) Thallium (ppb)
	.002
	1000
	2
	0.5
	Leaching from ore-processing sites; Discharge from electronics, glass, and drug factories
	Some people who drink water containing thallium in excess of the MCL over many years could experience hair loss, changes in their blood, or problems with their kidneys, intestines, or liver.

	Synthetic Organic Contaminants including Pesticides and Herbicides

	(23) (26) 2,4-D (ppb)
	.07
	1000
	70
	70
	Runoff from herbicides used on row crops
	Some people who drink water containing the weed killer 2,4-D well in excess of the MCL over many years could experience problems with their kidneys, liver, or adrenal glands.

	(24) (27) 2,4,5-TP [Silvex] (ppb)
	.05
	1000
	50
	50
	Residue of banned herbicide
	Some people who drink water containing silvex in excess of the MCL over many years could experience liver problems.

	(25) (28) Acrylamide
	TT
	-
	TT
	0
	Added to water during sewage/wastewater treatment
	Some people who drink water containing high levels of acrylamide over a long period of time could have problems with their nervous system or blood, and may have an increased risk of getting cancer.

	(26) (29) Alachlor (ppb)
	.002
	1000
	2
	0
	Runoff from herbicide used on row crops
	Some people who drink water containing alachlor in excess of the MCL over many years could have problems with their eyes, liver, kidneys, or spleen, or experience anemia, and may have an increased risk of getting cancer.

	(27) (30) Atrazine (ppb)
	.003
	1000
	3
	3
	Runoff from herbicide used on row crops
	Some people who drink water containing the atrazine well in excess of the MCL over many years could experience problems with their cardiovascular system or reproductive difficulties.

	(28) (31) Benzo(a)pyrene[PAH]
	.0002
	1,000,000
	200
	0
	Leaching from linings of water storage tanks and distribution lines
	Some people who drink water containing benzo(a)pyrene in excess of the MCL over many years could experience reproductive difficulties and may have an increased risk of getting cancer.

	(29) (32) Carbofuran (ppb)
	.04
	1000
	40
	40
	Leaching of soil fumigant used on rice and alfalfa
	Some people who drink water containing carbofuran in excess of the MCL over many years could experience problems with their blood, or nervous or reproductive systems.

	(30) (33) Chlordane (ppb)
	.002
	1000
	2
	0
	Residue of banned termiticide
	Some people who drink water containing chlordane in excess of the MCL over many years could experience problems with their liver or nervous system, and may have an increased risk of getting cancer.

	(31) (34) Dalapon (ppb)
	.2
	1000
	200
	200
	Runoff from herbicide used on rights of way
	Some people who drink water containing dalapon well in excess of the MCL over many years could experience minor kidney changes.

	(32) (35) Di(2-ethylhexyl) adipate (ppb)
	.4
	1000
	400
	400
	Discharge from chemical factories
	Some people who drink water containing di(2-ethyhexyl)adipate well in excess of the MCL over many years could experience general toxic effects, such as weight loss, liver enlargement or possible reproductive difficulties.

	(33) (36) Di(2-ethylhexyl)phthalate (ppb)
	.006
	1000
	6
	0
	Discharge from rubber and chemical factories
	Some people who drink water containing di(2-ethylhexyl)phthalate in excess of the MCL over many years may have problems with their liver, or experience reproductive difficulties, and may have an increased risk of getting cancer.

	(34) (37) Dibromochloropropane (ppt)
	.0002
	1,000,000
	200
	0
	Runoff/leaching from soil fumigant used on soybeans, cotton, pineapples, and orchards
	Some people who drink water containing DBCP well in excess of the MCL over many years could experience reproductive problems and may have an increased risk of getting cancer.

	(35) (38) Dinoseb (ppb)
	.007
	1000
	7
	7
	Runoff from herbicide used on soybeans and vegetables
	Some people who drink water containing dinoseb well in excess of the MCL over many years could experience reproductive difficulties.

	(36) (39) Diquat (ppb)
	.02
	1000
	20
	20
	Runoff from herbicide use
	Some people who drink water containing diquat in excess of the MCL over many years could get cataracts.

	(37) (40) Dioxin [2,3,7,8-TCDD] (ppq)
	.00000003
	1,000,000,000
	30
	0
	Emissions from waste incineration and other combustion; Discharge from chemical factories
	Some people who drink water containing dioxin in excess of the MCL over many years could experience reproductive difficulties and may have an increased risk of getting cancer.

	(38) (41) Endothall (ppb)
	.1
	1000
	100
	100
	Runoff from herbicide use
	Some people who drink water containing endothall in excess of the MCL over many years could experience problems with their stomach or intestines.

	(39) (42) Endrin (ppb)
	.002
	1000
	2
	2
	Runoff of banned insecticide
	Some people who drink water containing endrin in excess of the MCL over many years could experience liver problems.

	(40) (43) Epichlorohydrin
	TT
	-
	TT
	0
	Discharge from industrial chemical factories; An impurity of some water treatment chemicals
	Some people who drink water containing high levels of epichlorohydrin over a long period of time could experience stomach problems, and may have an increased risk of getting cancer.

	(41) (44) Ethylene dibromide (ppt)
	.00005
	1,000,000
	50
	0
	Discharge from petroleum refineries
	Some people who drink water containing ethylene dibromide in excess of the MCL over many years could experience problems with their liver, stomach, reproductive system, or kidneys, and may have an increased risk of getting cancer.

	(42) (45) Glyphosate (ppb)
	.7
	1000
	700
	700
	Runoff from herbicide use
	Some people who drink water containing glyphosate in excess of the MCL over many years could experience problems with their kidneys or reproductive difficulties.

	(43) (46) Heptachlor (ppt)
	.0004
	1,000,000
	400
	0
	Residue of banned pesticide
	Some people who drink water containing heptachlor in excess of the MCL over many years could experience liver damage and may have an increased risk of getting cancer.

	(44) (47) Heptachlor epoxide (ppt)
	.0002
	1,000,000
	200
	0
	Breakdown of heptachlor
	Some people who drink water containing heptachlor epoxide in excess of the MCL over many years could experience liver damage, and may have an increased risk of getting cancer.

	(45) (48) Hexachlorobenzene (ppb)
	.001
	1000
	1
	0
	Discharge from metal refineries and agricultural chemical factories
	Some people who drink water containing hexachlorobenzene in excess of the MCL over many years could experience problems with their liver or kidneys or adverse reproductive effects, and may have an increased risk of getting cancer.

	(46) (49) Hexachlorocyclopentadiene (ppb)
	.05
	1000
	50
	50
	Discharge from chemical factories
	Some people who drink water containing hexachlorocyclopentadiene well in excess of the MCL over many years could experience problems with their stomach or kidneys.

	(47) (50) Lindane (ppt)
	.0002
	1,000,000
	200
	200
	Runoff/leaching from insecticide used on cattle, lumber, gardens
	Some people who drink water containing lindane in excess of the MCL over many years could experience problems with their kidneys or liver.

	(48) (51) Methoxychlor (ppb)
	.04
	1000
	40
	40
	Runoff/leaching from insecticide used on fruits, vegetables, alfalfa, livestock
	Some people who drink water containing methoxychlor in excess of the MCL over many years could experience reproductive difficulties.

	(49) (52) Oxamyl [Vydate] (ppb)
	.2
	1000
	200
	200
	Runoff/leaching from insecticide used on apples, potatoes and tomatoes
	Some people who drink water containing ethylene oxamyl in excess of the MCL over many years could experience slight nervous system effects.

	(50) (53) PCBs [Polychlorinated biphenyls] (ppt)
	.0005
	1,000,000
	500
	0
	Runoff from landfills; Discharge of waste chemicals
	Some people who drink water containing PCBs in excess of the MCL over many years could experience changes in their skin, problems with their thymus gland, immune deficiencies, or reproductive or nervous system difficulties, and may have an increased risk of getting cancer.

	(51) (54) Pentachlorophenol (ppb)
	.001
	1000
	1
	0
	Discharge from wood preserving factories
	Some people who drink water containing pentachlorophenol in excess of the MCL over many years could experience problems with their liver or kidneys, and may have an increased risk of getting cancer.

	(52) (55) Picloram (ppb)
	.5
	1000
	500
	500
	Herbicide runoff
	Some people who drink water containing picloram in excess of the MCL over many years could experience problems with their liver.

	(53) (56) Simazine (ppb)
	.004
	1000
	4
	4
	Herbicide runoff
	Some people who drink water containing simazine in excess of the MCL over many years could experience problems with their blood.

	(54) (57) Toxaphene (ppb)
	.003
	1000
	3
	0
	Runoff/leaching from insecticide used on cotton and cattle
	Some people who drink water containing toxaphene in excess of the MCL over many years could experience problems with their thyroid, kidneys, or liver and may have an increased risk of getting cancer.

	Volatile Organic Contaminants

	(55) (58) Benzene (ppb)
	.005
	1000
	5
	0
	Discharge from factories; Leaching from gas storage tanks and landfills
	Some people who drink water containing benzene in excess of the MCL over many years could experience anemia or a decrease in blood platelets, and may have an increased risk of getting cancer.

	(56) (59) Carbon tetrachloride (ppb)
	.005
	1000
	5
	0
	Discharge from chemical plants and other industrial activities
	Some people who drink water containing carbon tetrachloride in excess of the MCL over many years could experience problems with their liver and may have an increased risk of getting cancer.

	(57) Chloramines (ppm)
	MRDL=4
	-
	MRDL=4
	MRDLG=4
	Water additive used to control microbes
	Some people who use water containing chloramines well in excess of the MRDL could experience irritating effects to their eyes and nose. Some people who drink water containing chloramines well in excess of the MRDL could experience stomach discomfort or anemia.

	(58) Chlorine (ppm)
	MRDL=4
	-
	MRDL=4
	MRDLG=4
	Water additive used to control microbes
	Some people who use water containing chlorine well in excess of the MRDL could experience irritating effects to their eyes and nose. Some people who drink water containing chlorine well in excess of the MRDL could experience stomach discomfort.

	(59) Chlorite (ppm)
	1
	-
	1
	0.8
	By product of drinking water chlorination
	Some infants and young children who drink water containing chlorite in excess of the MCL could experience nervous system effects. Similar effects may occur in fetuses of pregnant women who drink water containing chlorite in excess of the MCL. Some people may experience anemia.

	(60) Chlorine dioxide (ppb)
	MRDL=.8
	1000
	MRDL=800
	MRDLG=800
	Water additive used to control microbes
	Some infants and young children who drink water containing chlorine dioxide in excess of the MRDL could experience nervous system effects. Similar effects may occur in fetuses of pregnant women who drink water containing chlorine dioxide in excess of the MRDL. Some people may experience anemia.

	(60) Chlorobenzene (ppb)
	.1
	1000
	100
	100
	Discharge from chemical and agricultural chemical factories
	Some people who drink water containing chlorobenzene in excess of the MCL over many years could experience problems with their liver or kidneys.

	(62) (61) o-Dichlorobenzene (ppb)
	.6
	1000
	600
	600
	Discharge from industrial chemical factories
	Some people who drink water containing o-dichlorobenzene well in excess of the MCL over many years could experience problems with their liver, kidneys, or spleen, or changes in their blood.

	(63) (62) p-Dichlorobenzene (ppb)
	.075
	1000
	75
	75
	Discharge from industrial chemical factories
	Some people who drink water containing p-dichlorobenzene in excess of the MCL over many years could experience anemia, damage to their liver, kidneys, or circulatory systems.

	(64) (63) 1,2-Dichloroethane (ppb)
	.005
	1000
	5
	0
	Discharge from industrial chemical factories
	Some people who drink water containing 1,2-dichloroethane in excess of the MCL over many years may have an increased risk of getting cancer.

	(65) (64) 1,1-Dichloroethylene (ppb)
	.007
	1000
	7
	7
	Discharge from industrial chemical factories
	Some people who drink water containing 1,1-dichloroethylene in excess of the MCL over many years could experience problems with their liver.

	(66) (65) cis-1,2-Dichloroethylene (ppb)
	.07
	1000
	70
	70
	Discharge from industrial chemical factories
	Some people who drink water containing cis-1,2-dichloroethylene in excess of the MCL over many years could experience problems with their liver.

	(67) (66) trans-1,2-Dichloroethylene (ppb)
	.1
	1000
	100
	100
	Discharge from industrial chemical factories
	Some people who drink water containing trans-1,2-dichloroethylene well in excess of the MCL over many years could experience problems with their liver.

	(68) (67) Dichloromethane (ppb)
	.005
	1000
	5
	0
	Discharge from pharmaceutical and chemical factories
	Some people who drink water containing dichloromethane in excess of the MCL over many years could have liver problems and may have an increased risk of getting cancer.

	(69) (68) 1,2-Dichloropropane (ppb)
	.005
	1000
	5
	0
	Discharge from industrial chemical factories
	Some people who drink water containing 1,2-dichloropropane in excess of the MCL over many years may have an increased risk of getting cancer.

	(70) (69) Ethylbenzene (ppb)
	.7
	1000
	700
	700
	Discharge from petroleum refineries
	Some people who drink water containing ethylbenzene well in excess of the MCL over many years could experience problems with their liver or kidneys.

	(71) (70) Styrene (ppb)
	.1
	1000
	100
	100
	Discharge from rubber and plastic factories; Leaching from landfills
	Some people who drink water containing styrene well in excess of the MCL over many years could experience problems with their liver, kidneys, or circulatory system.

	(72) (71) Tetrachloroethylene (ppb)
	.005
	1000
	5
	0
	Discharge from factories and dry cleaners
	Some people who drink water containing tetrachloroethylene in excess of the MCL over many years could have problems with their liver, and may have an increased risk of getting cancer.

	(73) (72) 1,2,4-Trichlorobenzene (ppb)
	.07
	1000
	70
	70
	Discharge from textile-finishing factories
	Some people who drink water containing 1,2,4-trichlorobenzene well in excess of the MCL over many years could experience changes in their adrenal glands.

	(74) (73) 1,1,1,-Trichloroethane (ppb)
	.2
	1000
	200
	200
	Discharge from metal degreasing sites and other factories
	Some people who drink water containing 1,1,1-trichloroethane in excess of the MCL over many years could experience problems with their liver, nervous system, or circulatory system.

	(75) (74) 1,1,2-Trichloroethane (ppb)
	.005
	1000
	5
	3
	Discharge from industrial chemical factories
	Some people who drink water containing 1,1,2-trichloroethane well in excess of the MCL over many years could have problems with their liver, kidneys, or immune systems.

	(79) (75) Trichloroethylene (ppb)
	.005
	1000
	5
	0
	Discharge from metal degreasing sites and other factories
	Some people who drink water containing trichloroethylene in excess of the MCL over many years could experience problems with their liver and may have an increased risk of getting cancer.

	(77) TTHMs Totla trihalomethanes (ppb)
	.10
	1000
	100
	n/a
	By product of drinking water chlorination
	Some people who drink water containing trihalomethanes in excess of the MCL over many years could experience problems with their liver, kidneys, or central nervous systems, and may have an increased risk of getting cancer.

	(78) (76) Toluene (ppm)
	1
	-
	1
	1
	Discharge from petroleum factories
	Some people who drink water containing toluene well in excess of the MCL over many years could have problems with their nervous system, kidneys, or liver.

	(79) (77) Vinyl Chloride (ppb)
	.002
	1000
	2
	0
	Leaching from PVC piping; Discharge from plastic factories
	Some people who drink water containing vinyl chloride in excess of the MCL over many years may have an increased risk of getting cancer.

	(80) (78) Xylenes (ppm)
	10
	-
	10
	10
	Discharge from petroleum factories; Discharge from chemical factories
	Some people who drink water containing xylenes in excess of the MCL over many years could experience damage to their nervous system.

	Disinfection By-Products, Precursors, and Residuals

	(79) TTHMs [total trihalomethanes] (ppb)
	.10


	1000
	100
	n/a
	By-product of drinking water disinfection
	Some people who drink water containing trihalomethanes in excess of the MCL over many years could experience problems with their liver, kidneys, or central nervous systems, and may have an increased risk of getting cancer.

	
	.083
	
	803
	
	
	

	(80) Haloacetic acids (HAA) (ppb)
	.060
	1000
	60
	n/a
	By-product of drinking water disinfection
	Some people who drink water containing haloacetic acids in excess of the MCL over many years may have an increased risk of getting cancer.

	(81) Bromate (ppb)
	.010
	1000
	10
	0
	By-product of drinking water disinfection
	Some people who drink water containing bromate in excess of the MCL over many years may have an increased risk of getting cancer.

	(82) Chloramines (ppm)
	MRDL=4
	-
	MRDL=4
	MRDLG=4
	Water additive used to control microbes
	Some people who use water containing chloramines well in excess of the MRDL could experience irritating effects to their eyes and nose. Some people who drink water containing chloramines well in excess of the MRDL could experience stomach discomfort or anemia.

	(83) Chlorine (ppb)
	MRDL=4
	-
	MRDL=4
	MRDLG=4
	Water additive used to control microbes
	Some people who use water containing chlorine well in excess of the MRDL could experience irritating effects to their eyes and nose. Some people who drink water containing chlorine well in excess of the MRDL could experience stomach discomfort.

	(84) Chlorine dioxide (ppb)4
	MRDL=0.8
	1000
	MRDL=800
	MRDLG=800
	Water additive used to control microbes
	Some infants and young children who drink water containing chlorine dioxide in excess of the MRDL could experience nervous system effects. Similar effects may occur in fetuses of pregnant women who drink water containing chlorine dioxide in excess of the MRDL. Some people may experience anemia.

	(84a) Chlorine dioxide, where any two consecutive daily samples taken at the entrance to the distribution system are above the MRDL.1
	MRDL=0.8
	
	
	MRDLG=0.8
	
	The chlorine dioxide violations reported today are the result of exceedances at the treatment facility only, not within the distribution system which delivers water to consumers. Continued compliance with chlorine dioxide levels within the distribution system minimizes the potential risk of these violations to consumers.

	(84b) Chlorine dioxide, where one or more distribution system samples are above the MRDL.1
	MRDL=0.8
	
	
	MRDLG=0.8
	
	The chlorine dioxide violations reported today include exceedances of the EPA standard within the distribution system which delivers water to consumers. Violations of the chlorine dioxide standard within the distribution system may harm human health based on short-term exposures. Certain groups, including fetuses, infants, and young children, may be especially susceptible to nervous system effects from excessive chlorine dioxide exposure.

	(85) Chlorite (ppm)
	1
	-
	1
	0.8
	By-product of drinking water disinfection
	Some infants and young children who drink water containing chlorite in excess of the MCL could experience nervous system effects. Similar effects may occur in fetuses of pregnant women who drink water containing chlorite in excess of the MCL. Some people may experience anemia.

	(86) Total organic carbon (ppm)
	TT
	-
	TT
	n/a
	Naturally present in the environment
	Total organic carbon (TOC) has no health effects. However, total organic carbon provides a medium for the formation of disinfection byproducts. These byproducts include trihalomethanes (THMs) and haloacetic acids (HAAs). Drinking water containing these byproducts in excess of the MCL may lead to adverse health effects, liver or kidney problems, or nervous systems effects, and may lead to an increased risk of getting cancer.


1This information is for public notification purposes only.

2These arsenic values are effective January 23, 2006. Until then, the MCL is 0.05 mg/l and there is no MCLG.

3Compliance with this total trihalomethanes MCL is required beginning December 16, 2001, for systems serving 10,000 or more persons and beginning December 16, 2003, for systems serving fewer than 10,000 persons and systems using only groundwater not under the direct influence of surface water.

4This information is for Consumer Confidence Report purposes only.

APPENDIX P.

Best available technologies (BATs) for radionuclides. The commissioner identifies as indicated in the following table the best technology available for achieving compliance with the maximum contaminant levels for combined radium-226 and radium-228, uranium, gross alpha particle activity, and beta particle and photon radioactivity.

Table I.

BAT for Combined Radium-226 and Radium-228, Uranium, Gross Alpha Particle Activity, and Beta Particle and Photon Radioactivity.

	Contaminant
	BAT

	1. Combined radium-226 and radium-228.
	1. Ion exchange, reverse osmosis, lime softening.

	2. Uranium.
	2. Ion exchange, reverse osmosis, lime softening, coagulation/ filtration.

	3. Gross alpha particle activity (excluding Radon and Uranium).
	3. Reverse osmosis.

	4. Beta particle and photon radioactivity.
	4. Ion exchange, reverse osmosis.


Small systems compliance technologies list for radionuclides.

Table II.

List of Small Systems Compliance Technologies for Radionuclides and Limitations to Use.

	Unit technologies
	Limitations (see footnotes)1
	Operator Skill Level required2
	Raw water quality range and considerations.2

	1. Ion exchange (IE).
	(a)
	Intermediate.
	All ground waters.

	2. Point of use (POU3) IE.
	(b)
	Basic.
	All ground waters.

	3. Reverse osmosis (RO).
	(c)
	Advanced.
	Surface waters usually require pre-filtration.

	4. POU3 RO.
	(b)
	Basic.
	Surface waters usually require pre-filtration.

	5. Lime softening.
	(d)
	Advanced.
	All waters.

	6. Green sand filtration.
	(e)
	Basic.
	All waters.

	7. Co-precipitation with Barium sulfate.
	(f)
	Intermediate to Advanced.
	Ground waters with suitable water quality.

	8. Electrodialysis/Electrodialysis Reversal.
	..
	Basic to Intermediate.
	All ground waters.

	9. Pre-formed hydrous Manganese oxide.
	(g)
	Intermediate.
	All ground waters.

	10. Activated alumina.
	(a), (h)
	Advanced.
	All ground waters; competing anion concentrations may affect regeneration frequency.

	11. Enhanced coagulation/ filtration.
	(i)
	Advanced.
	Can treat a wide range of water qualities.


1Limitations Footnotes: Technologies for Radionuclides:

a The regeneration solution contains high concentrations of the contaminant ions. Disposal options should be carefully considered before choosing this technology.

b When POU devices are used for compliance, programs for long-term operation, maintenance, and monitoring must be provided by water utility to ensure proper performance.

c Reject water disposal options should be carefully considered before choosing this technology. See other RO limitations described in the SWTR Compliance Technologies Table.

d The combination of variable source water quality and the complexity of the water chemistry involved may make this technology too complex for small surface water systems.

e Removal efficiencies can vary depending on water quality.

f This technology may be very limited in application to small systems. Since the process requires static mixing, detention basins, and filtration, it is most applicable to systems with sufficiently high sulfate levels that already have a suitable filtration treatment train in place.

g This technology is most applicable to small systems that already have filtration in place.

h Handling of chemicals required during regeneration and pH adjustment may be too difficult for small systems without an adequately trained operator.

i Assumes modification to a coagulation/filtration process already in place. 

2National Research Council (NRC). Safe Water from Every Tap: Improving Water Service to Small Communities. National Academy Press. Washington, D.C. 1997.

3A POU, or ``point-of-use'' technology is a treatment device installed at a single tap used for the purpose of reducing contaminants in drinking water at that one tap. POU devices are typically installed at the kitchen tap. See the April 21, 2000 NODA for more details.

Table III.

Compliance Technologies by System Size Category for Radionuclide NPDWR's.

	Contaminant
	Compliance technologies1 for system size categories (population served)

	
	25 – 500
	501 – 3,300
	3,300 – 10,000

	1. Combined radium-226 and radium-228.
	1, 2, 3, 4, 5, 6, 7, 8, 9.
	1, 2, 3, 4, 5, 6, 7, 8, 9.
	1, 2, 3, 4, 5, 6, 7, 8, 9.

	2. Gross alpha particle activity.
	3, 4.
	3, 4.
	3, 4.

	3. Beta particle activity and photon activity.
	1, 2, 3, 4.
	1, 2, 3, 4.
	1, 2, 3, 4.

	4. Uranium.
	1, 2, 4, 10, 11.
	1, 2, 3, 4, 5, 10, 11.
	1, 2, 3, 4, 5, 10, 11.


Note: 1 Numbers correspond to those technologies found listed in Table II.
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