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Dear Dr. Marcus:

The U.S. Environmental Protection Agency Region 4 conducted a Priority Review of the Public Water
System Supervision (PWSS) Program administered by the South Carolina Department of Health and
Control (SC DHEC) on April 1 through April 4, 2019. The evaluation focused on core PWSS Program
elements. This review also focused on the following specific priority areas:

Program Administration and Implementation

Sanitary Survey Program Management

Compliance Assistance and Enforcement

Lead and Copper Rule Implementation

Stage 2 Disinfectants and Disinfection Byproducts Rule Implementation
Drinking Water Treatment Additive Approval Process

The Priority Review confirmed SC DHEC’s successful implementation of federal requirements for
primary implementation and enforcement of the PWSS Program. Please review the report and provide
comments to the EPA within 30 days. If you have questions regarding any aspect of the report or
evaluation process, please contact me or have a member of your staff contact Ms. Janine Morris, of the

Drinking Water Section, at (404) 562-9480.

erely —

Jeaneanne M. Gettle, Director
Water Division
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cc (via email): Ms. Myra Reece, SC DHEC
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SOUTH CAROLINA DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL
PUBLIC WATER SYSTEM SUPERVISION (PWSS) PROGRAM PRIORITY REVIEW REPORT

April 1-4, 2019
EXECUTIVE SUMMARY

On April 1 through April 4, 2019, the Drinking Water Section, of the U.S. Environmental Protection Agency {EPA)
Region 4, conducted a Priority Review of the Public Water System Supervision (PWSS) Program administered by
the State of South Carolina’s Department of Health and Environmental Control (SC DHEC). The purpose of this
review was to assess the compliance of SC DHEC with the requirements for primary enforcement responsibility
set forth in Title 40 of the Code of Federal Regulations Part 142 {40 CFR Part 142); to determine whether the
program administration is effective and successful; and to identify specific actions for improvement of the
State's PWSS Program.

This review also focused on the following specific priority areas:

= Program Administration and Implementation

= Sanitary Survey Program Management

=  Compliance Assistance and Enforcement

® Lead and Copper Rule Implementation

= Stage 2 Disinfectants and Disinfection Byproducts Rule Implementation
=  Drinking Water Treatment Additive Approval Process

The Priority Review confirmed SC DHEC's successful implementation of federal requirements for primary
implementation and enforcement of the PWSS Program. This was demaonstrated by SC DHEC's ability to exceed
the FY 2018 EPA National Program Measures for the PWSS Program and adoption of regulatory authority for all
federal PWSS Program rules promulgated to date. In addition, SC DHEC's organizational structure and contact
information are readily available on-line, as are rules, implementation and technical guidance, and system
information (through the South Carolina Drinking Water Watch). This access to information greatly aided EPA
Region 4 in its preliminary review and provides program transparency and easy access to information by the
public.

SC DHEC has a well-documented sanitary survey program. The guidance documents follow state and federal
regulation reguirements for defining and making significant deficiency determinations. State staff undergo a
combination of classroom, field, and health and safety training to become drinking water inspectors. The EPA
evaluated and confirmed the effectiveness of SC DHEC's sanitary survey program during an oversight inspection
performed at the City of Denmark public water system. The State Inspector reviewed all eight {8) critical
elements, and deficiencies were appropriately identified for corrective action, as required under the Federal and
State Groundwater Rules.

The enforcement program operating procedures offer checks and balances and limit arbitrary and capricious
decisions in referral to enforcement of sanitary survey significant deficiencies.

Staff members were knowledgeable about the PWSS Program {rule implementation, capacity development,
sanitary survey program, etc.) and demonstrated dedication to the mission of public health protection,
interacting professionally with the public, their management and each other. While interviews focused on the
overall effectiveness of the program, every manager and staff member independently confirmed a focus on
assisting systems in achieving and maintaining compliance with standards protective of public health. This
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emphasis was deemed a critical element in the success of SC DHEC's PWSS Program. The State maintains an
effective compliance and enforcement program as demonstrated by the low number of water systems
considered by the EPA to be priorities for enforcement (Enforcement Targeting Tool (ETT) score greater than or
equal to 11). Throughout 2018, one or less systems were considered priorities for enforcement which is
equivalent to 0.1 percent or less of the number of the systems in the State. Nationally, during the 2018
timeframe, between 1.4 percent - 1.7 percent of systems are in priority status. SC DHEC has significantly less
systems in priority status than the National percentage.

The Fee System utilized by SC DHEC continues to be an effective too! for achieving and maintaining system
compliance with monitoring and reporting requirements. Use of stipulated penalties as an enforcement tool has
also been effective in hastening systems’ return to compliance (RTC).

During the review, four (4) of the 23 systems that were evaluated for compliance with the Lead and Copper Rule
(LCR) had action level exceedances (ALEs). The team made two (2) recommendations based upon findings during
the review: (1) The EPA found that SC DHEC Regional Office staff did not have access to the original sample site
locations. The EPA recommends that the Central Office and Regional Office develop a communication strategy
to provide access to the sample site locations to the Regional Office staff, and; (2) The LCR Implementation
Standard Operating Procedure (SOP) Manual was incomplete. The EPA recommends that SC DHEC update their
LCR SOP to reflect current practices.

The review also identified four (4) findings under the Stage 2 Disinfectants and Disinfection Byproducts Rule
{Stage 2 DBPR) as follows: (1) There were no monitoring plans for additional samples collected by the system.
Since the additional samples are considered compliance samples, the EPA recommends that SC DHEC document
approved Stage 2 DBPR compliance monitoring plans in writing. {2) Beaufort-Jasper Water and Sewer Authority
suspended their DBP sampling for two (2) months due to "abnormal conditions”. As discussed during the exit
conference, SC DHEC will provide the EPA with valid reason(s) to suspend supplemental monitoring; (3) The EPA
found discrepancies between hardcopy analytical results and data stored electronically by SC DHEC. SC DHEC
may want to consider implementing a quality assurance check on data that is manually entered into the Safe
Drinking Water Information System State (SDWIS/STATE), and; {4} The EPA identified that when systems were
placed on reduced monitoring, there was no official documentation detailing nor approving which sample
locations were retained. The EPA recommends that SC DHEC issue a compliance monitoring plan approval letter
along with a form that includes the locations that will be monitored and the frequency for the reduced
monitoring.

SC DHEC utilizes two (2) opportunities to review and approve additive chemicals used to treat drinking water:
permitting review and sanitary surveys. The basis for determining that a chemical is safe for use in treating
drinking water, American National Standards Institute/NSF {ANSI/NSF) International certification, is codified in
SC DHEC State Primary Drinking Water Regulation R.61-58. This approach is consistent with most of the State
PWSS Programs and is regarded as effective in ensuring public health protection under the SDWA. However,
requiring ANSI/NSF certification does not ensure compliance with other environmental statutes, such as the
Federal Insecticide, Fungicide and Rodenticide Act (FIFRA). For this reason, the EPA recommends that SC DHEC
coordinate with the Clemson Department of Pesticide Regulation to ensure proper FIFRA registration for
additive chemicals used in drinking water.

The EPA noted concerns expressed by the State reflecting issues of national relevance. These included: (1)
setting enforceable maximum contaminant levels {MCLs} and health advisories were needed for unregulated
contaminants; (2) technical and financial capacity challenges associated with small systems, and; (3} an
increased PWSS Program implementation burden related to the Revised Total Coliform Rule (RTCR}. EPA Region
4 will continue to engage in opportunities to address these concerns nationally and provide support to State-
specific efforts.
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The EPA also noted the State’s appreciation for past EPA training opportunities and the request that such
opportunities continue. Additional comments and observations are included both within the text of this report
and in a concluding section at the end of the repart (Appendix A: Key Findings and Recommendations).
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Summary of State Drinking Water Program

The EPA conducted an end-of-year evaluation of the FY 2018 Public Water System Supervision (PWSS} Program
administered by SC DHEC. SC DHEC regulated 1,408 active public water systems (PWS) that collectively served
3.9 million customers. These water systems were divided into 581 community water systems (CWSs}, 102 non-
transient nan-community water systems (NTNCWSs), and 725 transient water systems (TNCWSs). Based upon its
review and the State's exceedance of the EPA National Water Program Measures, the EPA concluded that 5C
DHEC continues to implement an effective drinking water program.

IE'E 1: EPA National Water Program Measures — SC DHEC
|

[ |

EPA National Water Program Measures State FY18 Fyis

i Results EPA EPA

! National | Region 4
Target | Target

Percent of the population served by CWSs that receive drinking water 96.3% 96.1% 196.1%
that meets all applicable health-based drinking water standards through
approaches including effective treatment and source water protection.

Percent of CWSs that meet all applicable health-based standards 198.3% 96.2% 96.2%
| through approaches that include effective treatment and source water

protection. |

Percent of "person months" {i.e. all persons served by CWSs times 12 98.6% | 97.9% 97.9%
months) during which CWSs provide drinking water that meets all ‘
applicable health-based drinking water standards.

State Resources

SC DHEC currently implements the PWSS Program using a portion of the Performance Partnership Grant (PPG)
awarded by the EPA.

Table 2: PPG Funding and Set-Aside Funding — SC DHEC
; FY 2018 EPA Total PPG Funding | $13,846,000

=

| FY 2018 EPA PWSS Share PPG I $1,021,000

T — . —

' FY 2017 EPA DWSRF Set-Aside $2,225,070
! Funding

As of December 31, 2018, SC DHEC expended $1,084,044 (49 percent) of the awarded FY 2017 set-asides. In
September 2018, the State was awarded its FY 2018 DWSRF grant.

During FY 2018, SC DHEC also billed water systems $4.8 million for monitoring fees and for support of services
such as the State's plans review and permitting programs.

Status of Rule Adoption

SC DHEC has adopted regulatory authority for all federal PWSS Program rules promulgated to date.
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The EPA has formally approved primacy applications submitted by SC DHEC for all but the following three (3)
PWSS Program rules: (1) Ground Water Rule (GWR); (2} Lead and Copper Short-Term Revisions and Clarifications
(LCR STR), and; (3) Revised Total Coliform Rule (RTCR). For each of these three (3) rules, the State has submitted
a complete final primacy application to the EPA, and thus is designated as having interim primacy.

On August 24, 2017, the EPA transmitted a second round of comments to SC DHEC on the State's RTCR primacy
application. The comments requested clarification of discussions presented by SC DHEC in its responses to the
EPA's first round of comments on the application. Remaining unresolved issues relate to a few of the special
primacy requirements associated with the rule. The State's response to the latest round of EPA comments is
under development.

SC DHEC submitted its responses to EPA comments on primacy revision applications for both the GWR and

LCR STR in February 2015. The Region's Drinking Water Program anticipates recommending these applications to
the Regional Administrator for tentative approval along with RTCR during FY 2019, once the remaining RTCR
issues are resolved.

Sanitary Survey

Engineers in the Drinking Water and Recreational Waters Compliance Section of SC DHEC's Bureau of Water
office in Columbia conduct sanitary surveys and site visits for surface water systems in South Carolina, while
staff in SC DHEC's eight {8) regional offices are responsible for conducting sanitary surveys at all ground water
and purchased water systems. The State aims to complete sanitary surveys everyone (1) to two (2} years based
upon performance history for CWSs, every two (2) years for NTNCWSs, and every three (3) years for TNCWSs.

SC DHEC is close to completing sanitary surveys for all CWSs in accordance with required federal schedules --
once every three (3) or five (5) years (depending on system performance history). SC DHEC has not placed any
CWSs on a 5-year schedule; thus, under federal regulations, a survey for each system is required once every
three (3) years. Through Calendar Year 2018 (Q1 FY 2019), sanitary surveys for 98.06 percent of CWSs were
completed within this 3-year timeframe.

The sanitary survey form used by state inspectors for surface water systems has 39 technical questions to
answer; the form for ground water systems has 52 questions. Questions marked with an asterisk {(*} on the
inspection form are significant and if the inspector issues an "Unsatisfactory" rating to the question, a referral to
the enforcement program is processed to address the significant deficiency. Through FY 2018, no water systems
in South Carolina are on record as having incurred GWR Treatment Technique {TT) violations for failure to
address significant deficiencies identified during sanitary surveys.

SC DHEC has a well-documented sanitary survey program. Their guidance document {Appendix B: SC DHEC
Guidelines for Conducting a Ground Water and Distribution System Sanitary Survey) follows state and federal
regulation requirements for defining and making significant deficiency determinations. State staff undergo a
combination of classroom, field, and health and safety training to become drinking water inspectors. The EPA
evaluated SC DHEC's sanitary survey program during an oversight inspection performed at the City of Denmark
on April 2, 2019. The oversight inspection {Appendix C. Oversight Inspection) confirmed the effectiveness of SC
DHEC's sanitary survey program. The State Inspector reviewed all eight {8) elements as required under the State
GWR (R. 61-58.16(D){3){a)-(h})) and the Federal GWR (40 CFR 141.401(c){1)-{8)) respectively. The SC DHEC
Inspector appropriately identified deficiencies for corrective action in accordance with State Guidance.
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Enforcement/Enforcement Targeting Tool

The EPA Region 4 works closely with all states in the Region to address systems that are in non-compliance and
reduce the number of systems that are in priority status. On a quarterly basis, the EPA evaluates the ETT,
provides reports to the states, and holds meetings {as necessary) to discuss the states' progress with addressing
the ETT and addressing any overall PWS enforcement program implementation issues. In the last five (5) years
(October 2013-October 2018), the number of ETT priority systems in South Carolina has fluctuated between zero
(0) and six (6). During FY 2018, SCDHEC had one (1) or less systems on the ETT pricrity list (Table 3: FY 2018
Quarterly ETT Summary — SC DHEC). This number of priority systems accounts for 0.1 percent or less, of the
systems in South Carolina.

_Tab_le 3:FY 2018 Quarterl\_f ETT Summary — ch DHEC

| ETT List Priority | Additional Systems PWS PWS Out of PWS with PWS with
Systems | Systems added @ Added for with Compliance | Formal Informal .
. due to Formal LCRTT ETT 1- Enforcement Enforcement .
: Enf > 2 years Viols 10 i
| old without
RTC ,
' October 1| 1| 0| 86 | 94 | 2| 10
12017 | L |
%January E 0 1 1| 93| 102 | o 24
52018 ; | !
4 . } | | | |
! ’ ‘ I [ '
| April 2018 1 0 0| 100 | 110 5 l 18 |
| | I | ] 1 .
uly2018 | 1 0 o] o8 110 3| 6

The EPA utilized a combination of data analysis, personnel interviews, and comparison of established program
strategies/practices with the Drinking Water Enforcement Response Policy (ERP) to evaluate SC DHEC's PWSS
implementation of the compliance and enforcement program. The South Carolina Department of Health and
Environmental Control Uniform Enforcement Policy for the Office of Environmental Quality Control (UEP), The
Standard Operating Procedure: Drinking Water Enforcement Program Business Process (SOP), The Bureau of
Water: Drinking Water Penalty Assessment Guide-Revised July 30, 2016 {Penalty Guide), SC DHEC's Mode!
enforcement documents, and Planning Stage Language EHM Il were reviewed to gather information on the
processes in place and for consistency with the ERP requirements to ensure that the policies did not impede the
ability of SC DHEC to meet the expectations for timely and appropriate compliance and enforcement. The UEP is
the policy that provides the uniferm procedures for the conduct of enforcement actions and uniform criteria for
the assessment of civil penalties for the SC DHEC Office of Environmental Quality Control. It should be noted
that the name of this office has been changed to the SC DHEC Office of Environmental Affairs. The SOP and the
Penalty Guide are the additional written procedures and processes specific to the S5C DHEC Office of
Environmental Affairs, Burezau of Water, Division of Drinking Water Protection (DWP). The Drinking Water
Compliance Monitoring Section within the DWP issues all informal responses to non-sanitary survey related
violations of the Safe Drinking Water Act (SDWA) for the PWSS program. The staff conducting the sanitary
surveys also handle related correspondence until there is a violation. Once there is a violation, it is referred to
the Drinking Water Enforcement Section (DWES) within the DWP. The DWES addresses violations of the SDWA
upon referral of the violation from other Bureau of Water programmatic staff. The cases are assigned by the
DWES manager to an enforcement project manager, who evaluates the case and schedules an enforcement
conference with the system to discuss the violation(s). Based upon the conference outcome, merits of the case,
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and in-line with the Penalty Guide, the enforcement project manager, along with the associated technical and
managerial staff, determines the appropriate level of enforcement. It should be noted that all formal
enforcement receives either an assessed penalty or what is known as a stipulated or deferred penalty. A
stipulated penalty is a penalty that is suspended and only goes into effect if the entity does not comply with the
requirements of the order.

SC DHEC has been successful in addressing systems that became priority systems in a timely fashion {i.e., within
six (6) months or two (2) quarters of becoming a priority system). To address these systems, SC DHEC either
obtained an RTC or issued formal enforcement. SC DHEC was able to address priority systems either by RTC or
issuance of formal enforcement on average within 4.4 and 9.6 months respectively (See Figure 1: Average
Months to Reach Current Status Since PWS Reached Priority Status). This is within the 6-month timeframe
defined as timely by the ERP for the RTC category and just over that timeframe for the issuance of formal
enforcement category. The average months since the PWS reached Priority Status to an ETT score of zero (0) by
Formal Enforcement category increased from the FY 2017 value which was 4.5.

Figure 1: Average Months to Reach Current Status Since PWS Reached Priority Status
Dataobase: October 2013-October 2018 Data Freeze

Average Months Since PWS5 Reached Priority Status: SC

24

Priortty Status to
below 211

mPrortty Status toETT
of Obhy Fomal
Enforcement

m Priority Status tofully

12 RTCd

m Priatity Staha to Now
of PWS not yet RTCd

The EPA evaluates not only the timeliness of addressing priority systems, but also the effectiveness of
enforcement activities to RTC systems in non-compliance. This is done through an evaluation of the systems that
remain out of compliance despite the issuance of formal enforcement. On a quarterly basis, any system that has
a formal enforcement action dated two (2) years or older and has remained in non-compliance was added to the
ETT list irrespective of the current ETT score. These systems are then discussed with the state to determine if the
current enforcement was effective in obtaining RTC, SC DHEC had one (1) system added for this reason for two
(2) quarters over the FY 2018 timeframe. This system was in the process of consolidating with a larger system
requiring additional time. Additionally, the EPA evaluated the current LCR TT violations. SC DHEC had one (1)
system with LCR TT violations over the FY 2018 timeframe. This system is no longer a PWS and was inactivated.
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The EPA also discusses each state's performance regarding the Annual Commitment System (ACS) SDWAD2
commitment. This commitment is incorparated into each state's annual PWSS grant workplan and is used as a
tool to evaluate progress towards addressing priority systems. SC DHEC met the FY 2018 ACS SDWAD2
commitment for the State. See Table 4. Systems thot are Addressed or Resolved, below for the specifics.

Table 4; Systems that are Addressed or Resolved (for systems that scored >= 11 this Fiscal Year)
Database: October 2018 SDWIS/FED Freeze (For most states, this includes data through June 30, 2018)

| State : FY 2018 ACS Commitment | Overall Systems Addressed in FY 2018 ‘
E § S _ _ {
| sc 2 : 4 !
In addition to the above Table, during FY 2018, the EPA nationally tracked small CWSs (population 3300 or less)
that were ETT priority systems without being addressed for three (3) quarters or more, as of the October 2018
ETT list. SC DHEC did not have any small CWSs that had been on the ETT priority list without being addressed for

three (3) quarters or more.
DWSRF Program Integration: Capacity Development

SC DHEC relies on its sanitary survey program as the primary means for identifying and prioritizing water
systems in need of improving their technical, managerial, and financial capacity. For systems receiving an
"Unsatisfactory" rating on a sanitary survey, SC DHEC generally uses its technical assistance resources to work
with the system to correct problems. Of the 621 sanitary surveys conducted by SC DHEC during State FY 2018,
only eight (8] resulted in an “Unsatisfactory” rating. Compared to State FY 2017, fewer surveys were completed
in FY 2018 due to staff vacancies in the sanitary survey program around the State. Of the eight (8) systems
receiving an “Unsatisfactory” rating in 2018, two (2) CWSs have active DWSRF-funded projects to correct their
deficiencies, which will return them to compliance. One {1) community water system is operating under a 5C
DHEC enforcement action, another CWS has RTC'd, and one (1) is under order to submit a corrective action plan.
One (1) NTNCWS has corrected its deficiencies, and two (2) TNCWSs are working towards compliance through
enforcement activities.

Most systems in South Carolina, 504 out of 581 or 87 percent for CWSs, are classified as small {service
populations less than or equal to 10,000) and many of these systems benefit from assistance provided by SC
DHEC and its partner organizations. Activities undertaken during FY 2018 in a few of the assistance program
areas are outlined below:

1. Monitoring Fee Program. Each of the State's 1,408 PWS was hilled an annual fee to support monitoring
and analytical services provided by SC DHEC far compliance with applicable drinking water regulations, as
well as for support of SC DHEC's operator training and plans review/permitting programs. The monitoring
fee is calculated using a formula derived in consideration of the number of sources used by the system,
whether the source is groundwater and/or surface water, and total number of active taps in the system.
Total billings among all (federal and state defined) water systems during state FY 2018 were $4.8 million.

2. Area-Wide Optimization Program {AWOP). SC DHEC's efforts to maximize public health protection by
optimizing particulate removal at the 60 surface water treatment plants in the State and reducing
disinfection byproduct (DBP) formation among all water systems is supported by the PWSS Program set-
aside of the DWSRF grant. In calendar year 2017, about 84 percent of the 3 million people drinking water
from a surface water plant in South Carolina received the water from a plant optimized for microbial
protection. Approximately 47 percent of the people receiving water from a surface water system drank
water optimized for disinfection byproduct control.
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3. Office of Rural Water. During FY 2018, SC DHEC's Office of Rural Water collaborated with internal SC DHEC
staff and external groups like South Carolina Rural Water Association (SC RWA), Southeast Rural
Community Assistance Project, and the South Carolina Rural Infrastructure Authority, to train water
operators on regulations, engage communities about the benefits of water system partnerships, provide
outreach to schools regarding water quality issues, and assist systems in maintaining or regaining
compliance with the LCR.

4. OQutside Technical Assistance, SC DHEC utilizes a contract with the SC RWA to provide outside assistance
to small water systems. The contract is supported by the Technical Assistance for Small Systems set-aside
of the DWSRF grant. During FY 2018, SC RWA made 139 visits to water systems to provide assistance
related to water loss, continued distribution system mapping assistance so that maps for 28 systems are
now completed and provided specific operational and regulatory compliance help to 11 additional
systems. SC RWA helped systems meet documentation requirements and held 20 training classes during
the year on a variety of regulatory compliance, and utility operation and management topics.

5. Encouraging Consolidation and Regionalization. During FY 2018, SC DHEC's DWSRF Program partnered
with five (5) other funding groups to support the City of Florence with its takeover and upgrades of a
nearby non-viable system. The Program remained poised to offer assistance in any form when
communities expressed interest in exploring methods for sustainability improvements within their
communities through water system partnerships, or when probiems of non-viable systems were brought
to SC DHEC's attention.

DWSRF Program Integration: Operator Certification

In South Carolina, the Operator Certification program is administered by the Department of Labor Licensing and
Regulation's Environmenta! Certification Board {Board) and enforced by SC DHEC. The Environmental
Certification Board members are licensed water, distribution, and wastewater operators, licensed well drillers,
members of the public, a state regulatory agency representative, and a representative of an educational
institution involved in operator training. Meetings are held monthly to discuss general business, hear reports,
address disciplinary actions, and all issues involving environmental certification programs.

The Board is responsible for initial licensing and renewal processing for bottled water, well drillers, water
distribution, water treatment, biological and physical/chemical wastewater operators. The Board also monitors
compliance with disciplinary orders. As a convenience for operators, licensees are mailed reminder cards.
Licensees can pay online or download a paper renewal form from the Board'’s website. Online renewal is also
allowed for proxy (third party) payments by providing licensees with a link and allowing payments to be made
on their behalf. However, the proxy is not able to view the actual renewal questionsfanswers thereby,
protecting the privacy of licensees.

The State continues to meet the public health objectives and nine {9) baseline standards under the provisions of
the 1986 Safe Drinking Water Act Amendments. The EPA approved the most recent Operator Certification
program annual submittal on September 9, 2018. All CWSs and NTNCWSs are required to have a certified
operator. During FY 2018, all CWSs and NTNCWs had a certified operator in charge at the appropriate grade
level in South Carolina.

In the State, water treatment plants are classified by the type of treatment provided. Distribution systems are
classified by the amount of water produced and whether fire protection is provided.
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Table 5: Number of Distribution System Operators by PWS Type & Operator Grade — SC DHEC

System Capacity (MGD) | CWS NTNCWS | Operator Grade
0to<06 307 70 D
>0.6 to <6 176 12 C
>6 to <20 . 29 1 8
>20 20 0 A
Totals 532 83 615
Table 6: Number of Water Treatment Operators by PWS Type & Operator Grade — SC DHEC
System Capacity (MGD) | CWS NTNCWS | Operator Grade
0to <0.6 235 13 A
111 9 B
169 11 C
480 32 D
175 5 Trainee (T)
f >0.6to<6 207 21 A
80 5 B
130 38 C
204 30 D
a9 4 Trainee (T)
>6 t0 < 20 92 0 ‘A
36 0 B
31 0 C
204 0 D
| 89 0 Trainee (T)
>20 185 0 A
44 0 B
28 0 C
42 0 D
24 0 Trainee (T)
Totals 718 34 A
271 14 B
i 358 48 C
l 758 70 D
308 9 Trainee (T)

Rule Implementation: Lead and Copper Rule

The LCR was selected for evaluation during the Priority Review due to the national focus on Health-Based
Violations in the Strategic Measure Goal SM-2: “By September 30, 2022, reduce nationwide the number of CW5Ss
out of compliance with health-based standards to 2,700.”
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Methodology

Water System File Selection

The team reviewed the LCR files of 23 PWSs for compliance for lead and copper. Depending on the monitoring
plan, the annual or three-year results were reviewed and the 90th percentiles were confirmed. The 23 systems
selected for review were intentionally selected for different source water types, different population sizes and
compliance status, representing the various factors that would affect a water systemn’s ability to comply with all
LCR standards. The water systems meeting these selection criteria were in a random list from which they were
selected.

Data Capture Forms
A Data Capture Form (DCF) is an Excel workbook that assists the reviewers with identifying discrepancies

between primacy agency information and the compliance data in SDWIS/FED for every regulation reviewed. A
DCF was completed for each of the 23 systems selected to review for LCR compliance. System details were
entered on the LCR tab of each DCF and key monitoring data was calculated manually to check the data
presented by SDWIS State.

Data Verification
Detailed information was captured using a DCF for each water system and the 90th percentile was hand
calculated by the LCR team.

The team determined if a system was correctly implementing a routine or reduced monitoring schedule based
on the population of the water system and the number of samples being collected. Then site locations and dates
identified were entered on the worksheet with the associated lead and copper concentration for each sample
collected during the period of review. The 90th percentile was calculated by the formula in the DCF and was
compared to the 90th percentile results calculated by the EPA review team. Any discrepancies in 90th percentile
were flagged by the form. Also, any Action Level Exceedances (ALEs) or failure to monitor (M/R) violations were
identified by the DCF and verified by the team. During the review, four (4) water systems had ALEs out of the 23
water systems that were evaluated.

SC DHEC uses SDWIS/STATE to calculate the 90th percentile and follows a three-step procedure for ALEs. When
an ALE occurs, the State reviews sample collection procedures, verifies the accuracy of the laboratory data, and
interviews homeowners on collection methods. SC DHEC currently has a Lead and Copper SOP that was updated
in 2016. The SOP instructs the water system on requirements and deadlines when an ALE has occurred. When
an ALE has occurred, the water system receives a letter informing them of the exceedance and the value; the
letter includes the required steps the water system must take to address the ALE and RTC. The water system is
required to provide Public Education, Source and Distribution Water Quality Parameters, Source Water
Monitaring, and Optimal Corrosion Control Treatment. SC DHEC uses two (2) contracted laboratories (Rogers &
Callcott and Test America) to test LCR samples.

The State ensures best practices for correct sample site locations with the use of a “T-code” number. A T-code is
assigned to all sample site locations and must be submitted with the sample or the laboratory will not perform
the analysis. If the water system must sample from a different location, a change form must be submitted to 5C
DHEC along with a justification for the change in sample site location. SC DHEC does not allow water systems to
collect less than five lead and copper samples per monitoring period. The number of sample taps is verified
during the sanitary survey of the water system. Site locations are stored at the central office, and regional staff
do not review or have access to the original site locations.

The Regional office of SC DHEC handles documentation and permitting for new water systems. New water

Page 12 of 36



systems receive an introductory letter which explains the state drinking water fee system and self-monitoring
for lead and copper sampling. The new water system is added to the state inventory, a construction evaluation
is conducted, the permit is issued, and the system is constructed. The water system’s information is then
entered into SDWIS/STATE and the sample schedules are created. SC DHEC does not require schools and
childcare facilities to perform lead and copper testing separate from the water system routine sampling.

LCR Key Findings & Recommendations

{1) FINDING: Regional SC DHEC's staff did not have access to original sample site locations.

RECOMMENDATION: Central and Regional offices should develop a communication strategy for
regional staff to have access to sample site location files.

{2) FINDING: The LCR SOP manual provided by the State was incomplete.
RECOMMENDATION: SC DHEC should update their LCR SOP to reflect current practices.
Rule Implementation: Stage 2 Disinfectants and Disinfection Byproducts Rule

The Stage 2 Disinfectants and Disinfection Byproducts Rule (Stage 2 DBPR) was selected for evaluation during
the Priority Review due to the national focus on Health-Based Violations in the Strategic Measure Goal SM-2:
“By September 30, 2022, reduce nationwide the number of CWSs out of compliance with health-based
standards to 2,700.” Most health-based violations in the Region 4 states are for MCL violations of the Stage 2
DBPR. The EPA conducted a detailed review on Stage 2 DBPR compliance determination practices and
interviewed key SC DHEC Drinking Water Managers and staff about DBP rule implementation during the Priority
Review.

Methodology

Water System File Selection

The team reviewed the Stage 2 DBPR files of 24 PWSs for compliance for Total Trihalomethanes (TTHM) and the
five (5) Haloacetic Acids (HAAS), and one (1) surface water PWS for compliance with the S1 DBPR precursor
removal requirements for Total Organic Carbon. Depending on the monitoring plan, annual and quarterly results
were reviewed, and annual averages or locational running annual averages (LRAAs) were confirmed where
required. The 24 systems selected for review were intentionally selected for different source water types,
different population sizes and compliance status, representing the various factors that would affect 2 water
system’s ability to comply with all Stage 2 DBPR standards.

Data Capture Forms
DCFs are an Excel workbook that assists the reviewers in identifying any discrepancies between primacy agency

information and the compliance data in Safe Drinking Water Information System Federal {SDWIS/FED) for every
regulation reviewed. A DCF was completed for each of the 24 systems selected to review for Stage 2 DBPR
compliance. System details were entered on the DBPR tab of each DCF and key monitoring data was calculated
using built in formulas that simulated the rule requirements for DBP monitoring.

The team determined if a system was correctly implementing a routine or reduced monitoring schedule based
on the number of samples and locations the DCF calculated the system needed to collect. The sample site
locations and dates collected were then entered on the worksheet with the associated TTHM and HAAS
concentration for each sample collected during the period of review. The LRAA calculated by the formula in the
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DCF was compared to the LRAA results calculated by SC DHEC to determine discrepancies. Any discrepancies in
LRAA were flagged by the form. Also, any MCL (TTHM > 0.080 mg/L, HAAS > 0.060 mg/L) or failure to monitor
(M/R) violations were identified by the DCF and verified by the team.

Data Verification

The EPA received an Excel workbook with all raw DBPR monitoring data from SC DHEC for the 24 systems
selected for the file review. The data in the workbook matched the period of review {July 2017 - June 2018).
Included in this file were the PWS ID numbers, PWS names, the population served by each system, date and
location each sample was taken and the analytical results for TTHM and HAAS. The spreadsheet also included a
compliance calculation for the LRAA and the Operational Evaluation Level (QEL). The latter helped the team find
where an operational evaluation was triggered by the water system.

Analyte results stored in the SC DHEC database and results from the laboratories conducting the analysis were
compared to determine the consistency of data. The EPA confirmed that the TTHM and HAAS concentration and
the sampling location matched both the SC DHEC files and the files of the laboratory which processed each
sample. If all information matched, the team designated that the data was verified on the correlating system
DCF. In the instance in which a system’s analytical results did not match the {aboratory results on file, a note was
made for that system and the question was addressed to SC DHEC staff during interviews,

The EPA interviewed SC DHEC State Administrators to gather general information about how the primacy agency
manages the DBPR regulations in their PWSS Program. The general questions were developed from a detailed
rule-specific review that the EPA has conducted in several states across the country. The EPA also questioned
the State Administrators about specific observations for the selected group of water systems.

Stape 2 DBPR Key Findings & Recommendations

Water Systems that Conduct Supplemental DBP Compliance Monitoring

(3) FINDING: The EPA found five (5) CWSs in the State that participate in supplemental monitoring in
addition to DBPR sampling conducted by SC DHEC regional staff. According to 40 CFR 141.620{d)(1) and
SC State Regulation R.61-58.15.B(3)(a), if a water system takes more than one sample per quarter at a
monitoring location, they must average all samples taken in the quarter at the location to determine a
quarterly average to be used in the LRAA calculation. Supplemental compliance monitoring systems
average sample results from SC DHEC regional staff monitoring and system-conducted supplemental
maonitoring to determine compliance.

Of the 24 water systems the team reviewed for Stage 2 DBPR compliance, two (2} systems were
approved to conduct supplemental monitoring. Through interviews with SC DHEC compliance staff and
managers, the team determined that verbal approval was given to all supplemental monitoring systems
that had requested additional samples be used for compliance determination. According to the Stage 2
DBPR, these systems should have state-approved compliance monitoring plans according to the
requirements of 40 CFR 141.622 (Subpart V monitoring plan). The corresponding State regulation is
Regulation 61-58.15.D. The team was informed by SC DHEC that there was no documentation of
monitoring plans for additional samples the systems collect which count for compliance.

RECOMMENDATION: SC DHEC should document approved 40 CFR 141.622 Stage 2 DBPR Monitoring
Plans in writing with the water systems and place a copy in the water system’s file for reference. The
EPA suggests that a standard state form take the place of letters or supplement the notification as a best
management practice.
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{4) FINDING: During staff and management interviews, SC DHEC explained that when a system elects to
participate in supplemental monitoring, all the samples collected are calculated into the LRAA to
determine compliance and if any of the samples in the monitoring plan are missed, then none of the
water system'’s supplemental monitored samples are to be counted to determine compliance. In August
and September 2013 one (1) of the systems that participate in monthly supplemental monitoring,
Beaufort-Jasper Water and Sewer Authority (PWS 1D No. SC0720003), suspended their DBP sampling for
two {2) months. The system samples monthly at the state-approved compliance monitoring locations
using their own laboratory for analysis. SC DHEC monitors once a quarter, in-line with what the Stage 2
DBPR requires as a minimum. The supplemental results for the system continued to be used for
compliance determination despite the failure to monitor according to the approved plan. No monitoring
and reporting violations were assessed for the system’s failure to monitor.

The correspondence from the system to SC DHEC states that monitoring was suspended due to
“abnormal conditions.”

RECOMMENDATION: As recommended, SC DHEC agreed to provide the EPA with valid reasons for a
system to suspend supplemental monitoring (and how such incidents will be determined for
compliance). SC DHEC staff will also follow up with Beaufart-Jasper Water and Sewer Authority to
determine why sampling was suspended in August and September 2013.

{5} FINDING: The EPA found discrepancies between analytical results for the Georgetown County Water
and Sewer District (GCWASD) Waccamaw Neck (PWS ID No. $€2220010). The paper copies of the
laboratory results for the system were different from the data stored electronically by SC DHEC. The
team determined that GCWASD is one of the systems conducting their own supplemental monitoring
and is contracting with certified laboratories which was noted in SDWIS/STATE along with each
individual analytical result. These results were manually entered by the Compliance Officer into
SDWIS/STATE, whereas the state-conducted sampling results were electronically submitted to
SDWIS/STATE. The discrepancies in data were attributed to human error, as the Compliance Officer
manually entered those analytical results into SOWIS/STATE.

RECOMMENDATION: SC DHEC should consider implementing a quality assurance check on data that is
manually entered into SDWIS/STATE.

Reduced Monitoring

(6) FINDING: The EPA identified that when systems were placed on reduced monitoring, there was no
official documentation detailing nor approving which sampling locations are retained. SC DHEC retained
correspondence between themselves and the utilities informing them of their eligibility to reduce the
number of sampling locations. In this correspondence the EPA identified evidence of SC DHEC staff
notifying utilities of the reduced sampling requirements and the adjusted sampling schedule; however,
the reduced locations to be sampled were not listed on any of the correspondence documents. During
interviews, SC DHEC administrators informed the EPA that typically verbal approval was given to utilities
for reduced schedules.

RECOMMENDATION: The EPA recommends that SC DHEC issue a monitoring plan approval letter along
with a form that includes the locations that will be monitored and the frequency for the reduced plan.
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Best Management Practices {(BMPs)

The EPA identified BMPs that SC DHEC is implementing in their Stage 2 DBPR compliance program. For example,
the SC DHEC sent systems a letter informing them that they were at risk of triggering an Operational Evaluation
when a system had elevated DBP analytical results. They also sent a letter when the system exceeded the OEL
and needed to submit an operational evaluation report to the State. The goal of the “Elevated DBP result” letter
was to give systems an opportunity to address causes of high DBP formation in their water system. In addition to
informing corrective actions, these letters were also used as evidence to support enforcement decisions when a
system triggered an Operational Evaluation or exceeded the LRAA for HAAS and/or TTHM.

SC DHEC has been incorporating AWOP principles in their program. SC DHEC has presented training based on the
workshops provided by the EPA, which the State Administrators stated have been beneficial for SC DHEC staff
and system operators. AWOP training has influenced sanitary surveys in the state because inspectors were using
available data to inform their surveys. For example, SC DHEC used optimization graphs developed by the AWOP
program to investigate why certain trends were occurring throughout a water system’s treatment process.

Review and Approval of Drinking Water Additive Chemicals

The EPA does not have an approval process for additive chemicals used to treat drinking water under the
authorities of the Safe Drinking Water Act. The EPA does require, per 40 CRF § 142.10({b}{5}, that primacy states
“{establish and maintain} an activity to assure that the design and construction of new or substantially modified
public water systems facilities will be capable of compliance with the State primary drinking water regulations.”
SC DHEC has estahlished this authority in their State Primary Drinking Water Regulation: R.61-58 {Appendix D).
Several citations within this regulation specify that drinking water treatment chemicals must be approved by SC
DHEC by permit.

SC DHEC also requires that products used for treating drinking water be certified by NSF International, an
independent, third-party certification organization. NSF International standards are used by many states as a
quality assurance practice. Chemicals used as a drinking water disinfectant in South Carolina must meet the
NSF/ANSI-60 standard. The purpose of the NSF/ANSI-60 standard is for the control of potential adverse human
health effects from products added to water for its treatment. Checklists are used during the SC DHEC
Engineering plan review and include a confirmation of NSF certification for treatment chemicals.

The SC DHEC Sanitary Survey Handbook addresses inspection guidelines for water treatment chemical feed. The
guidelines state, “When chemicals are added to the drinking water they must be approved by the Department
and be certified as meeting American National Standard Institute/NSF International Standard 60 requirements.
The inspector should check storage containers or receiving forms to verify that NSF International or
Underwriters Laboratories {UL) has certified each chemical as meeting the requirements of ANSI/SNF Standard
60.”

The activities SC DHEC has established and maintains for review and approval of drinking water additive
chemicals, are consistent with most of the state PWSS Programs and are regarded as effective in ensuring public
health protection under the SDWA. However, requiring ANSI/NSF certification does not ensure compliance with
other environmental statutes, such as the Federal Insecticide, Fungicide and Rodenticide Act {FIFRA). The EPA
Region 4 has polted other Region 4 State PWSS Programs and reached out to the other EPA Regions to
determine if any state has established a process within the PWSS Program for confirming FIFRA registration, but
none were identified. For this reason, the EPA recommends that SC DHEC coordinate with the Department of
Pesticide Regulation at Clemson University which is responsible for compliance with the FIFRA regulations for
additive chemicals used in drinking water.
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Data Management and Reliability

SC DHEC uses the SDWIS/STATE v3.33 for managing PWSS Program information and uses FedRep version 3.51
Schema Release 3.6 for reporting data to EPA HQ. Use of the most current version of FedRep ensures reporting
on all drinking water rules. SC DHEC is determining rule compliance using a combination of the SDWIS/STATE
Compliance Decision Support and internal spreadsheets with various queries maintained by different rule
managers to confirm compliance. The Bacteriological Rule Managers maintain spreadsheets and tracking sheets
for bacteriological assessments. The Chemical and Radiological Rule Manager has a spreadsheet for tracking
compliance sampling and spreadsheets for detections which are greater than trigger limits and/or MCLs
dependent upon the State Primary Drinking Water Regulation. The LCR Managers have various spreadsheets to
track actions and requirements as well as spreadsheets with SC DHEC contract laboratory for shipping sampling
kits to the water systems. To help identify potential OELs and LRAA that are close to exceeding MCLs, the Stage 2
D8PR Manager maintains spreadsheets for tracking compliance sampling and various queries.

SC DHEC receives sample data from laboratories in several ways, but a potential issue between SC DHEC and its
laboratories is the lack of electronic reporting. The absence of electronic reporting results in SC DHEC rule
managers manually entering sample results. Sample results received in formats other than electronic, are
formatted into comma separated value files to run data through ‘Lab to State’, then the processed extendable
markup language (XML) file goes through XML sampling into SDWIS/STATE.

The Compliance Monitoring Data Portal (CMDP) and the SDWIS Prime are phases 1 and 2 of SDWIS
modernization.

The CMDP, released in September 2016, allows water laboratories and public drinking water systems to
electronically share drinking water data with their states and tribal agencies. This reduces the hours previously
spent manually entering data, identifying data-entry errors, and issuing data resubmittal requests. SC DHEC
received a grant to hire a contractor to assist with CMDP implementation. The contractor, Peridot, will be
working on site from February 19, 2019 — February 18, 2020 on SDWIS/STATE, cleanup activities, etc.

SC DHEC is planning to transition to SDWIS Prime when the software is available.
Laboratory Certification

Pursuant to 40 C.F.R. § 142.10(b}(3)(i), the State is required to establish and maintain a state program for the
certification of laboratories conducting analytical measurements of drinking water contaminants pursuant to the
requirements of the State primary drinking water regulations. To receive and retain primacy under the
requirements of 40 C.F.R. § 142.10(b}{4), the State must have laboratory facilities available and capable of
performing analytical measurements far all contaminants specified in the State Primary Drinking Water
Regulations. This laboratory is considered the Principal State Laboratory System and must be certified by the
EPA.

EPA Region 4 Science and Ecosystems Support Division (SESD) assessed SC DHEC's microbiology, chemistry, and
laboratory certification on June 12-15, 2018; radiochemistry was assessed on February 14-15, 2017. The
laboratory will maintain its Certified status through the next three-year period. The certification status of each
area of responsibility is listed in Table 7.

Apart from the principal state laboratory, SC DHEC certifies all laboratories in the state to analyze drinking water
samples. The Environmental Affairs Bureau of Health Services Laboratories, Division of Analytical & Radiological
Services performs radionuclides and chemical analysis. The State's certification program tracks Proficiency Test
(PT) results of the in-state and out-of-state contract laboratories that analyze drinking water samples for the
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State. The certification program requires the laboratories to perform acceptable PT samples annually. The
certification officers also perform the required drinking water laboratory audits for contract laboratories
maintaining their drinking water certification status. The officers perform the audits every three years, as
required. The number of contract laboratories assessed is listed in Table 8. The number of certification officers
performing the audits and tracking PTs within the program is listed in Table 9,

Table 7: 5C State Primacy Laboratory Certification Status

Primacy Laboratory | Certification Entity
Laboratory Name | Type and Date of Most
and Location Recent On-site Audit
Chemistry Microbiology | Radiochemistry | Cryptosporidium

South Carolina State EPA (Region 4) EPA (Region 4) | EPA (Region 4) | *Approved
Department of June 12-15, 2018 June 12-15, February 14-15, | Contract
Health and 2018 2017 Laboratories
Environmental
Control {SC DHEC)
Aiken (SC DHEC) Regional August 02, 2018 September 21, | NA NA

2017
Lancaster (SC Regional May 16, 2018 July 11, 2017
DHEC)
Beaufort (SC DHEC) | Regional September 26, 2016 | April 13,

2016%**
Florence (SC DHEC) | Regional May 09, 2016 September 19,

2017
Myrtle Beach {SC | Regional October 04, 2016 July 13, 2017
DHEC)
Charleston (SC Regional October 24, 2017 April 12,
DHEC) 2016***
Greenville {SC Regional October 12, 2017 September 26,
DHEC) 2017

*Cryptosporidium samples are analyzed by contract laboratories, which are approved by the State through
reciprocity. The approved contract laboratories identified by the State are Analytical Services, EMSL Analytical
Inc., Environmental Associates, Environmental Science Corp, Eurcfins Eaton — South 8end, and Scientific

Methods.

***These two (2} labs had an EPA (Region 4} Microbiology evaluation from May 7-9, 2019.
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Table 8: SC Laboratory Certification Program

Number of Laboratories Certified for Drinking Water
Analyses In State and Out of State (*)

Chemistry

Microbiology | Radiochemistry | Cryptosporidium

185(*16)

116(*11) 1(*3) 0(*6)

Table 9: Number of Certified Auditors

Area of Responsibility

Number of Auditor Certification Officers for the Areas of Responsibility

Chemistry 6 |
Microbiology 6 ?
Radiochemistry 2

Cryptosporidium i e
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Appendix A: Key Findings and Recommendations
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KEY FINDINGS & RECOMMENDATIONS

LCR Key Findings & Recommendations

(1)

(2)

FINDING: Regional SC DHEC’s staff do not have access to original lead and copper sample site locations.

RECOMMENDATION: Central and Regional offices should develop a communication strategy for regional
staff to have access to lead and copper sample site location files.

FINDING: The LCR SOP Manual provided by the State appeared to be incomplete.

RECOMMENDATION: SC DHEC should update their LCR SOP to reflect current practices.

Stage 2 DBPR Key Findings & Recommendations

(3) FINDING: The EPA found five (5) CWSs in the State that participate in supplemental monitoring in

(4)

addition to DBPR sampling conducted by SC DHEC regional staff. According to 40 CFR 141.620(d)(1) and
SC State Regulation R.61-58.15.8(3)(a), if a water system takes more than one sample per quarter at a
monitoring location, they must average all samples taken in the quarter at the location to determine a
quarterly average to be used in the LRAA calculation. Supplemental compliance monitoring systems
average sample results from SC DHEC regional staff monitoring and system-conducted supplemental
monitoring to determine compliance.

Of the 24 water systems the team reviewed for Stage 2 DBPR compliance, two (2) systems were
approved to conduct supplemental monitoring. Through interviews with SC DHEC compliance staff and
managers, the team determined that verbal approval was given to all supplemental monitoring systems
that had requested additional samples be used for compliance determination. According to the Stage 2
DBPR, these systems should have state-approved compliance monitoring plans according to the
requirements of 40 CFR 141.622 (Subpart V monitoring plan). The corresponding State regulation is
Regulation 61-58.15.0. The team was informed by SC DHEC that there was no documentation of
monitoring plans for additional samples the systems collect which count for compliance.

RECOMMENDATION: SC DHEC should document approved 141.622 Stage 2 DBPR Monitoring Plans in
writing with the water systems and place a copy in the water system’s file for reference. EPA suggests
that a standard state form take the place of letters or supplement the notification as a best management
practice.

FINDING: During staff and management interviews, SC DHEC explained that when a system elects to
participate in supplemental monitoring all the samples collected are calculated into the LRAA to
determine compliance and if any of the samples in the monitoring plan are missed, then none of the
water system’s supplemental monitored samples are to be counted to determine compliance. In August
and September of 2013 one of the systems that participates in monthly supplemental monitoring,
Beaufort-Jasper Water and Sewer Authority (PWS ID No. $C0720003), suspended their DBP sampling for
two (2) months. The system samples monthly at the state-approved compliance monitoring locations
using their own laboratory for analysis. SC DHEC monitors ance a quarter, in-line with what the Stage 2
DBPR requires as a minimum. The supplemental results for the system continued to be used for
compliance determination despite the failure to monitor according to the approved plan. No monitoring
and reporting violations were assessed for the system’s failure to monitor.
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The correspondence from the system to SC DHEC states that monitoring was suspended due to
“"abnormal conditions.”

RECOMMENDATION: Provide the EPA with valid reasons for a system to suspend supplemental
monitoring (and how such incidents will be determined for compliance). The EPA also recommends that
the State follow up with the system to determine why Beaufort-Jasper Water and Sewer Authority
suspended sampling in August and September 2013.

{5) FINDING: The EPA found discrepancies between analytical results for the Georgetown County Water and
Sewer District (GCWASD) Waccamaw Neck (PWS ID No. 5C2220010). The paper copies of the laboratory
results for the system were different from the data stored electronically by SC DHEC. The team
determined that GCWASD is one of the systems conducting supplemental monitoring and contracting
with certified laboratories which was noted in SDWIS/STATE along with each individual analytical result.
These results were manually entered by the Compliance Officer into SDWIS/STATE, whereas the state-
conducted sampling results were electronically submitted to SDWIS/STATE. The discrepancy in data was
attributed to buman error, as the Compliance Officer manually entered those analytical results into
SDWIS/STATE.

RECOMMENDATION: SC DHEC should consider implementing a quality assurance check on data that is
manually entered into SOWIS/STATE.

{6) FINDING: The EPA identified that when systems were placed on reduced monitoring, there was no official
documentation detailing nor approving which sampling locations are retained. SC DHEC retained
correspondence between themselves and the utilities informing them of their eligibility to reduce the
number of sampling locations. In this correspondence the EPA identified evidence of SC DHEC staff
notifying utilities of the reduced sampling requirements and the adjusted sampling schedule; however,
the reduced locations to be sampled were not listed on any of the correspondence documents. During
interviews, SC DHEC administrators informed the EPA that typically verbal approval was given to utilities
for reduced schedules.

RECOMMENDATION: EPA recommends that SC DHEC issue a monitoring plan approval letter along with a
form that includes the locations that will be monitored and the frequency for the reduced plan.
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Appendix B: SC DHEC Guidelines for Conducting a Ground
Water and Distribution System Sanitary Survey
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Introduction

This manual is intended for use by South Carolina Department of Health & Environmental
Control (Department) staff as guidance for conducting sanitary surveys on public water systems
with ground water sources or wholesale master meter connections. Experienced staff members
will find this manual useful as a source of reference information concerning regulatory
requirements for specific elements of the sanitary survey. Staff members who are new to the
sanitary survey program will find this manual to be a useful training tool in conjunction with on-
site training received from regional and central office staff.

The completion of this manual has been made possible by many hours of hard work from many
dedicated current and former Department employees.
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System number:

Type [nspection/Visit

Source:
1. *Protection from Contam

2, Quantity
3. Security
4,  Wellhead Piping

Water Treatment:

5. *Chemical Feed

6.  Chemical Stormge & Hand
7. Chemical Inyection Foints
8. Filiration

9. Cqwpment Maintenance

Distribution:
10, *Water Quality
11.  Adequate Pressure
12. Disinfectant Residual
13, Cross Connection Controt
14, Fire Flow
15, Valve'Hydrant Mamnienance
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17, Leak Detection and Repair
18, Water Audit

9. System Map

Storage:
20, *Protection from Contam
21, Copacity
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23 Appurtenances
24 Maintenance

Public Water System Sanitary Survey Report
Ground Water Systems

Last Survey: Survey Date: /|
Operator/Owner present? Overall Rating
Pumps, Pump Facilitics & Controls: 44, Dist. Group (1 - V)
25, * Reliable Capacity 46.  Distribution Operator Grade
26.  Operation & Control A.
27. Pumps
28.  Flow Measuning Device B,
C:
Monitering, Reporting & Data Verification: D.
29, *Monitoring/Record Keeping T.
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30. Testing Equipment

31. Sample Siting Plan Other Requirements:

System Management & Operation: 47, Drought Response Plan

32, *Cormrections from Previous Survey 4%, Source Walter Protection Plan
33. Emergency Plan

34. Plant Security
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How To Conduct A Sanitary Survey

The Sanitary Survey Program is based on three Federal Regulations: the Total Coliform Rule,
the Surface Water Treatment Rules, and the Ground Water Rule. The importance of a consistent,
statewide sanitary survey program is more critical than ever. The following protocol may be
different than what each inspector or Region has done in the past, but with the renewed
importance placed on the program, coupled with new federal regulations on ground water
systems, it will be necessary for everyone to conduct the program in a consistent fashion.
Statewide consistency for both the inspection and all follow up actions is critical.

It is fundamental for each inspector to have a working knowledge of this manual and the current
state Primary Drinking Water Regulations. While these two documents may not address every
issue that is discussed during the sanitary survey, they are the best sources of information
concerning the Department’s requirements for properly operating a public water system. 1t is
also important for the inspector to note that most items addressed on the sanitary survey are
items outlined in Regulation R.61-58.7 Operation and Maintenance and Regulation R.61-58.16
Ground Water Rule. The sanitary survey is not limited to items listed in these sections.
Regulation R.61-58.2 Ground Water Sources and Treatment and Regulation R.61-58.4 Finished
Water Pumping, Storage and Distribution Facilities should be referred to when there is a concern
with the treatment processes or water quality. Often, deficiencies with the requirements listed in
R.61-58.2 Ground Water Sources and Treatment and R.61-58.4 Finished Water Pumping,
Storage and Distribution Facilities are addressed with the stipulation that during the next plant
up-grade those items would be upgraded to meet current regulatory standards.

While the federal Ground Water Rule includes a timetable for survey frequency, the Department-
required minimum frequency for conducting a sanitary survey is:

1. Community water systems (Type C) are required to have annual sanitary surveys.

2. Non-Transient, Non-Community water systems (Type P) are required to have
sanitary surveys every two (2) years.

3. Transient, Non-Community water systems (Type N) are required to have sanitary
surveys every three (3) years.

4. State water systems (Type S, subtypes 1 & 2) are required to have sanitary surveys
every five (5) years.

Other factors that could trigger a sanitary survey would include, but not be limited to:

1. Concerns over system operations, i.e.; customer complaints, laboratory or other
sampling results, recent history of operational problems, etc.;

2. Unsatisfactory results on previous survey;

3. Changes in ownership or operators;
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4. Changes in system configuration, i.e. master meter connections, additional wells
constructed, additional storage capacity, etc.

Preparing for the Sanitary Survey

Once a system has been identified as needing a sanitary survey, print a copy of the system’s
water supply information from the Environmental Facility Information System (EFIS). After
logging into EFIS, the sanitary survey forms can be found by clicking on the “reports™ button.
Under the Report Groups section, select WATER — Drinking Water Systems. Under the
Categories section, select GENERAL. After making these selections, the available reports are
shown on the right side of the window. Select the desired report and enter the appropriate
information when prompted. The following information should be printed from the database and
the inspector should make notes of any information that is missing or seems inaccurate.

1. Public Water System Inventory Report Form (DHEC 2109). Note: when selecting
this report, several check box options are included: system information, code listing,
source information, and plant information. For a sanitary survey, the inspector will
need the system information, source, and plant information.

2. Public Water System Sanitary Survey Report (DHEC 2113).

The next step will be to contact the system representative and set up the survey time, date, who
will be involved, location of the meeting, directions to the site, and any other pertinent
information. Send a letter to the system representative to reiterate the date and time of the survey
along with a list of all the documentation and information that the system will need. This letter
should be sent in a timely manner to allow the system representative to review and contact the
inspector if any changes need to be made.

The system’s file should be reviewed. Some of the information included in the file may be
monitoring results, complaint history, or enforcement history. It is often beneficial to copy the
report and carry it into the field to help remémber items that may be of particular concern. Also,
check the personal file on the system to see if any notes or concerns need to be addressed during
the survey.

Be prepared to conduct any field sampling that may be required. Chlorine and pH meters should
be calibrated, the appropriate sample bottles should be gathered with the necessary preservatives,
and coolers may be necessary for sample transportation.

During The Sanitary Survey

It is important to arrive on time at the appropriate location as documented in the letter written to
the system representative. Dress comfortably and professionally and wear the DHEC ID badge.
If the system is large and requires a full day to cover, it is important to outline the day’s events
with the system’s representative(s) during the kickoff meeting. That is also a good time to let the
system know exactly what needs to be reviewed and to reiterate the reason(s) the sanitary survey



is being conducted. The representative can usually suggest the most efficient way to conduct the
survey in a timely manner. Small systems usually require little, if any, driving time to evaluate
the system so many items can be addressed without the need for official meetings.

Conduct the survey in a logical, professional manner following the guidelines outlined in this
text. Be sure to discuss items as they are discovered and make appropriate notes for use when
writing up the survey report. Discuss all items that were rated “Needs Improvement” or
“Unsatisfactory” during the last survey. It is also important to discuss any significant
deficiencies that were found during the previous survey and the corrective action plan that the
system should be following. Discuss past complaints, monitering results, or any other items that
affect the way the water system operates.

Review all of the database forms with the system representative to confirm all the data, note any
changes directly on the inventory report form (or PDA) and forward all changes to the Bureau of
Water’s Central office for correction within the database.

When the survey is complete, conduct an exit interview. Review each item that requires
attention as discussed during the survey. Review each item on the sanitary survey form and let
the system representative know what the rating will be. Sometimes a rating should not be given
in the field if the inspector is not sure how that item has been addressed in the past or if there are
extenuating circumstances. Letting the system representative know you plan to discuss the topic
with other Department representatives is a viable option. It is best to give the system an
indication as to which rating you expect to give them.

After The Sanitary Survey

When the survey is complete a report must be written discussing the items mentioned during the
survey. The report should consist of general system information, a system description, a finding
and recommendations section, and a conclusion.

The system description section should include an overview of all the following information:
type of system, owner and operator, region served, number of residential taps and number of
non-residential taps (listed separately), population served (primary and secondary), master meter
connections, the water sources, treatment trains, storage capacities, etc.

The findings and recommendations section must include all the items discussed during the
survey that would rate a “Needs Improvement” or “Unsatisfactory” rating. The inspector must
address all of the items that were not rated “Satisfactory” and give the reason the itern was not
rated as satisfactory. Any further discussion of treatment, monitoring protocols, contaminant
levels, and operational concerns can be restated in this section.

The conclusions section should address the overall system rating and re-emphasize major
concerns the Department may have. The conclusions section is also a good medium for
addressing concemns with a system’s operations, but it is equally a good medium for
commending a system on a job well done. If a system has successfully addressed a problem, the
sanitary survey is a prime opportunity to document the process so others can benefit from the



water system’s experience. If there are special concerns with a system, they can be documented
in the conclusion section for future reference.

If a significant deficiency is identified during the inspection, several additional steps must be
taken. These steps are outlined in the significant deficiencies section of this manual. Because
significant deficiencies are potential threats to public health, an accelerated enforcement
schedule and tracking program are required.

Follow up After the Survey

Any system that has been given an unsatisfactory rating must be scheduled for a follow-up
survey within six (6) months. During the follow-up, the inspector should determine whether or
not changes and corrections have been made. If the overall rating cannot be upgraded to needs
improvement or satisfactory, then another unsatisfactory must be given and the system should be
referred to enforcement. Inspectors should not let more than six months pass without a follow-
up survey or give multiple unsatisfactory ratings year after year without enforcement referrals.

For systems that earn a needs improvement on the sanitary survey, inspectors should perform a
follow-up survey within a year to determine if corrections have been made. During the follow-
up inspection, the rating should either be upgraded to satisfactory, or downgraded to
unsatisfactory. Water systems should not be given needs improvement ratings year after year.

The Department is responsible for ensuring public health with respect to drinking water. The
follow-up inspections are critical once a system is not found to be in a satisfactory condition. At
that point, the water system is out of compliance with Department regulations and could also
pose a risk to public health.
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Significant Deficiencies

During sanitary surveys, inspectors often discover a wide range of deficiencies. Some are minor
and have little potential for public health risk. Other more serious deficiencies have the potential
to make the water unsafe and pose an increased risk to public health. This section of the
guidance manual provides guidelines for inspectors to use when determining whether or not a
deficiency is significant. Significant deficiencies can be identified during sanitary surveys, or
any other time that the Department determines public health may be at risk.

The first step is to define what characteristics constitute significant deficiencies. In South
Carolina, the term significant deficiency means a deficiency that is causing or may have the
potential to cause risks to public health or safety and requires immediate correction.

The second step is for inspectors to evaluate the system for defects and determine the
significance of each defect (i.e. whether or not a defect meets the criteria for a significant
deficiency). Below are a few general questions that may help inspectors in making these
determinations:

e [s there the potential for contaminants to be introduced to the drinking water due to the
deficiency?

o Ifleft uncorrected, will the deficiency cause the potential for the introduction of
contaminants at some point in the future?

* Does the deficiency affect treatment in an unacceptable manner?
* Does the deficiency pose risks to the safety of the public or operators?

Below are listed several of the most common significant deficiency examples. Each of the eight
areas of the sanitary survey has one significant deficiency identified. This is not an exhaustive
list as there may be other items not listed below that the inspector might deem significant.

Source: Protection from contamination.

This item would be considered a significant deficiency when the condition of the well pad,
piping, or other equipment has caused or has the potential to cause contamination of the source.
Some examples include a severely cracked well pad, missing vent screen, or an improper seal.

Treatment: Chemical feed.

This item would be considered a significant deficiency when there is inadequate application of
treatment chemicals or feeding chemicals that are not certified through the National Sanitation
Foundation (NSF). Some common examples include, but are not limited to: inadequate feed
control resulting in inconsistent chemical dosing, severely leaking or spraying chemical feed
points, or using a chemical that has not been approved by the Department.

Distribution: Water quality.
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This item would be considered a significant deficiency when there are health-related water
quality problems in the distribution system. Some examples include violations for the Total
Coliform Rule, disinfection byproducts, or other persistent chemical MCL violations. An MCL
violation that is already being addressed through the normal enforcement process would not be
considered a significant deficiency.

Storage: Protection from contamination.

This item would be considered a significant deficiency when the condition of the storage tank(s)
causes or has the potential to cause contamination of the system. Some examples include
improper sizing (volume), clogged pressure relief valve, or inadequate internal cleaning or
maintenance of storage tanks.

Pumps, Pump Facilities, & Controls: Reliable capacity.
This item would be considered a significant deficiency when there is inadequate pump capacity

to maintain system flows and pressures. Some examples include, but are not limited to:
routinely pumping wells more than 16 hours a day, wells permanently out of service with no
plans for adding capacity, or unresolved problems with well pumping such that system reliability
is affected, or pressure drops below 25 psi due to inadequate pumping or controls.

Monitoring, Reporting, & Data Verification: Monitoring & Recordkeeping.
This item would be considered a significant deficiency when a water system is not adequately

monitored or is not meeting the recordkeeping requirements. Some examples can include: not
monitoring according to the Department-approved monitoring plan or site sampling plan, or not
keeping adequate process control records. Data falsification is another serious issue that would
constitute a significant deficiency.

System Management & Operation: Corrections from a previous survey.

This item would be considered a significant deficiency when a water system does not correct
items identified on a previous survey that can be associated with potential health risks. Some
examples can include inoperable equipment, cracked well pad, potential for contamination from
storage, using improper disinfection after repairs, or other corrections, major or minor, that if not
corrected could introduce contamination into the system.

Operator Certification: Certified Operator.

This item would be considered a significant deficiency when the system is not in compliance
with the state operator certification requirements. Examples of this include operators failing to
make daily facility visits where required, improper grade operators operating a system, or a
person operating without a license.

This table is not intended to be all-inclusive. Each inspector should keep in mind the definition
of significant deficiencies and apply that definition when encountering other deficiencies or
situations that are not listed but could also pose a public health risk.

Once an inspector determines that a significant deficiency exists, several steps must be followed.
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l. The individual significant deficiency item as well as the overall survey rating should be
rated unsatisfactory.

2. The regional inspector immediately sends an electronic mail alerting the identification of
a significant deficiency to the Enforcement Section Manager, Karen Ramos, and the Drinking
Water Protection Division Director, Doug Kinard. The e-mail should contain a brief summary of
the deficiency as well as the system name, number and contact information.

3. When notified by a regional office, the enforcement section manager will notify the water
system by sending out a notice of violation/notice of enforcement conference (to be scheduled
within 2 to 3 weeks) by certified mail.

4. Prior to the enforcement conference, the inspector should also send in a formal
enforcement referral along with the sanitary survey report.
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How To Rate The Overall Survey

The following pages offer guidance and recommendations on how to rate each of the fifty-one
items on the Ground Water Sanitary Survey Form. However, after rating each of those items
using the guidelines provided, the inspector will need to determine the overall sanitary survey
rating. As with each of the individual items, the inspector will issue a rating of Satisfactory (S),
Needs Improvement (I), or Unsatisfactory (U). A Not Applicable (N) rating should not be used
when rating the overall survey.

While there is no set formula that can be used to determine the overall survey rating, certain
guidelines may be used to ensure consistency from one inspector to another. The inspector
should take a number of issues into account when rating the overall survey, including the
following:

Past sanitary surveys

The number of deficiencies noted

The seriousness of the deficiencies noted

The degree to which the owner commits to correcting deficiencies
The potential risk to public health

Interpreting the impact of past sanitary surveys on the overall rating is somewhat subjective but
is also relatively simple. If a past survey noted many deficiencies that have not been addressed,
then the inspector may determine that the overall rating should be downgraded. Also, if little
effort is made to improve on a previous overall Needs Improvement rating, then an overall
Unsatisfactory rating is most likely warranted.

There is no magic number of individual Unsatisfactory or Needs Improvement item ratings that
would lead to a corresponding overall rating, but obviously the fewer individual Satisfactory
item ratings there are, the less likely an overall Satisfactory rating is deserved. Even so, the
rating of the overall survey should never be reduced to a decision based strictly on numbers. The
inspector must take the seriousness of the deficiencies noted into account. Deficiencies in a
single area such as Protection from Contamination, Water Quality, or Adequate Pressure can be
of sufficient importance to dictate the overall survey rating. Other items such as Quantity,
Capacity, or plant/facility/storage tank Security may dictate the overall survey rating if noted
deficiencies are such that they present a potential risk to the safety of the drinking water and/or
have the potential for greater public health risk.

The one exception to the guidelines listed above is significant deficiencies. There is at least one
(marked with an asterisk) significant deficiency for each of the required elements. If the starred
item is found to be a significant deficiency, the overall survey must be rated Unsatisfactory and
an enforcement referral made. Although there are only eight items on the survey form denoted
with an asterisk, there are other items that could also be found significant. These items can also
be given a significant deficiency rating thereby warranting an overall unsatisfactory survey and
enforcement referral.
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Perhaps the most difficult intangible to judge is the owner’s commitment to correcting the
deficiencies noted during the survey. If the owner shows little or no interest in improving the
state of the water system, then an overall Unsatisfactory rating with an accompanying
enforcement referral would be in order. However, if the owner does agree that improvements are
needed and commits to addressing the noted deficiencies that might otherwise warrant an
Unsatisfactory rating, the inspector may give an overall Needs Improvement rating pending a
follow-up inspection. The key to allowing the owner time to improve the overall system is a
timely follow-up inspection.
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1. Protection from Contamination*
Significant Deficiency Item

Purpose:

The purpose of this item is to ensure that all ground water sources (wells, springs, etc.) are
properly protected from contamination due to surface water runoff, local ground contamination
and/or contamination due to animals or insects. The inspection covers two topics, source
location and well construction.

Inspection Guidelines:
Location

The State Primary Drinking Water Regulations (SPDWR) requires that each well be properly
located to prevent source, storage, or distribution system contamination. The design standards
for well construction require a 100-foot pollution-free radius around a well, and that an
appropriate easement or deed restriction be recorded such that the 100 foot pollution-free radius
is maintained. If a pollution-free radius has been established, the inspector should verify during
the survey that use of this land has not been altered to allow potential sources of contamination
into the area.

Existing wells that do not have the required 100-foot pollution-free radius must be evaluated
based on their own merits. The inspector should determine the age of the well, the construction
methods used, and the depth of the grouting. If well logs (or DHEC form 1903) are available,
the inspector should ask to review them to verify well construction data. The inspector should
also identify any potential sources of contamination, note them on the survey report and point
them out to the owner during the survey. These potential contamination sources should be
eliminated when possible.

If potential contamination sources exist, the inspector should review the well monitoring plan to
determine if the current monitoring is sufficient to detect contamination. If the well monitoring
is not sufficient to detect contamination, the inspector should prescribe additional monitoring,
either by the water system or by DHEC, to ensure that the well is protected against pollution
sources.

Well Construction

The SPDWR also require that the well is properly constructed and sealed to prevent
contamination from surface water runoff, local surface contamination, or small animals and
insects. Proper maintenance of the well casing, well pad, sanitary seal, and venting will help to
prevent contamination at the wellhead. The well must be centered on a pad that has a three-foot
radius (from the center of the well) and at least 4-inches thick. The pad must be free of full-

e



Ground Water Sanitary Survey Handbook Source

depth cracking that would allow surface water down through the pad and into the soil
surrounding the well casing.

The casing should extend twelve inches (12") above the pad and should also be free of cracks. If
the casing only extends eight inches (8") above grade, and there is no evidence of site flooding, it
may not be practical to ask that the casing be extended an additional four inches (4") to meet this
requirement. Where there is evidence of site flooding, a twelve-inch (12") casing may prove to
be insufficient.

A screened vent is required to prevent the entrance of contaminants into the well except for
packer jet wells. All other openings that allow access to the well must be properly protected
(screened or caulked).

Evaluation Criteria:
Location

(N) A Not Applicable rating should be given for this item if the system does not have a well
(i.e. a master metered system).

(S)  Based on the information available to the inspector and after a thorough review of all past
and present water quality records, the inspector may determine that the location of the well,
while not the most desirable, can be rated Satisfactory. All wells that have and maintain a 100-
foot pollution-free radius should be rated Satisfactory.

(D Generally the rating of Needs Improvement is not used when referring to the location of a
well. However, if there is a potential contamination source located in close proximity to the well
that could be readily removed, a Needs Improvement rating may be warranted.

(U)  When the inspector determines that the well is highly susceptible to a potential
contamination source that cannot be removed from the proximity of the well, this item should be
rated Unsatisfactory. The inspector should also determine if the potential for contamination
represents a significant deficiency.

Construction

{N) A Not Applicable rating should be given for this item if the system does not have an
independent water source (i.e. master metered system).

(S) If all of the necessary steps have been taken to prevent source water contamination
through proper well construction and maintenance of protective measures, this item should be
marked Satisfactory.

1)) If proper sanitary protection measures (i.e. vent screens, seal, etc.) are in place, but are
poorly maintained, then a Needs Improvement rating should be given.
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(U)  Ifthe site is subject to flooding above the casing height or the well pad is severely
cracked or the vent is not screened or there are unprotected opening through the well seal or the
top of the well casing is below grade, then this item should be marked Unsatisfactory. The
inspector should also determine if the potential for contamination represents a significant
deficiency.

Overall

This item should be rated unsatisfactory and denoted as a significant deficiency if there is a
potential or high likelihood for contamination. Some common examples that would warrant a
significant deficiency include: a severely cracked well pad, missing vent screen, or an improper
seal.

The overall rating for this item should reflect the lowest rating given for either the location or
well construction categories. If an Unsatisfactory rating is warranted for any element listed in
the Inspection Guidelines, then the item should be given an overall rating of Unsatisfactory. An

Unsatisfactory rating may also be given if no action has been taken to correct a rating of Needs
Improvement given in a previous survey.

References:

R.61-58.2.B (3) (a): {Design Criteria) - Location
R.61-58.2.B (3) {b): (Design Criteria) - Location
R.61-58.2.B (3)(c): (Design Criteria) - Location
R.61-58.2.B (6) (d): (Design Criteria)

R.61-58.2.B (16): (Design Criteria)

R.61-58.2.C (1): (Design Criteria)

R.61-58.7.D (8): {Operation and Maintenance Criteria)
R.61-58.7.D (9): (Operation and Maintenance Criteria)
R.61-58.7.D (10): (Operation and Maintenance Criteria)

R.61-58.16.F (1) (a) — (¢): {Ground Water Rule Treatment Techniques)



Ground Water Sanitary Survey Handbook Source

2. Quantity

Purpose:

The purpose of this item is to ensure that the water system has a sufficient quantity of source
water available to meet demand at all times.

Inspection Guidelines:

The evaluation of this item requires that the inspector determine whether or not the system has an
adequate number of sources, and if the capacities of the source(s) are sufficient to meet the
demand requirements of the system. In order to accomplish this, the inspector should review the
system files, including complaint records, to identify past problems that might be attributed to a
lack of an adequate quantity of source water. Because of the severe and widespread nature of
problems caused by the lack of an adequate quantity of source water, Department personnel
generally know systems with a history of such problems.

While the inspector could spend a great deal of time calculating system capacity and demand, the
best gauge of the adequacy of the system’s source water quantity is whether or not it has been
forced to over-pump its wells (more than 16 hrs per day) or has run out of water during non-
emergency situations. In order to determine if the system is over-pumping its wells, the
inspector should add the regulated capacity of all wells and compare it to the average daily
usage. Ifthe average daily usage exceeds the combined regulated capacity of the wells, then the
system is likely over pumping their wells. Excessive run times do not necessarily indicate
inadequate source quantity. Some examples where it may be acceptable to run a well more than
16 hours a day are a well that has been retrofitted with a Variable Frequency Drive (VFD), or a
Reverse Osmosis (RO) plant that has to maintain water flow through the membranes.

There are two instances where this evaluation necessarily be based on historic observation. If a
community ground water system serves 50 or more taps, or serves 150 or more people, then two
independent sources are required regardless of performance history. This is not a requirement
for non-community systems. A connection to another approved water system that would not
require manual operation would satisfy the intent of this requirement. The connection to another
system may be done in several ways to include:

* A metered connection to an approved system that is normally open would be considered a
purchased water source and the two systems would not have to be merged,

* A metered connection to an approved system that is normally closed, but automatically
opens if demand reduces pressure and the second source is needed to maintain pressure
and quantity. The systems would still be independent and the second connection would
likely be considered a purchased source and the systems would not need to be merged.

e A connection to an approved system that is normally open and does not include a meter
or check valve should require that the systems be merged.
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e If the second source is a well on the same system, it must be operational and open to the
distribution system,

Connections to other approved water systems that would require manual operation should be
considered as emergency sources and should not count toward the mandatory source quantity
requirements. Emergency or standby wells should also not be counted toward the source
quantity.

The other instance where the 16 hours a day well run time may not be an indication of water
quantity is if a system with a history of satisfactory source water quantity experiences a rapid
growth in their customer base. Again, Department personnel are generally aware of these areas
and should reevaluate these systems periodically.

This item is closely tied to other items such as Storage Capacity (Item 20) and Adequate Pressure
(Item 11) and a deficiency in this area could lead to subsequent poor ratings in these areas. The
inspector should take into consideration the cumulative effect of this item on the overall survey
rating. If a system routinely has low-pressure problems, then an overall system evaluation
should be conducted to determine the cause of the low pressures. This item, while not
specifically identified as such, could also be identified as a significant deficiency. If the item is
determined to be a significant deficiency, then an overall unsatisfactory survey rating should be
given and an enforcement referral made.

Evaluation Criteria:
(N) A Not Applicable rating should not be given for this item.

(8)  Ifasystem has an adequate quantity of source water with no history of water shortages,
then a rating of Satisfactory should be given for this item.

(D If system demand is approaching the maximum capacity of the system’s sources, which
would lead to over pumping of the system’s wells, then a Needs Improvement rating should be
given for this item.

(U)  Ifasystem has a history of water shortages or of low distribution system pressures
caused by the lack of adequate source capacity, then an Unsatisfactory rating should be given for
this item.

Note on Master Metered Systems: These systems are generally evaluated based on the
availability of water from all sources. The amount of water available from a master meter
connection may be limited by contractual agreements with the supplier or hydraulic restriction of
the connection.
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References:

R.61-58.2 B (1) (a): (Design Criteria)

R.61-58.2 B (1) (b): (Design Criteria)

R.61-58.7 D (11): (Operation and Maintenance Criteria)

R.61-58.7 D (12): (Operation and Maintenance Criteria)
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3. Security

Purpose:

The purpose of this item is to ensure that all ground water sources, pumps and controls are
protected against vandalism, tampering or sabotage.

Inspection ' Guidelines:

All well sites must be secured against entrance by unauthorized persons. This may be
accomplished by enclosing the well within a fenced area or lockable well house. The owner may
also choose to cover the wellhead piping with a lockable cover. All locks protecting the
wellhead piping or pumps controls must remain locked and should be inspected during the
survey. Any signs of recent vandalism should be noted and considered evidence of inadequate
security.

Evaluation Criteria:

(N) A Not Applicable rating should be given for this item if the system does not have an
independent water source (i.e. master metered system)

(S)  Ifthe wellhead area and pump controls are properly secured either inside of a locked well
house, under a locked cover, or inside a fenced area, a rating of Satisfactory should be given for
this item.

(D If all necessary security measures are in place, but the owner has failed to maintain those
measures (i.€. locks not in locked position, fences in need of repair), then a rating of Needs
Improvement should be given.

(U)  If the system does not have the required security measures in place, or if recent or
continued vandalism is observed, then this item should be marked Unsatisfactory.

References:
R.61-58.2 C (1): (Design Criteria)

R.61-58.7 B (18): (Operation and Maintenance Criteria)
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4. Wellhead Piping

Purpose:

The purpose of this item is to ensure that the wellhead piping is configured in such a way as to
minimize the potential for contamination of the source while also providing for proper testing
and control of the well.

Inspection Guidelines:

Proper Order of Appurtenances

During an inspection, the wellhead piping should be examined to determine if the configuration

is appropriate for the type of well in use (See Appendix B for diagrams of each different type of
well). The wellhead appurtenances should be configured in the following order to ensure proper
control and testing and to prevent contamination of the source:

s Air/Vacuum Release Valve - On Vertical Turbine Pumps, this should be the first
appurtenance. The valve allows air to escape and avoid entering the system during
startup and to breaks the vacuum on the pump when the pump stops.

o Check Valve - Should be the first appurtenance after the well pump, except as noted
above. The check valve will prevent any potentially contaminated water from entering
the well when the well pump is not running. This item is not required on jet pumps.

o Pressure Gage - Must be after check valve.

o Flow Meter - Must be afier the check valve and before the blow off such that all water
discharged from the well will be routed through the meter.

o Sample Tap - For sampling the well before any treatment. Must be located down stream
of the check valve.

e Blow-off - A valved blow-off shall be provided and located prior to any chemical feed,
but downstream of the meter. The blow-off should be the same size as the pump
discharge line so that the well may be flushed after disinfection or so that a well
performance test may be conducted.

s [solation Valve - For isolating the well from the system when the blow-off is being
utilized.

e Chemical Injection Points - (If applicable) Must be located down stream of the check
valve, flow meter and blow-off. A separate injection point shall be provided for each
chemical.
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¢ Sample Tap - (if applicable) For sampling treated water if treatment is added. A sample
tap must be located after each treatment component.

¢ Gate Valve - Located down stream of the previous sample tap and before any storage
tank or tie to the distribution system. This gate valve may be located after the storage
tank if the well is equipped with a jet pump (which could lose prime if valved off) as long
as the blow-off and all sample taps are protected from cross connections.

Chemical injection points should never be buried, but rather should be enclosed in a chemical
injection vault if not located inside the well house.

Protection from Freezing

The well and the wellhead piping must be properly protected from freezing where necessary.
Enclosure in a pump house may be the only protection required in some instances, however,
additional measures may be required. This requirement is difficult to evaluate during an
inspection and would generally not effect the overall rating unless continued operational
problems have been experienced due to freezing.

Sample Taps

Sampling taps shall not be of the petcock type, shall not be of the mixing type, and shall not have
a screen, aerator or other such appurtenances. Sample taps should be non-threaded and be
pointed downward. In order to ensure a proper sampling point for taking Total Coliform
samples, it is best to use a smooth-nosed type tap without interior or exterior threads, however an
existing tap with threads is still acceptable if proper precaution is taken when collecting the
sample. All taps must be easily accessible and located at least 12 inches above the floor or
ground level.

Flow Meters
If a system does not have a flow meter, but does not have any pressure or quantity issues, then
the inspector should carefully consider whether or not to require the system to install a flow

meter. An example of where an exception to the flow meter requirement can be made is a small
water system that is completely built-out and has no room for expansion.

Evaluation Criteria:

(N) A Not Applicable rating should be given for this item if the system does not have a well
(1.e. master metered system)

(S)  Ifthe wellhead piping is configured in such a way as to minimize the potential for
contamination of the source, storage and distribution system, then this item should be rated

10
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Satisfactory. Some measures may be taken to meet the intent of the regulations even if the
wellhead piping is not exactly in the order listed.

(D Generally, the wellhead piping must be installed in the order shown. However, the key to
rating this item is whether or not the owner makes a commitment to correct any deficiencies that
exist. If the owner, once notified of the deficiency, makes a commitment to correct the wellhead
piping arrangement, and the problem has not been noted on previous surveys, then a rating of
Needs Improvement can be given. Also, if the sampling taps are simply not of the correct type, a
Needs Improvement rating may be given.

(U) A rating of Unsatisfactory should be given if the wellhead piping is not in the proper
order and poses a contamination risk or hinders the proper operation or control of the well. For
example, an unprotected blow-off pipe located upstream of the check valve would warrant such a
rating as would the absence of a blow-off.

References:

R.61-58.2 B (16) (a) (iii): (Design Criteria) - Check Valve

R.61-58.2 B (16) (a) (iv): (Design Criteria) - Sampling Taps

R.61-58.2 B (16) (a) (ix): (Design Criteria) - Blow - off

R.61-58.2 B (16) (d): (Design Criteria) - Well head piping

R.61-58.2 C (5): (Design Criteria) - Sampling Taps

R.61-58.7 (D) (4): (Operation and Maintenance Criteria) - Well head piping

R.61-58.7 (D) (5): (Operation and Maintenance Criteria) - Check valve and blow - off

R.61-58.7 (D) (6): (Operation and Maintenance Criteria) - Freeze protection
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WATER TREATMENT
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5. Chemical Feed*
Significant Deficiency Item

Purpose:

The purpose of this item is to ensure that the water system’s chemical feed system is properly
installed, maintained, and housed to provide adequate treatment, to prevent the potential for
contamination, and to provide operator and public safety.

Inspection Guidelines:

When chemicals are added to the drinking water they must be approved by the Department and
be certified as meeting American National Standard Institute/National Sanitation Foundation
International (ANSI/NSF) Standard 60 requirements. The inspector should check storage
containers or receiving forms to verify that NSF International or Underwriters Laboratories (UL)
has certified each chemical as meeting the requirements of ANSI/NSF Standard 60. If the
storage containers or shipping forms do not bear the appropriate seal, the inspector should refer
to the lists of approved chemicals published by NSF and UL. Both of these lists can be accessed
via the Internet at each company’s website. A list of common chemicals and their uses is
presented in Appendix C.

Several feed arrangements are possible depending on the chemical being fed. Regardless of the
feed arrangement, all water systems must have redundant chemical feeders for critical treatment
systems (i.e. necessary to protect public health). Scales or calibration columns must also be
provided to ensure a consistent chemical feed rate and double check valve assemblies or air gaps
on “make-up” water lines are necessary to ensure that there are no cross-connections.

For systems adding chlorine gas, there are specific regulations detailing the chlorine feed and
chlorine storage room(s). In addition, a viewing window to allow the operator to view the
chlorinator’s operation without entering the room, and a chlorine leak detection and alarm
system must also be provided.

Where chemical solution tanks are used, tank lids must be properly seated and secured to prevent
contamination of the chemical solution and enhance operator safety. If dry chemicals are put
into solution prior to injection, the inspector should observe the solution tank to see how much
chemical has precipitated out. It is normal for some chemical precipitant to exist in the bottom
of the solution tank. However, excessive buildup in the mixing tank may be a sign that the
operator is adding too much chemical to the solution tank or that the mixer is not providing
adequate agitation to keep the chemical in solution.

Some chemicals such as lime have a tendency to clog feed lines resulting in varying chemical

concentrations in the finished water, therefore chemical feed lines must be accessible so that they
may be cleaned when needed. Chemical feed lines must also be color coded and labeled

13
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properly to include the pipe contents and the direction of flow. Various color schemes are used
and almost any is acceptable as long as it is consistent throughout the water system.

For ground water systems raw water quality is usually stable. As a result, chemical feed rates
and finished water quality remains fairly constant. The inspector should check to see if chemical
feed rates are proportional to flow by comparing chemical use records with raw water pumping
rates. Operators should also periodically verify that the chemical feed equipment is accurately
feeding the proper amount of chemicals into the water.

Evaluation Criteria:

(N) A Not Applicable rating should be given for this item if a water system does not add
chemical treatment.

(S)  Ifthe water system is adding approved treatment chemicals via a properly operated feed
system in such a way to minimize the potential for contamination and to maximize operator and
public safety, then this item should be rated Satisfactory.

(D If the chemical feed lines are not color coded and labeled properly or the chemical feed
equipment is not well maintained, then this item should receive a Needs Improvement rating.

{(U) Ifthe water system is adding treatment chemicals that do not meet ANSI/NSF Standard
60 requirements, or if chemicals are stored or fed in such a manner that allows for contamination
to occur, the item should be rated Unsatisfactory and a significant deficiency should be given.
This item may also be rated as a significant deficiency if there is inadequate application of
treatment chemicals. Some common examples include, but are not limited to: inadequate feed
control that results in inconsistent chemical dosing, severely leaking or spraying chemical feed
points, or using a chemical that has not been approved by the Department. An Unsatisfactory
rating may also be given if no action has been taken to correct a rating of Needs Improvement
given in a previous survey.

14
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References:

R.61-58.2 E (3): (Design Criteria), and R.61-58.7 B (15)-(16): (Operation & Maintenance)
- NSF Requirement

R.61-58.2 E {2) (a): (Design Criteria) — Feeder design

R.61-58.2 E (2) (b): (Design Criteria) — Feed control

R.61-58.2 E (2) (c): (Design Criteria) — Cross-connection control
R.61-58.2 E (2) (f): (Design Criteria) — Solution tanks

R.61-58.2 E (2) (g): (Design Criteria) — Feed lines

R.61-58.2 D (2): (Design Criteria) - Chlorine Gas

R.61-58.7 B (9): (Operation & Maintenance) - Chlorine Gas

R.61-58.7 B (13): (Operation & Maintenance) — Chemical Dosage
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6. Chemical Storage & Handling

Purpose:

The purpose of this item is to ensure that a sufficient supply of chemicals are available on-site
and that these chemicals are properly stored and handled.

Inspection Guidelines:

Chemical Storage

A water system that provides chemical treatment must properly store chemicals to ensure the
safety of operators and equipment, and to ensure that the chemicals are not damaged or
degraded. Common chemicals used for water treatment may be stored in dry, liquid or gaseous
form. The amount of chemical required for treatment will dictate how the chemicals are stored.
For example, a small water system may only need to keep two 150 Ib cylinders of chlorine on
hand to have a minimum of a three-day supply on site. However, a water system that treats more
water may require several one-ton cylinders. The inspector should verify that at least a three-day
supply of chemicals is stored on-site.

All stored chemicals should remain in sealed, labeled, and unopened shipping containers unless
the chemical is transferred into an approved storage unit. Each form of chemical has unique
storage requirements, Dry chemicals must be stored such that they will remain dry. The
inspector should determine if the storage area is subject to flooding. Dry chemicals must be
rotated as new shipments are received to ensure that they are used in approximately the same
order as they are received. The inspector should ask how chemicals are rotated. The inspector
should also determine if adequate ventilation is provided to control dust resulting from dry
chemicals.

Liquid chemicals must be stored in properly labeled single-use containers. Adequate secondary
containment capable of receiving and containing spills and overflows must be provided. This is
often done with a raised curb, sump, or partial wall around the storage area. If more than one
chemical is stored in a single containment area, the containment area must be capable of holding
the volume of the largest holding tank. The inspector should verify that liquid chemicals are
stored in proper containers and that adequate secondary containment is provided. Another
common method of secondary containment is containment pallets or other similar systems. If
the chemical leaks out of the primary container, the containment pallet captures the spill without
release. This is often common in older water systems that may not have room to provide other
means of secondary containment.

Gaseous chlorine must be stored in a separate area that may be indoors or in a protected area
outdoors. In either case, the inspector should verify that full and emptied gas cylinders are
restrained to prevent overturning and are not exposed to direct sunlight or excessive heat.
Chlorine cylinders are most often stored indoors in the chlorine feed room. In this situation, the
room must be reasonably air tight and well lit. The inspector should verify that the room is

16
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airtight by inspecting the weather stripping around the door and the room’s overall condition.
The room should also have a working manually controlled fan with louvers on the discharge
side. There should also be inlet louvers located away from the outlet louvers to allow fresh air to
be drawn into the room. The louvers and any doors must remain closed unless the room is
occupied. The inspector should verify that the louvers are closed and that they open when the
fan is turned on. Finally, a working chlorine leak detector and alarm for operator protection is
required when gaseous chemicals are stored indoors.

When two or more chemicals are stored in close proximity, consideration must be given to the
compatibility of these chemicals. For example, petroleum products and oxidants, such as diesel
fuel and permanganate, should never be stored together. If these chemicals mix, a potentially
explosive reaction may occur endangering operators and equipment. The table below outlines
common chemicals that are not compatible.

Treatment Chemical: Incompatible Materials:

Calcium Hypochlorite Activated carbon, acids, turpentine, other
organic or flammable materials

Caustic Acids, and organic chemicals

Chlorine Gas Anhydrous ammonia, turpentine, ether, finely
divided metals, hydrocarbons (i.e. benzene or
methane), or other flammable materials

Hydrofluosilic Acid Metals
Phosphoric Acid - Metals, carbonates, alkalis
Potassium Permanganate Activated carbon, gasoline, oils, phosphorous
or flammable materials
Quicklime (CaQ) Alum, ferric sulfate
Sodium Carbonate (soda ash) Strong Acids
Chemical Handling

The inspector should ask to see written procedures for handling chemicals. This should include
provisions for disposing of empty bags, drums, or barrels and for the proper transfer of dry
chemicals from shipping containers to storage bins or hoppers. These procedures should
minimize the exposure of operators to dust from the chemicals. Usually, the personal protective
equipment that the operators use is kept readily at hand in the same room or area where
chemicals are handled. There should also be a documented procedure for measuring the
appropriate quantities of chemicals for feed solutions to ensure consistency.

17
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Evaluation Criteria:

(N) A Not Applicable rating should be given to systems that do not add chemical treatment.
(8)  Ifan adequate supply of chemicals is stored on-site, procedures for properly measuring
chemicals for feed solutions are documented, and the chemicals are stored properly, a

Satisfactory rating may be given.

4] [f deficiencies that do not present an immediate risk are cited and the owner makes a
commitment to correct them, a rating of Needs Improvement may be given.

(U)  An Unsatisfactory rating should be given if chemicals are stored in a manner that presents
a hazard. This could also constitute a significant deficiency if the magnitude of the problem(s)
presents a public health threat. An Unsatisfactory rating may also be given if no action has been
no taken to correct a previous Needs Improvement rating.

References:

R.61-58.2 E (2) (e): (Design Criteria) — Chemical storage

R.61-58.2 E (2) (h): (Design Criteria) - Chemical Handling

R.61-58.2 E (2) (i): (Design Criteria) - Chemical Handling

R.61-58.7 B (9) & (10): (Operation and Maintenance Criteria)

R.61-58.7 B (12): (Operation and Maintenance Criteria)

R.61-58.7 B (21): (Operation and Maintenance Criteria)
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7. Chemical Injection Points

Purpose:

The purpose of this item is to confirm that chemical injection points are properly located to feed
the chemical in a safe manner and does not interfere with other chemical addition.

Inspection Guidelines:

The inspector should determine if the chemical injection points are located to ensure the
maximum chemical benefit with no adverse effect. The injection point may be directly into a
discharge pipe, a mixing chamber, or a storage tank. All chemical injection points should be
labeled and should have a consistent color code for each different chemical. Because all
chemical lines are chemical specific, all injection points should also be dedicated to a specific
chemical. One common exception is when a system feeds lime and chlorine. In this instance the
operator may occasionally switch the lime feed line and chlorine feed line to help keep the lime
feed lines free from excess buildup. All injection points located below-grade must be in a vault
or similar structure.

When inspecting the chemical feed vault, the inspector should determine the spacing of the
various chemical injection points to determine if adverse chemical reactions are taking place. Of
particular concern is the spacing between the lime (calcium hydroxide) injection point and any
sodium-based compounds (i.e., sodium carbonate or sodium fluoride). The distance between
these injection points should be maximized because an insoluble precipitate may form if they are

added in close proximity to each other. This will cause a build-up of precipitate in the storage
facilities and increasing the usage of chemicals. Other items to look for in the vault are:

¢ Protection from the weather and unauthorized entry
* Drainage to a proper receptacle if chemicals are spilled
* (Containment of chemical spills if drainage is not applicable

¢ The need for a sump pump to handle any water if the pit is subject to flooding or holding
water

e Readily accessible injection points for inspection and maintenance.

¢ Sample taps should be located and maintained so that a well-mixed, representative water
sample can be obtained following chemical addition.
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Evaluation Criteria:

(N) A Not Applicable rating should be given for this item if the system does not add chemical
treatment.

(S) If the chemical injection point(s) are properly color-coded & labeled, are protected from
the weather and vandalism, are in good repair, and if the vault is properly maintained then a
Satisfactory rating should be given.

(D If the chemical injection points are not easily accessible, not adequately color-coded and
labeled, or not properly protected from the weather and vandalism then a Needs Improvement
rating should be given. In addition, if the chemical feed lines are damaged or the vault itself is
poorly maintained, then a Needs Improvement rating should be given.

(U)  An Unsatisfactory rating should be given if the following items are noticed: there is no
access to the injection points, no chemical injection points are color coded/labeled, no protection
from the weather or vandalism, or the vault is in poor condition. An Unsatisfactory rating may

also be given if no action has been taken to correct a rating of Needs Improvement givenina
previous survey.

References:

R.61-58.2 C (5): (Design Criteria)
R.61-58.2 C (6): (Design Criteria)
R.61-58.2 E (1) (b): (Design Criteria)
R.61-58.2 E (1) (c¢) (iii): (Design Criteria)

R.61-58.7 B (19): (Operation and Maintenance Criteria)
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8. Filtration

Purpose:

The purpose of this item is to determine if water filtration units (including activated carbon, ion
exchange and reverse osmosis) are properly maintained and operated.

Inspection Guidelines:

Generally, filtration treatment for ground water systems falls into three categories. The most
common filtration treatment of ground water is the use of pressure filters for iron removal.
Another treatment that is increasing in frequency is filtration with activated carbon to remove
chemical contamination. In the coastal plains, membrane filtration technology is utilized for
fluoride removal or removal of other impurities. The use of filters on ground water alters the
finished water chemistry, sometimes significantly, and proper operation and maintenance are
extremely important.

Most of the filtration facilities on groundwater systems are self-contained units (i.e. pressure
filters). Therefore, the inspector will not be able to inspect the filters media. The primary items
that do require inspection during the survey are the pipes, instrumentation, the extemal condition
of the filters, and the backwash system. All instrumentation on the filters should be in good
repair and operational. Operators should periodically verify the filtration instrumentation
accuracy.

During the inspection of the backwash system the first item to review is the filter backwash
protocol. The protocol should list the step-by-step procedure for a backwash cycle, the duration
of the filter wash, and if the filter has rewash or filter-to-waste capability. The backwash
determining criteria (i.e. headloss, turbidity, or filter run times) should be reviewed to make sure
the filters are not being operated in a way that adversely affects the water quality. Other items
the inspector should discuss are whether the filters are operated on an automatic or manual
backwash cycle and how the wastewater is handled.

Complying with manufacturers’ recommendations for filter operations is the key to maintaining
and operating a contained filter unit. Although there is little to see with the contained units, the
following documents require review: water quality records that show filter performance such as
turbidity, particle count, iron levels; filter run times; “down time” inspections, where the filter is
opened and inspected by a qualified technician; and backwash procedures. For some media
types like activated carbon or greensand, the media must be replaced or reactivated. Records
must be maintained if media change out is required.

For membrane filtration systems, the inspector should make sure that the units are in good
physical condition. The inspector also needs to determine how the reject or wastewater is
handled, and if the backwash procedures or cleaning procedures are adequate. Unfortunately, the
inspector will be at a disadvantage when inspecting a membrane or reverse osmosis system for
the first time due to the uniqueness of these systems and the variations in manufacturers. The
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inspector will have to rely on the operator and manufacturers’ literature for proper operational
requirements,

Evaluation Criteria:

(N} A Not Applicable rating should be given if filtration treatment is not provided.

(S) A Satisfactory rating should be given if the filters are operated and maintained according
to manufacturers’ recommendations and they provide adequate treatment of the raw water and

appropriate records are maintained.

(D A Needs Improvement should be given if the filters are operating properly but not
according to manufacturers’ recommendations.

(U)  An Unsatisfactory rating should be given if the filters are not maintained, if water quality
is not improved with the treatment, or if no records are kept. An Unsatisfactory rating may also
be given and the system should referred to enforcement if the media is nor changed out
according to schedule. (More than likely, the system is under an enforcement order to maintain
treatment because of source water chemical contamination). An Unsatisfactory rating may also

be given if no action has been taken to correct a rating of Needs Improvement given in a
previous survey.

References:

R.61-58.2 C (10): (Design Criteria)

R.61-58.7 B (6): (Operation and Maintenance Criteria)
R.61-58.7 B (12): (Operation and Maintenance Criteria)
R.61-58.7 B (13): (Operation and Maintenance Criteria)
R.61-58.7 B (15): (Operation and Maintenance Criteria)
R.61-58.7 B (16):(Operation and Maintenance Criteria)
R.61-58.2 (D) (1): (Design Criteria)

R.61-58.7 (D) (3): (Operation and Maintenance Criteria)
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9. Equipment Maintenance

Purpose:

The purpose of this item is to ensure that the treatment equipment is being properly maintained.
All treatment systems must be operated and maintained in accordance with the public water
system’s construction and operating permits and/or any modifications subsequently approved by
the Department.

Inspection Guidelines:
Manuals and Records

The inspector should ensure that written maintenance procedures are available to the personnel
responsible for inspection and repair of the equipment. For single unit treatment processes, these
procedures may be in the form of a manual written by the equipment manufacturer. For multiple
unit treatment processes, or in cases where the manufacturer’s procedures are inadequate or
confusing, site-specific procedures for routine inspection and maintenance of the equipment must
be developed and followed.

The inspector should ask to see maintenance records for each treatment component. These
records should include documentation of preventive maintenance, and routine inspections of the
treatment component. The frequency of inspection shall be at least as often as recommended by
the equipment manufacturer, or as often as necessary to maintain proper operation.

Facilities

The appearance of chemical feed equipment is often the best indication of how well the
equipment is operated and maintained. Equipment that is extremely dirty and has excessive
grease or chemical caked around moving parts is probably not well maintained. However, it is
not practical to keep some chemical feed equipment “spotless.” When evaluating the chemical
feed facilities, the inspector should consider the type of chemical that is being fed, its storage and
handling characteristics, and if needed repairs are affecting the safety of the public water supply
and/or water system operator(s). Each component of the treatment system must be in operable
condition, and repairs must be made in accordance with the construction and operating permits,
unless otherwise approved by the Department.

Spare Parts/Backup Equipment

Spare parts and/or backup units must be available for all components of the treatment process
that are subject to wear and damage. Any component that is critical to the safety or adequacy of
the public water supply should be immediately available. Such items need to be in stock at the
water system because quick delivery of spare parts from an outside source may be unreliable.
Components that are not critical to the water system do not need to be in stock, but the
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appropriate repair and parts manuals must be on hand so that the equipment can be repaired in a
reasonable amount of time.

Evaluation Criteria:

(N) A rating of Not Applicable should be given to systems that do not add treatment.
Manuals and Records

(S)  Ifthe written maintenance procedures appear to be appropriate for the complexity of the
system, and all maintenance records are in order and up to date, then the manuals and records
may be rated Satisfactory.

D If written maintenance procedures are provided that do not appear to be appropriate for
the complexity of the system, a rating of Needs Improvement should be given. If maintenance

records are kept, but are out of date, a rating of Needs Improvement should also be given,

(U)  If written operating procedures are not provided, or if maintenance records are not kept,
then a rating of Unsatisfactory should be given.

Facilities

(S)  If each component of the treatment system is in operable condition and appears to be
properly maintained, then a rating of Satisfactory should be given.

(D If each component of the treatment system is in operable condition, but one or more
components do not appear to be properly maintained, then a rating of Needs Improvement should
be given.

(U)  Ifany component of the treatment system is not operable, or it is being maintained in an
unsafe or unreliable manner, then a rating of Unsatisfactory should be given.

Spare Parts/Backup Equipment

(S}  If spare parts and/or backup units are stocked or are readily available for each component
necessary for operation of the water system, and repair manuals are on hand for the remaining
treatment components, then a rating of Satisfactory should be given.

(D If spare parts or backup units are stocked or are readily available for each necessary
component, but no parts manuals or spare parts are on hand for other treatment components, then
a rating of Needs Improvement should be given.

(U)  If neither spare parts nor backup units are stocked for components necessary for the
operation of the water system, then a rating of Unsatisfactory should be given. Typically, this
rating would be reserved for a circumstance where failure of a component would jeopardize the
safety or reliability of the public water supply due to the lack of spare parts or backup units.
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Overall Rating

The overall rating should reflect the lowest rating given for the categories listed above. If an
Unsatisfactory rating is warranted for any element listed in the Inspection Guidelines, then the
item should be given an overall rating of Unsatisfactory. An Unsatisfactory rating may also be
given if no action has been taken to correct a rating of Needs Improvement given in a previous
survey.

References:

R.61-58.2 C (7): (Design Criteria)

R.61-58.2 C (9): (Design Criteria)

R.61-58.7 B (1): (Operation and Maintenance Criteria)
R.61-58.7 B (7): (Operation and Maintenance Criteria)

R.61-58.7 B (8): (Operation and Maintenance Criteria)
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10. Water Quality*
Significant Deficiency Item

Purpose:

The purpose of this item is to ensure that a water system consistently produces water that
complies with established water quality standards.

Inspection Guidelines:

Prior to the on-site inspection, the inspector should review previous monitoring results and
compliance records. Compliance monitoring results from samples that Department staff collects
are mailed to each water system and copied to the Regional offices. In addition, the data are
posted to the EFIS database. If the results cannot be located, the compliance monitoring
manager in the Central Office may be able to help. A listing of primary and secondary
Maximum Contaminant Levels (MCLs), Maximum Contaminant Level Goals (MCLGs), and
Maximum Residual Disinfectant Levels (MRDLs) for drinking water is included in Appendix D.
Any primary or secondary MCL violations should be noted and should be discussed with the
owner or their representative during the survey.

In addition to providing drinking water that complies with established MCLs, it is important that
water be aesthetically pleasing. Water should be relatively clear, colorless, and free of
objectionable tastes and odors. It should not stain or corrode plumbing fixtures, clothes, or
piping. In order to determine if the water is acceptable to consumers, the inspector should
review customer complaints. While every water system will occasionally experience a water
quality problem, a pattern of continued complaints can be indicative of larger problems. In these
cases, the system should have a plan in place to reduce subsequent complaints.

The inspector may also want to perform field tests or collect samples for laboratory analysis to
better evaluate water quality. In low flow areas, parameters such as pH, disinfectant residual,
and total coliform will provide an indication of overall water quality. A metals analysis may be
helpful in areas that experience problems due to high iron or manganese levels. If the system
adds fluoride, the inspector may want to do a fluoride analysis to verify that the optimum
fluoride concentration of 0.8 mg/L to 1.2 mg/L is being maintained.

Evaluation Criteria:
(N) A Not Applicable rating should not be given for this item.
(S)  This item should be rated as Satisfactory if a system has complied with all primary and

secondary MCLs and has not received an unreasonable number of customer complaints relating
to water quality.
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D A Needs Improvement rating may be given to a system that has violated a primary or
secondary MCL, but has taken steps to reduce the likelihood of any future violations. The
seriousness of a violation, potential health implications, and compliance history must be taken
into account when evaluating this item. If the inspector determines that the violation does not
warrant a significant deficiency rating, then a Needs Improvement rating should be given.

(U)  An Unsatisfactory rating may be given to a system that violates one or more primary or
secondary MCLs or has a history of numerous customer complaints due to the water quality. An
Unsatisfactory rating may also be given if no action has been taken to correct a rating of Needs
Improvement given in a previous survey. This item would be considered a significant deficiency
when there are health-related water quality problems in the distribution system. Some examples
include Total Coliform Rule violations, disinfection byproducts violations, or other persistent
chemical MCL violations, If this is determined to be a significant deficiency, an enforcement
referral should also be made. An MCL violation that is already being addressed through the
normal enforcement process would not be considered a significant deficiency.

References:

R.61-58.2 B (2): (Design Criteria)

R.61-58.5 B - (MCLs for Inorganic Chemicals)

R.61-58.5 D — {(MCLs for Organic Chemicals)

R.61-58.5 F — (MCLs for Microbiological Contaminants)
R.61-58.5 H — (MCLs for Radionuclides)

R.61-58.5 J — (MCLG for Radionuclides)

R.61-58.5 N — (MCLs for Volatile Synthetic Organic (VOC) Chemicals)
R.61-58.5 P — (MCLs for Disinfection Byproducts (DBPs))
R.61-58.5 Q — (MRDLs for Disinfectants)

R.61-58.5 R — (Secondary MCLs)

R.61-58.5 AA — (Treatment Techniques)
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11. Adequate Pressure

Purpose:

The purpose of this item is to ensure that adequate water pressure is available to minimize the
potential of contamination from cross-connections and to reduce customer complaints.

Inspection Guidelines:

A water system must maintain adequate pressure in the distribution system. The State Primary
Drinking Water Regulations require that a minimum pressure of twenty-five (25) psi be
maintained at every customer’s tap during peak demand periods. In addition, twenty (20) psi
must be maintained during unusually heavy flows (i.e. fire or flushing). The inspector should
verify that adequate pressures are being maintained by reviewing system records, customer
complaints, and/or by performing pressure tests.

A system that offers fire protection is required to perform flow tests on all hydrants at a
minimum of once every three years. Hydrant flow test records must be available during the
sanitary survey. The hydrant flow test results should indicate static pressure and residual
pressure during fire flow conditions. The inspector should review these records to verify that the
minimum residual pressures are being maintained during hydrant testing.

The inspector may review customer complaints to determine if there are problem areas. Ifa

pressure problem is suspected, system pressure may be evaluated by performing pressure tests or
installing pressure recorders at critical locations in the distribution system.

Evaluation Criteria:

(N) A Not Applicable rating should not be given for this item.

(S)  If pressures greater than twenty-five (25) psi are being maintained during peak demands
and twenty (20) psi is maintained during fire flow conditions (if applicable), then this item

should be rated as Satisfactory.

) A Needs Improvement rating may be given for systems with minor pressure problems if
the system management has committed to correcting them.

(U)  An Unsatisfactory rating should be given to systems that do not maintain required

distribution system pressures. Although, this item is not identified as a significant deficiency
item, the item could be identified as a significant deficiency and referred to enforcement.

References:

R.61-58.4 B (2) (a): (Design Criteria)
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R.61-58.4 D (15) (b): (Design Criteria)
R.61-58.6 C (8): (Reports Criteria)

R.61-58.7 E (7): (Operation and Maintenance Cﬁteria)
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12. Disinfectant Residual

Purpose:

The purpose of this item is to ensure that systems that add a disinfectant to their drinking water
maintain an adequate residual at all points in the distribution system.

Inspection Guidelines:

Each public water system that adds a disinfectant during the treatment process must maintain a
disinfectant residual at all points within the distribution system. The inspector should collect and
analyze disinfectant residual samples in areas of the distribution system where low disinfectant
residuals would be expected or have historically been found. Low disinfectant residual levels or
the absence of a residual in the distribution system can lead to a number of water quality
problems. The inspector should review Department files to make sure that the system has not
been directed through an enforcement order to add a disinfectant. As a requirement of the
ground water rule, if the system adds disinfection as a corrective action, the Department must set
a minimum residual to ensure proper inactivation of microbial contaminants. [f the system has
been directed to add disinfection, the inspector should consult with either the Central Office
drinking water compliance or drinking water enforcement sections.

Evaluation Criteria:

(N) A Not Applicable rating should be given for this item if a disinfectant is not added to the
water.

(S)  Ifadequate disinfectant residuals are maintained throughout the distribution system, then
a Satisfactory rating should be given for this item.

(D If the system generally maintains an adequate residual at most points in the distribution
system, but has isolated areas that often have very low or no disinfectant residuals, then a Needs
Improvement rating may be given for this item.

(U) If a system fails to maintain an adequate disinfectant residual in the distribution system,
then an Unsatisfactory rating should be given for this item. This item can also be found to be a
significant deficiency if the water system is failing to provide treatment as required through an
enforcement order. Ifthe item is rated as a significant deficiency, the overall survey should be
rated unsatisfactory and referred to enforcement. An Unsatisfactory rating may also be given if
no action has been taken to correct a rating of Needs Improvement given in a previous survey.
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References:
R.61-58.2 D (2): (Design Criteria)

R.61-58.16 G (3): (Ground Water Rule: Treatment Technique Requirement)

32



Ground Water Sanitary Survey Handbook Distribution

13. Cross Connection Control

Purpose:

The purpose of this item is to ensure that the water system has a program in place to identify and
eliminate cross-connections between the public water system and possible sources of
contamination.

Inspection Guidelines:

There will be some difference in the complexity of cross-connection control programs for small
systems and large systems. The term “small system” in this context means any system that has
only residential customers, such as a trailer park or subdivision. The term “large system™ is
meant to include any system that has commercial or industrial customers. The Department
requires that a system’s cross-connection control program be at least as stringent as the
Department’s guidelines, but the system has the authority to establish more stringent guidelines,
as it deems necessary.

Large Systems

When surveying a large system, the inspector should ask to see the written cross-connection
program. The written program should state how the system intends to identify existing cross-
connections and prevent new ones form being created. The written program should also clearly
state the system’s policy for selection, installation and annual testing of Double Check Valve
Assemblies (DCVA) and Reduced Pressure Backflow Preventers (RP).

The inspector should also ask to see the system’s files on testable devices (DCV As and RPs).
When examining the system’s records on testable devices, the inspector should randomly select a
few files and ensure that the most recent test date is not more than one year old. The inspector
should also check for easily identifiable commercial and industrial customers who should have a
testable device installed. For example, if files do not exist for institutions such as carwashes, dry
cleaners, shopping centers, schools and mortuaries, which typically require testable devices, then
the system has probably not been thoroughly surveyed for cross-connections.

Small Systems

Small public water systems must also establish and maintain a viable cross-connection program.
However, the necessity of a written program will depend upon the circumstances of the
particular system. Many systems choose to protect themselves by installing a residential dual
check at every service connection. This device requires no annual test, is easy to install,
relatively inexpensive and is reliable. The inspector should recommend this practice to any
system that does not already do so. The inspector should also ask questions of the appropriate
personnel to determine if they understand what a cross-connection is and the hazard that it can
present to the system.
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Arother aspect of the program that the inspector should verify is the water system’s residential
lawn irrigation policy. Water system programs vary statewide, but all should be written and
reviewed by the drinking water compliance section in the Central Office. This is another area
that the individual system requirements may be more stringent than the Department’s.

The benefits of a proper cross-connection control program far outweigh the required investment.
The system is ultimately responsible for the safety of its customers and the protection of its
distribution system from contamination. If a system requires assistance in implementing or
revitalizing a cross-connection control program, the Department has a program devoted to
training certified testers and offering assistance to water systems.

Evaluation Criteria:
(N) A rating of Not Applicable should not be given for this item.

(8)  If the system has identified and protected all cross connections within their distribution
system, utilizes backflow prevention devices, and maintains records ensuring all testable devices
are tested annually, then a rating of Satisfactory should be given.

(D If the system has a cross-connection control program in place, but does not keep adequate
records or is missing some component of its program, then a rating of Needs Improvement
should be given.

(U)  If the system does not have an adequate cross-connection control program in place, then a
rating of Unsatisfactory should be given. This item can also be found to be a significant

deficiency if the condition of the program (or lack of program) represents a public health risk. If
this item is found to be a significant deficiency, the overall survey should be rated Unsatisfactory

and referred to enforcement. An Unsatisfactory rating may also be given if no action has been
taken to correct a rating of Needs Improvement given in a previous survey.

References:
R. 61-58.4 D (14): (Design Criteria)

R.61-58.7 F: (Operation and Maintenance Criteria)
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14. Fire Flow

Purpose:

The purpose of this item is to ensure that the water system can provide adequate flow to protect
the integrity of their water system when fire protection is provided.

Inspection Guidelines:

Water systems should confirm their ability to provide fire protection by flow testing each fire
hydrant a minimum of once every three (3) years. Often there is a joint effort with the local fire
departments to conduct these flow tests. If not, the water system should inform the fire
departments of their flow test results. This is usually accomplished through color-coding the
bonnets of hydrants (see item 15, Valve/Hydrant Maintenance).

The inspector should review the water system’s flow testing records and note any substandard
hydrant or areas in the distribution system that have low to moderate flows. The minimum flow
required for fire protection is 500 GPM (the addition of 1/5 maximum instantaneous flow used
for design purposes is not included here since the system is usually under normal operating
conditions during the flow test). These records should include the time and date of flow test,
hydrant location, size of line serving hydrant, flow result in gallons per minute (GPM), static and
residual pressures, and duration of test in minutes.

The inspector should request that water system personnel randomly perform routine flow tests on
any substandard hydrants. This will enable the inspector to evaluate the accuracy of the system’s
test results and testing equipment and observe the system’s testing procedures. The inspector
should also request that flow test on hydrants that he or she suspects may be substandard, such as
those located in dead end areas or at higher elevations, be performed as well.

Evaluation:

(N) A Not Applicable rating should be given for this item if a water system does not provide
fire protection.

(§)  Ifawater system is flow testing each fire hydrant a minimum of once every three (3)
years and maintaining current records, and if these records indicate that the system is producing
adequate flows to protect the integrity of the water system, i.e., flows greater than 500 GPM,
then this item should receive a Satisfactory rating.

) If a water system has adequate flows but has let flow tests lapse past the three year period
for several fire hydrants, if the flow test records do not indicate the appropriate information, or if
the water system does not color code their hydrants, then this item should receive a Needs
Improvement rating.
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(U)  If a water system has inadequate flows or if a water system does not maintain flow test
results, then this item should receive an Unsatisfactory rating. An Unsatisfactory rating may also
be given if no action has been taken to correct a rating of Needs Improvement given in a
previous survey.

References:
R.61-58.4 D (4) (b):(Design Criteria)
R.61-58.4 D (9) (a): {Design Criteria)

R.61-58.7 E (10): (Operation and Maintenance Criteria
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15. Valve & Hydrant Maintenance

Purpose:

The purpose of this item is to ensure that a system’s valves and hydrants are being maintained
such that they may be located and operated as needed.

Inspection Guidelines:
Valve Maintenance

Properly operating valves are critical when a portion of the distribution system must be isolated,
such as when a line break occurs. A valve maintenance program extends valve life and results in
long term savings to the system. A water system must have a program for inspecting, exercising,
and maintaining system valves. During the survey, the inspector should ask to see the written
valve maintenance program. At a minimum the program should include the following
components:

e An updated system map indicating the location and identification of all valves,

¢ Documentation of valve type, date of last exercise, number of turns to close, and a record
of maintenance work for each valve,

¢ A schedule for regular exercise and routine maintenance,

¢ Documentation that valves are being exercised in accordance with the valve maintenance
plan and that necessary maintenance is being performed.

An accurate and complete system map (Item 18 — System Map) is essential to both the valve and
hydrant maintenance programs. This map should indicate all distribution lines, line sizes, valve
locations, hydrant locations and corresponding valve and hydrant numbers. The map is critical if
valves are to be located in a timely manner during an emergency. The program should include a
schedule for exercising valves and performing maintenance. This may simply be a statement of
how often and in what order valves are exercised. A review of valve records will indicate
whether the program is being executed according to the plan. Records of the size, type, date of
last exercise, number and direction of turns to close, and maintenance work for each valve must
also be maintained.

Many small systems simply devote a single page for each valve that includes all pertinent
information and a sketch of the valve location relative to intersection, hydrants, or property lines.
The inspector should ask whether the records are updated as the system grows. Procedures for
exercising valves and performing routine maintenance are also recommended to ensure
consistency. These may include procedures for establishing traffic control, for notifying
appropriate personnel if change-out is required, etc. Appendix E contains a worksheet for valve
exercise and a typical valve card that may be helpful to systems working to establish a program.
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Hvdrant Maintenance

Properly operating hydrants are essential for fire protection and insurance purposes. In addition,
a water system may be held liable if hydrants do not operate properly in emergency situations. A
proper hydrant maintenance program will ensure that hydrants are operational, that adequate fire
flow and pressure is available, and identify any necessary maintenance. At a minimum, a
hydrant maintenance program must include the following components:

* An updated system map showing the location and number of all hydrants,
¢ A schedule for flow testing and performing routine maintenance,

¢ Documentation of hydrant type, date of installation, and a record of maintenance work
performed for each hydrant,

¢ Documentation indicating that necessary maintenance is being performed.

Usually the same map is used for the valve and the hydrant maintenance programs. A schedule
for the regular inspection and flow testing of fire hydrants is also required. The American Water
Works Association (AWWA) recommends color-coding hydrant bonnets based on the available
flow. The recommended color code is shown in the table below.

Bonnet Color Available Fire Flow
Black or Bagged | Out of Service Hydrants
Orange 500-1000 gpm @ 20 psi
Green 1000 - 1500 gpm @ 20 psi
Light Blue > 1500 gpm @ 20 psi

Some systems use a different color scheme that is set by the local fire department. This is an
acceptable alternative as long as it is consistent. As with the valve maintenance program, certain
documentation is required. There should be records of hydrant type, date of installation,
maintenance work, and most recent flow test results. Procedures for performing hydrant
maintenance and flow tests should also be available. Appendix E contains typical procedures for
performing routine hydrant maintenance and flow testing which may be helpful to systems
establishing a hydrant maintenance program.
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Evaluation Criteria:

(N) A Not Applicable rating may given to very small water systems with a limited number of
valves and no hydrants.

(S) A Satisfactory rating should be given to a system without fire protection if its valve
maintenance program includes the essential components listed in the inspection guidelines.

If a system offers fire protection, a Satisfactory rating should be given if the system has an
acceptable valve maintenance program and has a hydrant maintenance program that includes all

of the essential components listed in the inspection guidelines.

(D A Needs Improvement rating may be given if a system is committed and actively
working to establish maintenance program(s), but is missing one or more components.

(U)  An Unsatisfactory rating should be given if a system has no valve and/or hydrant
maintenance program(s) or the documentation exists but the program is not being executed. An

Unsatisfactory rating may also be given if no action has been taken to correct a rating of Needs
Improvement given in a previous survey.

References:

R.61-58.7 E (9): (Operation and Maintenance criteria}
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16. Flushing Program

Purpose:

The purpose of this item is to ensure that the system’s routine flushing program is adequate to
help prevent customer complaints and water quality problems associated with stagnant,
discolored, and sediment-laden water. An added benefit of an active flushing program is that it
helps to maintain a disinfectant residual throughout the distribution system.

Inspection Guidelines:

There are two distinct types of flushing programs recommended for public water systems: 1) A
system wide flushing, where scouring velocities are maintained to clean the water line, and 2)
The low velocity flushing used to maintain chlorine residuals in the distribution system. Both of
these flushing methods are important for the water system and are required by the State Primary
Drinking Water Regulations. In order to determine the flow required to achieve scouring
velocities for different lines sizes, refer to the chart given in Appendix A.

The first item to review in any flushing program is the map of the distribution system. A second,
and equally important item to review is the flushing records. These records should include the
date, time, location, velocities, total flushing time, size and length of line, flow rate, time to clear,
volume of water used, chlorine residuals, and other relevant information. The inspector’s review
of this data is very important in determining the effectiveness of the flushing program.

Another item that the water system should maintain and use with their flushing program is past
water quality reports and complaint records. These two items are good indicators of whether or
not an adequate flushing program is being conducted. However, a water system should not
simply flush the system as a response to water quality complaints.

Restaurants and small businesses may not be required to implement a formal flushing program.
The inspector will have to use his or her own judgment when determining the need for, and
adequacy of, a flushing program for these types of systems. If a system is having water quality
problems, such as iron, manganese, or sediment in their finished water, or if the system allows
water to sit in the line for extended periods of time with little or no usage, then a flushing
program may be warranted.
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Evaluation Criteria:

(N) A Not Applicable rating should not be given for this item unless the inspector determines
that a formal flushing program is not required.

(S§)  Ifthe water system has a formal, written flushing program that includes a systematic plan
for flushing the entire distribution system, and maintains records that address the adequacy of the
program, then the system should be given a Satisfactory rating,

iy If the system seems to have an adequate flushing program, but does not maintain a
written plan or flushing records, then a Needs Improvement rating should be given.

(U)  If the water system does not retain flushing records, only flushes when complaints are
received, or does not maintain water quality, an Unsatisfactory rating should be given. An

Unsatisfactory rating may also be given if no action has been taken to correct a rating of Needs
Improvement given in a previous survey.

References:

R.61-58.7 E (13): (Operation and Maintenance Criteria)
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17. Leak Detection & Repair

Purpose:

The purpose of this item is to ensure that the water system is actively searching for water line
leaks and using sanitary practices to repair those leaks.

Inspection Guidelines:

The inspector should determine if the water system is carrying out a leak detection and repair
program on a continuous basis. Depending on the size and complexity of the water system
various components of this program could include the following:

Leak Detection

Water Audit: A water audit is a comparison of the amount of water produced with the amount
of finished water sold plus the amount of water used for flushing procedures, fire fighting
activities, etc. Some systems have staggered billing cycles and the consumption records may
fiuctuate from month to month. Therefore, an average loss should be calculated monthly over at
least a one (1) year period. Keeping the average loss to no more than 10% is what water systems
should strive for.

Visual Inspections: System personnel should report any leaks that are noticed during routine
distribution maintenance. Low lying areas are good places for system personnel to focus their
attention on because line breaks are more likely to occur in lower areas in the distribution system
where the pressure is greatest.

Audible Inspections: Listening devices can be placed on fire hydrants, valves or directly on the
ground over a water line to determine if there are leaks. These devices can be as simple as a
metal or wooden rod or as sophisticated as a hydro-phonic probe equipped with an amplifier.
Sometimes, water systems may have an agreement with a neighboring utility or private
contractor so they may lease or share more expensive devices.

Leak Repair

Leak repair procedures must be fully documented, and various methods can be approved as long
as adequate disinfection is achieved. The AWWA recommends that a repaired section of pipe
should be filled with a solution containing a chlorine residual of 200 mg/L. This solution should
be allowed to stand in the pipe for two (2) hours and then flushed out. For most water systems
this method is not practical due to time constraints and system demands. An alternative method
is to swab the inside of the pipe with the same chlorine solution.

The most common deficiency noted under this item is the lack of adequate record keeping.

Systems will usually generate a work order for all line repairs, but the actual repair procedures
are usually left off of the work order. The inspector should recommend that the leak repair form
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include the date the repair was made, the location of the leak, the size of the line repaired, the
disinfection method, the flushing procedures, and the resulting chlorine residual. If performed, a
copy of the bacteriological monitoring results and the estimated amount of water lost due to the
leak should also be included. In conjunction with this report form, the amount of water lost due
to the leak and the amount of water due to flushing should be incorporated into the water audit.

Evaluation Criteria:

(N) A Not Applicable rating may be given to small water systems that generally experience
few leaks and contract others to perform line repair.

(S)  If a water system is using appropriate methods to identify and repair leaks, and if these
procedures are well documented, then this item should be rated Satisfactory.

)] If a water system is trying to identify leaks, but they do not have a written program for
repairing leaks or adequate records documenting their repair procedures, then this item should
receive a Needs Improvement rating. This item may also be rated Needs Improvement if the
system has a good program but an unacceptably high percentage of unaccounted for water (i.e. >
15%). '

(U)  If a water system has an unusually high percent of water loss (greater than 25%), does not
have an active leak detection program. This item may also be found to be a significant
deficiency if there is no emphasis placed on practicing sanitary procedures when repairing leaks.
The inspector will need to determine whether there is a public health risk in this instance. If the
item is identified as a significant deficiency, the overall survey rating should be Unsatisfactory

and referred to enforcement. An Unsatisfactory rating may also be given if no action has been
taken to correct a rating of Needs Improvement given in a previous survey.

References:
R.61-58.7 E (11): (Operation and Maintenance Criteria)
R.61-58.7 E (12): (Operation and Maintenance Criteria)

R.61-58.7 B (2} (j): (Operation and Maintenance Criteria)
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18. Water Audit

Purpose:

The purpose of this item is to ensure that the water system: (1) has a water audit program in
place to properly account for the amount of water it distributes as being either consumed or lost,
and (2) uses its audit program to control its water loss.

Inspection Guidelines:
The inspector should determine if the water system is implementing a well-documented water
audit program on a routine basis, and if the system is using the program to control its water loss.

The preferred audit methodology is the Water Audit Methodology as developed by the
International Water Association and the American Water Works Association. This methodology
uses a water balance approach that is shown in the table below. All water systems should
compare the volume of water they distribute (column 3) with the sum of customer consumption
and losses (column 4). Losses are either apparent or real. Apparent losses (theft, meter & billing
accuracies) are losses of revenue from water that reaches the customer. Real losses (leaks,
overflows) are losses of water that do not reach the customer. Large systems should track all of
the consumption and loss categories in column 5, and small systems should track all that apply.

Some of these values will be known and some will have to be estimated.

Water Balance Table

Water
Exported

Water from
own
sources
(corrected
for known
errors)

System
Input
Volume

Water
Imported

Water
Supplied

Authorized
Consumption

Billed
Authorized
Consumption

Billed Water Exported

Billed Metered
Consumption

Billed Unmetered
Consumplion

Revenue
Water

Unbilled
Authorized
Consumption

Unbilled Metered
Consumption

Unbilled Unmetered
Consumption

Water Losses

Apparent
Losses

Unauthorized
Consumption

Customer Metering
Inaccuracies

Systematic Data Handling
Errors

Real Losses

L eakage on Transmission
& Distribution Mains

Leakage & Overflows at
Storage Tanks

Leakage on Service
Connections up to Point of
Customer Metering

Non-
revenue
Water

American Water Works Association Free Water Audit Software ©
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Water systems are encouraged to download and use the AWWA free water audit software to aid
in completing and interpreting water audits. The free software can be found at:
http://'www.awwa.org . For guidance on using the free software and comprehensive auditing
procedures, AWWA has published M36, Water Audits & Loss Control Programs.

Indicators of water system performance:

Afier a water system completes the water audit, the results should be used to determine system
performance indicators. The AWWA water auditing software calculates several performance
indicators that are system specific. Because each system is different, it is neither useful nor
meaningful to compare performance indicators across different systems. Once a water system
has begun the water auditing and loss control process, it is important for the system to seek to
reduce its water losses (real and apparent) to the extent possible.

Evaluation Criteria:

(N) - A Not Applicable rating may be given to State and non-community water systems. A
Not Applicable rating may be given to a Community water system with less than 100 taps.

(S)  This item should receive a Satisfactory rating if a water system is using appropnate
methods to perform a well-documented water audit on a routine basis, and is continually seeking
to reduce the amount of water loss in its system.

(I This item should receive a Needs Improvement rating if a water system routinely
performs a water audit, but has not been trying to reduce water loss. A Needs Improvement
rating can also be given if the water system has an incomplete auditing program either in
consumption and losses accounted for, or in documentation.

(U)  This item should receive an Unsatisfactory rating if a water system does not periodically

perform a water audit. An Unsatisfactory rating may also be given if no action has been taken to
correct a Needs Improvement rating for this item from a previous survey.

References:
R.61-58.7 E (11): (Operation and Maintenance Criteria)
R.61-58.7 E (12): (Operation and Maintenance Criteria)

R.61-58.7 B (2} (j): (Operation and Maintenance Criteria)
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19. System Map

Purpose:

Each system must have a current and accurate map of the distribution system to aid in the proper
operation of the public water system and to be able to respond to emergency situations.

Inspection Guidelines:

The inspector should ask to review the distribution system maps to ensure that accurate and
updated information is maintained. System maps should include the following:

* All sources and treatment plants,

¢ Distribution lines, with sizes, & storage tanks

e Pumping facilities,

e Valves, hydrants and blow-offs.
The complexity and level of detail required for the system map may vary depending on the size
and type of water system. For the simplest types of systems, like a restaurant with a single
service line, a sketch showing the location of service line and the shut-off valve is needed. For
most community water systems, a detailed map that is drawn to scale is required. The inspector

should use their best judgment to determine if the level of detail provided is adequate for the type
and size of system being inspected.

Evaluation Criteria:
(N)  The Not Applicable rating should not be given for this item.

(S) A Satisfactory rating should be given if the system map is drawn in adequate detail for
the system and includes all of the applicable elements listed.

(D If a system has a map of the distribution system, but it does not include the necessary
components, or is not regularly updated, then a Needs Improvement rating should be given.

(U)  If asystem does not maintain an adequate system map, then an Unsatisfactory rating

should be given. An Unsatisfactory rating may also be given if no action has been taken to
correct a rating of Needs Improvement given in a previous survey.

References:

R.61-58.7 E (8): (Operation & Maintenance Criteria)
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20. Protection from Contamination*
Significant Deficiency Item

Purpose:

The purpose of this item is to ensure that all finished water storage tanks are properly protected
against contamination.

Inspection Guidelines:

All openings that could potentially allow access to water contained in a finished water storage
tank must be properly screened or sealed to prevent the entrance of insects, birds or other small
animals. This item is especially important in ground water systems since there is usually no
further treatment provided. Properly operated pressure tanks should always be under positive
pressure so they are usually not susceptible to contamination from outside sources. Therefore,
this item generally applies only to atmospheric tanks.

When inspecting atmospheric storage tanks, the inspector should locate the overflow discharge
pipe and verify that a counter-weight flapper check or an insect screen protects it. If a screen is
used to protect the discharge pipe, then it should be in good condition and be securely attached.
When a flapper check is used, it should seat securely against the discharge pipe to form a
reasonably tight seal when water is not being discharged. An overflow pipe should not discharge
directly into a sanitary sewer or storm drain without a variance from the Department.

Climbing of elevated storage tanks by Department personnel is not practiced. Because of this,
the inspector should ask for documentation that the roof vent screen(s) and access hatch have
been checked to ensure that they are intact and locked respectively. Documentation may include
photographs of these openings or a signed inspection report or invoice from a tank maintenance
contractor. These inspections should be conducted annually. Another common area of concern
is the point where the level indicator enters the storage tank.

For atmospheric ground storage tanks, the inspector should walk around the entire perimeter of
the tank (if accessible) to make sure that all openings are properly sealed. The inspector should
also inspect the vent screens and access hatches or ask for documentation that the water system
personnel have inspected them.

Evaluation Criteria:
(N) A rating of Not Applicable rating should be given for this item if the water system is a

purchased (master metered) system and does not provide storage. A Not Applicable rating can
also be given to water systems that only have pressure storage tanks.
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(S)  Ifall storage tanks have proper overflow protection, maintain documentation of annual
inspections of all access hatches and vents and have no other unprotected openings, then a rating
of Satisfactory should be given.

)] If all required sanitary protection measures are in place, but have not been properly
maintained (i.e. screens are torn or have fallen off), then a Needs Improvement rating should be
given. A Needs Improvement rating may also be given if system conducts annual inspections,
but fails to maintain documentation.

(U)  Ifthe system fails to provide proper sanitary protection of its storage tanks and the lack of
protection has the potential to contaminate the water system, then this item should be identified
as a significant deficiency and an Unsatisfactory Rating should be given. Some examples
include improper sizing (volume), clogged pressure relief valve, or inadequate internal cleaning
or maintenance of storage tanks. If the item is determined to be a significant deficiency, the
overall sanitary rating should be Unsatisfactory and an enforcement referral made. An

Unsatisfactory rating may also be given if no action has been taken to correct a rating of Needs
Improvement given in a previous survey.

References:

R.61-58.4 C (2) (c): (Design Criteria)

R.61-58.4 C (2) (g) (iii): (Design Criteria)

R.61-58.4 C (2) (K): (Design Criteria)

R.61-58.7 E (5): (Operation and Maintenance Criteria)

R.61-58.7 E (6): (Operation and Maintenance Criteria)
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21. Capacity

Purpose:
The purpose of this item is to verify that adequate finished water storage capacity is available to

ensure service during emergency situations and to provide an available reserve during hours of
peak usage.

Inspection Guidelines:

For Elevated Storage

According to design regulations, “Where fire flows are provided, tanks shall be sized to provide
two (2) hours of supply for a combined flow of peak hour domestic plus fire flow; or, the storage
capacity (or equivalent capacity) shall be equal to one-half (%) the maximum daily consumption,
whichever is greater. Either requirement may be reduced when the source and treatment
facilities have sufficient capacity with auxiliary power to supplement peak demands of the
system.” Since there are no Operation and Maintenance criteria given in the State Primary
Drinking Water Regulations, the inspector may want to conduct a preliminary analysis using the
given design criteria. Where available, it is best to use actual flow data taken from meter
readings. However, where these numbers are not available, they may be estimated using
formulas given in Appendix A.

Also, a history of marked pressure drops during heavy usage periods may indicate that the
system is not providing adequate storage to meet the system demands. Often this kind of
evaluation requires the use of 24 hr pressure recorders and may not be within the scope of a
routine survey. Previous system pressure evaluations and records of recurring low-pressure
complaints may be the best way to evaluate this item in some instances.

For Hydro-pneumatic Storage

According to design regulations, “For ... ground water systems where the pump yield equals or
exceeds the instantaneous demand, the tank shall be sized so the pump cycles a maximum of six
(6) times per hour. Where the pump yield is less than the instantaneous demand, the tank shall
be sized to provide the difference for a minimum twenty (20) minute demand period based on the
actual usable volume of the tank.” Again, since there are no Operation and Maintenance criteria
given in the State Primary Drinking Water Regulations, it is necessary for the inspector to
evaluate qualitative criteria to determine if the system has adequate storage capacity. An
indication of insufficient storage capacity is the frequent cycling of the pumps. If the pumps are
cycling often, and it is determined that all the equipment is operating properly, then there may be
a greater demand on the system than the tanks can supply.

48



Ground Water Sanitary Survey Handbook Storage

Evaluation Criteria:

(N) A rating of Not Applicable should be given for this item to a purchased (master metered)
system that does not provide storage.

(S) A Satisfactory rating should be given if adequate storage is provided based on the criteria
given,

Q)] A Needs Improvement rating should not be given for this item.

(U)  An Unsatisfactory rating should be given if the water system has had low pressures due
to lack of storage or low water levels.

References:

R.61-58.4 C (1) (a): (Design Criteria)
R.61-58.4 C (3): (Design Criteria)
R.61-58.4 C (4): (Design Criteria)
R.61-58.4 C (5): (Design Criteria)
R.61-58.4 C (5) (b): (Design Criteria)

R.61-58.7 D (12) (Operation and Maintenance Criteria)
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22, Security

Purpose:

The purpose of this item is to ensure that all finished water storage facilities are properly
protected against contamination due to vandalism, tampering and/or sabotage.

Inspection Guidelines:

All storage tanks must be secured against entrance by unauthorized personnel. The introduction
of a contaminant at this stage, either accidentally or purposefully, could prove devastating to the
water system since subsequent treatment is usually not provided. All access to the area
surrounding a finished water storage tank should be restricted to the highest degree possible. All
hatches as well as the perimeter fence gate should be locked. All elevated tanks should be
equipped with an anti-climb device or should have at least one ten (10) foot section of ladder
removed.

If the storage tank is located in a well-populated area where someone tampering with the tank
could be observed, the inspector may decide that a perimeter fence is not required. Where a
perimeter fence is provided, a minimum six (6) foot chain link fence with barbed wire capping is
preferred. If a perimeter fence is not provided, all tank controls, hatches, pits and valves (if not
located in valve pits) must remained locked at all times and the access ladder must be equipped
with an anti-climb device. The most obvious sign of inadequate security is the presence of
recent graffiti or vandalism on or around the storage tank. The inspector should note any signs
of recent graffiti or vandalism and should consider it a sign of inadequate security.

Evaluation Criteria:

(N) A rating of Not Applicable should be given for this item to a purchased (master metered)
system that does not provide storage.

(S)  Ifall storage tanks are properly protected against vandalism, tampering or sabotage, then
a rating of Satisfactory should be given for this item.

(D If all necessary security measures are in place, but are poorly maintained (i.e. locks not in
locked position, fences in need of repair), then a rating of Needs Improvement should be given.

(U)  Ifadequate security measures are not provided, or if the inspector observes recent or
repeated vandalism, then this item should be rated Unsatisfactory. An Unsatisfactory rating may
also be given if no action has been taken to correct a rating of Needs Improvement given in a
previous survey.
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References:

R.61-58.7 C (17): (Operation and Maintenance Criteria)

51



Ground Water Sanitary Survey Handbook Storage

23. Appurtenances

Purpose:

The purpose of this item is to ensure that the equipment necessary for the proper operation of a
storage tank is present and in working order.

Inspection Guidelines:

Storage tanks can be divided into two primary categories: 1) hydro-pneumatic storage vessels,
that use compressed air to maintain water pressure and 2) atmospheric storage vessels that either
use elevation to maintain water pressure or simply store water that is later pumped into the
system. Refer to the typical drawings in Appendix B for further detail.

All Tanks

Isolation / Bypass

All storage structures must be constructed so that they can be isolated from the distribution
system for maintenance and repair. Some tanks are connected to the system by a single pipe that
serves as both the inlet and the outlet. The inspector should check to ensure that an isolation
valve is installed in the inlet/outlet line and should verify with the system representative that it is
operational. For tanks with separate inlet and outlet lines, the inspector should ensure that an
isolation valve is installed in each line, and that a bypass is provided so the water flow can be
diverted around the tank in the event that it must be taken out of service. Most elevated tanks
and all bladder type hydro-pneumatic tanks have a single inlet/outlet pipe; while most ground
storage reservoirs, standpipes, clearwells and standard hydro-pneumatic tanks will have a
separate inlet and outlet line.

Drains

All tanks must have an adequately sized drain so that the tank can be emptied by means other
than the outlet piping to the distribution system. For very small captive air tanks, an isolation
valve and spigot may serve as the tank drain.

Sample Tap

A sample tap must be provided on the outlet of all tanks and must be located on the tank side of
the isolation valve or on the tank itself. The purpose of the sample tap is to allow water inside
the tank to be sampled prior to putting the tank back into service after maintenance or repair.
The inspector should make sure that the sample tap is present and is located so that a sample can
be readily collected in an ordinary sample bottle,

Atmospheric Storage (Clearwells, Elevated Tanks, Ground Storage and Standpipes)

Overflow
Atmospheric storage tanks must have an overflow to ensure that the water level cannot rise
above the design level. The end of the pipe should be between twelve (12) and twenty-four (24)
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inches above the ground surface and should discharge over a drainage structure or a splash pad
such that it can be observed from outside the fence.

Special Note: If the end of the overflow is not at an elevation between twelve and twenty-four
inches, then the inspector must decide whether or not the current design warrants modification
during the next tank maintenance. If the current design is satisfactory in that it can be easily
inspected and poses no maintenance or operational problems, then the inspector may decide that
modification is not warranted.

Vents

Atmospheric storage tanks must be properly vented in order to keep the structure from imploding
in the event of rapid discharge from the tank. The overflow cannot be considered an adequate
vent.

Level Indicator/Control
The inspector should ensure that a water level indicator is present and functional. Either
electronic telemetry or mechanical float type level indicators may be used.

The inspector should also ensure that the water level could be properly controlled through the
use of electronic telemetry, altitude valves or equivalent controls, as necessary. The proper
water level must be maintained in each tank without overflow or stagnation of the water under
normal operating conditions.

Hydro-pneumatic Storage Tanks

Air make-up system

The inspector should look for an air make-up system on all standard hydro-pneumatic tanks. The
system will consist of device to put air into the tank, as well as an air volume control valve to
expel excess air. Captive air (bladder) tanks do not require an air make-up system. Their air
charge is preset and does not come into contact with water inside the tank.

One way to charge a standard hydro-pneumatic tank with air is to install an automatic drain in a
section of pipe that opens when the well pump shuts off. Upon pump startup, the automatic
drain valve closes, and the air in this section of pipe is forced into the tank to replace air that has
been dissolved or lost to leakage. This arrangement is called a snifter or marble valve
arrangement.

The other common way to get air into a standard hydro-pneumatic tank is to use an air
compressor connected to the tank. The air compressor is typically located within a control
building near the tank. It is extremely important that a properly operating pressure relief valve is
installed on a tank that utilizes an air compressor. Excess pressure can cause a hydro-pneumatic
tank to rupture or explode with destructive force. An air compressor is required on hydro-
pneumatic tanks 2000 gallons and larger in size.
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Pressure gauge

A functional pressure gauge must be provided on all hydro-pneumatic storage tanks. The
inspector should ensure that the gauge is operational and that its scale is suitable for normal
system pressures, i.e. the gauge should not be at its maximum or minimum reading under normal
conditions.

Pressure relief valve

The inspector should ensure that all tanks are protected from excess pressure by a pressure relief
valve. The pressure relief valve can be located on the wellhead piping on a single pump system
that does not have an air compressor. On tanks with an air compressor, the pressure relief valve
must be located on the tank side of the isolation valve(s) or on the tank itself. The pressure relief
valve must be capable of discharging water at least as quickly as the pump can fill the tank. If
the pressure relief valve seems unusually small for the system (e.g.: a one inch pressure relief
valve on a tank with a six inch inlet), then the inspector should ensure that the valve is
adequately sized.

Pressure switch

If a pump is associated with a hydro-pneumatic tank, a pressure switch for automatically starting
and stopping the pump will be found on the piping between the tank and the pump. The
inspector should ask what the on/off pressures are and should check to see if the pressure gauge
reading is within this range. If the pressure reading is not within the specified range, the pressure
switch needs to be adjusted.

Evaluation Criteria:

(N} A rating of Not Applicable should be given for this item to a purchased (master metered)
system that does not provide storage.

All Tanks

(S)  Ifall of the items in this category are present, operational and in good condition, then a
rating of Satisfactory should be given.

(I If all of the items in this category are present and operational but one or more is not in
satisfactory condition, then a rating of Needs Improvement should be given.

(U)  Ifeither the bypass, drain or sample tap is not present or is not operational due to lack of
maintenance, then a rating of Unsatisfactory should be given.

Atmospheric Storage

(S)  Ifall of the items in this category are present, operational and meet the above guidelines,
then a rating of Satisfactory needs to be given.

(D If all of the items in this category are present, but a flapper or screen is missing, then a
rating of Needs Improvement should be given. A rating of Needs Improvement should also be
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given if the overflow needs to be modified during the next tank maintenance, but is otherwise
satisfactory.

(U)  If any of the above items are not present or not operational then a rating of Unsatisfactory
should be given. This item may be found to be a significant deficiency if the condition of the
overflow or vent is in any way endangering the safety of the public water supply. If the item is
found to be a significant deficiency, the overall sanitary survey should be rated Unsatisfactory
and an enforcement referral should be made.

Hydro-pneumatic Storage

(S)  Ifall of the items in this category are present, operational and in good condition, then a
rating of Satisfactory should be given.

D If all of the items in this category are present and in good overall condition, but a minor
problem exists with a pressure gauge or pressure switch, then a rating of Needs Improvement
should be given. For example, if the pressure switch needs adjustment or the pressure gauge
appears to have been broken recently, but the system is still operating acceptably, then this rating
should be used.

(U)  If one or more of the items in this category is not present, but is required due to the
design of the tank, then a rating of Unsatisfactory should be given.

Overall Rating

The overall rating should reflect the lowest rating given for the categories listed above. If an
Unsatisfactory rating is warranted for any element listed in the Inspection Guidelines, then the
item should be given an overall rating of Unsatisfactory. An Unsatisfactory rating may also be
given if no action has been taken to correct a rating of Needs Improvement given in a previous
survey.

References:

R.61-58.4 C (1)(b): (Design Criteria) Isolation Valves
R.61-58.4 C (1)(c): (Design Criteria) Level Controls
R.61-58.4 C (2)(f): (Design Criteria) Overflow

R.61-58.4 C (5)(d): (Design Criteria) Hydro-pneumatic Tanks
R.61-58.7 E (3): (Design Criteria) Drain

R.61-58.4 C (5)(d): (Design Criteria) Isolation Valves
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24. Maintenance

Purpose:

The purpose of this item is to ensure that the water system’s storage tanks are properly
maintained to guarantee their good working condition.

Inspection Guidelines

The physical appearance of the outside of the storage tank is a good first indicator of proper
maintenance. All metal surfaces should be free of rust and should have a consistent and even
coating. Rust will usually occur at the welded, or in some cases, riveted seams of the metal
panels that form the tank. If the seams show progressive rust, then there is a high probability that
the interior of the tank is severely corroded as well. If advanced corrosion of the exterior of the
tank is noticed, then the inspector should ask to see the results of the most recent interior
inspection. In the case of elevated tanks, the system will usually have an independent company
perform all routine tank maintenance. Ifa tank inspection has been done recently, then the
inspector should review the findings and recommendations presented in the inspection report and
ask if the water system plans to follow up on those recommendations.

The water system should be reminded that all paint coatings which are applied to surfaces which
come into contact with potable water must be certified as meeting the specifications of the
American National Standard Institute/National Sanitation Foundation International (ANSI/NSF)
Standard 61, Drinking Water System Components - Health Effects. The system must notify the
Department, in writing, ten (10} days prior to painting a storage tank.

Where hydro-pneumatic storage tanks are used, the operation of the air make-up system is also
of concern. Hydro-pneumatic tanks should have approximately two-thirds water to one-third air
ratio if operated properly. The inspector can determine the water level in the tank by touching
the side of the tank and noticing where the tank feels cold or shows signs of condensation. There
should be a distinct line of separation along the entire length of the tank, which indicates the air-
water interface. This line should be approximately two-thirds of the way up the tank.

IT the air-water interface is obviously less than two-thirds of the way up the tank, then the air
volume control valve is likely malfunctioning. If the interface is more than two-thirds of the way
up the tank or is not distinguishable, then the tank is probably waterlogged. If a tank is
waterlogged then the pressure will drop significantly when the well pump or booster pump stops.
On bladder tanks, a waterlogged tank usually indicates that the bladder has failed and the tank
must be replaced.

Evaluation Criteria;:

(N} A rating of Not Applicable should be given for this item to a purchased (master metered)
system that does not provide storage.
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(S)  Ifall tanks appear to be in good condition and all appurtenances are calibrated and
maintained on a routine basis to ensure their proper operation, then this item should receive a
Satisfactory rating.

) If it can be verified that all appurtenances are being calibrated and maintained and appear
to be in proper working condition but some of the storage tanks show early signs of deterioration
or if there is not a routine tank maintenance program, then this item should receive a Needs
Improvement rating.

(U)  If several appurtenances are not being calibrated and maintained and as a result are not
working properly, if any tank is showing signs of serious deterioration, or if a tank maintenance
program does not exist, then this item should receive an Unsatisfactory rating. An

Unsatisfactory rating may also be given if no action has been taken to correct a rating of Needs
Improvement given in a previous survey.

References:
R.61-58.7 B (2) (b): (Operation and Maintenance Criteria)

R.61-58.7 E (2): (Operation and Maintenance Criteria)
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25. Reliable Capacity*
Significant Deficiency Item

Purpose:

The Purpose of this item is to ensure that the regulated capacity of a water system is adequate at
all times to meet the various demands placed on the system.

Inspection Guidelines:

Determining the reliable capacity of a water system can sometimes be very complex. The
reliable capacity assigned to a water system represents the maximum flow that the system can
reliably treat or provide water.

» System Capacity - The reliable volume of water that can be supplied to the customers by
the entire water system on a daily basis. This shall include, but not be limited to, the
capacity of the raw water sources, treatment facilities, pumping facilities, and distribution
facilities.

s Regulated Capacity of a Well - Maximum amount of water that may be pumped from the
well (based on 16 hours/day at the design yield).

» Design Yield - The yield of a well based on a 24-hour pump test conducted during
installation. This is the flow rate that the well is designed for. (For example 60 gpm at
210 feet of head.)

e Test Yield — The flow rate that the well was pumped during the most recent well
performance test.

¢ Current Yield — the flow rate that the Regional inspector records during a sanitary survey.

The following scenarios show how the reliable capacity is determined for different system
configurations:

Single well without a treatment plant - The reliable capacity of a well is determined by
multiplying the Design Yield by 960 minutes per day (16 hours). In this case, the reliable
capacity of the water system would be equal to the reliable capacity of the well.

Single well with a treatment plant (e.g. iron/manganese filtration, etc) - Same as above, but the
capacity of the treatment plant must not exceed the capacity of any single treatment process. The
reliable system capacity would be equal to the rated capacity of the well OR the treatment plant.

Multiple wells supplying a single treatment plant - The capacity of a multiple source
groundwater treatment plant is limited to the lowest rated process in the treatment train, the
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source wells (calculated as the sum of all contributing wells pumping 16 hours per day or all the
contributing wells minus the largest well pumping for 24 hours a day, whichever is less), and any
finished water pumps with the largest pump out of service.

Metered systems - The capacity of a metered system is based on the maximum amount of water
that can be obtained per day, as specified by contract or other agreement.

Systems that purchase water, but also have their own plants and/or wells: The rated capacity for
these water systems is the sum of the reliable capacities of the treatment plants plus the amount
of water available as a result of a contract with the system offering master meter connection plus
the reliable capacity of the wells.

**NOTE: Emergency & Stand-By wells are not included in overall system capacity calculations.

The rated capacity may not always be a firm upper limit. In situations where the system capacity
is limited by pumping (by assuming the largest pump out of service), the water system may treat
water at rates above the rated capacity.

If the capacity of the system is exceeded on a consistent basis during the peak water use months,
the water system must submit an engineering report to the Department addressing any upgrades
necessary to keep up with growth in demand on the system. The Department can also deny new
water line construction permits until the reliable capacity of the system is increased.

Evaluation Criteria:
(N) A rating of Not Applicable should not be given for this item.

(S)  Ifthe water system is operating within their reliable capacity, then this item should
receive a Satisfactory rating.

D If documentation or other information shows that the system is operating at rates higher
than their reliable capacity, then this item should receive a Needs Improvement rating.

(U)  This item would be considered a significant deficiency when there is inadequate pump
capacity to adequately maintain system flows and pressures. Some examples include, but are not
limited to: routinely pumping wells more than 16 hours a day, wells permanently out of service
with no plans for adding capacity, unresolved problems with well pumping such that system
reliability is affected, or pressure drops below 25 psi due to inadequate pumping or controls. If
this item is determined to be a significant deficiency, the overall survey should be rated
Unsatisfactory and an enforcement referral made. An Unsatisfactory rating may also be given if
no action has been taken to correct a rating of Needs Improvement given in a previous survey.

References:

R.61-58.7.D (12) — (Operation and Maintenance Criteria)
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26. Operation & Control

Purpose:

The purpose of this item is to ensure that the water system is operated in 2 manner that provides
safe, reliable drinking water to the customer.

Inspection Guidelines:

The inspector should look for abnormal occurrences related to the operation of the system by
reviewing Department files including customer complaints concerning varying pressure, water
quality, etc. Although the water system may be operated in accordance with the specific
requirements set forth by regulation, this in itself does not guarantee that the system is operated
in a safe, reliable manner. For example, if the required 25 psi minimum (see Item 11. Adequate
Pressure) is maintained, but system pressure at a given location often fluctuates over a wide
range (say between 25 psi and 100 psi), then the system is probably not being operated in a
reliable manner.

Some specific items that the inspector should look for include the following:
¢ Excessive pressure fluctuations,

* Frequent overflow of elevated tanks (may be indicated by severe erosion near discharge
or by frequent complaints from adjacent residences or businesses}),

e Elevated or hydro-pneumatic tanks that become stagnant due to low usage,

e Repeated line breaks at or near the same location that could indicate a pressure surge
problem,

e Inadequate valves in the distribution system for isolating sections of line for leak repair
and flushing.

Distribution problems may be caused by either poor operational habits or inadequate design. In
instances where poor operational habits or procedures can be identified, the inspector should
state the problem and discuss possible solutions with the appropriate system personnel. A quick
response should be expected from the system. In instances where improper or outdated design
seems to be the cause, a quick resolution of the problem may not be possible. If system demand
has out-paced system improvement in a given area, then the owner(s) of the water system will
need to make long term plans to correct the problem. The best solution will be to identify
operational procedures that can be changed to ease the problem until more permanent
improvements can be made. The inspector should consider the seriousness of the problem and
the system’s willingness and ability to take corrective action when rating this item.
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Evaluation Criteria:
(N} A rating of Not Applicable should not be given for this item.

(S) If the system provides safe, reliable service to its customers and has no operational or
design problems with its distribution system, then a rating of Satisfactory should be given.

D If the system has minor problems with the operation or design of its system and shows a
willingness to correct the problem(s) in a timely manner, then a rating of Needs Improvement
should be given.

(U)  Ifthe system has problems in the operation or design of its distribution system that can
affect the safety or reliability of the public water supply, then a rating of Unsatisfactory should

be given. An Unsatisfactory rating may also be given if no action has been taken to correct a
rating of Needs Improvement given in a previous survey.

References:

R.61-58.7 (E): (Operation and Maintenance Criteria)
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27. Pumps

Purpose:

The purpose of this item is to ensure that pumping devices are properly installed and maintained
to provide safe, reliable operation and to protect the source from contamination.

Inspection Guidelines:
General
Refer to Appendix B for typical drawings of each type of pump installation.

The inspector should ensure that no cross connection is made by tracing all lines that are
connected to the pump or its appurtenances. If the end of the line cannot be located, then the
inspector should ask questions regarding its purpose and possible cross connections. For
example, if the line is supplying high-pressure water to a shaft seal, then the inspector should
ensure that the water source is suitable for this purpose. If the line is a drain line connected to an
air release valve or other appurtenance, then the inspector should ensure that the end of the line is
protected by an adequate air gap and screen.

The inspector should look for short cycling of the pump. A properly designed and operated
pump or pump station will not cycle more than once every five minutes or so. If the pump seems
to be short cycling, then the inspector should ask the operator for an explanation. Inadequate
storage tank capacity, a waterlogged hydro-pneumatic tank or a faulty pressure switch could all
cause the pump to short cycle.

The inspector should ask how the pump or pump station is controlled and if it can be operated
manually during emergency situations. Manual operation of a system designed to runby a
pressure switch or level control is only acceptable as a temporary measure in the event of
equipment failure. Manual operation is also acceptable if the system was designed and permitted
to operate in this manner.

Vertical Turbine Pumps

Vertical turbine pumps consist of an above ground motor and a pumping unit located inside the
well, below water level. Vertical turbine pumps can be installed outdoors or inside of a building.
A typical well installation would have the pump located outdoors and the wellhead piping and
chemical feed equipment located within an adjacent building.

The inspector should examine the connection between the pump discharge head and the well
casing to ensure that a flanged connection or suitable sanitary seal is used to prevent
contamination from entering the well at this point. The inspector should also ensure that an air
relief valve is installed in the discharge piping prior to the check valve. Refer to Item 4,
Wellhead Piping for further detail.
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The inspector should notice if water sprays from around the pump shaft when the pump is in
operation. Either a packing gland or a mechanical seal will seal the point where the shaft enters
the discharge head. A packing gland will be easily recognized by the two adjustment nuts
located on opposite sides of the pump shaft. If an excessive amount of water is spraying from
the packing gland, then the inspector should state that it needs to be adjusted or repaired. A
small amount of leakage from the packing gland is normal and is necessary to keep the packing
and shaft cool. On mechanical seal equipped pumps, the seal must be replaced when leakage
becomes excessive. No adjustment can be made to a mechanical seal.

Submersible pumps

Submersible pumps are similar in design to vertical turbines, but have a submersible electric
motor mounted directly beneath the pumping unit below the draw down water level. The
wellhead may be located under a protective enclosure outdoors or inside of a building.

The inspector should ensure that the top of the well casing is effectively sealed against the entry
of water under all conditions. There are no mechanical parts that can be visually inspected on a
submersible pump.

Centrifugal and Jet Pumps

Centrifugal or jet pumps are mounted completely above ground and depend upon atmospheric or
system pressure to force water into the suction side of the pump. A centrifugal or jet pump will
usually be located inside of a building or pump house because the electric motors used on these
pumps are typically not designed to be exposed to the elements.

The point where the pump motor’s shaft enters to the pump casing will be equipped with a
packing gland or mechanical seal similar to a vertical turbine pump. Refer to the preceding
section on vertical turbine pumps for further detail.

Evaluation Criteria:

(N) A rating of Not Applicable should be given for a purchased (master meter) system that
does not own or operate pumps.

(8)  [fthe system’s pump(s) are installed and operated according to the Inspection Guidelines
and are well maintained, then this item should be given a rating of Satisfactory.

(D If the system’s pump(s) are installed and operated according to the Inspection Guidelines,
with only minor exceptions, then this item should be given a rating of Needs Improvement. This
rating should also be given if a system’s pump(s) are installed and operated correctly, but are not
very well maintained.

(U)  Ifany pump is not installed according to the above guidelines, or if a problem that may
threaten the adequacy or safety of the public water supply exists, then this category should be
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given a rating of Unsatisfactory. An Unsatisfactory rating can also be given if the inspector feels
that no action has been taken to correct previous ratings of Needs Improvement or if the
condition of the pump(s) indicates a severe lack of maintenance.

References:

R.61-58.2 B (16) (a) (v): (Design Criteria)
R.61-58.2 B (16) (a) (vii}: (Design Criteria)
R.61-58.2 B (16) (a) (x): (Design Criteria)
R.61-58.2 B (16) (a) (xi): (Design Criteria)
R.61-58.2 B (16) (b): (Design Criteria)
R.61-58.2 B (16)(c}: (Design Criteria)
R.61-58.2 B (16) (e): (Design Criteria)

R.61-58.2 B (16) (f): (Design Criteria)
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28. Flow Measuring Device

Purpose:

The purpose of this item is to ensure that each public water supply well is equipped with an
acceptable means of measuring flow. Each water system needs to accurately account for all
water that is produced from each water source.

Inspection Guidelines:

The inspector should first determine whether a mechanical flow-measuring device (i.e. flow
meter) is required for each well. If any treatment is added a flow meter is required for each of
these wells. If treatment is not added, then the inspector must determine if there is another
acceptable method for accurately measuring flow from the well. A five gallon bucket and a stop
watch used in conjunction with the well’s blow off pipe, while simplistic, may be an acceptable
method of flow measurement for low production wells (i.e. less than 25 gpm).

There are some instances where the inspector may decide that an existing well producing greater
than 25 gpm is not required to install a flow meter. While some method of measuring flow is
recommended for all wells, closed systems that have an adequate quantity of water, do not add
treatment, and are not subject to rapid population growth may be given exemption from this
requirement at the discretion of the inspector. The most common example of this type of system
would be a small trailer park which is not subject to major expansion, but that happens to have a
well that can produce greater than 25 gpm. Any expansion of the system, upgrade to the well or
increase in customer complaints should trigger a reevaluation of this item.

Evaluation Criteria:

(N)  If the inspector determines that a flow-measuring device in not needed for the well(s),
then a Not Applicable may be given. This rating should be reevaluated during each subsequent
inspection.

(8)  If each well is equipped with a flow measuring device and it is in proper working order,
then a rating of Satisfactory should be given.

D If only some of the system’s wells are equipped with flow measuring devices, while
others are not, then a Needs Improvement should be given. However, the inspector may
determine that all wells that need a flow-measuring device have them, and a Needs Improvement
rating may not be warranted.

(U)  Ifthe system’s well(s) does not have a required flow-measuring device, then a rating of
Unsatisfactory should be given.
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References:

R.61-58.2 B (16) (a) (vi): (Design Criteria)

R.61-58.2 B (16) (a) (viii): {Design Criteria)

R.61-58.7 B (20): (Operation and Maintenance Criteria)

R.61-58.7 D (7): (Operation and Maintenance Criteria)
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29. Monitoring & Recordkeeping*
Significant Deficiency Item

Purpose:

The purpose of this item is to ensure that the water system is monitoring their treatment process
and maintaining records that verify that they are checking equipment operation and drinking
water quality on a routine basis.

Inspection Guidelines:

Water systems must keep all appropriate records and make them available for inspection by the
Department and the public upon request. Copies of any written reports, summaries, or
communications relating to sanitary surveys or operational inspections of the water system must
be kept for a minimum of ten (10) years. Records involving a variance or exemption granted to
the water system must be kept for a minimum of five (5) years from the expiration date of the
variance or exemption. Records of actions taken by the water system to correct any violation of
the State Primary Drinking Water Regulations must be kept for a minimum of three (3) years
after the last corrective action. Records of all chemical measurements and corresponding
chemical feed rate calculations must be kept for a minimum of three (3) years. Records of all
flow meter and chemical feed pump calibrations must be kept on file for a minimum of three (3)
years. Records for all water quality monitoring must be kept for a minimum of three (3) years.

Where treatment is added, the inspector should verify that the water from each treatment process
is being sampled and analyzed at least once a day or as often as needed by a certified operator to
ensure that the treatment process is functioning properly. If a combined phosphate or poly-
phosphate chemical is used, total phosphate residual monitoring may be conducted once every
two (2) weeks in lieu of daily monitoring. All monitoring conducted for the purpose of process
control must be performed using equipment and methodology acceptable to the Department. A
certified laboratory must perform all samples analyses that are reported to the Department for
compliance purposes.

Evaluation Criteria:

(N) A Not Applicable rating should not be given for this item. However, systems that do not
provide treatment only have to comply with the record keeping requirements.

(S)  Ifa water system is monitoring equipment operation on a regular basis, sampling in
enough locations to adequately judge the effectiveness of the treatment process, and keeping
sufficient documentation of these inspections, then this item should receive a Satisfactory rating.

D If a water system is attempting to monitor their treatment process, but the number of
inspection locations or the frequency of inspections should be increased, or if a water system’s
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records lack detail and do not allow an outside inspector to properly evaluate the treatment
process, then this item should receive an Needs Improvement rating.

(U)  Ifa water system does not monitor their treatment process for quality control, or does not
maintain records, then this item should be found as a significant deficiency and receive an
Unsatisfactory rating. Some examples can include: not monitoring according to the
Department-approved monitoring plan or site sampling plan, or not keeping adequate process
control records. Data falsification is another serious issue that would constitute a significant
deficiency. If the item is found to be a significant deficiency, the overall survey should be rated

Unsatisfactory and an enforcement referral made. An Unsatisfactory rating may also be given if
no action has been taken to correct a rating of Needs Improvement given in a previous survey.

References:

R.61-58.5 CC: (Inorganics and Organics Monitoring Criteria)
R.61-58.7 B (3): (Operation and Maintenance Criteria)

R.61-58.7 B (4): (Operation and Maintenance Criteria)

R.61-58.7 B (5): (Operation and Maintenance Criteria) - Phosphate
R.61-58.7 D (13): (Operation and Maintenance Criteria) - General
R.61-58.7 E (1): (Operation and Maintenance Criteria)

R.61-58.7 D {6): {Operation and Maintenance Criteria)

R.61-58.6 D: (Operation and Maintenance Criteria) - Record Keeping
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30. Testing Equipment

Purpose:

The purpose of this item is to ensure that a water system has adequate instrumentation for testing
the parameters necessary to monitor water quality and ensure proper operation.

Inspection Guidelines:

The inspector must determine whether or not a system has the proper test equipment to
accurately monitor their system. This will include both bench-top and continuous monitors. If a
system is adding chlorine, a method for measuring chlorine residual must be in place or if a
system is making a pH adjustment, then a pH meter must be used, etc. All monitoring equipment
necessary for process control must be in good condition and give accurate and reliable results.
The equipment should be maintained in good physical condition. Fluoride and pH probes should
not have chemical residues on them; chlorine test kits should not have stained glassware, etc.
Some of the items the inspector should look for would include, proper sample handling, clean
glassware, appropriate reagents, calibration records and charts.

Systems treating groundwater using iron removal and/or ion exchange softening are required to
have, at a minimum, the capability to monitor free chlorine residual and pH. On a daily basis,
the operator of a groundwater treatment plant is required to sample and analyze the finished
water from each treatment plant to ensure the treatment plant is functioning properly. Where
fluoride is added to the water, tests to determine the fluoride content of the finished water shall
be made at least daily by a certified laboratory and recorded on the Monthly Operating Report
Form.

Evaluation Criteria:

(N) A Not Applicable rating may be given for this item if no monitoring or testing equipment
is required.

(S) A Satisfactory rating should be given if the water system conducts the appropriate water
quality monitoring and testing using approved standard methods and equipment.

I A Needs Improvement rating should be given if the system conducts the appropriate
water quality monitoring and testing using approved standard methods and equipment, but the
documentation for equipment calibrations, maintenance, and a standard operating procedure is
not complete and the appropriate records are not maintained.

(U)  An Unsatisfactory rating should be given if the system does not conduct the appropriate

water quality monitoring and testing. An Unsatisfactory rating may also be given if no action
has been taken to correct a rating of Needs Improvement given in a previous survey.
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References:

R.61-58.7 B (4): (Operation and Maintenance Criteria)
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31. Sample Siting Plan

Purpose:

The purpose of this item is to evaluate the system’s sample siting plan to determine if it is
adequate to ensure that there is no place in the distribution system where microbiclogical
contamination could persist indefinitely with little chance of detection.

Inspection Guidelines:

All Public Water Systems must collect coliform samples according to a written sample siting
plan. This plan ensures that samples are collected at locations representative of the entire
distribution system. The sample plan identifies both sample collection sites and a collection
schedule. There are two parts to a satisfactory plan, a written description of the procedures, site
locations and descriptions, and how the plan is carried out (SOP) and a system map that shows
the sources, distribution piping, storage tanks and sample locations. Sample siting plans are
required to be kept updated and should be reviewed during each sanitary survey. The inspector
should review the plan to determine if the plan is representative of water throughout the
distribution system and that the plan is adequately written to allow someone with limited
knowledge of the system to carry out the plan.

The plan must contain routine and repeat sampling locations representative of the distribution
system, as well as the sample collection schedule. The sample sites in the plan should be located
in accessible locations at a customer’s premises, dedicated sampling station, or other designated
sampling site.

The plan must include a map of the distribution system and a detailed description of how the
sampling plan will be carried out. The distribution map must show the locations of all
distribution water lines, water sources, storage tanks and sampling points.

The sample siting plan should be designed such that system coverage is accomplished with each
month's samples. Water systems must collect samples at regular time intervals throughout the
month except for ground water systems that serve less than 5,000 people. Ground water systems
that serve less than 5,000 people may collect all required samples on the same day if the samples
are collected from different sample sites. All major portions of the distribution system must be
covered by the sampling plan. Each routine sample point in the plan must be sampled at least
every three (3) months. The sample plan should avoid sampling points that are served by major
transmission mains, and should target areas served by smaller pipes or dead end lines.

The inspector must review the plan for adequacy. The plan must be representative of the entire
distribution system. The plan must include all routine, repeat, and Ground Water Rule triggered
source monitoring (for ground water systems) sites. The inspector must also determine if the
system is taking the correct number of samples for the system’s population. It is appropriate for
the inspector to remind systems to review the plan annually for adequacy and to contact either
the local Regional office, or the Drinking Water Protection Division in Columbia for questions
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or when making revisions. Sample plans are subject to Department review and revision if
needed.

Routine Monitoring requirements:

Non-community systems that serve 1,000 or fewer people and use only ground water must
collect one sample per quarter.

During each sanitary survey, inspectors must determine whether or not the water system is being
appropriately monitored (number & frequency of samples). The system will increase to monthly
monitoring if: They trigger a level 2 assessment, 2 level 1 assessments, has an E. coli MCL
violation, has a coliform treatment technique violation, or has two RTCR monitoring violations
or one RTCR monitoring violation and a Level 1 trigger in a rolling 12-month period.

*Note — there are provisions for a non-community system to increase their monitoring and
criteria to return to quarterly monitoring. While not in the sample siting plan, each inspector
should review the appropriate portions of the regulations (R.61-58.17) to ensure that the system
is on the correct monitoring schedule.

Community water systems serving 1,000 or fewer people and use only ground water must collect
and have analyzed one sample per month.

Surface Water systems serving 1,000 or fewer people must collect one sample per month.

All water systems serving more than 1,000 people must collect the number of samples according
to their service population each month.

Minimum Population Minimum Number Minimum Population Minimum Number
Served of Samples per Served of Samples per

Month Month
1,001 to 2,500 2 70,001 to 83,000 80
2,501 to 3,300 3 83,001 to 96,000 90
3,301 to 4,100 4 96,001 to 130,000 100
4,101 to 4,900 5 130,001 to 220,000 120
4,901 to 5,800 6 220,001 to 320,000 150
5,801 to 6,700 7 320,001 to 450,000 180
6,701 to 7,600 8 450,001 to 600,000 210
7,601 to 8,500 9 600,001 to 780,000 240
8,501 to 12,900 10 780,001 to 970,000 270
12,901 to 17,200 15 970,001 to 1,230,000 300
17,201 to 21,500 20 1,230,001 to 1,520,000 330
21,501 to 25,000 25 1,520,001 to 1,850,000 360
25,001 to 33,000 30 1,850,001 to 2,270,000 390
33,001 to 41,000 40 2,270,001 to 3,020,000 420
41,001 to 50,000 50 3,020,001 to 3,960,000 450
50,001 to 59,000 60 3,960,001 or more 480
59,001 to 70,000 70
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Special monitoring evaluations for non-community water systems serving less than 1,000
people using only ground water.

During each sanitary survey, the inspector must evaluate whether or not the water system is on
the correct monitoring schedule. When performing a survey on these types of systems {(non-
community less than 1,000 people using only groundwater), the inspector will want to discuss
with the Drinking Water Protection Division to get input on the correct schedule. It is important
to determine if the system should be on routine, reduced, or increased monitoring. There are
several criteria in the regulations (R.61-58.17) that will need to be met and have a bearing on
what schedule the system is on and can remain on. The system’s water quality, compliance
history, and barriers to contamination all play a role in determining the appropriate schedule.

Evaluation Criteria:

(N) A Not Applicable rating should be given for this item to State systems.

(S)  If the sample siting plan includes a detailed description of how the plan is carried out as
well as an adequate map (if required) that identifies the required system components (i.e. tanks,
valves, etc.) and all sampling points, then a Satisfactory rating should be given for this item.

( [f all of the elements for a proper plan are in place, but there are some elements of the
plan that are missing or should be changed (i.e. no written procedure, sampling points on major
transmission lines, lack of full system coverage, etc.) then a Needs Improvement rating should be
given, and the system should be asked to revise the plan.

(U)  If the system does not seem to have a documentable sampling procedure, a rating of
Unsatisfactory should be given. An Unsatisfactory rating may also be given if no action has
been taken to correct a rating of Needs Improvement given in a previous survey.

If changes to the sample siting plans are required based on Department review, it will be the

water system’s responsibility to make those changes and show to the Department’s satisfaction
that the changes have been implemented.

References:
R.61-58.7 B (2)(f): (Operation and Maintenance Criteria)

R.61-58.17 (Revised Total Coliform Rule)
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32. Corrections From Previous Survey*
Significant Deficiency Item

Purpose:

The purpose of this item is to make sure that water systems return to compliance after
deficiencies have been documented on previous sanitary surveys.

Inspection Guidelines:

Water system management is a major factor that affects the performance of a water system.
Management provides the direction, funding, and support that is needed for the system to
continually provide safe drinking water.

Whether or not water systems fix deficiencies noted on previous surveys reflects back on the
water system management. If the system has issues from previous surveys and does not make
necessary corrections, there may be more of a risk to public health. Some water systems have
the same deficiencies noted on their surveys year after year. By not correcting identified
problems, the water system management shows that they are not committed to keeping their
water system in compliance with the regulations.

Not all deficiencies are major and have a public health impact. However, minor deficiencies that
remain uncorrected can reveal the system’s lack of commitment to protect public health.

Evaluation Criteria:
(N) A Not Applicable rating should not be given for this item system.

(S)  If the water system did not have any unresolved issues from a previous survey or other
site visit, then a Satisfactory rating should be given for this item.

) If there are minor deficiencies documented from a previous survey that have not been
corrected, but do not have the potential to cause risks to public health, then a Needs
Improvement rating should be given for this item. Several examples could be issues related to
distribution system programs, paperwork issues, etc.

(U)  If the system has not corrected any item(s) from a previous survey and the uncorrected
items pose an increased public health risk, then the item should be rated as a significant
deficiency and an Unsatisfactory rating should be given. Some examples can include inoperable
equipment, cracked well pad, potential for contamination from storage, using improper
disinfection after repairs, or other corrections, major or minor, that if not corrected could
introduce contamination into the system. An Unsatisfactory rating may also be given if no action
has been taken to correct a rating of Needs Improvement given in a previous survey.
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References:
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33. Emergency Plan

Purpose:
The purpose of this item is to ensure that the public water system has an up-to-date Emergency
Preparedness Plan that addresses who to contact and any arrangements that would be necessary

in the event that there is an emergency involving the treatment facility, the treatment process, or
the distribution system.

Inspection Guidelines:

It is very important that water systems have an up-to-date copy of the Emergency Preparedness
Plan at a location that is readily accessible. The Emergency Preparedness Plan should address
the critical parts of the water system (e.g., raw water source, treatment, storage, power source,
and crucial areas such as hospitals or dialysis centers) and at a minimum, contain the following
elements:

e The telephone number for the Department’s Regional office, the Department’s Bureau of
Water office and the Department’ twenty-four (24) hour telephone number;

* The names and telephone numbers for all current chemical suppliers;

* The names and telephone numbers for the electric power, natural gas, telephone and
cable companies;

e The names and telephone numbers for the potential sources of spare parts, pipe sections
and pipe repair parts;

¢ The names and telephone numbers for contractors to call for making any repairs beyond
the capability of the system personnel;

e The names and numbers for well drillers;
» Arrangements for obtaining emergency power;
» Arrangements for obtaining potable water,

¢ An up-to-date distribution map showing line sizes, the location of larger valves, fire
hydrants, blow-offs, and pumping, storage and treatment facilities;

e Procedures for notifying the public and media including a sample Boil Water Notice and
a sample Boil Water Advisory (see appendix F for guidance); and,

* Emergency disinfection procedures for wells, water lines and storage tanks.
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[n addition to the above list, Emergency Preparedness Plans for community water systems must
also include the following:

* The name and telephone numbers for the County Emergency Preparedness
representative, the local law enforcement and highway patrol offices, and the local fire
department(s) and Emergency Medical Service (EMS);

e The telephone number for the State Emergency Operations Center, State Warning Point;

* The names and telephone numbers for water system personnel who should be notified in
the event of an emergency;

» The locations and telephone numbers for primary and secondary command posts that may
be utilized in the event of an emergency;

e The names, addresses and telephone numbers for equipment suppliers and contacts for
equipment repair, i.e., pump motors, pump shafts, etc.; and,

* A list of any mutual aid agreements among water systems, such as emergency
connections, personnel, equipment supplies and chemical supplies.

If a water system is located in a coastal area, it should also include specific emergency
procedures to handle hurricanes.

Evaluation Criteria:
(N) A Not Applicable rating should not be given for this item.

(S)  Ifa water system has an up-to-date and readily accessible Emergency Preparedness Plan
that contains all the pertinent emergency information listed here, then this item should receive a
Satisfactory rating.

(D If a water system has an Emergency Preparedness Plan that contains all pertinent
emergency information but some of the information is out of date or if a water system has
unintentionally left out critical information that is not listed here but that the inspector feels is
necessary, then this item should receive a Needs Improvement rating,

(U)  If a water system does not have an Emergency Preparedness Plan, if the plan is not
readily accessible, if the plan does not include all the items listed here, or it appears that all the
operators are not well-informed of what actions to take during an emergency situation, then this
item should receive an Unsatisfactory rating. An Unsatisfactory rating may also be given if there
has been no effort to correct a previous Needs Improvement rating.
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References:

R.61-58.8
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34. Plant Security

Purpose:

The purpose of this item is to ensure that proper security precautions are taken at water treatment
plants to prevent intentional or accidental contamination or disruption of the public water supply.

(Security is also evaluated under Item #3 Source, and Item #21 Storage.)
Inspection Guidelines:

Facility Design
The inspector should look for perimeter fencing, lockable doors, and lockable equipment

enclosures when evaluating the adequacy of plant security measures. If a facility does not have
one or more of the above items, then the inspector should evaluate the need for modifications.
For example, a facility with lockable enclosures protecting all of its outdoor equipment would
probably not need to install a perimeter fence as quickly as a facility with exposed pumps and
chemical feed equipment. However, the need for adequate security measures should be stressed
to all systems.

Security Procedures
The presence of fencing and locks does not, in itself, make a facility adequately secure. The

facility’s staff must be in the habit of keeping doors and gates locked. The inspector should
make note of employee practices while conducting the survey and should ask questions
regarding standard security practices.

Another factor to consider when evaluating plant security is the history of incidents at the plant.
If a facility does not provide security that meets design standards but has never experienced a
problem with plant security, then the inspector may take this into consideration when rating this
item. Conversely, if a facility has all of the required items but continues to have security
problems, then the inspector should probably recommend that further measures be taken to
discourage entrance. '

Evaluation Criteria:

(N) A rating of Not applicable should be given to a system that does not provide treatment or
whose treatment facilities are located within the secured wellhead area.

(S)  Ifthe facility has fencing, locks and protective enclosures in place, and takes adequate
precautions to keep doors and gates locked, then a rating of Satisfactory should be given.

(0 If the facility takes adequate precautions but needs minor improvement in its security

procedures or needs to install perimeter fencing, then a rating of Needs Improvement should be
given.
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(U)  If the facility does not have adequate fencing, locks or protective enclosures in place, or
does not take necessary precautions in locking doors and gates, then a rating of Unsatisfactory
should be given. An Unsatisfactory rating may also be given if no action has been taken to
correct a rating of Needs Improvement given in a previous survey.

References:

R.61-58.7 (B) (18): (Operation and Maintenance Criteria)
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35. Facility Maintenance

Purpose:

The purpose of this item is to evaluate the overall facility maintenance practices of the water
system including all treatment facilities, storage and treatment buildings, and the grounds around
those facilities.

Inspection Guidelines:

The water system needs to employ good housekeeping and grounds keeping practices to ensure
that all elements of the treatment process are readily accessible for inspection during the sanitary
survey. Access to all treatment and storage buildings should not be restricted by overgrown
vegetation or the accumulation of non-essential items. The floors of all treatment and storage
buildings should be free from clutter and have open pathways to allow access to all areas. The
areas around the treatment units should also be free of trip hazards and standing water or other
liquids.

The outside areas around the system’s facilities, including wells, treatment plants, and storage
tanks should be maintained such that access is readily available to all areas around these
facilities. Grass should be kept mowed and there should be no cluttering of the area with non-
essential items. Not only will good maintenance practices inspire confidence in the overall
operation of the system, it will allow the operator to more readily inspect the entire facility and
identify potential problem areas before they develop into more serious problems.

Evaluation Criteria:

(N) A Not Applicable rating should not be used for this item.

(8§)  Ifthe system regularly provides good housekeeping and grounds keeping at their well
sites, treatment facilities and storage tanks, then a Satisfactory rating should be given for this

item.

(D If the system facilities and grounds need more regular attention, but are not altogether
neglected, then a rating of Needs Improvement may be given.

(U)  Ifthe system’s storage or treatment buildings are neglected or if the grounds around these
facilities or the system’s storage tanks are not maintained in a neat or orderly manner, then a

rating of Unsatisfactory rating should be given. An Unsatisfactory rating may also be given if no
action has been taken to correct a rating of Needs Improvement given in a previous survey.

References:

R.61-58.7 B (1): (Operation and Maintenance Criteria)
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R.61-58.7 B (7):(Operation and Maintenance Criteria)
R.61-58.7 B (8):(Operation and Maintenance Criteria)
R.61-58.7 B (9):(Operation and Maintenance Criteria)
R.61-58.7 B (10):(Operation and Maintenance Criteria)
R.61-58.7 B (12):(Operation and Maintenance Criteria)
R.61-58.7 B (14):(Operation and Maintenance Criteria)
R.61-58.7 B (17):(Operation and Maintenance Criteria)

R.61-58.7 B (18):{Operation and Maintenance Criteria)
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36. Supplies & Spare Parts Inventory

Purpose:

The purpose of this item is to ensure that the public water supply is not disrupted due to an
inadequate stock of spare parts and supplies.

Inspection Guidelines:

The term spare parts refers to equipment-specific parts kept on hand for pumps, chemical
feeders, analyzers or any other mechanical device that is required for the production of drinking
water in compliance with the State Primary Drinking Water Regulations. The term supplies
refers to more general items such as pipe, fittings, glue or other items necessary for the general
repair and maintenance of the water system and treatment plant.

Each water system should have the capability of making minor repairs in-house in order to
prevent a minor problem from becoming a major disruption of service. For smaller water
systems, a few PVC pipe fittings and PVC solvent may be adequate for repairing minor
emergencies. For larger water systems, it may be necessary to have a complete stock of pump
parts, chemical feeder parts and/or backup units in addition to an assortment of pipe, fittings and
other supplies on hand in order to provide an adequate safety factor.

It will be difficult for an inspector to judge the adequacy of spare parts and supplies by simply
conducting an inspection of the storeroom. The inspector should research Department files in
order to determine if inadequate spare parts and supplies have been a problem in the past. The
inspector will also need to ask questions regarding any equipment that is in need of repair at the
time of the survey. If the need for parts can reasonably be predicted and system personnel can
make the repairs, then the parts should probably be kept on hand.

Chemical feed systems, such as chlorine used for primary disinfection, require backup units to be
kept in stock by the water system. For further detail, please refer to the Water Treatment section
of this manual.

Some water systems choose not to perform their own routine maintenance. If the water system
has a service contract in place with a maintenance contractor, it is reasonable that their own stock
of spare parts and supplies will be reduced accordingly. The inspector must decide if the
system’s spare parts and supplies are adequate based upon the size of the system, the type of
treatment provided and any unique factor that applies to a particular system.

Evaluation Criteria:

(N) A Not Applicable rating may be given for this item for small systems that do not add
treatment and do not perform their own repairs.
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(8)  Ifthe water system appears to have adequate spare parts and supplies in stock to make
minor repairs to pumps, chemical feed systems and distribution lines, then a rating of
Satisfactory should be given.

(D If the water system has a reasonable amount of spare parts and supplies on hand, but
needs to improve on a few specific areas, then a rating of Needs Improvement should be given.

(U)  Ifthe water system keeps no appreciable amount of spare parts and supplies on hand or
has a history of service outages due to the lack of parts and supplies needed to make reasonably
predictable repairs, then a rating of Unsatisfactory should be given. An Unsatisfactory rating

may also be given if no action has been taken to correct a rating of Needs Improvement given in
a previous survey.

References:
R.61-58.7 B (7). (Operation and Maintenance Criteria)

R.61-58.7 B (9) (k): (Operation and Maintenance Criteria)
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37. Waste Disposal

Purpose:

The purpose of this item is to confirm that waste handling and disposal practices meet all
applicable rules and regulations of the Department. Provisions must be made for proper disposal
of water treatment plant waste. In locating waste disposal facilities, due consideration shall be
given to preventing potential contamination of the water supply.

Inspection Guidelines:

The inspector must determine what, if any, waste handling and/or waste disposal a facility has.
Any discharge to a stream or water of the State requires a NPDES permit. The inspector should
check with the regional wastewater evaluator to see what records pertain to the facility in
question.

The inspector should also determine if the sanitary waste from water treatment plants, pumping
station, etc., is receiving proper treatment. Waste from these facilities must be discharged
directly to a sanitary sewer system, when feasible, or to an adequate on-site waste treatment
facility or septic tank.

The waste from reverse osmosis, ion exchange plants, demineralization plants, etc., may be
disposed of by controlled discharge if a NPDES permit has been issued by the Department to the
plant. Except when discharging to large waterways, a holding tank of sufficient size shall be
provided to allow the brine to be discharged over a twenty-four hour period. Where discharging
to a sanitary sewer, a holding tank may be required to prevent the overloading of the sewer
and/or interference with the waste treatment process.

Waste filter wash water from iron and manganese removal plants can be disposed of by using
sand filters, lagoons, or by discharging to a sanitary sewer. Sand filters and lagoons must have a
NPDES permit for any effluent discharges or a proper No Discharge (ND) permit for land
applications. Discharge to a community sanitary sewer is acceptable. Approval of this method
will depend on obtaining approval from the owner of the sewage system as well as from the
Department before final designs are made. A holding tank must be provided to prevent
overloading the sewers.

Evaluation Criteria:
(N)  If no waste handling facilities required, then a Not Applicable rating should be given.
(S§) A Satisfactory rating should be given if all the waste from a water plant is handled in an

appropriate manner and the waste handling facilities are operating within any necessary
Departmental permits.
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(D A Needs Improvement rating should be given if proper waste handling facilities are in
place but are not being properly operated or maintained.

(U)  An Unsatisfactory rating should be given if the waste is not handled properly and/or the
necessary permits have not been obtained or if the permits are being violated. An Unsatisfactory

rating may also be given if no action has been taken to correct a rating of Needs Improvement
given in a previous survey.

References:

R.61-58.2 (F):
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38. Procedures Manual

Purpose:

The purpose of this item is to ensure that a water system maintains written procedures for the
operation and maintenance of its system,

Evaluation Criteria:
The list below includes all of the information that may be required in a procedures manual:
¢ Detailed instructions on starting and stopping any treatment plant;
e Preventative maintenance procedures and schedules for equipment;
e Water quality monitoring records;
¢ Reporting and public notification requirements;
¢ Sampling and analytical procedures for monitoring water quality;
¢ Sample siting plan;
¢ Valve and hydrant maintenance procedures;
¢ Distribution system flushing program,;
* Disinfection requirements for the repair of wells, tanks, and water lines;
e Cross-connection control program,;
e Leak detection and repair program;

o Safety procedures;

The information that must be included in the procedures manual varies depending on the system
type. The inspector must review the above list and judge which items are applicable based on
the complexity and size of the system. It may be helpful to review past sanitary survey reports
and look for any problem areas that may point to the need for standard procedures. For example,
a small community water system that does not add treatment may need to include only
preventative maintenance procedures and schedules for pumps and tanks, reporting and public
notification requirements, water quality monitoring records, a sample siting plan, and
disinfection procedures. A community system that adds treatment will need to include additional
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procedures for starting and stopping treatment, sampling and monitoring water quality and for
preparing chemical feed solutions. A large public ground water system that adds treatment may
require all of the procedures above. The inspector must judge which procedures are applicable to
the system being inspected.

Evaluation Criteria:

(N)  This item may be rated Not Applicable for very small water systems that do not add
treatment and have a limited distribution system.

(S) A Satisfactory rating should be given if all applicable procedures are included in the
manual.

D An Needs Improvement rating may be given to a system that has a procedures manual
that is missing one or more elements.

(U)  An Unsatisfactory rating should be given if the system has no procedures for operating

and maintaining the system. An Unsatisfactory rating may also be given if no action has been
taken to correct a rating of Needs Improvement given in a previous survey.

References:

R.61-58.7 B (2): (Operation and Maintenance Criteria)
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39. Stand-by Power

Purpose:

The purpose of this item is to ensure that the water system has emergency operational capability
during electrical power outages.

Inspection Guidelines:

Auxiliary power is strongly recommended for all water systems, but is only required when
gravity storage for water systems with 300 or more service connections is less than one-half of
the maximum daily demand. The inspector should review Department files and determine if the
water system has adequate auxiliary power to support sufficient pumping and treatment capacity
or to supplement the existing gravity storage to meet one-half of the maximum daily demand.
This auxiliary power requirement may be waived if two (2) or more independent sources from
the serving electrical utility are available or if an alternate water source is available via
connections with other systems.

Evaluation:

(N) A Not Applicable rating should be given for this item to a water system that has less than
300 service connections. A Not Applicable rating may also be given to a system that has more
than 300 service connections if the equivalent elevated storage is equal to or greater than one-

half of the system’s maximum daily demand.

(8)  Ifawater system provides adequate auxiliary power where required, then this item
should receive a Satisfactory rating.

)] A Needs Improvement rating should not be given for this item.

(U)  If a water system does not provide adequate auxiliary power where needed, then this item
should receive an Unsatisfactory rating.

References:
R. 61-58.4 B (1)(I): (Design Criteria)

R.61-58.7 B (14): (Operation and Maintenance Criteria)
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40. Is System Presently Under Enforcement Order?

Purpose:

The purpose of this item is to verify whether or not a water system has an open enforcement
order against them and if the system is in compliance with the order.

Inspection Guidelines:

This item is used by the enforcement section in the Central Office and can have important
impacts. If the water system has an enforcement order that contains a stipulated penalty (fix the
problems and don’t pay a fine) and the system is not in compliance with the order, the penalty is
no longer stipulated and the fine is reinstated. This item is also important under the ground water
rule when corrective actions have been ordered from the Department. If the system is not
complying with a corrective action(s) they must issue public notice.

The item is also used by enforcement staff when closing out an order after all deficiencies have

been corrected. If the system is complying with the order, or all deficiencies have been fixed or
corrective actions completed, the order can be closed.

Evaluation Criteria:

This is a Yes or No item on the survey. Either the system is under an enforcement order, or they
are not.

If the system is under an order, are they complying with the order, yes or no.

References:

R.61-58.16.F (1) (e): (Ground Water Rule, corrective action compliance)
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41. Certified Operator*
Significant Deficiency Item

Purpose:

The purpose of this item is to ensure that all water systems employ the proper grade operator as
mandated by the State Safe Drinking Water Act, and to ensure that an adequate staff is employed
to properly operate and maintain the system.

Inspection Guidelines:

Certified Operator

Water systems are grouped, by DHEC, into water treatment groups based on the system type,

number of taps served, and treatment technology. The South Carolina Environmental

Certification Board (part of the Dept. of Labor, Licensing, and Regulation or LLR) designates
the appropriate grade operator for each group of water systems. The inspector must first
determine the appropriate system grouping, and then determine the corresponding operator
grade. The table below summarizes water system groupings and required operator grades. The
inspector should verify that an operator with the appropriate grade inspects the system daily.

Water Treatment Operator

of two hours in the clarification unit, lime softening, rapid rate
gravity filtration (up to four gallons per minute per square foot),
slow sand filtration, chlorine dioxide, powdered activated carbon

Treatment Operator
Plant System Description Grade
Group Needed
A facility that provides disinfection treatment using a sodium
1 . ) . . . - E
hypochlorite or calcium hypochlorite solution as the disinfectant.
A facility that provides disinfection treatment using gaseous
2 chlorine or chloramine disinfection or includes sequestering, D
fluoridation, or corrosion control treatment.
A facility treating a groundwater source that is not under the direct
influence of surface water, utilizing aeration, coagulation,
sedimentation, lime softening, filtration, chlorine dioxide, ozone,
3 ultra-violet light disinfection, powdered activated carbon addition, C
granular activated carbon filtration or ion exchange, or membrane
technology or that includes sludge storage or a sludge dewatering
process.
A facility treating a surface water source or a groundwater source
that is under the direct influence of surface water, utilizing
4 aeration, coagulation, clarification with a minimum detention time C
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addition, or granular activated carbon filtration or ion exchange or
that includes sludge storage or a sludge dewatering process.

A facility treating a surface water source or a groundwater source
that is under the direct influence of surface water, utilizing high
rate gravity filtration (greater than four gallons per minute per

the direct influence of surface water.

5 square foot), clarification with a detention time of less than two N
hours in the clarification unit, diatomaceous earth filtration, or
ultraviolet light disinfection.
A facility treating a surface water source or a groundwater source
6 that is under the direct influence of surface water, utilizing direct A
filtration, membrane technology, or ozone.
Drinking water dispensing stations and vending machines that
utilize water from an approved public water system or bottled Vending
7 water plants that treat water from the distribution system of a Machine
public water system or from a groundwater source that is not under | License

Distribution system groupings and associated operator requirements ensure that people making
decisions concerning the operation of distribution system, that could affect public health, meet
minimum standards for distribution system operator certification.

Distribution System Operator

Distribution
System
Group

System Description

Operator
Grade
Needed

1

Distribution systems associated with state and transient
noncommunity water systems.

None

Distribution systems associated with community and nontransient
noncommunity public water systems that have a reliable
production capacity not greater than six hundred thousand gallons
a day and that do not provide fire protection.

D

Distribution systems associated with community and nontransient
noncommunity water systems that have a reliable production
capacity greater than six hundred thousand gallons a day but not
greater than six million gallons a day (MGD) or have a reliable
production capacity not greater than six hundred thousand gallons
a day and provide fire protection.

Distribution systems associated with community and nontransient
noncommunity water systems that have a reliable production
capacity than six MGD, but not greater than twenty MGD.

Distribution systems associated with community and nontransient
noncommunity water systems that have a reliable production

capacity greater than twenty MGD.
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Additionally, there are two other operator classes that the inspector may find. The first is the
trainee-grade (T) operator. This operator has started the certification process with the LLR, but
either has not passed the exam yet or does not have enough time in service yet. Trainees are not
allowed to operate plants or distribution systems without direct supervision from an operator of
appropriate grade for either the treatment plant or distribution system.

The other operator is the Grandfathered (G) operator. This certification only exists for
distribution system operators. The grandfathered operator is only allowed to work on a specific
distribution system (they’ve been there a long time and know the system inside and out, but can’t
get certified). Grandfathered operators can be considered the operator of record for their specific
system, but are not allowed to be the operator of record for any other distribution system.

There are several systems that have been given permission (in writing) to use a lower than
required grade operator to make some daily visits or visits on the weekends and holidays. This
only applies to the water treatment and not the distribution system. These systems should be
able to produce a letter from the Central Office stating the requirements that must be maintained.
The letters specifically spell out what the lower grade operator is and is not allowed to do. Also,
there are a few water systems that have comprehensive computer controls and monitoring and
they have also been given a wavier from the daily site visit requirement. These water systems
should also be able to produce the written wavier granted to them.

Evaluation Criteria:
(N) A Not Applicable rating should not be given on this item.

(S)  If the water system employs an operator of the appropriate grade and is adequately
staffed, then a Satisfactory rating should be given.

D A Needs Improvement rating may be given to a system that employs the appropriate
grade operator(s), but needs to be better staffed. The water system should make a commitment
to improve staffing in order to be given a Needs Improvement rating.

(U) If a system does not employ an operator of the appropriate grade, an Unsatisfactory rating
should be given and this item should be rated as a significant deficiency. Immediate action
should be taken to correct this problem. Other examples of this item warranting a significant
deficiency include: operators failing to make daily facility visits where required, improper grade
operators operating a system, or a person operating without a license. An Unsatisfactory rating
may also be given if no action has been taken to correct a rating of Needs Improvement given in
a previous survey.

References:
R.68-58.7 (D) (2): (Operation and Maintenance)

R.68-58.7 (E) (1): (Operation and Maintenance)
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42. Staffing

Purpose:

The purpose of this item is to ensure that all water systems employ the proper grade operator as
mandated by the State Safe Drinking Water Act, and to ensure that an adequate staff is employed
to properly operate and maintain the system.

Inspection Guidelines:

The inspector must judge whether the staffing level is adequate to properly monitor, operate, and
maintain the water system. This may be determined by evaluating the complexity and overall
condition of the system and system records. A review of operator logs will indicate the
frequency of visits. The inspector should verify that a system adding chemical treatment has
daily operator visits. Systems that do not add chemical treatment require weekly inspections of
the wellhead piping. A log of these inspections must be maintained and should be reviewed by
the inspector. A review of customer complaints may also be helpful. If problems such as line
breaks require an unreasonable amount of time to correct, inadequate staffing may be the
problem. It is important that a water system be adequately staffed to perform daily operational
and preventative maintenance duties, and react in emergency situations.

Evaluation Criteria:
(N} A Not Applicable rating should not be given on this item.

(S)  Ifthe water system employs an operator of the appropriate grade and is adequately
staffed, then a Satisfactory rating should be given.

(D A Needs Improvement rating may be given to a system that employs the appropriate
grade operator(s), but needs to be better staffed. The water system should make a commitment
to improve staffing in order to be given a Needs Improvement rating.

(U) Ifasystem does not employ an operator of the appropriate grade, an Unsatisfactory rating
should be given and immediate action should be taken to correct this problem. If the system is
so severely understaffed that water quality is at risk, then an Unsatisfactory rating should be
given and the inspector should determine if this justifies a significant deficiency rating. An

Unsatisfactory rating may also be given if no action has been taken to correct a rating of Needs
Improvement given in a previous survey.

References:
R.68-58.7 (D) (2): (Operation and Maintenance)

R.68-58.7 (E) (1): (Operation and Maintenance)
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43. Treatment System Group

This item should be filled out with the appropriate water treatment system grouping. The plant
groupings can be found in Item number 41, certified operator.

44. Treatment System Operator Grade

The number of certified water treatment operators employed by the water system should be
entered in the spaces provided.

45. Distribution System Group

This item should be filled out with the appropriate distribution system grouping. The
distribution system groupings can be found in Item number 41, certified operator.

46. Distribution Operator Grade

The number of certified distribution system operators employed by the water system should be
entered in the spaces provided.

99



Ground Water Sanitary Survey Handbook Other Requirements

OTHER REQUIREMENTS



Ground Water Sanitary Survey Handbook Other Requirements

47. Drought Response Plan
Drought response plans are required by the SC Dept. of Natural Resources, DNR. All systems

were required to submit to DNR their plans for approval. If the system has a plan, indicate yes,
and if they don’t, indicate no.

48. Source Water Protection Plan

The purpose of this item is to determine whether or not a water system has and is following a
source water protection plan. The complexity of the plans will vary with system size and
experience. If no plan exists, the inspector should leave an informational brochure with the
water system management. Indicate yes or no in the box if the system does or does not have a
source water protection plan.

49. Are All Services Metered

Does the water system have water meters on all customers taps? If not, enter an estimate of the
percent of the system that is metered. '

50. Field Tests

If the inspector collected any of the field tests, sample results should be entered in the
appropriate spaces.

51. Samples Taken
If the inspector collected any lab samples during the sanitary survey and the results are available,

the results should be entered in the spaces provided. If results are pending, that may be noted on
the survey form and followed up in the report.

52. Follow-Up Scheduled

If the inspector has scheduled a follow up inspection, mark yes in the box provided and enter the
follow up inspection date in the box below. Keep in mind that any water system that has an
overall unsatisfactory survey MUST have a follow up survey within six (6) months.
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Flow, MGD (Flow, gpm) * (60 min/hr) * (24 hr/day)
1,000,000/M
Flow, gpm (Flow, MGD) * (1.000.000)

(60 min/hr) * (24 hr/day)

Dry Chemical Feed, Ibs/day Chemical Applied. tbs
Length of Application, day

Liquid Chemical Feed, lbs/day (Flow, MGD) * (Dose, mg/L) * (8.34 Ibs/gal)
Chemical Feed, Ibs/day
(Chemical concentration. mg/L) * (Volume Pumped, mL) * (60 min/hr} * (24 hr/day)
(Time pumped, min) * (1000 mL/L) * (1000 mg/g) * (454 g/Ib)

Chloerine, lbs (Volume, MG) * (Dose, mg/L) * (8.34 Ibs/gal)

Actual Dose, mg/L Chlorine, lbs
(Volume of water, MG) * (8.34 Ibs/gal)

Chlorine Feed, lbs/day (Flow, MGD) * (Dose, mg/L) * (8.34 lbs/gal)

Chlorine Demand, mg/L.  (Chlorine Dose, mg/L) — (Chlorine Residual, mg/L)

Hypochlorite Strength, % Chlorine Required, Ibs/day) * (100%)
(Hypochlorinator Flow, gal/day) * (8.34 Ibs/gal)

Water Added into Hypochlorite Solution, gal
(Hypo. gal) * (Hypo Strength, %) — (Hypo, gal) * (Desired Hypo strength %)
(Desired Hypo, %)
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Fire Hydrant Flushing
Diameter of Gallons/Foot Orifice Minimum Flow
Pipe (in) Diameter (in) (gpm)
2 0.163 Y 25
2% 0.255 1 40
3 0.367 1Y% 60
4 0.652 14 100
6 1.47 2 220
8 2.61 2% 400
10 4.08 FH 612
12 5.87 FH 882
14 8.00 SB 1200
16 10.44 SB 1570
Flushing Times:
Number of Minutes (Length of line, ft) * (Gallons/Foot of Line)
(Flushing Flow, gpm)

Flowrates from Hydrants / Blowoffs:

Flow Rate, gpm (2.83) * (Diameter of orifice, in)* * (Length of Discharge, in)

(Height to Center of Orifice, in)"?
Flow Rate, gpm (26.8) * (Diameter of Orifice, in)* * (Pitot Gauge Pressure, psi)®*

Amount of Water Used:

Gallons Needed (Flushing Time, min) * (Flushing Flow, gpm)
Volume of Cylinders:

Volume, gal (Area, sq ft) * (Depth, ft) * (7.48 gal/cu ft)

Volume, gal/ft (0.785) * (Diameter, ft)* * (7.48 gal/cu fi)
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Diagram 1: Jet Pump Well Head Diagram
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10.

R

i2.

13.

Diagram Key for Jet Pump and Submersible Pump Systems
Diagrams 1 & 2

Well Casing: The top of the well casing shall extend at least twelve (12) inches
above the concrete pad or pump house floor.

Concrete Pad: A minimum radius of three (3) feet from the center of the well casing
and a minimum thickness of four (4) inches.

Well Identification Plate: Must be permanently installed immediately after
completion of drilling.

Grout: Well must be grouted in accordance with the construction specifications of
the permit

Screened Vent: Must face downward with the opening located a minimum of
eighteen (18) inches above the concrete pad or well house floor. Screen must have an
effective opening of 0.024 inches or smaller. (This item is not required on packer-

type jet pumps.)

Air or Vacuum Valve (optional); System design may require this valve. This item is
not needed on a jet pump system.

Check Valve
Pressure Gauge

Flow Meter: Must be located down stream of the check valve and before the blow-
off. This item is required on any public water supply well where the yield of the well
cannot be easily measured from the blow-off using a bucket and stopwatch or by
other means acceptable to the Department. The flow meter must be capable of
measuring both instantaneous and totalized flow.

Pressure Relief Valve (optional): May be installed anywhere along the well head
piping prior to the gate valve (#14) and must be sized to discharge the total flow of
the pump at a pressure less than or equal to the working pressure of the storage tank.
This item is required whenever the pump is capable of operating at a pressure greater
than the working pressure of the storage tank.

Sample Tap: Must be located down stream of the check valve and before the gate
valve isolating the well from the system (#14).

Gate Valve: For blow-off.

Blow-off: Must be located down stream of the meter (#9) and before the gate valve
(#14) for isolating the well from the system.
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14.

15.

16.

17.

18.

19.

20,

Gate Valve: For isolating the well from the system.

Sanitary Well Seal: All openings other than the screened vent (#5) shall be
effectively sealed against the entrance of the water under all conditions.

Electric Cable: Must be enclosed in conduit and meet the requirements of the
National Electric Code (NEC).

Jet Pump and Motor: Shown with pressure switch mounted on motor housing.
Gate Valve: For isolating the tank from the distribution system.

Bladder Tank: This type of tank may be used on either jet pump or submersible
pumnp systems, although it is not shown on the Submersible Pump Well Head

Diagram.

Well Head Protection: The wellhead must be protected from freezing and from
vandalism by a lockable protective cover or pump house.
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Diagram 2: Submersible Pump Well Head Diagram

Not To Scale
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Diagram 3: Vertical Turbine Well Head Diagram
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10.

11.

12.

13.

14.

Diagram Key for Vertical Turbine Pump Systems
Diagram 3
Well Casing: The top of the well casing shall extend at least twelve (12) inches
above the concrete pad or pump house floor.

Concrete Pad: A minimum radius of three (3) feet from the center of the well casing
and a minimum thickness of four (4) inches.

Well Identification Plate: Must be permanently installed immediately after
completion of drilling.

Grout: Well must be grouted in accordance with the construction specifications of
the permit.

Screened Vent: Must face downward with the opening located a minimum of
eighteen (18) inches above the concrete pad or well house floor. Screen must have an
effective opening of 0.024 inches or smaller.

Air / Vacuum Valve: Required on a turbine pump in order to expel air from the pump
column each time the pump starts.

Check Valve
Pressure Gauge

Flow Meter: Must be located down stream of the check valve and before the blow
off. This item is required on any public water supply well where the yield of the well
cannot be easily measured from the blow off using a bucket and stopwatch or by
other means acceptable to the Department. The flow meter must be capable of
measuring both instantaneous and totalized flow.

Pressure Relief Valve (optional): May be installed anywhere along the well head
piping prior to the gate valve (#14) and must be sized to discharge the total flow of
the pump at a pressure less than or equal to the working pressure of the storage tank.
This item is required whenever the pump is capable of operating at a pressure greater
than the working pressure of the storage tank.

Sample Tap: Must be located down stream of the check valve and before the gate
valve isolating the well from the system (#14).

Gate Valve: For blow off.

Blow off: Must be located down stream of the meter (#9) and before the gate valve
(#14) for isolating the well from the system.

Gate Valve: For isolating the well from the system.
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15.  Sanitary Well Seal: All openings other than the screened vent (#5) shall be
effectively sealed against the entrance of water under all conditions.

16.  Electric Cable: Must be enclosed in conduit and meet the requirements of the
National Electric Code.

17.  Vertical “Hollow Shaft” Motor: Shown with pressure switch mounted on motor
housing.
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Diagram 4: Typical Piping for Standard Hydro-
pneumatic Tank

'RaE 7
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From Pump To System
11 _/ !
Key

l. Drain valve: required on all standard (non-bladder) tanks. The drain must be a
minimum of two (2) inches in diameter on tanks 500 gallons and larger.

2. Outlet with isolation valve: a flow-through arrangement is required on all standard
(non-bladder) tanks. The outlet must be located on the opposite end of the tank from
the inlet. An isolation valve is required on the outlet. Notice that the outlet piping
extends slightly above the bottom of the tank to prevent sediment from entering the
distribution system.

3. Inlet with isolation valve: a flow-through arrangement is required on all standard
(non-bladder) tanks. The inlet must be located on the opposite end of the tank from
the outlet. An isolation valve is required on the inlet.

4, Sample tap: required on all storage tanks.

5. Pressure gauge: required on all storage tanks. Can be located in the inlet or outlet
piping on the tanks side of the isolation valve.

6. Air makeup system: required on all standard (non-bladder tanks. The system shown

is an air compressor (6a) and air volume contro! valve (6b). This type of system is
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10.

required on tanks 2,000 gallons and larger. A snifter valve (dry pipe) arrangement
may be used on smaller tanks.

Pressure relief valve: required on any tank that has an air compressor. This valve
must be adjusted to fully open at or below the maximum working pressure of the
tank.

Pressure switch: may be located on the inlet piping or on the tank itself. If located in
the inlet piping, it must be close enough to the tank so that the pump will not short-
cycle due to friction loss.

Vacuum relief valve: required on tanks 500 gallons and larger.

Access manhole: required on tanks 500 gallons and larger

Bypass piping: required on tanks 500 gallons and larger. The purpose of this

arrangement is to allow the tank to be repaired without removing the associated well
or booster pump from service.
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Diagram 5: Bladder Tank Configuration
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Diagram 6: Bladder Tank Operation

4

Start Up Cycle: Edl Cycle,

Diaphragm lies flal Water is pumped into

against the bottom of the bottom, farcing the

the chamber diaphragm up into the
ait chamber

Pump cut-off pressure is
reached. Diaphragm is at
maximum hieght
Resemvoir is filled to its
rated capacity

116

Air pressure in top.chamber
forces diaphragm downward,
delivering water to system.
Pump remains shut off



Ground Water Sanitary Survey Handbook Appendix C

Appendix C: Common
Drinking Water Treatment
Chemuicals



Ground Water Sanitary Survey Handbook Appendix C
Chemical Storage Use
Gas

Chlorine 150 Ib or I-ton cylinders Disinfectant, taste & odor

control, mineral oxidation
Dry Chemicals
Calcium Hypochlorite (HTH) | 5 Ib cans, tablets Disinfectant
Sodium Chlorite 50 Ib drums Disinfectant

Aluminum Sulfate (alum)

100 Ib bags (or bulk liquid)

Coagulation & sedimentation

Potassium Permanganate

50 Ib bags

Taste & odor control, mineral
oxidation

Calcium Carbonate 50 Ib bags pH adjustment

Sodium Fluoride 50 Ib bags Fluoridation

Sodium Silicofluoride 50 Ib bags Fluoridation

Calcium Hydroxide (lime) 50 Ib bags pH adjustment, corrosion
control

Sodium Carbonate (soda ash) | 50 1b bags Corrosion control

Sodium Hexametaphosphate | 100 Ib bags Corrosion control

Sodium Bi-carbonate 50 Ib bags Corrosion control

Bi-metallic Phosphate 50 1b bags Corrosion control

Orthophosphate 50 Ib bags Corrosion control

Activated carbon 50 1b bags, or bulk Taste & odor control

Liquid Chemicals

Sodium Hypochlorite (bleach) | 1-gallon container Disinfectant

Hydrochloric acid 50 Ib drums pH adjustment

Sodium Hydroxide (caustic) | 50 Ib drums pH adjustment

Potassium Permanganate 50 Ib drums Taste & odor control, mineral
oxidation

Hydrofluosilicic acid 50 1b drums Fluoridation
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National Secondary Drinking Water Regulations

National Secondary Drinking Water Regulations (NSDWRs or secondary standards) are non-
enforceable guidelines regulating contaminants that may cause cosmetic effects (such as skin or
tooth discoloration) or aesthetic effects (such as taste, odor, or color) in drinking water. EPA
recommends secondary standards to water systems but does not require systems to comply.

Contaminant Secondary Standard
Aluminum 0.05 t0 0.2 mg/L
Chloride 250 mg/L

Color 15 (color units)
Copper 1.0 mg/L

Corrosivity noncorrosive
Fluoride 2.0 mg/L

Foaming Agents 0.5 mg/L

Iron 0.3 mg/L

Manganese 0.05 mg/L

Odor 3 threshold odor number
pH 6.5-8.5

Silver 0.10 mg/L

Sulfate 250 mg/L

Total Dissolved Solids 500 mg/L

Zinc 5 mg/L

131




Ground Water Sanitary Survey Handbook Appendix E

Appendix E: Valve and
Hydrant Maintenance
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Hydrant Flow Testing

1.

2.

Install traffic control and make provisions for adequate drainage.

At residual hydrant:

a. Flush residual hydrant to eliminate sediment.

b. Install outlet-nozzle cap equipped with pressure gauge on outlet nozzle.

c. Open main valve slowly until air is vented. Close vent and open main valve fully.
d. Read the gauge. This is the static pressure.

At flow hydrant:

a. Measure and record the inside diameter of the outlet nozzle from the flow nozzle
that the water will flow from.

b. Determine the outlet nozzle coefficient based on the shoulder entrance. For a
rounded shoulder, the coefficient is 0.9. For a square shoulder the coefficient is
0.8. For a nozzle that protrudes into the hydrant barrel, the coefficient is 0.7.

Conduct the flow test:

a. Station one observer at the residual hydrant and one observer at the flow hydrant.

b. Open the flow hydrant slowly until fully opened.

c. When the pressure at the residual hydrant has stabilized, the observer signals the
person stationed at the flow hydrant to take the readings. The readings for

residual pressure and Pitot tube readings should be taken simultaneously.

d. Record the residual and Pitot-gauge reading. Then slowly close the hydrant.
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Hydrant Inspection and Maintenance

1.

Clean up and evaluate the hydrant

Remove any obstructions around the hydrant.
See if paint is needed.

See if the hydrant needs to be raised because of a change in ground surface grade.

Look for main valve leaks

Use a listening device and check for main valve leakage.
Remove outlet-nozzle cap. Check for water or ice in the hydrant barrel.
Replace cap and leave it loose enough for some air to escape.

Check breakaway device for damage before operating the hydrant.

Look for stem thread buildup and any additional leaks

Open the hydrant slowly and allow air to vent from the loosened cap.
Tighten the outlet nozzle cap and open the hydrant all of the way.

Open and close the hydrant a few times to remove any hard water buildup on the
stem threads. Check the lubrication before going on with the inspection,

Use a listening device to check for leaks in the upper barrel.

Check for leakage at the flanges, around the outlet muzzles, at the packing or seal
around the operating stem. Repair any leaks as needed.

Close the hydrant slowly and completely. Back off of the operating nut enough to
take pressure off of the thrust bearing or packing.

Remove an outlet nozzle cap and get ready to flush the hydrant.

Flush and clean the hydrant

While the hydrant is flowing, locate and test the isolation valve. If the water flow
cannot be stopped, schedule repair of the isolation valve.
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Appendix F

EMERGENCY PROCEDURES FOR SMALL COMMUNITY WATER

SYSTEMS
I. NAMES, ADDRESSES, AND PHONE NUMBERS OF STATE, LOCAL, & OTHER
OFFICIALS
1. LOCAL DHEC ENVIRONMENTAL 7. PRIMARY AND SECONDARY
QUALITY CONTROL OFFICE EMERGENCY PREPAREDNESS
COMMAND POSTS
Name:
Address: Name:
Address:
Telephone: Telephone:
2. BUREAU OF WATER Name:
SC Dept. of Health & Environmental Control Address:
2600 Bull Street
Columbia, SC 29201 Telephone:
TELEPHONE: (803) 898-4300
8. CONTACT FOR OBTAINING ANY
3. DHEC 24-HOUR EMERGENCY CHEMICALS NEEDED
RESPONSE TELEPHONE NUMBER
Name:
TELEPHONE: (803) 253-6488 Address:
4. COUNTY EMERGENCY Telephone:

PREPAREDNESS OFFICE
Address:

Telephone:

5. STATE EMERGENCY
PREPAREDNESS OFFICE

SC Emergency Management Division
2779 Fish Hatchery Road
West Columbia, SC 29172
TELEPHONE: (803) 737-8500

6. WATER SYSTEM PERSONNEL
(Add additional information if more than
one person)

Name:

Address:

Telephone:
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List of chemicals used:

9. ELECTRIC POWER COMPANY
Name:
Telephone:

10. CONTACTS FOR OBTAINING
EMERGENCY WATER SUPPLY

Contact the County Emergency
Preparedness Office (refer to item 4 above)

11. EQUIPMENT SUPPLIER
Name:

Address:

Telephone:
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12. LIST OF CONTRACTORS FOR
MAIJOR REPAIRS OR CLEANUPS

Name:
Address:

Telephone:

Name:
Address:

Telephone

II. PROCEDURES TO FOLLOW FOR
VARIOUS TYPES OF EMERGENCIES

1. BREAK IN SERVICE DUE TO WELL
PUMP OUT OF SERVICE, POWER
OUTAGE, OR LINE BREAK

(A) Notify EQC Regional office by phone.
If this office cannot be contacted, call
the Bureau of Water or the DHEC 24-
hour telephone number. (Always notify
if system pressure falls below 10 psi).

(B) Notify appropriate water system
operators

(C) Contact electric power company, if
power outage

(D) Issue boil water notice

(E) Contact contractor to make repairs
{furnish specifications)

(F) Disinfect water system and flush

(G) Sample for BACTERIOLOGICAL
CONTAMINATION (must have at least
two (2) samples free of contamination
collected on consecutive days before the
system is placed in service)

2. CONTAMINATION FROM
PETROLEUM PRODUCTS AND OTHER
CHEMICALS

(A) Notify DHEC Regional EQC Office. If
this office cannot be contacted, call the
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Bureau of Water or the DHEC 24-hour
telephone number.

(B) Notify appropriate water system
personnel.

3. DISASTER FROM HURRICANE,
EARTHQUAKE, ETC. WITH LINE
BREAKS, FLOODING, AND/OR LOSS
OF POWER

{A) Notify the DHEC Regional EQC Office
by the fastest means available. If this is
not possible, try to contact the Bureau of
Water or the DHEC 24-hour telephone
number

(B) Notify appropriate water system
personnel

(C) Notify county and state emergency
preparedness centers of your systems
condition

(D) Issue boil water notice to be in effect
until the system is cleared of problems

(E) Notify customers by explaining the
situation and estimate the time of return
to service

(F) Contact contractor(s) to make repairs
(furnish specification)

(G) Flush and disinfect the water system

(H) Sample for bacteriological

contamination (must have at least two

(2) samples free of contamination

collected on consecutive days before the

boil water notice is lifted)

If necessary, do a complete water quality

analysis

M

NOTE: These emergency procedures are to
be part of the operation and maintenance
manual of the water system. Equipment
specifications, instructions for disinfecting
the various parts of the water system, and
sample boil water notice must be included in
this manual
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BOIL WATER NOTICES AND ADVISORIES

INTRODUCTION

Customers of public water systems trust and depend on their providers and state officials to
ensure that their drinking water is safe and to notify them when there is a problem conceming the
safety of the water. The purpose of this document is to provide guidance on how to notify the
customers of a public water system when there is a problem with their drinking water supply.

The words “Boil Water” used in the title of this document represent the action to be taken by a
customer in the case of microbial contamination. This is the most common type of
contamination problem that public water systems experience.

Although microbial contamination is the most common type of contamination problem, it is not
the only one. Occasionally public water systems experience chemical contamination of the water
supply as a result of a cross connection or a chemical or petroleum spill. During such events, the
basic guidelines for notifying the customers are the same; however, the action to be taken will be
different. The action to be taken during such events is often for the customer not to use the water
for drinking or cooking, and in some cases bathing.

In the past, the South Carolina Department of Health and Environmental Control (Department)
and other industry professionals have suggested the use of chlorine bleach as a means of
disinfecting small quantities of water for drinking or cooking. However, since such treatment
will not kill all parasitic organisms, the Department is no longer endorsing the use of such
treatment in lieu of boiling the water.

DEFINITIONS

The difference between a “Boil Water Notice” and a “Boil Water Advisory” depends on the
degree of certainty that a water system has been contaminated. The definition for each is as
follows:

“Boil Water Notice” means a notice, whether written or verbal (i.e., media), issued by the
Department, or the owner or operator of a public water system, notifying the users of the water
system that the water is contaminated and to boil the water (vigorous rolling boil for at least one
minute) prior to using it for drinking or cocking. The notice shall give the reason for its issuance
and corrective actions being taken.

“Boil Water Advisory” means an advisory, whether written or verbal (i.e., media), issued by the
Department, or the owner or operator of a public water system, notifying the users of the water
system that the water may be contaminated and to boil the water (vigorous rolling boil for at
least one minute) prior to using it for drinking or cooking. The advisory shall give the reason for
its issuance and corrective actions being taken.

WHEN TO ISSUE A BOIL WATER NOTICE OR ADVISORY

A “Boil Water Notice” should be issued when sampling indicates that there is a threat to public
health. The Department has identified some situations when such a notice is warranted. These
situations are as follows:
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Any fecal positive routine sample followed by a fecal positive repeat sample. The sampling in
this situation has confirmed that pathogenic organisms are in the drinking water.

If the Department and/or the owner repeatedly collects total and/or fecal coliform positive
samples from a well after shock disinfection and the well does not have continuous disinfection
treatment. This is an indication that the well may be under the direct influence of surface water.

A “Boil Water Advisory” should be issued when an event has occurred which could have
possibly contaminated the drinking water. The following are some situations where a boil water
advisory may be warranted:

* Loss of pretreatment at a surface water treatment plant (i.e., no floc) and the untreated
water reaches the distribution system. The finished water turbidities in this case may, or
may not, be greater than 5 NTU. In this situation, it is likely that microbial
contamination has reached the distribution system; however, it will be at least 24 hours
before contamination can be confirmed through testing. Therefore, an advisory should be
issued immediately.

» Loss of pressure in the entire distribution system or a significant portion of a distribution
system.

* A line break where dirt and debris have entered the distribution piping.
e Prior to a hurricane making landfall.

» The use of emergency groundwater sources that have not been sampled or flushed on a
regular basis.

Please note that the above situations are not the only times that a boil water notice/advisory
should be issued. The Drinking Water and Recreational Water Compliance Section of the
Bureau of Water can assist anyone in making a decision to issue a boil water notice/advisory, as
well as assist in determining what actions should be taken to correct the problem and when to
repeal the alert,

CONTENT AND FORMAT OF A BOIL WATER NOTICE OR ADVISORY
It is very important that a “Boil Water Notice or “Boil Water Advisory” include the following
information:

e Title of the notice/advisory - The title must include the words “Boil Water Notice” or
“Boil Water Advisory”, to whom the notice/advisory is being issued and the date issued.

* A statement of who is issuing the notice/advisory - This would be either the Department
or the name of the water system. As a general rule, the owner of the water system should
issue the notice/advisory, even if it is being issued as a result of sampling conducted by
the Department. However, if a notice/advisory is deemed necessary for the protection of
public health, and the owner of the water system is unavailable or unwilling to issue the
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notice/advisory, the Department will take the initiative of issuing the alert.
Notices/advisories issued by the Department should only be issued by EQC Regional
Directors or the Director of the Drinking Water and Recreational Water Compliance
Section or their designee. In the case of a hurricane or flood, the Department will take
the initiative to issue a “Boil Water Advisory” to the affected areas. Such an advisory
will also be addressed to private well owners.

A statement of what area of the water system the notice/advisory affects - For example,
the entire system, north west portion, southern portion, customers along a specific road,
etc.

A statement that the residents should vigorously boil their water for at least one full
minute prior to drinking or cooking. In the past, there have been several values used for
the length of time that water should be vigorously boiled prior to use. However, the latest
information from the Center for Disease Control (CDC) indicates that vigorously boiling
water for one full minute is more than adequate to kill any pathogens and make the water
safe to drink.

An explanation of why the notice/advisory is being given - This is where the difference in
a “Boil Water Notice” and a “Boil Water Advisory” comes into play. In the case of a
“Boil Water Notice”, the notice is issued because bacteriological sampling indicates that
the drinking water has become contaminated, or there has been a waterborne disease
outbreak. In the case of a “Boil Water Advisory”, the advisory is given because there has
been an event which could have contaminated the water system, such as a line break, loss
of pressure, high turbidity in the finished water, etc.

A statement reiterating that the water should be vigorously boiled for at least one full
minute prior to drinking or cooking and that any ice made from water that has not been
boiled should not be use for drinking purposes.

A statement of what actions are being taken to correct the problem, and by whom.

A statement that customers will be notified when the problem has been resolved and there
is no longer a need to boil the water.

Give the name of the office or person and phone number to contact for questions.

Signature of responsible party at the bottom of the notice.

An example of a notice and advisory is attached for reference.

DISTRIBUTION OF THE NOTICE OR ADVISORY

There are several ways that the notice or advisory can be distributed. If the water system or
affected area of a water system is relatively small, a written notice/advisory may be hand
delivered to the door of each residence. In addition to the door-to-door delivery a copy of the
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notice/advisory should be posted in places normally frequented by the residents, such as post
offices, convenience stores, gas stations, etc.

The notice/advisory must never be placed in mailboxes because many of the residents may have
already checked their mailbox for the day and thus may not receive the alert until the next day.
Also, placing non-mailed items in a mailbox is a federal offense.

If the affected area is large, electronic media such as local radio and television stations should
make the notice/advisory. In severe cases, such as waterborne disease outbreaks, the local
Emergency Preparedness Division should be contacted to aid in getting the message to
consumers through the emergency broadcast system.

COMMUNICATION WITH THE DEPARTMENT

The State Primary Drinking Water Regulations require that if a public water system issues a boil
water notice or advisory, the Department must be notified immediately. The regulations further
require that a copy of the notice/advisory be forwarded to the Department as soon as possible
after is issued.

The regulations also require that a system notify the Department when the boil water
notice/advisory is repealed and a copy of the repeal notice forwarded to the Department as soon
as possible after it is issued.

Generally, public water systems should coordinate with the Department’s District Environmental
Quality Control (EQC) Regional offices. EQC Regional personnel will, in turn, coordinate
activities with the Drinking Water and Recreational Water Compliance Section of the Bureau of
Water. [f the EQC Regional Office cannot be reached, the system should then call the
Department’s 24-hour number.

SUGGESTED ACTIONS TO BE TAKEN FOLLOWING THE ISSUANCE OF A
NOTICE/ADVISORY

In the event of a pressure loss to all, or a portion, of the distribution system, intense flushing
should begin as soon as pressure is restored. After flushing the affected area, several coliform
samples must be taken throughout the affected area to determine if the distribution system is free
of any bacteriological contamination. If applicable, chlorine residual measurements should be
taken to ensure that there is an adequate disinfectant residual. If possible, chorine dosages
should be increased by 1 to 2 parts per million during this period as a corrective and preventive
measure. [f the sampling indicates the absence of coliform bacteria, the advisory should be
repealed. However, if the sampling indicates the presence of coliform bacteria, additional
flushing should be conducted in the area where the positive coliform samples were collected and
a second round of coliform samples collected from that area.

If a notice is issued as a result of positive bacteriological sample results, intense flushing and re-
sampling (at least two sets of samples taken at least 24 hours apart) of the area should be
conducted. Also, if possible, chlorine dosages should be increased as mentioned above. When at
least two sets of samples, taken at least 24 hours apart, indicate the absence of coliform bacteria,
the notice should be repealed.
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The Department will issue a boil water advisory to the potentially affected area prior to any
hurricane. Immediately following the hurricane, the public water systems and the Department
will evaluate the systems for damage. If a system did not lose pressure and the water quality
being pumped to the system was maintained (i.e., low turbidities, adequate chlorine residual)
during and after the storm, the advisory should be repealed. However, if the system lost
pressure, the same action specified above should be taken.

REPEAL OF A BOIL WATER NOTICE OR ADVISORY

The repeal of any boil water notice or advisory should be distributed in the same manner as it
was issued. The repeal of a notice or advisory should include the following information:

o Title of the notice/advisory - The title must include the words “Repeal of Boil Water
Notice” or “Repeal of Boil Water Advisory”, to whom the repeal is being issued and the

date issued.

* A statement of who is issuing the repeal - This would be the same as who issued the
notice or advisory.

¢ A statement of what area of the water system the repeal affects — Generally this will be
the same as mentioned in the notice or advisory; however, in certain cases the repeal may

only apply to a portion of the area.

e A statement that the residents no longer need to vigorously boil their water prior to
drinking or cooking.

e An explanation of why the notice/advisory is being lifted - Explain what actions have
been taken to correct the problem to ensure that the water is safe to drink without boiling.

¢ Give the name of the office or person and phone number to contact for questions.

e Signature of responsible party at the bottom of the repeal.
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BOIL WATER NOTICE
TO
THE RESIDENTS OF
(Date)

The (Utilities/'Water System Name) advises the residents of the (Area Location), located in
County, to vigorously boil their water for at least one (1) full minute prior to drinking or
cooking.

Analyses of recent bacteriological samples collected by the (Utilities/'Water System Name) from
the drinking water system serving the (Area Location) indicate that the water system has become
contaminated. Residents should continue to vigorously boil their water for at least one (1) full
minute prior to drinking or cooking until otherwise notified by the (Utilities/Water System
Name). Also, any ice made from water that has not been boiled should not be used for drinking
purposes. :

The (Utilities/Water System Name) is presently working to correct the problem.

If you should have any questions concerning this Notice, you may call the (Utilities/Water
System Name) at (Telephone Number).

Owner/System Representative Name
cc: SC DHEC (Local Office)
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BOIL WATER ADVISORY
TO
THE RESIDENTS OF

(Date)

The (Utilities/Water System Name) advises the residents of the (Area Location), located in
County, to vigorously boil their water for at least one (1) full minute prior to drinking or
cooking.

A major line break in the (Utilities/Water System Name) system has resulted in a loss of pressure
and service to many of the customers of the system. There has been no confirmed contamination
of the system. However, because of the loss of pressure, customers are advised to vigorously
boil their water for at least one (1) full minute prior to drinking or cooking until otherwise
notified by the (Utilities/Water System Name). Also, any ice made from water that has not been
boiled should not be used for drinking purposes.

The (Utilities/Water System Name) is presently working to correct the problem.

If you should have any questions conceming this Notice, you may call the (Utilities/Water
System Name) at (Telephone Number).

 Owner/System Representative Name
cc: SC DHEC (Local Office)
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Repeal of The BOIL WATER NOTICE
TO
THE RESIDENTS OF

(Date)

The (Utilities/Water System Name) advises the residents of the (Area Location), located in
County, that they no longer need to boil their water prior to drinking or cooking.

Following an intense flushing of the distribution system, bacteriological samples where collected
and analyzed by the (Utilities/Water System Name). The results of this sampling indicate that the
system is now safe to use for drinking and cooking purposes.

If you should have any questions concerning this repeal of the Boil Notice, you may call
the (Utilities/Water System Name) at (Telephone Number).

Owner/System Representative Name
cc: SC DHEC (Local Office)
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<> EPA

United States .
Environmental Protection
Agency

Drinking Water Oversight Inspection Form

State/Local Program: Public Water System Supervision Program

State/Local Inspector(s) Name: _

EPA Inspector Name: __

Date/Time:

PWS Name:

PWS ID:

Address:

The EPA inspector shall include specific details in the comment field for any activity marked “no” and
not conducted or completed by the State/Local (S/L) inspector.

Activity Circle Comments
Pre-Inspection
1. Type of EPA site visit. Oversight
Inspection
Other
2. Type of S/L site visit Sanitary Survey

Follow-up Visit

Other

3. Askto see acopy of the S/L
inspector standard operating
procedures or inspector
manual. If there isno written | Yes No NA
SOP, then the EPA inspector
may write down the SOP the
S/L utilizes.

4. Do SOPs/policies comply Yes No NA
with federal regulations.
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5. Ask to see a copy of the
inspector’s training
certifications (e.g., basic Yes No NA |
inspector training, sanitary
survey training, etc.)

6. Contacts the system to Yes No NA
schedule the inspection.

7. Becomes familiar or is
already familiar with the
system’s operation prior to Yes No NA
the site visit.

8. Reviews prior inspection

report. Yes No NA
9. Reviews prior enforcement
actions. Yes No NA
" On-site

10. Reviews previous system file
and correspondence. Yes No NA

11. Holds a kickoff meeting with
system reps. Yes No NA

12. Uses a standardized form or
checklist to rate the system. Yes No NA
(If so, ask for a copy of the
form/checklist)

13. Source:
Reviews the raw water Yes No NA
source.

14. Treatment:
Identifies existing or
potential sanitary risks by
evaluating the design, Yes No NA
operation, maintenance &
management of water
treatment plants.

15. Distribution System:
Reviews the design,
operation, maintenance & Yes Ne NA
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management of distribution
systems.

16.

Finished Water Storage:
Reviews the design and
major components of
finished water storage
facilities.

Yes

No

NA

17.

Pumps:

Reviews the design and use
of water supply pumping
facilities.

Yes

No

NA

18.

Monitoring & Reporting:
Determines water system
conformance with regulatory
requirements.

Yes

No

NA

19.

Management & Operation:
Evaluates water system
performance in terms of
management & operation,
including its long-term
viability in meeting water
quality goals.

Yes

No

NA

20.

Operator Compliance:
Ensures water systems have
qualified professionals that
meet all applicable operator
certification requirements.

Yes

No

NA

Post-Inspection

21.

Discusses and Addresses any
previous SS or site visit
report findings to determine
status.

Yes

No

NA

22,

Discusses any issues or
significant deficiencies with
water system reps before
ending the inspection.

Yes

No

NA

23.

Provides a report evaluating
the eight elements to water
system representative(s).

Yes

No

NA
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24. Report discusses any issues
and/or significant
deficiencies found during the | Yes No NA
inspection.

25. Report provides a plan with
time line for addressing Yes No NA
issues and/or significant
deficiency.

26. Additional Observations
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(1) South Carolina Department of Health and Environmental Control State Primary
Drinking Water Regulations: R.61-58

R.61-58.2.E Groundwater Sources and Treatment - Chemical Application
(1) General — No chemical shall be applied to treat drinking waters unless specifically permitted by the
Department. A certified operator is required whenever the chemical or physical characteristics off the water is
changed.
(a) Plans and specification — Plans and specifications shall be submitted for review and approval, as
required by R.61-58.1, and shall include:
(i) Descriptions of feed equipment, including maximum and minimum feed ranges and pump
curves for solution feeders,
(i} Locations of feeders, piping layout and points of chemical application,
(iii) Storage and handling facilities:
(iv) Specification for chemicals to be used:
(v} Operating and control procedures including propased application rates:
(vi) Descriptions of testing equipment and procedures; and,
(vii) Locations of sampling taps for testing.

(3) Chemicals Specifications — All chemical and products added to a public water supply as part of the treatment
process shall be certified as meeting the specifications of the American National Standards Institute/National
Sanitation Foundation Standard 60, Drinking Water Treatment Chemicals — Health Effects. The certifying party
shall be accredited by the American National Standards Institute.

R.61-58.3.E Surface Water Sources and Treatment - Chemical Application
{1) General — No chemical shall be applied to treat drinking waters unless specifically permitted by the
Department. A certified operator is required whenever the chemical or physical characteristics off the water is
changed.
(a} Plans and specification — Plans and specifications shall be submitted for review and approval, as
required by R.61-58.1, and shall include:
(i) Descriptions of feed equipment, including maximum and minimum feed ranges and pump
curves for solution feeders,
(ii) Locations of feeders, piping layout and points of chemical application,
(ifi} Storage and handling facilities:
(iv) Specification for chemicals to be used:
(v) Operating and control procedures including proposed application rates:
(vi} Descriptions of testing equipment and procedures; and,
(vii) Locations of sampling taps for testing.

{3) Chemicals Specifications — All chemical and products added to a public water supply as part of the treatment
process shall be certified as meeting the specifications of the American National Standards Institute/National
Sanitation Foundation Standard 60, Drinking Water Treatment Chemicals — Health Effects. The certifying party
shall be accredited by the American National Standards Institute.

R.61-58.7. Operation and Maintenance

A. Applicability- This regulation applies to all public water systems, no matter when constructed, and establishes
minimum requirements for the operation and maintenance of the system in order to ensure the delivery of safe,
potable water to the public. Existing systems may be required to upgrade to comply with regulations 61-58.2,
58.3, 0r 58.4:
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{1) when no construction permit exists, or:
(2} when required by the Department as a result of a sanitary survey
B. General Requirements for Operation and Maintenance of Public Water Systems

(15) All chemicals and products added to a public water supply as part of the treatment process shall be
certified as meeting the specifications of the American National Standard Institute/National Sanitation
Foundation Standard 60, Drinking Water Treatment Chemicals - Health Effects. The certifying party shall
be accredited by the American National Standards institute.

(16) All materials and products installed in a public water system after December 31, 1995, which comes
into contact with drinking water during the treatment, storage, transmission or distribution of the
water, shall be certified as meeting the specifications of the American National Standard
Institute/national Sanitation Foundation Standard 61, Drinking Water System Components — Health
Effects. The certify9ng party shall be accredited by the American National Standards Institute.

(2) Sanitary Survey Handbook — Water Treatment — 5. Chemical Feed

Inspection Guidelines: When chemicals are added to the drinking water they must be approved by the
Department and be certified as meeting American Natignal Standard Institute/NSF International Standard 60
requirements. The inspector should check storage containers or receiving forms to verify that NSFF International
or Underwriters Laboratories (UL) has certified each chemical as meeting the requirements of ANSI/SNF
Standard 60.
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