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DISCLAIMER

This manual provides guidance on how to conduct a sanitary survey of surface water and
ground water under the direct influence (GWUDI) of surface water drinking water
systems. The U.S. Environmental Protection Agency believes that a comprehensive
sanitary survey is an important element in helping water systems protect public health.

This document is EPA guidance only. It does not establish or affect legal rights or
obligation. EPA decisions in any particular case will be made applying the laws and
regulation on the basis of specific facts when permits are issued or regulations
promulgated.

Mention of trade names or commercial products does not constitute an EPA endorsement
or recommendation for use.
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‘ 1. INTRODUCTION

1.1 Objective of this Manual

This manual provides guidance on how to conduct a sanitary survey of surface water and
ground water under the direct influence (GWUDI) of surface water.drinking water systems.
A comprehensive sanitary survey is an important element in helping water systems protect
public health. Sanitary surveys are carried out to evaluate: (1) the capability of a drinking
water system to consistently and reliably deliver an adequate quality and quantity of safe
drinking water to the consumer, and (2) the system’s compliance with federal drinking
water regulations. Much of the information generated by a sanitary survey helps identify
existing and potential sanitary risks. This guidance manual will identify assessment
criteria to be evaluated for sanitary risks. The manual also describes how to identify
significant deficiencies that represent an imminent health risk and require immediate
correction.

This manual is intended to help state agencies improve their sanitary survey programs
where needed and to help ensure consistency in how surveys are conducted and documented
across state sanitary survey programs. In addition, owners and operators of public water
systems may find the information useful in the operation and management of their drinking
‘ water systems and their sources. The U.S. Environmental Protection Agency (EPA) has
promulgated specific sanitary survey requirements in the Total Coliform Rule (TCR) and
the Interim Enhanced Surface Water Treatment Rule (IESWTR) and is considering
expanding those requirements under future regulatory efforts (e.g., the Ground Water Rule).

The overall structure of the guidance manual centers around the four principal stages ofa
sanitary survey: (1) planning a sanitary survey; (2) conducting the onsite survey; (3)
compiling a sanitary survey report; and (4) performing follow-up activities including
responding to a sanitary survey. The manual is organized as follows:

e Chapter 1 - Introduction. This chapter provides information about the
objective and regulatory context of this manual, as well as other sanitary
survey background information.

e Chapter 2 — Planning the Survey. This chapter discussés the preparatory
steps to be taken by inspectors before conducting the onsite portion of the
survey.

o Chapter 3 — Conducting the Survey. This chapter discusses each of the
elements of a sanitary survey as listed in the 1995 EPA/State Joint Guidance
on Sanitary Surveys and IESWTR requirements. The chapter explains each
element’s importance to the effectiveness of the sanitary survey and presents
general guidelines (assessment criteria) for evaluating important components

‘ of each element. Discussions within each element identify the components of
high priority that may be considered significant deficiencies.
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o Chapter 4 — Compiling the Survey Report. This chapter presents guidelines ‘
for preparing the sanitary survey report, maintaining adequate documentation,
categorizing findings on deficiencies, addressing corrective action, and
determining outstanding performance. ‘

o Chapter 5 — Report Review and Respbnse. This chapter provides
information on follow-up activities for the system operator and the inspector/
inspecting agency (e.g., the state).

1.2 Background
In the preamble to the IESWTR, a sanitary survey is defined as:

“an onsite review of the water source (identifying sources of contamination
using-results of source water assessments where available), facilities,
equipment, operation, maintenance and monitoring compliance of a public
water system to evaluate the adequacy of the system, its sources and
operations and the distribution of safe drinking water.”

Conducting sanitary surveys on a routine basis is an important element in preventing

contamination of drinking water supplies. EPA recognizes the importance of sound sanitary

surveys in helping water systems protect public health. Sanitary surveys are an opportunity

to work and communicate with water systems in a preventative mode. ‘ : ‘

As stated in the December 1995 EPA/State Joint Guidance on Sanitary Surveys, the primary
purpose of a sanitary survey is: “to evaluate and document the capabilities of the water
system’s sources, treatment, storage, distribution network, operation and maintenance, and
overall management to continually provide safe drinking water and to identify any
deficiencies that may adversely impact a public water system’s ability to provide a safe,
reliable water supply.” In addition, the joint guidance notes that sanitary surveys provide an
opportunity for state drinking water officials or approved third party inspectors to establish a
field presence at the water system and educate the operators about proper monitoring and
sampling procedures, provide technical assistance, and inform them of any upcoming
changes in regulations. Sanitary surveys also aid in the process of evaluating a public water
system’s progress in complying with federal and state regulations which require the
improvement of the capabilities of the system to provide safe drinking water. Sanitary
surveys provide the water system with technical and management information regarding the
operation of the system from the water source, through the treatment facilities and the
distribution system.

This draft guidance manual provides additional information about planning for, conducting,

and reporting the results of a sanitary survey. As stated in the December 1995 EPA/State

Joint Guidance on Sanitary Surveys, EPA recommends that states work with EPA Regions

in using sanitary survey guidance to improve their sanitary survey programs while still

addressing the problems and issues specific to the state. : ‘

P Vs DaEE e E L ey
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1.3 Regulatory Context

Under 40 CFR 142.10(b)(2), as a condition of state primacy, states are required to have “a
systematic program for conducting sanitary surveys of public water systems in the State,
with priority given to sanitary surveys of public water systems not in compliance with State
primary drinking water regulations.” Currently, the TCR requires a water system to
periodically undergo a sanitary survey for all systems that collect less than five routine total
coliform samples per month. Additionally, the Surface Water Treatment Rule (SWTR)
requires an annual onsite inspection for surface water systems that do not filter (40 CFR
141.71(b)(3)). The IESWTR further elaborates on the sanitary survey requirements for all
surface water and GWUDI of surface water systems.

1.3.1 Total Coliform Rule

The first regulatory requirement for the states to have a periodic onsite sanitary survey
appeared in the final TCR (54 FR 27544-27568, 29 June 1989). This rule requires all
systems that collect fewer than five routine total coliform samples each month to undergo
such surveys. These sanitary surveys must be conducted by the state or an agent approved
by the state. Community water systems were to have had the first sanitary survey conducted
by June 29, 1994 and an additional survey conducted every five years thereafter. Non-
community water systems are to have the first sanitary survey conducted by June 29, 1999,
and an additional survey conducted every five years thereafter unless the system is served by
a protected and disinfected ground water supply, in which case, a survey may be conducted
every 10 years. (40 CFR 141.21(d))

As stated in the preamble to the IESWTR:

“EPA notes that it will consider sanitary surveys that meet IESWIR
requirements to also meet the requirements for sanitary surveys under the
TCR, since the definition of a sanitary survey under the IESWIR is
broader than that for the TCR (i.e., a survey as defined under the IESWIR
includes all the elements of a sanitary survey as required under the TCR).
Moreover, with regard to TCR sanitary survey frequency, the IESWIR
requires that surveys be conducted at least as frequently, or, in. some
cases, possibly more often than required under the TCR.”

1.3.2 Surface Water Treatment Rule

The SWTR does not specifically require water systems to undergo a sanitary survey.
Instead, it requires that unfiltered water systems, as one criteria to remain unfiltered, have an
annual onsite inspection to assess the system’s watershed control program and disinfection
treatment processes. The onsite survey must be conducted by the state or a party approved
by the state. - ‘
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information can be used to supplement a full sanitary survey. The elements of the onsite

This onsite survey is not a substitute for a more comprehensive sanitary survey but the ' ‘
survey include:

o Areview of the effectiveness of the watershed control program;

e A review of the physical condition of the source intake and how well the
intake is protected,;

e Areview of the system’s equipment maintenance program to ensure a low
probability for failure of disinfection processes; :

o An inspection of disinfection equipment for physical deterioration; ‘
e A review of operating procedures;

e A review of data records to ensure that all tests are being properly conducted
and recorded and that disinfection is effectively practiced; and

e Identification of any improvements that are needed in equipment, system
maintenance and operation, or data collection.

As a supplement to the SWTR, EPA published a guldance document entltled Guzdance

Manual for Compliance with the Filtration and Disinfection Requirements for Public Water

Systems Using Surface Water Sources, in 1991. Appendix K of the guidance suggests that

in addition to the annual onsite inspection, a sanitary survey be conducted every three years :

for systems serving 4,100 people or less and every five years for systems serving more than .
4,100 people for both filtered and unfiltered systems. According to the appendix, this time

period is suggested “since the time and effort needed to conduct the comprehensive survey

makes it impractical for it to be conducted annually.”

1.3.3 Interim Enhanced Surface Water Treatment Rule

The IESWTR requxres that a samtary survey address each of the eight elements hsted in the
1995 EPA/State joint guidance. These eight elements are source; treatment; distribution
system; finished water storage; pumps, pump facilities, and controls; monitoring and
reporting and data verification; system management and operation; and operator compliance
with state requirements.

Under the preamble to the [ESWTR:

“The State must complete sanitary surveys for all surface water systems
(including ground water under the direct influence of surface water) no
less frequently than every three years for community systems and no less
Jrequently than every five years for non-community systems. The State
may “grandfather” sanitary surveys conducted after December 1995 for
the first set of required sanitary surveys if the surveys address the eight
survey components of the 1995 EPA/State guidance. The rule also
provides that for community systems determined by the State to have
outstanding performance based on prior sanitary surveys, successive
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years. In its primacy application, the State must include: 1) how it will
decide whether a system has outstanding performance and is thus eligible
for sanitary surveys at a reduced frequency, and 2) how it will- decide
whether a deficiency identified during a survey is significant.

‘ sanitary surveys may be conducted no less frequently than every five

In the IESWTR, a sanitary survey is defined as an onsite review of the
water source (identifying sources of contamination using results of source
water assessments where available), facilities, equipment, operation,
maintenance, and monitoring compliance of a public water system to
evaluate the adequacy of the system, its sources and operations and the
distribution of safe drinking water. '

Comporients of a sanitary survey may be completed as part of a staged or
phased State review process within the established frequency interval set

" forth below. A sanitary survey must address each of the eight elements of
the December 1995 EPA/State Guidance on Sanitary Surveys including:
source; treatment; distribution system; finished water storage; pumps,
pump faczlztles and controls; monitoring and reporting, and data
verification; system management and operation; operator compliance with

- State requirements. In addition, sanitary surveys include review of
disinfection profiles for systems required to comply with disinfection

‘ benchmarking requirements....

States must have the appropriate rules or other authority to assure that
facilities take the steps necessary to address any significant deficiencies
identified in the survey report that are within the control of the public
water system and its governing body. A State must also, as part of its
primary [primacy] application, include how it will decide: 1) whether a
system has outstanding performance and is thus eligible for sanitary
surveys at a reduced frequency, and 2) whether a deficiency identified
during a survey is significant for the purposes of this rule. In addition, a
State must have appropriate rules or other authority to ensure that a
public water system responds to significant deficiencies outlined in a
sanitary survey report within 45 days of receipt of the report, indicating
how and on what schedule the system will address slgmf icant deﬁczenc;es
noted in the survey.”

Table 1-1 indicates the required frequency for conducting sanitary surveys under the
IESWTR.
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Table 1-1. Sanitary Survey Frequency for Public Water Systems

under the IESWTR
SystemType . | Minimum Frequency of Surveys
Noncommunity Water System Every 5 years
Community Water System Every 3 years
Community Water System with Outstanding Performance Every 5 years
Based on Prior Sanitary Surveys

1.4 EPA/State Joint Guidance on Sanitary Surveys

EPA and the states (through the Association of State Drinking Water Administrators) have
issued a joint guidance on sanitary surveys entitled EPA/State Joint Guidance on Sanitary
Surveys. The guidance outlines the following elements as integral components of a sanitary
survey:

e Source (Protection, Physical Components and Condition)

e Treatment

e Distribution System

e Finished Water Storage

e Pumps/Pump Facilities and Controls
e Monitoring/Reporting/Data Verification
e Water System Management/Operations

e Operator Compliance with State Requirements.

The IESWTR requires that sanitary surveys address all of the eight elements of the EPA/
state joint guidance. These elements are described in Chapter 3.

1.5 Rationale for Sanitary Surveys

1.5.1  Goal of a Sanitary Survey

As stated earlier, sanitary surveys are a means by which a comprehensive inspection of the

entire water delivery system and its operations and maintenance (O&M) can be performed.

These surveys are structured to determine whether a system’s source, facilities, equipment,

operation, maintenance, and management are effective in producing safe drinking water.

Sanitary surveys also evaluate a system’s compliance with federal drinking water

regulations, as well as state regulations and operational requirements. In addition, a sanitary

survey evaluates water quality data and administrative issues and draws conclusions about ‘

the system’s integrity and its capability for consistently and reliably delivering an adequate : ‘
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supply of safe dnnkmg water to consumers Conducting sanitary surveys on a regular basis
is the best means of identifying potentlal problems and possible reasons for trends in
finished water quality and demand that may need. to be addressed by enhanced O&M or a
system upgrade Sanitary surveys play a fundamental role in ensuring that reliable and safe
drmkmg water is provided tc the public by public water systems.

1.5.2° Benefiis of a Sanitary Survey ‘

EPA believes that periodic sanitary surveys, along with appropriate corrective measures, are
indispensable for assuring the long-term quality and safety of drinking water. Properly
conducted sanitary surveys help public water systems protect public health: Sanitary
surveys have many benefits for the operation and management of public water systems.
Sanitary surveys may.also provide support to enforcement actions by establishing a record
of conditions and operations at a point in time.

The 1995 EPA/State Joint Guidance on Samtary Surveys lists the followmg spec1ﬁc
benefits of conducting sanitary surveys:

e Operator education;

e Source protection;

e Risk evaluation;

° | Technical assistance and training;

o Independent, third party system review;

e Information for monitoring waiver programs; -

o Identification of factors limiting a system’s ability to continually prov1de safe
drinking water;

e Reduction of monitoring requirements;
e Reduction of formal enforcement actions in favor of more informal action;’
e Reduction of oversight by state monitoring and enforcement personnel;

e Increased communication between state drinking water personnel and public
water system operators;

e Provision of contact personnel to notify in case of emergencies or for technical
assistance; .

N . .Irhpfovement of system compliance with state drinking water negulatioﬁs;
° Identiﬁcation of candidate systems for enforcement action;
. vIdeptiﬁcavtion of céndidaies for Comprehensive Performance EValuations; "
° Venficatlon of data vahdlty,
o Vahdatlon of test equipment and procedwres

e Reduced risk of waterborne disease outbreaks;
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e Encouragement of disaster response planning; and

e Improved system security.
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This chapter describes some basic activities that the inspector should accomplish before
conducting the onsite portion of the survey. These activities help the inspector determine
what areas to focus on and how to divide up the limited time during the onsite inspection.
Once onsite, the inspector may identify other priority areas that need more attention. If so,
the inspector should then adjust the onsite schedule accordingly.

Prior to initiating other activities for a survey, an inspector should review the previous
sanitary survey report and other relevant records to determine if a system has an outstanding
performance designation. Since this designation affects the required frequency for a survey,
it may impact whether that system will be inspected at the current time. When a system is
being inspected, a review of the water system’s file should be conducted to obtain pertinent
information about the physical facility and water quality data before the actual site visit.
Information that should be collected includes: the treatment process(es) in place,
monitoring requirements, the compliance history of the facility, and the condition of the
system during the previous sanitary survey. This information is used to compile a list of
questions/assessment criteria for the onsite inspection. Familiarity with federal and state
requirements (e.g., operational requirements, operator certification, design standards) can
assist the inspector in preparing for the sanitary survey.

This chapter also includes a list of equipment which the inspector should take to the onsite
inspection. A list of persons to contact before the inspection is provided with some
suggestions for the types of topics to be discussed. The chapter concludes with an overview
of the onsite inspection process.

2.1 Determination of Outstanding Performance

Community water systems that are classified as having outstanding performance are eligible
for having sanitary surveys conducted less frequently than other community systems. Under
the IESWTR, community water systems must have a sanitary survey performed by the state
at least once every three years, unless the system has outstanding performance. If the state
determines that a community system has outstanding performance, it must be surveyed at
least once every five years.

Each state, as part of its application for primacy, is required to develop a means for
determining whether a system has outstanding performance; A state should have defined
outstanding performance and established certain specifications for determining outstanding
performance. To determine if a system has outstanding performance, the inspector should
review the report from the system’s previous sanitary survey to see if the system was
considered to have outstanding performance then. If the state includes information on
outstanding performance designations in a tracking database, the inspector should check the
system’s listing in the database. The inspector should also examine the state’s records on
the facility collected since the last sanitary survey. The records of interest will depend upon
the state’s criteria for outstanding performance but may include: monitoring data, violation
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records, and notifications of changes to the physical facility or the operator personnel. This ‘
information will help the inspector to determine if there are any changes in performance

since the previous survey that indicate the system no longer satisfies the state’s definition of

outstanding performance. ‘

2.2 Review of Pertinent Files on Physical‘ Facilitiés

Office files and files provided by the water system owner and operator will provide insight
into the design, construction, operation, maintenance, management, and compliance status
of the facility. The sanitary survey inspector should thoroughly review all pertinent
documents before the onsite inspection in order to fully understand the site-specific issues.
The following subsections describe important types of documentation which the inspector
should review if possible. While not all-inclusive, the following subsections discuss
significant types of information often available. Information to review includes:

e Previous sanitary survey reports;

o Water system plans;

e Water system schematic/layout maps;

e Project reports;

e Construction documents;

e Water source information; and

e Source protection information.

If available, cross connection control plans should also be reviewed.

2.2.1  Previous Sanitary Survey Reports

Previous sanitary survey reports provide valuable information on the system’s history and
compliance status. The sanitary survey report includes a record of system treatment
processes, operations, and personnel and their compliance with SDWA requirements.
Significant deficiencies identified in the previous sanitary survey indicate some of the areas
the sanitary survey inspector should focus on during the inspection to determine if they have
been corrected and have not become problem areas again. Review of several previous
sanitary survey reports may reveal a pattern of noncompliance in certain aspects of the
system. If so, the inspector should pay particular attention to these areas during the onsite
inspection and ask appropriate personnel about these problems and how they are being
addressed.

2.2.2 Water System Plans

Some states may require water systems to develop and maintain comprehensive plans v
describing the operations, financing, and planned improvements for the system. The level :
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of detail in the plans depends on the size, complexity, past performance, and use of the
water system.

The water system lplans may include a description of the following items:

e A description of the water system;

o Basic planning data including population served, service connections, and - ‘
land use and development;

e System analysis including design standards, water quality data, and a system
inventory description;

e Water source analysis including water use data, water demand forecasts, a
conservation program, source of supply analysis, water shortage response
plan, water rights analysis, and water supply reliability analysis;

‘e A description of source protection measures;

e Monitoring plans;

e A description of the facility operation and maintenance program;

e An emergency response/preparedness plan; '

e A description of capital improvements planned for the system; and

. e Financial information, including demonstration of financial viability.

The water system plans should be reviewed by the inspector in advance of the sanitary

-survey. Review of these plans will assist the inspector planning for the survey to identify
those portions of the system which require special attention during the survey. The state
may require reports from water systems identifying the progress made in developing their
water system plans. Water systems may also have to fransmit their water system plans to
adjacent utilities, and local governments having jurisdiction to assess consistency with
ongoing and adopted planning efforts. These plans may require periodic update, depending
upon the state regulations. ‘

2.2.3 Water System Schematic/Layodt Maps

A schematic or layout map of the public water systerm will enable the inspector to obtain a
quick understanding of the complete drinking water system. If possible, prior to the site
visit, the inspector should obtain a schematic or layout drawings of the portions of the
facility that will be evaluated during the survey. The schematic or layout map should start
at the source and continue through the treatment facilities and storage facilities to the -
distribution system. '

The primary purpose of the schematic or layout map is to help the inspector quickly
understand the basic operation of the system. Therefore, it should be drawn in enough
detail to facilitate the inspector’s understanding. A schematic typically provides general
. information on the basic system components and the direction of water flow in the system.
Water system schematics should include an identification of source water supply facilities
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treatment plant, any booster plants, finished water storage (e.g., clearwells, elevated and
ground storage tanks, pressure zones), the entrance to the distribution system, any
associjated facilities (e.g., pumping stations), and any interconnections with other public
water systems. A schematic of a typical public water system is provided in Figure 2-1.

(e.g., source water body and intake, or well; pumping station; transmission line), the ‘ ‘

Layout maps are more detailed than schematics and contain more specific information on
the Jocation and orientation of physical facilities. In collecting the layout data, an inspector
may easijly obtain the latitude and longitude data of a public water system by using portable
Geographic Positioning System (GPS) equipment. A water system may have separate
layout maps for its treatment plant and distribution system.

For identification purposes, the name and identification number of the public water system,
as well as the date of the sketch, should be included on each schematic and layout map. The
dated schematics and layout maps will help future inspectors identify water system changes.
The schematic and/or map should be current and reflect any changes that have been made
since initial construction of the system and since the last sanitary survey.

Suggested criteria for assessing treatment plant schematic or layout map(s):
1. Does the drawing(s) show the name of the facility and date of the last

modification made to the drawing(s)?

This will help future inspectors know between which two sanitary surveys
modifications took place. Taken together, a chronological set of schematics
will help document a system’s history.

2. Does the schematic or map(s) contain a legend that explains key symbols
used in the drawing(s)? Is there a numerical or a graph scale on the
layout map?

With the aid of a legend, the inspector will get a better idea about the location
of principal treatment units and appurtenant equipment. The drawing with its
legend will provide the inspector with information useful for determining
where to start and end the inspection, as well as areas that the inspector should
focus on and inspect in particular detail.

3. Does the schematic or map(s) identify source water type(s)?

Many treatment plants draw raw water from different sources (ponds, rivers,
lakes, springs, and ground water). Some treatment plants use ground water to
supplement scarce surface water during the summer season or occasionally
during a dry year. Highly variable raw water quality greatly impacts treatment
requirements and processes.

4. Are influent, effluent, and residual disposal points clearly shown on the
drawing(s)?
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If these points are not shown on the schematic or the layout map during the
onsite inspection, the inspector should add sketches for these points to the ‘
drawing(s) or use a separate sheet and have inspection comments adjacent to

the sketches.

5. Does the schematic or map(s) show all the elements of the water system,
from source facilities to the distribution system? Does the schematic or
map(s) reflect the actual water system?

The inspector should review the schematic or map(s) to verify that all
elements of the treatment system are shown and the drawings are complete.
During the onsite inspection, the inspector should compare the drawings to the
actual system layout to assess the accuracy of the drawings. Some systems do
not update their maps to reflect system modification or have incomplete
drawings, limiting their usefulness.

2.2.4 Project Reporté

The water system may need to submit project reports to the state for approval before any
change in equipment, chemical treatment, or operation, or installation or construction of any
new water system, water system extension, or improvement, or when requested.

A project report should demonstrate consistency with the state design requirements for
water systems and should include: ‘ ‘

e A project description—Why the project is being proposed, how problems are
to be addressed, the relationship of the project to other system components,
and the impact of the project on system capacity and ability to serve
customers. In some states a project description should contain “a statement of
determination” related to the state environmental policy act, and include

source development information and type of treatment;

e Planning data—General project background with population and water
demand forecasts, how the project will impact neighboring water systems,
construction schedule, estimated capital and annual operating costs;

e An analysis of alternatives—Description of options and the rationale for
selecting the proposed option;

e Areview of water quality—How water quality relates to the purpose of the
proposed project, including analytical results of raw water and finished water
quality;

o A review of water quantity—Applicable water rights as they relate to the
project;

o Engineering calculations—Sizing justification, hydraulic analyses, physical
capacity analyses, and other relevant technical considerations necessary to
support the project; and
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o Design and construction standards—Performance standards, construction
materials and methods, and sizing criteria.

The inspector should review any available project reports for proposed, ongoing, and
recently completed projects at the water system. These reports may describe upcoming
activities that are already planned and may address some of the problems the inspector finds
during the sanitary survey.

2.2.5 Construction Documents

Water systems typically are required to submit the construction documents to the state for
approval prior to installation of any new water system, or any significant modification to an
existing water system (e.g., change in treatment or water system extension or improvement).
At the completion of construction, the water system may be required to submit an as-built or
record set of the construction drawings and a certificate of completion.

Construction documents should be consistent with state required design standards and may
include: - :

e Drawings, such as detailed drawings for each project component;

e Material specifications;

e Construction specifications, including a list of detailed cqnsfruction ‘
specifications and assembly techniques for the project;

e As-built construction drawings with the latest updates on all significant
modifications;

e Testing criteria and procedures;

e Disinfection procedures; and

e Inspection provisions.
The inspector should obtain and review construction documents, including for all
significant modifications to the water system. These documents will provide the inspector

with a description of how the system should exist, and will assist the inspector in locating
components of the system. '

2.2.6 Water Source Information

A water system seeking source approval may need to provide the state with sufficient
documentation, in a project report or in supplemental documents, for demonstrating the
feasibility of using the water source. These materials may show that:

e The source is reasonable and feasible, when compared with alternatives, based
upon preliminary cost estimates of construction, conservation, vulnerability to
contamination, and operation and maintenance costs;
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e The system has adequate water rights sufficient to meet maximum daily | ‘
demand without exceeding the maximum instantaneous or annual withdrawal
limits specified by the water right; ‘

e The source is physically and reliably available in the necessary quantities;
e Whether ground water is under the direct influence of surface water; and

o The source meets water quality criteria as required by the state.

The documentation may include: construction documents for the water intake or well (e.g.,
the driller’s log); a copy of the water right or other written evidence of the existence of the
right; a map showing the intake or well location and the vicinity; a map depicting
topography around the source, and distances to the intake or well from property boundaries,
buildings, potential sources of contamination, ditches, drainage patterns, and any other
natural or man-made features affecting the quality or quantity of water. The system’s water
source information will provide the inspector with a preliminary assessment of the potential
for contamination of the source. This information can be verified by the inspector during
the onsite inspection, discussions with the operator(s), and document review. -

2.2.7 Source Protection Information

The system may have prepared a plan to control sources of pollutants before they reach the
source water under Source Water Assessment and Protection Programs (SWAP and
SWPP), the Wellhead Protection Program (WHPP), and the Watershed Control Program.

The 1996 Amendments to the Safe Drinking Water Act (SDWA) expanded information
gathered on source water to include systems using surface water sources. Under Section
1453 of the SDWA, states are required to develop and implement Source Water Assessment
Programs (SWAPs). The SWAP must:

e Delineate the source water areas for all public water systems in the state,
o Identify the potential sources of contaminants within the areas, and

e Determine the susceptibility of the water systems to the contaminants.

In creating SWAPs, states should use information and analyses from previous related efforts
such as developing Wellhead Protection Programs.

State SWAPs are intended to serve as a basis for developing, implementing, and improving
source water protection efforts in source water protection areas and to encourage the
development and implementation of local Source Water Protection Programs (SWPPs).
Water systems may develop and implement SWPPs to protect the drinking water in a
protection area. A local SWPP often incorporates the SWAP elements and adds the steps of
developing a local team, monitoring source water quality, implementing management
measures for sources of contamination, and planning for contingencies (EPA, 1997c¢).
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(WHPPs) under Section 1428 of the 1986 Amendments to the SDWA. Implementation of

' State Drinking Water programs are required to develop Wellhead Protection Programs
WHPPs is voluntary in many states. The WHPPs are to:

e Identify the members of a team to develop and implement the WHPP,

e Delineate a wellhead protection area surrounding the well based on “all
reasonably available hydrogeologic inforrnation,”

o Identify all potential sources of contaminants,

e Describe a program to protect the water supply within the wellhead protection
area (WHPA), :

e Include contingency plans for providing drinking water in the event of
contamination of the water supply, and

e Consider potential pollutant sources for all new wells.

State WHPPs provide guidelines and a framework for the development of local, system-
based WHPPs. Many systems have used these guidelines to develop their own WHPP to
address local water protection concerns.

Unfiltered systems are required by the SWTR (40 CFR 141.71) to satisfy a number of
filtration avoidance criteria which include the preparation of a watershed control plan. The
watershed control plan must minimize the potential for contamination of the source water

' by Giardia lamblia and viruses. The IESTWR also requires that the plan minimize the -
potential for contamination by Cryptosporidium.

The watershed control plan should include:

e A comprehensive review of the watershed,

e A description of activities to monitor and control detrimental activities in the
watershed, and

e A description of the ownership or other land use controls within the
watershed.

To the extent that they are available, an inspector should review the source water
assessment and any source water protection plans, WHPP, and watershed control plan for a
system in advance of the sanitary survey. This information will provide the inspector with a
list of potential contamination sources which may require investigation. The information
may also identify source control measures which may require inspection to determine if they
are being implemented. In addition, the source water assessments will provide valuable
information on well or intake integrity and hydrogeologic or hydrologic sensitivity.
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2.3 Review of Pertinent Files on Water Quality ‘

A review of pertinent files addressing water quality is a useful tool in identifying potential
problems with a public water system. Monitoring plans and compliance reporting are the
two primary sources of water quality information.

2.3.1 Monitoring Plans

EPA drinking water regulations and state equivalents establish minimum requirements for
the contaminants to monitor and acceptable concentrations for each in the finished water
stream. The monitoring frequency, requirements for re-testing, and sample location are also
typically included in the monitoring plans.

Separate monitoring plans are typically prepared for:

o Total coliforms;

e Inorganic chemicals;

e Organic chemicals;

e “Unregulated” chemicals; and

e Radionuclides.

2.3.2 Compliance Reporting

The water system should submit reports to the state on a regular basis (typically monthly)
detailing the system operations and identifying any problems encountered during the month.
This monthly operating report (MOR) includes information about system flows, samples
collected, sample analytical results, and any changes. Ideally, an inspector would review all
of the MORs submitted since the last sanitary survey to ascertain any trends (e.g., changes
in water quality, chemical usage, flow rates, or chlorine residuals) which may help to focus
the inspection. Often there is not enough time available to review all of the reports.
Therefore, the inspector should focus on violations or system problems which either the
water system reported to the state or were identified during the previous sanitary survey, as
well as water quality problems typical for the geographical area.

Federal regulations require the water system to issue notices to the public when the system:

e Violates an MCL or treatment technique requirement; or

e Fails to comply with monitoring requirements or analytical method
requirements.

All public notices should include: .
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e A clear, concise, and simple explanation of the violation;
e A discussion of potential adverse health effects;
e A discussion of any segments of the population that may be at higher risk; |

e Alist of steps the water system has taken or plans to take to remedy the
situnation;

e Alist of any preventive steps consumers should take;
e Anyneed for seeking an alternative water supply; and

e . The water system’s name and telephbne number.

In some cases, depending on the severity of the violation, additional specific requirements
(e.g., including mandatory health effects language in the notice) apply. The public notices
are to be distributed by mail or hand delivered to all consumers served by the water system,
or placed in newspapers widely-circulated in the area. Certain violations may also require
announcements on radio and television stations serving the area. (40 CFR 141.32)

State regulations may also require the water system to submit a report to the state or issue
a public notice under certain conditions [e.g., a system is identified as the source of a
waterborne disease outbreak (surface water systems), experiences an unscheduled loss in
pressure, or fails to comply with a state order].

2.4 Assessment Criteria

As part of planning for a sanitary survey, the inspector should prepare a set of criteria to
evaluate during the onsite inspection. Inspectors should generally start with a standard set
of criteria that are used for all sanitary surveys done by the state primacy agency. This
standard set should then be tailored as appropriate based on water system-specific
information obtained from the pre-survey file review and onsite observations. These criteria
assist the inspector with evaluating key processes where potential significant deficiencies’
may exist. - ' :

The 1995 EPA/State Joint Guidance on Sanitary Surveys recommended that states develop
assessment criteria for each of the eight minimum elements reviewed during a sanitary
survey. The IESWTR reiterates the need to address these eight elements in conducting
sanitary surveys. Assessment criteria are needed to ensure that deficiencies are evaluated
consistently by sanitary survey inspectors. As part of this effort, states should identify the
types of deficiencies that are considered to be significant and should provide appropriate
follow-up actions for both significant and lesser deficiencies. :

As outlined in the joint guidance, the eight essential elements of a sanitary survey are:

e Source (Protection, Physical Components and Condition)

o Treatment
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e Distribution System

e Finished Water Storage

e Pumps/Pump Facilities and Controls

e Monitoring/Reporting/Data Verification
e Water System Management/Operations

e Operator Compliance with State Requirements.

Chapter 3 of this guidance manual provides assessment criteria that inspectors may use to
evaluate each of the eight elements. The criteria include descriptions of what inspectors
should look for and how the criteria are related to sanitary risk. Since states may have their
own set of assessment criteria for sanitary surveys, inspectors should check with the
primacy agency before preparing a list of criteria for a sanitary survey.

2.5 Inspection Tools

Prior to the onsite inspection, sanitary survey inspectors should ensure that their field

equipment is in good working order. Preventive maintenance is essential for all types of

equipment. Equipment which is broken, dirty, in disrepair, out of calibration, or otherwise

improperly maintained will not provide dependable, reproducible, or accurate data. For best

results, the inspector should follow the manufacturer’s specifications for preventive : ‘
maintenance. The inspector also should check expiration dates and keep up with and use

current standard testing procedures and calibration methods. Recommended types of field

equipment include but are not limited to:

e Portable pH meter with digital readout;

e Hand held colorimeter, portable spectrophotometer, or other mechanical
residual chlorine test kit;

e Accurate pressure gauge,

e Portable Geographic Positioning System (GPS) equipment;
e Camera with automatic time/date stamp;

e Binoculars;

e Small mirror (to inspect areas that are not accessible or are not in the direct
line of sight); and

e Flashlight.

The sanitary survey preplanning effort needs to address safety considerations, both for the
field inspector and the system’s operating staff. Safety hazards can include head injuries
from low clearance piping, snake and spider bits, insect stings, electrical shock, chemical
exposure, drowning, confined space entry, noise, lifting injuries, and slipping, tripping, and
falling. Prior to the onsite inspection, the inspector should ensure that personal protective
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equipment is available. The most frequently used equipment includes safety hats, goggles,
gloves, ear plugs, and steel-toed safety shoes. Respirators and a self—contalned breathing
apparatus may also be used in some cases.

2.6 Communication Activifies

Coordination and communication between the inspector and the primacy agency, local
health department, and water system management personnel are essential in preparing for a
sanitary survey. The inspector needs to work with each of these entities to be properly
prepared for the sanitary survey. Some of the information the inspector should exchange
with each of these entities is listed in Table 2-1. :

Based on the information collected and reviewed during survey planning and preparation,
the inspector should make an assessment of which areas need particular attention during the
onsite visit. The inspector can then establish a preliminary schedule for the onsite visit,
allocating more time to the areas that seem to warrant greater focus. Once onsite, the

Table 2-1. Communication Activities

Prlmacy agency The primacy agency should provide the inspector with information on
which water systems to consider for sanitary surveys (based on when the
previous survey was done), past sanitary survey reports, and other
information in the agency files for the relevant water systems. The
primacy agency should also provide the inspector with agency inspection
requirements and guidelines, such as assessment criteria, a list of ,
significant deficiencies, and any sanitary survey forms used by the agency.

Local health department The inspector should contact the local health department to find out if the
water system is in compliance with OSHA (Occupational Safety and
Health Administration) requirements and has been issued a rodent/pest
control permit. The inspector should also ask the health department if
there have been any reported illnesses attributed to drinking water.

Water system management | The inspector should contact the water system and first determine the
personnel appropriate personnel for further sanitary survey discussions, With the
appropriate personnel, the inspector should describe the purpose of the
sanitary survey and the steps of the survey, particularly the onsite
inspection (described in the next section).
Preliminary discussions should also include:
— areview of previous sanitary survey reports and the system’s
historical records (including chemical and bacteriological data),
- — correspondence,
— engineering studies,
—  past violations, and
~  any records that are needed for review but are not available from the
primacy agency s files.

The inspector should also schedule the onsite inspection with the water
system.
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inspector may observe problems in other areas that need detailed inspection and thus require
changes to the preliminary schedule. Through these preparations, the inspector will be able
to assemble and evaluate the proper information during the survey and make sound
recommendations in the sanitary survey report.

2.7 Parts of the Onsite Inspection

The onsite inspection includes the following parts:

(1) Opening interview
— Introductions
—~ Review of the purpose of the sanitary survey
— Review of the parts of the onsite inspection and the schedule for the
inspection
— Review of the facility layout and location of the intake(s) and treatment
processes

— General discussion of basic system informiation; the condition of the
system and its operation, staffing, and management; whether relevant
plans and procedures have been developed and are adequate

- Discussion of deficiencies identified in previous sanitary survey reports
and any violations/compliance problems since the last survey, and
corrective actions taken and their effectiveness in addressmg the
deficiencies and problems.

(2) Walk through

— Physical inspection of all eight elements of a sanitary survey

— Asking questions of appropriate personnel for clarification, to determine
the knowledge of system personnel, and to check information obtained
during records review and other aspects of survey planning and
preparation

— Note taking for documentation and writing up the findings in the sanitary
survey report.

(3 Organization of findings and documentation
- Filling in any gaps in inspection notes and add detail where needed
— Completing sanitary survey checklists/forms (if used)
— Clarification of any remaining issues with water system personnel
— Obtaining any documentation still needed '
— Preparation for closing interview.

(4) Closing interview/debriefing the system on inspection findings
— Presentation of findings, particularly any significant deﬁc1en01es to the
water system
— Informing water system management of next steps (i.e., writing and
submitting the report, corrective action).
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Previous chapters of this manual have provided a definition of a sanitary survey, the
regulatory framework for conducting a survey, and the critical steps for planning a sanitary
survey. This chapter presents the essential elements for completing the walkthrough '
inspection of an onsite sanitary survey. The onsite sanitary survey includes visiting the
water supply source and source facilities, pump stations, the treatment plant, storage
facilities, the distribution system, and sampling locations. One of the most important
functions of the onsite portion of the survey is to determine whether the existing facilities
are adequate to meet the needs of the water system’s customers at all times.  Therefore, this
visit should include review and verification of the capability and capacity, construction and
operation, and physical condition of the water system’s facilities.

There are eight elements that are considered essential for review in the proper conduct ofa
thorough sanitary survey. These eight elements are listed below:

e Source (_Protectién, Physical Components, ancd Condition)
° Treatmént |

e Distribution System

. Firiishe‘_d Watér Sforage

e Pumps/Pump Facilities and Controls
‘e Monitoring/Reporting/Data Verification

e Water System Management/Operations

e Operator Compliance with State Requirements.

This chapter presents a general description of each element and its importance as part of the
sanitary survey, general guidelines for evaluating important components of each element,
and a discussion of priority components under each element. The order of the eight
elements is not intended to dictate the sequence of survey activities, but to provide a logxcal
division of the essential elements for a sanitary survey. Each element is divided into
components and includes a discussion of the issues that an inspector should consider when
evaluating a particular component. Guidelines for evaluating the components are provided
in the form of a list of assessment criteria. The assessment criteria identify areas that need
to be reviewed during a sanitary survey. The criteria are intended to help the inspector
identify sanitary risks that may arise due to deficiencies in a particular componeiit.

At the end of the discussion for each element, a set of priority criteria are provided. Priority
criteria are those criteria that generally have the greatest impact on health risks related to a
given element and thus should be considered significant. Since states should develop their
own lists of significant deficiencies, this. guidance manual does not contain a standard list of
what deficiencies all states should consider significant. However, Section 4.3 discusses the
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process of categorizing the findings of the sanitary survey and provides examples of
potential significant deficiencies. In conducting the sanitary survey, the inspector should
pay particular attention to those areas where deficiencies would be considered significant
and thus warrant prompt corrective action. This format allows states flexibility in
evaluating the components based on system type, size, and complexity. Appendix A
includes examples of sanitary survey checklists used by several states and EPA regions.
These checklists are from the 1995 EPA/State Joint Guidance on Sanitary Surveys.

3.1 Source (Protection, Physical Components, and
Condition)

The water supply source is the beginning of the drinking water system. As such, the source
can provide the opportunity for the reduction of contaminants, pathogens, and
macroparticles. Preventing source water contamination is the most effective means of
preventing contaminants from reaching consumers. Source water protection also helps
ensure that additional, potentially more costly treatment is not necessary to remove further
contaminants. As the first opportunity for controlling contaminants, the reliability, quality,
quantity, and vulnerability of the source should be evaluated during the sanitary survey.

The objectives of surveying the raw water source are to:

e review the major components of the source to determine reliability, quality,
quantity, and vulnerability; and

e determine and evaluate data that define the potential for degradation of the
source water quality.

To accomplish these objectives, the inspector needs to review available information on
source water facilities, including watershed control plans, source water assessment reports
and protection plans, and/or wellhead protection plans where they exist for a system. In the
field, the inspector should discuss the water supply source with the operator(s) and verify
the information received from the plans with field observations.

The following areas should be reviewed as part of the sanitary survey.

3.1.1 Watershed Management Program

The primary goal of watershed management programs are to maintain the highest quality
feasible for a surface water source. For an unfiltered water supply, it is particularly critical
to achieve the highest level of raw water quality practicable. A watershed management
program is designed to protect the quality of a water system’s surface water source by
monitoring activities in the source watershed and minimizing their impact. An effective
watershed management program will reduce the levels of pathogens, turbidity, organic
compounds, and coliforms.

Development and implementation of a watershed management program is generally done
by a team that may include water system staff, private consultants, planning agencies,
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cooperating agencies, and advisory committees. The water system often takes the lead, and
can gain valuable contributions (e.g., expertise, resources) from the other agencies with
jurisdiction over the watershed. Cooperative efforts are particularly valuable when the
water system does not have the staff or expertise to fully develop and implement a program,
and when difficult issues are involved. (EPA, 1999c¢)

A watershed management program should include a description of the watershed,
identification and monitoring of activities in the watershed that may impact water quality, a
program to control land use activities in the watershed, and annual reporting (EPA, 1991).
Source water assessments should provide valuable information on the vulnerability of the
source water(s) of a surface water-supplied public water system. Each component of the
program is described in the following sections.

3.1.1.1  Watershed Description

A description of the watershed provides valuable information to both the inspector and the
system personnel to evaluate the vulnerability of the source. The watershed description
should include the geographical, geological, and physical features of the watershed;
pertinent hydrology (e.g., annual precipitation patterns, stream flow characteristics, etc.);
land use/ownership in the watershed; location of the surface water intake or well; as well as
any open-air conveyances that carry water from the intake to the treatment plant.

It is important that the intake(s) or well(s) for a public water system be located as accurately
as possible. The intake(s) or well(s) may have been located previously and the inspector
need only verify that the location(s) is correct. The inspector may find that a new intake or
well has been constructed since the last inspection, either authorized or unauthorized, and a
previous one has been abandoned and/or plugged. The inspector should make note of this
new condition and advise the system if they should report the new intake or well to the
state. A U.S. Geological Survey (USGS) 7.5-minute topographic quadrangle or similar map
can be used to plot the location of the water sources. The Global Positioning System (GPS)
is a recently developed tool that can be used to determine the precise location of a surface
water intake or a well.

3.1.1.2 Watershed Characteristics and Activities

The characteristics and activities that may affect the source water quality should be
identified by the system. The naturally-occurring attributes that can affect the source water
quality include terrain, soil types, land cover, precipitation and runoff, and animals. In
particular, the animal populations that can be found in the watershed should be identified,
so that potential contamination sources of Giardia, Cryptosporidium, and any other
pathogens can be evaluated.

The man-made attributes that can affect water quality include point and nonpoint sources.
Point sources of particular interest are discharges from wastewater treatment and industrial
plants and runoff from barnyards, and feedlots. The nonpoint sources that can significantly
impact source water quality are septic systems, construction activities, impervious cover
runoff (i.e., runoff from a highway or parking lot); farming and ranching activities (e.g., the
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use of pesticides, animal husbandry); logging; recreational activities; and unauthorlzed or '
accidental discharges of contaminants.

Varjous techniques or plans can be developed to minimize the effect of watershed activities
on source water quality. Some of the more common techniques used to control watershed
activities include ownership of the land by the water systems, obtaining zoning restrictions
from local governments, as well as entering into agreements with the present landowner(s).
With zoning, the local government can control the degree of land development and require
erosion control. Land ownership by the water system and agreements with landowners are
discussed in the next section.

3.1.1.3 Land Ownership/Agreements with Owners

For a water system to have the best opportunity to realize the goals of a watershed
management program, the water system should have complete ownership of the watershed.
However, complete ownership is not practical for most water systems. Therefore, the water
system should try to gain ownership of the critical elements in the watershed, such as
reservoir or stream shoreline, highly erodable land, and areas providing access to the water
supply source.

The water system should enter into agreements with landowners in the watershed that will
allow the water system to have control of the land use so that activities having an adverse
effect on water quality can be minimized. The agreement should also include a provision
stating that the water system has the legal right to ensure that the land use complies with the
agreement. As an example, the water system enters into an agreement with a logging
company (man-made attribute) located in the watershed. The agreement states that the
logging company will develop and implement procedures or practices, such as installing silt
fences around all disturbed areas to control erosion, that will minimize the impact of
logging on source water quality. With the logging company controlling erosion in disturbed
areas, the elevated turbidity levels (caused by the erosion) in the source water will be
reduced. The inspector should review the water system’s plans to minimize the water
quality impact of the various activities in the watershed.

3.1.1.4 Annual Reports

A watershed management report should be prepared annually that outlines the steps taken to
acquire all or critical elements of the land within the watershed, efforts made to monitor the
watershed activities, a list of activities that cause special concern, efforts to mitigate the
detrimental affects to water quality, and known future activities that may impact water
quality and a plan to reduce the potential impacts. This report should be submitted to the
state primacy agency for review and approval. ’

Assessment Criteria

The following are suggested assessment criteria for the watershed management program:
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1. Is the entire watershed for the source protected? Is the water system
trying to purchase all land within the watershed? If not, are the critical
elements of the watershed protected or purchased by the water system?

The origin of most contaminants, either chemical or biological, found in
drinking water can be traced to the watershed of the source. If the watershed,
all or critical parts, for the source is protected, then potential sources of
contamination can be reduced significantly. By reducing the level of -
contaminants in the water source, the water treatment process has to remove
or inactivate less contaminants.

2. If the water system cannot purchase portions of the watershed, does the
water system have an agreement with the landowner concerning land
use? If the water system does not have an agreement, what is the plan to
acquire control of the land use within the watershed?

The water system should gain the highest degree of control possible of the
watershed utilizing the means available. The typical means to secure
watershed control is to either purchase the land or obtain an agreement with
the landowner on the allowable use of the land. Purchasing the land is the
most costly means for a water system to achieve control of the watershed.
Depending on the resources of the water system, it may take a long time to
obtain complete control of the watershed. Therefore, the water system should
have a plan and schedule for acquiring the highest control of the watershed
. possible (if not the entire watershed, at least the critical parts).

3. Are all activities within the watershed identified and located? If so, have
- there been any changes since the last sanitary survey?

The source(s) of contaminants in drinking water will be either naturally ,
occurring or man-made. The water systemn needs to identify and locate the
activities within the source watershed that are potential contaminant source(s).
Based on the type and location of the activities in the watershed, the water
system can develop a plan to mitigate the sources of contamination of the
drinking water supply.

4. 'What are the practices used to mitigate critical activities within the
watershed that may degrade water quality? How are these practices
monitored? Should there be any changes to the existing practices?

- With the activities in the watershed known, the water system can develop a
plan to mitigate the occurrence of contaminants. As with any plan, a means
must be developed to measure the effectiveness of the plan through routine
monitoring and evaluation.

3.1.2 Wellhead Protection Program

‘ A Wellhead Protection Program (WHPP) is designed to protect the quality of a water
system’s ground water source by monitoring and minimizing the impact of the activities in
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the source recharge area as well as the portion of the aquifer that supplies the system. This
program applies to ground water and the associated recharge area. The main components of
a WHPP are delineating the wellhead protection area (WHPA), identifying and locating all
potential sources of contaminants that could impact the well, and developing and
implementing a strategy to manage the WHPA and protect the source from contamination.
Since the WHPP has elements and requirements similar to the watershed management
program, discussion of these elements and requirements will not be repeated here.

Due to the similarity of the wellhead protection program and the watershed management
program, the suggested assessment criteria would be the same. However, the methods used
to delineate the wellbead protection area for the wellhead protection program and the
watershed management program may be different and should be evaluated. For example,
recorded sanitary control easements can be used to help prevent contamination in a WHPA.
The easements specify that sanitary hazards cannot be located within a specified distance
(e.g., 150 feet) of a well.

3.1.3 Source Vulnerability Assessment

A vulnerability assessment is used to determine the likelihood that potential contaminant
sources in the watershed or drinking water protection area will degrade the public water
system's source water quality. The 1996 Amendments to the SDWA require that states
determine susceptibility of all their public water systems to contamination. A susceptibility
determination will include consideration of several factors: hydrogeologic or hydrologic
sensitivity, contaminant source characteristics (e.g., persistence and mobility, toxicity,
volume of discharge), contaminant source management, and well or intake integrity. A
completed Source Water Assessment Program (SWAP) susceptibility determination may
suffice as the source vulnerability assessment for a sanitary survey, and may be integrated
with vulnerability assessments performed under monitoring waiver programs, pesticide
management plans, or other programs. '

Suggested assessment criteria for assessment of source vulnerability include:

1. What is the sensitivity of the source water protection area (SWPA)? Has
it’s hydrogeologic/hydrologic sensitivity been adequately assessed?

This refers to the transport of contamination from any point within an SWPA to a
well or intake. Higher sensitivity ratings apply to geologic settings through which
contamination can move more quickly and lower sensitivity ratings apply to settings
through which contamination should move more slowly (i.e., sensitivity, like
susceptibility, is local and relative). Sensitivity does not address the question of
whether contamination or potential sources of contamination are present in the
SWPA. Specific factors that should be included in a sensitivity assessment are:

Surface water:

Intake environment: Intakes in turbid water or near shore are more sensitive than
intakes away from shore in clear water. '
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‘ = Slopes: Water fed from steep slopes is more sensitive than water fed from shallow
slopes :

Plant coverage: Water fed from land with no vegetation is more sensitive than
.. water fed from land with thick vegetation. -

Soil perrneabilitvz Water fed from paved surfaces is more sensitive than water fed
from highly permeable top soils.

.. Ground water under the direct influence of surface water:

~ Saturated zone: Aqu1fers close to the surface are likely t to be more sens1t1ve than
_aquifers further beneath the surface.

' Well screen: Shallow well screeris are more sensitive than deep well screens.

Unsaturated zone: Aquifers overlain by thin unsaturated zones are more sensmve
than those overlain by thick zones. : o

Confining layer: Aquifers overlain by no confining layers are more: sens1t1ve than
o aqulfers overlaln by thick layers :

'~ Conduits: Aquifers with many condu1ts to or near the saturated Zone are more. -
‘ ~ sensitive than those with no conduits.

2 What is the mtegrlty of wells, mtakes, and conveyances"

Source water structures, such as the well casmg, Jomts screened sequences paddmg
. at the wellhead, conveyance structures, and equipment to move water from the well
or intake to the distribution system should be assessed for integrity. Integrity means
the quality of design, construction, maintenance, and the state of repair of the
infrastructure. Factors that should be included in an integrity assessment are: . -

Design:- Does the infrastructure design meet current state code? Is the infrastructure
design appropriate for the hydrogeologic setting and pumping rate? .

Construction: Is there a well log and does it adequately document how the well was
. built? -Are the materials and equipment that were used appropnate for the
. hydrogeologlc setting and pumping rate?

Maintenance: Has there been an operative maintenance schedule in place since
construction? Is the maintenance schedule appropriate for the des1gn and
construction of the specific infrastructure?

State of repair: Has the infrastructure been operating reliably? If not, why not?
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3. Are potential sources of contamination identified and managed? | .

Potential sources of contamination (PSCs) may be point source or nonpoint source
and federally regulated, state regulated, locally regulated, or unregulated. A PSC
may be a facility or activity, including or excluding human involvement. PSCs may
or may not use infrastructure or management practices to prevent, reduce, or
mitigate the likelihood of contaminant release into the SWPA and those efforts may
or may not be effective. Factors that should be included in a PSC assessment are:

Acute health effects: Sources of acute contamination may present greater public
health risk than sources of chronic contamination.

Distance to well or intake: PSCs located closed to drinking water wells or intakes
usually present greater risk than PSCs further away.

Point/Nonpoint source: Point sources usually have greater disaster potential than
nonpoint sources, but are also more easily managed.

Federal/State regulation: PSCs under federal or state regulatory programs are likely
to be better managed than unregulated PSCs.

Containment infrastructure: Are there physical barriers to contaminant release?

Containment practices: Are the standard operating practices designed to prevent
contaminant release?

Contingency plans: Are there contingency plans for accidental release and are
operations personnel familiar with them?

3.1.4 Source Water Quality

Impurities can be found in any natural water source. Surface water can pick up impurities,
including chemical and biological contaminants, as it comes in contact with soil, rock, and
vegetation. The dissolution of minerals from the soil and rock is very common for ground
waters.

EPA has established maximum contaminant levels (MCLs) for impurities that must be
removed from or inactivated in raw water before the water can be classified as potable. The
contaminants can be removed or inactivated naturally or by treatment. For ground water,
many of the particles and microorganisms originally found in surface water are removed as
it seeps into the ground and through the aquifer, due to the natural filtration effect as water
passes through soils, and the potentially long travel times in the aquifer.

Surface waters are very different from ground water. Surface waters require a high degree
of treatment to remove impurities and contaminants from natural and man-made sources.
Some impurities in the water, such as large suspended solids, are easily removed. Smaller
particles, including many pathogens, are more difficult to remove. Some pathogens, such as
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Giardia and Cryptosporidium, also resist inactivation by chlorine. A discussion of water
treatment systems is found later in this chapter (see Section 3.2).

The type of surface water source (i.e., 1ake stream, etc.) is an 1mportant factor that can
affect raw water quality. A stream with a large watershed in which a land use is
predominantly farming, may experience large swings in raw water turbidity, particularly
after a rainfall event. If the source is a lake or reservoir with the same general watershed
characteristics, the potential for large raw water turbidity swings is greatly reduced, due to
the dllutron and settling that occur in a reservorr

There are many potential raw water quahty problems 1or a surface water source, including:

e Zebra mussels and Asiatic clams — can clog intakes reducing capacity;
e Algae — can cause taste and odor problems;
e - ‘Pathogens — can cause intestinal illnesses and other diseases;

e Turbidity —can be difficult to remove dependmg on the size and concentration
of particles;

e Natural organic matter — difficult to remove and can form carcinogenic
compounds in combination with certain disinfectants;

. SOCs (synthetic organic compounds) and IOCs (inorganic compounds) of
anthropogenic origin — can cause adverse health effects and affect treatment
decisions; and

e Iron and manganese — can cause discoloration and staining problems.

These are just a few physical, chemical, and biological elements found in a surface water
that make treatment (filtration and disinfection) necessary to ensure a safe supply of potable
water.

Historical information should be gathered from the operators. The inspector also needs
records concerning the fluctuations of raw water quality for use prior to the survey and
during the onsite inspection. The steps taken by the water system to mitigate significant
changes should be evaluated to determine their effectiveness. Additional steps may be
needed to further reduce water quality fluctuations if the Imtrgatmg measures do not
sufﬁmently protect water quahty

The followmg assessment criteria are apphcable to the inspection of source water quality:

- 1. Whatis the quality of the source? Is the source water quality monitored
by the system? What are the ranges of the required water quality
‘ parameters"

The quahty of the water at its source will prescribe the treatment needed to

produce safe, potable water. In partlcular the historical range of constituents
- in the source water will dictate the level of treatment required. For. example,

the pH of a particular source water is typically 7.2, but it ranges from 6.5 to
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8.0. If the pH of the potable water leaving the plant is less than 7.0, it is acidic
and can be corrosive, which may result in increased levels of lead and copper
in the consumer’s water. Therefore, treatment should be provided to raise the
pH of the water leaving the plant to an acceptable level and to assure that the
water is noncorrosive. The water system should regularly monitor the quality
of the source to identify any changes that may necessitate changes in the level
of treatment required. The inspector should review the system’s source water
monitoring records to assess whether the source water quality is sufficient and
does not pose significant sanitary risks.

Another example is the source water microbial quality, as represented by
measurement of the indicator total coliform bacteria. The persistent presence
of total coliform in source water requires removal and/or disinfection to the
levels specified by regulations. In general, all regulated contaminants should
be monitored, as specified, to determine treatment levels.

Is there an emergency spill response plan for events that are man-made
which may affect water quality?

The source watershed may have crossing roadways and pipelines that carry
hazardous chemicals. If a truck on the roadway had an accident or the
pipeline develops a leak, a hazardous chemical could spill into the source
water. If the plant operator is unaware of the accident, the hazardous chemical
could pass through the water treatment plant and out into the distribution
system. Therefore, a plan should be developed to respond to these types of
situations. At the least, the plan should include notification of all water
systems in the watershed of the chemical spilled as well as a listing of the
options and alternatives for either treating the chemical at the water plant or
using a temporary source until the threat is over.

Is the area around the intake restricted in accordance with primacy
agency rules?

Typically, the intake for a water treatment plant is unmanned and may be
visited once a shift or once per day. Therefore, there is no continuous means
to observe all the activities around the intake. Restricting access to the area
around the intake with fencing, signs, and buoys will limit the possibility of
sabotage or accidental contamination.

Are there any sources of pollution at or near the intake? If so, what is the
water system doing to mitigate the sources of pollution?

There are many sources of contaminants that can affect the raw water quality.
Man-made sources would include publicly owned treatment works, industrial
treatment works, private onsite septic systems, pesticide runoff from farming,
fecal contamination from confined animal feeding operations, marinas, etc.
Natural sources of contamination may include birds and hoofed mammals.
Each source could release contaminants that end up in the source water and
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is near the intake, there is little or no time for the water system to respond to
the accidental release of a contaminant. Therefore, the water system should
know what pollution sources are close to their intake and what contaminant(s)
could be released. If possible, the water system should try to either eliminate
or significantly reduce the chance(s) of a contaminant release from each
source.

‘ affect the potable water delivered to the consumer. If the contaminant source

5. Have there been any significant fluctuations in water quality? If so, what
was the cause and how is the water system preventing future
fluctuations? If improvements are in place to mitigate the fluctuations,
how well are they performing? Are any further improvements needed?

Rapid, significant changes to any water quality parameter will impact the
ability of a water treatment plant to produce a safe, potable water. For
example, if the raw water turbidity, which normally is 50 NTU, were to
increase to over 500 NTU in a few hours, the efficiency of all treatment
processes could be significantly impacted to the point that the quality of water
produced is seriously compromised. In particular, the disinfection process
could be compromised due to the interference caused by the high solids
loading. Therefore, water systems need to review the historical raw water
quality data to learn whether there have been instances of rapid, significant

' water quality fluctuations and investigate the cause of significant fluctuations.

‘ When the cause is identified, the water system should identify a means to

mitigate future fluctuations. Once mitigation measures are in place, the water
system should regularly evaluate the performance of the improvements to
determine whether or not the raw water quality fluctuations are under control.

A system’s monitoring program can help the water system recognize any
deterioration of water quality over time that may eventually make it necessary
for the system to explore new sources. The inspector should review the
system’s source water monitoring records to assess whether there are any
trends of deteriorating quality and if the water system has adequately
addressed the problems. Inspectors can also compare raw water turbidities to
finished water turbidities to assess whether changes in raw water quality are
affecting finished water quality. If raw water quality changes are measurably
affecting finished water quality, the inspector should ask the operator(s) about
process control decisions being made and evaluate whether the operator(s) are
making adequate process changes to address raw water quality changes.

3.1.5 Source Water Quantity

One of the most important requirements for any water system is the ability to meet the water
quantity demands of customers at all times. This requirement means that an adequate
quantity of source water should be available to meet the customers’ needs. It is important to
‘ determine whether the water system has an adequate source of supply, because prolonged
interruptions or reductions in the source water supply may cause low pressures or water
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outages in the distribution system that pose a public health hazard. When service pressure '
is insufficient, other liquids are much more likely to enter the system through cross-
connections and contaminate the water supply.

In many places, particularly in arid and heavily populated areas, water conservation is
necessary. Water systems should have a water conservation plan that includes short- and
long-term goals, education plans, water rationing procedures in case of drought, and water
conservation information available to the public. An aggressive water conservation plan
can be a cost-effective alternative to the expansion of water production facilities.

Suggested assessment criteria for evaluating the adequacy of the source water supply are:

1. What is the water quantity required to meet the needs of the water
system?

The water system must be able to supply an adequate quantity of potable water
to meet the highest anticipated demand of the customers. If not, then areas of
the distribution system may experience little or no pressure due to the lack of
water. With the loss of pressure, the contamination potential of the system is
heightened significantly. '

2. What is the available water quantity of the source?

The quantity of source water available must be sufficient to meet the highest

anticipated demand of the water system. In addition, the water system needs ? ‘
to plan for the continued growth of its service area and look ahead to obtaining

an adequate quantity of water to meet those future needs. If operating records

show decreasing water quantity over time, the system should be investigating

additional supply.

3. Is the source adequate to meet the current and future expected needs of
the water system, even during times of drought? If not, what other
sources are being investigated to meet the needs? Has the water system
developed and implemented a water conservation plan?

Knowing the maximum water demand of the system and the quantity available
from the source, a quick determination can be made of the system’s ability to
meet the present and future needs of its customers. The inspector can verify that
an adequate supply is available by checking to see if the supply source has ever
gone dry or if water ever had to be rationed because of a shortage of source
water. A water system may have developed a water conservation plan as part of
its overall water system master plan and may already be implementing the water
conservation plan regardless of the adequacy of source water quantity.
Implementation of a good water conservation plan can be a cost-effective
alternative to the expansion of water production facilities as a result of increased
demand. If the source water supply appears to be inadequate, the water system
should be in the process of implementing further water conservation measures
and/or obtaining an additional supply.
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4. Does the system have a meter to monitor production? Does the system
“measure usage by consumers?

The system needs to have meters in place to monitor overall production and
water usage in the system to determine if supply is adequately meeting customer

" demand. Data from meters can be used to identify and track trends in both water
supply and usage so that any potential future shortages can be noticed earlier and
additional supplies obtained.

3.1.6 Location of Source Facilities

The location of source water supply facilities is an important factor in determining the
ability of the water system to meet the customer needs at all times. For instance, the
facilities should not be located in the flood plain, because the operation of the water system
could be seriously impaired by flooding of the structure(s) and equipment necessary to
supply source water. Source water quality also can be significantly impacted by location. If
the intake is located on a river instead of a reservoir, it is reasonable to expect significant

quality fluctuations over time. When locating the facilities on a reservoir, the prevailing

wind direction may cause surface debris to be blown against the intake, which could cause
mechanical failures if not accounted for in the design.

The following assessment criteria are suggested for the location of source water facilities:

1. What is the flood level in the area of the source facility? What is the level
of the floor for the source facility? Can the source facility be flooded?

The source water supply facilities should be able to operate at all times to
produce safe, potable water to meet the customers’ needs, regardless of the
surrounding conditions, either man-made or natural. The source facility
should be able to supply water to maintain an adequate pressure in the
distribution system for safety purposes, which would provide water for fire
fighting, pressure to keep contaminants out, and meet the basic consumer
necessities. If the source facility is flooded, the ability to supply water to
satisfy these demands may be compromised. Therefore, the flood level and
floor elevations should be checked to determine whether or not the facility can
be flooded.

2. Has the source facility ever been flooded? If so, was the operation of the
source facility impaired? If the source facility has been flooded and
operation not impaired, what is the access to the source facility during a
flood?

Depending on the design of the facility, portions of the plant could have been
flooded, yet it was still able to produce potable water. In this situation, access
to the source facility needs to be maintained to allow for the ingress/egress of
personnel and equipment as needed.
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3. What measures have been taken to prevent contamination of the raw
water at the source facility during a flood event?

Flooding is a natural source of contaminants in the water supply source.
Surface runoff, which is a major contributor to flooding, will transport dirt,
oil, pesticides, fertilizers, and other contaminants that mlght be found in the
watershed. Since flooding will introduce contaminants into the water supply
source, the water system needs a means to mitigate the contamination of the
raw water. For instance, some water systems in areas that have raw water
sources subject to flooding have constructed raw water storage facilities
onsite, so that no water needs to be taken from the water source during a flood
event.

3.1.7 Capacity of Source Facilities

The initial step of the onsite visit should be determining the required capacity of the source
facilities. The required capacity should be at least equal to the maximum daily demand of
the water system over the previous several years or as determined by the rules and
regulations of the state primacy agency. Reviewing the operating records of the plant
should provide the maximum daily demand. The maximum daily demand typically occurs
during the summer time, often due primarily to extensive lawn watering activities.
However, there have been situations where the maximum daily demand occurred during
hard freezes in the winter, when customers left faucets running to prevent their water pipes
from freezing. Operating records for the last few years should be checked to determine the
historical maximum daily demand.

The state primacy agency may have rules and regulations that specify the capacity
requirements for the source facilities. The rules may require that capacity be based on
design factors and the numbers of customers or connections served by the water system.
The inspector should determine the required capacity for the source facilities before
beginning the onsite portion of the survey.

The pumps and associated facilities at the source are critical components of the water
supply system. The capacity of the source facilities (i.e., pumps, piping, metering, etc.) that
deliver the source water to the treatment facilities or distribution system needs to be
sufficient to deliver the quantity of water required to meet the treatment demands or those of
the customers.

The existing capacity of the various units in the source facility can be checked to verify the
adequacy of the units to meet the required capacity of the water system.  The capacity of
raw water supply pumps and transfer pumps are usually evaluated with the largest unit out
of service since it is reasonable to assume that one of the pumps may be inoperable due to
repair or maintenance when peak demand conditions occur, This is sometimes referred to
as “firm” pumping capacity. For example, the “firm” capacity of a booster pump station
with two 20-gpm pumps and one 30-gpm pump is 40 gpm. (Pump capacity is discussed
further in Section 3.5.2.) ‘
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The following are suggested assessment criteria to determine the adequacy of the source
’ facility capacity:

1. What is the design capacity of the source water facilities? What is the
historical maximum daily demand of the water system? What is the
storage capacity of the system? Given service connections or population,
are they reasonable? '

The historic maximum daily demand of the water system can be found in the
operating records of the facility. The source water supply capacity, the
treatment plant capacity, and the treated water storage capacity of the water
system can be determined from design and construction documents. Using
this capacity information, the historic maximum daily demand, and
information on population increase and decrease trends, the inspector can
draw conclusions as to whether the source water supply facilities are capable
of meeting the maximum daily demand of the water system, or whether the
facilities need to be upgraded or expanded.

2. If the state primacy agency has specific unit capacity requirements, does
the system meet the requirements?

Some state primacy agencies have set minimum requirements for the
capacities of source water supply pumps, based on historical water use data for
the area, industry standards, and generally recommended engineering practices
‘ (GREPs). The state primacy agency criteria is usually established at levels
adequate to ensure that capacity is available to meet any and-all demands of
the system’s customers for normal as well as emergency use. Typically, the
capacity requirement is based on the number of connections served and fire
fighting demand (e.g., raw water pumping capacity of 0.6 gpm per connection
served). With the number of connections served by the system, the state
‘required capacity of the facility can be determined. ' '

- 3. Is the system structure silting up? Is the sump of the source water supply
pumps silting up? Are there any dead fish or wildlife animals floating?
Is there plant or manmade debris floating?

Silting and the accumulation of floating debris at the intake may negatively
affect the source water supply by reducing pumping capacities, degrading raw
water quality, or preventing variable level capability.

4. Are the source water supply facilities capable of meeting the required .
capacity with the largest unit (e.g., raw water pump) out of service?

Since the equipment used in a treatment plant is mechanical, it will be
necessary to take individual units out of service periodically for maintenance,
repair, or replacement. During this time period, the facility should be able to
satisfy the maximum daily demand of the system. To ensure that adequate -

‘ capacity is available at all times, the capacity of the source water supply
facilities should be determined with the largest unit out of service.
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5. Can the operating characteristics of the existing units be checked? If so,
does the system check them periodically? How does the existing
operational point compare to the original operational characteristics of
the unit? Should the capacity of the unit be derated? If so, what is the
new capacity?

As with most mechanical equipment, the equipment in a facility will degrade
over time due to usage. For instance, the capacity of a raw water pump may
decrease over time from the original nameplate capacity, due to wear of the
impellers. Periodically, the equipment should be checked to compare the
present to original capacity. A meter at the source facility provides a means to
check the capacity of individual units and the capacity of all units operating at
one time. The system should read the meter regularly under normal operating
conditions, to determine volumes, rates, and current capacity. The results for
a unit should then be compared to the original operating characteristics to
determine the current operating performance. This check provides a means of
determining the degree of wear of a unit. The capacity of a unit may have to
be derated if the present operating capacity is significantly less than the
original. If-a unit’s capacity is derated, the overall capacity of the facility may
be reduced and the new capacity may be less than required. If the present
capacity is less than the original, the equipment can either be repaired to
obtain the original capacity or the actual capacity can be used in all further
capacity determinations.

3.1.8 Design of Source Facilities

This section is divided into five subsections addressing different raw water sources, because
each source has unique design characteristics. These different sources are grouped as
ground water facilities; surface water facilities; infiltration galleries; springs; and
catchments and cisterns.

Ground Water Supply Facilities .

Ground water is water withdrawn from underground aquifers. To get the ground water to
the distribution system, a well is drilled and a pump installed below the water level. A
major concern in the design of a well is preventing contaminants from entering the aquifer.
The major components of a typical ground water well are shown in Figure 3-1.
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Figure 3-1. Major Components of a Typical Ground Water Well
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Because only the casing is above ground, it is not possible to visually inspect a ground
water supply well to verify that the proper design and construction methods were followed
for components below ground. The original well construction records (e.g., driller’s log,
material settling data) and records of after-construction modifications to the well, if
available, should be used to verify that the well was properly constructed. The results of
inspections and repair work performed by qualified technicians may provide additional
information on the construction of the well. The inspector should verify that design and
construction methods meet applicable state requirements for wells.

A well is started by drilling a hole in the ground into a water-bearing aquifer. The drilled
hole is supported by solid casing installed to just below the water table. Screen material is
installed below the casing to allow water into the casing while preventing the migration of
sand and silt into the bottom of the well. The screen should be constructed of corrosion
resistant material that is both strong and hydraulically efficient. A pump (usually
submersible) and discharge line are lowered down the casing into the water.

The annular space between the drilled hole and the casing is filled with bentonite to prevent
surface water and undesirable ground water from getting into the well and contaminating
the aquifer. Grout or bentonite clay are used to fill the annular space. The well also needs
to be sealed at the surface to prevent surface contamination from entering the well. This
seal is usually a concrete pad poured around the casing and sloping away from the well, and
a wellhead cover or a cap with a sanitary seal.

The following are suggested assessment criteria for a groundwater supply well:

1. What is the depth of the well? Is the well encased the full length? If not,
how long is the casing? Is the annular space around the well casing filled
with grout or bentonite clay?

A well provides a direct conduit from the ground surface to the aquifer from
which water is taken. If the well is not constructed properly, surface runoff
and shallower aquifers can contaminate the aquifer chosen as the water source.
Well casing is a very important part of proper well construction. The
encasement of a well acts as a barrier to surface water and contamination from
other aquifers. The encasement should be constructed of either steel or -
plastic, depending on the depth of the well and local regulations, and adhere to
AWWA and NSF standards. The encasement should extend up a minimum of
18 inches above the natural ground level or finished floor elevation. The
encasement should pass through all undesirable water bearing strata and extend
down at least to the depth of the shallowest water bearing strata to be developed.
However, the encasement will not completely fill the hole drilled for the well.
The annular space around the casing needs to be filled with a material, such as
bentonite or grout, that will prevent the leakage of water from the surface and
intervening water-bearing layers down the outside of the casing into the
aquifer. The bentonite or grout should be pumped to ensure that the annular
space is completely filled.
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. 2. What is the screen constructed of? What is the depth of the screen?

The water-bearing aquifer will typically consist of sand and gravel. A screen
allows the maximum amount of water to flow into the well and prevents
abrasive sand and gravel from reaching the pump. The screen should be
constructed of a material that is strong and will not degrade over time due to
exposure to water and surrounding environmental conditions. The material
generally chosen for the screen is stainless steel. The screen should be
checked periodically for corrosion and deterioration, especially if there is a
reduction in pumping volumes.

3. Is the well properly sealed at the surface? Does the casing extend at least
18 inches above the well slab, floor, or ground surface? Does the well
vent terminate above the maximum flood level with a turned down
gooseneck and corrosion resistant bug screen?

As noted above, surface runoff can migrate down the annular space along the
outside of the well casing and contaminate the aquifer. Therefore, all sources
of leakage should be plugged to prevent contamination. The most visible
point of leakage is the encasement at the surface. The construction of the well
above the surface should prevent leakage down the outside of the well casing
as well as through the casing cap, which is located on top of the casing. A
concrete slab extending 2 to 4 feet around and sloping away from the well
casing provides an effective seal of the casing. By extending the casing at

‘ least 18 inches above the well slab, surface runoff should not be able to enter
the casing. The well casing cap has to be a watertight sanitary seal to prevent
water from entering through it. In addition, the casing vent through the cap
should extend above flood level to preclude surface runoff from entering the
well directly and the end of the vent should be terminated with a down turned
gooseneck and screen to prevent rain and bugs from entering.

4. Is there an acceptable tap for raw water sampling?

The discharge from the well should have a sample tap with a smooth nozzle to
allow for sampling before the addition of any chemicals or disinfectants. A
sample of the raw water will allow the water system to test for any
contaminants that might be present or any changes in water quality.

5. Is the wellhead protected from vandalism and accidents?

There are numerous ways that the water supply for a system can be
contaminated, including vandalism. Due to the location of the well, the
wellhead may be vandalized, introducing contaminants down the well casing.
If the wellhead is located near a street or highway, the wellhead could be
damaged by a traffic accident. The location of the wellhead will dictate the
measures required to protect it from vandalism or physical damage. For
instance, a security fence and structurally sound buildings with locked doors

‘ would protect the wellhead from intentional vandalism or bollards would
protect it from traffic accidents. '
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6. What is the general condition of the piping and valving, the site, and the ‘
electrical system? Do they appear to be well maintained? Does the ‘
electrical system have lightning protection? Can the pump be maintained
easily and the water for the system continually supplied?

As the source for the water system, the well should be in good operational
condition to ensure that a dependable supply of high quality source water will
be available at all times. Good operational condition means that the piping is
not leaking or corroded, the valves and controls are operable, the electrical
system is protected from the elements and is not corroded, the well site is
graded to prevent ponding of surface water and to direct drainage away from
the wellhead, and the housing and fencing is properly maintained. Valves and
meters need to be fully functional and well-maintained to keep out
contamination. Personnel should have sufficient access to these valves for
cleaning. The electrical system should be protected from lightning since the
sudden electrical surge caused by lightning striking the wellhead or nearby
may cause the electrical components to burn out. If the electrical components
of the well are not functional, then the well will not operate. The inspector
should check for lightning protection and backup power supplies

7. Has the source been evaluated for GWUDI? If the well is under the ‘
direct influence of surface water, is proper treatment provided (filtration,
disinfection)?

A ground water well may be under the direct influence of surface water. ‘ ‘
GWUDI of surface water has increased sanitary risks because of the additional

opportunities for contamination to enter the water supply. A water system

should evaluate its ground water supply to determine if it is GWUDI of

surface water and, if so, apply appropriate treatment at the plant. The

inspector needs to determine if a ground water supply is GWUDI in order to

evaluate if appropriate treatment is provided.

Surface Water Supply Facilities

The design of a surface water source facility should provide some flexibility to
accommodate fluctuating water quality. The location and position of the intake point in a
river or reservoir can greatly affect the quality of water coming into the intake. Intake
points should be located a sufficient distance (preferably upstream) from potential sources
of contaminants. Water quality can vary with depth, and the elevation ofa water surface
changes over time. Intakes should be located at more than one depth so that the operator
can draw water from the intake offering the best water quality (based on monitoring of
water quality at different depths) and can withdraw water during times when the water level
is very low. Figure 3-2 depicts the design of a surface water intake which can accommodate
water quality variations with multiple level withdrawals.

There are several design methods that provide some flexibility to accommodate fluctuating |
water quality. The most common method for a surface source is to provide multiple levels ‘
of withdrawal. For instance, at a surface source, if the turbidity at a water depth of 20 feet
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is higher than at a depth of 5 feet, the design of the intake should provide the flexibility to
withdraw at the 5 foot depth, which is the better quality level. The design of the source ' ‘
facility should be checked to determine whether water can be withdrawn at the lowest

recorded or projected water level, and an appropriate range of levels. Water systems may

also use bar screens and grates at their surface water intakes to prevent large debris from

entering. Large debris, if allowed to enter, can damage supply pumps.

All mechanical equipment has to be maintained, either on a preventative basis or in an
emergency. The design of the source facility should allow for the removal from service of a
unit for maintenance. Typically, valves are provided on the discharge of pumps to take the
unit out of service for maintenance and allow the facility to remain operational. Lockable
breakers on the electrical service to the unit should also be provided to prevent the starting
of the unit while it is out of service. Because all mechanical equipment has to be
periodically maintained, it is very important that a means be provided to allow for
maintenance while the facility remains operational at all times to meet the needs of
customers. The onsite inspection of the source facility should check the design or features
of the source facility to verify that it meets the needs of the water system and satisfies the
regulatory requirements, if necessary.

The following assessment criteria are appropriate for a surface water supply facility:

1. Is the source water quality the best possible? Can the best quality of
water be withdrawn? If so, how? Is there an area around the source
facility that is restricted? How is the area marked? Is the existing
marking adequate? Are there any nearby sources of contamination
evident? If so, what is being done to protect the source water?

The system should have the ability to withdraw water from several different
depths within the reservoir, so that the operators can adjust the intake depth to
obtain the best raw water quality. A single, fixed level intake point may be
acceptable if historical records on the quality and use of source water indicate
that there is no need for variable level capability. There should be no evidence
of potential sources of contaminants such as septic systems, pit latrines, or fuel
storage tanks in the area around the intake structure. Where contaminants are
present, there should be spill containment or other measures in place to
prevent the contamination from reaching the intake. There should be no
debris or refuse accumulated around the intake structure. The area
surrounding the intake should be clearly marked with signs, and if appropriate,
buoys. Fencing may also be necessary to prevent unauthorized access to the
surface water intake and supply facilities.

2. What conditions cause fluctuations in the raw water quality?

Raw water quality may vary for surface water systems as a result of a number
of factors, such as rainfall, snow melt, temperature, and changes in the
watershed. The inspector should ask the system operators what factors cause
changes in raw water quality for their system and if there are any steps that the
system takes to minimize the impact.
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/

3. Can a unit be taken out of service for maintenance and the facility remain
operational? If so, how? Can the unit be locked out at the electrical
service? If not, what is the method for preventing the starting of the unit
during maintenance?

The ability to maintain the intake structure and raw water pumps is important
to the water system’s ability to provide a safe and reliable water supply. The
system should have the ability to maintain an intake or raw water pump
without having to take the entire water system off line.

4. Can water be withdrawn during a prolonged drought? What is the
" minimum projected water level? What is the level of the lowest
" withdrawal point?

The system operators should be able to show how they can adjust the intake
depth during periods when the level of the surface water source is low.

Infiltration Galleries

An infiltration gallery is one means of using the natural filtration benefits of the ground to
reduce water quality variances. The infiltration gallery, shown in Figure 3-3, consists of a
perforated pipe in a gravel or sand bedding constructed along or beneath the source.
Typically, sand backfill is placed over the bedding to improve the filtration of the natural
soils in which the gallery is constructed. It is important that the embedment and backfill of
the infiltration pipe be protected so that it is not washed out. The perforated pipe is
connected to a well or caisson along the shore of the source. Raw water pumps lift the
water from the well to the treatment facility. The wellhouse should be located at an
elevation above the highest flood level of the source. ‘

Infiltration galleries are often under the direct influence of surface water and therefor are
frequently classified as GWUDI. The water system needs to determine if an infiltration
gallery is classified as GWUDI and is considered to be a surface water source under the
definition used by its state. If so, it should be treated as a surface water source.

The design and construction of an infiltration gallery is similar to a ground water well,
therefore the assessment criteria for wells applies to an infiltration gallery; however, there
are a few differences. The following additional assessment criteria are appropriate for an
infiltration gallery: '

1. Is the water system experiencing any significant fluctuations in water
quality? If so, when and why?

Fluctuations in water quality from an infiltration gallery may indicate the
overlying sand or other bedding'material has washed out, and the water is not
being filtered as it flows from the surface to the collector well. The system
may need to excavate the infiltration gallery and replace the washed bedding.
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l PUMP HOUSE I

‘

©Arasmith Consulting Resource
{Source: UFTREEOQ Center, 1998; Used with permission)

Figure 3-3. Infiltration Gallery
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2. Is the infiltration gallery still providing an adequate supply of water? If
not, when and why was the supply inadequate? When was the :
infiltration gallery last inspected? Was there any damage to the gallery—
pipe, bedding, and backfill? Does it appear that the backfill and bedding,

if visible, were clogged with silt? If so, how was it changed or cleaned?

The sand overlaying the infiltration collector pipes may become clogged with
silt or other fine sediments, reducing the rate at which water can flow into the
collector pipes. The system may need to excavate and replace the bedding.

3. Has the source been evaluated for GWUDI? If the source is under the
direct influence of surface water, is proper treatment provided (filtration,
disinfection)?

Many infiltration galleries in certain geographic areas are under the direct
influence of surface water. GWUDI of surface water has increased sanitary
risks because of the additional opportunities for contamination to enter the water

supply.

Springs

Springs occur where the natural flow of ground water rises to the surface. There are two
types of springs, gravity and artesian. Gravity springs discharge from unconfined aquifers,
which are water-bearing aquifers that rest on an impervious stratum and outcrop to the
surface. Artesian springs discharge from artesian (confined) aquifers, which are aquifers

- that have both an upper and lower layer of impermeable material that forms a natural barrier

of protection against contaminants. Artesian springs are under pressure because of the
confining strata between which the water-bea:ing aquifer lies. Because of the upper
confining layers, the water in the aquifer is at a pressure greater than the atmospheric
pressure. An artesian spring occurs where the artesian aquifer either is cracked by a fault
allowing the pressured water to escape or outcrops at a low elevation. The general geologic

formations for each type of aquifer and spring are shown in Figure 3-4. (UFTREEO

Center, 1998)

Springs may be considered either surface water or ground water sources, depending on their

_ characteristics and on the way a state classifies springs. The water system needs to

determine if the spring is under the direct influence of surface water and if it would be
classified as a surface water source under the definition used by its state. If so, it should be
treated as a surface water source.

When a spring is chosen for a water supply, the water system should determine that the
water quality is acceptable, the quantity of water available is adequate to meet the needs of
the water system, and the spring is protected from contamination. The quantity of water
available from a spring can vary significantly due to changes in ground water storage.
Depending on the type of spring, changes in ground water storage can come from seasonal
variations such as dry periods and withdrawals of nearby wells. Special steps should be
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taken to prevent contamination of the spring during construction of the improvements
necessary to supply the source water.

NATURAL SPRING

[UNCONFINED AQUIFER |

| CONFINED AQUIFERS |

©Arasmith Consulting Resources
(Source: UFTREEQ Center, 1998; Used with permission)

Figure 3-4. Geological Formation for Springs

Many of the collection system improvements for a spring are similar to that for a well or an
infiltration gallery (see above subsections), depending on the type of spring. If the spring is
artesian, a vertical well is drilled into the aquifer (either directly at the spring or near the
spring) and constructed in the same manner as a ground water well. Water rises in the well
due to the pressure of the artesian spring, so unlike ground water wells, a pump may not be
needed to raise the water in the well. However, pumps may be used to deliver the water to
the treatment plant. If the spring is gravity driven, then a horizontal well (similar to an
infiltration gallery) is constructed to collect the spring water before it exits at the surface.

Since water from a gravity spring outcrops to the surface by gravity, pumps may only be
needed to feed the water to the treatment plant, instead of the pumps used to lift water from
the infiltration gallery well.

Due to the similarity of the spring water collection system to a ground water well or an
infiltration gallery, the assessment criteria for those facilities apply to the collection systems
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‘ for springs; however, there are some differences. The following additional assessment
criteria are appropriate for springs:

1. Is the spring area protected from contact with animals and vandalism?

Protective devices, such as good fences and warning signs, deter human and
animal activities that might disturb the spring area.

2. Is the spring box or storage tank watertight, with a lockable, watertight,
overlapping lid or cover? Does the springbox have a screened overflow? Is
there a drain with a screen and shutoff valve? Is the supply intake
properly located and screened?

The springbox or storage tank and cover need to be watertight to prevent
undesirable water from entering. The cover should also be lockable to prevent
the access of unauthorized parties. Since most springs never stop producing
water, an overflow is needed to ensure that water pressure does not build up and
damage the springbox. Springboxes need a drain to turn out the water in case
the source water quality degrades. The end of the drain should have a screen to
prevent the entrance of animals. The intake to the water system from the tank or
springbox should be located about 6 inches above the bottom and screened to
minimize the amount of sludge that is drawn into the intake from the chamber
. (UFTREEO Center, 1998). :

3. Isthere a diversion ditch around the upper end of the spring area? Is there
an impervious barrier over the spring area to keep out rainwater and
surface contamination?

A diversion ditch keeps rainwater from flowing over the spring area and
infiltrating the ground, and should be located at the uphill end of the site. A
good impervious barrier, such as clay or a plastic liner, can help ensure high
quality water by preventing potential contaminants from entering the collection
facilities.

4. Does the spring meet requirements for setbacks from sanitary hazards?

Springs should meet appropriate state requirements for setback distances from
sanitary hazards.

Catchments and Cisterns

In some areas, catchments and cisterns are used to collect rain water from the roofs of
structures. Sometimes, the quantity and quality of the collected rain water may be doubtful,
but it may be the best (or only) source available for individuals or small communities
(UFTREEO, 1998). The biggest factor affecting the quality of the water collected is the
type of material used on the roofs, and the condition of the gutter system. The important
. factors for quantity are the collection and storage areas, annual rainfall, and per capita use.
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Particular attention should be paid to the material and condition of the roof and gutters ' . ‘
when reviewing the design of the catchment system (see Figure 3-5 for the major

components). The roof and gutter system should be constructed of weather resistant

material, such as metal or plastic. Debris from trees and brush should not be allowed to

collect on the roof or accumulate in the gutter system.

['DOWN'SPOUT
| FROMROOF ]f'

{MANHOLE COVER I l

e s e e

MAXIMUM WATER LEVEL |

.

TO PUMP !

* [SCREENED DRAIN

B

©Arasmith Consulting Resources
(Source UFTREEOQ Center, 1998; Used with permission)

Figure 3-5. Catchment and Cistern System Components

Rain water flows off the roof into the gutters and then to a central collection point, a tank

- that is commonly known as a cistern. A diversion box should be provided at this central
point to divert the first water that runs off the roof. This first flush typically contains the
debris and bird droppings found on the roof and in the gutters at the time of the rain and
should not be allowed to flow into the cistern. After the diversion of the ﬁrst water, the
diversion box is switched to allow the rain water to flow through a screen into the cistern.
The screen is needed to collect the remaining debris.

Roof structures are often accessible to rats, raccoons, opossums, birds, and other animals
and therefore are vulnerable to contamination from animal populations that carry protozoan
cysts pathogenic to humans. As a result, there may be significant potential sanitary risks
associated with the use of catchments and cisterns as public water supply sources without
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proper treatment (e.g., at least disinfection to treat for potential bacterial and viral
contamination). ‘

The cistern should be constructed of non-toxic materials that make it watertight. The access
cover to the cistern should be at least 2 inches above the surface, heavy enough to prevent
removal by children, and lockable. The piping for the cistern should include a drain for
cleaning, an overflow to allow water to escape the tank, and an intake to the system pump.
The drain and overflow should be screened on the end to prevent insects and animals from
getting into the cistern. A free-flowing drain line with an isolation valve should be located
at the bottom of the cistern. The intake to the system should be installed at least six inches
above the floor of the cistern with a screen on it to prevent any debris that may have settled
from entering the system.

To assess catchment and cistern designs, the following criteria are appropriate:

1. Is the water supply adequate to meet the needs of the community? If not,
what other sources are available?

The cistern should be capable of meeting the system’s demand for water even
during periods of drought or alternate sources should be provided. Inadequate
capacity could lead to customers utilizing unsafe sources of water.

2. What is the condition of the roof and the gutters? If signs of
deterioration are evident, when will the system be renovated? .

The condition of the roof and gutters can have an impact upon the quality of
the water collected in the cistern. The roof and gutter should be constructed of
weather proofed materials and should not have the potential to leach
contaminants into the water supply. There should be no accumulated debris
on the roof or in the gutter, which could be washed into the cistern.

3. Is there a diversion box? Is the diversion operable?

The first flush of runoff typically contains the highest level of debris and other
potential source of pollutants. A diversion box prevents the first flush from
entering the catchment. The first flush tank should be emptied before the next
rain. : ‘

4. Is the cistern properly constructed? Does the water quality appear
acceptable in the cistern (no floating debris, etc.)?

The cistern should be watertight. There should be an adequate cover for the
cistern, which is secure. There should no way for contaminants on the surface
to enter the cistern.
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5. Are there screens at the entrance to the cistern, at the drain overflow and j ’
intake to the system? Are the screens in good condition?

There should be a drain pipe to allow for cleaning of the cistern and an
overflow pipe. Both the drain and overflow pipes should be screened to
prevent animals or insects from entering the cistern.

3.1.9 Condition of Source Facilities

The physical condition of the source facility can be a good indicator to the inspector of how
often the facility is visited and how well it is maintained. Regardless of the location, all
critical facilities should be visited at least once a day to determine that all equipment is
operating correctly. If the grass around the facility is knee high, with no apparent trails
through the grass, a reasonable assumption can be made that the facility is not visited daily
(or maybe even monthly). Another indication of the general visitation schedule by
operation personnel is the amount of spider webs in the corners or dirt on the floor.

The overall condition of the equipment will provide some insight into the water system’s
philosophy towards preventative maintenance. If the equipment appears to be in good
condition with little rusting, then the system places value on preventative maintenance.
However, if the equipment does not appear to be in good condition (e.g., zinc fittings
painted over), then the system either places little value on preventative maintenance, may
have little money allocated for maintenance, or has an inadequate staffing level to perform
maintenance.

Suggested assessment criteria for the physical condition of the source facility include:

1. How often is the facility visited?

Source facilities should be checked by system personnel at least once a day.

2. Does the facility appear to be well maintained — grass mowed, equipment
painted, facilities kept clean, etc.?

The appearance of the facility does not directly impact the quality of the water,
but it does provide an indication of the overall amount of maintenance which
the facility receives.

3. Is the facility required by the state or local government to have a rodent
and pest control permit? Does the facility have one? Are there any
visible places where wildlife can enter the facility and take shelter
(including rodents, birds, and snakes)?

The inspector should evaluate the appropriateness of any rodent/pest control
measures. The inspector should observe whether there are any signs of the
existence of wildlife inside the facility. While at the facility, the inspector
should look for any signs of earlier flooding in the facility or water marks on
the walls that may be signs of equipment malfunctioning.

April 1999 3-30 ' EPA Guidance Manual
Conducting Sanitary Surveys of Public Water Systems-Surface Water and GWUDI




3. CONDUCTING THE SURVEY

3.1.10 Transmission of Source Waier

Untreated water travels from the source to the treatment plant through a transmission
system of pipes. Some source water facilities are at a considerable distance from treatment
facilities. The transmission lines present a potential opportunity forliquids and materials to
both enter and leave the system. If the raw water is used before it receives treatment, it
presents a sanitary risk and may be unsafe. If the transmission lines are not in good
condition, they may allow contaminants to enter the raw water supply or may cause the
supply to be interrupted. Transmission lines need to be assessed for sanitary risks during
the sanitary survey. The inspector should travel along the raw water transmission lines and
speak with the operators to verify information already obtained from maps and other records
about the location of transmission lines, air release valves, pressure release valves, drain
valves, and other pertinent information. :

Suggested assessment criteria for the raw water transmission lines mclude

1. Do the transmission lines deliver all the raw water directly to the
treatment plant?

The transmission lines should not contain connections directly to any
customers or to the distribution system. All raw water should be delivered to
the treatment plant and should not be able to bypass the plant. The
transmission pipes should not contain any valves that could be activated to
permit bypassing. The inspector should check for any connections that may
deliver untreated water to customers. If there are any connections to
customers directly from the transmission ‘lihes, the inspector should check if
adequate treatment is being provided. If not, the inspector should inform the
system that the connections present a serious sanitary risk and need tobe
removed.

2. Are the transmission lines reliable for providing a continuous supply of
" raw water to the treatment plant?

If the system relies on a single transmission line, a failure of this line could
leave the system and consumers without water. If transmission pipes are in
poor condition due to age, deterioration, or natural events (e.g., weather
conditions, earthquakes), the inspector should assess the potential for failure
and subsequent interruptions to the water supply.

3.1.11 Priority Criteria

The following criteria related to the source water element of the sanitary survey are
considered high priority based on their potential for impacting public health:

e Source Water Quality — The quality of the raw water source can have a
“significant impact on treatability, due to rapid fluctuations in the physical,
chemical, and biological characteristics of the source water (Section 3.1.4).
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e Source Water Quantity — The quantity of water available should be checked
to determine that there is a long-term supply available (Section 3.1.5).

e Location of Source Facilities — The location of the raw water facilities can
impact the operation of the water system and can affect how much water
quality varies over time, particularly due to nearby sources of contammatmn
and natural causes such as flooding (Section 3.1.6).

e Capacity of Source Facilities - The capacity of the source facilities should
exceed the potential demands even when equipment is down for maintenance
(Section 3.1.7).

e Condition of Source Facilities — If the physical cond1t1on of the facility is
poor, this can be an indication of inadequate preventative maintenance by the
system and can have a negative impact on system reliability (Section 3.1.9).

e Transmission of Source Water — All raw water needs to be properly treated
before use. If the transmissions lines can bypass the treatment plant or there
are connections directly to consumers from the transmission line, a serious
sanitary risk exists (Section 3.1.10).

3.2 Treatment

The type of treatment processes and facilities used to achieve safe drinking water are
dictated primarily by the quality of the source water and the regulatory requirements that
must be met. In general, most surface water sources require complete conventional
treatment which includes coagulation/flocculation, sedimentation/clarification, and
filtration processes to physically remove pathogens and other particulates, and
disinfection to inactivate any pathogens that are not physically removed. The physical
facilities at a conventional surface water treatment plant typically include chemical feed
equipment, rapid mixing basins, flocculation basins, sedimentation/clarification basins,
filters, and treated water storage facilities. The chemical feed facilities usually include
storage and feed equipment for coagulants, disinfectants, and stabilizers.

In some cases, specific source water conditions may require supplemental treatment
processes and facilities. For example, aeration is used to remove undesirable gases such
as radon and VOCs from source water. Carbon adsorption (GAC) is used to control taste
and odor problems and to remove organic contaminants including VOCs, pesticides,
color- and turbidity-causing compounds and some inorganic contaminants such as radon
and some heavy metals. Chemical oxidation is used to facilitate precipitation and
improve the filtration process. Softening is used to reduce scale forming tendencies. In
the case of high quality source water, complete surface water treatment may not be
necessary. For example, the treatment facilities for a GWUDI may consist only of direct
filtration and disinfection.

The sanitary survey inspector should evaluate all water treatment processes in use at the
water system. This evaluation should consider the design, operation, maintenance, and
management of the water treatment plant to identify existing or potential sanitary risks.
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Water treatment facilities are the primary means of preventing unacceptable drinking
water quality for public consumption. The treatment facilities and processes should be
capable of removing or inactivating physical, chemical, and biological impurities in the
source water. The new regulatory requirements related to the IESWTR and disinfection
byproduct control place additional demands on the treatment facilities. The treatment
facilities and processes should be evaluated to determine their ability to meet these
regulatory requirements and to provide an adequate supply of safe drinking water at all
times, including periods of high water demand and poor source water quality.

A sanitary survey of a treatment facility should:

e Analyze all the distinct parts of the treatment process, including but not
. limited to coagulation/flocculation, sedimentation, filtration, disinfection,
chemical feed systems, hydraulics, controls, and wastewater management;

e Review source water quality data that may impact the treatment process, such
as turbrdlty, pH, alkalinity, and water temperature '

° Identlfy features that may pose a sanitary risk, such as cross connections in the
plant; and

e Review the criteria, procedures, and documentation used to comply with
regulatory requirements — adequate disinfection based on CT study, individual
filter turbidities, finished turbidities, post backwash turbidity profiles, etc.

The 1nspector will need to review the design criteria, plant records, and comphance
strategies in addition to performing the actual inspection of the facility. The followmg
sections discuss specific portions of the treatment facility to be evaluated during an
inspection.

321 Loeation of Treatmeht Facilities

Theoretlcally and preferably, all water treatment plants should be located above 100-year
flood levels. However, in some locations this is not the case, particularly for some old
treatment facilities. Also all treatment plants and their raw water sources should be located
at a safe distance from potential sources of contamination. The sanitary survey inspector
should evaluate the location of the treatment facilities with respect to any state regulations
regardmg potential flooding and required distances from potentlal sanitary hazards. Onsite,
the sanitary survey inspector should confirm the location and elevation of the treatment .
facilities using a topographic map. The inspector should ask about the activities carried out
in nearby facilities and buildings. The inspector should also ask the plant operator(s) about
any old water marks evident on the outside walls of any building within the facility and
about underground storage and farm tanks in the area and how long they have been there

Suggested criteria for assessing the location of treatment facilities:

1 Is the treatment plant located at a level below the 100-year flood lme"

A treatment plant Jocated in a flood plain should have measures in place to
avoid a shutdown during flood events.

PN
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2. Are there any sources of contamination in the vicinity of the treatment
plant?

Treatment plants located near farm industries, chemical and petroleum
industries, open mine pits, downstream from a wastewater discharge point, or
near or in an unsewered area may have a higher risk of having a contaminant
end up in the water than treatment plants located far away from contamination
sources.

3.2.2 Treatment Plant Schematic/Layout Map

A schematic or layout map of the public water supply treatment plant will enable the
inspector to obtain a quick understanding of the treatment type(s), what water quality
problems the plant was designed to treat, and how the plant is laid out. If possible, before
the site visit, the inspector should obtain a schematic or layout drawings of the treatment
plant. An example of a layout map of a water treatment plant is shown in Figure 3-6. The
layout map should show the major treatment processes and should be drawn in enough
detail to facilitate the inspector’s understanding.

For identification purposes, the name and identification number of the public water system,
as well as the date of the sketch, should be included on the schematic. The dated
schematics will help future inspectors identify water system changes. The schematic should
be current and reflect any changes that have been made since initial construction of the
system and since the last sanitary survey.

Suggested criteria for assessing treatment plant schematic or layout drawing(s) are:

1. Does the drawing(s) shows the name of the facility and date of the last
modification made to the drawing(s)? Are the drawings up-to-date?

This will help future inspectors know between which two sanitary surveys
modifications took place. Taken together, a chronological set of schematics
will help document a system’s history.

2. Does the schematic or layout map(s) contain the proper information (e.g.,
a legend that explains key symbols used in the drawing(s), a numerical or
a graph scale on the layout map)?

With the aid of a legend, the inspector will get a better idea about the location
of principal treatment units and appurtenant equipment. The drawing with its
legend will provide the inspector with information useful for determining
where to start and end the inspection, as well as areas that the inspector should
focus on and inspect in particular detail.
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3. Does the schematic or layout map(s) identify treatment type(s)? ‘

The identification of treatment type(s) will give the inspector an indication
about what the treatment plant was designed for and whether bypassing or
bringing certain treatment units on-line in response to raw water quality
changes is appropriate. A list of the types of treatment plants and information
specific treatment processes and facilities are included in Section 3.2.4
Treatment Processes and Facilities.

4. Are all treatment units shown on the schematic or layout map(s)? Is
there a treatment unit (including chemical injection points) that appears
to be out of place? :

Examples of out-of-place treatment are alum added at a clearwell and
disinfectant only added ahead of a GAC filter. Treatment plant schematics
and layout maps may not reflect the actual treatment plant configuration.
Some design errors are corrected during construction and are not reflected in
the layout drawings. In addition, construction errors or drafting errors can
should verify whether any treatment that appears to be out-of-place on the
drawings is out-of-place in the actual plant.

3.2.3 Capacity of Treatment Facilities

One of the initial steps of the onsite visit should be determining the required capacity of the
treatment facilities. The required capacity should be at least equal to the maximum daily
demand of the water system over the previous several years or as determined by the rules
and regulations of the state primacy agency. Reviewing the operating records of the plant
should provide the maximum daily demand. Generally, the maximum daily demand occurs
during the summer time. However, there have been situations where the maximum daily
demand occurred during hard freezes in the winter, when customers left faucets running to
prevent their water pipes from freezing. Operating records for the last few years should be
checked to determine the historic maximum daily demand.

The state primacy agency may have rules and regulations that specify the capacity
requirements for source water supply facilities and individual treatment units. The existing
treatment facilities should be evaluated to determine if the capacity requirements are met.
The capacity of sedimentation basins is usually evaluated based on surface overflow rate
and hydrauhc detention time. The capacity of filter units is usually evaluated based on the
hydraulic loading rate. The inspector should identify the component of the treatment
process that most limits the production capacity of the plant (i.e., the unit that reaches
maximum capacity first and thus prevents production of treated water at a higher rate).

The following are suggested assessment criteria to determine the adequacy of the treatment
facility capacity: B

1. What is the design capacity of the treatment facilities? What is the
historical maximum daily demand of the water system? Whatiis the
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storage capacity of the system? Given service connections or population,
are treatment facilities reasonable?

The historical maximum daily demand of the system can be found in the

operating records of the facility. From design and construction documents, the

system capacity can be determined. From the design capacity and maximum

daily demand and population increase or decrease trends, the inspector can

determine whether the source water supply facilities are close to meeting its

design capacity and whether expansion plans or upgrades need to be
“established.

Based on storage capacity and the hourly consumption rate record over

24 hours during the day when maximum daily demand occurs, the inspector
can draw conclusions on whether the source water capacity can meet the
maximum daily demand.

2. If the state primacy agency has specific treatment unit capacity
requirements, does the system meet the requirements?

Some state primacy agencies have set minimum requirements for the
capacities of major treatment units, based on historical data for the area,
industry standards, and GREPs. The state primacy agency criteria is usually
established at levels adequate to ensure that capacity is available to meét any

' and all demands of the system’s customers for normal as well as emergency

‘ use. Typically, the capacity requirement is based on the number of

connections served and fire fighting demand (e.g., raw water pumping
capacity of 0.6 gpm per connection served). With the number of connections
served by the system, the state required capacity of the facility can be
determined.

3. Are treatinent facilities capable of meeting the required capacity with the
largest unit out of service?

Since the equipment used in a treatment plant is mechanical, it will be
necessary to take individual units out of service periodically for maintenance,
repair, or replacement. During this time period, the facility should be able to
satisfy the maximum daily demand of the system. To ensure that adequate
capacity is available at all times, the capacity of any major treatment process
should be determined with the largest unit out of service.

4. Can the treatment process be interrupted by power outages, etc.? What
backup or standby provisions are available? If a generator is provided .
for emergency power, how often is the generator used? Can the operator
demonstrate that the backup systems are operational?

Backup power generators should be checked on a weekly basis. They need to
- be exercised under load, rather than simply having the power turned on and
‘ - off. Backup power generators should have sufficient power to run all essential
treatment processes. :
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5. Can the operating characteristics of the existing units be checked? If so,

does the system check them periodically? How does the existing
operational point compare to the original operational characteristics of
the unit? Should the capacity of the unit be derated? If so, what is the
new capacity? '

As with most mechanical equipment, the equipment in a facility will degrade
over time due to usage. For instance, the capacity of a raw water pump may
decrease over time from the original nameplate capacity, due to wear of the
impellers. Periodically, the equipment should be checked to compare the
present to original capacity. A meter at the treatment unit provides a means to
check the capacity of individual units and the capacity of all units operating at
one time. The system should read the meter regularly under normal operating
conditions, to determine volumes, rates, and current capacity. The results for
a unit should then be compared to the original operating characteristics to
determine the current operating performance. This check provides a means of
determining the degiee of wear of a unit. The capacity of a unit may have to
be derated (lowered) if the present operating capacity is significantly less than
the original. If a unit’s capacity is derated, the overall capacity of the facility
may be reduced and the new capacity may be less than required. If the present
capacity is less than the original, the equipment can either be repaired to
obtain the original capacity or the actual capacity can be used in all further
capacity determinations.

3.2.4 Treatment Processes and Facilities

The specific treatment processes and facilities at a surface water treatment plant and a
GWUDI of surface water treatment plant depend on the quality of the source water and
the regulatory requirements that must be met. The various combinations of these
processes and facilities are sometimes classified based on the overall treatment objective
of the plant as follows:

o Conventional Filtration — consists of facilities for rapid mixing, flocculation,
sedimentation, filtration, and clearwell. Typically has chemical addition
points to provide for coagulation, oxidation, pH adjustment, fluoridation,
and disinfection. Also should include facilities for residuals (e.g.,
wastewater and sludge) management (e.g. treatment, disposal).

e Direct Filtration — consists of facilities for rapid mixing, flocculation,
filtration, and clearwell storage. Typically has chemical addition points to
provide for coagulation, oxidation, pH adjustment, fluoridation, and
disinfection. Also, should include facilities for residuals management.

e In-Line Filtration — consists of facilities for rapid mixing, filtration, and
clearwell storage. Typically has chemical addition points provide for
oxidation, pH adjustment, fluoridation, and disinfection. Also, should
include facilities for residuals management.
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. "' . e Slow Sand Filtration — consists of a slow sand filter and clearwell storage .
.- Typically has chemical addition points to provide for oxidation, pH
-adjustment, fluoridation, and disinfection.

o Single Stage Softening — consists of facilities for rapid mixing,
flocculation, sedimentation, filtration, and clearwell storage. Typically has
" chemical addition points to provide for coagulation (including the addition
of chemicals such as lime and soda ash), oxidation, pH adjustment
(including the addition of chemicals such as sodium hydroxide to increase
- pH and carbon dioxide for recarbonation), fluoridation, and disinfection.
Also should include facilities for residuals management.

e Two Stage Softening — consists of facilities for lime rapid mixing,

~ flocculation, sedimentation, lime rapid mixing, flocculation,
sedimentation, filtration, and clearwell storage. Typically has chemical

. addition points to provide for coagulation (including the addition of

* chemicals such as lime and soda ash), oxidation, pH adjustment (including

the addition of chemicals such as sodium hydroxide to increase pH and
carbon ledee for recarbonation), fluoridation, and disinfection. Also
should include facilities for residuals management.

- o Conventional Filtration/Softening — consists of facilities for rapid mixing,
3 ‘flocculation, sedimentation, lime rapid mixing, flocculation,
sedimentation, filtration, and clearwell storage. Typically has chemical
‘ addition points to provide for coagulation, oxidation, pH adjustment
(including carbon dioxide addition), lime addition, fluoridation, and
disinfection. Also, should include facilities for residuals management.

e Split and Complex Treatment Trains - treatment plants with parallel
. treatment trains that may consist of identical or different treatment units.

- Typical examples would be where the influent is split directly or through'

" an equalization basin into two parallel trains, with one treatment traln
consisting of one process (such as conventional coagulation,

- sedimentation, and dual media media filtration), and the other treatment
train consisting of a different prtpcess (such as a upflow clarification and
deep bed GAC filtration). Othér complex treatment trains may contain
aeration units and/ or membrane filtration units. In addition, the treatment
plant should include facilities for residuals managment.

e Membrane Filtration — typically consists of pressure-driven membranes.

"+ These technologies are employed in drinking water treatment facilities to
remove. various contaminants. Micro-filtration membranes are used to
filter out particulates 1nc1ud1ng pathogenic cysts. Ultrafiltration

-. membranes are used to remove specific dissolved organics such as
disinfection byproduct precursors and to remove particulates. Nano-
. filtration is used to remove calcium and magnesium ions (hardness) and
- disinfection byproducts precursors. It is also used to remove microbial
‘ ' contamination 1nc1ud1ng viruses. Reverse osmosis (RO) membranes are

typically used to remove organic and inorganic contamination.
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o Greensand Filtration — consists of a pumping station, a continuous or
intermittent potassium permanganate chemical feed system, the greensand
filter itself, and a disinfection unit following the filtration process.
Typically employed in ground water systems with iron problems.

e Simple Aeration Plant — consists of facilities for aeration, followed by
disinfection treatment units. These units are found in ground water
systems, including some ground water under the direct influence of
(GWUDI) surface water systems.

o Disinfection Treatment — consists of a disinfection unit. Surface water,
GWUDI of surface water, and ground water systems employ this type of
treatment.

The treatment processes and facilities being used at a treatment plant should be evaluated
with respect to the regulatory requirements of the state primacy agency. If the required
treatment processes are not in place, then the files and information gathered before
beginning the survey should be checked for waivers and/or exceptions granted by the state
primacy agency, to determine if the existing treatment facilities are acceptable. A more
detailed discussion of specific treatment processes and facilities found at surface water
treatment plants is included below. The inspector should make certain that individual unit
treatment processes are being operated within their design specifications.

3.2.41 Presedimentation

Presedimentation basins are typically used at treatment plants with raw water sources that
are highly turbid. In such cases, the presedimentation process allows the removal of
larger suspended matter and provides a more uniform quality of raw water.
Presedimentation basins also provide an important buffer in the event that the primary
source of supply is temporarily impacted by a chemical spill or other source of
contamination. The presedimentation process is sometimes supplemented with aeration
equipment to help control taste and odor problems.

Presedimentation basins are typically designed with large storage volumes that can meet
the design capacity of the treatment plant for several days or weeks. In cold regions,
these basins are usually designed with depths of greater than 15 feet and have additional
capacity to account for surface freezing. In very hot climates, the basins are designed to
account for excessive evaporation and some evapotranspiration.

Suggested criteria for assessing presedimentation facilities include:

1. Is the total capacity of the presedimentation basins large enough to
accomplish the purpose of reducing turbidity?

The main function of the presedimentation basin is to reduce turbidity by
causing elements such as silt, clay, and other collodial material to settle out of
the water to the bottom of the basin. The inspector should review and
compare the turbidity levels of water drawn from the inlet and the outlet of the
presettlement basin(s) to conclude if it is functioning adequately.
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2. How often are the presedimentation basins cleaned?

The inspector should look at the records and ask the treatment plants
operator(s) about the frequency of cleaning the presedimentation basins and
how it is done.

3. Do_Waterfowl cause a problem during certain periods and how does the
plant operator(s) deal with this problem?

Waterfowl take refuge in ponds and settled water basins like presedimentation
basins. In some areas they rest in large numbers on the water surface where
they feed and excrete, posing a serious source of microbial and organic
contamination. :

3.24.2 Flow Control and Metering Systems

Two types of flow measurement are encountered in a water treatment plant: open channel
flow measurement and closed pipe flow measurements. There are various types of flow
control and metering devices. Open channel flow measurement includes Parsall flume and
weir flow measurement. Flow measurement devices for full flow closed pipes are diverse.
These include turbine meters, positive displacement meters, metering pumps,
electromagnetic flow meters, ultrasonic flow meters, drag-force flow meters, and variable
pressure-drop flowmeter such as the Venturi type tube flow meter (Doebelin, 1983).

Suggested criteria for assessing flow control and metering systems are:’

1. ' Are flow measurement devices installed at source water inlet and finished
water outlet? Are they functioning? Are they calibrated to assure
accuracy? '

The sanitary survey inspector should take note of any out of service on-line
flow measurement meter. The inspector should also note any missing flow
measurement devices. This is important because flow rate is an important
factor in determining required chemical additions. Having inaccurate flow
measurement will result in under or over dosing of chemicals that might cause
serious sanitary risks to water consumers.

2. Are there adequate flow measurement devices thoughout the treatment
process?

Flow meters should be installed at least at points where filter backwash is
recycled, where a split in the treatment train occurs, and before and after major
treatment units such as a clearwell.

3.24.3 Rapid Mix

In a typical water treatment plant, the coagulant chemicals are introduced into the raw water
ahead of or directly in the rapid or flash mix unit. The purpose of the rapid mix unit is to
provide a thorough and complete mixing of the raw water and coagulant chemicals. Mixing
can be achieved by the use of mechanical mixers, diffusers or baffles in a basin(s), or a
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static mixer in the raw water line. Figure 3-7 shows three different configurations for rapid
Inix units.

Diligent operation and process control are important for good performance of rapid mix
units. One of the biggest problems with rapid mix units is providing enough energy to
completely mix the coagulant chemicals with the particulates in raw water.
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Figure 3-7. Schematic Drawings of Types of Rapid Mix Unit Configurations

One means of estimating the mixing energy used for the rapid mix is calculating the
velocity gradient, G. The velocity gradient is a function of the energy used (water
horsepower) and the volume of the basin.

The formula for velocity gradient is as follows:

in which

G = Velocity gradient, in feet per second per foot (fps/ft) or sec”

P = Power to the water, ft-Ib/sec
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Volume of basin, in cubic feet
Viscosity (0.273 x 10™* Ib-sec/ft* at 50 °F)
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The G for the rapid mix process should range from 700 to 1,000 fps/ft, depending on the
detention time of the basin (Reynolds, 1982).

The design detention time in a typical mechanical rapid mix unit ranges from 15 to 60
seconds. Recent developments in treatment technology are focused on providing more
mixing energy with less detention time. For instance, the static in-line mixer has a very
short detention time, but imparts tremendous mixing energy into the water.

Plants should have more than one rapid mix unit at the treatment plant. With two or more
units, depending on the design flow, one unit can be removed from service for maintenance
and the plant can remain in operation. If the plant has to be shutdown to perform
maintenance (e.g., if there is only one rapid mix unit), maintenance may be performed less
often and the condition of the unit may suffer. Based on generally recommended
engineering practices and the Ten State Standards of 1997 (GLUMRB, 1997), there should
be at least two rapid mix units if the design flow of the plant is greater than three mgd.

Suggested assessment criteria for the rapid mix process include:

1. Does the rapid mix unit visually appear adequate?

The inspector should look for signs of equipment deterioration that might
negatively affect the treatment process and the sanitary condition. Examples
of inadequate equipment conditions include rusting on the inside and/or the
outside of the mixer. Rust areas are signs of potential or imminent equipment
break down and a source of concern, because they are potential breeding
grounds to many microorganisms that might end up in the drinking water
distribution network.

The inspector should also look for signs of corrosion if oxidants are injected
into the raw water just before the rapid mixing process. The inspector should
note any signs of leaks around chemical injection points and should note if
early signs of leaks exist. The inspector should also look for signs of calcium
buildup where water softening is practiced. Excessive calcium buildup can
adversely impact both the effectiveness and efficiency of the mixing unit.

The inspector should look for signs of cracks or breaks in the hopper of dry
feed rapid mixers. If liquid coagulants, coagulant aids or oxidants are used,
the inspector should inspect liquid lines for signs of clogging. The inspector
also should ask about the preventive maintenance program and the schedule.
The inspector needs to examine the last entries in the repair log as to when the
Jast preventative maintenance of the rapid mixer occurred and when
unscheduled repairs had to be made and under what circumstances. This will
give the inspector an idea about whether more frequent inspection and
preventive maintenance ought to occur.

EPA Guidance Manual : 3-43 April 1999
Conducting Sanitary Surveys of Public Water Systems-Surface Water and GWUDI




3. CONDUCTING THE SURVEY

The inspector should look at the general sanitary condition of the housing of
the rapid mix unit. Moldy, dusty, and dirty walls and floors are signs of
unsanitary conditions. The inspector should note the existence of wildlife
taking shelter inside and even outside the housing unit and should note if there
is a possibility that a wild animal or its feathers, hair, or droppings may end up
inside the rapid mixing unit.

Are coagulant chemicals being fed continuously during treatment plant
operations?

Intermittent chemical feed can lead to uneven treatment of the whole volume
of water entering the treatment plant. The inspector should look for signs of
intermittent chemical feed and should note any discussions with the plant
operator about the causes of intermittent chemical feed and potential solutions
to this problem. The inspector should determine if the water system has a
mechanism for monitoring coagulant feed and providing an alarm if any
interruptions in coagulant feed occur.

Does the plant have multiple mix units? How often is maintenance done?

Rapid mixing units should be kept clean, well maintained, and ready for use.
They should be rotated in service with the other mixing units. The inspector
should note whether these idle units are put in service routinely following a
rotation schedule or only when the operational unit is out of service.

Is the mechanical equipment working? Are there any hydraulic
inadequacies?

Hydraulic inadequacies such as overflowing of the rapid mixing unit or rise of
water level in the unit to the point where it splatters are signs of improper
operation, clogging of water inlet and/or outlet, or improper design.

The sanitary surveyor should ask that idle units be run during his visit even for
a short time to ensure that the mechanical equipment is working. The
inspector should note if all the mixing units are well lubricated (e.g., operation
is smooth and vibration is minimal) and appear to be well maintained. The
surveyor should note whether moving parts of mixing units are causing
unusual noises. The surveyor should conduct visual inspection of the mixing
blades and note signs of chipped, broken, or missing blades. He should also
note if clumps of coagulants are attached to the mixer shaft or blade surfaces.
Coagulant clumps on the mixer blades or shaft will reduce the efficiency of
the mixer and hence will result in a lower velocity gradient and impair the
desired uniform mixing of coagulants with influent water. The inspector
should look for any visual signs of inadequate mixing, such as dead zones and
low mixing velocity.
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5. Is the rate of mixing adjustable, so that the correct mixing can be
provided at all flows? If so, can the operator adjust the rate of mixing?

Mixing units with adjustable mixing rates can be used with different types of
coagulants and chemicals. Flow-paced adjustable mixing rates ensure that
adequate energy is being delivered during different flow conditions,
particularly at the design flow rate.

6. What is the desigh G? Is it within the generally accepted range? What is
the detention time? Is it within the generally accepted range?

Knowing the design G value and the detention time at which the unit was
designed, the inspector should make sure that the velocity gradient G and the
minimum detention time are met if the system operates at design flow. During
low flow periods, the inspector needs to make sure that all the mixer blades:
are fully immersed in water (otherwise inadequate mixing may occur).

The inspector should look further for signs of inadequate rapid mixing at the
influent entry point to the flocculator. Signs such as clumps of dry coagulants
and immediate precipitation may imply that rapid mixing is not occurring at
the desired level and/or the coagulant being used is not of the grade it is
supposed to be, or the coagulant being used is incompatible with the quality of
the water being treated.

7. Have rapid mix units been evaluated for cross-connections?

Cross-connections, particularly from subrnerged inlets for chemical feeds, are
common. The inspector should check for cross-connections to help ensure the
integrity of the water supply.

3.2.4.4 Chemicals and Chemical Feed Systems

The type of chemicals that are used at a surface water treatment plant and a GWUDI of
surface water treatment plant depend on the specific treatment facilities and objectives. The
two most common chemicals that are used in surface water treatment process are coagulants
and disinfectants. GWUDI of surface water treatment processes are likely to use
disinfectants and coagulants, and many also use lime or soda ash for softening. Coagulants
are used to condition the water for effective particle removal through sedimentation and
filtration. To accomplish this a primary coagulant, such as aluminum sulphate or ferric
sulphate, is added at the rapid mixing basin. Coagulant aids, such as polymers, are
sometimes used to supplement primary coagulants at different points between the rapid
mixing basin and filters. Disinfectants are used to inactivate pathogens that may not be
physically removed during sedimentation and filtration. Chlorine, chloramines, and
chlorine dioxide are the most common disinfectants, although there is growing interest in
ozone and ultraviolet (UV) light. Both the coagulation/flocculation process and the
disinfection process are described in more detail in subsequent sections. Chemicals are also
used at a surface water treatment plant for oxidation, corrosion control, pH adjustment,
softening, taste and odor control, iron and manganese removal, organics and inorganics
removal, and fluoridation.
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Oxidation is used for taste, color, and odor control, iron and manganese removal, sulfur
removal, and removal of synthetic organics like herbicides and pesticides. For water ' ‘
treatment, the oxidants used include chlorine, chlorine dioxide, permanganate, oxygen, and

ozone. The oxidant used in a particular situation is determined by the contaminants present,

the raw water quality, and local issues (e.g., costs). (AWWA and ASCE, 1998)

Water stabilization is used at many surface water treatment plants to prevent water
conditions that are either corrosive or scale forming. Corrosive water can deteriorate water
system piping and degrade the quality of drinking water delivered to the customer. In most
cases, the corrosive conditions can be corrected by adjusting the pH and alkalinity of the
water with the addition of lime or caustic soda. Corrosive conditions can also be controlled
by adding a corrosion inhibitor to the water. Hard water can cause scale forming problems
due to relatively high levels of dissolved minerals, mainly calcium and magnesium. In these
cases, a softening process involving the addition of lime is used to reduce the scale forming
tendency of the water.

In addition to oxidation, carbon adsorption is also used to remove organics. Organics can

cause taste and odor problems and can contribute to the formation of THMs. Activated

carbon, either in powder or granular form, is used to adsorb the organic substances.

Fluoridation is the addition of fluoride—either sodium fluoride or sodium silicofluoride

(both dry powders) or hydrofluosilicic acid (liquid)—to the water supply in order to achieve

the desired level of fluoride in drinking water. Fluoride is generally added to drinking water

to help reduce dental problems in consumers. (UFTREEO Center, 1998) ’

The systems used for handling, storing, and applying treatment chemicals are dependent on
the chemical characteristics, the quantity used, and control system needed. A typical liquid
chemical feed system would include: (a) a storage tank; (b) a metering pump with a suction
line into the storage tank; (c) a discharge line with a check valve and injector at the
application point; and (d) a flow switch to control the metering pump operation. If the flow
switch is automatic, it must be tied to a flow meter or another control sensor. This type of
liquid chemical feed system is shown in Figure 3-8.

The feed system for a dry chemical is very different from that for a liquid chemical, due to
the difference in physical characteristics of the chemical being fed. A dry feed system
would include: (a) a gravimetric or volumetric feeder to meter the dry chemical; (b) a
mixing tank or solution chamber with a mixer; and (c) a gravity discharge line to the
application point. Typically an open line or channel is used to carry the mixed “liquid”
chemical to the application point for ease of cleaning and maintenance. The general
equipment arrangement for a dry chemical feed system is shown in Figure 3-9. The sanitary
survey inspector should be aware that some states do not consider the vacuum breaker
shown in Figure 3-9 to be adequate protection. Therefore, the sanitary survey inspector
should consult relevant state regulations on what constitutes acceptable equipment for water
treatment.
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Figure 3-8. Liquid Chemical Feed System

These chemical feed systems also may include bulk storage facilities that need to be
inspected. Day tanks should be used for liquid chemicals that are bought in large quantities
and stored in bulk tanks. The use of day tanks helps to limit the amount of chemicals that
can enter a water system if pump failure occurs and chemicals siphon into the water supply.
Chemical feed systems should be carefully inspected for potential cross-connections with
potable water. All potable water make-up or delivery lines connected with chemical feed
systems should be equipped with non-return flow valves.
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Figure 3-9. Dry Chemical Feed System
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The feed system for a gaseous chemical can be either a vacuum or pressure feed system,
depending on the hazardous nature of the gas. For example, a vacuum feed system is used
for chlorine, which is very hazardous, while a pressure feed system is used for ozone and
carbon dioxide. For both systems, there is: (a) a gas storage tank; (b) a line to a feeder with
a pressure regulator; (c) a feeder with a rotameter to measure and control the amount of gas
'fed; and (d) a discharge line from the feeder to either an injector for a vacuum system or the
application point for a pressure system. For a vacuum system, water flows through the
injector creating a vacuum on the gas feed line that causes the gas to flow. The vacuum
‘system is considered less hazardous than the pressure system, because of the reduced
potential for high volume gas leaks. High capacity feed systems may also use vaporizers.
The general equipment arrangement for a gaseous chemical feed system is shown in
‘Figure 3-10. All the valves for a system like the one in Figure 3-10 should be non-return
‘valves to provide protection against backsiphonage and back pressure backflow.
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*All valves are non-return valves.

Figure 3-10. Gaseous Chemical Feed System

Suggested assessment criteria for chemical feed systems include:-
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1. What chemicals are used? Are the chemicals approved for use in
drinking water?

Check for a National Sanitation Foundation (NSF) or Underwriters
Laboratories (UL) determination that chemicals used conform to all applicable
requirements of NSF Standard 60: Drinking Water Chemicals — Health
Effects. Treatment plant operators may be using compounds or chemicals that
are not NSF approved. These plants may have used these chemicals before the
EPA established the Drinking Water Additives program and continued using
them after EPA established that program. Starch'is an example of a
compound that was formerly applied as a coagulant in drinking water
treatment and is no longer approved for use in water treatment.

2. Are the chemicals that are used for treating water appropriate for
meeting the water quality goals of the system?

Water systems may purchase and use chemicals that are not appropriate for the
plant or its treatment objectives (e.g., an operator may be convinced by a
chemical company sales person that a particular product is the best and should
be used at the plant, even though it is not appropriate for the specific
application). The inspector should assess whether the chemicals used in
treating the water are appropriate.

3. What chemical amounts are used — average and maximum? Are the
various systems sized to feed more than the maximum amount required?

It is important that the treatment plant have a capacity to apply chemicals
above the current maximum daily use. One hundred and fifty percent of
maximum use is recommended. The treatment plant should always have
excess capacity to deal with unexpected deterioration in raw water quality
resulting from natural and man-made causes, and should maintain excess
chemical feed capacity to respond to a period of unusually high water demand.

4. Where are various chemicals applied?

The inspector should inspect chemical feed points and note where and how the
chemicals are added, whether the feed points are active or standby, whether
the application points are appropriate, and the compatibility of the feed points
with other chemicals used at the plant. The inspector should note whether the
point of application can be used to supply other chemicals with different
chemical and physical characteristics, and make the determination if the feed
points can be used inappropriately. Any signs of previous or current leaks at
the chemical feed points and its equipment should be noted. The inspector
should ask and note down answers as to when any leaks occurred, why they
occurred, and how they were contained.

5. What type of chemical feed equipment is used? Are the materials used
for each chemical feed system compatible with the chemical? What is the
general condition of the chemical feed equipment?
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The inspector should note the type of chemical feed equipment and its ability
to feed chemicals on a continuous basis. The chemical feed equipment should
be clean and free from dust, oil, dirt, and vapor. Pipes should be free from
signs of cracks and leaks. The equipment should be rust free, and the
inspector should record and inquire about any unusual noise emanating from
any moving parts. The inspector should review the preventive maintenance
program for the chemical feed equipment and check the repair log.

6. How often is the feed rate checked for each chemical? How does the
operator determine the amount of chemicals used on a daily — weekly —
monthly basis? Is a measurement device provided — flow meter or
calibration cylinder for liquid chemicals and scale for dry chemicals?
Are there provisions to calibrate the chemical feed equipment?

The chlorine feed rate is usually measured by a rotameter, while the feeding
rate of liquid chlorine is measured using a valve meter. All chemical feed
equipment is calibrated at the time of installation, however as equipment ages
and as flow regimes change, the equipment requires re-calibration. In
addition, when replacement parts are installed, and other treatment equipment
is attached to the treatment train, feeding equipment should be re-calibrated.
Therefore, the inspector needs to note if the treatment plant periodically tests
and recalibrates chemical feed equipment and whether re-calibration took
place following changes to the treatment process or maintenance to the -
chemical feeding equipment itself. The inspector should inquire about
calibration checks and how they are done, and review any calibration records
for the feed equipment.

7. Is the chemical feed equipment adjustable? Is the control of the chemical
feed equipment manual or automatic? What is the control parameter
(e.g., raw water flow rate) for each chemical feed system? Does the
system use day tanks for liquid chemicals bought in large quantities?

The majority of chemical feed equipment is adjustable. Chemical feed
equipment adjustment can be manual and/or automatic. If the adjustment is
automatic, the inspector should note whether the operator can override the
automatic adjustment in cases of malfunctioning. The method for controlling
chemical feed quantity is important. The inspector should note the conditions
that cause accidental overfeeding of chemicals and the steps that are necessary
to protect against it. The use of day tanks is one method for limiting
accidental overfeeding.

8. Is a standby feeder and/or metering pump provided for each chemical?
Is it operable? Is it large enough to re}place the largest unit that might
fail?

According to generally recommended engineering practices and the Ten State
Standards (GLUMRB, 1997), essential equipment, such as chemical feed
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equipment and feed pumps, should be redundant. Redundant equipment
should be of a capacity equivalent to the largest unit.

9. Is backflow prevention provided on the water lines used for chemical feed
makeup?

All lines supplying water for chemical feed makeup should be equipped with
backflow prevention devices to prevent cross-connections and contamination
of potable water.

10. What type of storage facilities are provided? Is the storage area for each
chemical adequate and safe? Is containment provided for a potential
spill? What provisions are provided for cleanup of a spill? If a drain is
provided, where does it discharge? Are incompatible chemicals stored
together? Are facilities properly labeled?

Chemical storage area capacity should be adequate to allow space for free
access for loading and unloading of chemicals. The bulk storage facility
should have indicators for chemicals storage levels. The storage containers
should have a convenient method for determining the amount of chemical in .
each container. The storage facility should have safeguards against accidental
spills, and like every other treatment space, should have a clean water source
under high pressure and a drain for effective cleaning and decontamination. In
the case of some gaseous chemicals, like chlorine, special ventilation
equipment and the availability of OSHA approved breathing apparatus may be
required. Breathing equipment and other personnel safety equipment and gear
should be stored outside the storage area where the equipment can be safely
accessed. Incompatible chemicals should be stored separately. For example,
strong acids should not be stored near chlorites. The chemicals storage and
the storage facility itself should be located so as to not allow a chemical spill
to reach the raw water source, the treated water, or water being treated. In
addition, every container in the storage area should be labeled and every
storage area should be labeled to identify what chemicals supposed to be
stored in it.

11. How much storage is provided at average/maximum usage? What ié
required by the state primacy agency? If storage provided is less than
required, what is the local resupply availability?

The inspector should be able to assess, from the information provided on
chemical use rates and water demand, whether the chemical storage capacity is
adequate and in compliance with state regulations or with the Ten State
Standards (30 days supply at the average chemical consumption rate)
(GLUMRB, 1997). If the state requires more storage or allows less storage,
the inspector should note the basis for the required storage capacity. Some
water systems are reluctant to store as much as the recommended 30-day
supply of chlorine gas or other highly dangerous chemicals onsite since they
pose a safety risk to operators and the community. If‘the system keeps less
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than the required supply onsite, the inspector should document why and ask
the operator about resupply options. The inspector should ask about reliable
sources of chemicals resupply and whether local alternative supphers are
available.

'12. What is the general condition of the building/room housing the chemical
feed equipment? Are dusty and dry chemicals, and feed equipment
housed separately? Is proper and adequate ventilation provided?

The general condition of the building housing the chemicals is an indicator of
the standard of maintenance the operator upholds. Adequate ventilation,
heating, and air conditioning are important in maintaining the sanitary
conditions within the storage facility and the treatment plant as a whole. The
equipment for controlling and removing dust and vapors in the chem1cal
building/room should be funct1ona1 and effective.

3.2.4.5 Coagulation/Fiocculation

The coagulation/flocculation process at a surface water treatment plant is essential to
properly condition raw water for effective particle removal through sedimentation and
filtration. Although coagulation/flocculation is sometimes referred to as a two step
process, coagulation is generally understood to begin at the point of coagulant addition
and continue during the flocculation process. Coagulation is initiated by rapidly
dispersing a coagulant, such as aluminum sulphate, in the raw water under high energy
mixing conditions to cause the destabilization and initial contact of small particles
suspended in the raw water. The particles attach to each other, the coagulant, or
coagulant aid to form settleable particles (floc). This is followed by gentle mixing, or
flocculation, to improve the contact of the particles and encourage the destabilized
particles to form into larger, denser solids that are more easily removed during
sedimentation and filtration. The size and quality of the larger floc particles formed in
the final stage of flocculation are indicators of the overall effectiveness of the
coagulation/flocculation process.

The coagulant dose that is required to treat raw water is determined based on various
chemical, physical, and biological tests conducted both onsite and offsite of the treatment
plant. Of particular importance are the onsite jar tests. These tests are conducted to

" determine the type and dose of coagulant to be used in response to a change in key raw
water quality parameters such as turbidity, temperature, and alkalinity. The sanitary
survey inspector should ask the operators how often they conduct jar tests and how the
current coagulant dose was determined. If time allows, the inspector should have the
operators perform a jar test during the inspection.

The physical facilities required for coagulation/ﬂoccﬁlation include chemical feed
equipment, rapid mixing facilities, and flocculation facilities. Chemical feed equipment

and rapid mixing facilities were covered in previous sections.

There are two basic types of flocculation units - baffled and mechanical. Baffled
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flocculation units usually include a system of serpentine channels, ported walls, or ‘
diversion plates that allow gentle hydraulic mixing as the water flows through. ‘ .
Mechanical flocculation units usually include chambers or basins equipped with

mechanically driven mixing devices. Figure 3-11 shows examples of two mechanical

flocculators - a horizontal paddle flocculator and a vertical paddle flocculator. For the

vertical flocculator, water enters through the ports on the left and then goes into the

compartment on the right side; the exit compartment is not shown.

Diligent operation and process control are important for good performance of the
flocculation process. Adequate mixing energy is needed to promote the collision of
destabilized particles to form floc that will precipitate in the sedimentation basins. Tapered
mixing energy is frequently used to keep large particles in suspension, promote particle
collisions and growth, and prevent shearing of floc. The optimum configuration for tapered
mixing depends upon the type of mixing equipment number of stages, water temperature
and turbidity, and plant flow rate. The velocity gradient, G, provides a means to calculate
the mixing energy used for the flocculation process. For most water treatment plants, the G
for the flocculation process should start at 50 to 100 fps/ft in the first stage of flocculation,
depending on the detention time of the basin, and decrease to 20 to 50 fps/ft in the second or
third stage (JMM, 1985).

Controlling the tip speed on mechanical mixers is another method for minimizing the

shearing of floc during the flocculation process. If the tip speed of the mixer is too high,

then floc particles will be sheared. For most water treatment plants, the peripheral tip speed .

of the mixers should be between 0.5 to 2.0 fps (Sanks, 1978). The inspector can roughly .
estimate the tip speed by means of a stop watch and observing the distance cut by the tip of

the paddle. This might not be attainable in the first stage because of the poor visibility of

the mixing paddles moving in the very turbid waters.

For most water treatment plants, the design detention time in the flocculation basin ranges
from 20 to 60 minutes (JMM, 1985). The sanitary survey inspector should be aware that
waters with low turbidity require longer detention times than waters with higher turbidity
levels. To reduce attenuation time in the flocculation and sedimentation basins, coagulant
aids and polymers are used.

Another design parameter for flocculators is GT (G times detention 7ime), which is used as
an indicator of the capability of the flocculation process to cause particle collisions. For
most water treatment plants, the GT for the flocculation process should range from 30,000
to 120,000, depending on the characteristics of the water (JMM, 1985).

Most plants today have more than one coagulation/flocculation unit at the treatment plant.
With two or more units, one unit can be removed from service for maintenance and the
plant can remain in operation. In general, there should be at least two coagulation/
flocculation units.
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Figure 3-11. Mechanical Flocculator Types
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Suggested assessment criteria for the coagulation/flocculation process include:

1.

2.

What type of flocculation facilities are being used? Does the
coagulation/flocculation process visually appear adequate?

The inpector should note the type of flocculation facilities (baffled units or
mechanical mixers). If the water system is using baffled units, the inspector
should identify whether the units have serpentine channels, ported walls, or
diversion plates. The inspector should be able to visually determine good floc
formation prior to sedimentation. Best floc size ranges from 0.1 to 3 mm in
diameter.

Is there any evidence of clumps of coagulants in the first compartment of
the flocculator?

The inspector should watch for any clumps being discharged into the
flocculator. Also, if possible, the inspector should look for signs of sediments
in the first compartment of the flocculator.

Is the mechanical equipment working? Are there any hydraulic
inadequacies?

All mechanical equipment should be functional. Standby equipment should

always be in a ready-to-operate state. Instrumentation to monitor motor :
speeds, flow rates, pH, and temperature also should be functional and : ‘
calibrated. Hydraulic inadequacies may be visually detected in the

flocculation, sedimentation, and filtration stages. Indications of hydraulic

inadequacies include visible surges of water through the flocculation basins,

short circuiting of floc particles through the basins, stationary flocs in dead

zones, and unusual and buildup of sludge in the basins.

Does a preventive maintenance program exist?

Manufacturers and equipment suppliers provide preventive maintenance
schedules. The treatment plant operators should adhere to these schedules.

Is the rate of mixing adjustable, so that the correct mixing can be
provided at all flows? If so, can the operator adjust the rate of mixing?

Adjusting flocculator mixing rates can be done elther automatlcally or
manually. Mixing rates can be changed by removmg and adding planks onto
the arms of the rotating shaft. The inspector should ask the operator about the
frequency of adjusting mixing rates and how it is done.

What is the G, GT, and tip speed? Is it within the generally accepted
range? What is the detention time? Is it within the generally accepted
range?

If available, values for G, detention time, GT, and tip speed need to be
collected for both design values and operation values at the time of the
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sanitary survey. Acceptable G values should range between 100/sec to 20/sec
(MM, 1985); GT values should range between 20,000 to 120,000 (JMM,
1985); detention time may range between 20 to 60 minutes (JMM, 1985); and
tip speed between 0.5 ft/sec to 2 ft/sec (Sanks, 1978).

- 3.2.4.6 Sedimentation/Clarification

One of the most important processes in a water treatment facility is the settling of
flocculated particles following coagulation/flocculation, called sedimentation or
clarification. Floc removal occurs during a protracted quiescence period of a continuous
flow in a sedimentation basin or clarifier. Today, essentially ail continuous flow
sedimentation basins include continuous sludge removal with mechanical equipment and
the old fill and draw basins are obsolete. Efficient operation of the clarification process
allows the filtration process, which follows, to operate longer between backwashmg and
with fewer problems.

Typically, a clarifier will have four zones, each with a characteristic function. The four
zones and their associated functions are:

o Inlet zone — A transition zone that converts the influent flow to the uniform,
steady flow desired in the settling zone;

e Settling zone — The section of the ¢larifier in which settling occurs. This zone
should be free.of interference from the other zones;

o Outlet zone — A transition zone that converts the steady flow from the settling
zone to the effluent flow; and

e Sludge zone — The section of the clarifier that the floc particles settle into.
The sludge accumulates in this zone to prevent interference with the removal
of particles in the settling zone.

Clarifiers can be classified based on their configuration and type of flow. Types of clarifiers
include horizontal flow units, inclined flow units, and upflow clarifiers. Horizontal flow
units are generally rectangular or circular in shape, although square tanks are also used.
Water flows through the unit in a horizontal manner, but can follow various types of flow
patterns. These units are considered conventional clarifiers and are the most commonly
used type for drinking water treatment. The various shapes and flows of conventional
clarifiers are shown in Figure 3-12. (AWWA and ASCE, 1998; AWWA, 1990)

Inclined flow units include tube or plate settlers, which are generally mounted in rectangular
or circular basins. These units are high-rate modifications of conventional clarifiers. They
are considered high-rate clarifiers because they can generally be loaded at higher rates than
the conventional clarifiers decscribed above. Tube settlers are designed with several
shallow parallel tubes at an incline and adjacent to one another. Plate settlers consist of
vertically inclined plates onto which solids first settle and then slide down into a basin
below. The designs for both tube and plate settlers increase the surface area and decrease
the distance for particle settling, and also reduce flow through velocity to reduce scouring.
All of these factors enhance solids removal. (AWWA and ASCE, 1998; AWWA, 1990)
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Figure 3-12. Different Clarifier Shapes

Upflow clarifiers are units that generally have chemical mixing, flocculation, and
sedimentation in a single tank. Some units may have a separate rapid mixer, rather than
feeding chemicals directly to the clarifier inlet pipe for mixing within the unit. Upflow
clarifiers include solids-contact units such as sludge-blanket clarifiers and slurry
recirculation clarifiers, which are often used for water softening processes. These units are
designed to provide more efficient flocculation, greater particle contact, more uniform flow,
and less short-circuiting. Because of these factors solids-contact units can often handle
three or four times the hydraulic loading of conventional clarifiers. (AWWA and ASCE,
1998; AWWA, 1990)
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Clarifier characteristics which significantly impact floc settling efficiency include the tank
surface area (dependent on overflow rate), depth (dependent on detention time), and the
velocity of the flow through the clarifier, which is dependent on the cross-sectional area and
configuration of the basin. The weir loading rate at the effluent launderers is also important
to prevent the breakup of any floc particles that may reach the launderers.

The surface overflow rate should be equal to the settling velocity of the floc particles
entering the basin. The detention time should be adequate for the removal of all solids. The
velocity through the basin should be uniform over the cross-section of the basin. The
effluent launderer overflow rate should be small. The values for the various design factors
should be conservative to allow for site specific circumstances. General design value
ranges are shown in Table 3-1.

Special consideration should be given to the inlet and outlet flow conditions in evaluating
the performance of clarifiers. The inlet flow should be distributed uniformly between
sedimentation basins and the flow to each basin should be distributed uniformly over the
full cross section of the individual basin. In general, the performance of the basin is
controlled more by the inlet condition than the outlet condition.

Table 3-1. Clarifier Design Factors

Alum floc 0.4-0.7
. Lime softening 0414
Tube settlers (overall basin rate) 1.0-3.0
Plate settlers (overall basin rate) 2.0-6.0
Upflow units 07-1.8
Lime softening/Upflow units 0.7-22
Detention Time (hour) 15-4
Velocity (fpm) 1.0-3.0

(Modified from AWWA and ASCE, 1998)

To evaluate the performance of the clarification process, the best criteria is the turbidity of
the settled water leaving the clarifiers. In general, the turbidity of the water leaving a
clarifier should be no greater than 10 times the acceptable turbidity level of the finished
(i.e., filtered) water. Filters are assumed to remove at least 90% of the remaining particles
in the water. Some states require that settled water turbidity be less than 5 NTU. For °
optimized turbidity removal goals, settled water with a turbidity of less than 2 NTU is
expected when the average raw water turbidity is greater than 10 NTU, and 1 NTU when
average raw water turbidity is less than 10 NTU. Under the Comprehensive Performance
Evaluation (CPE) process EPA has established an optimization goal of 2 NTU for water
leaving the sedimentation basin.
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Sludge accumulation in the clarifier has to be removed to maintain the clarification process
at peak efficiency. Sludge should be removed on a continuous or time-controlled basis. In
plants with a low solids loading, sludge is typically removed from the basin intermittently
for 5 to 15 minutes every hour, which is called a time-controlled basis. For those plants
with a high solids loading, sludge is typically removed continuously.

Similar to the previous treatment processes, many plants have more than one clarifier/
sedimentation basin at the treatment plant. With two or more units, depending on the
projected water demands, one unit can be removed from service for maintenance and the
plant can remain in operation. There should be at least two clarification units. If a plant has-
only one unit, then maintenance of that unit may suffer, because the plant has to be
shutdown to perform maintenance.

Suggested assessment criteria for the clarification process include:

1. What type of sedimentation/clarification process and facilities are being
used? Does the sedimentation/clarification process visually appear
adequate?

The inspector should determine what type of process and facilities (e.g., cross
flow sedimentation basin, radial flow sedimentation basin, upflow solids
contact clarifier) are used and whether they appear adequate. Near the outlet
of the sedimentation basin, water should be visibly clear.

2. Is the flow distributed evenly to all basins? Is the inlet flow distributed
uniformly over the full cross section?

The inspector should look for signs of bridging or short circuiting and should
look for signs of flocs breaking up at the sedimentation basin inlet. The
inspector should inspect the mechanism through which the flow is evenly
distributed among the multiple basins. Uneven flow distribution may result in
the basins receiving disproportionately high flows and this may cause less than
optimum sedimentation. '

3. Does the plant have multiple units with some that are not in use? Are the
idle basins in a condition to be used if needed?

Not all sedimentation units are used during low demand. Standby
sedimentation basins should be inspected for their readiness to be used. The
inspector should check the condition of any empty basin for cracks,
cleanliness, and paint condition, and should note whether plants, moss, or
other botanical forms are growing inside the basin. The inspector should also
note whether the in-service sedimentation basins contain any larvae, toads, or
fish.
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4. Is the mechanical equipment working? Are there any hydraulic
' inadequacies? .

Sludge removal equipment should be functional. Manual controls for
overriding automatic controls should be inspected and tested. A turbulent
flow regime is an obvious sign of hydraulic inadequacies. Turbid water at the
basin outlet during high flow conditions may indicate hydraulic overloading.

5.l What is the surface overflow rate, detention time, and the veloclty flow?
Is it within the generally accepted range?

The inspector should record the plant flow rate and confirm the basin
dimensions during the inspection. From this information, the inspector may
calculate the surface overflow rate, detention time, and velocity flow. If the
values of these parameters are outside the generally acceptable range, the
inspector should try with the help of the operator to determine if there is a
specific reason or reasons for operating at the calculated parameters. Poorly
maintained weirs may cause short circuiting that might affect both the
overflow rate and the sedimentation process. ,

6. Does there appear to be too much sludge in the basin(s)? Is it impacting
settled water performance? How is sludge removed from the clarifier(s)?
How often is sludge removed?

‘ Too much sludge in the sedimentation basin is an indication of inadequate -
sludge removal rate. An indication of inadequate sludge removal is when the

settled material appears to be in a colloidal suspension with upward movement
occurring. Excessive sludge accumulations in a clarifier may interfere with
the solids removal process and lead to anaerobic conditions in the basin. The
inspector should record the frequency of sludge removal during the period of
inspection and should ask about seasonal fluctuations and extreme operational
conditions.

7. What is the settled water turbidity? Does it meet the general criteria?

Settled water turbidity should not exceed a level of 5 NTU. This is assuming
that filtration will drop this turbidity level to less than 0.5 NTU. If the settled
water NTU levels are higher than 5 NTU, the inspector should pay closer
attention to the subsequent treatment barriers. For optimized turbidity
removal goals, settled water with a turbidity of less than 2 NTU is expected
when the average raw water turbidity is greater than 10 NTU, and 1 NTU
when average raw water turbidity is less than 10 NTU. The CPE process uses
2 NTU as an optimization goal for water leaving the sedimentation process.
For further information on turbidity levels, see EPA’s Handbook: Optimizing
Water Treatment Plant Performance Using the Composite Correction
Program (EPA, 1998b).
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3.2.4.7 Filtration

The filtration process is the final barrier for physical removal of particles at a surface
water treatment plant. Without it, the suspended particles that remain in the water
following the sedimentation/clarification process would be delivered to the customers.
Depending on the quality of the source water, these particles may include pathogens that
are resistant to disinfection and significantly increase the risk of waterborne disease. To
minimize this risk, water from the sedimentation/clarification process should to be passed
through a properly designed and operated filtration system. Filtration in a water treatment
plant is an adaption of the natural process that occurs as water moves through granular
soils. Over time, filtration enhancements for solids removal have been developed to
include the use of coagulants, and various types of filter media, underdrain design, and
backwashing techniques. |

Filtration systems are divided into two general categories - gravity and pressure. Pressure
filters are typically used at small water treatment plants. These filters usually consist of a
pressure vessel or tank that contains a porous filter media, an underdrain system, and
piping for inlet and outlet flow and backwash. Pumping facilities are used to force settled
water through the media in the pressure filter and into a clearwell. A major disadvantage
of pressure filters is that the media cannot be visually observed during backwash or easily
inspected for the formation of mudballs.

Gravity filters are the most common filtration system found at surface water treatment
plants. These units differ significantly from pressure filters in that the media and '
underdrain system are contained in a filter box that is open to the atmosphere, and water
flows through the media by gravity. There are two types of flow control systems for
gravity filters - constant rate and declining rate. Constant rate filters are generally
equipped with an effluent rate-of-flow controller that includes a flow measuring device
and an automatically adjusting valve. A constant filtration rate can also be accomplished
by splitting the influent flow to each filter. Constant rate filters can be further divided
into those that operate under a relatively fixed water level common to all the filters, and
those that operate under rising water levels that vary in each filter depending on the filter
headloss. ' '

A declining rate filter, on the other hand, usually includes submerged inlets that allow
diversion of influent flow from a dirty filter to a clean filter. There are no effluent rate-
of-flow controllers, although an orifice plate is sometimes used to establish a maximum
filtration rate for a clean filter. Declining rate filters start with a high filtration rate that
declines as the filter begins to plug with filtered solids. Although the initial filtration rate
of the declining rate filter is usually higher than that of a constant rate filter, the overall
production rate of a constant rate filter will usually be greater assuming the filter run of
the two filters is the same. |

Filter media systems are usually identified according to the number of media layers (e.g.

single, dual, or multiple media) and the type of media (e.g. sand, anthracite). Single or '

mono media filters usually consist of sand, although anthracite and GAC beds are also | ‘
used. When single media sand filters were first developed, they were referred to as rapid
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sand filters to distinguish them from the older slow sand filtration systems that were
common at the time. Filtration rates have increased even more with the development of
dual and multiple media filtration systems. Dual media is the most common and consists
of a layer of anthracite over a layer of sand. Multiple media usually includes anthracite
and sand layers over a third layer of denser material such as garnet.

Media depths vary with the type of filter and media. Total media depths of 30 to 36 inches
are typical with a minimum depth of 24 inches. Single media filters that utilize anthracite
or GAC may have deeper beds of 48 inches. Typical maximum filtration rates for the more
common filters and media types are shown in Table 3-2.

Table 3-2. Typical Maximum Filtration Rates

edia’Typ
Pressure — All medla types

Gravity — Rapid Sand/ Declining Rate
Gravity — Dual or Multiple Media/Constant Rate
Gravity — Dual or Multiple Media/Declining Rate 6.5

(Source: TNRCC, 1997)

2
Gravity — Rap;d Sand/Constant Rate 2
3
5

A variety of underdrain systems are used to support the filter media, allow collection of
the filtered water, and distribute backwash supply water. The most common underdrain
systems include perforated laterals, perforated support blocks, and false floors with
nozzles. In cases where the underdrain openings are larger than the media to be
supported, a layer of graded gravel is installed between the underdrain system and the
media. Some underdrain systems include features that allow for air scour as well as the
distribution of washwater during backwash.

The filtration units should include the features and controls necessary to assure proper
monitoring and operation of the filter. The specific features and controls will depend on
the type of filter and how the filtration rate is controlled. Loss-of-head gauges are used to
provide the difference between influent and effluent pressure or head, so that the
condition of the filter media can be monitored. Rate-of-flow controllers or flow limiting
devices are used to control the filtration rate and prevent surges through the media that
may cause particle breakthough. On-line turbidimeters on the filter effluent lines are used
along with loss-of-head data to monitor the condition of the media and determine When
the filter should be backwashed.

Filtration units should also be equipped with facilities to clean the filter media when it
becomes dirty. The typical approach to cleaning or backwashing a dirty filter is to force
potable water back up through the media at a high rate causing the media to expand 20 to
30 percent. As the media expands, the particles adhering to the media grains are flushed
out of the filter to waste. The facilities and equipment that are used to clean filters
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include backwash supply pumps or elevated washwater tanks, surface wash or air scour
equipment, associated piping and controls, and wastewater management/disposal
facilities.

The operational procedures that are used to backwash a filter depend on the design of the
filter, the condition of the filter media, and the temperature of the backwash supply water.
If a plant has a dual or multiple media filter, the media should be restratified before the
completion of the backwash. In order to restratify these types of media correctly,
backwash practices using surface wash or simultaneous air-water application should be
followed by a backwash. A multiple media filter, for example, may restrict the use of
surface wash or air scour to the beginning of the backwash cycle in order to assure proper
restratification of the media layers. If the filter media is a mono media type, then no
restratification is needed and the backwash method is not restricted (AWWA and ASCE,
1998). In addition, higher washwater temperatures result in lower water viscosities, so
higher washwater supply rates may be required in the summer than in the winter to
achieve the same bed expansion. -

An effective backwash procedure usually includes the following steps: adjusting the raw
water flow rate (to prevent hydraulic surges in the remaining filters), gradually increasing
the washwater supply rate, restricting surface wash or air scour to the beginning of the
backwash cycle (to allow proper media restratification and minimize media loss),
maintaining the maximum washwater flow rate until the water on the top of the filter is
visibly clear, gradually decreasing the washwater flow rate, observing idle time before
reactivating the filter, and gradually increasing the filtration rate when the clean filter is
reactivated. Table 3-3 includes more specific information on filter backwash procedures.
Operators should be following the backwashing method described in the written
operational procedures for the specific filter. In all cases, the filter backwash procedure
that is used should provide effective cleaning of the media, protect the structural integrity
of the media and underdrain system, and minimize post backwash turbidity spikes in the
filtered water. The backwash water should be evenly distributed throughout the filter
during a backwash. The turbidity of the backwash waste should be measured during the
inspection to determine if the length of the backwash is adequate.

The criteria that are used to initiate a filter backwash impact the effectiveness of the
backwash, the condition of the media, and the filtered water quality. In the past, filter run
time and headloss have been used as the primary criteria for backwashing a filter. Filter
run times range from 12 to 72 hours with 24 hours being typical. A filter headloss of 8 to
10 feet has also been used as a trigger for filter backwash. More recently, and with the
increasing use of individual filter turbidimeters, the turbidity of the water leaving the
filter has become the overriding criteria for initiating backwash. Some plants use an
individual filter turbidity goal of 0.1 NTU as a trigger for backwash before target levels
for loss-of-head or filter run time have been reached (AWWA and ASCE, 1998).

An increasing number of facilities are adding filter aids and using filter-to-waste piping to
improve the effectiveness of the filtration process. The filter aids usually consist of a
polymer or coagulant that is added in small dosages to the settled water prior to the filters.
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Filter aids can also be added to the backwash supply water at the end of the backwash
process to help minimize particle breakthrough when the filter is restarted. Filter-to-
waste is used at many facilities to eliminate problems with post-backwash turbidity
spikes, but requires the installation of special piping that is not possible at all plants.

Table 3-3. Recommended Backwash Rates

Upflow Water Wash'(1step)
Upflow Low Rate Water Wash with
Initial Air Scour (2 steps)

- (1) Air Scour : B o - 1-2 3-5
(2) Low Rate Water Wash 5-75 3-5 - -

Upflow High Rate Water Wash with
Initial Air Scour (2 steps)

(1) Air Scour — - 2-5 3-5
(2) High Rate Water Wash 15-23 3-5 - -

Concurrent Upflow Water Wash and
Air Scour (2 steps)

- (1) Concurrent Air and Water First 6.3-7.5 5-10 6-8 - 5-10
(2) Water Wash only 6.3-15 5-10

Upflow Water Wash with Surface
Wash (3 steps)

“ (1) Surface Wash only 0.5-2.0 1-3
2) Lovaate Water Wash* ‘ 5-75 5-10
(3) High Rate Water Wash* 15-23 1-5

*with concurrent surface wash

(Source: AWWA and ASCE, 1998)

In addition to the conventional filtration systems described above, several other filtration
technologies are used in the water treatment industry. Some are older systems, such as
slow sand filtration and diatomaceous earth filtration. One of the more recent
technologies that is receiving increased attention is membrane filtration. These filtration
units use pressure driven membranes to achieve levels of particulate and contaminant
removal that are not possible with conventional filtration systems. Micro-filtration
membrarnes are used to filter out particulates including pathogenic cysts. Ultrafiltration
membranes are used to remove specific dissolved organics such as disinfection byproduct
precursors and to remove particulates. Nano-filtration is used to remove calcium and
magnesium ions (hardness) and disinfection byproducts precursors. It is also used to
remove microbial contamination including viruses. Reverse osmosis (RO) membranes
are typxcal used to remove organic and inorganic contamination. Typically RO
membranes are used to purify raw waters contammg hlgh levels of total dissolved solids
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such as brackish water and sea water. All membrane technologies require some kind of
pretreatment. Pre-screens are commonly used with micro- and ultra-filtration. Cartridge
filters are commonly used with nano-filtration and RO membranes. Typically ultra- and
micro-filtration units consist of a number of modules mounted on skids. Nano-filtration
and RO units consist of a number of elements housed in pressure vessels which in turn
are mounted in trains.

Suggested assessment criteria for filtration include:

1. What type of filtration system is being used (gravity or pressure; constant
or declining rate) and what kind of media has been installed (mono
media, dual media, or multi media)? |

What is the maximum filtration rate at design capacity with one filter out
of service? Is it at or less than the maximum water demand?

Overflowing filters are a sign of inadequate hydraulic conditions. If the
maximum water demand is at or higher than design capacity, then the
system should have expansion or water conservation plans prepared.

If a pressure filtration system is installed, then the following should be
checked:

When was the last internal inspection of the filters performed? Is the
inspection frequency in accordance with local/state requirements? Were
the media and depth, internal piping, and interior surface of the pressure
vessel checked? Can the operator provide copy of the inspection report?
Were there any deficiencies noted in the inspection report? If so, have the
deficiencies been corrected? |

Manufacturers, equipment suppliers, and many states require periodic
inspection of pressure filters. Many operators will not be able to inspect
the intervals of the pressure filter, but should be monitoring whether the
filter is functioning properly or not. The litmus test for any filter during
the sanitary survey visit is to observe whether the turbidity of the finished
water is acceptable and that the drop in turbidity level between the influent
to the filter and the effluent is at least 90 percent. This can be easily
determined using an accurate turbidimeter. If operationally possible at the
time of inspection, the inspector should ask that the filter be operated at
peak hourly rate and design flow rate. Otherwise, the inspector should ask
the operator how the filters performed the last time the peak hourly flow
rate and design flow rate occurred at the plant.

Ask the operator to backwash a filter. What are the means and method for
backwashing a filter? Is the correct backwash procedure followed based
on the filter media type and appurtenances? What is the high rate
backwash flow? Is it adequate?
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backwash procedures are followed. The inspector should note how the

‘ It is useful to observe the backwash operation to determine if proper
wastewater from backwash operations is managed or disposed of.

o  What is the turbidity of the backwash waste ?

The turbidity of the backwash waste should be measured by the inspector
during the inspection to determine if the backwash length is adequate. The
turbidity of backwash waste at the end of the backwash process should be
very close to the turbidity of the water used in the backwash.

o What is the turbidity level of the effluent water following the backwash?

The inspector should measure the turbidity of the filter effluent water to
determine if the filter is functioning as it is supposed to after backwashing.
In addition to turbidity, underdrain flow rate should be measured. A post-
backwash turbidity profile using on-line turbidity meter is important in
indicating filter performance. In addition to turbidity measurements, the
filter effluent flow rate should also be recorded from the filter control
panel of from a flow meter, if available.

If a gravity filtration system is installed, then the following should be
checked:

. An inspection of the filters should be completed. Note that it may not be
possible to check on all filters in a plant; therefore, the inspector should
determine which filter or two should be checked based on the available on-
line instrumentation and discussions with the operator(s).

After completely draining the filter(s) that will be checked and
backwashed, the inspector should visually check the filter.

o Is there any visible indication of problems on the surface of the filter?

Visible evidence of problems would be particulate matter remaining on the
surface; mudballs, mounding, cracks, holes, depressions in the media
surface; and an uneven media surface.

o Are there any pressure relief vents from the underdrain through the filter
media? What are the construction means and method of the vent system?
What is the condition of the piping? Is protection from insects and
animals entering the vent provided? Can the vent be flooded by water —
filtered, unfiltered, or other?

The inspector should look for signs of poor sanitation in the underdrain
area (filter piping gallery). These include the presence of mold, smut on
the walls and floors, and insect and animal droppings.
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o  Obtain information on the subsurface condition of the filter media and
underdrain system based on depth measurements and limited excavations. ‘
What are the type, depth, and condition of the filter media? Is the support
gravel level?

Depth measurements using a steel rod provide information on the depth of
the filter media and the levelness of the underdrain support system.
Limited excavations provide information on the subsurface condition of
the media, and in the case of dual or multiple media, provide information
on the stratification of the media layers. The inspector should note
problems such as mudballs or support gravel within the media, improper
stratification of media layers, inadequate media depth, and significant
variations in the elevation of the support gravel. A core sample of the
filter media can also be used to evaluate subsurface media conditions, but
usually does not provide as much information as depth measurements and
limited excavation. Additional information on the collection and
interpretation of core samples of filter media can be found in EPA’s
manual addressing CPEs (comprehensive performance evaluations) (EPA,
1998b). ‘

Written inspection procedures and training should be provided to
inspectors who are expected to perform subsurface media evaluations to
assure the personal safety of the inspector and to minimize the potential
for damage to the filter media and underdrain system. The media in some
filters (such as constant rate, rising level filter banks) are deep enough to
be designated as confined spaces and pose special safety hazards. There
are other safety issues such as the slippery surfaces down in the filter unit.
In some cases, there are also structural concerns related to walking on the
media surface or in the backwash troughs. The results of a recent
inspection conducted by a qualified filter contractor may provide the
necessary information without the inspector having to perform a
subsurface media evaluation.

e After completing the inspection of the filter, the inspector should ask the
operator to prepare the filter for backwashing. What are the means and
method for backwashing? Is the correct backwash procedure followed
based on the filter media type and appurtenances? What is the high rate
backwash flow? Is it adequate?

Note the means and method used. Filtered water (not settled water) should
be used to flood the media before backwashing. All air ’shou‘ld be
expunged from the underdrain and media by this flooding before
backwashing the filter.

The inspector should also note if the correct backwash procedure is
followed based on the filter media type and appurtenances, and the high

April 1999 3-68 " EPA Guidance Manual
Conducting Sanitary Surveys of Public Water Systems-Surface Water and GWUDI




3. CONDUCTING THE SURVEY

rate backwash flow. The inspector should note if the high rate backwash

‘ flow is adequate, and if there is even distribution of water/air across the
filter. Any boiling of the media and any explosions of the media due to
trapped air should be noted. When refilling the drained filter, the media
should be slowly flooded with backwash supply water to protect against
damage that can be caused by entrapped air in the media and underdrain
system. :

- Backwash troughs should be inspected for levelness. In addition, surface
wash arms and nozzles should be operational and functioning
appropriately.

o What is the turbidity of the backwash waste?

The turbidity of the backwash waste should be measured by the inspector
during the inspection to determine if the backwash length is adequate. The
turbidity of backwash waste at the end of the backwash process should be
very close to the turbidity of the water used in the backwash.

o What is the turbidity level of the effluent water following the backwash?

The inspector should measure the turbidity of the filter effluent water to
determine if the filter is functioning as it is supposed to after backwashing.
In addition to turbidity, underdrain flow rate should be measured. A post-

. backwash turbidity profile using on-line turbidity meter is important in
indicating filter performance. In addition to turbidity measurements, the
filter effluent flow rate should also be recorded from the filter control
panel of from a flow meter, if available.

2. Is the monitoring instrumentation (loss-of-head, effluent flow rate, and
filtered water turbidity) working for all filters? What condition is the
instrumentation in? '

The monitoring instruments should be present and functional. The inspector
should ask the plant operator about the frequency of monitoring equipment
calibration and should note if the calibration frequency and procedures are in
accordance with manufacturers’ recommendations and state regulatory
requirements. '

3. What criteria are used by operators to determine when a filter requires
backwashing? Do all operators of the treatment plant use the same
criteria? Are filters ever stopped, then started-up again without
backwashing them first? Are filters ever “bumped” to extend filter runs?

The inspector should note how the operators determine the need to backwash
the filter. It is important to note whether the backwash is triggered by
measuring head loss or rise of water levels in the filters, by an increase in
‘ turbidity levels in the finished water, or other reasons that might be as simple
as an automated preset-backwash timing based on manufacturer or salesman
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recommendation. The inspector also should note if all operators at the plant
adhere to the same criteria. Some operators “bump” their filters to extend the
length of the filter run. Bumping is done by opening the backwash valve
during the filter run to dislodge trapped solids. This is a bad practice that
results in an immediate increase in filtered water turbidity.

4. What equipment is included in the backwash system? ‘What is the
capacity of this system? Is there a backup backwash system? What is its
capacity? Is it operable? Is there a means of measuring the backwash
flow rate? Is it working? What is its condition? When was the
flowmeter calibrated last? Can the backwash flow be varied to allow for
varying conditions? If so, can the operator adjust the rate of flow?

Backwash pumping system and p1p1ng capacity should be recorded. The
inspector should make sure that the pipes and valves of the backwash system
are properly color coded, the backwash flow meter is functional, and the last
calibration date is available. The inspector should note if the backwash flow
rate has been adjusted and for what reason.

5. Are newly backwashed filters brought back into service at low rates that
are gradually increased (ramped-up) in order to minimize post-backwash
turbidity spikes? Are operating filter flow rates reduced when another
filter is backwashed?

Newly backwashed filters should be brought back online at a low loading rate
and then the loading rate gradually increased to the pre-wash loading rate
levels. This practice will prevent compaction of the filter media and will allow
the filterable material to attach to the filter media. The practice of gradual
increase in filter loading rate reduces the levels of post-backwash filter
effluent turbidity spikes.

6. What is the condition of the piping in the filter gallery? Is it color coded
for the use or service in accordance with local/state requirements? Are
there any cross-connections?

All pipes in the filter gallery should be color coded and marked in accordance
with local and state regulations.

7. 1Is there a floor drain to remove all leaking water from the filter gallery
floor?

The inspector should note any leaks from valves and pipes ‘and check the floor
drain to determine if it is partially or totally clogged The inspector should
also determine the point of discharge for the floor drain and any other drains
in the filter gallery. Some plants are designed with the clearwell located
underneath the filter gallery. Drains should not discharge to the clearwell and
drain piping should not pass through the clearwell.
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-.3.2.4.8 Disinfection

The practice of disinfection has proven to be one of the most important advances in
reducing the incidence of waterborne disease. In this regard, disinfection is an essential
component of the surface water and GWUDI of surface water treatment process to assure
the destruction or inactivation of disease causing organisms that may not be physically
removed during sedimentation and filtration. Two sets of regulations affect the type of
disinfectants that are used and where they are applied in the treatment process. First, the
disinfection process should assure specific reductions of Giardia and viruses required by
the Surface Water Treatment Rule (SWTR). Second, the disinfection process is restricted
by regulations limiting the formation of certain disinfection byproducts (DBPs). With the
enacment of the Stage 1 DBP Rule in December 1998, any public water system that treats
its water with a chemical disinfectant must meet MCLs or treatment techniques for
several disinfectant residuals (chloramines, chlorine dioxide, chlorine) and their
byproducts [TTHMs (total trihalomethanes), haloacetic acids (HAAS), chlorite, bromate].
It is important that the inspector evaluate whether the disinfection system is adequate to
ensure compliance with current drinking water standards.

Although the primary purpose of disinfection is to inactivate disease-causing organisms
that may not be physically removed during sedimentation and filtration, the disinfection
process often provides other benefits related to improved coagulation, oxidation and
precipitation and/or filtration of iron and manganese and hydrogen sulfide compounds,
taste and odor control, algae control, and a measurable disinfectant residual in the
distribution system. These benefits depend on the type of disinfectant being used and the
point at which it is being applied in the treatment process. Types of disinfectants include
chlorine, chloramines, chlorine dioxide, ozone, and ultraviolet (UV) light.

Chlorine is the most widely used disinfectant for drinking water because of its proven
effectiveness, low capital and operating costs, and established history in the water
industry. Free chlorine provides a high level of disinfection at the treatment plant and a
measurable residual in the distribution system. Unfortunately, free chlorine also
combines with organic precursors that may be present in the source water to form DBPs,
such as trihalomethanes (THMs). As a result, many treatment plants use chlorine in
combination with ammonia to establish a chloramine residual and minimize THM
formation. A chloramine residual is a weaker disinfectant than free chlorine, but is more
durable and easier to maintain in the distribution system. At plants where THMs are not
currently regulated, chlorine is often added at the raw water pump station or the rapid
mixing basin to establish a free chlorine residual through the entire treatment process.
This approach provides a high level of disinfection, improves the coagulation process,
and minimizes algae growth in the treatment umts I-}[owever it may also result in high
THM levels.

Chlorine dioxide is being used as an alternative to chlorine at a growing number of
treatment plants. Even at low concentrations, chlorine dioxide provides both a high level
of disinfection at the treatment plant and a measurable disinfectant residual in the
distribution system. Chlorine dioxide residuals rapidly dissipate in sunlight and often
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cannot be maintained through the sedimentation process. Chlorine dioxide does not form
the same DBPs associated with the use of chlorine, but does form chlorite which is
regulated under new disinfection byproduct regulations.

Ozone is another disinfectant that is used as an alternative to chlorine. Ozone provides a
high level of disinfection, does not form chlorinated byproducts, and improves the
coagulation process. It is also very effective in controlling taste and odor problems.
Ozone is usually added at the beginning of the treatment process. It dissipates rapidly and
does not provide a suitable disinfectant residual in the distribution system. The expense
and complexity of ozonation facilities have prevented serious consideration of the process
at many small and medium size treatment plants. ‘

Ultraviolet (UV) light treatment, at sufficient intensity and appropriate wavelength and
exposure time, is an effective disinfection agent for drinking water. The process involves
the direct exposure of the water stream to UV light. UV systems come in two types,
closed and open, with closed systems more commonly used in potable and sterile water
applications. The effectiveness of UV disinfection depends on the intensity of the
radiation, proper wavelength, exposure time, water quality, flow rate, type and source of
the microorganisms (natural or culture), and the distance from the light source to the
targeted microorganisms (EPA, 1996). UV disinfection is more suitable and effective for
clean water sources with little suspended matter. Therefore, water often should be
pretreated (e.g., for iron and manganese removal) before reaching the UV light
disinfection unit. UV disinfection does not provide a disinfectant residual in the
distribution system.

Disinfectants are added at a particular point in the process for specific reasons. When a
disinfectant such as chlorine or chloramine is used, the disinfectant usually is added at
two general areas in the treatment process. The first area is at the rapid mix and prior to
filtration, which is called pre-disinfection. The second area is after filtration and before
the distribution system, and is called post-disinfection. A disinfectant may be added to
either location, or both. However, pre-disinfection may cause DBPs at levels that might
cause adverse health effects. It is important to establish the need and the expected results
when evaluating the disinfectant addition location. For example, pre-chlorination assists
in iron and manganese removal by facilitating precipitation prior to filtration. If the only
disinfectant addition point is at the post-disinfection zone, then the iron and manganese
particulates would enter the distribution system, leading to customer complaints and
concerns about water quality. Since pH must sometimes be increased to effectively
precipitate manganese, disinfection credit may be impacted.

The effectiveness of the disinfection process in inactivating disease causing organisms is
measured by compliance with the disinfection requirements in the SWTR. With the
enactment of the SWTR, surface water treatment plants were required to demonstrate the
removal and/or inactivation of 3-log Giardia and 4-log viruses. If the quality of the water
leaving the plant meets the minimum requirements of the SWTR, then the facility with
conventional filtration is credited with removing 2-log Giardia and 2-log viruses. A well-
operated and maintained treatment plant with a conventional filtration process can receive a

1
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2.5-log removal for Giardia and 3-log removal for viruses. The remainder should be
inactivated (killed) by the disinfection process. To provide a reasonable means for
demonstrating that the required level of inactivation is obtained, the CT concept was
developed. CT is residual disinfectant concentration (in mg/L) times the water contact
(detention) time (in minutes). The detention time used is T\, which is the detention time at
which 90 percent of the design flow passing through a basin is retained.

The CT values for different disinfectants at various water quality conditions are.provided in
the SWTR guidance manual (EPA, 1991). There are two different approaches in the SWTR
for demonstrating compliance with the disinfection requirements. The first method isto
demonstrate that the facility has maintained a minimum disinfectant residual through the
disinfection zone (i.e., between the disinfectant injection point and the residual
measurement point), based on the projected worse case water quality conditions at the
facility. The second approach is to compare the actual CT to the required CT using actual
conditions (flow, temperature, water quality, etc.) for that day. To determine the actual CT
required to inactivate Giardia and/or viruses for a given day, the disinfectant residual
concentration and the detention time of the water T1o must be known.

The concentration of the residual disinfectant is determined by measuring the concentration
of the treated sample. The detention time is measured either using a tracer study or by
estimating using baffling conditions. The SWTR Guidance Manual provides full details on
how to conduct both measurements, how to calculate the actual CT for various
disinfectants, and how to look up the required CT for different levels of Giardia and virus
inactivation. Inspectors should evaluate whether the plant is operating within the operating
parameters for its C7T requirements.

The SWTR also requires that the disinfectant residual entering the distribution system be at
least 0.2 mg/L and that there be a detectable residual in all parts of the distribution system '
(specific requirements are given in 40 CFR 141.72 and the assessment criteria below).
Therefore, a higher residual may be necessary at the entrance to the distribution system to
assure that an acceptable residual is maintained throughout the distribution system. A state
may have a more stringent requirement. Some states have minimum requirements for
disinfection residuals at the far end of distribution systems, in addition to the minimum
residuals at the entrance to the distribution system. '

The general assessment criteria for the disinfection process equipment were presented
earlier in this section and will not be repeated here. The assessment criterid listed here will
be strictly related to the disinfection process. Suggested assessment criteria for the
disinfection process include:

1. What type of disinfection process and facilites are used at the treatment
plant? Does the operator understand the disinfection process?

The operators should be knowledgable about the disinfection process and .
facilities used at the treatment plant so that the disinfection process can be f
properly managed and adequate d1s1nfect10n treatment provided. The
capabilities of the operators concerning the disinfection process should be
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explored with questions. When the operator is not knowledgeable about the
process and equipment, equipment failures and problems in the effectiveness
of the process may not be resolved in a timely manner. Operator training in
the use and maintenance of disinfection equlpment is important. Since an
operator’s lack of knowledge in this area can pose a serious sanitary risk, it
may be considered a significant deficiency.

2. How was T determined — calculated or field tracer study? How was CT
determined at this facility? How many inactivation logs are required?
What are the disinfection zones in the plant? How is compliance with this
requirement demonstrated — minimum disinfectant residual level or
calculated? Is continuous disinfectant monitoring being done? Are
adequate records kept showing compliance with the CT requirement?

Plant operators should be able to calculate the sum of the actual CT for each
disinfection segment under actual operating conditions (i.e., ZCxT10). The
operator should be able to tell the inspector if the Tio values are based on
tracer studies or on the use of the baffling conditions as directed by the state or
SWTR guidance manual. Generally, T1o is calculated using (peak hourly
rate/volume) x baffling factor. The state provides credit removal to plants
with filtration processes. Determining residual free chlorine should be done in
the lab using one of the EPA-approved methods for analysis. However, the
inspector should use an accurate field kit for on-the-spot measurement of free
chlorine and total chlorine residuals. The sanitary survey inspector should
refer to EPA’s guidance manuals on alternative disinfectants and oxidants
(EPA, 1999a), and disinfection benchmarking (EPA, 1999b) for evaluating CT
credit for disinfectants other than chlorine. The inspector should make sure
that water quality parameter measuring equipment (including temperature and
pH meters) are operational, well-maintained, and properly calibrated.

3. What is the chlorine residual leaving the treatment plant? Does it meet
SWTR requirements? What is the chlorine residual at the first customer
and throughout the distribution system? Does the residual provide
adequate protection out in the distribution system? Do disinfectant
residuals meet state requirements? '

The SWTR requires that finished water leaving the treatment plant have a
chlorine residual that is not less than 0.2 mg/L for more than four hours. The
SWTR also requires the presence of detectable residual in the distribution
system, specifically that the chlorine residual cannot be undetectable for more
than 5% of the samples each month for any two consecutive months (40 CFR
141.72). The residual leaving the plant may need to be higher than 0.2 mg/L
to ensure that an adequate minimum residual is maintained out in the
distribution system. The state may have more stringent requirements.
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3.24.9 Waste Streams

Waste streams (primarily backwash water) from a water treatment plant have been
historically discharged either to a receiving stream or the nearest sanitary sewer. More
facilities are recycling all waste streams to conserve water as much as possible. In such
cases, the recycled waste streams are returned to the head of the plant. The method of
returning this flow can have a significant impact on the treatment plant performance. One
of the major concerns with recycled waste streams is the concentration of microbials,
particularly protozoa such as Cryptosporidium and Giardia. The inspector should check if
the water system’s practices for recycling backwash water are in accordance with applicable
federal and state requirements.

Wastewater from the filter backwash process is usually pumped from a holding pond(s)
back to the raw water line coming into the plant. It is important that the recycled stream
enter far enough upstream of the treatment process to allow for proper monitoring of raw
water quality prior to chemical addition. In some cases, the pumping rate to return the
waste streams as quickly as possible is fairly high (> 25 percent of treatment rate). In
others, the pumping rate is low (< 10 percent of treatment rate). A variable pumping rate
(approximately 5 percent of treatment rate) that provides a continuous flow based on the
treatment rate of the plant is preferable. If the recycle return rate is high (compared to the
treatment rate), hydraulic surges within the facility may result causing a significant
disruption of the treatment process and ultimately leading to a degradation of the finished
water quality. The recycle return rate should be low compared to actual treatment rate to
minimize hydraulic surges.

Another concern of recycling the waste streams is the additional solids added to the existing
raw water. In some plants, the additional solids are needed to enhance the coagulation and
sedimentation process. In others, the additional solids would upset the treatment process,
because the feed rates for the coagulant chemicals may not be set right to accommodate the
higher loading. Solids may not settle in the clarifiers if the coagulant chemical dosages are
not set properly. Therefore, the coagulant chemical dosages should be adjusted to consider
the solids from the recycle stream. Finished water used in backwashing tends to have a
lower pH (0.5-1 unit), a higher temperature (0.5-1°C), and a lower alkalinity than raw
water. The coagulation/flocculation dosages need to be adjusted to account for these
changes in pH, temperature, and alkalinity. '

Suggested assessment criteria for recycling of waste streams include:

1. How are wastewater from the backwash process and sludge from the
sedimentation process managed? Is filter backwash water wasted or
recycled? Are all discharge and disposal activities in accordance with
applicable requirements?

It is important to note the conditions under which wastewater and sludge are
discharged or disposed of. The inspector should also note if the waste stream
is disposed of into a sewer line, french drain, or pond. It is also important to
note whether the backwash water is wasted or recycled. The inspector should
determine if the plant has an NPDES (National Pollutant Discharge ‘
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Elimination System) permit to dispose of backwash waters into surface water.
Additional information on addressing wastestreams can be found in
Technology Transfer Handbook-Management of Water Treatment Plant
Residuals (EPA, ASCE, and AWWA, 1996).

2. If recycled, does backwash water receive any tlfeatment to decrease
pathogen densities?

Many water plants use settling ponds in series andf add oxidants and
disinfectants to recycled waste streams to reduce pathogen population and to
improve coagulation.

3. Do the recycle pumps operate manually or automatically? What is the
recycling rate of the waste streams? How does this compare to the
normal treatment rate (percentage basis)? Is it constant or variable flow?

To avoid disrupting the hydraulic regime of the tréatment plant, waste stream
holding tanks are used. The inspector should note the volume of the holding
tank and the volume of the waste stream being recycled and the portion that is
being wasted.

4. How much solids are in the recycled waste streams? How does this
compare to the solids in the raw water?

The solids content of the recycled waste stream is 1mportant in determining
the coagulant dose needed. The plant should use jar tests to determine the
necessary coagulant dose.

5. Are the coagulant dosages adjusted to accommodate the recycle flows? If
so, how? Are any jar tests performed to determine the impact of the
recycle stream and what changes to the coagulant dosages are needed?

When a plant recycles its waste stream, very often ‘coagulant dose is reduced.
However, in some cases different coagulant is used or a coagulant aid should
be added to the process. Jar tests are crucial in determining coagulation needs
(both quantity and quality).

3.2.4.10 In-Plant Cross-Connection Control

Cross-connections are links between a potable and a non—potable water supply and/or waste
water or chemical supply line, through which contaminating materials may enter a potable
water supply. Cross-connections present a serious sanitary risk to a drinking water supply
since they can be the source of contamination of drinking water leading to illness and
disease. At a cross-connection, contaminants can enter the potable water when the pressure
of the contaminated, non-potable stream is greater than the pressure of the potable water.
This situation causes backflow to occur. There are two types of backflow: back pressure
backflow and backsiphonage backflow:
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e Back pressure backflow is the flow of non-potable, contaminated water
toward a potable water supply because the contaminated water has a greater
pressure.

e Backsiphonage backflow occurs when there is a vacuum in the distribution
pipes of a water system, causing untreated, non-potable water to be sucked out
toward the potable water. (EPA, 1989)

The potential for cross-connections is very high within water treatment facilities. Typical
examples of cross-connections at a water treatment plant are described below and are shown
in Figure 3-13. For example, the check valve near the boiler in Figure 3-13 does not
provide adequate protection since the potable water is not protected against backflow from
the chemical feed line. Back pressure backflow is a potential problem in buildings where
there are two or more piping systems that are not fully separated. A common situation for a
back pressure cross-connection is when the potable water supply for the plant is tied into the
water supply for the chemical feed system. Water containing chemicals under a higher
pressure may backflow into the high water demands that result in a backflow of untreated
water into the distribution system. This is one reason that it is important for a system to
maintain adequate pressure in its distribution system.

A backsiphoning scenario that is found throughout many water treatment plants is the
carrier water supply for a coagulant chemical that may be connected to the plant water
system. A high service pump discharging into the distribution system may cause a negative
pressure and result in backsiphoning of some of the chemicals into the potable supply.
Common cross-connections occur within the plant from high pressure hose bibs without
vacuum breakers. Since negative pressures can also occur within the plant as a result of
using high-pressure hoses supplied by the plumbing system, all hose bibs at the plant
(particularly those that might hang down into chemical tanks or treatment basins) should be
equipped with vacuum breakers. An example of a back pressure cross-connection is a hot
water boiler connected to the plant water system. If the boiler creates a pressure that is
greater than the system pressure, backflow can occur. Other examples of in-plant cross-
connections include unprotected connections between filtered and nonpotable water in the
filter piping gallery and the potable water lines that are used to provide makeup water and
carrier water for chemical feed equipment. A very common cross-connection at surface
water systems is backflow from the raw water source into the clearwell through a spht feed
(pre- and post-chlorination) chlorination system.

When surveying the plant; it is important to determine the source of water for all areas
(chemical, water flush for pump bearings, etc.) that could potentially contaminate the
potable water supply. The water system should eliminate potential cross-connections with
an air gap or the appropriate backflow prevention device (see Figure 3-15). If the plant has
a single plant water supply connection, installing a backflow prevention device on this line
at the connection to the potable water supply will solve the problem. If the piping is such
that a single device will not solve the problem, then a control device will have to be
installed at all uses that pose a potential cross-connection.
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‘ Suggested assessment criteria for cross-connection control in-plant include:

1. Does the water system have a cross connection control plan for the plant?
Is the program active and effective in controlling cross connections?

Treatment plants should have a cross connection control plan for the plant.
The, plan should include testing various cross connection prevention devices
for proper functioning. All pipes in the treatment plant should be color coded.
Hookups to various types of pipes should be different. For example, a hose
that is used to clean the grounds using clear water should not fit on the outlets
of a coagulant or waste pipeline. All pipes should be labeled as coagulant
line, clear waterline, waste line, gas line, etc. Also, flow direction should be
marked on these pipes.

2. What are the water uses in the plant? 'Where does the supply for these
uses come from? Are proper backflow prevention devices installed to
protect potable water at the plant?

All water uses in the plant should be verified. All potable water lines should
be equipped with the necessary air gaps or proper backflow prevention devices
to assure protection against the backflow or backsiphonage of contaminants.
All hose bibs should have a vacuum breaker installed that cannot be easily
removed.

. 3., Are the appropriate backflow preventers used for all existing cross
connections?

The inspector should have a copy of EPA’s Cross-Connection Control
Manual (EPA, 1989) or any equivalent state manual for verification of which
devices ought to be used to prevent backflow.

3.2.5 Priority Criteria

The following criteria related to the water treatment element of the sanitary survey are
considered high priority based on their potential for impacting public health:

e Capacity of Treatment Facilities — The capacity of major treatment
processes needs to be sufficient to produce enough finished water to meet
customer demands (Section 3.2.3).

o Rapid Mix, Chemicals and Chemical Feed Systems, and
Coagulation/Flocculation — The proper use of coagulant chemicals can aid
the sedimentation/clarification and filtration processes (Sections 3.2.4.3—
3.24.5).

o Sedimentation/Clarification — The clarification process allows the
particulates to precipitate and be removed by sedimentation (Section 3.2.4.6).
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e Filtration — Filtration is the last physical barrier for the removal of
particulates, organic and inorganic contaminants, and pathogens in the water
(Section 3.2.4.7).

e Disinfection — Disinfection has proven to be the one treatment process that
has had the most significant impact on public health due to the inactivation of
pathogens (Section 3.2.4.8). ‘

e Waste Streams— Recycled waste streams may have a high concentration of
microbials and solids and may have a lower pH, higher temperature, and lower
alkalinity than raw water. High recycle return rates can cause hydraulic surges
that disrupt treatment processes. Treatment processes need to adequately
account for these factors if waste streams are recycled (Section 3.2.4.9).

e In-Plant Cross-Connection Control — Connections between contaminated
and potable water sources at the treatment plant can lead to contaminated
water supplies, if not controlled. Cross-connections can be present in water
treatment plants and are usually made unintentionally or are made because
their hazards are not recognized or are underestimated (Section 3.2.4.10).

e Treatment Plant Schematic/Layout Map — Modifications to treatment
processes can have a major impact on water quality and should be clearly
identified on treatment plant schematics and layout maps (Section 3.2.2).

3.3 Distribution Systems

The water distribution system is the final link between the watér source and the consumer.
The distribution system is the primary means of delivering drinking water produced at the
water treatment facility to the water system’s customers. A typical water distribution
system comprises miles of water pipes constructed in a network which includes numerous
valves, fire hydrants, pumps, storage tanks, meters, and other appurtenances.

Water distribution systems are generally considered to be a composite of three basic
elements: treated water storage facilities (ground storage tanks, elevated Storage tanks,
standpipes, hydropneumatic tanks), pumping facilities (booster pumps, piping, control,
pump building, etc.), and the distribution lines (piping, valves, ﬁre hydrants, meters, etc.).
These components should be integrated in order to function as a comprehensive system that
can meet various schedules of demand. A thorough inspection of the water distribution
system is needed to determine whether the distribution system can provide a safe, reliable;
and adequate supply of drinking water to the customers.

The objectives of surveying the water distribution system are to:

o Determine the potential for degradation of the water quality in the distribution

system;
e Determine the reliability, quality, quantity, and vulnerability of the distribution
system; and
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e Ensure that the sampling and monitoring plan(s) for the system conform with
requirements and adequately assess the quality of water in the distribution
system.

To meet these objectives, the inspector will need to review system mapping, design and
construction criteria, system operation and maintenance records, and sampling and
monitoring plan(s) in addition to the actual inspection of the system. The following
sections discuss the specific portions of the water distribution system that need to be
evaluated during an inspection. Finished water storage and pumps/pump facilities are
discussed further in Sections 3.4 and 3.5, respectively.

3.3.7 Distribution Maps and Records

The inspector will need to review the mapping and other records for a distribution system to
assess the components and size of the system to be evaluated. Maintaining accurate
mapping and records of the distribution system is essential for a water utility to repair and
maintain the existing system, as well as to plan for future improvements or expansion. The
mapping should show the location, size, and material of all pipes, valves, and fire hydrants
in the distribution system. The mapping should also show any pressure zone boundaries,
pumping facilities, storage tanks, and interconnections with other public water systems. A
distribution system map for a small system could just be one map showing all the pertinent
details. For a large system, the mapping could include an overall system map at a large
scale with many smaller-scale, detailed maps showing the location of all utilities (including
water and other utilities also) and valves at street intersections, on roadways, and other
important areas. The maps should be updated regularly to record any changes or addltlons
to the distribution system.

In addition to the distribution system mapping, an inspector should also review the
historical records for a system. A good record system provides a history of the distribution
system, including normal and emergency operation, maintenance, and repair. The records
should include the standards used for construction, repair, and disinfection of new and
repaired components of the system. Documentation of the inspection, operation, and
maintenance of all valves and fire hydrants as well as leak detection and repairs completed
should be in the record system. Customer complaints and investigation reports with the
findings and actions should also be included in the record system.

Suggested assessment criteria for mapping and records include:

1. Are there maps of the distribution system? Are all major features
shown - line and valve location, size, and material; fire hydrant location;
dead end mains; pressure zone(s) boundary, (if any); ground and elevated
storage tank(s); and booster pump station(s)?

An accurate distribution system map enables systems to locate water mains
and appurtenances for repairs and for maintenance. A distribution system map
also permits the systems to accurately plan for improvements or expansions.
Lack of an accurate map may be an indication that a system does not perform
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| 1

maintenance on its distribution system. Particularly for large systems, the
inspector should check if system problem areas are identified on a system
map. ‘

2. When were the maps last updated? How are changes or additions
reported and the map(s) updated?

The distribution map should be updated to reflect ihe most recent
modifications to the distribution system. Typically the date of the last revision
to a map is noted in the title block or map key.

3. Is there a record system? Does it include docufnentatiomf of operation and
maintenance repairs, leak detection, and construétion standards?

Maintenance and repair records for a water dlstrlbutlon system can provide an
indication of the portions of the distribution system which need to be
rehabilitated or modified. The records should include reports upon repairs
made to the distribution system as well as maintenance activities such as water
main flushing. The other reports which should be maintained are the results of
any leak detection and repair activities. A record of distribution system
standards should also be maintained so that they are readily available to
system personnel and contractors. These distribution system standards should
include standard operating procedures (SOPs) for the repair of broken mains,
as well as the standard details and specifications for pipelines and materials
used in the construction of new water mains. The lack of standard operating
procedures or construction specifications may indicate that repairs or
extensions to the distribution system are not being properly completed.

4. Are customer complaints and investigation reports kept? Is there an
apparent/common problem indicated by the customer complaints?

Customer complaints can provide an indication of where water quality may be
suffering. For example, a high number of stagnant water complaints on a dead
end main may indicate the need for increased flushing or looping the main
back into another part of the distribution system. Systems which maintain
records on complaints an analyze them by mapping or other means, are
proactively addressing potential sources of contamination in their distribution
systems.

3.3.2 Field Sampling/Measurements

Some of the most important data collected by the inspector to evaluate the distribution
system for sanitary risks are found in the field. The inspector should take measurements
and samples for analysis at representative locations throughout the system to determine that
an adequate disinfectant residual and pressure are being maintained.

The disinfectant residual should be measured at the points of lowest potential residual (e.g.,
areas of stagnant water) because these areas represent the greatest challenge for maintaining
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a residual. When taking the sample, proper procedures should be followed to prevent
contamination which may influence the final results. If the disinfectant residual is less than
that required, then the cause for the low residual should be investigated and solved quickly.
The low residual could be caused by the disinfectant feed equipment not being properly
adjusted and set. Excessive chlorine demands in the system could also cause low residual
levels, which may indicate a more serious condition. Line breaks or leaks, backflow or
back-siphonage due to low pressures, and biofilm growth may be responsible for the excess
chlorine demands.

Of the conditions identified that could cause an excessive chlorine demand, biofilm growth
is the least serious from a public health standpoint, but biofilm growth is usually the most
difficult to treat. Besides compromising the disinfectant residual, the growth could also
jeopardize routine microbjological samples. Systems fthat use chloramines as the secondary
disinfectant to maintain the residual in the distribution system are susceptible to biofilm
growth under certain conditions, such as high temperature and high total organic carbon
(TOC) levels. The disinfectant may be consumed by the biofilm growth, leaving the water
unprotected.

When taking the disinfectant residual test, the pressure available at that point in the
distribution system should also be checked. The pressure in a distribution system varies due
to the changes in water demand, changes in pressure head (e.g., as a result of transmitting
water to consumers living on high hills or in deep valleys), and friction losses in the pipe.
As such, there are several pressure zones in a distribution system commonly referred to as
pressure planes. A pressure plane is the portion of a water distribution system served by the
same elevated storage tank or booster station. Additional pressure checks should be
performed at the highest and lowest points of a pressure plane or the distribution system.
The pressure at all points should be at least as high as the normal operating pressure
required by state rules (typically 35 psi). When the pressure is lower than 20 psi, that area
of the distribution system is vulnerable to backflow or back-siphonage of contaminated
water into the system. Excessive pressures (greater than 100 psi) may damage consumer
facilities and plumbing fixtures.

Suggested assessment criteria for data collection include:

1. What are the maximum and minimum residuals at the extremities of the
distribution system or pressure plane? What is the normal residual
range in the distribution system or pressure plane?

The lack of a disinfectant residual in distribution systems which are required
to maintain a residual can be an indication of excessive chlorine demand or
improperly set disinfectant feed rates. Excessive chlorine demand may be
caused by cross connections, backflow into the system, biofilms or line
breaks. Systems with surface water and ground water under the influence of
surface water are required by the SWTR to maintain a minimum disinfectant
residual concentration at the point of entry to the distribution system of

0.2 mg/L (EPA, 1991). ‘
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2. What are the maximum and minimum pressm"es at the high and low |
points in the distribution system or pressure plane? What is the normal
operating pressure in the distribution system or pressure plane?

A system must maintain positive pressure at all times to prevent contaminants
from being drawn into the water mains from outside sources. The lowest
pressure in the system should be approximately 35 psi ( this depends upon
State Standards) and should almost never be lower than 20 psi. Excessively
high pressures can cause damage to the system and may result in high water
use. The inspector should check to see that the system operators check and
record the operating pressure at representative locations throughout the system
(CDOHS and EPA, 1996).

3. How often are pressure readings taken in the distribution system? Are
they representative of the system?

The frequency of pressure readings depends on the size and complexity of the
system. At a minimum, pressure should be checked in the distribution system
when chlorine residual concentrations are checked, and in response to
customer complaints about water pressure. In addition to checking the
pressure in the area near where the customer complaints were received, the
pressure at the highest point in the distribution system or pressure plane
should also be checked. This high point is where you would expect to find the
lowest water pressure.

3.3.3 Distribution System Design and Maintenan¢e

The integrity of the distribution system should be maintained at the highest level possible to
protect public health. Since almost all of the distribution system components are located
underground, they cannot be easily checked to verify that the system integrity is being
maintained. Therefore, standards and procedures for design, material selection, plumbing
code, operation, and maintenance should help maintain the integrity of the system.

3.3.3.1 Design/Material Standards

The major component of the distribution system is the underground pipe. As the largest
element, a design standard should be established that specifies the minimum requirements
for all water lines. To protect the integrity of the distribution system, these standards should
apply regardless of who pays for or installs the line(s). The design standard should specify
the following items:

e Minimum pipe size (typically there should be no lines less than 2 inch);

e Minimum line size criteria (either maximum water velocity or number of
connections served for a given line size); ‘

e Minimum line size where fire hydrants are to be provided (6 inch is the
minimum);
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Minimum line size for a specific requirement of the distribution system (e.g.,
transmiss‘ion line should be at least 12 inches);

Design flow for each type of connection (residential, commercial, industrial,
etc.);

Design fire flow for specific areas of development (residential, commercial,
industrial, etc.);

Location of line relative to other utilities (sanitary sewer, in particular) and
right-of-way limits;

Location or spacing of valves;

Direction of valves (right or left opening);

Type of valves to be used (vacuum/air release, butterfly, or gate valve);

- Location or spacing of fire hydrants;

Type of fire hydrants to be used (dry or wet barrel);

Pipe material, including requirements for internal as well as external
corrosion; '

Appurtenances required for flushing of dead-end lines;
Minimum cover or depth of bury requirements;

Pressure testing to determine that there are no leaks in the line;
Construction or installafcion requirements; and

Location and construction of appurtenances in the floodplain.

Suggested assessment criteria for design/material standard include:

1.

What kind of piping materials are in the distribution system?

The kind of pipe used may provide an indication of the condition of the pipe,
and the amount of corrosion which may be occurring in the pipe. Certain
types of pipes such as ductile iron, cast iron, steel, concrete and asbestos
cement are more susceptible to corrosion when exposed to aggressive soils or
water (CDOHS and EPA, 1996). Often times these types of pipes are lined
internally with mortar or bituminous materials and are sometimes protected
externally. Corrosion of pipes may lead to contamination of the drinking
water by leaks or by the corroded pipe material.

Does the water system have a construction standard for water mains? If
not, what are the criteria for sizing water line, selecting pipe materials,
installing the lines, etc.?

The use of a construction standard by water systems in the construction of
water mains ensures that the pipes and appurtenances in the distribution
system meet minimum acceptable specifications.
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3. Is the standard or method adequate to protect the integrity of the
distribution system initially, as well as over time?

The construction standards will be protective of the water quality if they are
appropriate for the conditions (e.g., aggressweness of the soil and water) for
the specific system. They should also ensure that the pipe and other
appurtenances are manufactured in accordance w1th accepted practices.

4. Are standards actually followed?

Construction standards are only effective if they are followed and enforced.
An inspector should ask how the system ensures compliance with the
standards. Pipes and appurtenances should be inspected by the system prior to
installation. The system should periodically inspect its installation contractors
or crews to ensure that they comply with the standards

3.3.3.2 Maintenance Procedures

Even if the installation of a new waterline and its appurtenances are completed in
accordance with the design standards, the integrity of the distribution system could be
compromised if it is not properly maintained. Procedures and schedules should be created
for the maintenance of all parts of the distribution system. The maintenance procedures for
piping systems would include line flushing at a regular interval. For valves, verifying
location and regularly exercising the valve between the open and closed positions will help
maintain the valve, and keep it ready for an emergency. ‘ ‘

Suggested assessment criteria for maintenance procedures include:

1. Does the water system have a maintenance proeedure for all components
of the distribution system? If not, is anything being done to maintain the
system components? What?

A system should have a set of distribution system maintenance procedures to
ensure reliable service, to minimize emergency repairs, and to minimize the
potential introduction of contaminants. The distribution maintenance
procedures should address water main flushing, valve operation and fire
hydrant flushing as described below.

2. Does the system regularly flush the water mains within the distribution
system?

Flushing of water mains removes sediments or other contaminants which can
accumulate in pipes over time, and can lead to taste and odor problems. The
system should develop a schedule for flushing mains before taste and odor
problems develop. Dead end sections of the system may require more
frequent flushing than other portions of the system.

t
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3. Does the system have a program for inspecting and exercising valves?

The system should havea program for inspecting and maintaining all valves.
Generally, the valves in the system should be operated at least once a year.
The system should have a program under which all valves are opened and
closed (or closed and opened). The system should maintain a record of each
opening and closing which includes the number of turns of the valve and the
date it was exercised. The valve should also be examined to note the
condition of the valve packing stem, stem, stem nut, and gearing (CDOHS and
EPA, 1996). Because large valves that have been in service for many years
may be more prone to breakage, it may be appropriate to exclude them from
the valve exercise program (AWWA, 1999). A system’s valve exercising
program should follow AWW A-recommended practices.

4. Does the system regularly inspect and operate its fire hydrants?

The system’s maintenance procedures should include a program to inspect and
operate fire hydrants at least two times each year. The hydrants should be
inspected for leaks, and dry barrel hydrants should be checked to ensure the
barrel drains after use. Nozzles and caps should be cleaned and lubricated.
The hydrant should be opened fully and flushed to waste (CDOHS and EPA,
1996).

3.3.3.3 Disinfect_ion of New Water Lines

The distribution system integrity could be compromised if procedures are not followed to
protect it from contamination when installing new lines or repairing existing lines. The
primary barrier to contamination in the distribution system is the initial disinfection of new
or repaired water lines. Following an adopted procedure or standard ensures that the barrier
is created to protect the system. AWWA Standard C-651, which is a recognized, national
standard, specifies the means and methods for using the various forms of chlorine to
disinfect water lines. :

Reducing the sources of contamination in the new or repaired pipe will enhance the
effectiveness of the disinfection and flushing process. The first step of the installation
procedure to reduce contamination sources is to keep the pipe as clean as possible before it
is installed and placed into service. Special care should be taken to prevent or minimize the
amount of deleterious material entering the new pipe.

Once the installation is complete, the new water line is filled with water and pressure tested
for leaks. The pressure should be at least one and a half times the maximum operating
pressure of the system. The time period for the test is dependent on the test pressure used.
The higher the test pressure the shorter the time period can be. Typically, the test pressure
is 150 to 200 psi, and the time period is at least 6 hours.

Flushing the line, once it is completely installed and tested, will help remove the dirt and
debris that was not cleaned out during installation. As a general rule, the velocity of the
water during this flushing period should be at least 5 feet per second to scour out the
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remaining dirt. In addition, the flushing period should last long enough to turn the water in ‘
the pipe over two or three times.

A sufficient amount of the chosen disinfectant is added to the water line that results in a
disinfectant residual 50 to 100 times the normal operating residual. The high level of the
disinfectant inactivates any microbiological contamination that may have occurred in the
pipe. To ensure that the pipe is thoroughly disinfected, the high disinfectant residual water
should remain in the pipe for a designated holding period in accordance with the standards.

After the required holding period, the pipeline should be flushed to remove the water with
the high disinfectant residual, and any debris or harmful matter that might be left in the pipe.
A sample of the water is collected for a bacteriological test after the high disinfectant level
water is purged. One bacteriological sample should be collected for every 1,000 feet of new
pipe laid. The bacteriological test will show if any contamination sources remain in the
pipe. If the tests are negative, then the new water line can be placed into service. If the test
proves positive, then the waterline should be disinfected and flushed until the test is
negative. The procedures for the disinfection of-a new water line should include a
contingency if the bacteriological tests are found to be positive for more than two or three
times.

Suggested assessment criteria for disinfection and flushing procedures for new wdter lines
include:

1. Does the water system have a procedure for disinfecting and flushing new ‘
water lines? If not, what steps does the system follow when installing new
lines?

Disinfection of newly constructed water mains prior to placing it into service
prevents the introduction of microbial contaminants that may have
accumulated inside the pipe during the construction process. A system should
require disinfection and flushing of its newly constructed mams in accordance
with AWWA Standard 651 or its own equivalent standard

2. Are there reports or test results which document the flushing and
disinfection of new water mains and the subsequent testing?

A system should maintain records of the d1s1nfect10n and flushing of new
water mains. The records should include at a minimum the results of the
bacteriological testing done to ensure the new main was disinfected.

3.3.3.4 Disinfection of Repaired Water Lines |

The disinfection and flushing procedures for new lines typically cannot be used when
repairing existing water lines, because of the need to minimize the disruption of service to
customers. Repairs can range from the easy, such as installing a repair clamp, to the very
difficult, such as replacing a joint of pipe in a very deep hole where there is a lot of erosion
due to the leaking water. Procedures should cover the extreme as well as all the various
situations in between.
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Leaks or breaks that can be fixed with a repair clamp while the main is in use under normal
operating pressure pose little danger of contamination and require no disinfection of the
line. The repair clamp should be sprayed or swabbed with a chlorinated solution to clean it
before installation. Following these procedures should allow the line to be returned to
service as soon as the leak is repalred

When there is a leak on an existing water line, the ground in the area will likely be wet. If
there is a sanitary sewer line in the area, the open area could be contaminated by the nearby
sewer. Workers should sprinkle liberal quantities of sodium or calcium hypochlorite around
the open area to reduce the danger of pollution from the sewer line. All fittings, pipe, or
clamps required for the repair should be sprayed or swabbed with a concentrated-solution of
chlorine to thoroughly clean them. The distribution system should be thoroughly ﬂushed to
remove any sediments that may have been disturbed.

Wherever possible, the section of the water line where the break or leak is located should be-
isolated by closihg distribution valves and turning off all service connections. After
repairing the line, the section should be flushed and disinfected in accordance with
acceptable procedures or standards, such as AWWA Standard C-651 or the Ten State
Standards (GLUMRB, 1997). The line should then be flushed until all discolored or
chlorinated water is eliminated. If possible, a bacteriological test should be taken to
determine that there is no contamination. For disinfection of main repairs, the use of
sodium or calcium hypochlorite may not always be appropriate. Since granular or tablet
forms of chlorine can be slow to dissolve and main repairs are done as quickly as possible,
careful use is necessary to avoid sending highly chlorinated water out to customers.

Suggested assessment criteria for disinfection and flushing procedures for repairing water
lines include:

1. Does the public water system have a procédure for disinfeéting and
flushing repaired water lines? If not, what steps does the system follow
when repairing existing lines?

Disinfection and flushing of repaired water lines is more difficult than for
newly constructed mains but equally important. The system should have in
place standard procedures to minimize the contamination of line during the
repair. The procedures should include sprinkling calcium hypochlorite in the
area surrounding the main break, swabbing the fittings, pipe and clamps with
chlorine and flushing the section of the line to remove sediments.

2. Are there adequate rep'air materials on hand?

In addition to reviewing the procedures for.disinfecting repaired mains, the
inspector should ensure the system has sufficient quantities of d1smfectant
powder, repair sleeves, and other materials necessary to implement the
disinfection and repair procedures.
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3. Are there reports or test results which document disinfection of repaired
water mains and any subsequent bacterlologlcal testmg"

A system should maintain records of the disinfection and flushing of repaired
water mains. If any bacterialogical testing was done, the system should have a
record of the results. Repairs are often done on an emergency basis and as
quickly as possible, so in some cases there may not be suff1c1ent time for
water quality sampling.

3.3.3.5 Flushing Procedures

Flushing is normally used to clear up colored water or to remove sediment and biofilm in an
existing main and improve the disinfectant residual in dead-end lines. For most distribution
systems, it is only necessary to flush out sediment that may have been deposited in areas
where the water velocity is insufficient to keep it in suspension. Customer complaints about
water quality will provide an indication of the area(s) that need(s) flushing. A good
maintenance procedure would include flushing different areas of the distribution system on
a regular basis to reduce the potential for water quality degradation.

Suggested assessment criteria for flushing procedures include:

1. Does the public water system have a proceduré for flushing a portion of
the distribution system on a regular basis?

The system should have procedures to flush water mains in the distribution
system regularly. Flushing of water mains removes sediments or other
contaminants which can accumulate in pipes over time, and can lead to taste
and odor problems. The system should develop a schedule for flushing mains
before taste and odor problems develop. Dead end sections of the system may
require more frequent flushing than other portions of the system. Flushing
procedures should ensure that a minimum flushing velocity of 2.5 feet per
second (CDOHS and EPA, 1996).

2. Are there reports or records which document the portions of the system
which have been flushed and the date of the flushing?

A system should maintain records of the ﬂushing;of water mains. The records
should include at a minimum the portion of the system flushed and the date of
the flushing event.

3.3.3.6 Cross-Connection Control

A piping cross-connection is defined as an actual or potential physn:al connectlon between a
water system and another water source of unknown or questionable quality. The physical
connection could allow water of a questionable quality to backflow into the water system
either as a result of backpressure or backsiphonage backflow. Backflow is the unwanted
reversal of water. Backpressure backflow refers to the flow of water toward a potable
supply when the contaminated water’s pressure is greater than the potable water’s pressure.
Backsiphonage backflow is a result of a vacuum in the disuibﬁtion pipes of a potable water

|
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supply. If a negative pressure develops in the distribution system, water can back-siphon.

. Therefore, if there is a cross-connection with a questionable source, a potential for
contamination of a water system exists. An example of a cross-connection in the
distribution system is shown in Figure 3-14. (UFTREEO Center, 1998)

In the past, the best means of eliminating cross-connections was constant surveillance and
inspection of new and existing buildings. Presently, most cities have adopted a plumbing
code that requires the builder of a new or remodeled facility or building to eliminate all
cross-connections. In addition, the code usually allows local building officials to inspect the
facility or building to look for cross-connections during construction, and annually
thereafter.

The preferred method for cross-connection control is an air-gap. An air-gap is a separation
between the pipe or fixture supplying the water and the receiving fixture (i.e., at the water
outlet). An air-gap should be twice the diameter of the water outlet pipe (UFTREEO
Center, 1998). Air gaps cannot be installed in pressurized systems. Other backflow
prevention devices are necessary when an air gap cannot be made, or to provide additional
protection.

©Arasmith Consulting Resources
(Source: UFTREEQO, 1998; Used with permission)

' Figure 3-14. Example of a Distribution System Cross-Connection
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The most common backflow prevention devices for the control of cross-connections are
vacuum breakers, double check valve assemblies, and reduced pressure principle (reduced
pressure zone) devices as shown in Figure 3-15. For outside fixtures, such as a hose bib (an
outdoor faucet to which a hose may be connected), the plumbmg code may require that
vacuum breakers be installed. Each device has a specific application and protects against a
different type of contamination hazard.

Pressurc-type Vacuum Breaker Installation
Valve 2 6 vers, R b
4 I

[y Test Cock

Reduced Pressure Zone Backflow Preventer--Principle of Operation

R

asavanmannnRRLRRay,

v
4

Valve ) . . .
-I Normal Direction of Flow Reversed Direction of Flow

Double Check Valve

(Source: EPA, 1989a; EPA, 1989)

Figure 3-15. Common Devices for Cross-Cénnectibm Control
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A plumbing ordinance requiring the control of cross-connections is the first step of the
process to eliminate the potential contamination of the distribution system. The system
should have a program to inspect or locate actual or potential cross-connections. Backflow
prevention devices should be tested after installation and repair. Testmg should be requlred
and performed by certified testers.

Additional information can be found in the Cross-Cornnection Control Manual (EPA, 1989)
and from other industry sources such as The Manual of Cross-Connection Control , ninth
edition from the University of Southern California (USC) Foundation and the AWWA M-
14 Manual, Recommended Practice for Backflow.

Suggested assessment criteria for cross-connection control include:

1. Does the water system have a formal program to address cross-
connections? If not, what steps does the system take to eliminate cross-
connections?

A system should have enforceable provisions in the plumbing or building
ordinance which require the builder of a new or remodeled facility to install
backflow prevention devices on all cross connections. The system should set
minimum standards for backflow prevention devices and should actively work
to inform plumbers and mechanical contractors of its cross connection control
policies.

2. Is there an inspection of new construction as well as follow-up
inspections? How often do follow-up inspections occur? Is there a log or
documentation of these inspections?

There system should ensure that inspections are conducted of all new
construction or remodeling projects within its service area to ensure that all
potential cross connections are eliminated by the installation of a backflow
prevention device.

3. Is there a requirement for the annual testing of the installed backflow
prevention devices? What documentation is available? What
qualifications must a tester have? How many certified testers of.cross-
connection devices are available?

The inspector should check to see if the system inspects backflow prevention
devices or requires its customers to inspect and maintain backflow prevention
devices. ‘

3.3.3.7 Elimination of Water Loss

Water systems are currently able to, or should be able to, meter all sources and uses of
treated water. The metering of all sources and end users allows the system to account for
the water from production to the end user. This accounting of water provides valuable
information, such as per capita water use, and determination of unaccounted water or water
losses.
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When a system compares the water pumped into the distribution system from its source(s)
to the water billed to customers, typically the amount billed is less than that pumped. The
difference is the water loss. There are numerous reasons for loss of water in the distribution
system. The two biggest causes of water loss are meter inaccuracy and leaks in the
distribution system. Other sources of losses normally not accounted for by metering is the
water used for fire protection and construction.

Generally, if the water loss for a system is 10 percent or less, then that system is considered
a “tight system,” meaning that there are very few sources of water loss that the system can
identify. If the water loss for a system is greater than 10 percent, then a program should be
instituted to eliminate the “excessive loss” of water. A systematic program should be
followed to eliminate the source(s) that are easiest to identify and the least costly to correct.

Evaluation of Service Meters

Normally, the first step of a program to reduce water losses should start by checking the
accuracy of the meters at the source(s) and end user or customer. Checking these meters
will require the use of another calibrated meter with known accuracy, SO a comparison can
be made between the two meters.

The main meter at the source(s) should be checked and recahbrated at least annually. The
size of the meter and the amount of water used by a specific customer annually dictates how
often these meters should be checked. Large meters (the definition of large is system
specific) should be checked at least annually, while individual residential meters should be
checked every five to seven years. Typically, a system will establish a program to replace
all residential meters over the five to seven year period suggested, because it is easier to
rebuild these meters in a shop than to recalibrate them in the ﬁeld.

As the process of recalibrating meters proceeds, the new data obtained about meter accuracy
should be compared to the original water loss data. If recalibrating the meters reduces water
losses sufficiently to designate the distribution system as tight, then the public water system
does not need to continue with its program to reduce water losses. However, all systems
should adopt a goal to continually reduce unaccounted for water.

Detection of Leaks

If the main meter(s) have been checked and recalibrated, but water losses are still too high,
then the system should begin looking for leaks in the distribution system. The first step of a
leak detection procedure should be comparing the water usage for designated areas of the
distribution system. These areas should be defined to allow for the easy determination of
per capita or per connection water usage. If one area has a higher usage than normal and
there is no reasonable explanation for the difference, then this area would be one that should
be checked for leaks. ‘ ‘

All customers in the area should be checked to determine that there are no unmetered water
users that may cause the higher than expected water usage. If all customers are metered,
then the distribution system should be checked for leaks. It is expected that the water from
a leaking pipe will rise to the surface providing an easy means of locating the leak. Because
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this type of leak is easily located and corrected, it is not counted in the leaks that cause a
significant water loss.

The leaks that account for most of the water loss in a distribution system are the ones that
are not easily located by rising to the surface. Different means or methods are needed to
locate these types of leaks. With the technology available, there are numerous methods to
detect leaking pipes in the ground. The most commonly used technology to locate these
leaks is a hydrophone. With this instrument, leaks can be located by the sound of water
rushing out of the pipe. Once located, the leaks can be fixed as they are found.

Suggested assessment criteria for the elimination of water losses in the distribution system
include:

1. Is all source water metered at the point of entry into the distribution
system? Are all customers metered? How often are the meters checked
and recalibrated, if necessary?

The system should have meters at all points at which water is supposed to
enter and exit the distribution system. This includes all water supplies and all
customers. These meters should be read by the system on a regular basis. The
system should also check and calibrate meters to ensure the data collected is
accurate.

2. Is the water loss for the system calculated?

The system should take the water meter readings and calculate the average
volume of water pumped into the distribution system by the water sources and
the average volume of water withdrawn from the distribution system. The
difference between these two average values is the water loss within the
distribution system. ‘

3. Is the water loss for the system greater or less than 10 percent? If greater
than 10 percent, what is the system doing to reduce its water losses?

There will always be a certain amount of water loss within a system due to the
un-metered withdrawal of water from the system for activities such as water
main flushing, fire hydrant testing and fire fighting activities. However,
experience with well operated systems indicates that these losses should not
exceed 10 percent of the total amount of water supplied to the system.
Systems with greater than 10 percent loss should undertake a leak detection
and repair program.

3.3.4  Priority Criteria

The following criteria related to the distribution systems element are considered high
priority based on their potential for impacting public health:
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Field Sampling/Measurementé — Adequate disinfection residuals and water
pressures in the distribution system are essential for preventing contamination
of finished water as it is delivered to consumers (Section 3.3.2)..

Disinfection of Repaired Water Lines — If the water distribution syStem is
not properly cleaned and disinfected, system personnel cannot prevent the
contamination from spreading to the consumer (Section 3.3.3.4).

Disinfection of New Water Lines — If the water distribution system is not
properly cleaned and disinfected, system personnel cannot prevent the
contamination from spreading to the consumer (SCCUOH 3.3.3.3).

Cross-Connection Control — Connections between contaminated and potable
water sources, if not controlled, can lead to contamination of entire water

- |
system (Section 3.3.3.6).

Elimination of Water Loss — Excessive leakage can lower water pressure in
the distribution system and increase the opportunity for contamination
(Section 3.3.3.7).

Distribution Maps and Records — Modiﬁcationg to the distribution system
can impact water quality and should be identified clearly on distribution
system maps (Section 3.3.1). ‘

3.4 Finished Water Storage

|
|

Prior to the field inspection, the inspector should obtain the information avallable on the
storage facilities for the subject water system from the state’s files or the last sanitary
survey. The information on storage facilities should include the type of storage (ground,
elevated, or hydropneumatic) included in the system, and the volume and location of each
storage tank.

Finished or treated water storage facilities provide the followihg benefits to the operation of
a distribution system:

Allow treatment facilities to operate at or near uniform rates, even though the
demands of the system may greatly fluctuate;

Supply the peak and emergency needs of the systém'
Maintain an adequate pressure in the system, When designed for that purpose;
Provide extended contact or detention time for d131nfect10n

Allow for the sedimentation of settleable pamcles that may have passed
through the treatment facility; and

Serve as reservoirs for the blending and mixing of water from different
sources that may have varying water qualities.

The objectives of surveying the finished water storage facilities are to:
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e Review the design and major components of storage to-determine reliability,
- adequacy, quantity, and vulnerability; -

e Evaluate the operatlon and maintenance and safety practices to determine that
storage facilities are reliable; and e Lo

e Recognize any sanitary risks attributable t«o storage facﬂmes (UFT REEO
Center, 1998).

To accomplish these objectives, the inspector needs to review the information available
from state files for the system’s finished water storage facilities. In the field, the inspector
should perform an inspection to verify the information and to determine that the finished

- water storage facilities are adequate and in acceptable condition. To verify some of the
storage tank information and adequately assess facility conditions, the inspector may need to
climb storage tanks as part of the inspection (particularly if the water system uses elevated
tanks and standpipes). Since this can pose safety hazards (e.g., slipping, wasps), inspectors
who are expected to climb storage tanks as part of the tank inspection should receive written
inspection procedures and training in appropriate safety procedures (e.g., use of safety belts
and cables). In some cases, the results of a recent inspection done by a qualified tank
contractor may provide the inspector with any necessary information without climbing the
tank. Some states do not allow their staff to climb water towers, so inspectors may need to
rely on information from tank contractor inspections, ground level observations, and
conversation with water system operators to verify file information and assess the adequacy
and condition of storage facilities.

3.4.1 Type of Storage

The inspector should determine the types of storage facilities in the system. Storage
facilities are designed to provide for the (1) storage of treated water (ground storage) that
can be pumped into the distribution system or (2) maintenance of an adequate service
pressure (elevated, hydropneumatic, or ground storage that is built at a location to act as
elevated storage). Storage facilities may be closed tanks or reservoirs.

The first treated water storage tank in a water system is typically the clearwell, located at the
treatment plant. The clearwell provides both a treated water reserve for delivery to the
distribution system and additional detention time for more effective disinfection. These
tanks are sometimes located partially or completely below grade to allow gravity flow from
the filters to the clearwell. While this approach reduces operational costs by avoiding
additional pumping facilities, those portions of the tank that are below grade cannot be
easily inspected and the tank may be vulnerable to seepage from shallow ground water.

Depending on the complexity and size of the distribution system, the next storage tank will
probably be designed to provide pressure maintenance for the distribution system. If the
system serves a small number of customers, a pressurized tank called a hydropneumatic
tank (controlled by both water and air pressures) will most hkely be used to maintain the
system pressure, because it is cheaper to build than an elevated tank. For larger systems, an
elevated tank, which is a tank constructed on structural supports, would be used to maintain
an adequate pressure as long as the height is adequate. Different sections of the distribution
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depending on the water demand and pressure head requirements. For the largest systems, or
a system with significant topographical variation such that pressure planes are required, a
ground storage tank could be used to provide the system pressure maintenance for a lower
area or pressure plane and act as storage for an upper plane. Figures 3-16 and 3-17 depict
the various types of storage facilities and pressure maintenance facilities, commonly used in

system are maintained at different pressures (commonly referred to as pressure planes),
a water system.

? p ‘ GROUND

©Arasmith Consulting Resources
(Source: UFTREEO Center, 1988; Used with permission)

Figure 3-16. Types of Storage Facilities

April 1999 3-98 ’ ' EPA Guidance Manual
Conducting Sanitary Surveys of Public Water Systems-Surface Water and GWUDI




3. CONDUCTING THE SURVEY

PRESSURE RELIEF VALYE

ﬂ M
[~}
,

©Arasmith Consulting Resources
(Source: UFTREEO Center, 1988; Used with permission)

Figure 3-17. Typical Hydropneumatic Tank Installation

‘ Suggested assessment criteria for the type of storage facilities include:

1. Are the storage facilities covered or otherwise protected?

The IESWTR prohibits the development of new uncovered finished water
reservoirs, so any storage facilities constructed after IESWTR promulgation
must be covered. EPA recommends that any uncovered finished water storage
facilities in existence at the time of IESWTR promulgation either be covered
or eliminated from use. Covers prevent airborne contamination from insects,
birds, and mammals, and also prevent algal contamination. Covers must be
watertight to prevent contamination from entering. Where covering or
eliminating uncovered reservoirs is not possible, there are measures that a
water system should take to prevent contamination. Development and
implementation of these measures is covered in EPA’s Uncovered Finished
Water Reservoirs Guidance Manual (EPA, 1999d).

2. Where do the overflow pipes end? Do they discharge to a splash pad? Are
they equipped with hinged and weighted flaps?

Overflows should not be discharged to the ground or to any storm or sewer
line. The overflow line should drain 12 to 24 inches above the ground to an
open basin or splash pad. A splash pad prevents erosion of the area below the
. line and around the tank supports or foundation. Overflow pipes should be
. equipped with a hinged and weighted flap to prevent the entrance of small
mammals, birds, insects, and contaminants.
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3. Do the air and roof vents have a screen? Are tjhey protected from rain?

A fine mesh screen prevents the entrance of birds, insects, and small debris into
the tank. However, a fine screen must be designed to fail in the event of
clogging, to prevent the tank from imploding in the event the clogged screen
causes a vacuum effect. Vents should be covered {Jr face downward to protect
the tank from rain. ‘

3.4.2 Location of Storage

The inspector should determine the location of storage facilities to assess their potential to
compromise the integrity of the delivery system. The surrounding area needs to be
inspected for sources of potential contamination and sources that may cause physical
damage to the tanks. The location and size of the storage tanks can be obtained from the
distribution system maps discussed previously. In addition, the tank location should be
shown on a United States Geological Survey (USGS) topographxcal quadrangle map so that
coordinates can be determined and placed in the state’s Geograpmc Information System
(GIS) to be used for identifying potential sanitary hazards that mlght be located nearby.

If the state does not have a GIS, the inspector should use the topographlcal map during the
site visit to assess the potential impacts of nearby sanitary hazards. The inspector should
discuss the characteristics of the surrounding area with the operator to find out if there have
been any changes since the last survey that may pose a sanitary hazard or if there are any
questions or concerns about the site itself. The location of the tank on the site should be
assessed relative to trees and buildings that could fall on the tank and cause damage. In
addition, it is important to assess the general maintenance of the site (e.g., grass mowed and
free of trash and debris).

Suggested assessment criteria for the location of storage facilities include:

1. Are there any potential sanitéry hazards in the area? If so, what and
where are the hazards? Are the hazards close enough to be of concern to
the storage facilities?

These hazards include sewage treatment facilities, ‘septic tanks, and absorption
systems, sanitary landfills, fuel tanks, industrial pollutant discharges, livestock,
surface runoff and poor drainage. Identification of the hazards in relation to the
location of the storage tanks or reservoir is important in determining the
potential threat to public health. These hazards could contribute to pollutant
seepage into the storage tank. Surface runoff and underground drainage should
be away from the structure.

2. Are there any physical features on or around the site that could damage
the tank?

Trees or other natural features around the tank should not be situated near
enough to damage the tank if they fall or are moved by forces of nature.
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3. Is the site well maintained?

A well-maintained site, with proper grading to facilitate drainage and free of
debris and other potential contaminants, prevents damage to the tank.

3.4.3 Capacity of Storage Tanks |

Storage tank capacities should be adequate to meet the water demands of the system, should
meet applicable state requirements and industry standards, and be consistent with accepted
engineering practice. For example, the total capacity of both ground and elevated storage
tanks could be based on a recomnmended level of 200 gallons per connection. For elevated
storage tanks alone, a recommended capacity of 100 gallons per connection is often used.
For systems using hydropneumatic tanks instead of elevated tanks, recommended capacities
are 20 gallons per connection with ground storage and 50 gallons per connection without
ground storage. Capacities for pumps and pumping equipment associated with storage
tanks are discussed in Section 3.5.

Suggested assessment criteria for the capacity of storage tanks include:

1. Is the storage capacity adequate?

It is important to determine whether the type of storage facilities provided are
sufficient for the distribution system. If a large system uses a hydropneumatic
tank, for example, the storage may not be sufficient for the pressure head
requirements of the distribution system. Water facilities should have at least
one day of reserve capacity to allow for power outages and fire control.
Facilities without backup storage may lose system pressure in the event of a
power surge. '

2. In case of elevated storage tanks, are tanks properly sized and elevated to
assure adequate pressures throughout the distribution system?

The water tank should be properly sized and elevated to produce pressures of
at least 35 psi at the lowest operating level of the tank. Operating pressures in
the distribution system should not be allowed to exceed 100 psi.

3.4.4 Design of Storage Tanks

The inspector should examine the design criteria of the storage tanks to assess their
potential to meet the water demands of the distribution system and retain structural integrity.
Design and construction standards need to be appropriate for the intended use of a storage
tank.

3.4.41 Storage Tank Components

The series of standards used to design tanks with all the necessary components identified is
the AWWA D-100 series. The construction material for the tank should also be examined
for structural integrity as well as for any sanitary hazards. For example, opportunistic
pathogens, such as Klebsiella can grow to high levels in wooden storage tanks. Figure 3-18
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provides a schematic of the various components of a storage tank. The following is a listing
of the minimum criteria for a treated water storage tank, whether it is a ground or elevated
storage tank:

Roof sloped to prevent standing water;
No leakage through the roof;

’ A lockable access hatch on the roof w1th a ralsed curb

Vent on the roof with openings that face downward w1th a fme corrosxon
resistant screen; »

Water level measurement device; ‘

Overflow that terminates above ground with a hinged and weighted flap on the
end; S ‘

Inlet and outlet piping located to ensure proper c1rculat10n of water
Drain to remove accumulated silt from the bottom of the tamk

Access openings on the side (at least 2);

- Access ladder with proper safety equiprnent;

Valves on inlet and outlet for isolation;
Bypass around the tank for maintenance;
Control system to maintain water level i in tank; and

Alarm system for high/low water levels.

Suggested assessment criteria for the minimum design components for storage tanks

include:

1.

Does the tank have all the minimum components listed dbove" Alre these
components in good condition?

1

The inspectron items listed above are 1mportant for maintaining the structural integrity of
the tank, thereby minimizing contamination of the water.
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(Source: UFTREEOQ, 1998; Used with permission)

Figure 3-18. Components of a Storage Tank

3. 4 4.2 Hydropneumatlc Tank Componpnts

Hydropneumatlc tanks are specially des1gned storage tanks Wthh prov1de pressure
maintenance for the system. Hydropneumatic tanks are not storage tanks, technically

speaking, but are pressure maintenance facilities. It is important that an auxiliary power
source such as a backup generator or separate power supply be prov1ded to ensure that the
hydropneumatic tank and associated service pumps continue to operate in the event that the
primary power source fails. The minimum design components for this type of tank are _
significantly different than a ground or elevated storage tank. Figure 3-17 provides a typical
hydropneumatic tank installation. Hydropneumatic tank systems can use any of several
types of pressure storage tanks. Figure 3-19 depicts the various types of pressure tanks
available. While hydropneumatic tanks can be either horizontal or vertical, most that are
used in public water systems are horizontal.

EPA-Guidance.Manual 3-103 April 1999
Conducting Sanitary Surveys of Public Water Systems-Surface Water and GWUDI




3. CONDUCTING THE SURVEY

AIR VOLUME
CONTROL
1

IR
: DlA;’HRAGM i BLADDER
! |

o3

|
| ©Arasmith Consulting Resources
(Source: UF TREEO, 1998; Used with permission)
|

Figure 3-19. Types of Pressure %Tanks

For a hydropneumatic or pressure tank, the design criteria should include the following:

e Tank is located completely above ground
e Tank meets ASME standards with a ASME name plate attached

e Access port for periodic inspections

e Pressure relief device with a pressure gauge
e Control system to maintain proper air/water ratio

e Air injection lines equipped with filters to remove contaminants from the air
line ‘

| ‘
e Sight glass to determine water level for proper air/water ratio

e Slow closing valves and time delay pump controls to prevent water hammer.

Suggested assessment criteria for the minimum design compohents for hydropneumatic
tanks include: '

1. Does the tank have all the minimum componeljlts as reqﬁired? Are these
components in good condition? Is the tank capacity adequate?

The inspection items listed above are important for maintaining the structural
integrity of the tank, thereby minimizing contamination of the water.

3.4.5 Painting of Storage Tanks

The inspector should assess the painting of storage tanks to determine the potential for lead
to enter the water. Historically, the best type of coating for a tank included lead, because it
adhered very well to the metal substrate forming a bond that was hard to break. In addition,
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coal tar coatings were applied to the inside of many older elevated storage tanks. Currently,

‘ lead may not be used in any paint system that comes in contact with potable water. The
paint used on storage tanks must be approved for potable water use and must be certified to
conform with ANSI/NSF Standard 61 and applied by an accredited organization. Paint
coating systems are important for assuring that the interior and exterior surfaces of the tank,
as well as the tank appurtenances, are adequately prote cted from corrosion and structural
damage ~

Suggested assessment crlterla for the pamtlng of stora;re tanks 1nc1ude

1. When was the last time the tank was repainted? What type of paint was
 used? Was it a lead-based paint? Was the paint in conformance with
ANSI/NSF Standard 61 for potable water use?

Paint used for surfaces in contact with potable water should be approved under
ANSI/NSF standards. Lead-based paints are prohibited for use with potable
water and other unauthorized paints or coatings can create water quality
problems and cause organic or inorganic contamination of the stored water that
might cause adverse health effects (EPA, 1989a).

2. Is the paint in good condltlon"

Chipping, cracking, or fading of the paint coating on the tank surfaces and
appurtenances indicates the potential for contamination, corrosion, and

' structural damage.

3.4.6 Cleaning and Maintenance of Tanks

The inspector should assess the frequency of general cleaning and inspection of the tanks.
On a daily basis, the operator should be checking the general condition and operating level
of the tank. On a weekly basis, the sanitary and structural condition of the basic tank

- components should be checked in more detail. (In the case of elevated storage tanks, some
inspection activities may have to be done as part of the annual inspection.) On an annual
basis, the entire tank and all appurtenances should be thoroughly inspected by qualified
personnel and the results documented in a written report. :

Suggested assessment criteria for the cleaning and maintenance of tanks include:

1. Does the tank appear structurally sound?

The inspector should look for signs of cracks, leaks, rust, corrosion, failure in
steel supports, and other indicators that the tank has not been properly
maintained and may not be structurally sound.

2. How often are inspection and cleaning performed? How often does the
water system have its storage tanks inspected by a qualified contractor?

The operator should inspect tanks on a daily basis. As noted abbve, basic tank
components should be checked in more detail each week, and the entire tank
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1 o

and appurtenances checked annually. In addition to general inspections, a
thorough structural and coating inspection should be done by qualified
personnel at least every five years (UFTREEO Center, 1998).

‘ 1 ; :
3. How is the water supply continued when the storage tank is out of service
for mamtenance"’

The inspector should ensure that the system has a plan for mamtalmng the
distribution system pressure when the tank needs to be removed for
maintenance.

4. When interior maintenance has been performejd, are stofage tanks
disinfected before being used? |

i . .
‘Storage tanks should be disinfected to ensure water quality before being
returned to service. ‘

3.4.7 Site Security

i
The inspector should assess the site security of the water system to deterrnine the potential
for intruder access. Any potable water storage tank should be enclosed by an intruder-
resistant fence with lockable access gates. In addition, all access hatches should be locked.
To be intruder-resistant, the Texas Natural Resource Conservation Commission
recommends that the fence around the storage tank be at least six feet tall with three strands
of barbed wire extending outward at a 45° angle, and be constructed of wood, masonry,
concrete, or metal. |

Suggested assessment criteria for site security include:
! !

1. Is the fence surrounding the tank site intruder-resistant?

Site security should be part of the operational monitoring program of the plant.
The inspector should determine if the tank or plant fence is in good condition,
specifically that the fence is structurally sound and not sagging. There should
not be any gaps between the ground and the bottom of the fence and the fence
gates should be securely locked when the plant is not attended. The inspector
should note any evidence of unauthorized access and vandalism, which tend to
be a more common problem at elevated storage tank sites.

2. Are access hatches locked?

Hatches should have a watertight cover and be locked with a sfurdy device that
cannot be easily clipped or opened.

3.4.8 Priority Criteria

The following criteria of the finished water storage element are con31dered high priority
based on their potential for impacting public health:

i
i
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e Capacity of Storage Tanks — The storage facilities should be adequately
sized to meet minimum acceptable capacity requirements and the maximum
daily demand of the system (Section 3.4.3).

o Design of Storage Tanks — The proper components should be provided for
storage facilities to allow for proper operation (Section 3.4.4).

o Cleaning and Maintenance of Storage Tanks — Storage tanks should be
maintained for storage facilities to allow for proper operation (Section 3.4.6).

o Site Security — The facilities should be protected from vandalism to protect
public health (Section 3.4.7).

3.5 Pumps/Pump Facilities and Controls

In a water system, there are many applications that require a pump(s) to move a fluid (water,
chemical, etc.) from one point to another. In addition to transporting water through the
system, pump applications include chemical feed systems, sludge removal, air compression
and sampling (UFTREEO Center, 1998). Normally, there are several types of pumps that
could be used for an application. However, there are usually only one or two types of
pumps that will be the best fit for the intended use. In this section, the prime movers of
water will be discussed. There are numerous applications for other types of pumps in other
sections of this document.

The objectives of surveying the pumps/pump facilities and controls are to:

e Review the design, uses, and major components of water supply pumps;

o [Evaluate the operation and maintenance as well as safety practices to
determine that water supply pumping facilities are reliable; and

e Recognize any sanitary risks attributable to water supply pumping facilities
(UFTREEO Center, 1998).

3.5.1 Types of Pumps

Before going into the field, the inspector should obtain the information available on all the
pumping facilities for the water system from the state’s files, including the last sanitary
survey. The information on pumping facilities should include the type, location, age and
installation date, and design conditions of the system’s pump(s), pumping facilities, and
controls.

In addition, the inspector should review the regulatory requirements for pumps, if any, to
assist in the evaluation of the pumping facilities. The regulatory requirements could
include, but not necessarily be limited to, state rules and regulations, ANSI/NSF Standards
60 and 61, as well as appropriate guidance manuals.

Upon arriving at the facility, the inspector should review the available data on pumps with
system personnel to determine if the information is current. If there have been any changes,
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the inspector should obtain an updated listing of the pumps uséd within the system, so that ‘
they may be all inspected during the survey. For most systems, the inspector will either

have a list of pumps or pump data from a previous sanitary survey or have a list supplied by

the system operator. If a system does not have a pump listing, the inspector should work

with the system operator to develop a new listing so that all pumps may be inspected during

the survey.

There are three types of pumps used in a water treatment plant facﬂlty They are: positive
displacement, centrifugal, and ejector.

Positive displacement pumps deliver water at a constant rate regardless of the pressure it -
must overcome (USEPA 1991a). Typical positive displacement pumps that can be found in
a treatment plant are:

e Helical or Spiral Rotor Pump — This pump consists of a shaft with a spiral
surface which rotates in a rubber sleeve. Water is trapped between the shaft
and the sleeve and is forced to the upper end of the sleeve as the shaft turns.

o Regenerative Turbine Pump — This pump contams an 1mpeller or a rotating
wheel with fins or little buckets on its outer edge. The rotating wheel is inside
a stationary enclosure (cast). As the wheel rotates at a high speed, it forces
water through the pump cast (also called raceway) at a pressure that is several
times that which can be generated by centrifugal mechamsms (USEPA,
1991a).

e Reciprocating Pump — This pump consists of a piston moving back and forth
in a cylinder. As the cylinder is driven back and water is driven into the
cylinder, the intake valve closes and forces the water through the check valve.
As the cylinder is driven forward, the water is dlscharged through a discharge
pipe while the check valve is closed (USEPA,1991a).

o Positive Displacement Pump — This pump is typ1ca11y used for online

chemical application (i.e., application of chemicals into pressurized water
line).

Centrifugal pumps are used when an even flow rate is needed to meet the demands placed
on it. The operating curve for a centrifugal pump shows that the pumping rate varies with
the dlscharge pressure of the water at discharge from the pump (i.e., as the discharge
pressure increases, the rate of pumping decreases).

With a rotating impeller (i.e., rotor blade) driven by a power source, such as a motor, a
centrifugal pump increases the velocity of the water and discharges it into the pump casing.
In the pump casing, the velocity of the water is converted to pressure. Typically, a

centrifugal pump has only one impeller, and it is called a single-stage pump. If more
pressure is needed, multiple impellers or multi-stages are used to generate the necessary
discharge pressure at the pump. Multiple impellers only increase the discharge pressure, not
the pumping rate (UFTREEO Center, 1998).

i
i
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A centrifugal pump cannot create a negative pressure at the suction inlet to pull water into
the pump, like a self-priming pump. Therefore, the pressure at the impeller must be
positive (i.e., water level is higher than the impeller) in order for the pump to operate.

There are four types of centrifugal pumps that are normally used in a water system for the
many pumping applications: submersible, vertical (lineshaft) turbine, split case, and end
suction (close coupled). Figure 3-20 shows some of the types as well as the basic
components of a centrifugal pump. The most common application of each pump is
provided in Table 3-4.

The four types of centrifugal pumps are described below:

e Vertical Turbine Pump — This is a multistage centrifugal pump. The
pumping unit must be located below the drawdown level of the water source.
A vertical shaft connects the pumping assembly to a drive mechanism located
above the pumping assembly. The discharge casing, pump housing, and inlet
screen are suspended from the pump base at ground surface.

e Submersible Pump — This is a centrifugal pump driven by a closely coupled
electric motor constructed for underwater operation as a single unit.

e End Suction and Split Case Pumps — These are single-stage pumps. The
end suction pump is a vertically split case pump, while the split case pump is
horizontally split. The advantage of the split case pump over the end suction

. pump is that it is easier to open and repair. The advantage of the end suction
pump is its lower cost.

o Ejector Pump — This is a type of vacuum pump. In this pump, gas is
removed from a container (e.g., chlorine cylinder) by passing water at a high
velocity through a connecting chamber. The high-velocity water creates a
vacuum that draws the chlorine into the water stream. This type of a pump is
similar to a jet pump; however, in a jet pump, gas (air in water applications)
forces water through a venturi into an area of reduced pressure where a
centrifugal pump sucks the water and jets it into the distribution system
(USEPA, 1991a). '
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‘Table 3-4. Applications for Centrifugal Pumps

Well Pump | Submersible or vertical turbine

Raw Water Pump Submersible or vertical turbine
Backwash Pump Vertical turbine or split case

Transfer Pump Vertical turbine, end suction, or split case
Finished Water Pump Vertical turbine, end suction, or split case
Booster Pump o Split case or end suction

Sludge Pump End suction

Backwash Recycle Pump End suction

Suggested assessment criteria for the types of pumps mclude

1. What type of pumps are provided for the system"

The mspector should check the types of pumps used by the water system to
ensure they are appropriate for the intended use. Typically, the pump
selection is reviewed by the primacy agency at the time of installation;
however, the inspector should confirm that the pump has not been replaced
with another type of pump without approval from the primacy agency.

2. Does the information in the files reflect the actual type, number, and
capacity of pumps in the system? If not, is there a potential problem?

If the inspector finds that the actual type, number or capacity of the pumps is
different from the design which was approved by the primacy agency, then the
inspector should note the actual configuration for the sanitary survey report.’
The operators should be questioned as to why and when the modification to
"the pumps took place, and advised to submit the revised plan to the primacy
agency for their review, if necessary. ' ‘

3.5.2 Capacity of Pumps’

The pump capacity or size requlred is typlcally dependent on the apphcatlon or purpose as
well as vulnerability of the pump(s). Typically, state rules will specify the sizing criteria for

each critical application. For example, Table 3-5 provides the sizing criteria for different
pump applications used by the Texas Natural Resource Conservation Commission
(TNRCC) for many water systems. These crltena are in general agreement with standard
engineering practice. :
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Table 3-5. Pump Sizing Criteria
| |

Application ' . © "7 Siging Criteria " .
Raw Water Pump 0.6 gpm per connection with the largest pump out of service
Backwash Pump Dependent on filter size
Transfer Pump 0.6 gpm per connection with the largest pump out of service
Finished Water Pump Two or more pumps that have a capacity of 2.0 gpm per connection, or

that have a total capacity of at least 1,000 gpm and the ability to meet peak
hourly demands with the largest pump out of service, whichever is less

Booster Pump Two or more pumps that have a capacity of 2.0 gpm per connection, or
that have a total capacity of at least 1,000 gpm and the ability to meet peak
hourly demands with the largest pump out of service, whichever is less

| (Source: TNRCC, 1997)

When designing or checking a pumping facility, the maintenance (preventative or
emergency) of the pumps should be anticipated. For instance, a system has two raw water
pumps, and each is sized to pump one-half the capacity of the water treatment facility. If
one pump has to be taken out of service for repairs, then the supply for this system is
reduced substantially. During the summer, when the peak demand typically occurs, this
system may not be able to meet that demand for a time, because of the repairs to the pump.
During this time, the system may experience pressure problems in the distribution system
due to an inadequate supply, which could lead to greater problems, such as backsiphonage.
The number of pumps for any application is an important consideration that cannot be
overlooked. In general, there should be at least two pumps (usually more) for any critical
pumping application to allow for maintenance.

With two or more pumps, how should the capacity of a pump or pumping facility be
determined? The firm capacity of any pumping facility should be determined with the
largest pump out of service to ensure that adequate capacity is available to meet all expected
demand/supply conditions. The firm Im capacity of a pumping facility is the capacity that is
available at any time assuming any one pump is out of service for maintenance or repairs.
The total capacity of a pumping facility, then is the sum of the capac1t1es of all associated
pumps and is larger than firm capacity.

Suggested assessment criteria for the capacity of pumps include:

1. What are the capacities of the pumps? How many pumps are located at
each facility?

The capacity of a pump is sometimes listed on the motor plate along with the
horsepower, motor speed and other pertinent information. The inspector
should note the capacity or other information provided on each pump and
compare this information to the approved design for the pump station. The
actual capacity of the pump may be less than the rated capacity as a result of
wear or an increase in the operating head. Actual pump capacxty can be
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measured if an accurate flow metering device is installed on the pump
discharge line.

2. What is the firm capacity and the total capacity of each pumpixi‘g facility?

' The inspector should confirm that the firm capacity of the pumping facility, or
the capacity of the facility with its largest pump out of service is consistent
{ with the minimum capacity approved by the primacy agency.

3. Are the pumps compliant with state rules?

If the inspector finds that the actual type, number or capacity of the pumps is
different from the design which was approved by the primacy agency, then the
inspector should note the actual configuration for the sanitary survey report.
The operators should be questioned as to why and when the modification to
the pumps took place, and advised to submit the revised plan to the primacy
agency for their review, if necessary. , :

3.5.3 Condition of Pumps

In addition to confirming that the pump facility complies with the approved design, the
inspector should also evaluate the condition of each of the pumps in the facility to ensure
that it is operating as designed. It is extremely important that all pumps in a system be
operational to ensure the continued supply of drinking water to the customers. The pumps
should not be vibrating excessively, making loud noise, be overheating or creating odors.
Any of these may be a sign that the pump requires repairs or maintenance.

The inspector should review available maintenance records for the pumps. The pumps
should be regularly lubricated and maintained in accordance with the manufacturers
recommendations. Any lubricants which may contact the water should be ANSI/NSF
approved. :

The inspector should confirm that each pump has working check valves, and pressure
gauges on the discharge side of the pump. There should also be working isolation valves on
the intake and discharge sides of the pump to permit taking the pump out of service for
repairs or maintenance (UFTREEO Center, 1998).

Suggested assessment criteria for the condition of pumps include:

1. Are all the pumps operational? If not then when does the system intend
to repair or replace the pump? '

A system should maintain the capacity to provide drinking water to its
customers and should have the reserve capacity available for pump
malfunctions. Systems should take steps necessary to repair or replace pumps
which are not operational as quickly as possible. :

2. Are the pumps vibrating excessively, overheated, making excessive noise,
or producing an odor?
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Inspectors should briefly examine each pump to see if there are obvious signs
of the need for maintenance or repair. Appropriate safety precautions should

be taken around open, spinning shafts.
|

3. Are pumps regularly maintained and lubricated in accordance with the
manufacturers recommendations?

The inspector should ask to see records which shéw the dates the pumps were
lubricated and maintained. The inspector should also ensure that all lubricants
which come into contact with the potable water are NSF/ANSI approved.

3.5.4 Pumping Station

Most pumping applications rely on a pumping station that 1ncludes a pump(s) a structure to
house or support the pump, piping — suction and discharge, hghtmg, ventilation, an
electrical center and control panel for the pump(s) and llghtlng, and appurtenances. The
inspector should determine if there are any sanitary risks by thorough inspection of all
pumping facilities. Appurtenances of a typical pumping station are shown in Figure 3-21.

3.5.4.1 Location of Pumping FaCIIItIeS

The structure for a pumping station can be as simple as a slab that supports the pump(s) to a
building that houses the pump(s) and all appurtenances. However simple the structure, the
location of the pump station is probably one of the most important factors to evaluate for
sanitary risks. If the pump station is located in an area that is subject to flooding or
electrical outage, then the pump station will be out of service for a time. If the pump station
is down for a time, the system may experience problems with prov1d1ng an adequate supply
of treated water or pressure in the distribution system.

One of the first things an inspector should do upon entering the station is to look for
evidence of past flooding. If there is no evidence, the inspector should ask system
personnel if there has been any flooding in the past. The pump station should be located so.
that the finished floor elevation is at least one foot higher than the known 100-year flood
elevation for the area. If the floor elevation is lower than the flood elevation, then berms or
dikes should be constructed around the station to prevent ﬂoodmg

4

Since most pumping facilities require electricity for power, the electrical service reliability
should be verified. If the station is located in a remote area with only one incoming service,
a documented plan should be available for keeping the pump station in operation during
electrical outages. The plan could include the use of an emergency generator or oversizing
of storage to accommodate the power outage at the station.
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Figure 3-21. Typical Pumping Station

The purpose and vulnerability of the pumping facility location should be evaluated to
determine the measures needed to maintain its reliability.

Suggested assessment criteria for pumping station/location include:

1. Is the location subject to flooding? If so, what provisions are provided to
accommodate the flooding?

If the pump station is adjacent to a stream, river or other water body, the
inspector should check for evidence of flooding such as stains on the floors or
walls. Typically, a pump station is located above the 100-year flood plain,
however, if the station is susceptible to flooding, the inspector should make
certain that electrical controls and motors are high enough to avoid flood
waters.

2. Is the location subject to electrical outages? If so, what provisions are
provided to accommodate the electrical outage?
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The inspector should ask the operators how often there isa power outage in
the area serving the pump station. If the operators indicate there are frequent
outages, or if there is little or no elevated storage within the system the
inspector should ask if the system has emergency standby power.

3.5.4.2 Pumping Station Structure

‘The type of structure provided for a pumping station is somewhat dependent on the site-

specific requirements, but there are general similarities for all facrhtles When visiting the
site, the mspector should assess the security and maintenance of the structure as well as the
pumps and piping.

The station should be protected from unauthorized entry and vandahsm by having the doors
and windows locked when unattended. The electrical service to the structure should be
checked to see that unauthorized persons cannot either cut off power to the station or access
outside panels, switches, or valves. All drain and vent openlngs should be screened to
prevent the entry of animals and insects.

The structure should be sized to provide adequate room to marntarn the equrpment within
the structure. Certain building codes will specify some mamtenance area requirements; for
example, the electrical code may require at least a 3-foot clearance in front of all electrical
panels. However, most of the area needed for maintenance is not restrlcted by building
codes and will therefore vary within a particular structure. In general the size of the
structure should be such that at least 3 to 4 feet (or more) of area is prov1ded around all
major pieces of equipment and piping to allow for ease of malntenance

Suggested assessment criteria for pumping station/structure 1nc1ude'
1. Is the structure secure from unauthorized entry and vandallsm" Are all
drains and vents screened to prevent the entry of animals?

A system should take steps to prevent unauthorrzed entry of humans and
animals to the pump station. The pump station should be located within a
secure area such as a locked bulldlng or fenced area

3.5.4.3 Pumping Station Appurtenances

The pump station appurtenances that should be evaluated mclude hghtmg, heating,
ventilation, interior drainage, signs/labeling, and controls. The followmg is a listing of the _
appurtenances and reason to be included in thrs evaluation: '

e Lighting — should be adequate (both inside and out31de) for ease of
maintenance and security;
e Heating — systems should be adequate to prevent prpes from freezmg,

e Ventilation — should be adequate to maintain acceptable temperatures and air
flow for personnel safety and proper operation of equlpment

e Interior drainage — floor drains should be provrded to eliminate standing water
on the floor from leaks that may pose a safety hazard
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e Signs/labeling — proper signs and tagging of equipment improve the ability of
system personnel to maintain the equipment; and

e Controls — should be simple and easy to maintain. In addition, all instruments
and wiring should be labeled and tagged.

Suggested assessment criteria for pumping station/appurtenances include:

1. Is the lighting adequate for security and maintenance?

The inspector should check the lighting inside the pump station to ensure that
the operators have sufficient light to operate the pumps and outside the facility
to deter vandalism.

2. Is the area subject to freezing? Can the piping in the station freeze? If
so, is heating provided?

The inspector should ensure that the pump stations located in frost prone areas
have heaters or other means to prevent freezing of the water in the pipes or
pumps.

3. Is the station equipped with ventilation? If so, does it work and is it v
adequate to maintain a reasonable temperature?

The inspector should ensure that the pump station has adequate ventilation
‘ (louvers, fans, etc.) to maintain acceptable temperature and air flow for
personnel safety and proper operation of equipment.

4. Is there a floor drain to collect all leaks? Is the floor drain operable?

There should be no standing water in the pump station. The floor should be
sloped to an operating drain.

5. Are the pumps, valving, and other major equipment items tagged? If not,
how does the system number the equipment for maintenance purposes?

The system should have a system to identify the equipment for maintenance
purposes. The inspector should see if the pumps and valves in the station are
- tagged to identify them, and if the tags correspond to the maintenance records.

3.5.5 Priority Criteria

The following criteria related to the pumps/pump facilities and controls element of the
sanitary survey are considered high priority based on their potential for impacting public
health:

o Capacity of Pumps — The capability of the facilities must exceed the potential
demands so that even when one pump is out of service, adequate capacity is
‘ still available to meet all expected demand/supply conditions. Otherwise, the
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system may experience pressure problems in the distribution system that could
lead to greater problems like back-siphonage (Section 3.5.3).
|

o Pump Station Location — The location of the fadilities can impact the
operation of the water system. For instance, if thd facilities are located in a
flood plain, then the facilities will be flooded on a regular basis and be out of
service for a period (Section 3.5.4.1).

3.6 Monitoring/Reporting/Data Verificétion

An important part of any industry that produces a product for the consumer is quality
control. Quality control is a defined method of checking the product to ensure the consumer
that it meets or exceeds regulatory requirements as well as thelr minimum expectations. For
the water industry, quality control consists of monitoring the ploduct drinking water, from
the source to the tap, with in-house as well as outside laboratory testing for confirmation. A
monitoring plan provides the operator with data to assist in identifying potential problems
and adjusting treatment processes accordingly. It is important that all water systems create a
water quality monitoring plan and document monitoring results. For most water systems,
regulatory requirements, either state or federal dictate the minimum scope of a water
quality monitoring plan.

The objectives of surveying the water quality monitoring/reporting/data verification are to:
e Review the water quality monitoring plan of the public water system for
conformance with regulatory requirements;

e Verify that the water quality monitoring plan is be‘ing followed by checking
test results;

e Verify that all in-house testing as well as equ1pment and reapents being used
conform to accepted test procedures

e Verify the data submitted to the regulatory agency, and

o Evaluate the procedures an operator follows to identify any pfoblems with the
process, determine the changes needed to correct the problem, and how
adjustments to the process are approved and performed as needed.

3.6.1 Regulatory Records Review

Before the inspector goes into the field, the data available in the regulatory agency’s files
concerning the subject water system should be reviewed carefully. Reviewing the files of
the subject system will indicate to the inspector how well the system is meeting its
responsibilities. The inspector should look for the following information:

e Violations of MCLs, treatment techniques, monitoring, or reporting, as well as
a compliance plan to correct any violations;

1
i

» Regulatory agency orders and compliance plans that apply to the system,;

April 1999 3-118 EPA Guidance Manuat
Conducting Sanitary Surveys of Public Water Systems-Surface Water and GWUDI

i
i




3. CONDUCTING THE SURVEY

e Regulatory agency approval of mandated sampling plans, such as for TCR and
disinfection by-products (e.g., THMs);

e Regulatory approval of any changes to the system since the last sanitary
survey; and

¢ Reported water quality monitoring data where required (UFTREEO Center,
1998). D

If there are no violations or orders, and the required monitoring data are available, it is an
indication that the water system has accepted its assigned responsibilities and is trying to
complete its duties accordingly. In general, the inspector will only have to verify that all
sampling and monitoring plans are up-to-date based on the latest regulatory changes, if any.
In addition, the inspector will verify that the data reported to the agency are accurate based
on the records kept by the system. Self-monitoring data, monthly operating reports, and
daily logs should be reviewed to determine if data are of questionable quality and to
evaluate the potential for data falsification.

If there are no violations or orders, but the required monitoring data are not available, it may
be difficult to determine if the water system is in compliance with all requirements.
Laboratory results for bacteriological, chemical, and radiological monitoring must be kept
for specific time periods. The inspector should review the records to determine if they are
kept for the required time period in accordance with each regulation.

If there are violations or.orders, and all the required monitoring data are not available, it is a
general indication of possible troubles at the public water system. The inspector should
carefully review the compliance plans required by the violations or orders, and verify-that
the plan is being followed by the system. If all the required monitoring data are not
available, the inspector should determine the reason. Sometimes the cause may be simple,
such as the report was being mailed to a wrong address. However, if the problem is
persistent, then the inspector should develop a plan with the system to remedy the problem.

Suggested assessment criteria for data collection include:

1. Are there any violations or orders for the subject system? If so, is there a
compliance plan? If so, what documentation is there to verify
compliance?

If the treatment plant has submitted a compliance plan, the inspector should
take copies of the plan to verify that the compliance plan is being properly
implemented.

2. Have the required sampling plans been submitted and approved? If no,
what action is being taken to prepare and submit the plans?

Every water system has to submit a sampling plan to be approved by the state.
Such a plan should include the number of samples for each parameter, where
samples are taken, at what time and frequency, who is the person in charge of
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taking the samples, how they are going to be handled, and who is going to |
analyze them. :

3. Are all the required monitoring data submitted? If so, do the data
appear reasonable? Do the data reported mat§h field log books?

If a plant has complete, up-to-date, reasonable monitoring data, this is an
indication that it is well managed. However, it is still necessary to verify field
log books with submitted reports to rule out any human error in copying the
data.

3.6.2 Water Quality Monitoring Plans

For all water systems, there are two levels of water quality monitoring plans: (1) the water
quality monitoring plan(s) that the system institutes for quality control purposes (non-
regulatory monitoring); and (2) the water quality monitoring plans required by regulation
(e.g., disinfectant residual and turbidity). Typically, the water quality monitoring plan for
quality control is carried out in-house by the system operator. For the monitoring plans
required by regulation, samples are collected by system personnel in accordance with the
approved plan and are then often sent to a certlﬁed laboratory for analysis. However, for
some regulatory monitoring such as turbldlty tests, samples are analyzed at the treatment
plant rather than an off-site laboratory. The water system needs to have a properly equipped
laboratory to perform these tests, as well as non-regulatory quality control tests, at the

treatment plant. | | ‘

3.6.2.1 Non-Regulatory Monitoring Plans

The in-house plan provides the operator with a means of monitoring and evaluating the
operation of the system, normally the treatment facilities. This plan allows the operator to
control processes on a continuous basis and make adjustments in treatment (e.g., chemical
feed rates) as needed. Since this plan will be system-specific, the inspector will have to
check each plan individually. The plan should include the location, number, and frequency
of various tests that are needed to verify the process. A typical water quality monitoring
plan layout for a surface water treatment facility is shown in Figure 3-22. When reviewing
the plan, the inspector should assess whether the location and frequency are adequate to
identify problems that may occur. Momtormg needs to provide data that can help the
operator(s) quickly identify problems so that adjustments can be made in a timely manner.
In addition, the timing and methods for monitoring used should be in accordance with
accepted test methods. The inspector should ask the operator(s) if monitoring results are
used to make adjustments in the treatment process. So, the inspector should ask the
operator(s) to describe how the data are used.

All test methods require that the equipment used is calibrated on a regular basis. This

regular calibration ensures that the results obtained are reasonable and accurate. Laboratory

test equipment manufacturers will provide the calibration procedures as well as calibration

standards that should be followed for each piece of equipment. As part of checking the

methods and procedures used for in-house monitoring, the mspector should check the .
procedure for and the frequency of calibration. In addition, the cahbratlon standards should
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’ be checked to determine whether or not the standard is usable based on the date of
preparation. In some cases, calibration procedures and frequencies may be dictated by the
state primary agency. '

Y

pH, Alk, Turb, Fe, Mn

‘ pH, Alk, Turb, Fe, Mn,
‘ Cl,, Bacti, Fl

©Arasmith Consulting Resources
(Source: UFTREEO, 1998; Used with permission)

Figure 3-22. Typicél Water Quality Nlonitofing Plan Layout
for a Surface Water Treatment Facility

Suggéstéd assessment criteria for in-house water quality control monitoring plan include:

1. Does the plan appear to be adequate for this system? If not, what
changes should be made and why? '

The inspector should compare the plant’s water quality monitoring plan with
the treatment processes being used. Plants with poor raw water quality tend to
have extensive water quality parameter testing between the intake and the
clear well. As the number of chemicals and processes increase, the inspector
should expect an increase in the number of testing sites and in the number of
parameters tested.
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2. Are proper testing procedures being followed" | | .

The inspector should compare the testing methods being used in the treatment
plant with those approved by EPA.

3. Are the equipment and facilities for monitoring adequate" Are the
reagents out of date? How are test results logged" Where are past logs
stored?

Old testing equipment might be suitable for measurmg cont armnants and
water quality parameters. However, the inspector should verify when the
laboratory was certified and whether old equipment was used to run the tests.
Laboratory certification may not be required to perform specific monitoring
tests. In these cases, the equipment that is being tlsed must be evaluated to
ensure that it is in good condition, is properly calibrated, and provides the
necessary degree of accuracy. |

4. Does the operator use test results to identify treatment adJustments"

The inspector should verify from the operator how treatment is adjusted based
on water quality tests. Adjustment may include the addition of an oxidant,
increase or decrease in chemical dose, backwashmg filters, and increasing or
decreasing underdrain flow.

S. Is there a procedure, and what is the frequency, for calibrating
monitoring equipment, both laboratory and on-line? Is it in compliance
with manufacturer’s recommendations, and is the procedure adequate?
Are the calibration standards acceptable?

Cleaning and calibrating monitoring equipment is v1tal to good water quality
control. The inspector should vemfy that the cahbratlon is done in accordance
with the manufacturer’s recommendation. The 1nspector should look for
variances between his field test klt (for example pH) and those recorded by
on-line probes. To obtain meanmgful results from this comparison, the
inspector should ensure that the field testing equipment that is used is properly
maintained and calibrated.

3.6.2.2 Regulatory Monitoring Plans

With the enactment of the recent amendments to the SDWA, various monitoring plans have
been required of a public water system to verify that the consumer is receiving safe drinking
water. The monitoring plans that are required and the associated rules are as follows:

e Volatile Organic Contaminant momtormg (Phase I Rule);

e Synthetic Organic Contaminant (regulated and unregulated)/”lnorgamc
Contaminant monitoring (Phase II/V Rule);

e Coliform monitoring plan (TCR);

e Lead and copper monitoring plan (Lead and Copper Rule);
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e Turbidity and disinfection monitoring plan (SWTR); and
e Disinfection and filter profiles, if necessary (Proposed IESWTR).

The inspector should verify that each system has an approved plan, and that the plan is
being followed. Note that for all the analyses required by these plans except the disinfectant
residual and turbidity analyses, the analyses must be performed by a certified laboratory.

Suggested assessment criteria for regulatory monitoring plans include:

1. Are all required monitoring plans approved by the state or other primacy
agency and are these monitoring plans being followed? If not, why?

All water quality monitoring plans have to be approved by the state. Systems
without an approved plan should work closely with the state on developing
such a plan. -

2. Is a certified laboratory being used for all testing?

All regulatory water quality tests except disinfectant residual and turbidity
have to be conducted by a laboratory certified for testing specific
contaminants. Multiple laboratories may be used to conduct all necessary
tests. The inspector should verify the certification of the laboratory(ies) being
used by the treatment plant.

3.6.3 Priority Criteria

The following criteria related to the monitoring/reporting/data verification element of the
sanitary survey are considered high priority based on their potential for impacting public
health:

¢ Non-Regulatory Monitoring Plans — This plan is the quality control of the
final product, which is the drinking water. If no quality control is completed,
then the quality of the water is not known (Section 3.6.2.1).

¢ Regulatory Monitoring Plans — The regulations require this monitoring plan
because it addresses parameters that are critical to public health (Section
3.6.2.2).

3.7 Water System Management/Operation

Management and/or administration is a major factor that affects the performance of a water
system. Management provides the direction, funding, and support that is needed for a
public water system to continually supply safe drinking water. For instance, if management
does not understand the requirements to produce and provide the quality of drinking water
demanded by the consumer, policies may be implemented that hinder the performance of
the system and its ability to provide what the consumer wants. Therefore, management and
staff need to work together to create an environment that facilitates meeting the goal of
providing the best possible quality of drinking water to the consumer.
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The objectives of surveying the water system management/operation are to: | ‘
' | ! |

e Review the water quality goals and evaluate any nlan(s) the system has to
either accomplish or maintain the stated goals;

o Identify and evaluate the basic information on the system, management,
staffing, operations, and maintenance;

e Review and evaluate the plan(s) for safety, emergency situations,
maintenance, and security to maintain system reliability; and

e Evaluate the system’s revenue and budget for drinking Water to establish the
long-term viability of meeting water quality goals (UFTREEO Center, 1998).

3.7.1 Administrative Records Review

1

While much data have been collected concerning the physical features of the system in thls
section, the data needed concern the management (people) area of a publlc water system. If
the data are not already on file with the regulatory agency, then the inspector needs to obtain
the information during the survey. The 1nformat10n needed is as follows

e Past sanitary survey reports (the latest one typlcally, but others can be helpful
to see what changes have been made over time);

e Pertinent correspondence concerning compliance monitoring, plans of the
system that show changes made since the last survey, sampling plans,
compliance plans, and other management related issues;

e Management structure as well as people in these positions for the system;

e Budgetary information to include bond indebtedness, rate structure, and
specific budgetary information pertinent to the water system; and

e Capital improvements program for the water system.
Suggested assessment criteria for data collection include:

1. What changes have been made since the last samtary sulrvey in the system
management, personnel budget etc.?

The inspector should note any changes that have been made i in the system’s
management, personnel, and budget, and ask the approprlate staff about any
changes that could have a detrimental affect on system performance. Changes
in personnel since the last sanitary survey may mean that the inspector needs
to work with different members of the system staff for this sanitary survey.
The inspector needs to be sure to work with the most appropriate personnel
both on the operations and management staffs so that the most complete and
accurate information possible is obtained during the survey.

2. Are the system’s files up-to-date with the latest correspondence on
compllance monitoring, plans of the system showmg changes made since

[
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the last survey, sampling plans, compliance plans, and other management
related issues?

The general organization, timeliness and completeness of a system’s files
provide the inspector with an indication of the system’s approach to data
management and how much its data are available for use in decision-making.
The water system should have procedures and tools (e.g., paper filing system,
computer databases) for managing information such as maintenance and repair
records and plans, compliance monitoring plans, system maps, budgets,
financial data, and operating reports. The information management system
should provide for updating the information at regular intervals.

3.7.2 Water Quality Goals

Water quality goals provide a target that the public water system should strive to attain to
produce the best quality product possible. The water quality goals for a system should
include all parameters that have a regulatory level established, as well as other quality
parameters that are deemed appropriate. For parameters with established regulatory levels,
the system should set goals to achieve a higher (or at least equal to) quality of drinking
water than what is required by regulations. By striving to reach a goal that is higher than
required, the system will be more assured of meeting the regulatory requirements at all
times. For instance, if the turbidity regulatory requirement is 0.3 NTU for finished water,
setting a goal of 0.2 NTU or lower and operating the system to meet that goal will provide
greater assurance that the regulatory requirement is consistently met. Some surface water
treatment plants have adopted optimized performance goals associated with the highest
level of protection against waterborne disease. These goals include a filtered water turbidity
of less than 0.1 NTU from each individual filter.

The system should set other, non-regulatory water quality parameters, as appropriate, to
help it achieve its overall goal of producing a reliable, high-quality water supply. Examples
of some of these other water quality goals include the number of customer complaints for a
month, threshold odor number, or flavor profile analysis.

Suggested assessment criteria for water quality goals include: |

1. Has the system established any water quality goals? If not, why?

Water quality goals can provide overall direction to water system management
staff and operations staff. The inspector should assess whether a system’s
goals seem reasonable (e.g., achievable, measurable) and appropriate for the
system.

2. Should there be any other parameters included in the goals? If so, which
parameters, and what level?

There are important considerations other than specific regulatory requirements
in providing customers with a reliable, high-quality water supply. For
instance, customer complaints can provide a means of determining whether a
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water supply not only meets regulatory requirements, but also satisfies
consumers’ needs (e.g., taste, color, odor). ‘ ‘

3. Do the operators know what the plant goals are, and why the levels were
established? Do operators monitor to assess whether goals are being met
and then make any appropriate process control adjustments and measure
the results of the adjustments?

Water quality goals are of little value if they do not 1mpact both day-to-day
plant operations and long-term planning. Operators need to be aware of the
system’s water quality goals and understand the goals in order to make
decisions about plant operations that lead to achieving the goals

3.7.3 Water System Management

The direction of the system is controlled by the system’s management through the
implementation of the budget and policies. During the inspection, the knowledge and
experience of these individuals concerning drinking water should be verified. As an
example, if the individual at the top of the management structure has little or no experience
with a water system, then the implemented budget and policies may reflect that lack of
knowledge in determining how the system is operated and maintained. If the individual has
the knowledge, then the water system will probably be operated and mamtamed differently.
Therefore, the knowledge and experience that management has with wate T systems plays an
important role in how a system is operated and maintained.

Another impact that management can have is on the morale of the personnel. A positive
atmosphere is generated if the management encourages an open dialogue between all levels.
This open communication allows the workers to express their opinion without fear of
reprisal. Encouraging the training and advancement of personnel will also foster a positive
morale. Although, there will be some expenses incurred on the part of the utility, this effort
shows that management wants their employees to gain the knowledge necessary to further
their careers. With the positive attitudes of personnel, the operation and maintenance of the
system will probably be at a higher level. Mistrust between management and the O&M
personnel will have an adverse effect, so if personnel have a negative attitude, system
operation and maintenance will likely be affected. |

Suggested assessment criteria for system management include:

1. What is the management structure, and who are the individuals at the
various levels? What is their experlence level w1th water systems?

If the water system has an orgamzatlonal chart, the inspector should review
the chart to gain an understandmg of the system’s management structure and
which individuals are responsible for the different elements Qf system
operation and management. The system needs to have a means of clearly
indicating to its own staff who has the responsibility for various functions and
who has the authority to make decisions and approve changes to policies,

procedures, system operations, and other areas pertinent to treatment plant
| i
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’ performance and water supply quality. Personnel in positions of responsibility
and management should be experienced with and knowledgeable about
drinking water systems and their operation, and have detailed knowledge
about their own system and its performance and needs, as well as the
regulatory requirements that apply to their system.

2. Does the water system have a planning process? Does the planning
process appear to be implemented?

Water system management should be actively involved in planning for the
system. Efforts should include both short-term and long-range planning
horizons. The system should have a process for developing and updating
plans required under applicable regulations, such as compliance monitoring,
source protection, and cross-connection control, as well as other plans integral
to a well-functioning water system, such as annual and long-term budgets, -
equipment purchases, and facility expansion.

3. Does open, effective communication occur between management and
system personnel?

Open, effective communication between management and operations staff is
integral to the achievement of a system’s water quality goals for the
production of a reliable, high-quality water supply. System personnel should
have a means of adequately conveying to management the need for additional
‘ equipment and personnel and changes in facility policies and procedures, and
_ for providing input to budgeting and system expansion plans. Management
needs to be receptive to staff input and committed to seeking it and using it.

4. What kind of attitude is portrayed by the system personnel?

If system personnel portray a negative attitude, it may be an indication of poor
relations between system management and operations staff. Negative '
employee attitudes may stem from inadequate investments in employee
training or compensation, or inadequate investment in facilities/equipment
used or operated by employees. The inspector should attempt to determine the
reason(s) for a negative attitude to the degree that such attitudes may adversely
affect system performance.

3.7.4 Water System Staffing

The inspector should determine if a list of job descriptions for system personnel is available.
The inspector can use this information to assess whether or not the system seems to have an
adequate number of qualified personnel to perform all the necessary work within the system
from operations to maintenance. One indicator of sufficient personnel is that little or no
overtime is required to adequately perform operations and maintenance. The inspector
should also evaluate the relative distribution of personnel between operations and

‘ maintenance positions. If a system has only one individual to maintain the water treatment
facilities and distribution system and 10 operators with no maintenance responsibilities
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within their job descriptions, there are too many operators and not enough maintenance
personnel and a lack of maintenance is likely to be very noticeable. To have a well operated
and maintained facility, there should be a good mix of responsibilities and personnel, and
personnel should have some cross-training between operations and maintenance.

i

Suggested assessment criteria for system stafﬁng include:

| 1
‘ i

1. Is the number of personnel adequate to perform the work requlred"

The size of the facility and the types of treatment largely determine what level
of personnel is sufficient. The system should have enough personnel to enable
continuous operation of the treatment plant at all times, including periods
when some staff are absent (e.g., vacations, weekends, holidays). Staff should
be able to perform operations and maintenance tasks regularly with little or no
overtime hours. In addition to having an adequate number staff overall, the
system should have staff appropriately assigned to operations tasks and
maintenance tasks. :

2. Is plant coverage adequate given the alarm sysitems used by the plan? Do
variations in finished water quality when the plant is unattended indicate
the need for additional plant coverage? ‘ ‘

During periods when the plant is unattended or treatment processes are
monitored by alarm systems rather than personnel, fluctuations in finished
water quality may increase. The inspector should evaluate whether the
system’s personnel and its use of alarm systems are adequate to promptly
address variations in finished water quality. '

3. Do staff have clearly defined responsibilities and the decmonmakmg
authority necessary to carry out their responsnbllltles"

System staff need to clearly understand their respons1b1ht1es and have the
authority to make any decisions, such as hiring and scheduling personnel and
altering elements of treatment plan operation (e.g., equipment shutdowns for
maintenance, changes to chemical doses), that are necessary to fulfill their
responsibilities in a timely manner. System staff should also sufficiently
understand the responsibilities of other personnel so they know who to
approach with issues or questions. |

4. Is there cross-training requireld of the individu‘als withini the system?

Some cross-training of employees between operations and maintenance
provides the facility with staffing options during unexpected periods of staff
absences (e.g., illnesses) and times when the work load balance between
operations and maintenance shifts. Cross- training may also enable staff to
better carry out their responsibilities because they have a bel tter understanding
of other aspects of water treatment.

!

|
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3.7.5 O&M Manuals and Procedures

Operation and maintenance (O&M) manuals, standard operating procedures (SOPs), and
standard maintenance procedures (SMPs) provide direction for the operation and
maintenance of system facilities. They can also provide a quick means of teaching new
staff about the system, how it operates, and what should be done to keep the system
operating successfully. The O&M manual contains a general discussion of system
components and their operation and maintenance, while SOPs and SMPs provide a more
detailed, step-by-step description of the procedures that should be followed to carry out
operatlons and maintenance tasks. Many O&M manuals also contain the SOPs and SMPs
for a system.

The O&M manual, SOPs, and SMPs should include the following information:

o General descrlptlon of all components within the system/facility, and its
' purpose;
e Performance goals for the plant;
" o Design criteria for all components ,
. Detalled description of the operation of each component (step-by-step);
e - Procedures for momtorlng and adjusting plant performance;

e Detailed description of the maintenance of each component (step-by-step)
 including emergency and preventative maintenance;

e Laboratory requirements — equipment, test procedures, and calibration
methods;

e ‘Safety program — spill response, emergency telephone numbers, procedures,
etc.; ’ ‘

- o Education and training responsibilities and opportunities;
e  Procedures for communicatingvproblemS' and -
e Records — plant and regulatory requlrements
The O&M manual SOPs, and SMPs should be written by the staff, when possible, because
they are the ones that best know the system and its requirements. They should be written in

a manner that provides a clear and accurate understanding of the operation and maintenance
of facilities. -

Suggested assessment criteria for operation and maintenance manuals, SOPs, and SMPs
include: ‘

1 Is there an O&M manual for the system? Are there SOPs and SMPs for
‘ the system? Are these documents complete and accurate?

The system O&M manual and associated SOPs and SMPs are vital to ensuring
consistent operation and maintenance of the facility from operator to operator
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and across maintenance staff. The inspector should assess whether the
documents appear adequate (e.g., are sufficiently detailed) and address all ‘
aspects of the facility treatment processes. Information on the facility (e.g.,

system maps) and all equipment (e.g., literature received from the

manufacturer or supplier) should be organized ancl easily accessible so that

equipment can be properly operated and serviced.
‘ \

‘ \ : _
2. Do system personnel use the documents and implement the practices
described in them? Where are copies of the manual, SOPs, and SMPs
kept?

O&M manuals, SOPs, and SMPs are of little value if they are not used by
system personnel. The documents need to be readlly available to all staff, and
staff need to be aware of where the manuals are kept and encouraged to use
them.

3.7.6 Water System Funding

When reviewing the budget and rate structure, one of the most1important questions to
consider to determine adequacy is “Is the system a self-supporting utility?” A self-
supporting utility means that the revenues are such that all budgetary requests are met, with
some excess reserves remaining for future improvements or emergencies. These reserves
would normally stay within the utility budget. However, some systems may apply these
reserves to other portions of the overall budget of the city or board. In other words, the ‘ ‘
water system may subsidize other departments within the city or board. )

After reviewing the budget and revenues to determine if the system is self-supporting, the
budget should be reviewed to determine that there is adequate funding allocated to the
maintenance of the equipment within the system, as well as for providing an adequate
number of personnel to operate and maintain the system properly Data from other systems
may help in this analysis. In comparing two similarly sized systems, any significant
differences between the two systems can be evaluated to see if they may be part of the
reason for any problems being experienced. |

Suggested assessment criteria for adequacy of revenues/budget include:

1. Is the system self-sﬁpportmg"

Water rates should be set at a level such that fees collected adequately cover
operating, maintenance, and replacement costs. If there is an imbalance, the
inspector should evaluate how the imbalance may be impacting the system’s
performance and its ability to provide a reliable supply of high-quality water.

2. Are ‘there adequate monies to provide the appr‘opriate maintenance and
to support the number of personnel to operate the system correctly?

System funding needs to adequately support fac111ty operatlon and
maintenance, and should include funding for an appropnate level of staff that
are properly trained. Funds need to be budgeted for future expenses such as

i { '
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equipment purchases and facility expansion, as well as current expenses
associated with staff salaries and training, electricity, chemical stocks and
equipment replacement parts, and other day-to-day expenses. The system
should have a method for prioritizing its needs so that funds are expended on
the most essential items first. The inspector should ask operations and
maintenance staff about its procedures for and past experiences with obtaining
needed supplies, equipment, and staff to determine if staff encounter
difficulties due to budget problems. The system should have a reserve or
sinking fund where excess revenues are held and accumulated for use on
future purchases and improvements and ernergencies.

3. Does the water system subsidize other departments within the city or
board? If so, is funding that is returned to the water utility sufficient to
meet operation and maintenance requirements and address future
growth?

To assess this, the inspector should interview personnel that are responsible
for the water system budget, ask operator about plant funding, and examine
the budget.

4. How does this system compare to others?

If the inspector has financial data on other systems, comparisons can be made
that may aid in determining the adequacy of a system’s budget/revenues.

3.7.7  Priority Criteria

The following criteria related to the water system management/operation element of the
sanitary survey are considered high priority based on their potential for impacting public
health:

o Water System Management — Management provides the direction, policies,
and budget for the staff to work by and with to meet regulatory requirements
and produce quality drinking water. Management can foster a positive morale
that can lead personnel to strive for excellence in operation and maintenance
tasks and thus higher quality water. Management that is knowledgeable about
water systems is likely to make better decisions about policies and
expenditures for staff and equipment (Section 3.7.3).

e Water System Staffing — Adequate staff is required for the proper operation
and management of the system (Section 3.7.4).

o Water System Funding — Adequate funding for operation, maintenance, and
expansion is required to assure system viability (Section 3.7.6).

3.8 Operator Compliance with State Requirements

The need for qualified professionals to operate and maintain water systems is becoming
increasingly important in the water supply industry. This need is because the operation of a
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water system is becoming more comphcated and difficult with ever chantgmg regulations
that require the quality of drinking water to improve. System personnel must be aware of
any deteriorating conditions from the source water supply to the consumer’s tap, know what
changes are required to correct the conditions, and be ready to implement the change at a
short notice. The overall goal of a water system is to provide an adequate supply of safe
drinking water to the consumer at an acceptable pressure. To meet this goal and the
associated challenges, surface water system personnel need to be adequately trained.

3.8.1 Certification of Operators

Personnel involved in providing consumers w1th drinking water need to know what is
required to provide a safe and adequate supply of water. One of the ways to assure the
consumer that trained and knowledgeable individuals are working in the water system is
through operator certification. Most states require a certain level of operator certification
befitting the size of the system.

The requirements for operator certification vary from state to state but they all require a
certain amount of in-class (school) as well as on-the-job training and experlence As an
individual advances, the training requirements increase also. In addition, operator
certification is renewable and a certain degree of tra1mng is requ1red just to maintain a level
of certification.

Suggested assessment criteria for operator certification include: | .

1. Does the system employ an operator(s) of the ajppropria‘te certification
level(s), as specified in state requlrements"

Proper operation and mamtenance of a water system requlres staff that are
trained and knowledgeable about the facility and water treatment. One means
* of ensuring that system personnel have a certain rmmmum level of knowledge
is through operator certification. States establish operator certification
requirements so that operators without this knowledge are prevented from
posing a potential health risk to consumers through imprope‘r treatment plant
operation resulting in poor quality water. A system should have an operator(s)
that possesses certification at the level(s) spec1ﬁed in state requirements. The
inspector should ask for proof of certification if 1t is not ope-nly displayed.

2. Are operator certlficatlons current for all system personmel" Are all
personnel meeting the minimum renewal requn‘ements for operator
certification? :

~ Inreviewing the system’s proof of certification, the inspectdr should verify
that all operator certifications are current and that ‘operators are meeting any
state requirements for certification renewal.

I
|
|
|
1
i
T
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3.8.2 Competency of Operators

Like all professions, some people know all the right answers according to the book and
others know what the right answer is based on experience. Operators need to know both.
During the survey, the inspector should question the operators about various aspects of the
operation and maintenance of the system. Through this questioning, the inspector should be
able to determine if system personnel are adequately trained, as well as informed about the
system.

The inspector can also see how well the system is operated and maintained. Generally, if
the system is well operated and maintained, the operators are competent and know what is
needed to operate the system correctly.

Suggested assessment criteria for competency of operators include:

1. Do the operators know how to operate and maintain the various
components of their water system from the source to the tap? Does the
system appear to be well-operated and maintained?

The inspector should evaluate the competency of operators throughout the
entire site visit, both by visual observation and by asking the operators
questions about water treatment and distribution, the facility and equipment,
and procedures for operations and maintenance tasks. Questions the inspector
cannot ask to probe the operator’s knowledge include, “Show me how you...,”
“What does this do?,” and “How often do you...?” The appearance of the
facility is an indication of whether the operators properly operate and maintain
the system.

2. Are system personnel appropriately trained?

The system should have a regular training program that includes both new
personnel and existing staff. Training can be done both in-house and through
training classes offered by the state, EPA, universities, and drinking water
associations. Operators should be trained in applicable operations and
maintenance procedures, water treatment concepts, drinking water regulations,
safety procedures, emergency response, and other essential issues that have a
direct impact on plant personnel and the quality of drinking water.

3.8.3  Priority Criteria

The following criterion related to the operator compliance with state requirements element
of the sanitary survey is considered a high priority based on its potential for impacting
public health:

e Competency of Operators — Competent operators are essential to a well run,
operated and maintained water system. Operators make operation,
maintenance and administrative decisions that affect plant performance and
system reliability (Section 3.8.2).
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4. COMPILING THE SANITARY SURVEY
REPORT

 This chapter provides guidelines for preparing the sanitary survey report and suggestions for

keeping adequate documentation of the sanitary survey. The sanitary survey report is a final
written report that is used to notify water system owners and operators of the system’s
deficiencies and assists in facilitating corrective action where deficiencies are noted. Final
written reports should be prepared for every sanitary survey in a format that is consistent
statewide. Once a sanitary survey has been conducted, appropriate documentation is needed
for follow-up activities and for development of reports. Not only does documentation need
to be complete, but the results of surveys should be interpreted consistently from one
surveyor to another. Specifically, as part of documentation and follow-up, the inspector
should complete the following activities:

e Complete documentation and prioritize sanitary risks that were identified
during the onsite investigation;

e Notify the water utility of any variances in the sanitary survey report from that
provided in the oral debriefing at the site;

e Complete the formal sanitary survey report;
e Notify appropriate organizations of the results;

e Provide options for correcting the sanitary risks, including sources of technical
assistance;

o Follow-up on questions asked by water utility personnel; and
o Assess whether the system should be considered to have outstanding
performance. '

The remainder of this chapter provides additional detail on compiling the sanitary survey
report. Areas addressed include: preparing the sanitary survey report; preparing adequate
sanitary survey documentation; categorizing the findings; developing corrective actions; and
determining outstanding performance. |

4.1 Sanitary Survey Report

The sanitary survey report officially communicates the results of the survey to the owners
and operators of the water system. The purposes of the survey report are to:

e Notify the water system owners and operators of system deficiencies;

e Request corrective action under a specified schedule;
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e Provide a written record for future inspections (1nclud1ng a recommendation

on outstanding performance since this can affect the frequency of future
surveys);

L, Lo
e Provide important information that may be useful in emergenc1es.

The report can be as brief as an extensive letter but should be detailed enough to provide
the water utility with sufficient information on what deficiencies exist and what corrective
actions are needed. The survey report should indicate why correctlve actions are necessary.
Compliance schedules are required for all sanitary survey reports that 1dent1fy significant
deficiencies.

The survey report provides a record for future inspecting partfes and provides technical
information that may be useful during emergency situations. It is also an 1mportant tool for
tracking comphance with the SDWA and for evaluating a partlcular system’s compliance
strategy. The sanitary survey report needs to contain adequate documentatlon of survey
results. Types of documentation are dlSCUSSCd in Section 4.2.

1

The report should be completed promptly and reflect the 1nformation provided to water
utility personnel at the end of the onsite evaluation. If the wntten evaluatron is different
from the oral debriefing, the water system manager should be notrﬁed ofr’ such changes.
At a minimum, the survey report should include the followmg elemenlzs:

e Date and time of survey; ‘

e Name(s) of survey inspector(s);

e Name(s) of those present dunng the survey, be51des the 1nspector(s),

e A schematic drawing of the system and, where approprlate ‘photographs of
key system components;

e A statement of system capacuy, including source treatment and distribution;
e A summary of survey findings, with the s1gnatures of survey personnel;

e A listing of deficiencies based on a regulatory reference,

e A summary of all analyses and measurements done during the sanitary survey;

e Recommendations for improvement, in order of priority, with a timeline for
compliance;

e A copy of the survey form; and

e A recommendation on whether a system has outstanding pe:rformance.

The report needs to identify all the deficiencies noted during the inspection. The sanitary
survey report should provide more detailed information when a system has a significant
problem that could affect human health. The report should also provide options for
corrective actions that the system may take to address any srgnrﬁcant deﬁc1enc1es As part

of the follow-up activities for sanitary surveys the system must respond to deﬁcrenc1es
i
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outlined in the state’s sanitary survey report within 45 days, indicating how and on what

‘ schedule the system will address significant deficiencies noted in the survey. The system
may also provide its own recommendations for corrective action. The sanitary survey report
should describe the actions that the state will take if the deficiencies that require action by
the system owner/operator are not corrected within the timetable provided.

The state should develop standard language (“boilerplate”) for use in sanitary survey reports
and correspondence with water systems after a sanitary survey. ‘This standard language
includes the text which will not change significantly from report to report. The standard
language should be used, when applicable, to save report preparation time and to maintain
uniformity in correspondence between the state agency and water systems. Standard
language could be developed for sanitary survey report discussions pertaining to each of the
eight elements of a sanitary survey. For example, a state could develop standard language
that describes its operator certification requirements and says whether or not the water
system operator(s) meets those requirements. The inspector would insert the applicable
language based on the results of the inspection. -A state should consider consulting with its
legal staff to ensure that the standard boilerplate language is accurate within its authorities.

4.2 Sanitary Survey Documentation

Adequate documentation of survey results is essential in the sanitary survey process,
especially if the survey may result in corrective or enforcement actions. It is the inspector’s

' responsibility to the water system and to the public to provide an accurate and detailed
description of improper operations or system deficiencies in the sanitary survey report.
Detailed documentation should be recorded in a sanitary survey report and samtary survey
forms Some example forms are included in Appendix A.

The suggested minimum documentation for sanitary survey record files includes:

e A cover memorandum or letter with a list of deficiencies, if any, and pertinent
information and recommended actions. The list of deficiencies should be
‘accompanied by references to regulatory provisions pertaining to the
deficiencies. The first page of the list of deficiencies should begin with the
header below. The items shown in italics should be provided for the particular
system. Following the header, each deficiency should be ordered by number.
The list should be prioritized by severity from the most crltlcal to the least
critical.

LIST OF DEFICIENCIES

System: System’s Name . Survey Date: Inspection Date
LD.#: Water System’s ID Number Surveyed By: Inspector’s Name/Affiliation
Location: County Name, State Region: EPA Region Number
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e A completed survey form or checklist for the watér system (if used by the
state).

e Any necessary additional pages of comments, drawmgs or sketches and water
sampling data.

e A copy of the USGS 7.5 minute topographical quadrangle map showing the
location of the system. ‘

e A summary of the components of the water system This su{nmary should
identify any modifications made to the system.

e A listing of system operators, including the certification status.

4.3 Categorizing the Findings

The findings of a sanitary survey can range in severity from minor administrative
deficiencies to situations where continued operation of the Water delivery ‘system could pose
a serious health threat to the population. The inspector needs to deterrmne which
deficiencies are significant and thus require the system to take immediate corrective action
(all deficiencies should ultimately be addressed) In general, sxgmﬁcant deﬁcwnmes include
those defects in a system’s design, operation, or maintenance, as well as any failures or
malfunctions of its treatment, storage, or distribution system, that the state determines to be
causing or have the potential to cause the introduction of contammatlon mto water dehvered
to customers.

For statewide consistency from survey to survey and mspector to 1nspect0r a state should
establish its own definition of a significant deficiency and a hst of what deﬁ01enc1es it
generally considers significant. An inspector should determine which deficiencies of a
system meet the state’s definition of significant, and should also identify dny other
deficiencies that may pose a serious threat and should be considered 51gn1ﬂcant for that
system. The priority criteria provided in Chapter 3 can help the inspector determine which
deficiencies pose a serious health threat and therefore need to be con51dered significant.

Table 4-1 1llustrates one possible approach tQ categonzatlon of ‘some of the common
deficiencies by the degree of their threat to public health. The below listing includes
"examples of deficiencies that may be considered significant pubhc health issues. This list is
not intended to be comprehensive, but serves as a guide to the state for categorizing
significant deficiencies. Other deficiencies could be deemed s1gn1ﬁcant public health
issues.
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Table 4-1. Example of Sanitary Survey Deficiencies*

L Finding . Minor'. | Moderate |’ Significant

No approved construction drawings v

Failure to update the water distribution map v

Stopping work on system improvements v

Failure to meet distribution system pressure requirements v
Failure to meet water treatment requirements v
Failure to meet water quality MCLs v
System continues to operate in 2 noncompliance mode v
System has reached the maximum number of services allowed v

System not operating in compliance with water system plan v

System violated coliform or VOC MCLs v

* This table is for illustrative purposes only and does not represent any federal or state policy.

The following list presents some additional examples of potential significant deficiencies
that may be identified during a sanitary survey. Significant deficiencies of surface water
and ground water under the direct influence of surface water systems may include, but are
not limited to, the following types of deficiencies:

‘ e Source

— Location of intake is near pollution source (e.g., POTWs, CSO discharges)
— Not having a secured protective radius around a reservoir

—  Wells of improper construction

— Springs of improper construction.

o Treatment

— The hatch to a pressure filter has not been opened on a yearly basis to
clean the media, and to check for media loss and the condition of the
underdrain system

—  Filter does not have adequate depth of media (¢.g., less than 24 inches)

— No SOP for taking a filter out of service for backwashing, for performing
the backwash or returning the filter to service

— No process control plan for coagulant addition
— Inadequate application of treatment chemicals

— Chemical feed rates not adjusted for varying raw water quality conditions
or changes in plant flow rate

— Inadequate disinfection CT.
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e Distribution Systems

— TCR sampling plan not representative of drstnbutron system
— Negative pressures at any time
— System not flushed perlodlcally

— No disinfectant residual, or HPC levels greater than 500/ml repeatedly at
same sites

— Inadequate monitoring of disinfectant residual, when requlred

— Inadequate cross connection controls, either at the treatment facility or in
the distribution system (or failure to have a cross connection control
program, when one is required)

— Unacceptable system leakage that could result 1n entrance of contaminants.

e Finished Water Storage

— Inadequate internal cleaning and maintenance of storage tank
— Improper venting of tank ‘
— Lack of proper screening of overflow p1pe and drain

- Inadequate roofing (e.g., holes in the storage tank 1mproper hatch
construction).

e Pumps/Pump Facilities and Controls

— Ponding of water in pump housmg
— Inadequate pump capacity
— Lack of redundant mechanicejl components.

e Monitoring/Reporting/Data Verification

— Failure to properly monitor water quality

— Failure of system operator to address customer complamts regarding water
quality or quantity issue

— TCR sampling plan not available or not being followed‘
—  Chronic TCR coliform detections with inadequate remedijation.

o Water System Management/Operation

— Lack of properly trained or licensed staff as reciuired by the state
— Lack of approved emergency response plan

— Failure to meet water supply demands/mterruptrons to service (inadequate
pump capacity, unreliable water source, lack of auxiliary power)

— Inadequate follow-up to deficiencies noted in previous inspection/sanitary
surveys.
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e Operator Compliance with State Requirements

— Operator does not have the correct level of certification as required by the
state.

If a significant public health issue is determined to exist, compliance action must be
required. State inspectors may judge other problems as significant enough from a public
health viewpoint to require establishment of a compliance schedule with follow-up action.

4.4 Corrective Action

There are a number of problems or deficiencies that may be considered significant public
health issues. If a significant public health issue is determined to exist, corrective action
must be required. At a minimum, the sanitary survey report should identify the deficiencies
noted during the inspection and notify the system of the actions that the state may take if the
deficiencies that require action by the system owner/operator are not corrected. To ensure
that the sanitary risks are minimized, the sanitary survey report should provide the water
utility with options for correcting significant defects. The suggestions for corrective actions
should not be overly specific and should be sufficiently conservative, since the inspector
does not have the detailed knowledge of the system’s engineer or other plant personnel.

Depending upon the nature of the defect, there may be a number of adequate corrective
actions that may be applied to a significant defect. The system should be given discretion in
selecting the most appropriate corrective action, and made ultimately responsible for
selecting an appropriate action(s).

There are three basic approaches which may be taken to ensure significant defects are
corrected: '

e Correction of problems by the water system staff, their consulting engineers,
and/or contractor

Many deficiencies can be addressed by water system staff and their
consultants. The inspector should assess whether the water system appears to
have trained and competent staff available before suggesting approaches that
involve water system personnel in alleviating most deficiencies. The inspector
should consider the cause of the deficiencies (how and why they developed)
and judge whether it is reasonable to expect the water system operator or
manager to correct the problems promptly.

e Technical assistance to the water utility by the regulatory agency,
organizations that specialize in training and technical assistance, and/or
peers at other water systems

Many water systems may need assistance in determining the cause(s) of their
performance problems and in developing a set of actions to eliminate the
problems. The inspector may be able to offer approaches the water system can
use to assess and address problems. Assistance may result in training, onsite
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system specific technical assistance, and referrals to other available resources
at the state and federal levels (at the primacy agency, other organizations, and
at state environmental training centers).

o Implementation of a composzte correction program ( CCP) appltcable to
surface water treatment plants

The CCP is a type of technical assistance that is specific to surface water
systems. A CCP consists of a comprehensive performance evaluation (CPE)
and a comprehensive technical assistance (CTA) program. A CPE determines
inadequacies and performance 11m1t1ng factors, and prlontlzes deficiencies. A
CTA attempts to correct the deficiencies and involves onsite, system-specific
technical assistance.

A combination of these approaches may be appropnate based on the type and seventy of
the sanitary deficiencies.

4.5 Outstanding Performance

As noted in Chapter 1, community systems that are classified as havmg outstandmg

performance are eligible for having future sanitary surveys conducted at the less frequent

interval of at least once every five years, rather than at least once every three years. Based |
on the findings of a sanitary survey, an inspector should mclude in the report a | '

recommendation on whether a system should be considered to have outstandmg ‘
performance at the time of the survey. This recommendation should be based on the state’s
specifications for determining if a system has outstanding performance. The state was
required to develop these specifications as part of its application for primacy. Along with
the inspector’s recommendation, the report should include standard state:language
(“boilerplate”) noting that the recommendation for outstandmg performance status is
contingent upon the system continuing to meet the states’ spemﬁcatlons for that status.

In general, outstanding performance means that a system is well operated and managed has
a good record of performance in past sanitary surveys, and has not had any violations (at
least in recent years). A state’s specifications for outstanding performance may include
factors such as the following:
e No violations of MCLs since the last sanitary survey, |
e No violations of monitoring and reportmg requ1rements since the last sanitary
survey;

e No violations of primary drinking water regulations during the past five years
(or similar time period);

e No waterborne disease outbreaks attributable to the water system during a
specified period;

e Past sanitary surveys containing no significant deﬁmenmes ‘

e Existence of emergency preparedness measures and backup facﬂmes
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‘ e Meeting exceptional performance standards (e.g., 0.1 NTU) a specified high
percentage of the time;

. Expert mémagement of system (e.g., managers are knowledgeable about
providing quality drinking water; low staff turnover and positive staff morale;
well-established water quality goals);

e Expert operation of the system (e.g., skilled, certified personnel) in adequate
numbers; existence of quality O&M manuals that are used by the staff;
adequate budget and revenues);

e Success under the Partnership for Safe Water Program, Phase III program;
o Effective cross-connection progrém developed and implemented;

e Recognized in-house research programs applicable to improved system
. performance;

e Active public outreach programs (e.g., citizen participation committees);
e Stable water source (no interruptions in supply);

e Source water supply drawn from a reservoir or pre-sedimentation facility that
effectively dampens raw water quality variations;

e No identified significant risk of future violations or problems (e.g., equipment
past its service life);

‘ e System capacity sufficient to meet anticipated growth; and

e CPE has been performed by a third party during the past three years, and the
water system has adequately addressed all Performance Limiting Factors
identified by the CPE.

As noted above, each state should have its own specifications for determining if a system

has outstanding performance. The state may choose to use some or all of the above
factors, different factors that have been developed by the state, or a combination of both.
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5. REPORT REVIEW AND RESPONSE

The previous chapters of this guidance manual described how to prepare, conduct, and
report the results of a sanitary survey. This chapter describes the follow-up actions that
should be undertaken by the water system operator and the state in response to the findings
of a sanitary survey, including those actions that must be taken to correct any identified
deficiencies. In general, the findings of the inspector should be transmitted to the system
owner or operator soon after completion of the inspection. In turn, the system operator must
respond to the sanitary survey findings within 45 days of state notification. The state then
needs to monitor the water system’s implementation of corrective actions to ensure that
deficiencies are resolved. The remainder of this chapter discusses these follow up actions.

5.1 State Actions

For a state to be granted primacy authority, it must submit evidence to EPA that the state
has met the requirements for a determination of primacy enforcement responsibility found
in 40 CFR 142.10. These requirements are summarized in Figure 5-1. This regulatory
authority effectively outlines the range of options that the state possesses in responding to
the findings in a sanitary survey report.

Deficiencies of a minor nature may require no more response than to notify the system
operator of the violation and set a time frame for the operator to correct the situation. A
moderate deficiency could prompt the state to require the operator to respond within 30
days with a proposed solution to the deficiency and a schedule for correcting the situation.
For significant deficiencies, the state must immediately inform the system operator of the
deficiency. In some cases, the deficiency may be such that a boil water notice must be
issued to the customers in order to protect public health. In all cases, the state should
indicate the required time frame for a response, the required action for the response, and the
consequences of failing to respond. The consequences could include revocation of the
operating permit, suspension of the permit until the deficiency is corrected, and fines or
penalties levied against the system operator. When significant deficiencies exist, a consent
agreement, administrative order, or litigation by the appropriate court may be necessary to
ensure prompt and proper correction. The state should make regular and continued
inspections of the facility until all deficiencies have been corrected.

Other state activities include maintaining a tracking system for enforcement. The 1995
EPA/State Joint Guidance on Sanitary Surveys states that the deficiencies disclosed in a
survey must be followed up on to ensure that timely corrective action is taken, especially to
correct deficiencies that have the potential to substantially affect public health. States
should develop a program for following up on recommendations made in their sanitary
surveys. A computer tracking system of deficiencies may be a useful tool for states to use
in tracking follow-up and enforcement actions.
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Summary of CFR 142.10
Requirement for a Determination of Primacy Enforcement Responsibility

1. State has adopted drinking water regulations which are no less stringent than the
National Primary Drinking Water Regulations.

2. State has adopted and is implementing adequate procedures for the enforcement of
such state regulations, including:

maintenance of an inventory of public water systems;
a systematic program for conducting sanitary surveys of public water systems in
the state, with priority given to sanitary surveys of public water systems not in
compliance with state primary drinking water regulations; and

¢ the establishment and maintenance ofa state program for the certification of
laboratories conducting analytical measurements of drinking water
contaminants.

3. The establishment and maintenance, by the state, of an activity to assure that the
design and construction of new or substantially modified public water system
facilities will be capable of compliance with the state drinking water regulations.

| 4. The state has the statutory or regulatory enforcement authority adequate to compel
compliance with the state primary drinking water regulations in appropriate cases,
such authority to include:

e authority to apply state primary drinking water regulations to all public water
systems in the state covered by the national primary drinking water regulations;
e authority to sue in courts of competent jurisdiction to enjoin any threatened or
continuing deficiency of the state primary drinking water regulations;
right of entry and inspection of public water systems;
authority to require suppliers of water to keep appropriate records and make
appropriate reports to the state;
authority to require public water systems to give public notice; and
authority to assess civil or criminal penalties for violations of the state primary
drinking water regulations.

5. The state has established and will maintain record keeping and reporting of its
activities.

6. The state has adopted and can implement an adequate plan for the provision of safe
drinking water under emergency situations.

Figure 5-1. Summary of 40 CFR 142.10 - Requireménts for zi Determination
of Primacy Enforcement Responsibility
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5.2 Water System Actions

As stated above, the severity of the deficiency in a sanitary survey should dictate the
appropriate response required from the water system operator. When a water system
applies for an operating permit, the system operators agree to operate the water system in
accordance with state regulations, and to deliver water of adequate volume, pressure, and
quality. A state approves the operating permit with the same understanding and with the
authority to enforce against any deficiency.

The system operator, upon receipt of the sanitary survey report, should prepare a response to
the state addressing the survey findings which may include deficiencies of varying degrees
of severity. The water system’s response should be returried to the state within 45 days, and
must be returned within the 45-day timeframe when the sanitary survey findings include
significant deficiencies. The response should include:

e A statement of the deficiency, including any real or potential impacts to
delivered water quality;

o The approach to correcting the deficiency;

e The time required to correct the deficiency;

e The source of funding, if capitaf construction is required;

e Measures put in place to prevent the situation from recurring; and

¢ Additional follow-up actions planned.
The IESWTR does not change the requirement for a water sySteni to maintain copies of .
sanitary survey written reports and correspondence associated with sanitary surveys for a
period of at least 10 years, as specified in 40 CFR 141.33 (c). In addition to this

requirement, the water system should follow any applicable state implementing
regulations related to sanitary survey record keeping. '
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EPA/STATE JOINT GUIDANCE ON SANITARY SURVEYS

DECEMBER 1995

A sound sanitary survey program is an essential element of a State's drinking water
program. Sanitary surveys provide a first line of defense in helping pubhc water systems
protect the public health.

EPA recognizes that the quality of sanitary survey programs has suffered due
to competing resource requirements associated with new drinking water regulations.
The draft revised State Programs Priorities Guidance places renewed emphasis on the
importance of sanitary surveys and identifies this activity as a high priority.

EPA recommends that the States work with Regions in using this guidance to
improve their sanitary survey programs into State-specific programs that are tailored
to meet each State's needs. Improving these programs raay not happen immediately,
depending on the current status of the program. States therefore need to negotiate
with their respective Regions to determine appropriate timeframes for program
improvements.

PARTI. INTRODUCTION
A. DEFINITION OF A SANITARY SURVEY

A sanitary survey, as defined in CFR 141.2 (Definitions), means an on-site review of
the water source, facilities, equipment, operation, maintenance, and monitoring compliance of

“a public water system for the purpose of evaluating the adequacy of such source, facilities,

equipment, operation and maintenance for producing and distributing safe drinking water.
B. .PURPOSE OF A SANITARY SURVEY

The purpose of a sanitary survey is to ‘evaluate and document the capabilities
of a water system's sources, treatment, storage, distribution network, operation and
maintenance, and overall management to continually provide safe drinking water and
to identify any deficiencies that might adversely impact a public water system's ability
to provide a safe, reliable water supply.

Sanitary surveys also provide an opportunity for State drinking water officials or
approved third party inspectors to establish a field presence with the owners and operators
of water systems in order to educate them about proper monitoring and samphng procedures,
provide technical assistance, and inform them of any upcoming changes in regulations.
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They also aid in the process of evaluating a public water system s progress in
complying with Federal and State regulauons promulgated to protect public health. A survey
can significantly reduce the potential risk of consumers ingesting contaminated drinking water.
Sanitary surveys also aid in assessing a systems capacity and provide an opportunity
to evaluate whether operators are adequately trained to test for water quahty parameters,
and are properly reporting water quality data to the State primacy agency.

C. POTENTIAL BENEFITS OF A SANITARY SURVEY

Sanitary surveys play an essential role in ensuring safe drinking water. Some of the
many benefits of conducting sanitary surveys are:

‘operator education;
source protection;
risk evaluation;
- technical assistance and training;
sampling plan evaluation;
independent, third party system review;
information for monitoring waiver programs;
identification of factors limiting a system's ab111ty
to contmua]ly provide safe drinking water; ‘ | ‘
provision of updated water system information to State program personnel;
provision of useful information for planning and capital improvements ‘
~to system owners/operators;
reduction of monitoring requirements;
reduction of formal enforcement actions in favor of more ‘informal actions;
reduction of oversight by State monitoring and enforceme nt personnel;
increased communication between State dnnklng water personnel and public
water system operators;
provision of contact person to notify in case of emergenc:es or for
technical assistance;
improvement of system comphance with State drmkmg water regulations;
identification of candidates for enforcement action;
identification of candidates for Comprehensive Performance Evaluations;
verification of data validity;
validation of test equipment and procedures;
reduced risk of waterborne disease outbreaks;
encourage disaster response planning; and
improved system security.

EPA/State Joint Guidance on Sanitary Surveys ‘
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PART II. GUIDANCE ON SANITARY SURVEY IMPLEMENTATION
A. FREQUENCY IN CONDUCTING A SANITARY SURVEY

Under 40 CFR, 142.10 (Requirements for a determination of primary enforcement
responsibility), each State, pursuant to appropriate State legal authority, must establish, -
as a requirement for primacy, a systematic program for conducting sanitary surveys of public
water systems in the State, with priority given to sanitary surveys of public water systems not
in compliance with State primary drinking water regulations.

EPA recommends that the frequency with which a State conducts a sanitary survey
of a water system be based on, but not limited to, a negotiated State/EPA number per year, or
based on a state sanitary survey plan completed by the State. System selection can be based
on a number of factors, including the following: source type, treatment technology(ies) used,
the type of system, system size, date of last survey, whether the system has any violations,
whether the system is a new system, whether the system has added a new source, whether the
system has a new operator, whether the system has a waiver program, and whether the system
has had a prior sanitary survey based on the minimum requirements of the Total Coliform
Rule. This rule allows sampling to be reduced for small groundwater systems if the system
undergoes a sanitary survey every five years and is certified to be free of sanitary defects.

B. QUALIFICATIONS FOR SANITARY SURVEY INSPECTORS

All sanitary survey inspectors should possess certain baseline qualifications
to ensure both their own safety and the quality of the inspection itself. An inspector's
technical background and experience should qualify hinv/her to assess the types of systems
being surveyed. At a minimum, these qualifications should include appropriate health and
safety training and an understanding of basic water supply operation and treatment processes
where applicable. Other means of assessing inspector qualifications include whether the
inspector has attended formal training sessions, whether he/she has documented on-the-job-
training, whether the training received is appropriate for the type and size of the system being
surveyed, and whether the inspector is knowledgeable about State and Federal SDWA
regulations.

C. ASSESSMENT CRITERIA

States, as part of their sanitary survey program, should develop assessment criteria
for each of the minimum elements recommended for review during a sanitary survey. These
criteria are needed to ensure that defi¢iencies are evaluated consistently among the various
inspectors in a State. As part of this effort, States should identify the types of deficiencies
that are considered to be significant and the appropriate follow-up actions. The criteria
should also discuss appropriate follow-up actions for lesser deficiencies.
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D. MINIMUM ELEMENTS OF A SANITARY SURVEY

Prior to the survey, the inspector should review pemnent files relatmg to the system
being inspected. Particular attention should be focused on information regardmg past sanitary
surveys the system might have. had, any changes or improvements made to the system, as well
as files relating to the system's compliance and enforcement history. |

A review of the eight elements listed below is considered essential for the proper
conduct of a thorough sanitary survey. States should, however, have some flexibility
to tailor minimum elements based on system type, size, and.complexity. Included below with
each main element are examples of areas that should be addressed: '

Element 1. - Source
Protection, including:

- watershed protection program, including physical and hydrogeological
description of watershed, land use and topography, and
identifying potential contamination sites

- wellhead protection program |

- verification and reevaluation of vulnerability assessment

- waiver from filtration

- well sites and impoundments

- water quality/quantity

- security measures

- spring sites

Physical Components and Condition, including:

- wells, including both construction information and sanitary conditions
- surface intakes |

- infiltration galleries

- springs

- catchment and cistern

- raw water storage and transmission |

- adequacy of source capacity, present and future

- backup source capacity |

- interconnection with existing supplies (emergency)

- emergency power generauon
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- schematic diagram of treatment process

- appropriateness of current treatment, given water quality

- adequacy of current treatment, including the adequacy of:
aeration equipment, chemical addition (control and automation
potential), chemical mixing process, type and effectiveness of
clarification, sedimentation, filtration, disinfection, monitoring
equipment, controls, as well as use of test results in process
control, on-site sample results by surveyor to establish treatment
efficacy, and adequacy of treatment capacity, both present and
future

- treatment enhancements

- O&M of treatment facility

- condition of equipment :

- process control, including standardization, calibration and sample
analysis procedures

- record keeping

- use of approved chemicals (e.g., NSF-approved)

- chemical storage/spill containment

- cross-connection program

- operator qualifications

. - CT assessment where applicable

- security measures

- rated capacities of treatment processes

- operational flows versus treatment process rated capacity

- epichlorohydrin/acrylamide certification

- treatment and equipment reliability

- ability to respond to changes in raw water fluctuations

- redundancy

- emergency power

E] 3. - Distribution §

- overall distribution system map and plan

- overall condition of the system

- materials and construction of distribution system

- cross-connection control inspection program

- installation and repair procedures for water mains

- flushing schedule and procedure

- pressure controls (e.g., for adequate fire protection)

- corrosion control program

- leak detection/unaccounted water (including meter replacement)
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- ‘maintenance schedule and procedure

- disinfectant residuals

- condition of system components

- proper separation from sewage system components
- valve exercise/replacement program

" El ! -E‘W'Hl | W "S

- contamination prevention
- O&M of facilities
- ~ water use demands and storage capacity

- - condition of system components

- condition of facilities

- use of NSF approved coatings

- assessment of CT where applicable (at plant)
- security measures

- overflow piping

Element 5. - Pums/Pumo Facilitcs and Contols

- types and capacity ‘ ‘ ‘ ‘
- condition of pumps including reserve pumps ,

- condition of pump facilities .
- emergency power

- flooding potential

- NSF approved lubrication oils

- security measures

- vulnerabxhty assessment

- pumpmg capacity with largest pump out of serv1ce

- pumping controls

El 5 -I[ - 0 B - D !! oﬁ . ~

- sample plans for appropriate rules (e.g., TCR L&C Rule, etc.)

- verification of validity of data reported to State through comparison
of logbook data to data submitted to State

- review of bench sheets, on-sxte logs, and monthly operauonal

reports
- waivers
- monitoring schedule and history, including an assessment of

: comphance with State and Federal monitoring requirements
- appraise current water quality vs. historical data
- verification that required momtormg is being conducted accurately

- EPA/State Joint Guuiancc on Sanitary Surveys | .
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- calibration of process control and compliance equipment
‘ including review of QA/QC procedures
- determine if primacy agency information is accurate and complete
- review of overall past/present practices
- review of cross-connection control inspection logs
- review of annual cross-connection control test reports
- a summary of water quality data, including raw, treated and
distribution system data

El:msnLl._-EmLSxﬁem_ManagemenﬁQminns

- basic information on system and system operator
- emergency contingency plans
- staffing
- review of past survey results
- review of compliance with regulations

- operator support/training
- O&M plan and manuals
- cross-connection control plan
- water loss/conservation program
- safety program, including verification of safety strategy
- facility security
- basic information on equipment

‘ - public notification plan

- review of standby and redundant capablhty
- condition of facilities
- sample siting plan :
- adequacy of revenues/budget

HMJWMIMM

- certification requirements

- qualifications

- training

- . competency (on-site observations of performance)

- cross-connection inspector certification
E. DOCUMENTATION

Each sanitary survey should be documented by having the inspector prepare a final
written report of the survey on a format used consistently within the State. The final written
report should be used. to notify water system owners and operators of the system's
deficiencies and to encourage them to take corrective actions where deficiencies
are noted. , . - » ‘ : :
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The report will provide a written record for future insf)ectors as well as information , ‘
that is useful during emergency situations. It will also prov1de a reference as to the need for
technical assistance and training. Information contained in the report should be used to

update records in the State's database management system. The followmg should be included

in the report:

The date the survey was conducted and by whom,
The name(s) of those present during the survey besides the inspector;

A schematic drawing of the system and, where appropnate photographs of key
system components;

4, The findings of the survey, along with the signatures of the survey team

5

W

members; and ‘ ‘
Recommendations for improvement and a timeframe for ::ompliance.

The written final report must have a more substantial and descn]ptwe explanation
when a system is determined to have a s1gmficant problem that could aJEfect human health.
Any differences between the findings discussed at the conclusion of the on-site survey and
what is included in the final report should be discussed and clanﬁed with the water system
operator and management prior to becommg a part of the survey 's officnal documents.

F. FOLLOW-UP AFTER SURVEY

.1
I

‘ ! | Co :
The findings of the inspector should be transmitted to the system owner or operator ‘, .
soon after completion of the inspection. The report should identify, at a minimum, the

deficiencies noted during the inspection and should also requeSt that the system provide its
recommendations for corrective action and a timetable for the completion of such action.

The report should also notify the system of the actions that the State will take if the

deficiencies that require action by the system owner/operator are not corrected.

G. TRACKING AND ENFORCEMENT |

For sanitary surveys to be effective in ensuring that public water systems provide
safe drinking water, the deficiencies disclosed in a survey must be followed up to ensure
that timely corrective action is taken, especlaily to correct deficiencies that have the potential
to significantly affect public health. States should develop a program for following up on
recommendations made in their sanitary surveys: A computer tracking system of deficiencies
may be a useful tool to assist states in tracking follow up acnons

EPA/S!ate Joint Guudance on Sanitary Surveys ‘
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UTAH DIVISION OF DRINKING WATER

March 1994

SANITARY SURVEY GUIDANCE DOCUMENT

This document provides general information on conducting sanitary surveys along with new
guidance on issues that need to be addressed during a sanitary survey as a resuit of the Federal
Safe Drinking Water Act Amendments (SDWA). These new issues include, for example:
monitoring waivers, source protection issues, surface/groundwater determinations, and source
locations. If we continue to conduct sanitary surveys as we have in the past, without collecting
the additional information required of us, we will be ill prepared to implement the provision of
the Federal Safe Drinking Water Act Amendments in Utah. ~

The purpose of this document is to provide information to those conducting sanitary surveys so
that they, in turn, will ask the right questions and perform the necessary investigations. Such
front line activities will promote: 1) safe drinking water, 2) informed water system management,
and 3) smooth implementation of changing federal regulations.
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The Need for Sanitary Suwevé

Sanitary Surveys provide a means for the exchange of information. For example,
the operator is informed of monitoring and reporting requirements, efficiencies that
can be gained and deficiencies that need correcting. The surveyor is informed of
the existence and status of physical facilities and evaluates the external influences
that may effect water quality. The findings of the survey can and will have a
direct bearing on subsequent monitoring requirements for the surveyed system.

Who Can Conduct Sanitary Surveys

As provided in Section R309-101-4 of the Utah Public Drinkjng.Water Rules uthe
following groups of individuals may, under varying condmons, conduct Sanitary
Surveys.

Division of Drinking Water

Utah Department of Health District Engineers

Local Health Officials

Forest Service Engineers

Utah Rural Water Association

Consulting Engineers

Other qualified individuals authérized in writing by the Drmkmg
Water Board, Executive Secretary . ,,

@M AD o

Preparing for a Sanitary Survev

~ Coordination and communication between State Department of Environmental

.Quahty, District Engineers, local health depa.rtrnent and water system management
is essential in preparing for a Sanitary Survey. Preliminary discussions should
include: a review of the system’s historical records including chemical and .
bactenologlcal data, correspondence, engineering studies, and past violations.
Through these preparations one will be able to assemble and evaluate all the
proper information during the survey and make sound recommendations.

The Prescribed Content of the Sanitarv Survey

A. Sanita:y‘ Survey and its associated report must include:

1. The name, address and phone number of the person
legally responsible for the water system.




A visual inspection and written description of the water system’s
physical features from the source through the distribution system.

a)
b)

C)

dy

*Note:

The physical facilities include:

Description of each source (wells, springs, intake structures).

Description of any treatment or disinfection facility, including type,
capabilities, flow treated, associated source, etc.

Number of storage reservmrs, sxze construcnon type and sanitary
aspects.

Description of the tra.nsrmssmn and d1str1butxon system, as well as
each pump station, etc.

If the physical facilities are adequately described by an
earlier report, the earlier report can be referenced in the text
of the new report, but a copy of the earher report must be
attached to the new report and the new report must contain
a statement 1gient1fy1ng the facilities that were inspected
during the more recent survey. ‘

Establish an exchange of mforrnatmn between the operator and the
surveyor. This should mclude

a)

b)

c)

d)

Drscussron of proposed pendmg as well a.-s
anticipated, EPA regulanons and encourage the
operator to offer comments to EPA as appropriate.
Discussion of the water system’s sampling site plan
for Lead/Copper and for bacteriologic samples.
Each utility is required to have a written sampling
site plan (see Appendix B for bacteriologic guidance
and Section E Lead/Copper evaluation questions on
page 7). |

Discussion of and report on the system’s planning
and budgeting efforts to keep abreast of water
demands and regulatory demands. ‘
Discussion of a report on the system’s emergency
response capability as well as its cross connecuon
control program.

Discussion of the status of certified operators Also
describe the services available to operators seeking
certification and the need to obtam CEUs




10.

11.

12.

Computer information should be discussed and/or verified with the

‘operator. This includes the information contained on three

computer reports (see Appendix E) as follows:

.a)  The water system inventory (Report 3.1.02).

b) Water system/source chemical monitoring (Report 3.1.09).

Waiver eligibility determinations for Phase II & V contaminates
(See items F and G below for a more detailed explanation of
waivers).

Surface/Groundwater assessment (see item H below for a more

detailed explanation of Surface/Groundwater assessment).

Drinking Water Source Protection Plan.

- Debrief the operator/owner following the survey.

The report must provide formal notification of deficiencies.
The report should give appropriatp time tables if necessary.

Report historical facts as appropriate.

The report should be completed and sent within four weeks of the
survey, with a transmittal letter to the appropriate representative of
.the water system. Copies of the report should be sent to
coordinating agencies. . v-




E. Lead/Copper Rule

Action Levels
0.015 ppm for lead

1.3 ppm for copper

The Env1ronmental Protection Agency’s lead and copper regulations reqmre all community and
non-transient non-community water systems to collect tap water sample> to determine lead and
copper levels to which customers may be exposed. By the applicable date for momtonng, each
applicable water system shall complete a material evaluation of its distribution system in order
to identify a pool of targeted sampling sites that meet the requirements for sample site locations.
All sites from which first draw samples are collected, must be from this pool. The pool must
consist of tier 1 sites. If there is an insufficient number of tier 1 sites, than tier 2 sites may be
added to the pool. If there is still an insufficient number of sites then tier 3 may be added to the
sampling pool. | ‘ |
Tier 1. single family structures that contain lead pipes, or copp‘er pipes

with lead solder installed after 1982, and/or are served by lead

service lines.

Tier 2. buildings and multiple-family residences served by lead service
lines, or that contain lead pipes, or copper pipes with lead solder
installed after 1982.

Tier 3. smgle family structures that contam copper pxpcs w1th ledd solder
installed before 1983.

If vou're surveying a non-transient non-community water system, lead and copper tap water
ying y y PP p

samples must be collected from sampling locations that meet one of the following criteria:
i |

: |
Tier 1. buildings that contain copper pipes with lead solder installed after
1982 and before 1986, and/or are served by lead service ],ﬁnes.

Tier 2. buildings that contain copper pfpes with lead solder installed before
1983 and before 1986. ‘ ‘

To identify enough sites that meet the targeting criteria the water utility pérsonnel should survey
all records documenting the materials used to construct and repair your distribution system,
buildings connected to your distribution system

» '




It is recommended that a system identify more sampling sites than the number of samples you
are required to collect during each monitoring period in case volunteers drop out.

During the sanitary survey, the surveyor must review with the water utility personnel their criteria
for selecting sites and procedures for collecting samples.

Evaluation Questions:

1.  Has your water system completed a sampling .site plan?

2, .What methods were used to identify the sarnplmg s1tes"
a. . Plurnbmg Code - Construction date of the house- between 1982 and 1986
b. Plumbing Permits - Records of remodeling which would include the plumbmc
between 1982 and 1986.
c. Ex1st1ng sample results - previous monitoring which may indicate problem areas.
d. Community survey - questionnaire mailed to water consumers asking about the

plumbing materials as well as gaining consumer cooperation with the sampling.
3. Was the system able to identify a sufficient number of "Tler " srtes?

4. How did the system handle the required sampling procedures (ﬁrst draw water, and
“ bathroom or kitchen sinks only)?

a. If consumers collected the sample, how was the trammg on the samplmg methods
provided?

A written narrative of the system’s methods in identifying the lead and copper sampling sites
must be mcluded in the sanltary survey. S . :

F. Waiver Eligibility Determinations

The Phase II & V Rules allow the Executive Secretary to issue monitoring waivers. These
waivers are issued to specific sources and can significantly reduce the amount of samples that
a system must take on that individual source. Three types of waivers are offered, each type must
meet certain criteria before it can be issued. Each waiver will affect the monitoring frequency
for a specific contaminant group. Verification of certain elements of the waiver(s) program
must occur during a sanitary survey, without this verification, the existing waiver(s) will not
be considered verified and will be revoked. The system must then begin monitoring that
source at the base monitoring frequency.  All waivers must be periodically renewed. After 1999,
waivers will only be renewed if there is in place a source protection plan and it verifies the waiver.




Type of Waivers:

. "Reliably and Consistently" Waiver (R): The source water quality is reiiably and consistently
below the MCL.

2. "Use" Waiver (U): Contaminants are not used, manufactured, and/or :;tored in source area.
\ 1 . 1

3. "Suscept1b1hty" Waiver (S): Source is not suscepnble to contamination based on an evaluation
of: prior analytical data; vulnerability assessment results; environmental persxstence and transport
of the contaminant; construction of the source; the extent of the protectxon area around the
source; the movement of the groundwater and the geology of the area; and the proximity of
contaminants to the source combined with appropriate management pracnce's associated with such
contamination. ThlS type of waiver will oniy be issued in comunctmn with the Drinking
Water Source Protection Plan for a partxcular source and only if deemed appropriate with

regard to the susceptibility waiver criteria listed in section G

Asbestos Yes U, S No asbestos cement pipe
and no asbestos geology

Nitrate/Nitrite No

Inorganics & Heavy Metals Yes R | Evaluation of last 3 cycles
of monitering

VOCs l Yes U, S Presence of contaminants

. and/or susceptibility of
Pesticides/PCBs/SOCs | Yes U, S source to contamination
Unregulated Organics Yes U, S

State Implementation:

1. "Reliably and Consistently' Waiver (R): Computer code will be written to search the state
database for previous analytical results on these specific contaminants, the code would then
compare the results to see if they are reliably and consistently below the MCL Sources eligible
for the monitoring waiver would be automatxcally flagged on the inventory and the system would
be notified by direct mail. The computer routine could be executed periodically as new data is

received.

. "Use" Waiver (U): A questionnaire has been sent to the operators of Pvery community and
non—trans1ent non-community water system asking specific and general questions about each of
their sources. The Division will also gather data from different segments of the federal




government which will focus on the different land use practices of each of the agencies involved,
both current and historical.

3. "Susceptibility' Waiver (S): Systems with sources not eligible for a use waiver have been
notified. If the system wishes to pursue the possibility of a susceptibility waiver, a Drinking
Water Source Protection Plan will need to be in place before the source will be evaluated for
waiver eligibility.

Perform by Persons Conducting Sanitary Surveys:
1. "Reliably and Consistently Waiver (R): No involvement is anticipated.

2. "Use" Waiver (U): Assist water utility managers in filling out questionnaires and
latitude/longitude of existing sources during the next sanitary survey of the water system.
Adjustments to any waivers would be made at that time. As source protection areas are
delineated for the- Drinking Water Source Program, the inventory of potential sources of
contamination will need to be verified in place of the questionnaire information.

3. "Susceptibility’ Waiver (S): Initially no involvement is anticipated, however, as source
protection areas are delineated for the Drinking Water Source Program, the inventory of potential

sources of contamination will need to be verified.

G. Waiver Verification Procedures

As can be seen, the above criteria are rather easy to assess, provided the operator
is familiar with the nature and extent of man’s activities around the system’s
sources and the surveyor has access to past analytical results. It is imperative that
the surveyor comment on the above aspects of the water system in the Report of
Survey. However, it must be recognized that the above outlined approach is
rather simplistic because it does not take into account special construction methods
or mitigating geologic conditions.

In order for mitigating circumstances to be taken into account the water system must
document to the satisfaction of the Executive Secretary that a source is not susceptible
to a potential contamination site within the area. Only sources that have completed a
Drinking Water Source Protection Plan will be evaluated for "susceptibility” waivers.

The Executive Secretary may issue a susceptibility waiver based on an evaluation
of the following criteria:

1. Previous analytical results.
The proximity of the source to a potential point or non-point source of
contamination. Point sources -include spills and leaks of chemicals at or near a
water treatment facility or at manufacturing, distribution, or storage facilities, or
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from hazardous and municipal waste landfills and oth¢=r waste handling or '
‘treatment facilities. Non-point sources for Pesncxdes/PCBs/SOCs include the use
of pesticides to control insect and weed pests on agricultural areas, forest lands,

home and gardens, and other land application uses.

3. The environmental persistence and transport of the contaminants.

4, How well the water source is protected against conta:mnanon due to such factors
as depth of the well and the type of soil and the integrity of the well casing and
sanitary seal. .

In the case of Pest1c1des/PCBs/SOCs the following would also apply

5. Elevated levels of nitrates at that pamcular source
6. Use of PCBs in equipment used in production, storage, or distribution of water
(i.e., PCBs used in pumps, transformers etc.).

Required Verification Elements that must be mcluded in the Report

These elements must be addressed within the body of the samtary survey report. Any
potential site of contamination in the area around each source must be listed in the report.

The exact area of concern will vary dependmg upon the type of source and whether or
not there is a source protection plan in place for each mdxv1dual source. .

1. Once a Drinking Water Source Protection Plan is in plare the area that need
to be looked at is the actual geographic area scientifically delineated for each

individual source.

2. Protection zone delineation and inventories of potentxal contammatxon sources
are integral parts of the new Drinking Water Source Protection (DWSP) rule
which became effective on July 26, 1993. However, since this rule will not be
fully implemented until 1999, the Division of Dnnkmg Water allows waivers to
be based on a 1500-ft radius until December 1995. And from January 1996 until
December 1999, a one-mile radius will be used in conjuntion with a sanitary
survey. If a system’s DWSP Plan is due prior to December 1999, its waivers
must be based on this plan. After December 1999, all waivers will be based on
DWSP plans. Additionally, since waivers must be reevaluated every three years,
systems may delineate a three-year ground-water time of travel protection area
around their sources on which to base their waivers.
The purpose of the mspecnon is to look for potentlal sources of orgamc contamination,
the following is a partial list of contaminants or potential sources of contaminants. This
list is just for illustration purposes and by no means reflects a complete list of the items

of concern.

10




. : 1. Volatile Organic Chemicals (VOCs): Dry cleaners, landfills, any industry that
uses chemicals, gas stations, oil wells, etc.

2.  Pesticides/PCBs/SOCs: agricultural fields, transformers, golf courses,
residential areas with large areas of lawmn, etc.

H. Surface Water/Ground Water Determination

Recent amendments to 40 CFR Parts 141 and 142 of the National Primary
Drinking Water Regulations commonly called the '"Surface Water Treatment
Rule" define "ground water under direct influence of surface water," as:

Any water beneath the surface of the ground with (i) significant
occurrence of insects or other microorganisms, algae, or large-
diameter pathogens such as Giardia lamblia, or (ii) significant and
relatively rapid shifts in water characteristics such as turbidity,
temperature, conductivity, or pH which closely correlate to
climatological or surface water conditions.

Part of these amendments require that the ''State' classify all ground water

sources as to whether or not they are influenced by surface water. These
. classifications will be made by the Executive Secretary and state staff.

Previously, R309-106-1 of the Utah Administrative Code made the following statement:

R309-106-1 SURFACE WATER :
A surface water source is defined to mean tributary systems,
drainage basins, natural lakes, artificial reservoirs, impoundments
or low quality springs. Surface water sources will not be
considered for culinary use unless they can be rendered acceptable
by complete treatment (chemical coagulation, sedimentation,
filtration and disinfection) or other equivalent treatment acceptable
to the Executive Secretary.

Part of the amendments published in the federal register of Thursday June 29,
1989 require that "direct influence must be determined for individual sources in
accordance with criteria established by the State" and that "the State determination
of direct influence may be based on an evaluation of site-specific measurements
of water quality and/or well construction characteristics and geology with field
evaluation." Further clarification in part III, Response to Major Issues; states, "It
is important to note that the intent of this rule is not to regulate viral and bacterial
contamination in systems using ground water, unless Giardia cysts are also
‘ associated with such occurrence. Thus, if there is little likelihood for Giardia
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cysts to occur in a system using ground water, but there is potenua.l for bacterial
and viral contamination, EPA does not expect the State to cla551fy this source as
a ground water source under the direct influence of surface water

The State of Utah intends on followmg EPA’s recornmendauon not to regulate
viral and bacterial contamination in systems using ground water sources via this
rule and intends to classify only those ground water sources which clearly indicate
a likelihood for Giardia cysts to occur in a system using ground water, but there
is potential for bacterial and viral contamination, EPA does not expect the State
to classify this source as a ground water source under the direct influence of

surface water."

The State of Utah intends on followmg EPA’s recomrnendauon not to regulate
viral and bacterial contamination in systems using ground water sources via this
rule and intends to classify only those ground water sources which clearly indicate
a likelihood of contamination by Giardia cysts as "under d1re~ct influence of

surface water.”

We request the aid of surveyors in identifying those sources which are influenced
by surface water. In order to do this we recommend that the following questions
should be revrewed and answered for each source mspected

1. Is it clear that the source is obviously a surface water, i.e. pond,
lake, stream, etc., or does the utility have open storage facilities
that furnish water for human consumption thhout addmonal

treatment.

2. If the source is a well, does the system have a copy of the "Report
of Well Driller" as required to be filed with the State Engineer’s
Office, and does the report and the well itself indicate the

following:

a. a casing that penetrates a confining strata of clay,
shale, or otherwise impervious material,

b. the annulus between the drilled hole and the casing
is sealed using bentonite clay, cement slurry, sand-
cement grout or other acceptable material; and this
seal extends from the surface down and into the
confining strata mentioned above, |

c. any perforations of the casing or placement of
screens are below the confining strata mentioned
. above,

12




d. the well is drilled to a depth greater than 50 feet,

e.  the well is located at a distance greater .than 200
- feet from any surface water,

f. the well has been pump tested in accordance with a
reviewed and -approved yield/drawdown test and
results clearly determine the porosity and
transmissivity of the aquifer materials, and

water quality records indicate that there is no record
of total coliform or fecal coliform contamination in
untreated samples collected over the past three
years; no history of turbidity problems associated
. with the well; and no history of known or suspected
outbreaks caused by Giardia or other pathogenic
organisms associated with surface water and
attributed to the well. ' :

ua

If the above conditions are met, then the well is probably not
influenced by surface water.

If the source is a spring, does the -spring indic_é;e any of the
following:

a. a variable discharge; especially one which exhibits
increased discharge coinciding closely with
snowmelt runoff or periods of precipitation,

b. periods of increased turbidity that; if not measured,
are clearly 'visible as either cloudiness or
discoloration; or if measured, approach or exceed
the maximum level of 5 NTU, :

c. standing or running surface water within 50 feet of
the collection devices,

d. lo'cated within' a broad flood plane, meadow or
stream/drainage bottom, :

e. water quality records indicate that: there has been
total -coliform or fecal coliform contamination in
untreated samples collected over the past three
years, or there is a history of known or suspected

13




| |
P 1
‘ ‘

outbreaks caused by Giardia or other oathogenicf
organisms associated with surface water and
attributed to the Sprinc

If any of the above condmons exist, then the spring may be
influenced by surface water and further tests w1li be necec.sary

Those tests may involve one or more of the foiiowing:

1.) Temperature, pH, Conductivity, and turbidityi monitoring and
recording.

2.) Mircroscopic Analysis (MPA) - Consensus Method for Deterrmnmg Groundwaters
under the direct influence of Surface Water (refers to Sampling Water for
Detection of Waterborne Macroorgamsms such as Giardxa)

3.) Dye Testing

4.) Hydrogeologic investigation by one trained to perform such

1. Source Location

to facilitate: a) computer based geographic information systern (GIS) mapping, b)
emergency response, ¢) computer aided determination_of contammating entities
and many other GIS uses involving integration of numerous envxronmental factors,
it is necessary to accurately locate each drinking water source. 'Ihis is done by
accurately identifying each source by latitude and longitude.

Essentially all community drinking water sources have already been located by
latitude and longitude. This information should be field verified and additional
information involving non-community and non transient-non community water
system sources should be obtained. | ’

The followmg procedure should be used to determine the latitude/longitude of

sources. | 1 o 1

1. Obtain and use a U.S.G.S. quad map to plot sources in theﬁeld

2. Extract the latitude and longu ude off the quad map usmg a
georuler.

14




Enter the exacted latitude and longitude data onto the computer

. data base. Note the extracted latitude/longitude information will
. appear on the "water source citing, treatment and vulnerability"
- computer printout if it has been entered. (Report 3.2.04 - Section
- D - Item 4 above, or Appendix D-3 below).
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APPENDIX A

Suggested References

1.

10.

National Prixhary Drinking Water Regulations, Code of erderal Regulations, Part
141, (1986).

A Manual for the Evaluation of a State Drinking Water SuoDlv Program, U. S
Envxronrncntal Protection Agency, Washmgton D C. (1974)

Sanitary Survey Training Student’s Text, U.S. Envxronmental Protection Agency,
Washmgton, D.C. (1983).

Manual for Evaluating Public' Drinking Water Sugghe U.S. Environmental
Protection Agency, Washington, D.C. (1971).

Karalekas, P.C., Jr., "Watershed Management and Water Quality", Journal of New

England Water Works Association, March (1977).

Reilly, J. Kevin, Steppacher, Lee, et all., "Water Supply Surface and Groundwater
Applicability", Merrimack River Geographlc Initiative, U.S.E.P.A., Boston, MA

(1986).

Woodruff, Lee, "Watershed Control Program”, Guiaance Doéumént, EPA,

~Washington, D.C. (1986).

Moore, E.-W., "Sanitary Analysis of Water", in Preventive Medlcme and Public
Health, 10th ed., Sartwell P.E., Ed.,, Appleton -Century Crofts New York, (1973).

Hibler, Dr. Charles P., "Hibler Test For Giardia", C.H. Dxagnosti«: Incorporated,
2012 Derby Courts, Fort Collins, Colo‘rado, 80526.

Manual of Water Utility Operations

Available from: Texas Water Uulmes Association
6521 Burnet Lane
Austin, TX 78757
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11.

12,

13.

Water Systems Handbook

Available from: Water System Council
221 North LaSalle Street
Chicago, IL 60601

Environmental Engineering and Sanitation
- by Joseph A. Salvato '
Available from: John Wiley & Sons, Inc.

~ o Somerset, NJ 08873

"How to Conduct a Sanitary Survey" Procedures Manual

Available from: New Mexico Health and Environmental Department
Environmental Improvement District
P.O. Box 968
Santa Fe, NM 87504-0968
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APPENDIX B

i‘w

Suggested List of Thmgs to Look For |

Well and Spring Information

1.

2,

10.

11.

12.

13.

Is there a samtary seal on the well, and is it properly mstalled"

Does the casing extend at Jeast 12" above the floor or 18" above ground? .

Is the top of the well protected so that forelgn matter or surface warer cannot enter
the well? : :

Is the site protected against flooding? |
Does the well site and well pump house have proper drainage?

Is the well vent properly constructed - mcludmg a screened end whlch terminates
in a downturned position at least 18" above ground level or above the maximum

flood level?

If a pitless adapter or well pit is used,l are all entry poihts to thejcasing tightly
sealed? ‘ ‘ .

Are the check valves, water meters, and other well system appurtenances
maintained and operating properly? ‘
If standby power is available, is it in operable condition and well maintained?

Is direct surface drainage and contanﬁhation diverted around or away from the
spring?
Is the area around the sprmg properly fenced"

What are the depth and extent of sprmg collectxon fac111t1es‘7

Is there adequate soil cover over the spring collection system?.
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Surface Water Source

9.

10.

Is the source subject to industrial, domestic, or other types of pollution?
Have the intakes been properly protected from silt buildup?

Are there multiple intake locations?

Is human activity restricted in the watershed“?

Is the raw water pumping capacity adequate?

If standby or auxiliary power is available, is it operable and well maintained?
Are chemicals properly ‘stored and handled?

Is chemical feeding adequate to produce a visitle and settleable floc?

Is jar testing routinely performed to optimize chemical feed?

Are the necessary treatment plant report forms properly completed and reported
to the State on time? :

Vulnerability of Source

L.

What is the nature of potential sources of contamination and how far are they
located from drinking water source sites?

Is the source within a known or potential VOC/SOC contamination area?
What physical/geological conditions exist to protect drinking water sources?
Is the source drawing from a confined or unconfined aquifer?

What is the proximity to stored chemicals, pesﬁciides, industry, mining, septic tank
and drain fields, land fills, fuel storage and feed lots.

Is there nearby use of possible VOCs and SOCs? If so, how far away?

Are intakes properly located, protected and in good working condition?
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10.

Is the source collection point located in a metropolitan area?

Does the water system have adequate control over watershed areas?

What is the proxxrmty to dramage areas - can the pattern of dramage be
determined?

Source Location

1. Has each source been correctly plotted on U.S.G.S. quad maps?

2. Has all the latitude/longitude information on each source been verlﬁed?

3. Has the extraction of the latitude and longitude off the iquad‘ map!b‘y a georuler
been completed? ‘

Surface/Groundwater |

1. Is the source subject to contamination as evidenced by past chermcal and/or
bacterrologxcal history?

2. Is there relauvely rapid shifts in water quality parameters such as turbrdrty,
temperature, conductivity and pH?

3. Is the well or spring properly constructed?

4, Is the source susceptible to contamination by surface water v;la infiltration,
underground channeling, lakes, streams, rivers, canals, lagoons, etc.?

Disinfection | |
Is the drsmfectlon equxpment being operated and mamtamed properly‘7

\ l |

2, Are critical repalr tools and spare parts on hand? |

3. If gas chlorination is used, are adequate safety precautlons bemg followed (exhaust
fan with intake near floor, gas mask with positive pressure sys tem used, an
ammonia leak bottle available, tanks chamed to wall or otherwrse secured)”

4, If hypochlonte is used, are dllutlons bemg made in a proper manner?
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Are chlorine residual measurements being made and recorded?

Is a free chlorine residual being maintained throughout the water system?

Is there sufficient contact time (at least 30 minutes) between the chlorination point
and first point of use?

Are the necessary report forms being completed and properly reported to the
State? '

Other Treatment

1. Is chemical storage adequate?

2. Are chemical feeders and pumps in operation, good condition and being properly
maintained?

3. Are instrumentation and controls for the process being utilized and in proper
working order? ’

4, Are ‘accurate records being maintained (arnount of water treated, amount of
chemical usage, etc.)?

3. Are adequate safety devices available and precautions observed (dust mask, safety
goggles, gloves, protective clothing)?

Storage

1. Is there adequate storage capacity?

2. Is the storage reservoir properly coated to reduce flaking and corrosion? Is an
approved coating material used?

3. Does surface run-off and undetground drainage drain away from the storage
structure? :

4. Are the storage reservoir protected against flooding?

5. Are overflow lines, air vents, and clean out pipes turned downward or covered,
screened and terminate a minimum of 18 inches above the ground or storage tank
surface‘7 :

6. Are the storage reservoirs clean and free from contamination?
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7. Is the reservoir structurally sound?

Distribution System

1. Are pressuré and flows adequate throﬁghout the syster‘n: at all‘ timés vof the year?
2. Are all services metered? | ” o
3. Are plans of the water system avaiI;bIe and cufrqnt? :

4, Are there multiple pressure zones? |

S. | Are valves and hydrénté, routx;nély éie;cised?

Management

1. Are personnel adequately trained? For those commﬁnity systems serving a
population above 800, is the responsible charge operator properly certified?

2. Is the emergency plan available and workable? . . - | | ‘
3. Are supplies and maintenance parts in{'entories adequatf::? | :‘

4. Are sufficient operation and maintenance records being jcept?

5. Are routine maintenance schedules established and adhefed to for aﬁll‘components

of the water system?

6. Are all facilities and activities free from safety defects?
7. Are the necessary operational reports completed and submitted on time to the
State?

Cross Connections

L. Does your system have a Cross Connection Control Program?
2. What are the basic components of your program?
a. Does your system have an ordinance, bylaw or policy regardihg cross connection

control in place? If yes, what are the basic requirements?

i .
[—
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Has your system distributed public awareness information? If yes, what type and
how was it distributed? What follow up information do you plan to provide and

when?

Has the water system personnel been trained in the area of backflow prevention
and cross connection control?

Where are your records for the program stored?

What do your records consist of (assembly test repérts assembly location forms,
copies of public awareness information, copies of written notxce given for dual
check installation if required)?

How is the system tracking and ensuring that the required annual test of backflow
assemblies is completed? :

How is the program being enforced?
A Y

What type of protection strategy is the water system using containment or
isolation? :

Is the enforcement procedure outlined within the ordinance, policy or bylaw?

Are the procedures clearly understood by all water system personnel?

3. Has the water systemn been separated into areas of high and low hazards?

Have hazard assessments been performed on all high hazard connections?-

Has the appropriate protection been installed?

A written narrative of the system’s cross connection control program must be included in the
sanitary survey. The narrative must include a complete discussion of the issues outlined above.
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APPENDIX C
Guidance For the Prcparatibn af

SAMPLING SITE PLAN

On June 29, 1989 the Environmental Protecnon Agency ﬁnahzed the Total Coliform Rule (TCR)
under the Safe Drinking Water Act. The TCR applies to all publxc water systems (PWS) and

becomes effective on January 1, 1990. Under the TCR, all routine bacteriological samples must |
be collected according to a written sample site plan. The intent of the plan is to assure that all

required routine samples are collected at sites which are representative of the entire water

distribution system.

The following criteria have been estabhshcd to assxst PWSs in developmg a samphng site plan.
By January 1, 1991, each community and applicable non-community PWS must have a written
plan on file and are required to sample according to, the sample sites identified.

Sampling Site Plans - content and use

Sam ghng site plans should consist of ‘
A rnap of the water dxstnbunon system showmg the locauon of each sampling site.
- A cornplete description of each samplmg sne (ie., address and specific sampling

point).

Beginning January 1, 1991

- All required routine bacteriolbgical samples fnust be caliected from the sites
identified in the approved plan.

- Required routine samples canaot be collected from the samc' site more than once
during the month unless all remaining sites have already been sampled.
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‘ Number of Sampling Sites

The number of sampling sites is recommended, based on the population served as shown

below:

Population Minimum Number of Sampling Sites
1000 5
1001-2500 8
2501-3300 10
3301-4100 12
4101-6700 : 15
6701-21500 20
21501-59000 30
59001-70000 40
70001 - 50

This chart indicates the minimum number of sample sites recommended. You may designate
more if desired. Sample sites should be rotated on a regular basis.

Systems using groundwater as the sole source of their water supply and serving less than 4901
people may take all samples in one day. Other systems should indicate a time table during a

. month when samples will be taken.

Location of Sampling Sites

Criteria to use when choosing sampling sites are as follows:

Accessible at reasonable times of the day for sampling

Available during the entire year

Located throughout the entire distribution system

Not the last service site on a dead end line

Has a tap suitable for sampling; preferably a single cold water non-swivel and non-

aerated tap.

Vb W

- Sampling must be possible from a tap within five service connections
upstream and downstream of each sampling site (to meet the repeat
sampling requirements).

- Sampling sites cannot be located any closer than two service
connections upstream of dead ends in the water distribution system.

- Small systems with few service connections may need to appropriately
adjust the location of repeat samples.
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Selection of Sampling Taps

- The plumbing should be inspected to assure that no cross-connections
exist with nonpotable water sources.

- The sampling tap must be free of any aerator, strainer, hose, or water
treatment devices “ ‘ ‘

- Outside sampling taps should be avoided.
Each plan will be reviewed when a site visit, sanitary survey, or construction inspection is made.

Sampling site plans should be reviewed each year by the public water system to insure that the
plan is current. - ‘
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APPENDIX D

REPORT OF SURVEY

Utah Department of Environmental Quality
Division of Drinking Water

LOGAN CITY WATER SYSTEM

On Thursday, June 17, 1993, a sanitary survey of the LLogan City Water System was conducted
by Dennis Corbridge, operator of the Logan City Water System along with Grant Koford and
Leonna Lundstrom of the Bear River District Health Department and David F. Hansen of the
Division of Drinking Water. The following report describes the physical features of the system
and offers conclusions and recommendations regarding deficiencies noted during the survey.

General Description

The Logan City Water System serves about 30,000 people through approximately 11,500
connections. Residents receive their water from four well sources, a spring source, three booster
stations, and six storage reservoirs with a total capacity of 7,500,000 gallons. The spring source
is the only source that is chlorinated.

Sources

Dewitt Spring:

The Dewitt Spring area is located approximately five to six miles east of Logan in Logan
Canyon. It consists of a very large concrete junction with feeder tile extending into the spring
collection area. In the collection area three boxes gather surface water and distribute into the
overflow area of the spring. The spring area sits at the base of Logan Canyon, water collects into
the feeder tiles and then into the junction box which was properly gasketed and locked. It is then
properly chlorinated. The spring area is properly fenced with a chain link fence and secured with
a locked gate. The fenced spring area is approximately 3 1/2 acres and well drained. It has been
raised by fill dirt which protects it to some extent from flooding by the Logan River. The
immediate area around the spring has be landscaped, and planted with grasses.

Well No. 1:

Well # 1 is located on Canyon Road and Crockett Avenue. It is 12 inches in diameter
approximately 990 feet deep with the top of the bowls located at 210 feet. It is equipped with
a 700 Hp Johnston vertical turbine pump with a I.D. Electric motor capable of delivering 4,600




gpm. Each well house is constructed of concrete block and is properly eqmpped thh a sampling
tap, check valve, pressure gauge, flow meter and air relief valve although not properly screened.
There is a bypass line from the wells to an adjacent canals. The buildings was properly heated,
lighted, vented, and properly locked during the time of the mspecuon

Well No. 2:

This well is located on 2nd East and Center Street. It is 10 mches in dmmeter approxxrnately
1,000 feet deep with the top of the bowls set at 200 feet. It is equipped with a Fairbanks Moorse
200 Hp pump with a Fairbanks Moorse 400 booster pump capable of delivering 3,800 gpm when

in operation.
Well No. 3:

Well # 3 is located on 6th East and 7th North. It is 12 mches in dxameter approxlmately 1,000
feet deep with the top of the bowls set at 170 feet. It is equipped with 2 Johnston pump with
a U.S. Electric 200 Hp motor capable of dehvenng 3,400 gpm.

Willow Park ° Well

This well is located on the west side-of Willow Park next to the canal. It is 12 inches in
diameter. approximately 990 feet deep with the top of the bowls set at 220 feet. It is equipped
with a Johnston pump with and U.S. 500 Hp motor capable of dehvermg 3,600 gpm. This well
was used only once during the last eight year<‘

Boosteir Stations

Golf Course Booster Station:

This pumping station is wcll constructed from concrete, and has two 75 Hp motors with four
Auora pumps which alternate depending on the load. The pump station serves the bench area
north and east of Utah State University.

CULff Side Drive Pump Station:

There are two Cliff side booster stations with station # 1 being the older of the two and is
currently used as a standby station. The standby station or Clff side # 1 has two 60 Hp
marathon motors. Cliff side # 2 is equipped with two U.S. Electric 125 Hp motors which are
sensor probed two the Ciff side 1,000,000 gallon reservoir which kicks the booster on at 7.5 and

turns off at 14. 5




Storage

Golf Course Reservoirs:

Logan City 'has 5 different reservoirs located on the hillside next to the golf course. Two of

these tanks are rectangular in shape concrete and buried. The one nearest the golf course booster
station is 1,000,000 gallons and the other has 2,000,000 gallons in storage. The other two
reservoirs are circular concrete buried tanks. Each of these tanks have a storage capacity of a
1,000,000 gallons. In addition Logan City has contracted with Utah State University and is using
a 1,000,000 gallon reservoir. They were all properly locked and screened.

Cliff Side Reservoir:

The cliff side reservoir is the newest of Logan City reservon's and has a 1 OOO 000 ga.llons
storage capamty ' :

Qstle Hills Reservoir:

The castle hills reservmr is a 500, 000 gallon concrete circular reservoir, about a mile north of
the college reservou'

Chlorination Facilities

The new chlorination facility for the Logan City water system is housed in a building located just
north of Dewitt Springs. THe vacuum operated chlorinator is operated by dual alternating 1 1/2
H p Lesson motors powering Jaczzi booster pumps located in an adjacent underground vault.
The chlorinator is a Wallace and Tiernan V-notch chlorinator. The chlorinator was set a .53
pounds per day. Water flow is measured through a transducer and indicated the spring water is
being chlorinated at the rate of 0.3 ppm. The building was state of the art with chlorine leak
detectors, digital scales etc. The chlorination building had separating rooms for the cylinders and
the digital read outs for chlorine and flow. There were no gas maks but we were told at the time
of inspection they were on order. The only thing noticeable wrong was that the chlorine vent
tube should be screened.

sttrxbutlon System

The City of Logan serves approxlmately 30,000 people through 11,500 connections. There are
approximately 610 fire hydrants. The distribution system is made up of 8, 6, and 4 pvc, steel
and asbestos line. Logan’s water works is connected to a telemetry system which maintains
pressure, activates wells, points out terrible spots, maintains reservoir levels and records the day
to day operation of the system. Even with the heavy loads during the last few years water
pressure seems to adequate in all areas of the City.

Waiver Assessment



Use Waivers cannot be granted because of the close proximity of the homes, parks, canals etc..
The Dewitt Spring, however, due to its remote location does qualify for a Use Waiver. Source
protection plans must be developed for these sources.

Although the well sources are deep in nature, properly grouted end equipp‘oed with a sanitary seal - l

Samplmg Site Plan

Logan City currently has a bacteriological and Lead/Copper sxte plan in place

Cross Connectxon - |
Logan City cross connection program consists of dual checks at the meter and required annual
testing of double checks and RP devices.

Source Location

The latitude and lengitude of each source has previously beer; determined by the Division of |

Drinking Water.
| Recommendatiolns and Conclesicne
1. Remove the deep rooted vegetation in‘and around the hspr_ing area.
2. Screen all reservoirs and tank overflow pipes with non-conodiblee, # 4 mesh screen. .‘ ‘
3. The new chlonnatmn building apparently was developed W1thout revxew and approval of

plans and specxficatrbns for its construction. As-built plans must be submitted to this
office for review and approval Therefore, you must provide as-built plans and the
documentaUOn outlined in R309-106- 5 of the Utah Pubhe Dnnkmg Water Rules.

4 All the wells air relief valves were not properly screened thh a No 14 non—corrodxble
- mesh screen.

5. The chiorine vent tube must be screened with a No. 1 non—corrodible mesh screen.

6. Once the gas masks arrive they should be mounted in a properly area for convenient
access.
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FOREWARD

This reference guide was developed for the purpose of assisting Safe
Drinking Water Program staff in the Pennsylvania Department of Environmental
Resources. With the increasing complexity of federal regulations and the varieties
of treatment needed for compliance, a guide was necessary to ensure consistent,
detailed assessment of source, treatment and distribution facilities. While no
"reference guide contains all components of a public water system, this guide
includes some of the most common inquiries into physical conditions, operation,
maintenance and administration. While using the guide, the facility inspector
needs to keep two questions in mind:

1) 1Is the problem (or potential problem) resulting in a real impact on
the performance of the water system, and thus compromising public
health protection?

2) 1Is the problem a violation of the Pennsylvania Safe Drinking Water
Regulations (which would again entail public health protection)?

Every public water system will have some problems that, in an ideal world,
should be corrected. However, in recognition of time constraints and limited
resources of the water system and the facility inspector, those problems resulting
in a "YES" to either of these questions will increase the priority schedule for
correction. Nevertheless, it is anticipated that priorities will shift due to new
or modified regulations and changing time constraints, thus initiating frequent
revisions of this reference guide.’

He







Reference Guide for
Inspecting Public Water Systems

A. Source Water and Facilities
1. Watershed Characteristics
Are all of the following items (a - f£) documented in records,
and do any of them adversely impact water quality or quantity of
the source water?
a. Area of watershed or recharge area

b. Stream flow

c. Land uses (e.g. forested, agriculture, rural housing,
recreation, commercial, industrial, etc.)

d. Degree of public access to the watershed or recharge area
e. Terrain, soil type, and geélogy.
f. Types of vegetation and extent of cover
2. Contamination and Adverse Activities
‘ Do any of the following items (a - q) in the watershed or
recharge area adversely impact (actual and potential) water
guality or quantity of the source water?
a. Point discharges of sewage, stormwater or other wastewater
b. Single and multiple family sewage disposal systems
c. Recreation (swimming, boatiné, fishing,‘hunting,‘etg.)
d. Human habitation |
e. Pesticide/herbicide/fertilizer application
f. Logging
g. Commercial, industrial or manufacturing éctivity

h. Solid waste or other disposal facilities, including
landfills, hazardous waste, waste tailings, etc.

i. Materials storage, transport or transfer, including
hazardous materials storage, road salt stockpiles,
road/rail/barge transport with spill potential, transfer
stations, manure pits, etc.




j. Above and below ground storage tanks and pipelines

k. Mining operations and discharges

1. Injection and productions wells (oil, gas, ‘water,' etc.) ‘
m. Livestock and other concentrated domestlc anlmal actxvxty

n. Agrlcultural activities such as graZLng, tlllage (erosion),
concentrated manure areas, chemical applications, etc.

o. Turbidity fluctuations .from precipitation

p. Inorganic contamlnants from parent materlals (e.g. asbestos
flbers)

g. Algae blooms
3. Watershed.uanagement and Source Protectlon
a. Surface and Ground Water‘

1) 1If the public water system does not own the entire
watershed or recharge area, have written agreements beer
.made with other land owners to satisfactorily control
the land uses?

2) 1Is the public water system making efforts to obtain as
complete ownership of the watershed or recharge area
as possible? 1Is effort directed to control critical
adverse impacts on the source?

|
3) Where access is limited, is the watershed or recharge
‘area regularly inspected for new potential and actual
sources of contamination?

4) Does the water system employ adeQuately‘quallfled
personnel to ldentlfy watershed and water quality
problems? Who is given responsibility to correct these
problems?

5) Are raw water quality records kept to assess trends and
to assess the impact of different activities and
contaminant control techniques in the watershed or
recharge area?

6) Has the water system responded adequately to concerns
expressed about the source or watershed/recharge area
in past inspections and sanitary surveys?

7) Has the water system identified problems in its yearly
watershed control reports, and if so, what progress has
been made in solving these problems?

8) Does the water system actively J.nteract wn.th other ‘




2)

1)

2)

3)

4)

5)

6)

7)

agencies that have control or jurisdiction in the
watershed or recharge area? Are their policies or
activities consistent with the water system’s goal of
maintaining high raw water quality?

Does the water system actively initiate corrective
measures to improve raw water quality (e.g. copper
sulfate treatment to control aquatic growth, vegetation
control around reservoir shorelines, etc.)?

 Ground Water

In addition to the above management practices and
protective measures (items 1 - 9), has the water system
formally delineated a wellhead protection area for each
well? Is it being implemented?

Is a protective radius of 100 feet established around
each well? How is it controlled?

Are any contaminant sources within a zone of 100 feet?

Is the source protected from rapid shifts in water
guality characteristics during heavy precipitation
events? Is infiltration occurring from a nearby surface
source?

Do any man-made features (e.g. abandoned wells,
roadcuts, etc.) within 200 feet of the source expose the
aguifer to direct surface water infiltration? Does the
topography, or depth of weathering, within 200 feet
expose the source?

Is the well located in a carbonate aquifer and does it
have a static water level of 50.feet or less? If in an
unconfined aquifer, does the well have a static water
level of 100 feet or less? If in a confined aquifer,
does it have a static water level of 50 feet or less?

During a pump test, is the well’s recharge boundary
within 200 feet of a surface water body?

4. Source Cbnstruction.'

a.

Surface Intakes

1)
2)

3)
4)

Is the source adequate in guantity?

Is the best quality source, or location of the source,
in use? '

Is the intake protected from icing problems?

Can intake levels be varied to obtain the best water
quality?




Source Equipment

a'

b.

5) Is the intake screened to prevent entry of debris, and
~are the screens maintained?

6) Is animal activity controlled within the immediate ‘
v1c1nlty of the lntake°

7) Is a raw water tap available for routlne monltorlng7

Wells ‘
1 1
1) 1Is the source adequate in quantity?

2)‘ Is the well properly cased‘and grouted? Is the casiﬁg
‘capped and locked?

3) Is a well construction dlagram ava;lable’

4) IS a raw water tap available for routlne mon1tor1ng°‘
Springs, Infiltration Galleries, and Collectors
1) Is the source adequate in quant;.ty7

2) Is the immediate source area adequately protected
(fencing and locks), and is the area within 200 feet
controlled?

3) 1Is the best construction used to capture the flow?

4) ‘Are drains ava:.lable to dJ_vert surface water from the‘
vicinity of the source?

5) 1Is the collection structure of sound construction with

-no leaks or cracks? ;
" ‘ . ' ‘ B i o

6) Are the vents, overflow, and drain pipes screened?

7) ' Is the supply lntake located above the floor and

. - screened?

8) Is a raw water tap available for routine monitoring?
: : [

Are all intake pumps, booster pumps, and other pumps of
suff1c1ent capacity?

Does the design of the intake structure result in excessive
clogglng of screens, a buildup of silt, or passage of solids
that damages downstream processes7

Are all pumps and controls operatlonal and maintained
properly?




d. Does the existence of high volume constant speed pumps cause
undesirable hydraulic loadings on downstream unit processes?

e. Are check valves, blow-off valves, master meters, and other
‘ appurtenances operated and maintained properly?
f. 1Is emergency power backup with automatic start-up provided

and is it checked regularly to ensure good working order?
g. Are underground compartments and suction wells waterproof?

Is the interior and exterior of the pumphouse in good
structural condition and properly maintained?:

i. Are there any safety hazards (electrical or mechanical) in
the pumphouse? :

j. Is the pumphoﬁse locked and otherwise protected against
vandalism?

k. Are water production records maintained at the pumphouse?

1. SOURCE EQUIPMENT MAINTENANCE PROGRAM (refer to Maintenance,
Section E)

6. Sampling, Monitoring and Records

(refer to Sampling, Monitoring and Records under Treatment,
Section B)




B. Treatment | | o | ‘

1. Overall Facilities

a. Does the excessive age or poor physical condition of
facilities adversely affect water quality delivered to
consumers? ‘

b. Is hourly production wrthln the desrgn flow capacxty of the h
treatment facilities? ‘ ‘ ‘

c. Do one or more of the followrng raw water quallty
characteristics (items 1 - 3) exceed what the facilities
were designed for, or exceed what is thought to be
tolerable, and degrade process performance?

l) THM Precursors
2) Turbidity
3) . Seasonal Variation

Do seasonal variations such as change in temperature or
high turbidity durlng spring runoff exist?

d. FACILITY MAINTENANCE PROGRAM (refer to Maintenance, Section‘j .
2. Presedimentation Basin

Does a deficient design cause poor sedimentation that results in
poor plant performance (e.g. inlet configuration, size, type, or
depth of the basin; or placement or length of the weirs)?

3. Chemical Pretreatment
a. Are the appropriate type and amount of‘chemicals added?

b. How does the operator determine proper chemical doses
(e.g. jar tests, process monitoring results, streaming
current monitor or zeta meter, visual observatlon of floc,
hlstorlcal performance data, etc.)?

c. Are pH levels properly malntalned after tha coagulant is
added (e.g. pH at 6.7 to 7.2 after alum addition or pH at
7.0 to 8.8 after ferrlc chlorlde/sulfate addrt;on)’

d. Are suff1c1ent alkalinity levels malntalned after the
coagulant is added (generally greater than 20 mg/l)’
\
e. Do chemlcal feed facxlltxes have various feed pornts to
optimize treatment (e.g. feed coagulants and cationic




polymers at rapid mix, feed non--ionic or anionic polymers at
points where mixing is gentle)?

Do facilities exist to feed the types of chemicals required
to produce a high quality stable finished water (e.g.
coagulant aids, flocculant aids, filter aids, stabilization
chemicals)?

Do chemical feed facilities provide adjustable feed ranges
that are easily set for operation at all required dosages?

Do chemical feed controls remain set once adjusted or do
they vary? '

Are chemical feed rates easily measured, and are chemical
feed facilities calibrated at least once every six months?

Rapid Mix

Does a lack of mixing or inadequate mixing result in

excessive chemical use or insufficient coagulation to the
extent that it impacts plant performance?

Flocculation

a‘

Does the performance of the flocculation unit process
contribute to problems in downstream unit processes and
eventually degrade plant performance?

Does a lack of flocculation time or flocculation stages with
variable energy input result in poor floc formation and
degrade plant performance?

Is a floc formed and does it settle at an appropriate
location?

Sedimentation

a.

Does a deficient design cause poor sedimentation that
results in poor filter performance (e.g. inlet
configuration, size, type, or depth of the basin; or
placement or length of the weirs)? '

Do design problems or other problems (e.g. high flow rates)
lead to short-circuiting?

Is sludge removed often enough to prevent short-circuiting?

Does the type or capacity of sludge disposal and treatment

processes cause process operation problems that degrade
plant performance? Are sludge facilities of sufficient size
and type to ensure that poor plant performance does not
occur, or that applicable permits regulating the discharge
are not violated?




7. Filtratzon

a. Does excessive filter run time between backwashes lead to
“ degradation in filter effluent qual:.ty" .

b. What criteria (e.g. headJoss, time or turb:dlty, or all
three) is used to determ:ne when to backwa»h a filterv

c. Is the backwash time long enough and backwash rate (usually
.15 gpm/sq ft) high enough to adequately clean the media?
Are mudballs and mud accumulatlon apparent?

'd. Is the backwash even throughout the fllter bed (e. g no
media boils or dead spoto).

e. Are the surface wash and backwash fac1llt1es adequate to
malntaln a clean fllter bed? ‘
- £. How severe are post-backwash turbldlty splkes? Does the
lack of filter-to-waste (rewash) facilities, or lack of use,
result in high on-line turbidity spikes?

g. How qulckly does the filter effluent return to the
pre—backwash turbidity levels?

h. Does the size of filter, or the type, depth and effectlve
size of‘fllter media hinder its ability to adequately treat

water?
'i. Have the underdrains or support gravels been damaged or -
.. disturbed to the extent that filter performance is
compromised? ‘
3. Does the lack of functlonal filter appurtenances (e. g

headloss gauges, rate-of-flow controllers, etc.) result in
degraded filter effluent qualrty’

k. Are the backwash waste facilities and disposal area of
sufficient size and type to ensure that poor plant
performance does not occur, or that applicable permits
regulating the discharge are not violated?

8. Disinfection
a. Is the disinfection equipment appropriate for the
: application (e.g. correct equipment for chloramines, liquid
or gas chlorine, ozone, chlorine dioxide)?

b. Are back-up units available in case of failure, and are they
operational?

c. Is auxrllary power available with automatlc start—up in case
of power outage? 1Is it tested and operated on a regular

| ;
I o [ ‘
i i
i i N

basis, both with and without load?




Is an adequate quantity of disinfectant on hand and is it
properly stored?

In the case of hypochlorinators, does an excessive amount of
scale buildup on feeder valves result in a failure to
properly feed the solution?

In the case of gaseous chlorine, is automatic switch-over
equipment available when cylinders expire?

Are scales available and operational?
Are chlorine cylinders properly labeled and chained?

Are critical spare parts on hand to repair disinfection
equipment?

Is disinfectant feed proportional to the water flow?

Are daily records kept of disinfectant residual'néar the
first customer .from which to calculate CT values?

Are production records maintained to determine CT values?

Are yeér-round CTs acceptable based on the level of
treatment provided?

Does prechlorination cause excessive finished water
disinfection by-products?

Is the proper disinfectant residual maintained at the entry
point and in the distribution system, and are records kept
of daily or continuous measurements?

Is the system in compliance with all disinfectant and
disinfectant by-products monitoring requirements?

If gas chlorine is used, are the following safety
precautions (items 1 - 5) being followed to ensure the
safety of both the public and employees in the event of a
chlorine leak?

1) Is the exhaust fan operational, and is an intake locatec
within six inches of the floor?

2) 1Is a self-contained breathing apparatus available, and '
is it regularly tested?

3) 1Is regular safety training provided to employees?

4) Are automatic chlorine leak detectors available, or
ammonia bottles?

>5) Are windows provided to view the chlorine room’s

‘interior?




9. Fluorida t.ibn

a. Are the minimum and maximum fluoride doses based on the
proper annual average of the maximum dally alr temperature:s

‘b. Do excessive natural fluoride levels in the‘raw water lead
to high finished water fluoride levels?

¢. Does the lack of chemical feeder calibration, lack of
flow-paced feed, or lack of a means to check feeder output
lead to improper fluoride doses? :

d. Does the lack of continuous monltorlng equlpment and alarms
result in excessive finished water fluorlde levels?

e. Do improper sodium fluoride bed depths (i.e. typically 6 to
10 inches is proper) in the saturator cause improper
treatment?

: o, - L
f. Does excessive hardness (i e. over 75 mg/l) of the dilution
water result in scallng ln the equlpment and feed lines?
| | s
g. Does the lack of routlne cleanlng and malntenance result in
equipment famlure’ .

h. 1Is the system in compllance with all fluorlde monitoring
:x:equlrements'J

i. 1Is safety equipment available, including goggles or face ‘
shield, gloves, apron, respirator, eye wash station, safety
shower, exhaust fan/dust collector?

10. Phosphate Treatment

a. In the case of sequestration, do iron and manganese levels
(i.e. more than 0.1 mg/l and 0.3 mg/l, respectively) limit
the phosphate's ability to adequately sequester these metals

b. For sequestration, is chlorine added after (downstream of)
the addltlon of the phosphate’

c. Are phosphate solutions used within 48 hours’

d. 1Is enough free chlorine (1 e. 0.2 mg/l) malntalned
throughout the distribution system to prevent growth of iron
bacteria?

e. Does the phosphate treatment result in phosphorous levels
that lead to excessive bacterial growths in the distribution
system?

f. Do phosphorous levels cause the wastewater treatment plant
to violate the discharge limit?




1.

Ton Exchange

a.

Synthetic Zeolites

1)

2)

3)

4)

5)

6)

7)

8)

9)

Does the source water contain any dissolved oxygen that
can foul the resins with insoluble iron, rust or
manganese dioxide?

Does infrequent regeneration with brine solution lead to
occasional breakthrough of contaminants?

Do high concentrations of raw water contaminants prevent
full removal by regeneration? : '

Do high raw water concentrations of hardness (e.g. over
350 mg/l) or total dissolved solids (e.g. over 500 mg/l)
lead to excessive leakage into the finished water?

Is the backwash of sufficient duration and flow to
adequately expand media (e.g. 75 to 100%) for solids
and contaminant‘removal? :

Do inadequate brine concentrations (e.g. less than 10%
sodium chloride solution) lead to excessively long
contact times for successful regeneration? Do high
brine concentrations (e.g. 15 to 26%) result in osmotic
shock on the ion exchange resin?

ra
Do inadequate rinse cycles lead to noticeable salty
tastes when the unit is returned to service?

Does the overall ion exchange process lead to excessive
levels of sodium in the finished water?

Is the brine solution disposed of in an approved manner?

Greensand Zeolite

1)
2)
3)

4)

Do the source water contaminant concentrations limit the
efficiency of the greensand filters?

Do upstream processes (i.e. reaction basins) provide
sufficient detention time for chemicals to react?

Does infrequent filter media regeneration with potassium
permanganate lead to iron and manganese breakthrough?

Does the lack of process control testing (i.é. jar

tests) result in incorrect doses of chlorine, potassium
permanganate, alkalis, etc.?
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12. Aeration

a.

b.

13. Reverse Osmosis (Membrane Filtration)

a.

Dlspersers, Cascade

1) Are the source water contamlnant concentratlons too hlgl"

for aeration to work properly°
|
2) Does the lack of alkali addltlon (1 e. lime, sodium
hydroxide, etc.) result in a reaction time that is too
- slow for oxidation to occur?

3) Are flow rates too high to allow enougﬁ time for
ox1datlon reactions to occur? ‘
| ; : B
4) Do insufficient dlSlnfectant levels lead to excessive
slime growths?

5) Do problems with freezing prevent the year-round
practice of aeration?

6) Does the lack of covered units or unscreened vents lead
to contamination from rain, stormwater runoff, rodents
and insects? Are air gaps present to prevent backflow?

Counter-Current (Packed) Towers

Does 1mproper feedwater quality adversely affect the revers
osmos;s system and its accessory equ;pment’

1) Are excessive turbldlty levels and suspended solids
concentrations removed with cartridge filters?
=a il il ‘

2) Are pH values adjusted to proper ranges?

3) Are precipitating compounds (e.g. calcium carbonate,

calcium sulfate, etc.) sequestered with sodium hexameta-
phosphate to prevent scaling or fouling of the membrane?

4) 1f necessary, is the proper chlorine dose used to
prevent excessive blologlcal foullng?

Are differential pressures across the unlt routlnely checked
to prevent possible damage to the reverse osmosis modules?
Are pressures within the manufacturer s acceptable limits?
v m\ ; (I ‘ i
Does inadequate cleanlng frequency, or lmproper use of
clean;ng solutlons, hlnder the performance of the membrane°

Do malfunctionlng automatic controls and shutdown alarms
lead to unacceptable operating conditions?

Is the reject stream disposed of in an approved manner? “ ‘

12




14.

15.

Sampling, Monitoring and Records

a.

k.

Does the operator frequently measure and record the
appropriate water quality parameters throughout the source,
treatment, and distribution processes to determine and/or
verify proper chemical treatment?

Is the operator performing the necessary testing for all
water gquality parameters?

Are samples collected as close to the sample sources as
possible to prevent contamination from sample lines? -

Are sample taps opened slowly and thoroughly flushed to
prevent dislodged scale and octher material from
contaminating the sample?

Are samples preserved/fixed with the proper chemicals? Are
analysis for metals completed within 48 hours, or otherwise
acidified to a pH level of 2?

Does the absence or wrong type of process control testing
cause improper operational control decisions to be made?

Does the operator correctly interpret and apply the
monitoring results?

Are monitoring tests truly representative of performance?

Is the analytical equipment adequate and are the instruments
properly and regularly calibrated? 1Is the shelf life of
reagents expired?

Is the system in compliance with all treatment techniques
and monitoring requirements for the source, treatment, and
distribution processes?

Are records of water test results and water quality
compliance results maintained?

Miscellaneous

The "miscellaneous" category covers areas of inadequacy (mostly
design oriented) that are not specified in the previous
treatment categories. :

a.

Process Controllability

1) Do the existing process control features provide
adequate adjustment and measurement of plant flow rate,
backwash flow rate, and filtration rate?

2) Does the lack of needed automated monitoring or contrc!
devices (streaming current monitor, continuous

13




' ' |
recording turbidimeters, etc.) cause excessive operator
time for process control and monitoring? - Does the
automatic operation of critical unit processes degrade
plant performance during start-up and shutdown? .
|

Lack of Standby Units for Key Equipment

Does the lack of standby units for key equipment cause
degraded process performance during breakdown or during
necessary preventive maintenance activities (e.g. backwash
pumps and chemical feeders, etc.)?

Flow Proportioning Units

Does inadequate flow proportioning or flow splitting to
duplicate units cause problems or partial unit overloads
that degrade effluent quality or hinder achievement of
optimum process performance?

Alarm Systems

Does the absence or lnadequacy of an alarm system for
critical pieces of equipment or processes cause degraded
process performance. (e.g. raw or finished water turbidity)?

Alternate Power Source

Does the absence of an alternate powef sourca cause problems
in reliability of plant operation leading to degraded plant

performance? .
Laboratory Space and Equipment | “

Does the absence of an adeguately equipped laboratory limit
plant performance?

Sample Taps

Does a lack of sample taps on key process flow streams (e.g.
individual filters, sedimentation basin solids, backwash
recycle streams) for sampling prevent needed information
from being obtained?

Plant Inoperablllty Due to Weather

Are certain units in the plant externally vuLnerable to
weather changes and, as such, do not operate at all or do
not operate as efficiently as necessary to achieve the
required performance? Do poor roads leading into the plant
cause it to be inaccessible during certain periods of the
year for chemical or equipment delivery or for routine
operation?

14




Waste Recycle

Does excessive volume and/or a highly turbid return process
flow stream (e.g. backwash waste water recycle flow) cause
adverse effects on process performance, equipment problems,

etc.? Does the inability to measure or sample these streame
degrade plant performance?

15




. C. Distribution System

1.

Storage
a. Gravrty
1) Are storage reservoirs covered and otherwmse constructec

to prevent contamlnatlon°

‘ o . i . ‘li
Are all overflow llnes, vents, drain lines, or cleanout

2)
plpes turned downward and screened’
3) Are reservoirs lnspected regularly?
4) Is the storage capaclty adequate for the system,
' including fire fighting demands?
5) Do the reservoirs provide sufficient ﬁressurehthrouéhcut
the system (e.g. no less than 20 psi)?
6) Are surface coatlngs within the reservoirs in good
repair and acceptable for potable water contact’ |
7) Is the hatch cover for the tanks wateztlght and locked’
8) Can each reservoir be isolated from the system” ‘; ’
9) Is adequate safety equipment (e.g. caged 1adder, OSHA
approved safety belts, etc.) in place for climbing tanks
10) Is the site fenced, locked or otherw;se protected
© against vandalism?
11) Are storage reservoirs disinfected after undergoing
repairs?
12) Wwhat is the scheduled cleaning program for removing
sediments or slime growths on the floor and side walls?
13) Are provisions made for potentlal service interruptions
resulting from power supply, equipment, or structural
failures?
Hydropneumatlc
1) 1Is the storage capatity adequate for the system,
including fire fighting demands?
2) Are instruments, controls, and equipment adequate,

operational and well maintained?
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3)

4)
3)

6)

7)

Are the interior and exterior surfaces of the pressure
tank in good condition?

Are tank supports structurally -sound?

Does the low pressure start-up provide adequate pressure
throughout the entire system (e.g. no less than 20 psi)?

Is the pump cycle rate'acceptable (not more than 15
cycles per hour)?

Are provisions made for potential service interruptions
resulting from power supply, equlpment or structural
faxlures’

Pipes and Meters

a. Do all construction materials meet AWWA or equlvalent
standards? ,

b. Is the appropriate pipe size and. type used for the system
' conditions? .

C. Are

proper pressures and flows malntalned at all times of

the year?
d. Are all services metered and are meters read?
e. Are maps for the distribution system available and current?
f. Does the dlstrlbutlon system have an adequate maintenance
: program?

1) 1Is leakage evident in the system?

2) 1Is there a pressure testing program?

3) 1Is there a regular line flushing program?

4) Are valves and hydrants regularly exercised and
maintained?

5) Are AWWA standards for disinfection followed after all

' repairs?

6) Are specific bacteriological criteria and limits
prescribed for new line acceptance or following line
repairs?

7) 1Is the system interconnected with other systems?
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“ o ‘ .
3. Corrosion Control Program/Lead and Copper Rule

a. Corrosion Control Program .
1) Have customer complaint records been examined to

" evaluate distribution areas of discolored water, stained
' plumbing fixtures, pressure loss from scale build-up, or
deterioration of household plpes/hot water heaters?

2) Have accurate corrosxon indices (e. g Langeller
Saturation Index, Aggressive Index, etc.) been developed
to predict corros;on’

3) Has an accurate, representative sampllng plan been
developed for a thorough corrosion monitoring program?
Has the program isolated problem sections in the
distribution system due to differences in pipe
materials, pipe/tank linings, or water quality
characteristics?

4) 1Is the best corrosion control treatment or combination
of treatments in use (e.g. alkalinity and pH adjustment,
calcium and hardness adjustment, or phosphate/silicate
based corrosion inhibitor)?

5) Has the water system developed a means to evaluate an
- optimum corrosion control treatment plan (e.g. desk top
evaluation, pipe rig/loop tests, metal coupon tests,
partial system tests, etc.)?

b. Lead and Copper Rule - ' ‘ S .

1) Has an accurate, representativejsampliﬁg plan been
developed for lead and copper monltorlng?

2) Has the water system exceeded any actlcn levels for lead
and copper? If so, have the correct target public
audiences received minimum education materials that are
consistent with mandatory language? ‘

3) Has the water system identified areas of lead pipe and
lead service lines, and areas of lead solder used?

4) 1Is the system in compliance with all Lead and Copper
Rule monitoring requirements?

4, Cross-Connection Control
a. LegalmAuthority
1) Has the water system adopted an ordinance that contains
the necessary provisions and authority for eliminating

and preventing cross-connections, including penalty
provisions for non-compliance?
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2) Have all municipalities served by the water system
adopted an ordinance relating to cross-connections?

'3) Where appropriate, has the PUC approved the ordinance?
4) Does the ordinance include the following items?

© purpose and general policy statement outlining the
need for the program

definitions of terminology used in the program
© technical requirements (materials specs, sizes, etc.)

' © responsibilities of each party (customer, water
system, testers, etc.)

© acceptable backflow prevention devices and their
" uses depending on degree of hazard

O requirements for testing/retesting installed devices

'O qualifications for persons who install, test, and
repair backflow prevention devices

© authority to enter premises to conduct inspections
© provisions on penalties or termination of service
Plumbing Standards
Has the water system adopted a natlonally recognized
plumbing code or developed its own plumbing standards that
establish minimum requirements?
‘System SurveYS'and Plan Reviews
1) Has the water system implemented a program to survey
existing customers and to approve new construction for
determining the type of backflow preventlon devices

required?

2) Has the system surveyed and classified customers by
degree of hazard?

3) Has the system established installatibn deadlines based
on the degree of hazard?

4) Are plans for new service connections to the system
under review for approval°

Installatlon Requlrements
Has the water system establlshed standards on acceptable

cross-connection control procedures and how each device or
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assembly is to be installed in the distribution system,

including the follow1ng°-

O information on devices or assemblies acceptable to or
required by the water system

© criteria on the type of devices required for each type or
degree of hazard

© guidelines on the required installation‘prOEedures for
each type of device

© minimum and maximum acceptable performance standards for
each type of device

o guidelines on the required installation testing
requirements ‘ ‘ ‘
o qualifications standards for installers of deVices'
e. Testing and Maintenance

1) Has the water system adopted requirements covering the
routine testing of each device?

2) Do these requirements clearly indicate who is
responsible for the device’s testing, repair or

replacement’
3) Are testing and inspection procedures documented? . |
f. Record Keeping ‘

Has the water system developed a system for maintaining
records on the installation, repair and replacement of
backflow prevention devices, including the following:?

© each customer’s name, address, telephone number, and
emergency contact person(s)

© each customer’s commercial activities and types of
potential water contaminants

© devices installed, size, make, model, and serial number(s)
O installation and testing dates and testing results

name, address, and certification number of the person
testing the device

© correspondences or notices sent to customers
g. Training

1) " Has the water system established a training program for
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system personnel, including concepts of backflow and
backsiphonage, identification of cross-connections, and
the measures to eliminate them?

‘ 2) How many persons have been assigned to administer the
program?

3) Does the water system refer plumbers/customers to a
tester certification program?

h. Public Information

1) Has the water system established program reguirements
for disseminating information to those affected?

2) Can the system provide copies of relevant state, federal
and local regulations that apply to cross-connection?

3) Does the water system provide information on the
precautions that should be considered when installing
devices (e.g. thermal expansion, pressure differentials,
and changes in flow, etc.)?

4) 1Is the system prepared to provide comments on the
- installation of fire suppression systems, irrigation
systems, auxiliary sources, swimming pools, and other
hazards?
i. Accident Response
‘ Does the water system have an emergency response plan that
includes the necessary guidance on how to respond to the
contamination of the distribution system due to backflow or
backsiphonage?
5. Total Coliform Rule Sampling

a. Is an accurate, representative sampling plan available to
meet requirements of the Total Coliform Rule?

1) Where in the distribution system are samples collected?
Do the locations adequately represent the distribution
system? Do they include the first service connection
(or equivalent) and dead ends?

2) Who is collecting the samples?

3) When are samples collected?

4) Are the correct number of samples collected?

6. Sampling, Monitoring and Records

(refer to Sampling, Monitoring and Records under Treatment,
Section B)
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'D. Administration and Management

1. Water sttém Administrators

a.

b'

‘extra burdens on water system personnel?

Policies

Do operating staff members have authority to make required

. decisions involving operation (e.g. adjust chemical feed),

maintenance (e.g. hire electrician), and/or administration

.(e.g. purchase critical piece of equipment), or do policies

cause critical decisions to be delayed, which in turn
affects water system performance and reliability? Does any
established administrative policy limit system performance
(e.g. non-support of training, or system funding too low

because of emphasis to avoid rate increases)?

Familiarity with Water SYstem Needs

Do administrators have a first-hand knowledge of needs
through water system visits or discussions with operators?
Are they adequately trained, educated and/or certified? If
not, has this been a cause of poor system performance and
reliability through poor budget decisions, poor staff
morale, or limited support for system modifications?

Supervision

Do management styles, organizational capabilities, budgeting‘
skills, or communication practices at any management level
adversely impact the water system to the extent that
performance is affected?

Planning

1) Do administrators regularly summarize bhoth current and
long-term problems in the water system and define how
they intend to solve the problems? Is their planning
mechanism effective and do they follow through with
plans?

2) Does lack of long-range plans‘for facility replacement,
- alternative source waters, emergency response, etc.
adversely impact system performance?
Violations

Does the long-term inability of the system to comply with
all applicable MCLs or monitoring requirements result in
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f. Water Demand

Does excessive water use caused by a declining rate
structure, concessions to industry, or high unaccounted-for
use exceed the capability of treatment unit processes and,
therefore, degrade system performance?

g. Safety

Have administrators instituted a safety training and
education program regarding specific work environments,
tools and equipment, and is it reinforced with regular
meetings, literature and supervisor oversight?

Water System Staff

a. Manpower

1)

2)

3)

4)

3)

Number

Does a limit to the number of people employed have a
detrimental effect on water system operations or
maintenance (e.g. not getting the necessary work done)?

Insufficient Time on Job

Does the short time on the job and associated
unfamiliarity with water system.needs result in the
absence of adjustments or in improper adjustments being
made (e.g. opening or closing a wrong valve, turning on
or off a wrong chemical feed pump, backwashing a filter
incorrectly, etc.)?

System Coverage

Is water system coverage adeguate to accomplish
necessary operational activities? Can appropriate
adjustments be made during the evenings, weekends or
holidays? For example, is staff available to respond to
changing raw water quality characteristics or
emergencies during periods of operation?

Workload Distribution

Does the improper distribution of adequate manpower
(e.g. a higher priority on maintenance tasks) prevent ,
process adjustments from being made or cause them to be
made at inappropriate times, resulting in poor water
system performance?

Personnel Turnover
Does a high personnel turnover rate cause operation

and/or maintenance problems that affect process
performance or reliability?
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Morale

1)

2)

3)

staff Qualifidations/Cértification

1)

2)

3)

4)

5)

‘Level of‘Educatién“

Motivation
Does the water system staff want to do a good job ‘
because they are motivated by self-satisfaction?

Pay

Does a low pay scale or benefit package discourage more

-highly qualified persons from applying for operator

positions or cause operators to leave after they are
trained?

Work Environment

Does a poor work environment and/or numerous safety
concerns create a condition for more "sloppy work
habits" and lower operator morale?

Aptitude

Does the lack of capacity for learning or understanding
new ideas of critical staff members cause improper
operation and maintenance decisions leading to poor
system performance or reliability?

‘ ‘ ! _ | L
Does a low level of education result in poor operation‘

‘and maintenance decisions? Does a high level of
‘education cause staff to believe that needed training is

unnecessary?
Water Treatment Understanding

Is the operator’s lack ofjbaéicwﬁnde£$£andinglof‘Watef

treatment (e.g. limited exposure to terminology, lack of

understanding of the function of unit processes, etc.) a

factor in poor operational decisions and poor system

performance or reliability?

Application of Concepts

Is the staff deficient in the application of their
knowledge of water treatment and interpretation of
process control testing such that improper process
control adjustments are made?

Certification

‘Does the lack of adequately certified personnel result
in poor operation and maintenance decisions?
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6) Training and Technical Guidance

Does inattendance at available training programs result
in poor process control decisions by the water system
staff or administrators?

Does inappropriate operational information received from
a technical resource (e.g. design engineer, equipment
representative, state trainer or inspector) cause
improper operational decisions to be implemented or

continued?

Fipanciél

a. Insufficient Funding
Does the lack of available funds (e.gq. inadequate rate
structure) cause poor salary schedules, insufficient spare
parts inventories that result in delays in eqguipment repair,
insufficient capital outlays for improvements or
replacement, lack of required chemicals or chemical feed
equipment, etc.?

b. Unnecessary Expenditures
Does the manner in which available funds are utilized cause
problems in obtaining needed equipment, staff, etc.? Are
funds spent on lower priority items while more necessary,
higher priority items are unfunded?

c. Bond Indebtedness
Does- the annual bond debt payment limit the amount of funds
available for other needed items such as equipment, staff,
etc.?

O&M Manual/Procedures

a. Adequacy

Does the Operation and Maintenance Manual contain at least
the following (items 1 - 11):?

1) A description of the facilities.

2) An explanation of startup and normal operation
procedures.

3) A routine maintenance program.
4) Records and reporting system.

5) Sampling and analyses program.
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€) sStaffing and training.
7) Sanitary survey program.

8) Safety program.

9) Emergency plan and operating procedures.
10) Manufacturer’s manuals. o

11) An interconnect, valve and blowoff exercise and testing
program. ‘ :

Use
Does the operator’s failure to utilize a good O&M
Manual/Procedures cause poor process control and poor
treatment that could have been avoided?
" B ‘ ; P

Does inappropriate guidance provided by the O0&M
Manual/Procedures result in poor or improper operation
decisions? b

Productivity
Dbes the water system staff conduct the daily operation and

maintenance tasks in an efficient manner? 1Is time used
efficiently?

Consumer Complaints

a.

Havé; administrators developed a policy for responding to a,
recording consumer complaints? Does the lack of adequate
response adversely affect morale of water system personnel?

ﬂoes the lack of records lead to inadequate follow-up
procedures and inability to determine trends?

Have administrators developed informational brochures,
utility bill inserts, and other educational tools to inform
consumers and avoid future complaints?

Emergehéy'Response

Q.

Is a comprehensive emergency plan of action available that
includes response to equipment breakdown, loss of power,
pipe/storage tank breaks or failures, vandalism, toxic
spills, employee strikes, and natural disasters?

Do provisions include the following (items 1 - 7):?

1) Alternative sources of supply and reserve finished water

‘storage capacity.
; w @




3)
4)
5)

6)
7)

Is

A list of organizational personnel and detailed
descriptions of their responsibilities.

A plan for recovery operation.
Training programs for operators to carry out the plan.

A plan for local and regional coordination such as state
agencies, police, and fire departments.

Communications procedures.

Protection for personnel, plant equipment, records, and
maps. v

the plan reviewed and updated at least annually?
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E Maintenance

1. Preventive“
a. Lack of Program

Does the absence or lack of an effective scheduling and
recording procedure cause unnecessary equipment failures or
excessive downtime that results in water system performance
or reliability problems?

b. Spare éarts Inventory

Does a critically low or nonexistent spare parts inventory
cause unnecessary long delays in equipment repairs that
result in degraded system performance?

2. Corrective

a. Procedures
Are procedures available to initiate maintenance activities
on observed equipment operating irregularities (e.g. work
order system)? Does the lack of emergency response
procedures result in activities that fail to protect
process needs during breakdowns of critical equipment ‘

(e.g. maintaining disinfectant or chemical feeds during
equipment breakdowns)?

b. Crificél Parts Procurement

Do delays in getting replacement parts caused by procurement
procedure result in extended periods of equipment downtime?

3. General
a. Housekeeping

Does a lack of good housekeeping procedures (e.g. unkempt,
untidy, or cluttered working environment) cause an excessive
equipment failure rate?

' ' ' [

b. References Available

Does the absence or lack of good equipment reference sources
(maintenance portion of O&M Manual, equipment catalogs,
etc.) result in unnecessary equipment failure and/or
downtime for repairs?
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‘c. Staff Expertise

Does the water system staff have the necessary expertise to
keep the equipment operating and to make equipment repairs
when necessary?

d. Technical Guidance (Maintenance)

Does inappropriate guidance for repairing, maintaining, or
installing equipment from a technical resource (e.g.
equipment supplier or contract service) result in equipment
downtime that adversely affects performance? If technical
guidance is necessary to decrease equipment downtime, is it
available and retained?

e. Equipment Age
Does the age or outdatedness of critical pieces of equipment
cause excessive equipment downtime and/or inefficient
system performance and reliability (due to unavailability of
replacement parts)?
4. O&M Manual/Procedures

(refer to O&M Manual/Procedures under Administration and
Management, Section D)
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APPENDIX B:

Guidance Table for Using Surveillance Forms

Department Activities Inspestion Nazsasive  Iavemsors
*Full Inspection x ?
New Violations Identified x

Follow-up/Progress Evaluation ' x

Inventory Update "X
Complaint Investigation x

On-site Consultation x

Office (phone contact, etc.) ‘x

Emergency Response (no violations) x

Permit Related x

*use Water Supply Inspection Checklist as mnemonic tool







Safe Drinking Water Program .
Surveillance Strategy and Implementation Guidelines
October 1993

- SECTION I
INSPECTIONS

Introduction

Under the regquirements of Chapter 109, Safe Drinking Water
Regulations (SDWR), the Department must conduct a first-time sanitary
survey at all community water systems by June 29, 1994, followed by a
sanitary survey frequency of once every three years. Department staff
will conduct more frequent surveys or consultations if problems have
been identified in the system. In years between surveys, staff should
review the community water system’s annual survey that is attached to
the annual water supply report as a tool in assessing conditions of
source, treatment and distribution facilities. At noncommunity water
systems, the Department must conduct a first-time sanitary survey by
June 29, 1999, followed by a sanitary survey frequency of once every
ten years for protected groundwater systems and once every five years
for all other noncommunity systems. For the purposes of the SDWR, the
Department’s inspection format as outlined in this strategy satisfies
all sanitary survey requirements. Accordingly, inspection dates must
be transferred into the Model State Information System to satisfy the
Primacy agreement with the EnVLronmental Protection Agency for sanitary
survey freguency.

During the inspections, staff should review source, treatment
and distribution facility conditions and operational control, focus on
current and proposed regulatory information, and refer the water systern
to helpful organizations, groups, assistance programs and other public
water systems. Staff should also determine if the water system’s
inventory forms require updating; the appropriate inventory forms

‘'should be on hand during inspections. Two inspection formats, one a

routine inspection and the other a narrative report, are outlined
below.

Inspection

Staff should conduct an inspection jointly with the facility
operator and use a checklist (Attachment 2A) of specific items to
review during the on-site assessment. The checklist serves as a
mechanism to maintain consistency 'in the review process of facilities,
but not as an inventory mechanism. Checklist items include an
evaluation of surface and groundwater sources and their watersheds to
substantiate possible reduced monitoring requirements and to maximize
"use" and "susceptibility" waivers. The checklist also includes
treatment facilities, along with finished water storage facilities and
the distribution system. Other items to examine inglude operation and
complaint records as well as support documents (emergency response
plans, cross connection control plans, etc.). An inspection should
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also entail on-site measurements of water quality parameters to verify
proper facility operation, compliance with regulations, or to
cross-check facility monitoring equipment.

Staff should refer to the document, "Reference Guide for
Inspecting Public Water Systems" when inspecting water systems. The
following references may also serve as useful tools for conducting an
inspection:

a. Permit ‘ B

b. Prior Department inspection reports or inventory forms

c. Filter plant performance evaluation report

d. Small systems outreach report

e. Annual water supply report

f. Annual public water system sanltary survey (in the annual
water supply report)

g. Complaint reports

h. Emergency response plan

i. Cross connection control plan

j. Water quality analysis results

k. Water system distribution map

1. MSIS inventory and reports

m. Brief description form

n. Correspondences ' ‘

o. Other reports or studies

In addition to documenting the review of a water system, the
inspection form (Attachment 2B) also documents violations or problems
that have been identified, and any necessary corrective actions. This
documentation is especially critical to assist Field Operations staff
in selecting a water system for more intensive surveillance efforts
(see “"Comprehensive Evaluations”, Section III) or for additional
follow-up activities. Staff should discuss an overview of inspection
findings and violations with the water system operator prior to leaving
the facility. Staff should complete the lnspectlon form only in
conjunction with a full inspection (i.e. review of source, treatment
and distribution fac;lltles) or when documenting new violations.

FREQUENCY: At community water systems, the Department must conduct an
inspection at least once every three years. At noncommunity water
systems, the Department must conduct an inspection at least once every
ten years for protected groundwater systems and once every five years
for all other noncommunity systems. More frequent inspections may be
necessary at public water systems presenting a health risk to
consumers.

DISTRIBUTION: The original inspection form is retained in the district
office, and copies are provided to (1) the public water system and
(2) the regional office (or county environmental health director).

The completed checklist form is retained in the district office. ‘
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Narrative Report

A narrative report form (Attachment 2C) serves as a means to
record other Department activities associated with a public water
system. The goal of the narrative report is to demonstrate the water
system’s progress in resolving specific problems, especially violation
or problems previously requiring enforcement action. Field Operations
staff should include in the report any on-site consultations that were
initiated as a result of problems previously identified in an inventor
survey, inspection or comprehensive evaluation. Other items may
include partial inspections, responses to consumer complaints,
emergency response, the supplier’s completion and updating of the
annual water supply report and annual sanitary survey, transfer of
regulatory information, training associated with the supplier,
permitting activities such as source siting, pump tests and progress o
construction, and office activities such as telephone consultations.
The reason the narrative was completed should be clearly stated at the

beginning of the form.

FREQUENCY: Staff should use discretion when deciding when or if an
on-site follow-up consultation is necessary. However, staff should
document all activities associated with a public water system by using
a narrative report. The report should seek qualitative results (as
opposed to a quantitative orientation), and should serve as a tool to
achieve progress in correcting problems at a public water system.

DISTRIBUTION: The original is retained in the district office, and if
necessary, copies are provided to the public water system.
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DATE

Attachment 2. |

PWS
WATER SUPPLY INSPECTION CHECKLIST ‘ “
SURFACE WATER FILTRAT!
SURFACE :‘OGURR%%?DWATER DISTRIBUTION SYSTEM CHEMICAL PRETREATMENT
01 Watershed/recharge area *50 Storage reservoirs protected? Y N 100 Coagulantdose (mg/l)
‘characteristics & changes 51 Storage reservoirs maintained? Y N Polymer dose (mg/L)
02 Contamination/adverse activities [ *52 Storage capacity adequate? Y N Pre-Cl, dose (mg/L)
& changes *53 Pressure problems?Y N Others?
03 Watershed management/ *54 Distribution maps current? Y N 101 How does the operator dete
-+ wellhead protection efforts 55 Adequate distribution system leak proper chemical doses? (jar
04 Source construction & quantity detection/flushing/ maintenance )rocess monitoring, et¢.)
satisfactory?Y N 9 pro 'ng. etc.
05 Source equipment operational & cen programs? Y N' ) 102 F_rope'r pH/alkalinity ranges?
maintained? Y N 56 Lead & copper site sampling 103 Chemical feeders operation:
*06 Date of last watershed survey by plan?Y N good condition, & easily
PWS? 57 Corrosion control inhibitor? adjustable?Y N
: : i ‘ 104 Date of last chemical equiprr
OVERALL FACILITIES & *58 Cross connection control calibration
MAINTENANCE plan?Y N
. ) *59 TCRsitesamplingplan?Y N
10 Max. production rate GPM| «g0 Adequate disinfection residuals FLOCCULATION & SEDIMENTATI:
Total production GPD maintained?Y N
Operating time hours
Design capacity __GPD/GPM 110 Flocculation time & facilities
11 Are all facilities operational &in MONITORING & RECORDS adequate? Y N
good physical condition? ¥ N 111 Floc formation & settling
12 Maintenance program?Y N adequate?Y N
*70 All monitoring requirements 112 Shortcircuiting evident? Y
DISINFECTION fulfilled? Y N 113 Sludge disposed properly & o
: - 71 Proper sample collection enough? ¥ N
20 Back-up units/parts available? Y N procedures? Y N 114 Turbidity of settled water __
21 Auxiliary power available?Y N 72 Approved/appropriate analytical
22 Stored quantity/proper storage of tests performed?Y N
‘ disinfect!ant?Y N ) 73 Ade.quate/calibrated analytical FILTRATION
23 Autoswitchover equipment? Y N equipment?Y N
24 Flow proportioned feed? Y N 75 OQutdated reagents/
*25 Entry point residual/CTs chemicals?Y N 120 Filtration rate (GPM/Ft2)
maintained?Y N ‘ 74 Areresults recorded properly? Y N
26 Gas chlorine facilities & safety 121 Excessive filterruntime? Y N
equipment adequate? Y N 122 Criteria used toinitiate backw
ADMINISTRATION & MANAGEMENT (time, turbidity, headloss)
OTHER TREATMENT 123 Backwash rate & time
adequate?¥Y N
g ] \ L *80 O&Mplan &records 124 Backwash uniform?yY N
30 Chemical doses/solutions proper, _updated?Y N 125 Filter-to-waste after wash? Y
‘equipment operational, *81 Complaintrecords?Y N *126 Turbidity when filter is put on
monitoring adequate? Y N *82 Emergency response plan?Y N
31 Zeolite adequate for source water | «g3 cortified operator? Y N 127 Filter media size, depth &
quality?¥ N condition adequate? Y N
32 Z.gollte regeneration, backwash & 128 Filter appurtenances
rinse sufficient?¥ N MISCELLANEOUS functional? Y N
33 Aeration adequate for source 129 Backwash waste facilities
water quality? Y N adequate/permitted? Y N
34 Flows/chemicals optimal for 90 Corrective action(s)from previous
‘ aeration? ¥ N, surveys?Y N * Potential Violations of 25 Pennsyivania
35 Revgrse psmosus feedwater 91 Inventory update needed (list items) Chaoter 109
optimized?Y N
36 Reverse osmosis pressures

proper?Y N
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WATER SUPPLY INSPECTION CHECKLIST

Check
List #

Notes




COMMONWEALTH OF PENNSYLVANIA

WATER SUPPLY INSPECTION

iAttachment 2B
DEPARTMENT OF ENVIRONMENTAL RESOURCES

FaCieTY NAME

PWSD = COUNTY MUNICIPALITY INSPECTON DATE |
CERT.FIED OPERATOR S NAME TELEPHONE NO RESPONSIBLE OFFICIAL'S NAME TYPESYSTEM POPULAT.O
SACQH TV LOCATION-ADDRESS
. FIELD ORDER # 'SSUE DATE
¢ [{ Al.  Response to emergency C1.  Design/construction standards INSPECTION TiME
b A2, Continuous disinfection C2. Performance monitoring START
i |t A3. Response to an acute violation C3. Failure to treat as permitted
f’ 81. inadequate supply C4. Operate and maintain PWS STOP
I B2  Minimum disinfection residual CS. Certified operator
t\? 83. PMCL-trt. technique violation C6. Improper interruption. repair
y | 84.  Public notice for PMCL D1. Reports/Records.Maps '
85. Noncompliance with Order D2. Operation and maintenance plan
B6.  Failure to obtain permit E1. Other
NARRATIVE
|
WATER QUALITY CHLORINE TURBIDITY
SAMPUNG POINT LOCATION SAMPLE NUMBER pH e T = =

RECEIVED BY (SIGNATURE AND DATE) INVESTIGATOR (SIGNATURE AND DATE) MSIS UPDATED SUPV INITIALS




SMCLs, unregulated contaminants, special monitoring, etc.)

VIOLATION REGULATION REFERENCE
Al. Failure to actin an emergency situation (includes: disease outbreaks,
spills, unregulated contaminants). 109.4, .402
A2. Failure to provide continuous disinfection (Disinfection must be done
continuously; any breakdown is an imminent threat). 109.4 .202(c){(1) and (2)
A3. Failure to respond to an acute violation (includes reporting to DER,
public notification, investigation of cause and corrective measures
for the following acute violations: nitrate MCL, turbidity exceeding
5 NTU, and MCL for total coliform with fecal coliforms present). 109.4, .401-.403
B1. Failure to provide an adequate supply of water (includes: source,
storage and distribution system inadequacies). 109.602, .603
B2. Failure to provide acceptable minimum disinfection residual
‘ throughout the system. 109.710
B3. PMCL or treatment technique violation (includes: filtration/turbidity
violations). ~ 109.202
B4. Failure toissue public notice for a PMCL violation. 109.401, .403, 701 (a)(« .
BS. Failure to comply with an Order issued by the Department. Section 13.(a) of Act 43 (SDWA)
B6. Failure to obtain a permit, experimental permit, major permit '
amendment, or emergency permit. ' 109.501-.507
C1. Failure to meet design and construction standards (additive for
multiple violations). 109.602-.609, 611-.612
C2. Failure to conduct performance monitoring for surface water 109.301(1) and (2)
systems.
C3. Failure to provide level of treatment as designed and permitted,
failure to filter to waste. 109.703
C4. Failure to operate and maintain the water system or implement 109.4, .702
O&M Plan. v
C5. Nocertified operator or certified back-up. 109.701
C6. Improperinterruption and repairs, failure to disinfect facilities. 109.708, AR
| o1, Failure to maintain/submit: daily plant records, sampile siting plan,
water supplier complaintiog. 109.701
wa - supplier sanitary surveys. 109.705
distribution map. 109.706
emergency response plan. 109.707
D2. 'No operation and maintenance plan. 109.702
El. Violations of other Safe Drinking Water Regulations (examples:

0
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'COMMONWEALTH OF PENNSYLVANIA

'REPORT SHEET

(Consultation, Narrative, etc.)

Page ___ of __

Attachment 2C

" DEPARTMENT OF ENVIRONMENTAL RESOURCE! |

' Facility Name

Prog. Code

‘ D#ie PWS No.

. Address

City, Boro, Twp.

. Item No.

Received By (Signature and Date)

Inw‘:sligalor (Signature and Dalg)
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Supervisor's Initials

Permit/Lic. No. .
County




MARYLAND

Water Treatment Plant Inspection Report Form







MARYLAND DEPARTMENT OF THE ENVIRONMENT

Public Drinking Water Program
. Water Treatment Plant Inspection Report
PWSID #: _ _ _-____ Name:
County: ' Plant Class:
Inspection Class:  _____ Inspected By: Date: _ _/__/__
Problem: Y/N Follow-up Letter Sent: Y/N Follow-up Inspection Scheduled: Y/N
System Information Type (FRDS): - Total # POEs:
. # Raw Sources: _ Source Type: GR SU SP PG PS
# Connections: _ - Metered: Y/N Population:
- RESIDENTIAL NON-RESID. OTHER
Mailing Address: (STREET)
‘ €IryY) .
. (STATE) - (ZIPCODE)  _ _ _ _ _ - ___
System Contact: Title:
Telephone #: (___ ___-____ Fax #: C_JD___-____
System Owner: Telephone #: (_ _ ) _ _ _-____
Interconnected To: Reason: PURCHASE  SELL EMERGENCY
Plant Information POE #: - Plant Status: ACTIVE/INACTIVE New Treatment: Y.
Plant Address: -
Plant Contact: Telephone #: (_ _ ) _ _ _-~_ ___
Avgerage Daily Flow: MGD Design Capacity: MGD
Raw Source(s): In-service: '# Ground:___ # Surface: # Spring:____
‘ On-standby: # Ground: # Surface: # Spring:____
Out-of-service: # Ground:___ # Surface:____ # Spring:
Treatment: Aeration \ Pre/Post-Disinfection \ Disinfection \ Coagulation \ Flocculation \

Sedimentation \ Filtration \ Corrosion Control \ Fluoridation \ Iron Removal \ Other
Chemicals Added:

Operating Agency:

CERTIFIED(Y/N) CLASS NoO.
Superintendent:

Operator(s): — :

Other:

Comments/Recommendations:




' FLOW MEASUREMENT:
Identification
Meter Type
Units

INSPECTION INFORMATION

Present Reading
Previous Reading
Date

- PLANT MONITORING:

Parameters Method Frequency Location On-Site Test On-Site
Location

pH

Free Cl,
Total Cl,
Iron
Fluoride
Turbidity
Other

~ OPERATION AND MAINTENANCE
_'Part 1 - Management ‘

S Us NA | Comments

Plant Safety

Record Keeping

Iaboratory Control Tests

Maintenance Log

Customer Complaint Log

Emergency Response Plan

Preventative Maintenance

Staffing

Other :




Plant Information POE #: Plant Status: ACTIVE/INACTIVE New Treatment: vi

Plant Address:

Avgerage Daily Flow: MGD Design Capacity: MGD

Raw Source(s): In-service: # Ground:_____ # Surface:_____ # Spring:____
On-standby: # Ground:____ # Surface: # Spring:
Out-of-service: # Ground:______ # Surface: # Spring:____

Treatment: Aeration \ Pre/Post-Disinfection \ Disinfection \ Coagulation \ Flocculation \

Sedimentation \ Filtration \ Corrosion Control \ Fluoridation \ Iron Removal \ Other
Chemicals Added:

Plant Information POE #: Plant Status: ACTIVE/INACTIVE New Tmtmént: Y/N

Plant Address:

Avgerage Daily Flow: MGD Design Capacity: MGD

Raw Source(s): In-service: # Ground:___ # Surface:_____ # Spring:____
On-standby: # Ground:__ # Surface:_ # Spring:_____
Ouzt-of-service: # Ground:_____ # Surface: # Spring:______

Treatment: Aeration \ Pre/Post-Disinfection \ Disinfection \ Coagulation \ Flocculation \

Sedimentation \ Filtration \ Corrosion Control \ Fluoridation \ Iron Removal \ Other
Chemicals Added:

‘Plant Information POE #: - Plant Status: ACTIVE/INACTIVE New Treatment: Y/N
Plant Address:
Avgerage Daily Flow: MGD | Design Capacity: MGD
Raw Source(s): In-service: # Ground:___ # Surface:_____ # Spring: ____
On-standby: # Ground:______ # Surface: - # Spring:_____
Out-of-service: # Ground:____ # Surface: # Spring:______
Treatment: Aeration \ Pre/Post-Disinfection \ Disinfection \ Coagulation \ Flocculation \

Sedimentation \ Filtration \ Corrosion Control \ Fluoridation \ Iron Removal \ Other
Chemicals Added:

Plant Information POE #: - Plant Status: ACTIVE/INACTIVE New Treatment: Y/N
Plant Address: . _
Avgerage Daily Flow: ' MGD Design Capacity: MGD
Raw Source(s): In-service: # Ground:____ # Surface:_____ # Spring:_____
On-standby: # Ground:_____ # Surface:______ # Spring: -~ _
Out-of-service: # Ground:____ # Surface: # Spring:
‘ Treatment: Aeration \ Pre/Post-Disinfection \ Disinfection \ Coagulation \ Flocculation \

Sedimentation \ Filtration \ Corrosion Control \ Fluoridation \ Iron Removal \ Other

Chemicals Added:




Plant Information POE #: Plant Status: ACTIVEINACTIVE  New Treatment: Y/N
Plant Address:

. Avgerage Daily Flow: ~ ___ MGD Design Capacity: ___ _MGD B .
. Raw Source(s): In-service: # Ground:____ # Surface: # Spring:_____ |
! On-standby | # Ground:___ # Surface: “ | ' #Spring:____
‘ Out-af-\s'ervxce # Ground:_____ # Surface: # Spring:
“Treatment: Aeration \ Pre/Post—Dlsmfecuon \ Disinfection \ Coa.gulauon \ Flocculation \
: Sedlmgntauon \ Filtration \ Corrqslon Control \ Huondauoq \ Iron Removal \ chet;
Cfiemicals Added: . - ' ~ | . “‘ i |
R ‘ ‘ T
P!ant Informatlon POE # _  Plant Status: ACTIVEINACTIVE  New Treatment: Y/N
‘ Plant Address: | - | ” -
Avgcragc Daily Flow: MGD . Design Capacity: __‘ ‘MGD
Raw Scurcc(s) In-service: # Ground:___ # Surface:_____ " Spring:____
On-standby: # Ground:____ #Sutfaces___ #Spring:___
- Out-of-service: # Ground:____ # Surface:_____ # Spring:_____
: Treatment: Aeratlon \ Pre/Post-Dlsmfectmn \ Dlsmfecuon \ Coagulatlon \ Flocculation \ |
Sedimentation \ Filtration \ Corrosion Control \ Fluondauon \ Iron Removal \ Other
Chemicals Added:
" Plant Information POE #: . Plant Status: ACTIVE/INACTIVE New Treatment: .Yﬂ“‘
Plant Address: _ |
. Avgerage Daily Flow: MGD ' Design Capacity: MGD
" Raw Source(s): In-service: # Ground: ___ # Surface:_____ #Spring:____
On-standby: . #Ground:__ #Surface:___ ‘ # Spring:_
Our-of-semce # Ground: S # Surface # Spring: _____
‘ Treatment: Aeration \ Pre/Post-Disinfection \ Disinfection \ Coagulanon \ Flocculation \
| ‘ : Sednnentauon \ Filtration \ Corrosion Control \ Fluondauon \ Iron Removal \ Other
- Chemicals Added:
P!ant Informatmn POE # . Plant Status: ACTIVEINACTIVE  New Treatment: Y/N
. Plant Address: - o g
" Avgerage Daily Flow: MGD | Demgn Capac1ty ____ MGD
' Raw Source(s): In-service: # Ground:____ #Surface:___ #Springs____
On-standby: R Gmund:__; # Surfacg S ¥ Spring:____ “
Out-of- service: # Ground:_____ # Surface: # Spring:___
« Treatment: Aeration \ Pre/Post-stmfecuan \ Disinfection \ Coagulauon \ Flocculation \ ‘

Sedimentation \ Filtration \ Corrosion Control \ Fluondauon \ Iron Removal \ Other

Chemicals Added:




OPERATION AND -MAINTENANCE

PWSID #_ _ _

System:

‘Part 2 - Water Source(s)

|

S | Us

NA

Comments

Quantity

Quality

Protection

Part 3 - Treatment Processes

_Method‘

Screening

" |

Comments

]

Aeration

Pre-Disinfect

I Post-Disinfect

Disinfection

Mixing

Coagulation

Flocculation

Sedimentation

Filtration

Corrosion Ctrl

Fluoridation

Iron Removal

Taste & Odor

Other

Part 4 - Distribution System

e
e r—

NA | Comments

Pressure

Cross Connection Prevention Plan.

Storage

Flushing Program

Jther




 OPERATION AND MAINTENANCE
Part 5 - Maintenance

Spare Parts Inventory

Instrument Calibration (eg. chemical
feeders, meters, gauges, etc.)

Sludge Removal

Other

- PLANT SCHEMATIC:




System:

“WELLS

Well #_ | Well#_ IWell#_ | well#

‘HINSPE IO}

" Well Location (eg. outside):
Protected? v

ADC Map Coordinates (pg/grid):

Well Tag? (Y/N)
Tag No.:

Casing Height Above Ground (ft):

Run Time (hrs/day):
Time Metered? (Y/N)

Raw Water Sample Tap? Before
check valve?

Finished Water Sample Tap?
Well Vented? Screen?

Well Cover/Seal Tight?
Check Valve?

‘ Blowoff Valve?
Pitless Adaptor? (Y/N)

T | Well #__ | Well # Well #__ Well #_

Year Drilled:
Original Well Driller:

Well Depth (ft):

Aquifer:
Confined? (Y/N)

Casing Diameter (in): -
Casing Depth (ft):

Pump Type (S°/T/1):
"Pump Depth (ft):

Pump Intake Level (ft):

Rated Pump Capacity (gpm):
Pumping Test rate/time(gpm/hrs):
‘ Static Water Depth (ft):

Drawdown (ft):
I" TE: If current information available, do not use Well Completion Report data

List all sources for the information (e.g. past inspection, well data table, etc.) noting any discrepancies:



GENERAL INFORMATION

WELLS

What directly controls well pump operation? (eg. storage tank pressure) - | ‘

Do wells operat‘e‘:“ iogéther? Explain.

List potential sources of contamination (eg. farmland, septic fields, fuel tanks) in the well’s vicinity:
4. Are the wells subject to flooding? If yes, what is the flood level? (NOTE: Well casing should terminate
’ at least 18" above flood level) . ‘ ‘ o
-5, Have the wells been evaluated to determine whether they are under the influence of surface water? If
- yes, what do the results indicate? | |
6. Have any wells ever tested positive for total coliform and/or fecal coliform? Please describe.
{0 “ IR . R TN N - \

. If the éystenim has a Wellhead Protection Program (WHPP), please check the follo'v;fiﬁg:

a. Designation of the Wellhead Protection Area (WHPA)
| ° Map of the WHPA (generally 1,2 to 1 mile radius around well)
b. Potential contaminants are identified and located |
® Land use divided into: residential, agricultural, industrial, commercial
. C. Management of the WHPA
L Regulatory controls (eg. zoning)
o e Non-regulatory controls (eg. public education; ground water monitoring)
d. Future planning
L] Potential future problems identified
L] Contingency. plan for alternate water supplies in the event that water supply is disrupted by
contamination or other events “
- New wells sited carefully
' WELL AREA SCHEMATIC




PWSID #:  _ _ _ -

. ) System:
| | SURFACE WATER
‘ E INFORMATIO
1. Squrce:
2. Location:
3. " # Reservoirs: o Volume: gals
4. vlTbtalr # intakes: 7 ‘I'ntake level(s): R

5... - # intakes used during normal operation:
Reason for selecting a particular intake:

6.  Maintenance schedule for intakes (eg. how often screen inspected; how often debris removed):

7. : Is ttile‘ar'ea around the intakes ii'e'stric;ted' (eg; swim;ning, ﬁbwerbéats) for a radiﬁs of 200 feét?

8. Are there any sources of pollution in the proximity of the intakes? Specify. (eg. waste wate
discharges, marinas, boat launching ramps, sewers, construction projects, animal pasturing, chemicall
treated agricultural land, chemical storage areas (eg. high\yay de-icing salt or petroleum products))

9. = Is the source adequate in quantity and quality to meet current and future (10 or 20 year) demands?

‘ 10.  Are pre-treatment chemicals applied in the reservoir? If yes, please describe. |

11.  Conditions which cause water quahty ﬂuctuanons (eg stranficatmn, algal blooms ice formatwn)

12.  Type(s) of raw water testing: T Frequency |

13.  Is there a dam? If yes, is it mspected for safety?

14, Raw water quahty (ranges): pH Turbiditj; | Temperature

WATERSHED PROTECTION

1. What is the nature of the total watershed (eg. indu:strial, agricultural, forest, residential)? Give %.

2. What is the size of the owned/protected area of the watershed?
- »-Zoning restrictions and ordinances? ; :

3. How is the watershed managed/controlled? (eg. ownership with restricted access,/ ordinances)
-4.. . Has management had a watershed survey performed?
‘ 5. Is a list available with all upstream users and dischargers?

6. Is there an emergency spill response plan with potential spill sites identified?

/. What arrangements are in place with other owners in the watershed?
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SPRINGS

Name:

Location (Please ihclucie ADC map page & gnd)
Type (gravity or artesian):

Is the recharge area protected‘?

What is the nature of the recharge area? (eg. industrial, agncultural forest, re31dent1al)'7
Is the site subject to flooding?

Is the collection chamber properly constructed:

a. watzmght‘?

b. impervious and locked tank cover?

¢. exterior valve on drain?

d. drain screened at end?

e. drain apron for overflow discharge to prevent soil erosion?

Is the site adequately protected from stray livestock and tampering (eg. fence, locked covers, warning

signs)? | ‘
SR | : : N | 3t

Is there a surface dramage ditch uphill from the source to mtercept surface water runoff and carry it
away from the source?

Has the spring been rehabilitated to protect from surface water influence?

If yes, please explam what was done.

Has the system performed sampling according to PDWP sampling protocol? (e'g rainfall event samphng
and dry weather sampling for pH, coliform, turbidity, and temperature)

If yes, what do the samplmg results indicate? Explain.

Has the spring been evaluated to determine whether it is under the inﬂuence 6f ‘surface Water? Explam
what was done. ‘

Has the system conducted tracer studies?
If yes, what do the results indicate?



| STORAGE
HEYDROPNEUMATIC TANK

Identification

‘ Location

Total Size (gal)

Operating Pressure Range (psi)
Effective Storage (%)

Protection from Vandalism?

Exterior Condition

Sightglass?
Alarm?
Bypass?

Pressure Relief Valve?

Drain? Size.

Air Compressor?
Manual or Automatic?

ELEVATED AND/OR GROUND STORAGE

‘ Identification

Location

Capacity
Operaﬁng Range (ft or psi)

Covered? -

Drain? Size.
Altitude Valve?

Pumped or Gravity
Floating on the System?

Vent Screened?

Overflow: Termination Point
Screened?

General Condition
Interior Coating NSF/ANSI Approved?

Type/Frequency of Inspections

‘ Able To Isolate From Rest of System?
Manhole Watertight and Locked?
Protection from Vandalism?

Are there provisions for maintaimng water supply when storage out-of-service? 1I yes, please describe.




DISTRIBUTION

L List all distribution matg;ials (mains and service lines), percent of each, an&l the diameters.

2. Frequency of main breaks
3. Pressure testing progmm"
4 Flushing program? |
5 Valve mamtenance éfogram? |
6. ‘Disinfection after repair?
7 Repaif material“s‘“availgble?
8. Dead ends?
PUMPS |
Total‘;”# pumps: - # in service: -
o # out-of-service: - ‘f
# on-standby/backup:  _____ |

.2, Type (eg. high service):
3. Rated capacity (hp apd/or gpm):
| 3. Application (eg. chemlcal feed):

4. ‘Location:

bl

Type and amount of lubricant:

6. Condition of eqﬁipmént: |
| 7. Protection of equipment (eg. protective guards on rotating parts): .
s, EmexfgenCy/back;p systems? | | B
0. ‘Prev:c‘htaﬁve‘Maijx:itehénc‘:e ®M) program?
: ‘ i ‘ I ;




MIXING
What chemicals are added at the mixing Tazin?
Is there any noticeable short circuiting?
Where is the mixing basin located?
What type of mixer is used (eg. motorized, baffles, etc.)? If a motorized mixer used, is it variable spe
What is the condition of the mixer?

Does the plant require shut-down in order to make repairs to the mixer?

COAGULATION
What chemical is used for coagulation?

Where is the chemical added?

FLOCCULATION
Number of flocculation basins:
Are baffles used? If yes, how many?
Is a mechanical flocculator used? If yes, what type? Is it shearing the floc particles?
What is the appearance of the flocculated particles?
Is there an even distribution of floc?

What is the condition of the flocculation equipment?

SEDIMENTATION
Number of sedimentation tanks: Size (gal): Surface Area (ft?):
Are tube settlers or inclined plates used? If yes, describe condition.
Does the floc settle out properly?
Is the flow through the tank smooth?
Is the flow over the weir even throughout the tank?

Sludge: How is the sludge collected and removed? How often? By whom?
What is the condition of the removal equipment?

Can the unit(s) be taken out of service for inspection and repair?




FILTRATION

1. Total number of ﬁlters:

‘2. Number of filters used at a time during normal operation: ‘ ‘ o ‘
3. Average filter rate (gpm)?

4, Is the flow equal through all filters? Y or N

5. Type:"of filter(s) (eg. pressure, rapid sand, etc.):

6. Filter media used: - | 4 |
- |

7. Filter aids used: )

8. Backwash Cycle:
a. Does the plant shut-down when the filters backwash? If not, is the raw water flow reduced"

b. Do the filters backwash at the same time?

c.  Where does the water to backwash filters come from? Is it metered? Gravity or pumped? If
- pumped, are there back-up pumps for backwashing? ‘

d. Where does the backwash water go to?
e. Is recycle used" If yes, describe point where re-mtroduced in plant and any additional treatment.‘
f. Is the cycle automatlc or manual? | | o |

g.  What determines when backwashing will take place (eg. headloss, ttxrhidity, time)?

h.  Duration of cycle (from draining to putting back on-line):

i, Is there surface wash or air scour? If yes, describe: type, source of water/air, pressure,
- duration, and condition of equipment. | |

v C
e What is the bed expansion (%)? |

k. What is the backwash rate (gal/min/ ftz’)‘) ‘NOTE: f2 refers to the filter surface area.

9. Are ﬁlter-to-waste procedures followed after bac':kwash‘7 Does the plumbmg allow for ﬁlteroto-waste

-10. | What are the procedures when filter put back om-lme after backwash (eg. slowly mcrease filter rate)

- 11:.‘ | What are the procedures for plant start-up (eg backwash filters; ﬁlter-to—waste)"

12, Are there obvrous problems with the filter(s) (eg mudballs, media crackmg, uneven bed expansron) ‘

A 1J ) 4 L !

13. For surface water plants
a. ~Are influent and effluent turbidity measurements taken from each 1nd1v1dua1 filter?
b. Are the turbidimeters cleaned and calibrated regularly?




- LIQUID DISINFECTION

G Check all that apply: ___Pre-disinfection ___Post-disinfection ___ Disinfection
1. Chemical used: Brand Name:
NSF Approved? Y/N Chemical Name:
Concentration:
2. Is it purchased as a liquid solution or as a dry powder?
3. What is the dilution ratio and/or concentration of the chemical feed?
4. Is an adequate residual being maintained? Y/N
5. Location of disinfectant injection point(s):
6. Is there a day tank and/or mixing tank? Y/N. Size: gal. How often filled?
7. For systems with alternating wells and one chemical feed pump, is the feed rate adjusted for each wel
(eg. if wells have different pumping capacities)? Y/N
8. Is the disinfectant dosage automatically adjusted according to variations in water quality or quantity vi:
flow-paced equipment or streaming current detectors? Y/N ’
//-\ N
e If no, are manual adjustments typically made? Y/N
~— What is the basis for the adjustments (eg. residuals)?
9. Describe chemical feed/injection equipment:
Equipment condition:
Are the feed equipment and line accessible for repairs? Y/N
10.  What determines when chemical is fed (eg. well pump signals feed pump)?
11.  Is operational stand-by/back-up equipment provided? If not, are critical spare parts available?
12. Chemical storage:
Amount: Location:
Adequate/safe? Purchase/refill sched:
13.  Are proper safety precautions being taken in the handling of the chemicals? (eg. gloves) Y/N
14.  Is there a Preventative Maintenance program? Y/N
15.  Chlorine storage and feed equipment area(s):
a. Isolated from other areas? Y/N b. Heated? Y/N
. c. Ventilated? Y/N d. Warning sign on door? Y/N
C e. Exhaust fan and light switches outside bidg.? Y/N
16.  Is there a continuous chlorine analyzer? Y/N
7

For surface water systems, has the chlorine contact time ever been calculated? Y/N. Is it sufficient

-




PWS ORGANIZATION | o e

ADMINISTRATION -

1. Ownership/Management Type (check applicable category)

PUBLIC (Town/City/District/State)
[ 1 Water Commissioner

[ ]Selectmen

[ ] Town Manager

[ ] Other:

Governing Body (Water Commissioners, Selectmen, Trustees,: Operator, and other legally
responsible parties). Please list the names, addresses, telephone numbers on the Update

Form (or on blank page). *

Name of Governing Body:

Length of service of its members (term of office):

Number of members:

()

Names/Addresses/ Telephone Numbers (attach to this page):
Number of Governing Body meetings for the year:

If an organizational chart, is available, please provide OR (pu§ on blank page) identifying the |
hierarchy of decision msaking for the PWS.

Staff Meetings How often are Staff meetings held with Staff?
| | |

Does the system have an updated master plan? Yes No ‘

If yes, Date updated

If available, provide DEP region with a copy. -




ADMINISTRATION CONTINUED

Provide staffing plan of all certified operators or complete information below.

NAME/TITLE F/P* DUTIES Certification Total DEP
Grade/** Years COM-
Exper- |MENTS
ience

Use blank page for additiona! information
** Does staff have appropriate Certification?

Page  of Pages




Weekdays:

Shifts (Times/Overlap?/Number/Shift):

Weekends and Holidays:

Are there sufficient personnel?

| TRAINING ACTIVITIES

Do you have a plan for Staff training? If written, please supply.

What incentives and bppdftunities are provided to new and e:dstihg staff to t.riin and/or to increase
their knowledge on water supply?

Operator Training Budget (ATTACH if available):

Training Activities of Staff over the Last Year (attach):




FINANCIAL

FINANCIAL INFORMATION (Planned or Actual for (YEAR)
Attach appropriate pages of master plan if this information is presented)

SOURCE OF REVENUE (please check): [] Taxes; []Flat Fee; [] Metered User Fee; []

Other ): :

If Budget is available, please provide. If not please fill out below:

ESTIMATED INCOME/REVENUE:+*
l. Taxes:
2 Flat Fee:
3. User Fee:
4. Connection Fee:
5.
6. -
TOTAL INCOME (A)

Review Water Rates Questionnaire on most current Annual Statistical

Report.
ESTIMATED OPERATION EXPENSES

Personnel/Overtine
Water Quality Testing
Supplies/Operating
Expenses

Contract Services
Repairs

Debt Service

(principal + interest)
TOTAL EXPENSES (B) $

*Are financing and budget satisfactory?

subtract Total Expense (B) SURPLUS/LOSS [J $

from Total Income (A)

In space provided here list JCAPITAL IMPROVEMENTS $

capital improvements
planned in next six years.

Page___of _ Pages




' INCOME LOSSES and INCOME .SURPLUSES. What do you do when yc;ui have an income loss

or income surplus?

- - s B _ , " N o o AN .
I INCOME LO8S INCOME SURPLUSES

iwm;dnwm.mmcymnd Deposit to snterprise Amd
Withdraw from entarprise fund Deposit to general fund of town

Withdraw from ressrve account. Deposit to savings
How much is in the reserve account? ‘

|

' Borrow Deposit to emergency fund n
g Delay Paying Bills ‘Dopait to watsr department operations budget “

Profit/Income “
i Pay bond interest, Pay down debt [

Pay corporate dividend
E Buy nseded equipment or supplies

Other:

!

How much money do you set aside for major repmrs ‘and emergenaes’ | This

reflects what percentage of your total estimated expenses"

 Have you ever recewed subsidized grants and/or loans from state and/or federal resources? [ ] YES
[1NO.

Are you ehglble for state and federal grants and loans? [ ] Yes [ ] No. Please descnbe
SMALL SYSTEM ISSUES -

Are you under rent control, which precludes any rate increase?

Are you under DPU or FHA restrictions/constraints?

Page___of_Pa.get?




GENERAL DATA

‘ Total number connections % Metered
Consumption (Daily-MGD) Maximum Minimum Average
Maximum Hourly

MUNICIPALITIES/DISTRICT SERVED BY WATER SUPPLY

Municipality/District | Total Population Population Served Avg. Consumption
MGD)

i

PERMANENT INTERCONNECTIONS WITH OTHER WATER SUPPLIES*

P S o i
Water Survey Give location and arrangement for use. What
Purveyor is the maximum deily flow in MGD for this
. interconnection and when was it last used or
tested.
POSSIBLE TEMPORARY
INTERCONNECTIONS

I N
L —_ 1

REMARKS: Are interconnection valves operable?
Is there a maintenance plan to keep valves optional?
Last date inspected?
Results of Inspection
' * DWS staff locate interconnections in the field

Page_ of__ Pages




Distribution System
Maps and Records

(1) Are up-to -date d.tstnbutmn system maps avaﬂable"

Do we have a c‘opy?‘

(2) Are up-t.o-date records on valve locations kept"

(3) Are there dead end areas in the d.mtnbutxon system"
If yes how many )

Are they clearly shown on available distribution system maps?

I there a program in place to eliminate dead ends?

Are terminal hy;j:an;s available on dead ends?“

(4) Are sampling locations indicated on Distribution Map?

(6) Describe the flushing program in place

- Does program address the dead end areas?

(6) Are the lomtion;, tybe and size of master meters shown on available dis%x'ibuﬁoﬁ system
maps?

If not, list them

(7) List the distribution system weakness and problems (nver crossmgs corrosion, breaks, freenng
“ete). ‘

(8) For Consecutive systems are source bacteria sampling locations indicated in distribution map? |

- (8) Do you have a copy of the water quality sampling schedule for WQA monitoring? o -




OPERATION AND MAINTENANCE

‘ What is the method of scheduling maintenance?

Spare Parts Inventory
Is there & spare parts inventory?

Is it adequate to prevent long delays in equipment repairs?

Pump Maintenance

1s a maintenance schedule available.for pumps, valves?
Chemical feed
Turbine pumps
High & low lift pumps

Are pump maintenance records kept? Yes () No ()
Operation and Maintenance Manual

‘ Are operation details posted for operator daily use for maintenance?
Is an O & M Manual available and accessible to staff?

Does manual conform to DWS policy? Yes_ No___
Is it used?

Does manusl provide guidance fo; operational decisions?

Instrumentation/Process Automation

A:ce)tt;x;e alarms or instrumentation for process automation? (Such as chlorine, turbidity,
etc.

Are adequate Resources Available for Operation and Maintenance What lnnd" e.g. outside
support/contractors

' Safety and Protective Equipment
Are there adequate safety and personnel protective equipment provided?

Page_ of_Pages




DISTRIBUTION PROTECT ION CROSS CONNECT ION PROGRAM |

| 1. Does the PWS have an approved cross connectxon program”

Yes_ No___

I yes, does tlle PWS have delegation?
If no, by what date does the PWS plan to submit their cross connectmn mplementanon plan?
Is a third party used to survey or test as part of your programs? |

If yes, Na.me & contact person

2. Have all induetriel, commercial, and lnst.itutional facilities beenj‘ ”surveszred by the PWS?
Yee No___ )
I no, what is the esumated completxon date for surveymg all facxhtles," |
3. How many employees are currently asmgned to the cross connect.lon program" ‘
4, Were all reduced pressure backﬂow preventlon devices test.ed tw1ce a year by t.he PWS":
Yes___No___
Ifxlo, explain } .
B, Were all double clljeck valve essezpblies teste;d once a year by the PWES?
Yes_ No_ | -
, If no, explain |

6. Are“there any outefanding cross connection violations? Yes ‘No
If yes, explain |
7 Is DEP assistance needed?
~ PWS Owned Cross Connections.
Are backflow preventxon devzces installed at all DWS OWNED locat.xons" Select
—No__ Yes or__ NA(not applicable)

Are devices approved permitted? Select ____No___ Yes,or NA(not applicable)

‘ Are Cross connectlons being inspected each year"
. Select __NO YES or__NA(not epplicable) ~ Page_ of__Pages
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EMERGENCY PLANS

Is the Emergency Response Plan Phone and Contact List from Annual Statistical Form H
Posted? Is an emergency plan available and workable? o

How many 1 level I II and I incidents has the system bad in the pa.st year"

BRI 5 deBitcR)

If there were incidents, were they all reported to DWS?

Is the system expenenang any of the following water quantxty/quahty problems’ madequate
supply, no back up source, Hazardous spill, boil order, emergency declaration, also distribution

or system problems such as pipe breaks or cross connections.

WATER QUANTITY/CONSERVATION

Does this system have adequate plans for meeting its water quantity for the next twenty |
years? (this should be in PWS master plan). If not, what do they plan to do?

Does this system have a (Water Management Act) WMA withdrawal registration and/or
permit? ‘

Check annual statistical information on water consumption to determine if their demand
agrees with WMA amount.

Is this system in compliance with its water conservation plan included in the WMA
withdrawal penmt"

Is there a WMA pemut requirement to delineate Zone I or adopt land use controls?

}

Submittal dates met or being pursued?




WATER QUALITY

‘ 1. List violations and actions taken for the last twelve
months. '

2. Give the number and type of water quality complaints during the past
year?

3. Have the causes of these complaints been determined?
Explain.

4. Has the Water Department itivestigated and/or taken any corrective action with respect to
these complaints? -

8. Does the Water Department have a complaint tracking
log?

6. Does the water receive treatment, if so is the treatment designed to correct any of the
problems noted above?

Pege  of Pages
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WELLHEAD PROTECTION

‘SOURCE(S)

(may be completed for one or more sources at once)

1. Is there a sanitary well seal? yes ___ no ___
Distance sealed cap on well above ground ft.
Is there a well log/specification that indicates that a proper sanitary seal was installed?

2. Zone 1
a. What is the Approved Pumping rate gpd (If available) .
b. Zone I radius in feet
c. (Interim Wellhead Protection Area) IWPA radius in feet

3. DWS Evaluate progress toward source protection.
4. DWS Evaluate land uses from Annual Statistics.

‘. DWS note land uses in Zone 1/TWPA that might change SOC/VOC waiver deaxgnahon (ie.
VOC or pesticide use in Zone I).

6. Does water supplier inspect the Zone II annually? Required by 310 CMR 22.21(4)

7. Does water supply need underground injection (UIC-referral?)

UIC Referrals: Within a Zone I or Zone II/IWPA, industrial facilities managing hazardous
materials (e.g. auto repair garage, dry cleaner, machine shop, furniture stripping, etc) should
be referred to the UIC Program for a possible inspection. UIC inspectors address
unsuthorized discharges to the ground (e.g. via a floor drain leading to a dry well or septic
system) in such facilities. The threat may be less in sewered arees as determined on a case-
by-case basis.

Page of Pages
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'® Review Annual Statistics - Land Uses

PUBLIC WATER SUPPLY EVALUATION
| SURFACE SOURCE

Name of Source

Terminal Reservoir?

Total ‘é‘urface Area

Total Storage Capacity

Waterahed Area in Sq. Miles

Pumped Grawty

What portion of the watershed is owned by the purveyor?

*a) What are the potential sources of pollution? (Sewage facﬂit;jee, industrial waste
facilities, farm animals, fertilizer, pesticides, roadway spills, timbering operations, sand
and gravel operations, recreational activities, etc._

b) List potential sources within 100 feet per 310 CMR 22.20

What sources of pollution have been causing periodic problems? |

How ﬁeqﬁéntly?

What is being done to correct the problem?

How ﬁ'equently is the watershed ms]pect.ed"

**Hag a watershed protection plan been eompleted for surface supply'?

‘** Required under S10CMR 22.20(9)

|
| Page_of_‘_Peg “ k
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RAW WATER IMPOUNDMENTS

. (1)  Is supply taken from a multi-purpose reservoir? (\1sed for recreation, flood control, power
production, etc.)

(2)  Is the reservoir area fenced and/or posted?

(3) How is the raw water quality affected by heavy rainfall?

(4) Is the reservoir subject to algae related problems?

If yes, is Aquatic herbicide used in reservoir or on dam?

INTAKE STRUCTURES

(1) . How many intakes are provided?

.(2) Is the intake stationary or movable?

(8) At what depth(s) is the intake(s)?

(4) What is the maximum intake capﬁcity?

(5) a) Is the intake(s) screened and in good condition?
Date last checked:

(6) Condition of pumphouse or dam?

Remarks:

Pa.ge__of__Pagesv
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TREATMENT
‘Chemﬁcal Feed |

1) Do chemical feed facilities provide adjustable feed ranges that are easily set for operation at
- all required dosages?

2) How is the feed rate determined?
Are feed rates easily measured?
Are feed rates checked and adjusted?

How is the chemical feed equipment being calibrated and at what frequency is it calibrated?

3) Who maintains and/or operates chemical feed? Name and Grade

4)  Are monthly chemical treat_mégit forms currently being completed and reported to DEP?

.5) DWS will evaluate operator for performing chlorine residual test

Page_ of Page




o
Chlorinator Equipment fnspection (Gas)
Purveyor: - ' PWS I.D. #

Type of Chlorination:_
Location: )
R e o . | YES NO UNSAT N/A ‘

S ——
|

Access to chlorinator room from outdoors

Doors of chlorinator room open outward

Chlorinators in separate room

Observation window;gresent

Air inlets near ceiling

Exhaust ports near floor

Mechanical ventilation
“Switches for fans and lights cutside room

*Adequate heating inc~chlorination room (min 60F)

Spare cylinders stored in same room

If so, adeguate room for movement, storage etc.

Cylinders are restrained in position

falarm system for alert if Cl2 leaks

Bottle of ammonia present

Gas mask present (SCBA) Positive Pressure

Gas mask located outside chlorinator room (SCBA)

f*Operator protective clothing on hand

*Standby chlorinator

*Separate injection line for standby

*If not, is extra corporation cock installed

*Is standby equal in capacity to regular

Is capacity estimated to be sufficient to produce
free residual of 2 ppm after contact time of 30
inutes at max. flow rates and max. demand

*Pacing

*Are chlorinators set to start and stop with main
pumps

entilation of chlorinators to outdoors and above
grade

IAutomatic Switch cover

INumber of Cylinders hooked up adequate to prevent
fcl2 icing

Cylinders on scale(s)

Scale(s) flush with floor ' l

p:/mneedham/charts
12/93 o : Page___of__ Pages




Purveyor:

PWS I.D. #

CHLORINATOR EQUIPMENT INSPECTION (GAS) PAGE TWO

Standby non-electric water feed pump for
chlorinators

YES NO UNSAT N/A
e

Does feed pump engage automatically at
power failure

E*Approved means for residual testing

i*Sampling point located at least 100 feet
downstream from cl2 injection peint

Chlorine residual recorders

*Spare parts present

*Tools on hand -

l. size of Cylinders?

2. Are Chlorination facilities properly

maintained?

If no explain

HYPOCHLORINATORS

1. Type of hypochlorite used?

2. ¥ of available chlorine ?

3. Is hypochlorite diluted?

4. What is hychlorite storage capacity?

Is it properly stored?

5. Is a stand by pump available?

*Hypochlorinator also

NOTE: Use chemical feed equipment
hychlorinator reviews.

P:/mneedham/charts
12/93

sheet for additional

Page _ of  Pages
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SDWA COMPLIANCE

LEAD AND COPPER RULE COMPLIANCE

N

Have you submltted a lead and copper eamphng plan" Do you keep 1t current noting any
changes in samplmg locations?

Have you cordpleiéed your reeuired monitoﬁng?

Dxd you exceed the lead or copper actmn levels" If you exceeded t.he lead level have you
completed the required mmal public education?

If you exceeded the lead and/or copper action level have you eomplei,ed your "Desk Top
Evaluation” (Form 141-C) and submitted it to your DEP regional office? Does your system
need help with this? L and C Staff Referral if required.

If you exceeded the lead and/or copper actmn level have you completed the requn'ed wat" ot

‘quality parameter monitoring and source water monitoring for lead and copper? (NOTE: Th

water quality sites as determined by the population served must be sampled twice during the
momtonng penod during which the exceedance occurred )



PWS Name: . __PWBSID:

FINDINGS

Section 1: ADMINISTRATION

Section 22 OPERATIONS AND-MAINTENANCE

Section 3: TREATMENT

Section 4: DISTRIEUTION

Section 5: DISTRIBUTION SYSTEM PROTECTION: CROSS CONNECTIONS
Section 6: ~ EMERGENCY PLANS

Section 7: WATER QUANTITY

Section 8: WA’I’Eﬁ QUALITY

Section 9: RESOURCE PROTECTION

Section 10: FUTURE REGULATORY REQUIREMENTS

Page2 of _ Pages Date: / [/






DRAFT 4/26

FORM 1 - INVITATION LETTER TO DEBRIEFING MEETING FOR SYSTEMS

which endanger the dehvery of fit and pure water to alliconsumers

REGION LETTERHEAD

Town:
PWS Name:
PWS I.D. #:
Date:
Address
Attention:

RE: COMPREHENSIVE COMPLIANCE EVALUATION: Sanitary Survey Stage 1

On , a Comprehensive Compliance Evaluation (Sanitary Survey Stage
1) of the above referenced public water system (PWS) was conducted by the Department of
Environmental Protection (DEP) Division of Water Supply (DWS). A sanitary survey is an
on site review of the water sources, facilities, equipment, operation and maintenance of a
public water system for the purpose of evaluating the adequacy of such source, facilities,
equipment, operation and maintenance for collecting and distributing safe drinking water.

Attached you will find the following:
1. Comprehensive Compliance Evaluation - "Sanitary Survey Report”
2. "Findings"
3. "Compliance Plan"

During the course of the sanitary survey the Department discovered violation(s) of regulation
or statute, that is, condition(s) in the source, facilities, equipment, operation and
maintenance of the PWS which jeopardize the delivery of pure and safe water to all
consumers (hereafter collectively referred to as "violations"). All violations found at the PWS
are listed in Section A of the attached Compliance Plan. Additional recommendations for
improving your system may also have been identified, and if so, are listed in Section B of the



Compliar;ce Plan.

Debriefing Meeting and Written Proposal for Compliance
Please review the attached Report, Finding and Compliance Plan.

QPTION 1:
[, and contact (name) of this office at (phone number) by
(date) to arrange for a debriefing meeting. You are requested to bring with

you to the debriefing meeting a written proposal describing how and when you
propose to come into compliance and correct the violations listed in the Compliance
Plan. The written proposal can be created by filling out coluxnps II and III of the

Compliance Plan.]

PTION 2: o
[or before the debrleﬁno meetmg scheduled for (date) __at (time)
(place) . You are requested to bring with you to the

- debriefing meeting a written proposal describing how and when you propose to come
into compliance and correct the violations listed in the Comphance Plan. The written
proposal can be created by filling out columns II and III of the Compliance Plan.)

At the debriefing meeting we will discuss the Department’s ‘evaluation of your system

including the violations listed in the Compliance Plan, the actions necessary to achieve

compliance, and your written proposal.

lan for Future Compliance
At the meeting, your input on the system’s future compliance efforts is eésential. Together
we will work out a final Compliance Plan specifying how and when your system will come
into compliance by completing columns II and III of the Compliance Plan, describing the
actions to be taken and a schedule for correcting the identified problems. If we can agree
on the final terms to be inserted into columns II and III. DEP will ask you to sign the
compliance schedule and a consent order which incorporates the terms and requirements of

the schedule. |

Alternatively, the Division may issue a Notice of Noncompliance with a Comphance Plan for
all violations found at your system, or a unilateral administrative order requiring that

necessary corrective actions be taken within reasonable deadlines. Noncomphance with the

terms of such an order or the terms of a NON may result in further enforcement action,
including the 1mpos1txon of penalties of up to $25,000 for each day after the effective date
of the order or Notice during which each violation continues or is repea;ed

Attendance at the Meetin
In order to ensure the attendance of the persons who are primarily responsible for taking

the appropnate actions in response to this survey, please invite to the debrxeﬁng meeting

the chief operator, water commissioners, and chlef financial off’xcer (or person(s) responsible




for budgeting). The Division strongly urges you to make every effort to ensure the
attendance of the responsible officials for your system. The attendance of these officials will
expedite the drafting and implementation of your system'’s written proposal to come into
compliance in response to the survey findings.

The DWS staff in this region looks forward to meeting with the responsible officials for your
public water system to help you achieve and maintain compliance with the drinking water
regulations and improve the overall quality of your system. If you have any questions please
contact the above mentioned DWS staff person.

Sincerely,

DWS Water Supply Chief
Region

enc: Comprehensive Compliance Evaluation - Sanitary Survey Report
Findings
Compliance Plan

cc: DEP/DWS Boston
City/Town Board of Health
Town Manager/Board of Selectmen







DRAFT 4/26

FORM 2 - letter

1) CONFIRMING DEBRIEFING MEETING HELD AT THE SITE where compliance
schedule “"FIELD NON"ISSUED, i.e.,

2). FOR SYSTEMS WITH. VIOLATIONS

3): THEE"COBIPLIANCE SCHEDULE WAS FILY E

NOTE: "Vlolatlons are violations of regu.latlon or statute, ie., condmons
which endanger the dehvery of fit and pure water to all consumers.”

REGION LETTERHEAD

Town:
PWS Name:
-PWS LD.#: "
Date:
Address:

Attention:

RE: COMPREHE‘NSIVE COMPLIANCE EVALUAT]fON: Sanitary Survey Stage 1

On , a Comprehensive Compliance Evaluation (Sanitary Survey Stage
1) of the above referenced public water system (PWS) was conducted by the Department of
Environmental Protection (DEP) Division of Water Supply (DWS). A sanitary survey is an
cn site review of the water sources. facilities, equipment, operation and maintenance of a
public water system for the purpose of evaluating the adequacy of such source, facilities,
equipment, operation and maintenance for collecting and distributing safe drinking water.

Attached you will find the following:

1. Comprehensive Compliance Evaluation - "Sanitary Survey Report"
2. "Findings"

3. "Compliance Plan"

During the course of the sanitary survey the Department discovered violation(s) of regulation
or statute. that is. condition(s) in the source, facilities. equipment, operation and
maintenance of the PWS which jeopardize the delivery of pure and safe water to all
consumers (hereafter collectively referred to as "violations"). All violations found at the PWS




are listed in Sectxon A of the attached Comphance Plan. Please note t.hat the attached
Comphance Plan is also a Notice of Noncompliance (NON) pursuant to M.G.L. c.21A,
§16 and 310 C.M.R. 5.00. Additional recommendations for improving your system may also
have been identified, and if so. are listed in Section B of the Comphance Plan.

Debriefing Meeting

After the sanitary survey was completed the representative of the vaxswn of Water Supply
met with (name) (title) from your public
water system. At the debriefing meeting the Division’s evaluatzon of your system, including
the violations and any recommendatlons 1dent1ﬁed by the Division to improve your system
were discussed. (name), representxng your public water system,
acknowledged receipt of the Compliance Plan/NON at that time. Enclosed with this letter
is a copy of the signed Compliance Plan/NON discussed at that meetmg Please note that
the NON requires, among other things, the submission of quarterly wrltten progress reports
on the identified violations. o ‘

Nowithstanding this Notice of Noncompliance, the Department reserves the right to exercise
the full extent of its legal authority in order to obtain full compliance with all applicable

- requirements. Noncompliance with the terms of the NON may result in further

enforcement action, including the assessment of administrative penaltles of up to $25,000 for
each day after the effective date of the NON during which each vmlatmn continues or is
repeated, or the issuance of a unilateral administrative order requiring the necessary
corrective action within a reasonable time penod Noncomphance with the terms of such
an order may result also in further enforcement action. including the 1mposmon of penalties
of up to $25,000 for each day after the effective date of the Order during which each
vmlatlon contmues or is repeated ‘

The DWS staff in thxs region look forward to working together with the responSIble ofﬁcxals
for your public water system to help you achieve and maintain compliance with the drinking
water regulations and improve the overall quality of your system. If you have any questions

please contact the above mentioned DWS staff person.
Sincerely,

-
DWS ‘Water Supply Chief
‘ Reglon

enc: Comprehensive Compliance Evaluation - Sanitary SurveyiReport
Findings
Compliance Plan

cc:  DEP/DWS Boston
City/Town Board of Health
Town Manager/Board of Selectmen




COMMONWEALTH OF MASSACHUSETTS
EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS
DEPARTMENT OF ENVIRONMENTAL PROTECTION

AO -

e Nt s i " o

Model Consent Order
PARTIES

1. The Massachusetts Department of Environmental Protection
(hereinafter referred to as the "Department") is a duly
constituted agency of the Commonwealth of Massachusetts having
its principal office located at One W1nt§;‘§tre§;_ Ma,

principal offices located at

STATEMENT OF FACT AND T.AW

3. The Department has primary enforcement responsibility of the
requirements of the federal Safe Drinking Water Act, 42 U.S.C.
§§300f et seg. (hereinafter the "Act"), and the regulations
promulgated thereunder by the United States Environmental
Protection Agency (hereinafter "EPA"),

4. The Department may issue such orders as it deems necessary to
ensure the delivery of safe and pure drinking water by public
water systems to all consumers. M.G.L. c.1l11l, §160. The
Department may also require by order the provision and operation
of such treatment facilities as it deems necessary to insure the
delivery of a safe water supply to all consumers. M.G.L. c. 111,
§5G.

5. Pursuant to the authority granted to the Department in M.G.L.
c.111, §160, the Department's Division of Water Supply has




promulgated the Massachusetts State Drinking Water Regulations at
310 CMR 22.00, applicable to all public water systeps.

6. PWS is a Public Water System as defined by 310 C.M.R. 22.02,
42 U.S.C. §300£(4), and 40 C.F.R. §141.2.

7. On ; | a representative of the Department

Survey stage 1" or a "Comprehensive Compllance Evaluation") of
the entire PWS system. A Sanitary Survey is an on site review of
the water sources, facilities equipment, operation and
maintenance of a PWS for the purpose of evaluating the adeguacy
of such sources, facilities, equipment, operation and maintenance
for producing and distributing safe drinking water. 310 C.M.R.

22.02.

8. As a result of the sanitary survey, the Department identified
violations of the drinking water regulations, deficiencies in
meeting the Department's Guidelines and Policies for Public Water
Systems and general sanitation standards which imperil the
delivery of a fit and pure supply of water by the PWS to all of
its consumers (hereinafter referred to as "violations").

9. The Findings of the Sanitary Survey and draft Compliance Plan
were sent to the PWS. The Sanitary Survey Findings is attached
to and incorporated into this Order as Attachments A.

PWS attended a meeting with representatlves of

o discuss the Findings of the Sanitary Survey,
and the required actlons necessary to achieve compliance.

11. At the meeting PWS and the Department agreed on a Compliance
Plan specifying the necessary corrective actions, and reasonable
deadlines by which the necessary corrective action for each
v101atlon w1ll be accompllshed.

12. At the meetlng PWS and the Department were not able to agree
upon a Compliance Plan specifying the necessary corrective
actions and the deadlines by which the necessary corrective
action for each violation should be accomplished.

DISPOSITION AND ORDER |
13. In order to facilitate long range system planning, conserve
resources and expedite compliance, and pursuant to the authority




n3w

granted to the Department by M.G.L. c.111, §160, M.G.L. c.21A,
§16, 310 C.M.R. 5.00 and 310 C.M.R. 22.00, the Department hereby
issues and the PWS hereby consents to the following Order.

14. All violations and recommendations, necessary and
recommended corrective actions, and mutually agreeable deadlines
for completing the required actions, are listed in the Compliance
Plan appended hereto as Attachment B. The Compliance Plan is
hereby incorporated into and made a part of this Consent Order.
The parties hereby agree that the deadlines listed in the
Compliance Plan constitute reasonable time periods by which the
actions required shall be accomplished.

15. This Consent Order shall constitute an admission by PWS of
the violations listed in the Compliance Schedule.

16. Each undersigned representative hereby certifies that he or
she is fully authorized to enter into this Consent Order and to

legally bind the respective parties to the terms and conditions

of this Order.

17. This Consent Order shall be binding on the PWS and all its
heirs, successors and assigns. No change in ownership of PWS
shall alter the responsibility of PWS under this Order. PWS
shall not violate this Consent Order and shall not allow or
suffer its employees, agents, or contractors to violate this
Consent Order.

18. Nothing in this Consent Order shall be construed as, or
operate as, barring, diminishing, or in any way affecting any
legal or equitable right of the Department to issue any future
Order with respect to the subject matter of this Consent Order,
or in any way affecting any other claim, action, suit, cause of
action or demand that the Department may have with respect
thereto.

19. If any event occurs beyond the reasonable control
and without the fault of PWS and any entity PWS controls, which
causes or contributes to a delay in PWS achieving compliance with
this Consent Order which could not have been avoided with the
exercise of due care, foresight or due diligence on the part of
PWS, PWS shall notify the Department in writing within 15 days of
the occurrence. Such notice shall include the cause of the
delay, the anticipated length of the delay, and measures taken or
planned to be taken to minimize the delay, and may include a




—4-

request to revise the Compliance Schedule deadlines for
implementing the required measures. If such a request is made it
shall include a proposed revised Compliance Schedule for
implementing the required measures. The Department may extend
the performance dates in question for a period of time up to the
length of the anticipated delay. Upon approval of the request to
revise the Compliance Schedule, PWS shall implement such measures
approved by the Department, including any requirements to avoid
or minimize any delay.

20. ©Option Q; xS

Unanticipated or increased costs associated with the
implementation of the required actions, or changes financial
circumstances of PWS shall not be considered circumstances beyond
the control of PWS for the purposes of this Consent Order.

21. PWS shall be responsible for procuring all federal, state
and local permits, licenses and approvals necessary to perform
the work required by this Consent Order and agrees to exert its
best efforts to obtain all such necessary permits, licenses and
approvals in a timely fashion. All work required by the terms
of this Order shall be performed in accordance with applicable
federal, state and local laws, regulations and approvals.

” S ‘ ‘ A ‘
22. Any written submittal required of PWS pursuant to this
Consent Order shall be delivered or mailed to:

23. This Consent Order shall be considered a Notice of
Noncompliance issued pursuant to M.G.L. c.212, §16 and 310 C.M.R.
5.00. PWS is advised that if it fails to comply with this
Consent Order, M.G.L. c.21A, §16 and M.G.L. c. 111, §160 provide
for civil administrative penalties of up to $25,000 for each day
after the effective date of this Consent Order during which each
violation covered by this Order continues or is repeated.

24. Commencing on e .
three months thereafter, PWS shall a guarterly progress
report to the Department summarizing the progress made in

completing the required actions set out in Attachment A to this

Order. o ‘

25. The Department expressly reserves its right pursuant to
M.G.L. c.111, §165, and 310 C.M.R. 22.18 to inspect the system

and enter any system facility to monitor PWS's compliance with
this Consent Order, M.G.L. c.111, §160 and 310 C.M.R. 22.00.

ahé cohtinuiné.every‘ .
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26. If any term of this Consent Order shall be held to be
invalid or unenforceable, the remainder of this Order shall not
be affected by such validity or enforceability.

27. The effective date of this Order shall be the date of the

‘last signature below.

For the Department
of Environmental Protection,

Name:

Title:

For

Date

Public Water System:

Name:

Title:

Attachment A: Sanitary Survey
Attachment B: Compliance Plan

Date

Findings



' PWS NAME PWS ID#
‘ L . o o : L e ik L o C R
- SANITARY SURVEY COMPLIANCE PLAN | ‘

For use when violations are discovered during a survey

‘ i

Oon (date) a Sanitary Survey was conducted of the above public water system. During that

survey violations of regulations or statute were identified, and are listed in section A of the table

below. Additional recommendations for improving the system may also have been identified and are
listed in section B.

1) TO SCHEDULE A DEBR/EF/NG MEE TING - This paragraph can be used when a debr/ef/ng
meetrng has not yet been schedu/ed or will not be scheduled ) ;

You must submit a written proposal to the:Depar;

ome into comphance and- correct.the

" {date).:You may use colt

informetion

2) WHEN DEBR/EFING MEETING HAS BEEN SCHEDUI.ED
You must submlt a written proposal to the De
propose to come into com phance and correc' “thi
mesting scheduled for . ..ii™ nz::-'r‘"...~:;z;(dat'
If you are unable to attend, please contac
Water Suppfy :mmed:ate!y at’ (phone)
debriefing meetmg

debriefing meeting is held at the PWS site, and the supplier agrees upon the necessary
corrective actions and reasonable deadlines by which the actions are to be accomplished.
(Usrng the "NON approach " when the debriefing meeting is done at the site.)

3) WHEN A DEBRIEFING MEETING WAS HELD ON SITE - This paragraph may be used when the I

The Fmdmgs of the Department s: Samtary
named pubhc wa‘ter system at. the end

hsted in column ., o o
‘ N 1 \ ' oy
This Compliance Plan [is lorlis not ____ ] (check one) a Notice of Noncomphance pursuant to
M.G.L. c.21A, §16, and 310 C.M.R. 5.00. Section B of this Compliance Plan is not a Notice of Non-
comphence ‘ . o . . C

EMEMBEB IF this Compllance Plan is also a Notice of
Noncompliance (NON): It must contain all the required
elements of a NON, including reasonable deadlines for coming
into compliance or-deadlines for submitting a written proposal

for coming into compliance.

PAGE of Date: /| |/ ‘
U PWS INITIALS | T _




PWS NAME PWS ID#
. SANITARY SURVEY COMPLIANCE PLAN

For use when DEP has only Recommendations

This paragraph may be used to schedule a debriefing meeting for PWS's to discuss the Department
Recommendations. :

On (date) a Sanitary Survey was conducted of-the above public water system. During that
Survey conditions at the system were identified which could be improved by implementing the
Department’s recommendations listed on Section B of the Compliance Plan attached to this letter.
Please contact (name) at {(phone) to schedule a debriefing meeting
to discuss the Department’s Sanitary Survey and Findings, including it recommendations.

. PAGE of Date: /| |/
| PWS INITIALS




PWS NAME

SIGNATURE PAGE

For use when Section A of the Compliance Plan has been fi//qa’ out

For Public Water System:

SANITARY SURVEY COMPLIANCE PLAN

] |
- PWS ID#

Signature Title
Printed Name Date
Signature ‘ Title
Printed Name Date
Signature Title
Printed Name “ Date
Signature - Title
Printed Name Date

For the Department of Environmental Protectionf

Signaiure — Title
Pririted Name — h | Date
PAGE of

PWS INITIALS

/




PWS NAME PWS ID#
‘ SANITARY SURVEY COMPLIANCE PLAN

SIGNATURE PAGE

For use when Section B of the Compliance Plan has been filled out

| hereby acknowledge receipt of the findings and inspection report of the sanitary survey conducted
by the Department of Environmental Protection’s Division of Water Supply, including this compliance
schedule, with its recommended actions to improve the system.

For the Public Water System:

Signature ' Title
Printed Name - Date
Signature Title
. Printed Name Date
‘Signature Title

Printed Name ‘ Date

For the Department of Environmental Protection:

Signature | Title
Printed Name Date
‘ PAGE of Date: / /

PWS INITIALS
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COMMONWEALTH OF MASSACHUSETTS
EXECUTIVE OFFICE OF ENVIRONMENTAL AFFAIRS
DEPARTMENT OF ENVIRCONMENTAL PROTECTION

In the Matter of:
AO0 -

DWS 1D%

' Model Consent Order
PARTIES

1. The Massachusetts Department of Environmental Protection
(hereinafter referred to as the "Department") is a duly

constituted agency of the Commonwealth of Massachusetts having
its principal office located at One Winter Street, Boston, MA,

principal offices located at

STATEMENT OF FACT AND IAW

3. The Department has primary enforcement responsibility of the
requirements of the federal Safe Drinking Water Act, 42 U.S.C.
§§300f et seqg. (hereinafter the "Act"), and the regulations
promulgated thereunder by the United States Environmental
Protection Agency (hereinafter "“"EPA").

4. The Department may issue such orders as it deems necessary to
ensure the delivery of safe and pure drinking water by public
water systems to all consumers. M.G.L. c.111, §160. The
Department may also require by order the provision and operation
of such treatment facilities as it deems necessary to insure the
delivery of a safe water supply to all consumers. M.G.L. c. 111,
§5G.

5. Pursuant to the authority granted to the Department in M.G.L.
c.111, §160, the Department's Division of Water Supply has




promulgated the Massachusetts State Drinking Water Regulatlons at
310 CMR 22. OO, appllcable to all publlc water systems

6. PWS is a Public Water System as defined by 310 C M.R. 22.02,
42 U.S.C. §300f(4), and 40 C.F.R. §141 2.
. I ‘\‘

7. On .. " (date) a representatlve of the Department
conducted a Sanltary Survey (sometimes referred to as a "Sanitary
Survey Stage 1" or a "Comprehensive Compllance Evaluation") of
the entire PWS system. A Sanitary Survey is an on site review of
the water sources, facilities equipment, operatlon and

of such sources, facilities, equipment, operation and maintenance
for producing and distributing safe drinking water. 310 C.M.R.
22.02. c

8, As a result of the sanitary survey, the Department 1dent1f1ed
violations of the drinking water regulations, deficiencies in

meeting the Department's Guidelines and Policies for Public Water

Systems and general sanitation standards which imperil the
delivery of a fit and pure supply of water by the PWS to all of
its consumers (hereinafter referred to as "violations").

9. The Findings of the Sanitary Survey and draftdcompilance‘Pian
were sent to the PWS. The Sanitary Survey Findings is attached

to and incorporated into this Order as Attachments A.
|

“! PWS attended a meeting with representatlves of

o s

the Department to discuss the Findings of the Sanitary Survey,
and the required actions necessary to achieve compliance.

' |
11. At the meeting PWS and the Department agreed on a Compliance
Plan specifying the necessary corrective actions, and reasonable
deadlines by which the necessary corrective action for each
violation will be accomplished.

12. At the meeting PWS and the Department were not able to agree
upon a Compliance Plan specifying the necessary corrective
actions and the deadlines by which the necessary corrective
action for each v1olatlon should be accompllshed.
S
" !‘}
DISPOSITION AND ORDER

13. In order to facilitate long range system planning, conserve
resources and expedite compliance, and pursuant to the authority
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granted to the Department by M.G.L. c.11l1l, §160, M.G.L. c.21A,
§16, 310 C.M.R. 5.00 and 310 C.M.R. 22.00, the Department hereby

issues and the PWS hereby consents to the following Order.

14. All violations and recommendations, necessary and
recommended corrective actlons, and mutually agreeable deadlines
for completing the required actions, are listed in the Compllance
Plan appended hereto as Attachment B. The Compliance Plan is
hereby incorporated into and made a part of this Consent Order.
The parties hereby agree that the deadlines listed in the
Compliance Plan constitute reasonable time periods by which the
actlons regquired shall be accomplished.

15. This Consent Order shall constltu%e an admission by PWS of
the violations listed in the Compliance Schedule.

16. Each undersigned representative hereby certifies that he or
she is fully authorized to enter into this Consent Order and to
legally bind the respective parties to the terms and conditions

of this Order.

17. This Consent Order shall be binding on the PWS and all its
heirs, successors and assigns. No change in ownership of PWS
shall alter the responsibility of PWS under this Order. PWS
shall not violate this Consent Order and shall not allow or
suffer its employees, agents, or contractors to violate this
Consent Order.

18. Nothing in this Consent Order shall be construed as, or
operate as, barring, diminishing, or in any way affecting any
legal or equitable right of the Department to issue any future
Order with respect to the subject matter of this Consent Order,
or in any way affecting any other claim, action, suit, cause of"
action or demand that the Department may have with respect

thereto.

‘ If any event occurs beyond the reasonable control
and w1thout the fault of PWS and any entity PWS controls, which
causes or contributes to a delay in PWS achieving compliance with
this Consent Order which could not have been avoided with the
exercise of due care, foresight or due diligence on the part of
PWS, PWS shall notify the Department in writing within 15 days of
the occurrence. Such notice shall include the cause of the
delay, the anticipated length of the delay, and measures taken or
planned to be taken to minimize the delay, and may include a




reguest to revise the Compliance Schedule ‘deadlines for
implementing the required measures. If such a request is made it
shall include a proposed revised Compliance Schedule for
1mplement1ng the requlred measures. The Department may extend
the performance dates in question for a period of time up to the
- length of the anticipated delay. Upon approval of the request to
revise the Compliance Schedule, PWS shall implement such measures
approved by the Department, including any requirements to avoid

or minimize any delay.

20. Optionai 3t pl U 2
Unanticipated or increased costs associated with the

implementation of the required actions, or changes financial
circumstances of PWS shall not be considered circumstances beyond

the control of PWS for the purposes of this Consent Order.
\

21. PWS shall be responsible for procuring all federal, state
and local permits, licenses and approvals necessary to perform
the work required by this Consent Order and agrees to exert its
best efforts to obtain all such necessary permits, licenses and
approvals in a timely fashion. All work required by the terms
of this Order shall be performed in accordance with applicable
federal, state and local laws, regulatlons and approvals.

22. Any wrltten submlttal requlred of PWS pursuant to thls
Consent Order shall be delivered or malled to:

\‘I"

23. Thls Consent Order shall be con51dered a Notlce of
Nonoompllance issued pursuant to M.G.L. c.21A, §16 and 310 C.M.R.
5.,00. PWS is advised that if it fails to comply w1th this
Consent Order, M.G.L. c.213, §16 and M. G. L. c. 111, §160 provide
for civil administrative penalties of up to $25,000 for each day
after the effective date of this Consent Order durlng which each
violation covered by this Order continues or is repeated.

24. Commencing on i ST % and contlnulng every
three months thereafter, PWS sha submit a guarterly progress
report to the Department summarizing the progress made in
completing the required actions set out in Attachment A to this

Order.

25. The Department expressly reserves 1ts rlght pursuant to
M.G.L. c. 111, §165, and 310 C.M.R. 22.18 to inspect the system
and enter any system facility to monitor PWS's compliance with

thls Consent Order, M.G.L. c.111, §160 and 310 C. M R. 22. 00.
1 i
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26. If any term of this Consent Order shall be held to be
invalid or unenforceable, the remainder of this Order shall not
be affected by such validity or enforceability.

27. The effective date of this Order shall be the date of the
last signature below.

For the Department .
of Environmental Protection,

Name: Date

Title:

For [;
Public Water System:

Name: Date

Title:

Attachment A: Sanitary Survey Findings
Attachment B: Compliance Plan
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7 .. | NEW YORK STATE DEPARTMENT OF HEALTH '3/23 81 TRANSMITTAL LETTER 1L
C*-,,ﬁ Ly OFFICE OF PUBLIC HEALTH . '
== 1 OFFICE OF LOCAL HEALTH MANAGEMENT PROCEDURE:  FuS 181 PAGE 1
e A ISSUING UNIT: Bureau of Public Water Su
SWVISEONMENTAL

~SALTH MANUAL PROCEDURE SUBJECT: Detailed System Evaluations

Public Water Supplies

POLICY

Public water systems which have their own source of supply and/or
provide treatment will be evaluated on the following schedule:

Community Systems: At least once every five years.

Noncommunity Systems: Systems meeting the following special criteria
must be evaluated at least once every ten years:

1. Systems with known violations of Part 5, State Sanitary Code.

2. Systems with surface sources.

3. Elementary and secondary schools.

4, Systems which serve 1,000 péople or more, per day of operation.
' Systems should be evaluated based on the following priority:

1. Community systems‘with known code violations.

2. Noncommunitf systems with known code violations.

3. Community systems with surface sources.

4. Community systems with groundwater sources serving more than
1,000 people.

5. Noncommunity systems with surface sources.
6. Elementary and secondary schoocls.
7. All other community systems.

8. Noncommunity systems serving 1,000 people or more per day of
operation. '

9. All other noncommunity systems.
OBJECTIVES

‘ To ensure that an adequate and safe supply of water is delivered to all
consumers.

To provide guidance and assistance to suppliers of water.

To ensure compliance with applicable codes, rules and regulations.




ENVIRONMENTAL HEALTH MANUAL

Proce dure FN S 18 l Bt

3/23/81

Transmittal Letter;

Subject: Detailed System Evaluations of
Public Water Supplies

TL 81-3 | Page 2 of 3

| PROCEBURE

NFIELﬁ;

BEWS

FIELD

‘ |
Schedules detailed system evaluatiog.

”Revxews all appropriate files on the public water

system including correspondence, annual inspection

reports, monthly operating reports, violationms,

water quality, plan review, etc.
' b

Determines special sampling needs and contacts

Bureau of Public Water Supply (BPWS) for approval.

|
Reviews special sampling requests and contacts

DL&R to arrange for amalysis.
|

o D o
Notifies FIELD of approval or disapproval for
special sampling. ‘

Conducts detailed system evsluation‘and completes
appropriate portions of evaluatioh forms (including
inspection report form).

2. Community Systems - GEN 218 - GEN 200

g ‘ I

b. Noncommunity Systems = GEN 223 - GEN 201
!
| ]
Collects microbiological samples, routine surveillance
samples, and special samples as previously approved.
!

| i
Discusses evaluation findings with responsible person:

a. Orders immediate correction or abatement
of imminent health hazards, confirmed in
writing to the supplier of water within
48 hours of learning of the hazard, with
copies to the Regional/Area office and the

BEWS.

b. Orders correction of serious violations and
schedules re-inspection.

I
I

Transmits written report to supplier of water citing

as a minimum:

a. All code violations.w
b. Operational problems.

c. Available water quality analyses.

o

|
‘ @ o
e B e




‘ ENVIRONMENTAL . MANUAL

Procedure FJS 181 Subject: Detailed System Evaluations of
3/23/81 Public Water Supplies
Transmittal Letter TL 81-3 Page 3 of 3

FIELD (Cont.) d. Compliance schedule for code violations.

e. Accomplishments of the water system.

10. Forwards one copy of the written report, detailed
system evaluation form and inspection report form
to the Regional/Area office. An additional copy
of these reports should be submitted to the Public
Service Commission if the system is a privately
owned community water supply.

REGIONAL/AREA 11. Forwards a copy of the written report, Detailed
OFFICE System Evaluation form and Inspection Report Form
to the BFJS.

FIELD + 12, Conducts follow-up inspection within prescribed
schedule to assure compliancg with Part 5.

‘ a. If Code violations are corrected, notifies
supplier of water in writing. Transmits
one copy c¢f letter to both Regional/Area
Office, BMS, and PSC if applicable.

b. If Code violations are not corrected,
initiates appropriate enforcement action.

REFERENCES

Form GEN 218

Detailed System Evaluation

Form GEN 223 Small Water System Detailed System Evaluations -

Groundwater Sources.

Form GEN 200 Public Water Supply Annual Inspection

Form GEN 201

Noncommunity Public Water Supply Annual Inspection
Part 76 - Administrative Procedure

EHM Procedure FWS 180- - Annual Inspections of Public Water Supplies







NEW YORK STATE DEPARTMENT OF HEALTH Sani tary Survey

Bureau of Public Water Supply Protection Public Water Systems
_—_
‘ PART! Section A. Identifying Information SURVEY DATE
1. Name of Public Water System Station No. L l l I l l l l I
2. Location 3. Prog. Code
City, Vilage, Town County 9 l l l
Section B. Personnel Information
4. a. Chief Operator Name
b. Title and Grade
c.Home  Mo.&Street Ciy ' State T
Address
d. Telephone No. Home Work
Name Tl tvo.
5. Emergency Contacts a. Day
fName TeL No.
b. Night
Mo Day Yr
6. Water supplier personnel present during evaluation on  (Date) I_l_
Name Tile
Name Tle
Name ' Tiie
. 7. Other Cartified Operators
Name Grade Cartificate No.
a.
b.
d.
e.
f.
g.
h.
8. Remarks
PART Il. General Data
1. System Name Station No. ] I I I ' l ' | I

Section A. Source Transmission Mains

2. Number from each source LI_I LLJ l_l__.l

‘S.Size Lengthl | l l | IFt‘ I l l l I IFt' LJ__U_L.JH'
Diameter I ] Iln. l l lln. ‘ ] Iln.

LH-1033  (8/91) p. 1 0of 13




<i -

<
o
[

[7]

' 4. Protected from freezing
5. Blowoffs on low points

) “6 Relief valvas on high points

0008
0003

OO0 |
OO0z

‘ 7 C(eanlng 1requency

oo

; 8 C&eaning method

“S‘ecﬂon B, Dlstributlon Syste‘ﬁn

13. If maximum pressure is over 100 psi
are pressure-reducing valves used?

-9, Total storage (gallons) “ EREEREEE

Yes No

.0

- 10, No. of sterage facilities

14. Normal minimum pressure

l._J._J psi

' “11.Is at least 1 day's storage provided?

15. No. of rechlorination stations

+ 12, Normal maximum pressure

‘ “““S‘ec‘ﬂonvb. Mlgee!leneous lhfenﬁe&lon

16 No. of emergency sources ‘ L_I__I

17. No. of abandoned sources ‘ [__U

8. Are abandoned sources adequatsly protected or isolated?

Yes No

119, Remarks

“PART lil. Waells or Infiltration Galleries
Section A. General Information

1. Name of wall or infiltration gallery

#3

: ,‘,‘2 Is this for regular or auxillary use?

CJr [a

How often is it used?

4 Dees lh!s source receive any treatment?

DD

Yas No

][]

b. If yes, when where they last updated?

C Secﬂon B. Protectlon (Do not use thls section for springs or surface sources )

DD DD

5, a. Are Watersmhed Rules & Regulétions in effect?

Yes No

O d

Mo Day Yr
1 ] 1

DOH-1033 (8/91) p. 20f 13




b, Sanitary sewer
. ¢. Storm sewer

6. What is the distancs to the nearest
a. Subsurtace disposal system

Ly

uj

N
[
.
L _
D

2

=

:

mn
[ad

d. Waste lagoon

Ly

~

=
=

~

a. Surface water

EEEEF

=

EEEEE

:

5
»
Z
o
3
”
Z
(]
<
@
®
z
o]

7. Is it subject to 100 year flooding?

8. Is it subject to chemical spilis?

9. Is the yield constant?

CIELEC
W
OO0
L0

10. Is the site properly drained?

11. How much land from the source is
_owned by the supplier?

12. How much land from the source is
controlled by local ordinances or WR&R? ' l |

L0010
= {000

Fir

:
E

[
=3
=

:
:
:

13. How much land from the source is fenced?

3
73
z
o
3
»
z
o
3
73
=
(5]

14. Is the source located in a well house?

15. (DRILLED WELL ONLY)
Is the well casing properly sealed and grouted?

16. a. Does the well vent face downward?

b. Is it screened?

17. a. Is the well located in a pit?

L0000 (O
OO0 O
OO0 0
(I
CIOjon
CEONCECEO 0

b. If yes, is the pit floor dry and well drained?

18. What is the distance from the floor I ! I i
to the top of the casing? ’

LL_I in.

-

Section C. Construction (for ground sources only)

19. What is the type of well? (] Orilled [] Orilled [] orilled
L__l Dug D Dug D Dug
D Driven D Driven D Driven

20. What is the diameter of the well? I__L_l_l ft. U__l_J ft. L.J_L_I ft.

Yes
21. a. Is the source an infiltration gallery? D D L__] D D D
b. If Yes, what is the diameter of
the collection basin? I__I__J ft. I._J_I ft. L_l_, ft.

22. Is a low water shutoff provided? D D

z
o
o
7]
Z
o

23, Is a discharge pressure gauge provided? D
24. Is a gate valve provided? D

[l

[

25, Is a chack valve provided on the discharge piping? D D

o =
L]

26. a. Is a blow-off provided on the discharge piping? L:I

O O
I
(W

). If Yes, is it connected directly to a sanitary sewer? D

DOH-1033 (8/91) p.3of 13




‘ No No
2 27, 1s araw wator sampling cock provrded? | l:] [:l D D | D
28.1sa woll alarm system provnded? D D D D | D
29. a. Is the source metered? O 0O O O 'l
- b Aro daity nacords kept? 0 O o O H

Soctlon D. Well Malntonance (for ground souroos only)

} 30 When was the wall last roconditioned?

31. What chamical was usaed in
‘the tast reconditioning?

W

‘Sootlon E. W’ol! Pump (for ground sources only)

32, What Is the capacity? U_L_l_, il

L1

Yes No Yes Yes
33. Doss the pump cycle more than 4 times /hour? D D D D
. 34, Are air reliaf valves provided? D D D D
'35 Is the pump on a routine maintenance schedule? O O ] Ll
. 86. What is the general condition of the: |
a. Pump
b. Motor
c. Swhcﬁ gear
‘ “Socﬂon F. Auxmary Power (for ground sources only{{
es No Yes
37 Is auxlllary power supply provided on site? D D
M A M
38, Is it engaged manualily or autormnatically? ] ] ] ] ]
89, What fuel does the generator use? | [_] Gasoline [] Gasoline [] Gasoline
‘ [[]Diesel []Dieset
[ ] Propane [[] Propane [] Propane
‘40 How oﬂen Is auxiliary power testad?
L “ v Yas No Yes
‘ 1‘41 , Are tho exhaust gases properiy vomed? R I N l:] I:]

SocﬂonG Romarko o

OH-1033 (8/91) p.4of13




PART IV. Pumping

Section A. General Information

1. What is the pump station name?

W
[Jo
nE
[Jo
]~

.2. Is it used for distribution or transfer pumping?

3
§
3
§
L]
3
£

3. What is the type of use?

0000
{
O
{
O
i

T
i
L]
i
3
L]
g
E

)
»
r4
o
3
73
Z
o
&
174
Z
o

4. Are gate valves located on suction and
discharge sides of each pump?

5. Is check valve located on discharge side of pump?

HiN
LI
[]
[]
[]
]

6. Is total flow from each station metered?

7. What is total pumping capacity from each
station?

:
E
-

8. Does pump cycle more than 4 times/hour?

O=08
>3

[1%
D=8
[1>[1%

9. Is the pump on manual or automatic control?

10. If automatic, what type of control?

3
n

11. Is pump station clean and dry?

12. Is proper drainage provided?

13. Is pump station subject to 100 year fiooding?
‘1 4. Is pump station fenced?

Are a sufficient number of pumps provided?

16. Is there a low pressure shutoff or alarm provided
at each station? '
17. Is a standard pressure gauge installed on each
discharge line?
18. Is a compound gauge installed on the suction
line of each pump?
19. Are pumps on a routine maintenance schedule?

0000 |0ooO0s
1 O (5
O0O00 |O0oo0s
L OO0 O (s
I I O O
D000 ooOos

20. What is the general condition of the:
a. Pump

b. Motor

¢. Switch gear

Section B. Auxlllary Power Yes No Yes No Yas No
21. Is auxiliary power supply provided on site? D D D D D D
M A M A M A
22. Is it engaged manually or automatically? D D D D D D
23. What fuel does the generator use? [] Gasoline [] Gasoline [] Gasoline
[] Diesel []Diesel []Diessl
[] Propane [] Propane ["]Propane
‘ 24. How often is auxiliary power tested?
Yes No Yes No Yes No
= e the exhaust gases properly vented? D D ‘ D D D L__]

DOH-1033 (8/91) p.5of 13




Sectlon C. Remarks ‘ ‘ ‘ 1

t
|
[ N e o T T ‘;M s Polde

_ PARTV. Finlshed Water Storage |
Sectlon A. Treatment Plant Storage # S o 43

1. Plant name .

2. Storage volume (in millions) L[ ]oat | | | |oa | | |eat

3. Type of storage [] eveted [ cimvate [ ,
D Below ground D Below ground D Below ground
4. Type of use [] Cloarwet [] Cmarwet ‘ [] Cuarwt
D Backwash D Backwash D Backwash
‘ : Yes No Yes No Yes No
5. Is common wall shared with unfinished water? D D D D | D D
8. Is storage facility covered and protected? D D D D D D
7. Are there any noticeable leaks in the storage facility? L [ [ L] L] Ll
8. Are daposlts from purification chemicals present? D D D D D D
9. Is a water levei Indicator provided? 0[] 1] N

Ssction B. Distribution Storage
'10. Nama of distribution storage facilny

‘11 Usab!evolume (in mlllions) o u_]_]gal. | U_J_lgal. l | | Igal.

12. Typs [ ] ciovmad [ pevatad [ eevated
S " [] orundmeet - Dﬁmmdbvd “  [[Jomndie

D Below ground L__] Below ground D Below ground

Yes No Yes No Yes No

- 13.1s storage facmty covered? D D [:I D D D

{4, Hf uncovered, is effluent adequately disinfected? [ ] ] ] ] ] ]

Yes No Yes No Yes No

* 15, a, Are roof halchas accessible? D D D [:] D D

b. Locked? 1 [ O O O 0O

{6, Does the overflow have a séreen or a hinged ﬂép? 0 O N OJ 0 L[l

17. 1s the site fenced? O O 0O O O [

18. Are access laddars inaccessible to the public? D D D D D D

19, Does the storage faciiity have a separate drain? [ ]  [_] O O O O
20. How often Is water in storage tank turned over? T ez 1 L1 ;f ’

21 Is a chlorine residual ma%maine& in tank? D D D D D [—\

:22 Is there adequate surface drainage around tank? D D [:' D D LJ

'DOH-1033 (8/91) p.60t13




<
1]
<
7]

e

7]

8! 8

£

23. Is elevation adequate to maintain 20 psi?

24. Are lavel controls provided?

25. Is the level monitored 24 hrs/day?

6. Is an altitude valve used?

27. Are valve pits vandal proof?

28. Is cathodic protaction of tank provided?

I I
OO0
O0o0Ooon
I I I
I I
I O O I 5

29. Are anodes periodically checked and replaced?

30. a. Inspection date of exterior paint
b. Inspection date of interior paint

31. a. Date last painted {exterior)
b. Date last painted (interior)

Yes No Yes No Yes No
32. Was acceptable paint used in the interior? D D D D D D
33. Has a maintenance contract been provided? D g D D D D

Section C. Hydropneumatic Storage
34. Name of facility

35. Usable volume l_l__]__l_] “ I_L.I_l_l w l_I_I__J_J o

Yes No Yes No Yes No
36. Is a pressure gauge provided? D D
‘37. Pressure range, PSI i )
Yes No Yes No Yes No

38. a. Is an air volume control provided? O O O O O O

b. If Yes, what type?

39. Is a sight glass provided? El D D D D D

Section D. Remarks

PART VI. Transmission & Distribution System
Section A. Distribution Transmission Mains

1. Piant name

2. Number of transmission mains LLLJ_I L.J_l._l_' U—J-—l—l
3. a. Size of mains: length U_I_L_l ft. l. l l ] lft | I | l Ift‘.
b. diameter ‘ l l in. I I li"' | I I in.

4. Are mains adequately protected from freezing? D D D D , D D
re relief valves provided on high points? D D | D D D D
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- 6 Are blowotis pﬁoVided on low bointS’? - D

L0

L0

L0

L]

ool

7. a. Are mains periodically flushed? O
= b, if Yes, how often? R

~ Saction B. Distribution System  Yes
i 8 Is an adequate map maintained? D

&
(7]

>
w

-
-

9. Hu a card system been developed that locates valves, etc.? D

i 10. Are there areas with chronic low pressure problems? [:l

DOoODE

_DOOono

OOo0Ds

EDDDDD

oo

11, Is the fire flow adequate? ]
12. a. Are valves exercised regularly? ]
b. if Yes, How often? 1/ | L
Yes Yes Yes

" 18. Do dead ends in distribution system pose problems? D

14. Are blowofls provided where nacessary?

15, a. Is the system periodically flushed?
b. If Yes how often? | '

~Onoi

S

L3

I

L ! Yes
16 Are mains protected from freezing?

117 ts a replacement andlor relining program in place?

- 18, ls 15% or more of water unaccounted for?

19 ls a water conservation program in effect?

20 Are replacement parts avallable?

|

21 Are new plplng & repalrs adequately dlsmfected?

IO 5

COOCO00g < O00
aOoonOs

DDDDDDéEDDD

IDooooos

22 Descnbe the general condrtion of the system.

3
(7]

Sectlon C. Cross Caonnection Control
23 Is an ordinance in effect?

3
(7]

24 If Yes, Is ordinance adequate?

25, Is an effective inspaection program in effect?

OoOoo
Oooos

“26 is 2 maintenance and testlng_e__g_gram in effect?

0

[Dooos|

nooios

Sectlon D. COmmunltlea that Purchase Weter
Community Name

27.a.

Population

Consumption (gal)

. b

" c"
d.
[ ]
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28. Remarks

PART VIl. Disinfection
Section A. General Information #1 #2 #3

1. Location of facilities

[
L
[

2. Number of units at each location

3. Disinfection method

4
o
3
»
73
Z
o

Ye
4. |s capacity adequate?

5. Are chemicals stored properly?

OO0s
DO OO

6. Is a 30 day supply on hand?

7. Has there been a problem obtaining chemicals? D
8. Is sufficient stand-by squipment availabie? D
9. Are spars chlorinator parts available? D

[
o
L]
L]
L]
L]
L

I I | 5
IDDDDDDD

10. Is a treated water tap provided?

[l
‘11; If Yes, what is the contact time at the tap? I ' Imin l I Ihr l I ]min [ l lhr I I min I | lhr‘
2 ’Ciirg?zaoctn;n:eﬁefore a. Ground water l I Imin I l Ihr I ’ |min l l |hr | l Imin l l lhr
b. Surface water ’ I Imin l | lhr | l Imln I I Ihr : l J Imin ‘ I lhr

L]

ota []Joep Clota [Joro [Uota [Joeo

13. Type of chlorine residual kit used

14. Describe the general condition
of the chiorinators

Section B. Gas Chlorination
15, Facility name

16. Point-of application

17. Purpose [] Pre-treatment []Pre-treatment [] Pre-treatment
[[] Post-treatment [ ] Post-treatment [ ] Post-treatment
Yes No Yes No Yes No
18. Is seff-contained breathing apparatus available? [ | [ ] O O ] O
: ' - Yes No Yes No Yes ~ No
19. Are chlorinators located in a separate room? D D

20. Is there an outside entrance with panic hardware?
' 21. Is a sight window present?
22. s the room properly vented?
Is there adequate forced ventilation?
DOH-1033 (8/91) p.9of 13
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24 Is the exhaust fan proparly located? ] [ ] L] L] L]
5. Are controls for fan and light outside of room?‘ L] OJ ] [] ] ] ‘
8. Are gas leak detectors provided? | | D D D D _ D D
‘27, Ars cylinders placed on scales while in use? | U ] H J O L]
8, ls gas piping slmple and supponed? | D D D l:] D [__.
o 29 Ara salety chains used for all cylinders? O] U [] L] L] []
30.1s ch!orinator room adequately heated? D D D D D D
+ 31. Is the proper cylinder repalr kit provided? D D D D D D
Section C. Hypochlorination :
32, Facility name |
33, Polnt of application | ‘
34. Purpose D Pre-treatment D Pre-treatment D Pre-tfreatment
R [} Post-treatment [] Post-treatment ] Post-treatment
. 35, Hypochlorite used [] sodium [] sodium [[] sodium
a. Type [] calcium []cakium [[] cateium
[J commen bleach [] Common bleach [] common bieach
b. Concentration l l l % l l I % ‘ I l I % ‘
- ‘ 1. gal.
38, What size crock is used for mixing? I_U oal. L_.l__.l ga I..J_l
% ' %
N 37 What s the final solution strength? ]_l_l * L.I_J ‘ |_l_l
‘ 38 Describe the general condition
. of the chlorinators ‘ ‘
; 1 :
| .
i 1
;1 R
. 8action D. Other Methods ‘
39 Facmty name ‘
| | o
40 Point of applicatlon ‘ ‘ : . :
41, Purpose [] Pre-treatment [[] Pre-treatment [ ] Pre-treatment
- [[] Post-treatment [] Post-treatment [ ] Post-treatment

42 Describe the overall condition of the

squipment.

43, Dascriba any speclal safeguards

that should ba used with

this equipment.
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{Saction E. Remarks

PART VIIl. Treatment Plant Maintenance & Safety
Name of Traatment Facility

Section A. Maintenance

5. Is a preventive maintenance schedule.in place for: Yes

4. Is masonry work inside and outside of the
plant well maintained?

7. Ara commonly needed replacement parts avallable?D

8. Is a separate maintenance staft provided?

Yes  No a. Motors ]

1. Is plant generally neat & clean? D D b. Mechanical equipment D

2. Is the interior piping maintained & color coded? s ¢. Structure L]
3. Are there condensation problems in the 6. Ara equipment & tools needed for routine

interior of the plant? D D maintenance provided? D

[

O

0 O 5

Section B. Safety

9. Are emergency telephone numbars posted next
to frequently used phones?

Yes

[
L

10. Are chernical feed rooms properly ventilated?

11. Are the activated carbon feed and storage rooms
separate from the rest of the facility?

[

15. Do the chemical storage and feed rooms contain: Yes
a. Goggles
b. Aprons
c. Rubber gloves

12. Do activated carbon feed and storage
rooms contain:
a. spark proof fixtures
b. no smoking signs

186. Is a first aid kit provided?

17. Are fire extinguishers
a. Provided
b. Properly located

13. Are eye wash stations located in:
a. Laboratory
b. Chemical storage area
¢. Chemical feed area

18. Are railings provided around all tanks and basins?

19. Is emergency lighting adequate to maintain
routine facility operation?

20. Are overhead hazards present?

14, Are emargency showers located in:
a. Laboratory
b. Chemical storage area
¢. Chemical feed area
d. Any area where chemicals are handled/stored

[]
C]
O
C]
O
d. Any area where chemicals are handled/stored D
Il
L]
Cl
O

I O

21. Are hard hats available and used?

22. Are there any specific safety hazards in the plant?
If Yes, please describe under Remarks.

HIEE N RN
O LU0 OO0 uods

23. Remarks
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PPART IX, Emergency Plan S

 Saction A. General Information 2. List emergency sourcas available to the public water system.
1. Is an emergency telephone list containing o - S T ‘
the following available? Yos No ‘
a. Ambulance
b. Hosptial D D
c. Doctor D D
d. Fire L O
e. Police o O
{f. Power company D D
g. Local public heatthvdistrict engineer O O oo
h. Responsible officlal D D 3. Are portable auxillary power sources available? D D
‘ I — T
‘Section B. Emergency Plan : Yes  No ig, |s all equipment necessary to handle an emergency Yes ~ No
"4, a. Doas a written emergency plan exist? D D at hand or at an emergency equipment stockpile? D
b. i Yes. ars lob duties assignad to all personnel? D D 7. Is the emergency plan up to date? D L—_]

5. Doas the p!an eﬂectlvaly handle the following emergancies? 8. Remarks

a. Flooding O O
b. Power outages 0 O
c. Hurricanes D D
d. Maln breaks O 0O
a. Vandalisqp O Od
1, Loss of source O O
g. Chamk:al spms O O
h. Other emargencies O O
: — T i
ART x Laboratory
aboraiory that analyzes monitormg samples for: " " approved
‘ " Name ; Laboratory
j‘ R ‘ : 5 Yes No
‘a. Microbiology N ‘ “ [] L]

- .___b. Inorganic chemicals ‘ ‘ ‘ coo b g g
"¢, Organic chemicals ‘! D D
__d. Radiological | N

Yes NL)
2. Is a copy of Subsection 5-1.23 “Reporting Emergency Changes” posted? ‘ D
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PART XI. Conclusions and Recommendations

‘! 1. State conclusions reached from evaluation; list commendations as well as deficlencies.

{ 2. State specific recommendations based on the dsficlencies found.
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NEW YORK STATE DEPARTMENT OF HEALTH Small Water System Sanitary Survey

Bureau of Public Water Supply Protection Ground Water Sources
[ I
‘sECTION A. ldentifying Information SurveyDate L1 1
M D Y
1. Name of System Sta. No.
2. Location 3. Prog. Code
(City, Village, Town) County
4a. Name of Public Water System
No, & Street Cit Stat Zi Tel. No.
b. Address y ¢ P oMo
Sa. Owner of Water Supply
No. & Street City State Zip Tel. No.
b. Address ( )
6. Name of well or infiltration gallery #1 #2
7. Is this for regular or auxilliary use? R A IR Ja
8. How often is it used? / /
9. Doas this source receive any treatment? JYes [CINo CJYes [CINo
SECTION B: Protection
1a. Are Watershed Rules & Regulations in effect? {TIYes [INo [Clyes [ 1N
b. if yas, when wers they last updated? i S . |
M D Y M D Y

. 2. What is the distance to.the nearest:

a. Subsurface disposal system? [I:D Ft, D:Ij Ft.

b. Sanitary sewer Em Ft. D::D Ft.
c. Storm sewer ED:] Ft. E].:D Ft.

d. Waste lagoon ED:‘ Ft. ED:] Ft.
@, Surface water E[D Ft. [:[]j Ft.

3. Is it subject to 100 year flooding? Clyes [IN CdYes [INo
4. Is it subject to chemical spills? ClYes [1No Cyes [N
S. Is the yield constant? ' [CJyes [INo Cyes 1N
6. Is the site properly drained? Cyes [N Cdyes [No
7. How much land from the source is Ft.
How much land rom 1 HERNL 1T
8. How much land from the source is Ft. Ft.
controlled by local ordinances or WR&R?

9. How much land from the source is fenced? D:]_—_E Ft. m Ft.

10. Is the source located in a well house? Cdves [N Clyes [CINo
‘ 11. (DRILLED WELL ONLY)
Is the well ¢asing properly sealed and grouted? TlYes [CINo CIyes [INo
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' !
12a. Doas the waell vent face downward? TdYes TINo Clves [INo

b. I t scraened? [Ives [TINo Cves e
13a. Is the well located in a pit? ClYes [INo Cdvyes [N
b. If yes, is the pit floor dry and well drained? CIves [INo C:} Ye-‘;\ 3N
14, What is the distance from the floor - ‘ - T
to the top of the casing? D:] In. [I] in.
“‘ ! S o A :‘
SECTION C. Construction “ o Ly L
1. What is the type of well? [ Drilled [ Drilled
‘ ‘ ' ] Dug ‘ ] Duwg
{3 Driven [] Driven
2, What is the diameter of the well? [ l ! lFt- l l { i [ Ft.
' “j . ‘w‘ ; ‘“““} \‘
3a. Is the source an infitration gallery? {JYes [ INo CJves [N
b. if Yes, what is the diameter of ‘
the collaction basin? D:D Ft. ED:I Ft.
4, Can the water leva] in the source be measured" [T ves N 3 ‘Y‘es N

5. What is thé static water “level‘?‘“ [E] Ft. E[]j Ft.
6. What s tﬁé pumping wéfgr IeCél? ‘ T Ft. 17 Ft. |
[TT] L]

7.1s2 low water shutoff provnded'? [TIYes D No - Yes o N
8.ls adlscharga pressure gaug“? provided? “ l Yes‘ DNO | N [:] Yes; [:3 NO | ‘ : -
9. Is a gate valve prowded” o 1 Yes Ino ) [___] Yes‘ E] No |
i 10, Is a check va!ve provudsd on‘the dnscharge pupmg" {'_"] Yes | ['_‘j No | ‘ o ['_':} YesJ [:j No |
11 11a. ls a blow-oﬂ prowded cn the dlscharge piping? -] Yes; D No . [: YGSN “ L'..‘3 No | |
| b. i Yes, is nconnected iﬁrecﬂy toa samtary sewer? [:] Yes [:INO | E:} Yes D No
| 12.Is a raw water samphng cock provnded’ [JYes D ;No [:} Yes {:} No |
‘ 1a.ls awell alarm system prov:ded" -~ [Oves [:_} No S [Clyes [iNo | |
‘w  14a. Is the source metared? ‘ [IYes | D No O Yes‘ f'_'] No |

b Are daily records kep ‘ 1 Yes“ “ D No o &3 Yes‘ D N° 5
SECTION D. Well Maintenance | o S
S I | | N
1. When was 1he weli last recond MY ‘ MY

2. What che‘mncai was used in
the last recondnt»onmg"
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SECTION E. Well Pump

‘ 1. What is the capacity?
2. Does the pump cycle more than 4 times/hour?

LLI Joeu

CdYyes [iNo [Cdves [TINo
3. Are air valves provided? CiYes [Cino Clves [TINo
4. is the pump on a routine maintenance schedule? Cves [INo Cdyes [TINo
5. What is the gensral condition of the: a. Pump '

b. Motor
¢. Switch gear
SECTION F. Auxiliary Power :

1. Is auxiliary power supply provided on site? Clyes [CiNo TYes [N
2. Is it engaped manually or automatically? M 1A Cm A
3. What fuel does the generator use? ] Gasoline {1 Gasoline

{C] Diesel {1 Diesel

] Propane {_] Propane
4. How often is auxiliary power tested?
5. Are the exhaust gases properly vented? DClYes [C1No ClYes [N
SECTION G. Disinfection
1. Location of facilities

. 2. Number of units at each location i !
3. Disinfection method (hypo/gas)
4. Is capacity adequate? ClYes [CINo ClvYes [INo
5. Are chemicals stored properly? [ Yes ['_"3 No TOYes [N
6. Is a 30 day supply on hand? Clves [N {TYes [INo
7. Has there been a problem obtaining chemicals? CdYes 1N Cyes [JNo
8. Is sufficiant stand-by equipment available? ClYes TlNo CdYes TINo
9. Are spare chiorinator parts available? Clyes [CiNo {TJYes TINo
10. Is a treated water tap provided? [CJYes [INo ClYes [N

11. if Yas, what is the contact time at the tap?

12. Contact time before first consumaer:
13. Type of chlorine residual kit used

14. Point of application

15. Type of compound used

‘ 16. Crock size

17. Solution strength

DOH-1022 (5/91) p. 30f 5
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18. Describe the ganeral condition of the chiorinators

SECTION H: Hydroneumatic Storage
1. Location

2. Usable volume L mgal.

3.1s apréésure gauge ‘pr‘dvic‘i‘eél? ‘ TIvYes }:} No ; E:]Ye’s 3 No
4. Pressure range, PSI - [:D - D:] [:D - D:j
Sa. Is an air volume control provided? CdYes TlINo 3 YeTs I No
b. i Yes, what type? e |
6.lsa sig;\f glass pmvi&éd? | .l Ye; | C} “No = Yels E1No
7. Is thero a separate inlet and outlet? lyes [INo E:J Ye[s E: No“
Remarks |
|
\
‘\
\
SECTION |. Distribution System |
1. Are blowofis provided where nacessary? TdYes [1INo = Yes )
2. Are mains adequately ﬁrbtéaad from freezihg? TdYes [TINo 3 Y#s I No
3. Any unprotacted cross connections? Cdyves [TINo £ Ye‘s 1No
4, Are new pipinglrapaifs“adeqyatety disinfected? T Yes Ej No E_:} Yes [_1No
| 5.‘Productf§§|‘1/éon§uirnptigﬁ n"seasured? | | Prod Con sum - PxJ'od. | Consum.

8. Number of emergency sourcas

7. Describe the general condition of the system.
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Small Water System Sanitary Survey
Attachments, Emergency Plan, Safety, Conclusion and Recommendations

1. Name of system ‘ Location (C.V.T)
2. Date evaluation completed: l | ] I
M D Y

3. Summary of existing emergency plan

4. List specific safety problems

5. Copy of subsection 5-1.23 "Reporting Emergency Changes" posted

6. List specific sanitary code violations found

7. Uist other deficiancies found

8. State specific conclusions/recommendations based on deficiencies from previous pages

9. Other comments
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Sanitary Survey
Springs, Surface Sources
Additional Treatments

NEW YORK STATE DEPARTMENT OF HEALTH

‘ Bureau of Public Water Supply Protection

PART L ldeﬁtifying Information SURVEY DATE
1. Name of System Station No. l I I l 1 I ' I I
2. Locc.‘:ya'\egr:nm County 3. Program Codé l I I l

PART Il. General Information
Section A. Inventory Data - Springs

#1 #2 #3
1. Name or number of spring
2. Is this for regular or auxillary use? Cr [a r [Ja Cr [JA
3. How often is it used? L Z 1l /| Lz
4, Does this source receive any treatment? ﬁ 'E’] \i(:e]s {-‘_2] Yl:]es E—j
5. Is spring considered a surface (S) or ' :
ground (G) source? D s D G D s D G D s I:I G
Saction B, Protection Yes No Yeos No Yes No
‘1 a. Are Watershed Rules & Regulations in effect? D EI D E] D D
b. If yes, when whers they last updated? l Mo 1 Dayl v | | Mo l Day I v ] | Mo l Day'l v |
2. What is the distance to the nearest:
a. Subsurface disposal system L_I_I_] . L_l_l_l ft l l l l ft.
b. Sanitary sewer LIl LI e L e
¢. Storm sewer U_U ft I_LI_I ft | I ! I ft.
d. Waste lagaon L L L]
. Surface water l_l_l_l ft I_I_I_l ft. i | I l ft.
Yes No Yes No Yes No
3. Is it subject to 100 year flooding? ] ] O ] 1 Il
4. Is it subject to chemical spills? D D D D D D
5. Is the yield constant? D D D D D D
6. Is the site properly drained? D D D D D D

7. How much land from the source is
owned by the supplier?

-

s

8. How much land from the source is
controlled by local ordinances or WR&R?

—

&8 s

£
-

g8 8

‘ 9. How much land from the source is fenced?

1. Is the land posted?

No

<
(]
7]

L]
L]

No

a
(7]

L]
Ll
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- Sectlon C. Construction

#1 #2 . _#3
‘ Yes No ‘Yes  No Yes No
’ ‘1 Is thareaprgpar cover? ] O O O 0 O
ore prog 00 O 0 [
0Ol OO .
a. ls an overﬂ w‘provided? " O 0O ] 0O L O
5.1s thara surface water lntfug‘ion“'}‘ D D D D D D
6. 18 the source metorad? O 0 0 0
.When was t% spring last claaned? l Mo lDayl r | | Mo loayl Y'_I Mo Day ¥r

‘ 8 How often iéitc!eaned? o L Z | L/ 1

9. Condit!on ofm spﬁng basln(s)

Sa‘cﬂon D. Basln Pump

“ 1. What is the capacity?

LLLLIe

m

o

2. Doas the pump cycle more than 4 times /hour?

", 8, Are alr rellef valves provided?

. 4. Are pressure gauges installed?

. ;3; 8.1s the pump on a routine maintenance schedule?

OOoOds
S

: 6. What isthe generai condmon of tha

LA Pun;“r\p .
b Motor
c. Switch gear |
Rl ] _ I
. Saction E. Auxillary Power “ : .
o o Yes No Yes Yes No
. 1. Is “a‘uxlllary power supply provided on site? D D D D D D
M A M A
B 2. !s lt engaged manuaﬂy or automatically? D D D E] | D D
S.What fuel does the generator use? [[] casoline [[] casoline [] casoline
- ‘ [} Diesel []Diesel [Joiessl
“ :‘j‘ ] Propane | D Propane []Propane
4. \What s the capactty? | || |gem L[] [eom [ [ ] |oem
5. How oﬂenisauxillary powertested? o B o ‘ BN R
Yes No | Yes “No i Yes No

6 Are the axhaust gases properly ventad?

O 0O

Humnrks

0 O

0ot

H
H
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PART lll. General Information
Section A. inventory Data - Surface Sources

#1 #2 #3
1. Name of the surface source
2. Is this for regular or auxillary use? r [JA r [JA r [Ja
3. How often is it used? 4 L/ 1/ |
4, Does this source receive any treatment? Yes No Yes No Yes No
O O O O 1 4
Section B. Protaction Yes No Yes No Yas No
1 a, Are Watershed Rules & Regulations in effect? D D L__l D D D
b. if yes, when where they last updated? Mo Day vr 1 Mo | Dayl v I L Mo i Dayl ve |
Yes No Yes No Yes No

[l

2. Is there a local ordihance/law limiting use?

3. Is there a solid waste disposal site on the watershed? D

4. Is there a scavenger disposal site on the watershed? D

5. Is there a water pollution control plant on the
watershed?

HigN

6. Is the watershed postsd?

0 O LhOjd
L O iEROcd

L1 O3
L1 O 30O

7. Percent of agricultural use of watershed

®

o
o

9. Percent residential development in watershed

9. Percent of watershed owned by public water system

P

*

FF

o
o

P

10. Are the foliowing permitted?

Yes No Yes No Yes No
a. Fishing ] OJ ] O ] ]
b. Boating O Od O O O O
¢. Swimming O O O O 0 O
d. Hiking O Od O O O O
e. Other. D D D D D D

11. Radius of restricted use from intake

:

&+

:

ft.

:

12. Other sources of poliution
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' Section C. Source Water Quallty Control

- 1. lsthe sourca sublect 1o tumover?

2
7]
Z
o

&

3 .
*
N

Z

)

2.1s lhe hypoﬁmnton blown oﬂ?

8, !s there algae control?
_ ltyes, frequency of control

L0
Lt

LI
LI

. 4, Has DEC permit bean lssued?

oS No

<

5.1s there weed control?
. H yes, frequency of control

0 Og
L L1z

O

" 6.Has DEC perm!t been lssued? :

Yes No

a
(7]

. 7. Are there signmcant smed araas?

o0

T 8.l there overgrown vegetation on the shorehne?

' sactlon D. Construction

O O

00|00
4[:] ] Dy%

1 Typef Hese‘n‘}oi‘r (R), lmpoundment (1), Stream (S)

“: b2 Average daﬂy withdrawal Mgd

- 8, Maximum deily withdrawal — Mgd.

- 4. Safe Yield — Mgd.

' 5. Watarshed area —sq. mi.

2225

~ €. Volumae of usable raw water storage — mg.

7. Number of inreke lavels

E 8. Frequency of c!eaning lntakes

EEEEEEE:

St

E

9. Is reservoir drain exercised?

&
(7]

E

- 10. Type of dam

- 11. Are there leaks In the dam?

12. Is the concrate spalling?

13. Are trees growing on the dam?

14. Is the dam face eroding?

15, Are ramps/walkways safe?

Doooo| |os
Ooooo

O 0000

noooal (O
\oiooololl (Os

" 18, Overall condition
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Sééﬂon E. Pumps

#

E

m

‘1 .'What is the capacity?

2. Does the pump cycle more than 4 times /hour?

3. Are air relief valves provided?

4. Are pressure gauges installed?

S.1s the piimp on a routine maintenance schedule?

Yes
[
O]
)
L]

OoDos

€. What is the general condition of the:
a. Pump

* b. Motor

¢. Switch gear

Sectlon F. Auxiliary Power

1. Is auxiliary power supply provided on site?

Yes No

0.0

"Yes No

1.0

Yes No

Do

2. Is it engaged manually or automatically?

M A
O 0

M AT
.

M A
Hn

3. What fuel does the generator use? C] Gasoline ] Gasoline [] Gasoline
.. [Joiesel . []Diesel . - []Diesel
[] Propane [] Propane [ ] Propane
4. What is the capacity? L ||| ]eem | ||| ]oem L[| ] Joom
‘. How often is auxiliary power tested? ' L Z 1 L Z | L/ 1
Yes No Yes No Yes . No

6. Are the exhaust gases properly vented?

0O O O oo

!
J
j

Remarks

DOH-3380 (891) p.50f9







L .
PART IV. General information
Section A. Treatment — Chemical Feed )

‘ Feeder 1 Feeder 2 Feeder 3 Feeder 4

1. Treatment objective

2. Chemical used

3. Feeder type

4, Doéage in ppm

5. Where is chemical fed
to system?

6. Is adequate chemical
storage available?

7. Is there a 30 day minimum
inventory?

8. Are feed lines color coded?

9. Do feed lines clog?

Ooolo og
Oooo oz
Oooo os
Oooo oz
0000 os
0000 Oz
o000 oF
O0n o oz

10. Is there adequate dust control?

11. Frequency of feeder
calibration

;
;
E
E

12. Overall condition of feeder

‘ Section B. Aerators

1. Type of aerator

2. Treatment objective

3. Overall condiiion

' Y
4. Any operational problems? és Ihfl

Section C. Rapid Mix

1. Type of rapid mix units

2. Number of units available I l l I

3. What chemicals are used?

4. Is there proper mixing? YDes El
5. Can the energy gradient be varied? ] O

6. Overall condition of rapid mix units

DOH-3380 (8/91) p.6ol9




" Sactlon D. Floceulation

1. Type of flocculation units ‘
2. Number of ﬂocculaﬂon basins provided | | I I
3 How Is energy gradient varied? D Speed D Paddles
4. s tha floc siza malntained to the | Yes o
clarification basin? T O [:I
5 ls there adequate datentlon tlme? D D
Time In mlnutes o I | I l
‘ Yes No
6. Is there proper flow through valocity? D D
Valocity in feet per second (FPS) I l | I
7. Frequancy of equipment maintenance |/ |
-8, Overall condition of basins/equipment “
i
- |
P W H .
‘Hj“ .
7. Type of cleaning method o “‘
u
Frequency of cleaning L Z ] “
Yes No
8. If tubas are used, do they self-clean? D D
o [z e ‘
1
“"40. Method of c!eaning top tubes ‘

1. General oondmon of claﬁﬂcatlon umts

. DOH-2000 (k31) 709




. 1. Type of filter
2. Number of filters

Section F. Fitration
F1. Filters

Filter #1

Filter #2

Filter #3

3. Operating rate, gpmvsq. ft.

=

-

==

4. Approved design rate

. Yes No Yes No Yes No
5. Are fitter runs too short? ] ] ] ] ] ]
6. Head lossfilter rate after backwash (gpmvsq. ft.) l l l | l I l l l
7. Head loss/ilter rate at backwash time (gpmvsq. ft.) l I I I ’ ’ | l l
Yes No Yes No Yes No
8. Are the following installed? O O O O O O
backwash flow rate gauges |:| D D D L__] D
head loss gauges D E] |:] D D D
flow rate gauges D D D D D D
9. Condition of wash troughs
10. Is the backwash rate adequate? ] ] ] ] H ]
11. Is there adequate bed expansion during backwash? [_] O O ] ] ]
12. Is thers a surface (air) wash provided? O O O 0O O O
13. Is backflow protection provided for the surface
wash water? ‘ D . D D D D D
F2. Media Filter #1 Filter #2 Filter #3
1. What type of media is used?
2. What is the depth of the media? I ] l in. ] [ l in. | ! ] in.
Yes No Yes No Yes No
3. Are dead spots present? D D D D ] D
4. Are cracks in the media evident? D D D D D D
5. Is there evidenca of uneven media layering? D D D D D D
6. Are mud balls present? D D D D D D
Mo Day Yr Mo Day Yr Mo Day Yr

7. Date media last analyzed

8. Unitormity coefficient

9. What is the effective size?

10. What is the particle shape of the media?

11. Is additional media stored on the site?

DOH-3380 (891} p.8ol9




ceous Earth Flrters

1 ls It pressure or vacuum?

Filter #1

 Filter#3

P

L

2, What Is the pracoat rate?

L L]

8. Does the pracoat have adequate thickness?

Yes

L

4. Is the precoat water potable?

5. What is the body feed rate?

8. Is the body feed rate adequate?

0
L]
0

7. Whattype of backwash is provided?

Sectlon G. Backwash Wasto

1 Descﬁbe type of treatment process

‘2 DOGS the treatment process have DEC aPPf°Val?

Yes

O

8 Is the wash water recyclad?

0

0Oz

0|0z

tf yes, whers?

Condﬁlon of dlsposal facility

Sacuon H. Clarlﬂcatlon SIudgc

| 1 Describe typa of treatment process

2. Is alum reclaimed?

Yes

Yes

3. How Is the sludge ultimately disposed of?

;. 4. Is the supematant rscyciedg

. 5. Doas the treatment process have DEC approval?

0t

I

WHEE

oo#) |

Conditlon of disposal faciity_

DOH-3380 (831) pDofg
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LOCAL HEALTH DEPARTMENT 03/29/95
PUBLIC WATER SUPPLY INSPECTION/SANITARY SURVEY

‘ DEMO SYSTEM PWS ID: 9939999
INSPECTION/SURVEY DATE: 03/28/95 STAFF: JONES
CODE REQUIREMENT COMPLIANCE
1) WATER SOURCE PROTECTION (5-1.12,14) >> 1 <«
This is a sample of comments section for each que
stion.
2) NEW CONSTRUCTION/MODIFICATIONS/REPAIRS (5-1.20...22) >> 1 <<
3) EMERGENCY PLANS & RESPONSE (5-1.23,25,26,33) >> 1 <<
4) TREATMENT MAINTAINED (DISINFECTION) (5-1.30) >> 1 <<
5) TREATMENT MAINTAINED (OTHER TREATMENT) (5-1.30) >> 1 <<
6) ADEQUATE SYSTEM PRESSURE (5-1.27) >> 1 <<

7) CROSS CONNECTION CONTROL (5-1.31) >> 1 <<
8) WATER PLANT OPERATOR CERTIFICATION (5-4) | >> 1 <<
9) OPERATION REPORTS (5-1.72) >> 1 <<
10) PUBLIC NOTIFICATION (5-1.50...52) >> 1 <<
11) WATER QUALITY COMPLIANCE (5-1.50...52) >> 1 <<

COMPLIANCE KEY: 1-Compliance, 2-Code Violation, 3-Unknown,
4-Not Applicable, 5-Disinfection Waiver

‘ Disinf. Waiver Effective: / / Expires: / / Reviewed: / /
Reduced Microbiological Monitoring Date: / /
Cross Connection Devices: Installed: 4 Tested: 4
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EPA REGION IV

Onsite Inspection Report Form
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EPA Region IV On-Site Inspection Report Form

ON SITE INSPECTION REPORT
(Part I: To be completed by State, Indian Land, and/or PWS)

Date:

Name of PWS: , Phone:
Mailing address:

County: PWS ID#:

Physical location and directions: ‘ ,
Name, address, and phone no. of Owner or Person Legally Responsible:

Name({s) of Operators:
Certification/type(s):

Last Sanitary Survey completed
PWS source(s):

PWS TYPE ' ’ RESERVOIRS, LAKES, AND STREAMS
O Community . Name (s) :

‘ O Non-Community
0 Transient Non-Community
0 Non-Transient Non-Community Lat: Long:
SERVICE DATA ‘ Area: Volume:

Rate of flow (gal):

Service Area:
0 rResidential O school Frequency of intake inspection:
0O Industrial [J other:

Date of last inspection

Population (Year round):

Summer: _______ Winter: ____ STORAGE TANK(S)
Connections: '
Factoring method or actual Number and type of material:
calculation: ground level:
: underground:

Water (gal/day) tower:

in house use:

consumer use: Volume (gal):

raw water pumped: gravity pressure

water lost:

Total days supply (all sources)
Purchased from:

Sold to:
, WATER TREATMENT DATA
‘ In past 5 years have there been any? .
Interruptions in service O Daily output (gal/day):
Reports of waterborne disease O design average

Complaints about water quality I maximum




WELL INFORMATION

Well Number

Latitude

Longitude

Well housed
Date drilled
Total depth (ft)

Rate of flow

Pump set at

. L. Tvpe of pump

~ COMMENTS :

. DISTRIBUTION DATA

System Number

Type

Origin

- Material

Interior Diameter

Length

., COMMENTS:

Note: If more than three wells or three distribution sySﬁems exist pleasé
~use as many copies of this page as are necessary. ‘




MONITORING AND RECORDS

VIOLATIONS
. T™vpe of violation Month and year Contaminant Federal or
State
M/R:
MCL:

| Public Notice (M/R)

Public Notice (MCL)

HIGH SERVICE PUMPS
Pump number
1 2 3
Type |

Make

Model

"Capacity

Date installed

Last
Maintenance

COMMENTS :

Jotea: If more than three pumps exist please use as many copies of this
page as are necessary.




V ON SITE INSPECTION REPORT “
(Part II: To be completed during on site visit)

Name of PWS: _______________ PWS ID &
cPWS Source:

‘ VSPRINQS AND INFILTRL’I‘ION GALLERIES RESERVOIRS, LAKES, AND S'I‘REAMS

‘lS access “tqh water ‘source SOurces of potential pollutlon.

"0 ownership
[J Ordinances
[0 Fencing Watershed survey? O ves 0O No

0 uncontrolled Date Age?cy

. .Sources of potential pollution: ' Surface treatment of contained
”‘ ‘ water? O ves 0O No
!
‘Area around intake restricted?
T ‘ ‘ O ves 0O No Radius (ft) _
Watershed survey? O ves 0O No Multiple intakes at different levels?
Date Agency O ves 0O No
s A - . ‘Intakes screened? [ ves O No

escribe supply intake: ‘ | | ‘
¥ . N ”Frequency of intake inspection:
< - ‘ R -

‘Descrlbe seasonal or other condltlons
whlch change water quallty. ‘

e |

L . WLT
Overall service rating: | Raw water meaecremeﬁt‘fcr:‘
Satisfactory Turbidity ___ = PH
Unsatisfactory Temp TC
Not Applicable Giardia cyst

oo

Cormments: " ‘ Overall service rating:
- Satisfactory ‘

Unsatisfactory

v " ‘ Not Applicable

aonon

Comments:




MONITORING AND RECORDS

Mumber of bacteria samples taken
per month:

Is sampling procedure
adequate? O ves O No O Na

Are copies of monitoring results,
system records, and plans:

retained on premises? 0O ves O No
available to surveyor? O Yes 0O No

Samples taken during survey?
O ves O No

type

results

Laboratory certified by state for:
Bacti/Turb? O vYes O No O Na

Chem/Rad? 0 ves O No O NA
Overall service rating:

Satisfactory O

Unsatisfactory O

Not Applicable (]

Comments:

‘ WATER TREATMENT DATA

Plant schematic readily available and
up to date? O ves 0O No

Types of treatment:
O aAeration 0 coagulation
O Flocculation [0 Sedimentation
0 riltration O pisinfection
O Fluoridation
O corrosion Control Inhibitors
[0 other

Mixing, coagulation, flocculation and
sedimentation:
Are chemical dosages based on
laboratory data? 0O ves O No

If not then what?

Chemicals used

Filtration:

Type Media

RBackwash determining factor(s):
O Turbidity 0O Time
0O Automatic setting O Headloss
0 other

Average time between backwash:

Violation of finished water turbidity
in past year? O ves O No

Standby equipment? O ves O No

In good working order? O ves O No

Spare parts available? 0 Yes O No

Missing or altered data? O Yes O No
If "ves" explain:

Possible falsification of system

files? O ves 0O No

(if "ves" explain):

Disinfection: O ligquid 0O gas
Method in use:
O chlorine gas/liquid 0 Ozone

0 Na hypochlorite O Iodine
O ca hypochlorite O uv
O chloramines O Ammonia
OO other:

Dosage

Point of application

Contact time between injection and
first point of use?

Residual monitored? O ves O No
TTHMs evaluated? -0 ves O No ONA

Overall service rating:
Satisfactory
Unsatisfactory
Not Applicable

oon

Comments:




8TO}

of tank(s):

. TYDe . tankis):
‘ ‘tank(s) "last cleaned

“Date

 SAFETY

Site subject to flooding?

O ves O No

structurally sound and properly
D Yes D No

" Are’ overflow lines, ‘air vents,
drainage lines, and clean-out pipes:
O turned downward 0 covered/screened
O terminated three D NA

Unit
. maintalned?

diameters above
ground _

..Can tank(s) be isolated from
. system? O ves L No
.Is storage: [ covered [0 enclosed

If repaired was tank disinfected?
. - O ves O No )
wAre there any cisterns on site?
0 ves O No
Do any tanks store untreated water?
Y Yes D No

" ‘Overall service ratlng-

Satisfactory O
Unsatisfactory D
Not Applicable O

" Comments:

DISTRIBUTION DATA

MCross connection control program?
i "0 ves O No

gAdequate maintenance program?

L O ves O No
‘wPlans of system available & current?
- O ves ONo
‘ Adequate pressure throughout the
.distribution system (min 20 psi)?
.0 B Yes O No

Interconnection with other system’

0O Yes O No

Describe:

Overall Serv1ce rating:
Satlsfactory B
Unsatlsfactory

g ~Not Applicable
 Comments:

aooa

'Chlorine doors -

Chemicals and supplles‘
stored ‘properly?

Adequate ventilation
in necessary areas?

--Adequate safety equlpment

provided and requ;red’

. Breathing apparatus

B
posted
with warnings? ‘
] “ B
Chlorine doors open
outward to outside?.

Fan in chlorine room
with vent to outside?

' Leak detector in

chlorine room?

Chlorine feedwend‘ ‘
storage isolated from
other facilities?

Chlorine cylinders
adequately restrained?

Chlorine leak kits
available?

Emergency plah for
all areas? ‘
Employees familiar with
emergency plan?

Backup power?

Contingency/Emergenoy
Operating Plan?

Staff completed safety
training?
I
Overall service rating:
Satlsfactory ‘
Unsatisfactory
Not Applicable

Comments:

O ves

O ves

O ves

O ves

O Yes
O Yes

O ves

O ves

O ves

O ves

O ves

O ves

O ves

O ves

O ves

O ves

aooo

ONo

O No

AP

O No

O No

O nNo

O No

J No
O ~No

O No




SECURITY

l(Please place "X" in appropriate boxes)
‘ ‘ Patrolled Fenced Locked

Wells

Springs and infiltration galleries

Stream intakes

Reservoirs and lakes

Pump houses

Treatment facilities

Storage tanks

Manholes and vaults

Chemical storage shed

Access to all facilities restricted to authorized personnel? 0 ves O No

Overall service rating:
Satisfactory
Unsatisfactory O
Not Applicable O

‘ Comments:

COMPREHENSIVE OVERALL RATING FOR ENTIRE FACILITY

Satisfactory O
Unsatisfactory O
Not Applicable O




ADDENDA - RECOMMENDATIONS - SUMMARY

" Please make drawings and schematics on back of this page.

‘Hotes If system has a diagram or schematic readily
""‘attach to back of this page.

‘Survey conducted by:

‘thers present:




ON SITE INSPECTION REPORT SUMMARY

System Name: Inspection Date:
PWS ID: Class:
Address: Tel.

. Official Party: Tel.:
Address:

Operator: Tel.: - -

Address:

No. Connections: No. Meter: Population:
Field Chemical Analysis: pH: Cl2:

Source: Water Rates:

OVERALL: GENERAL RATINGS:

SPRINGS AND INFILTRATION GALLERIES a saT OI UNSAT CnN/a
RESERVOIRS, LAKES, AND STREAMS o saT 0 UNSAT aN/a
MONITORING AND RRCORDS 0 sat £ UNSAT aN/a
WATER TREATMENT DATA O saT O UNSAT ON/a
STORAGE TANKS 0 sat O UNSAT aN/a
DISTRIBUTION DATA ' O saT 0 UNSAT anN/a
SAFETY , 0l saT 01 UNSAT 3 N/A
SECURITY 0O saT 1 UNSAT O N/A

COMMENTS\RECOMMENDATIONS :

PROJECT MANAGER\INSPECTOR: TEL:




K T ‘
" ON SITE INSPECTION REPORT SUMMARY
. PAGE 2 | |

i System Name:

. COMMENTS\RECOMMENDATIONS (continued):

PROJECT MANAGER\INSPECTOR:

10




EPA REGION VIII

Sanitary Survey Form







U.S. EPA REGION VIII
DRINKING WATER BRANCH (8WM-DW-PWSIE)
999 - 18TH STREET, SUITE 500
DENVER, COLORADO 80202-2405
Phones: 1-800-227-8917, (303) 293-1413

SANITARY SURVEY

ADMINISTRATIVE DATA

1. Date of Survey: PWS ID No.:
2. Classification:
3. Name of PWS:
4. Mailing address:
5. County: Telephone:
6. Physical location and directions:
7. Name of Surveyor:
8. Prior Survey (By whom and date):
.9. Date of VOC vulnerability & score:

10. Date of GWUDISW assessment & score:
11. Name and phone No. of Owner or Person Legally Responsible, e.g. Mayor, or City

Manager: (circle which) _
12. Name(s) and phone no(s). of Public Works Director, City Engineer, and/or Water

Plant Superintendent: (circle which)
13. Name(s) and phone no(s). of Operators:
14. Certification(s) type and date
15. Person contacted for survey and phone no.:

The following abbreviations will be used throughout this document
NI = No Information NA = Not Applicable NR = Not Requested

(Attach any available maps or diagrams of system to this report.)
Rev. 4-93 bj/jl1




; Water sold to (Name(s) of consecut.we syste'n(s) & PWS ID#)

| Have there been any mterrupt:.ons in serv:.ce cee

‘Have‘ there been any reports of waterborne disease?

SR . ‘ T S I
B SERVICE DATA |
Sexvice Area(s) ‘

Owner type (circle which) Private Mixed pxlblic/private Feer:al gov’t

- State gov't Local gov't = Native Amwerican = S
Population... High Low “ | __ Aver. daily

Period of open Per. qual’d as PWS :
No. of Connections Metered?

Water usage (gal/day) Water lost (gal/day) |

(For cammnity systems only) Water usage per person/day

a. during the past year?
Lbe ing the past 5 years?

c. ‘when, where, why and how long? __ .

If yes, give details

i ! 1‘
"l.  Water purchased from (syst. name & PWS ID#) |
2. Water source type: Ground _ Surface
3. Does this PWS have another PWS consecutive to it?
If 50, name and PWS ID# T‘
4. If a water hauler is involved... “

a. does he haul only water?
. b if his source is a surface source, is there a dlsmfectlon res:Ldual -
7. remaining at the time of delivery? ‘

how often‘ does he d.Ls.Lnfect his tank"

e. J.st.here backflow prevent:.on on h.l.S tank s hose" -

T . N ey T — -

" £. are there dust caps on the fill’ po:.nts"

Does thJ.s WS have booster dJ.smfectJ.on’ ‘




YELI, INFORMATION

5.
6.
7.

Nature of recharge area

How is access to recharge area controlled?

Has there been a survey of the recharge area?

Date Agency

Are abandoned wells possible sources of pollution?
Ccmments

Other nearby sources of potential pollution

Formation and/or rock type (if available)

Describe emergency response plan (potential pollution)

CURRENT AND ARANDONED WELIS

1.
2.

3'

4.
5.

7.

8.
9.
10.
11.
12.
13.
14.
15.
16.

Location: Latitude Longitude ‘

‘Pump set at Type of pump

Name/Nunber of well

Section Township Range
Is the well housed? Pitless adapter?
If pit vault present, is vault... open ___ covered
Date drilled
Well depth (total in ft)
Hole size (in) Casing size Depth
Perforations: Size __ Total #
Depth

Yield/Design rate of flow (gpm)

Well head properly sealed?

Subject to flooding?
Casing 12 in. above ground?

Vent 18 in. above ground?

Vent facing downward & screened?

Working sample cock?

Is there emergency power?

Comrents ~C

SPRINGS AND INFILTRATION GALIERIES




“ Iocatz.on. Latitude Longitude
Township ... Range

‘Descrjbe supply J.ntake
Subj“éct to surface infiltration? R v
Subject to floodmg"
Nature of recharge area
How is access to water source controlled?
. Sources of potentJ.al pollut:.on.
10. Has there been a watershed su.rvey”
Date Agency
How is collection chamber const:cucted?

Are there seasonal or other COﬂd.’LthI'lS wluch change water quality?
* Describe o
C.13. Describe anergency response action

Location: Latitude ___ _ Longitude _
Section Township Range
3. Nature of watershed
4, How is the watershed protected?
5.,  Rate of flow (in gal)

- 6. Sources of potentlal pollution (nature and d.Lstance from mta;ke)

7. Has there been a watershed survey?
. Date Agency
. 8. Is there surface treatment of contained water?
9. Is the area around the intake restricted?
Radius (ft.)
Are | there multiple intakes located at d_Lfferent levelsa"

" Are Ethe intakes screened?

Frequexwy of :Lntake :mspect:.on and date of last :mspec.tlon o




13.  Are there seasonal or other conditions which change water quality?
14. Describe emergency response plan

Comments

RESERVOIRS AND IAKES

1. Name/Number

2. Location: Iatitude Longitude
Section Township Range
3. Nature of watershed
4, How is watershed protected?
5. Area and volume

6. Sources of potential pollution
7. Has there been a watershed survey?

Date Agency

8. Is there surface treatment of contained water?

9. Is the area around the intake restricted?
Radius (ft.)

10. Are there multiple intakes located at different levels?
Describe

11. Are. the intakes screened? _
12. Frequency of intake inspection and date of last inspection

13. Are there seasonal or other conditions which change water quality?
Describe
14. Describe emergency response plan (potential pollution)




TRANSMISSION DATA (RAW WATER)

1. Name or designation

w2 Point of origin

3. Point of termination

4, Date in service

5. Length Diameter

. Pressure range

Material

Flow Rate (gpm)

Controls and/or PRVs (describe)
ARVS. :;»( number)

Conditlon

If yes, descr:.be

Have there been any breaks in the last two years?

: Is there . emergency power"

‘pump stat:.on subject to flooding?

. . . ok T Rl

: i by i 1
L, U b ol A
—

Standby Flow Rate

Condition

- Lomments




STORAGE DATA (RAW WATER)

TANKS AND CISTERNS ‘ v

=

3.
4.

5 . "

6.
7.
8.

9.
10.

11. .

12.
13.

- Number and type of material: Ground level

"Can’ the tank(s) be isolated from the system?

Name or designation

Underground

Tower

Volume in Gal: Gravity | Pressure tank

Total days of supply (all sources)
Date(s) in service

Is the site subject to flooding? -

Is the unit structurally sound and properly maintained?
Are overflow lines... :

a. turned downward?

b. covered or screened?

C. terminated at least 3 diameters above ground?

Are air vents...

a. turned dowriward?

b. covered or screened?

Are drainage lines and cleanout pipes...
. a. turned downward?

b. covered or screened?

c. terminated at least 3 diameters above ground”

Is all storage covered or enclosed?

When was the tank last cleaned?

If repaired, was it disinfected?

Describe emergency response plan




" Name/Munber of well

Section _ Township onge.

Frequency of intake inspection and date of last inspection

) “:Plant/Off:Lce Locat:.on and Directions

" Location: Lat:.tude Longitude i
p i . i
Section Township Range

A mte i :
. Latest Il‘OdJ.flcathDS

d. Do processes appear adequate?
Caments ~C

- a.  Type
' b. Media

;€.  Gallons used per backwash

I.ocatxon* Latn.tude Long:.tude

How is reservoir protected’ “
[
Area and volume :
Sources of potential ‘pollution ‘
I

Is the area around the intake restricted?

Radius (ft.)

Are there multiple intakes located at different levels?

Describe emergency response plan (potential pollution)

W (H - WATER TREATMENT DATA

Qlant put on‘ line

Plant schematic read.Lly available and up to date?

Daily output (gal/day)
Design Average _ Maximum

Types of pre-treatment

a. What is the purpose: Disinfection by-products control orp“articulate removal
~ . !

(scratch out inappropriate term)
b. _Chemz.cals and/or additives used:

c. Are chemical dosages based on lab data?

Filtration

c. Iength of filter runs

.d.  Backwash detemining factor(s): Turbidity ____ Butomatic setting

Head loss Time | Other




f. Percentage loss of finished water for backwash:

g. Has there been any violation of finished water turbidity in the last year? __
Camments
9. Disinfection
a. Method
b. Dosage
c. Point of application
d. What is the contact time between injection and first point of use?
e. Is disinfectant residual being monitored?

f. Have TTHMs been evaluated?
g. Is there standby disinfection equipment?
' In good working order?
If not, are critical spare parts on hand or available?
h. Is there an emergency power source for the disinfection equipment?
i. Have there been any interruptions in disinfection in the past year?
10. Is the facility subject to flooding?
‘ 1l. Describe emergency response plan

TRANSMISSICN DATA, TREATED WATER

1. Service area or designation

2. Point of origin

3. Point of termination

4. Date in service

S. Length Diameter Material
6. Pressure range Flow Rate (gpm)

7.  Controls and/or PRVs (describe)
8. ARVs (number)
9. Condition _
10.  Have there been any breaks in the last two years?
If yes, describe

11. Is the pump station subject to flooding?
12. Is there emergency power?
13. Pumps




Iflcw Rate

Condition |

- 9.
" 10,

11‘.

" Campents

~ Name or des.xgna lon |
‘Numbe.r and type of material: Ground level

Date(s) in service

"If repa.l.red ‘was MJ.t dlsmfected" ‘

S sm L N ' Cad L S

Underground

Tower

Volume in Gal: Grav:.ty
Total days of supply (all sources)

Pressure tank

Is the site subject to flood.mg”

"Are overflow lines...

. a. turned downward?

. Is the unit structurally sound and properly mamtamed" ‘

" b. covered or screened?

c. tenm.nated at least 3 dlameters above ground?

Are air vents...
a. tumed downward"

b. covered or screened”

a. turned downward?

 Are drainage lines and cleanout pipes.

'b. covered or screened?

€. terminated at least 3 diameters above ground?
Can the tank(s) be isolated from the system?
Is all storage covered or enclosed?
_ When was the tank last cleaned?

10

G LR P S
|




13. Describe emergency response plan
Comments °C

11




. DISTRIBUTION DATA

Origin

Material

Inside Diam

Iength

Main Lines

Dist Lines

Sve Lines

2.

Pressure zones

Area

Pressure
Range

Control

Auto

Manual

Remote

Cross connection control

Location

Type

Size

Last Tested

Are plans of the system available and current?
Describe emergency response plan (ruptures)




SAFETY AND SECURITTY DATA

1. Security
Fenced Locked How Often
Patrolled
wells
Springs & Infilt. Galleries
Stream intakes
Reservoirs/Lakes
Pump houses
Treat. plant
Storage tanks
Manholes & vaults
Storage shed for chems
2. Is access to all facilities restricted to authorized personnel?
‘ Comments ~C
*hlorine Safety
1. Is there ongoing chlorine safety training for all water system personnel
Describe
2. Are chlorine room doors...
a. posted with warnings?
a. do they open outward?
- b. do they open to the exterior of the building?
c. are they all equipped with crash bars and viewports?
3. Is there a leak detector in the chlorine room with an audible alarm?
4. Are chlorine feed and storage areas isolated from other facilities?
5. Are chlorine areas adequately ventilated?
6. Are all chlorine cylinders adequately restrained?
7. Are self contained breathing units...
a. readily available for use in chlorine emergencies?
b. Where are they stored?
9. Are water system personnel adequately trained in the use
and maintenance of the self-contained breathing apparatus?
11. Are chlorine leak kits available?
12. Are all personnel trained in proper use of chlorine leak kits?

Comments

13




_Chemical safety
1.

‘stored in separate areas and in closed, marked containers?
Are flammables stored in appropriate containers...

where solvents, aerosols and chemical feeders are in use?

“'provided and required?

~materials?
Is the fire deparurent famlllar with the fac:.l:l.tles and the:.r contents?
Number of bact
Sample siting

_Coments C__ S —
'Are copies of monitoring results, system records and plans...

- Available to the surveyor? : ‘
Violations (w/in last 2 yrs) Date: Type(s)

Samples taken during survey

Are all treatment chemicals and maintenance supplies properly stored"
Are ox1d:.ze.rs, corrosives, and flarmables ...

and cabinets away from ccmbustmn sources?
Is there adequate ventilation in the areas...

Are adequate masks, protective clothing and safety equipment...

Are all personnel trained in proper handling of all utilized chemicals and

Are they familiar with the MSDS sheets?
Are bulk storage areas physically isolated from treatment areas...
to prevent spills from entering treated or untreated water?

MIMDEAM)REIDHDS

samples per month requ:.red
sulmitted to EPA? ___

Is sampling procedure adequate?

- Retained on the premises?

Agency action
System response

Type Results
Are all system records and plans properly filed and available to the Surveyor?
Next tests due... “
-, Inorganic chemicals
Orgamc chemicals
i Total trihalamethanes
Radiomuclides
Caments ~C

14










Environmental Protection Agency, Region VIII
999 18th St. Suite 500 (8WM-DW)
Denver, Colorado 80202-2405

ASSESSMENT OF GROUND WATER UNDER THE DIRECT INFLUENCE
OF SURFACE WATER AND SUBJECT TO SURFACE WATER
TREATMENT RULE

Name: PWS# 5600000
Source Name: County:
Date: { ]JC [ IJNC [ ]NTNC Index Points Score

A. TYPE OF SUBSURFACE WATER SOURCE (Circle One)

Well, equal to or grater than 50 ft. deep....... O

Well, less than 50 ft. deep.....ccvveueeneceenns 5
£ 5 o T £ X - 5
Infiltration Gallery......... cecanen ceeceseeess 10

B. HISTORICAL MICROBIOLOGICAL CONTAMINATION (Circle )

History or suspected outbreak of Giardia
or other pathogenic organisms associated with
surface water with current system configuration. 50

Record of total coliform acute MCL violations
OvVer 1ast 3 YyeaArS.....uieseesercescscosanossacnas 30

Record of total coliform monthly MCL violation
over last 3 years

One Month....iiiiiiiieeneneooneeoaoooencans 5
Two Months............ ceereseessesnarennoae 10
Three MOonthsS. .. iiceeeeeseooeanocoeenn . ... 20

Regulatory agency verifies complaints about
turbidity or suspected waterborne disease....... 10

C. HYDROGEOLOGICAL FEATURES (Circle)

Distance between a surface water source and
casing or nearest collector lateral

Over 200 ft...iiivreeerenennnnnnns D ¢

100 = 200 ft...vueiiveeenaseneeoscoanccnnnns 5

Less than 100 ft...iieecereeeeeanenns ceeans 10
Intake is located on floodplain at approximate
altitude Of SErEAM. . v vt vt ieeeeneesnnanecsnnsans 20
Surface runoff drains toward intake.....eoeeeses. 15

‘Exposed aqgifér that is coarse alluvial,
cavernous, or fractured is used for water supply 15




D. WATER INTAKE STRUCTURE (Circle)

Poorly constructed well, or spring collection
chamber (uncased, or casing not cemented to depth
of at least 20 feet below 1and surface).......... 15

Poor san;tary seal, or seal without
accepﬁable material.............................. 15

Intake open to atmosphere........... ......... eess 15

of surfacw watet.................................W15‘H

vod . TOTAL SCORE

Analyst: Mike Sposit

revised 10/22/91




The GWUDISW assessment w;ll be 1ncorporated into sanitary
survey visits. This assessment form is deSIgned for the first
round screening based on the field observations and record review
of a PWS. oL ..

If a PWS scores above the crlterLa EPA Reglon VIII set
above, the PWS has 3 options to proceud

The first option, is to improve or modify intake .
structure(s), if item D makes up most of the. poeints. -

The second option is to collect and analyze at least 2
particulate samples (one collected in dry season, and one
collected in wet season).

The third option is to monitor the source water quallty
daily, from Monday to Friday, for at least 4 consecutive
calender quarters.

A PWS, which scores above the set criteria,.. has. to either do
the particulate analysis and/or start a water quality monltorlng
program immediately, but no later than 6 months of this o
assessment.

The most convincing data for the determination are the
particulate analyses. We should recommend a PWS do the
particulate analyses. And it is the responsibility of a PWS to
collect the samples for particulate analyses.

A PWS, which scores above the set criteria, will be a
GWUDISW and start to monitor as specified in the SWTR; unless the
PWS can prove otherwise (through particulate analysis, source
water monitoring, or improvement).

Based on the test or monitoring results, EPA will make the
final determination about the water supply source.

REVISED 10~-22-1991
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Environmental Protection Agency, Region VIII
; 999 18th St. Suite 500 (8WM-DW)
‘ Denver, Colorado 80202-2405

VULNERABILITY INDEX FOR VOLATILE ORGANIC CHEMICALS
IN PUBLIC WATER SUPPLIES IN REGION VIII

Name : .. - PwWsS# 5600000
County: ' [ 1C { INC [ INTNC [ Jew [ Isw

Index Points Score

LOCALLY KNOWN HAZARDS

Chemical analysis of any
regulated VOC exceeding MCL
in water Supply....l......l....I..ll...50

Chemical analysis of
any VOC detected
iN WALEr SUPPlY esesscssscasscscsssencesd0

Significant VOC spill
in last three yearS..ceeeececscecsessssesld

Significant VOC spill ‘
more than three years ago .ceceecceceessll
LOCAL HAZARDOUS WASTE SITES

CERCLA, RCRA, or LUST site

that generates VOCs within two points
Metropolitan are@...cceecesecssccess .per site
metropolitan area No.sites

Use, disposal, or storage
of VOCs within metropolitan

.area.,....l..'.oooo.....oo.'col......lo

WATERSHED PROTECTION
Unprotected...I'.....‘Ql.‘....‘......ls

Public and agricﬁlture.are
denied access to watershed....ceceee.l12

New industry is denied
access to watershed..ccececescccsossses 9

New industry, public, and
agriculture are denied
‘ alcceSS tO watershevdoo..ocoldooooocooo 6

New industry, public,
agriculture, and transportation
are denied access to watershed....... O




" Index Points Score

 POPULATION OF SYSTEM
(rounded to nea est thousand)‘“

0tol000.c-.no.o..-o....oa.no.oo.ot‘ld‘:m
1000 to 2,000 tc-..--..o.o.......oool 2

- - o -
|

MISCELLANEOUS‘
Large water system nearby..cceceececes 5
CHARACTERISTICS OF GROUND-WATER SYSTEMS

Infiltration gallery
Qr spring’..\O...'.l....'.....”........10

Well depths (feet)
0 to 100, .. ececncccncnnenacssll
100 to 200.cecccceccoccccssconcncs 7
200 to 59“‘00‘ooo‘.on'oooc-o-pqqoo“-“-oo‘3"
More than 500........................ 0

Poorly constructed well (uncased,
or casing not cemented to depth of o
at least 20 feet below surface)......10

Stream in vicinity of wells,
gallery, or spring - 1

Coarse alluvial, cavernous
or highly fractured aquifer
used for water supply................“BWV“

Jonk | ‘ L ”W ‘ i
The vulnerablllty 1ndex is’ the total of all 1ndex p01nts for each
city. A vulnerability assessment is required every 3 years for water
systems with more than 500 service connections; an assessment is
‘required every 5 years for systems with fewer than 500 service
‘connectlons.

TOTAL SCORE

‘ Specal vulnerablllty test for Ethylene leromlde (EDB) and 1, 2
‘Dibromo-3~-Chloropropane (DBCP). Note: Nationwide about 10 years ago,
300 mlllon 1bsﬂ of these two VOC's were us d nu lly.

fIs PWS vulnerable to EDBVfgasollne add1t1ve/pest1c16e)°‘ [ IY¥es [ INo
Is PWS vulnerable to DBCP (pesticide)? : {
If vulnerable,“stete why:

ND = Not Detected

1991_

*

\alyst _Mike Sposit__ ~ Date _May 21
revised 05/21/91




Ref: 8SWM-DW-PWSIE
February 9, 1885

1~

c/o 27

b

4=, 57 67

RE: Ground Water Under The

Direct Influence Of
surface Water (GWUDISW)
PWS ID# 7~ 87

Dear 97:

This letter concerns the ground water source that supplies
water for your public water system.

The Surface Water Treatment Rule (SWTR) requires that each
ground water source, including wells, springs, and infiltration
galleries, be assessed to determine if it is influenced by
surface water. If a ground water source is determined to be
under the direct influence of surface water, the system has to
either provide filtration or meet the filtration avoidance
criteria (40 CFR Section 141.70).

The most recent on-site sanitary survey of your water system
included the first screening in the process of assessing the
influence, if any, of surface water on the ground water source.

This first assessment indicated the possibility that your ground water supply
source(s) might be directly influenced by surface water. '

In order for us to make a final determination, we must
acquire further information. ‘

The most conclusive information can be obtained by
conducting a microscopic particulate analysis - or MPA.
The method is used to determine if certain surface

- water indicators - microscopic particulates - are
present or absent in the ground watexr source.

In some cases other options exist:

Tt is possible that structural improvements of the
surface facilities will assure that the source will be
protected from the influence of surface water.

A third option involves water quality parameter (WQP)
monitoring. Under this option, you must monitor WQPs
(four parameters) for at least a year and submit the



data to EPA for determination. If intere?ted, please
contact us for more information on this option.
|

~ three raw water samples from each source are required in order to

make a determination. At least two of the samples must be
collected in the wet season - from late March to late June - when
the spring run-off occurs and the ground water source is most
susceptible to surface water influence. The third sample can be
collected d r;ng a dryer perlod.

Our preferred option is MPA testing. With MPA‘ 'a minimum of .

L
‘The MPA samplmg, or one of the other optxons, should be
‘completed by September 1996. Please advise us as to how you wish

H“The collecting of MPA samples is a technical process and
requires spec1al equlpment. For these reasons, EPA is offering
technical assistance in the form of -providing people and

- equipment for MPA sampling. The laboratory cost for the analysis
.~ of the samples is the responsibility of the public water supply

. owner/operator.

1 be empha51zed that we are not requlrlng you to use
cal assistance or to use a partlcular laboratory

e Its
" EPA's tec

+ You shoul“‘unwerstand however, that it is your responsibility to

prov1de, in a timely manner, the necessary data to make a final
determination about your ground water source.
If you elect to arrange for the MPA testlng yourself be
sure that you'check with the ‘laboratory you select prior to the ‘
actual sampling. We are enclosing a list of MPA laboratories for
your information. This reference does not -imply any endorsement
or certlflcatlon £rom EPA. 1

If you select one of the other optlons, you must advise us
so that we can monitor your structural improvements and/or concur
in your WQP testing.

If you wish to take advantage of EPA's technical assistance,
you may contact Chuck Lamb at 1-800-227-8917, ext. 1428. He will
be glad to answer your questions or explaln the options to you.

If you desire, he will arrange an appointment with you to sample
your source(s) for MPA.

i
You may also contact Mary Wu on ext. 1698 or (303) 293-1698
for more information.

Sincerely,

Tony Medrano |
Chief, PWS Implementation and
Enforcement Section

Enclosure 4
FCD: February 9, 1995, clamb, c£l, C:\DATA\WP\GWA\MPA1ST.LTR ‘




| SYSTEM CASE STUDY for GWUI
‘ Date
Location: PWS 56
Source: Evaluator:

Aquifer Type:

Unconsolidated: §Silt Ssand Sand/Gravel Gravel

Cobbles Boulders

Consolidated:Sandstone Limestone(karst) Volcanic(lava)

Fractured Bed Rock
Identify rock type - Sandstone, Limestone, Shale, Siltstone,
Granite, etc. ‘

Note: Multiple Aquifer Types?

Source Type: :
Spring Infiltration Gallery Well

Collection Device:

Direct Collection Box

Ave. daily discharge gpm Max. daily discharge gpm
Is source used seasonally or intermittently? No Yes

Microbiological Quality:
Basis of potential source contamination from
Giardia/Cryptosporidium and estimated distance from source water?

g\ _ Surfacewater Type Distance ft.
— Septic System Type Distance ft.
Wastewater Type ‘ Distance ft.
Other Distance ft.

Has there ever been a waterborne disease outbreak associated with
this source? No Yes If yes explain.

Have there been bacteriological MCL viclations within the last
five years associated with this. source? No Yes If yes,
describe.

Have there been consumer complaints within the past five years
associated with this source? No Yes If yes, describe
nature.

Comments: Frequency: Remedial Action:

()

Bill Jollcy
Wyoming State Veterinary Lab 1174 Snowy Range Rd. Laramie. Wyoming 82070 (307)742-6638




wuubLucLLon:
Doés this source meet construction specifications including
good sanitary practices regarding location, construction, seal,
etc. to prevent the entrance of surfacewater?
Points to check: surface seal, casing, depth of casing, and
flood:.ng. Acceptable Unacceptable

o

1

M
File No. . ' A
b 1

MPA Environmental Support Data
PWS No.

Dale:

Weatlier Conditions:
Last Rain; Dnlo 1 Time Inches

Speing Run Olf: Date Started __/__ [ Ended _/__|___
Noto;

. 1 ‘ ! ' ! o \i‘
Cusrent Temperature: Alr___ °C  TypeofDay:[ ] Cold [ ]Wann [ ] Dry [ ] Wet
Surfacowaler: Dlslnnco {o Groundwater Source feet o

Coudition of Stream: { ] Clear | ]Muddy[ ]Low I 1 High [ ] Slow [ ] Fast
Approximate Altitude of Stream; feet

Subsutince Water Table: __feat Condition of Soil: [1Wet [ ] Dry
Arca Geology:

gpm % of Design or maximum

Pumping Rate:
1
) |
Surlace Area around well site; Evidence of [} Cattie [] Sheep [] Wildlife [ ] Other
|

Notes:
; |
ii f
| ‘
i i
! |
|
' \
| |
1 |
: |
1
Relinquished 8y: “AfTiliation: _ Date/Time: | Received by: “Affiitation: Date/Time:
Y Reltnquished By: Afliliation: Date/Time: | Recelved by: Alfitiation: Date/Time:

Relinquished Dy: Affiitation: Oate/1ime: Recalved by: Afftitation: Date/Time:




ENCLOSURES TO NEW SYSTEM PACKETS

NC-GRD

BACTI SAMPLING
BACTI SAMPL TRNG GUIDE
CERTIFIED LABS (MAY 91)
CHLORINE RES TEST KITS
DISINFECTION
PUBLIC NOTICE

- LEAD

- PN FOR PWS

- MAND LANGUAGE
REGULATION (40 CFR)
SODIUM & INORG

COM-GRD

BACTI SAMPLING

BACTI SAMPL TRNG GUIDE
CERTIFIED LABS (MAY 91)
CHLOR. RES. TEST KITS
CORROSIVITY
DISINFECTION

DISTRIB. SYS MAT SURV
PUBLIC NOTICE

- LEAD

- PN FOR PWS

- MAND LANGUAGE

RAD GUIDELINES

RAD SAMPLE ANALY
REGULATION (40 CFR)
SODIUM & INORG
THM MONITOR
voC

NTNC-GRD

BACTI SAMPLING
BACTI SAMPL TRNG GUIDE
CERTIFIED LABS (MB¢ 9¢)
CHLORINE RES TEST KITS
DISINFECTION
PUBLIC NOTICE

- LEAD

- PN FOR PWS

- MAND LANGUAGE
REGULATION (40 CFR)
SODIUM & INORGAN
voc

NC-SURF

BACTI SAMPLING
BACTI SAMPL TRNG GUIDE
CERTIFIED LABS (MAY 91)
CHLORINE RES TEST KITS
DISINFECTION
NEPHELOMETRIC TURBID.
PUBLIC NOTICE

- LEAD

- PN FOR PWS5

-~ MAND LANGUAGE
REGULATION (40 CFR)
SODIUM & INORGAN
TURBIDITY FORM

COMM~-SURF

BACTI SAMPLING
BACTI SAMPL TRNG GUIDE
CERTIFIED LABS (MAY 91)
CHLOR. RES. TEST KITS
CORROSIVITY
DISINFECTION
DISTRIB. SYS MAT SURV
NEPHELOMETRIC TURBID.
PUBLIC NOTICE

- LEAD

- PN FOR PWS

- MAND LANGUAGE
RAD GUIDELINES
RAD SAMPLE ANALY
REGULATION (40 CFR)
SODIUM & INORG
THM MONITOR
TURBIDITY FORM
voC

NTNC-SURF

BACTI SAMPLING

CONSECUTIVE

BACTI SAMPLING
BACTI SAMP TRNG GDE
CERTIFIED LABS-5/91
CHLOR RES TEST KITS
DISINFECTION
PUBLIC NOTICE

- LEAD

- PN FOR PWS

- MAND LANGUAGE
REGULATION (40 CFR)

BACTI SAMPLING TRNG GUIDE

CERTIFIED LABS (Mg 9¢)
CHLORINE RES TEST KITS

DISINFECTION
NEPHELOMETRIC TURBID.
PUBLIC NOTICE

- LEAD

- PN FOR PWS

- MAND LANGUAGE
REGULATION (40 CFR)
SODIUM & INORGAN
TURBIDITY FORM
vocC

% U. S. GOVERNMENT PRINTING OFFICE: 1999-720-869/94261
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