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INTRODUCTION

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

‘The completion of this manual has been made possible by many hours of hard work from many
dedicated current and former Department employees. Therefore, the Department would like to
recognize the persons listed below as major contributors in the development of this manual. The
omission of any deserving name from this list is both unintentional and regrettable.
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Larry Boland

Wayne Latham

Clint Shealy

Mark Cann Debbie Latham Rose Stancil
Penny Cornett Jamie Leggett Candace Taylor
Elizabeth Edelen Reggie Massey Ken Tuck

Joe Farris Mike Murphy Rodney Weeks
Jeff Field Willie Peregrino Larry West
Debra Hodges Jack Pettit Earl Whittington
Bill Jackson Angie Pinto Harvey Wilkins
Sonya Johnson K.C. Price Ken Wilson
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Public Water System
Sanitary Survey Evaluation Form

Groundwater Systems
Compliance Assurance Division
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~Applicable for part 1 and 2 systems only.

This o H 1 , . ) ,
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HOW TO CONDUCT A SANITARY SURVEY

The Sanitary Survey Program is currently based upon two Federal Regulations: the Total Coliform
Rule, and the Surface Water Treatment Rule. The recent Reauthorization of the Safe Drinking Water
Act reiterated the need and importance of a State’s Sanitary Survey Program. Furthermore, with the
advent of the State’s Viability Program the importance of a consistent, state-wide program is more
critical than ever. The following protocol may be quite different than what each inspector or District
has done in the past, but with the renewed importance on the program, it will be necessary for
everyone to conduct the program in a common fashion to provide statewide consistency in the
program.

It is fundamental for each inspector to have a working knowledge of this manual and the current
State of South Carolina Primary Drinking Water Regulations. While these two documents may not
address every issue that is discussed. during the sanitary survey, they are the best sources of
information concemning the Department’s requirements for properly operating a public water system.
It is also important for the inspector to note that most items addressed on the Sanitary Survey are
items stipulated in Regulation R.61-58.7 Operation and Maintenance. However, the Sanitary
Survey is not limited to items listed in this section. Regulation R.61-58.2 Groundwater Sources
and Treatment and Regulation R.61-58.4 Finished Water Pumping, Storage and Distribution
Facilities should be referred to when there 1s a concern with the treatment processes or water quality.
Often, deficiencies with the requirements listed in R.61-38.2 Groundwater Sources and
Treatment and R.61-58.4 Finished Water Pumping, Storage and Distribution Facilities are
addressed with the stipulation that during the next plant up-grade those items would be upgraded to
meet current regulatory standards.

The Federally Regulated time-table for conducting surveys is often the defining factor for scheduling
system surveys. The following are the required minimum frequency for the different systems:

) Community Water Systems (Type C) are required to have annual Sanitary Surveys.

2) Non-Transient, Non-Community Water Systerns (Type P) are required to have
Sanitary Surveys every 2 years.

3) Transient, Non-Community Waler Systems (Type N) are required to have Sanitary
Surveys every 3 vears.

4) StateWater Systems (Type S) are required to have Sanitary Surveys every 4 years.

3) Ultra Small Water Systems (Type U) are required to have Sanitary Surveys every
5 years.
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Other factors that could trigger a Sanitary Survey would include, but not be limited to:

D Concerns over system operations, i.e.; customer complaints, laboratory/sampling
results, recent history of operations problems, etc.;

2) Unsatisfactory results on previous survey;
3) Changes in ownership or operators;
4) Changes in system configuration, i.e.; Master Meter connections, additional wells

constructed, additional storage capacity, etc.
Preparing for the Sanitary Survey

Once a system has been identified as needing a Sanitary Survey print a copy of the system’s Water
Supply Inventory information. The following information should be printed from the inventory, and
the inspector should make notes of any information that is missing or seems inaccurate.:

1) Groundwater Inventory Code Table, if necessary;

2) Public Water System Inventory Report Form (DHEC 2109);

3) Public Water System Source/Plant Inventory (DHEC 2114) for each plant or well;
4) Public Water System Sanitary Survey Report (DHEC 2113).

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

Review of the system’s file, including monitoring results, complaint history, enforcement history,
should be conducted prior to the survey date. It is often beneficial to copy the report and carry it into
the field to help remember items that may be of particular concern. Also, check the personal file on
the system to see if any notes or concemns need to be addressed during the survey.

Be prepared to conduct any field sampling that may be required. Chlorine and pH meters should be

calibrated, the appropriate sample bottles should be gathered with the necessary preservatives, and
coolers may be necessary for sample transportation.
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During the Sanitary Survey

It is important to arrive on time at the appropriate location as documented in the letter written to the
system representative. Dress comfortably and professionally and wear the DHEC 1.D. badge.

If the system is large and requires a full day to cover, it is important to outline the days events with
the system’s representative(s) during the “Kick-off” meeting. That is a good time to let the system
know exactly what needs to be reviewed and to reiterate the reason(s) the Sanitary Survey is being
conducted. The representative can usually suggest the most efficient way to conduct the survey in
a timely manner. Small systems usually require little, if any, driving time to evaluate the system so
many itemns can be addressed without the need of official “meetings”.

Conduct the survey in a logical, professional manner following the guidelines outlined in this text.
Be sure to discuss items as they are discovered and make appropriate notes for use when writing up
the survey report. Discuss all items that were rated “Needs Improvement” or “Unsatisfactory”
during the last survey. Discuss past complaints, monitoring results, or any other items that affect
the way the water system operates.

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

When the survey is complete, conduct an exit interview. Review each item that requires attention
as discussed during the survey. Review each item on the Sanitary Survey form and let the system
representative know what the rating will be. Sometimes, a rating should not be given in the field if
the inspector is not sure how that item has been addressed in the past or if there are extenuating
circumstances. Letting the systern representative know you plan to discuss the topic with other
Department representatives, 1s a viable option, but it is best to give the system an indication as to
which rating you expect to give them.

After the Sanitary Survey

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

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

The Findings and Recommendations section must include @l the items discussed during the survey
that would rate a “Needs Improvement” or “Unsatisfactory” rating. The inspector must address all

the items that were not rated “Satisfactory” and give the reason the 1tem was not rated as satisfactory.
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Also, any further discussion of treatment, monitoring protocols, contaminant levels, operations
concerns, etc. can be restated in this section.

The Conclusions section should address the overall system rating and reemphasize major concerns
the Department may have. The Conclusion section is also a good medium for addressing concerns
with a system’s operations, but it is equally a good medium for commending a system on a job well
done. If a system has successfully addressed a problem, the sanitary survey is a prime opportunity
to document the process so others can benefit from the water system’s experience. If there are
special concerns with a system they can be documented in the Ceonclusion section for future
reference.




HOW TO RATE THE OVERALL SURVEY

- o

The following pages offer guidance and recommendations on how to rate each of the thirty-seven
items on the Ground Water and Distribution System Sanitary Survey Form. However, after rating
each of those items using the guidelines provided, the inspector will need to determine the overall
sanitary survey rating. As with each of the individual items, the inspector will issue a rating of
{S)atisfactory, Needs (I)mprovement, or (U)nsatisfactory. A (IN)ot Applicable rating should not be
used when rating the overall survey.

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

Past sanitary surveys

The number of deficiencies noted

The seriousness of the deficiencies noted :
The degree to which the owner commits to correcting deficiencies
The potential risk to public health

Interpreting the impact of past sanitary surveys on the overall rating is somewhat subjective but is
also relatively simple. If a past survey noted many deficiencies which have not been addressed, then
the inspector may determine that the overall rating should be downgraded. Two consecutive overall
Needs Improvement ratings may be given if the inspector believes that significant progress has been
made in addressing past deficiencies. However, if little effort is made to improve on a previous
overall Needs Improvement rating, then an overall Unsatisfactory rating is most likely warranted.

There is no magic number of individual Unsatisfactory or Needs Improvement item ratings which
would lead to a corresponding overall rating, but obviously the fewer individual Satisfactory item
ratings there are, the less likely an overall Satisfactory rating is deserved. Even so, the rating of the
overall survey should never be reduced to a decision based strictly on numbers . The inspector must
take the seriousness of the deficiencies noted into account. Often times deficiencies in a single area
such as “Water Quality” (Itern 12) or "Adequate Pressure” (Item 14) are of sufficient importance to
dictate the overall survey rating. Other items such as “Quantity” (Item 1), “Protection from
Contamination” (Item 2), “Capacity” (Item 23), and “Sanitary Protection” (Item 24) may dictate the
overall survey rating if noted deficiencies are such that they present a potential risk to the safety of
the drinking water.

Perhaps the most difficult intangible to judge is the owner’s commitment to correcting the
deficiencies noted during the survey. If the owner shows little or no interest in improving the state
of the water system, then an overall Unshtisfactory rating with an accompanying enforcement
referral would be in order. However, if the owner does agree that improvements are needed and
commits to addressing the noted deficiencies, which might otherwise warrant an Unsatisfactory
rating, the inspector may give an overall Needs Improvement rating pending a follow-up inspection.
The key to allowing the owner time to improve the overall system is a timely follow-up inspection.
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1. QUANTITY
Purpose:

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

inspection Guidelines:

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

While the inspector could spend a great deal of time calculating system capacity and demand, the
best gauge of the adequacy of the system’s source water quantity is whether or not it has been
forced to over-pump its wells (more than 16 hrs per day) or has run out of water during non-
emergency situations. In order to determine if the system is over-pumping its wells, the inspector
should add the regulated capacity of all well and compare it to the average daily usage. If the
average daily usage exceeds the combined regulated capacity of the wells, then the system is likely
over pumping their wells.

However, there are two instances where this evaluation cannot necessarily be based on historic
observation. If a ground water systemn serves 50 or more taps, or serves 150 or more people, then
two independent sources are required regardless of performance history. A connection to another
approved water system would satisfy the intent of this requirement. The other instance is where
a system with a history of satisfactory source water quantity experiences a rapid growth in their
customer base. Again, Department personnel are generally aware of these areas and should
reevaluate these systems periodically.

This item is closely tied to other items such as Storage Capacity (Item 23) and Adequate Pressure
(Itern 14) and a deficiency in this area could lead to subsequent poor ratings in these areas. The
inspector should take into consideration the cumulative effect of this item on the overall survey
rating. If a system routinely has low pressure problems, then an overall system evaluation should
be conducted to determine the cause of the low pressures.
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Evaluation Criteria:
(N) A Not Applicable rating should not be given for this item.

S) If a system has an adequate guantity of source water with no history of water shortages,
then a rating of Satisfactory should be given for this item.

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

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

Note on Master Metered Systems: These systems are generally evaluated based on the

availability of water from all sources. The amount of water available from a master meter

connection may be limited by contractual agreements with the supplier or hydraulic restriction of
the connection.

References:

R.61-58.Z B (1) (a): (Design Criteria)

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

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

R.61-58.7 D (12): (Operation and Maintenance Criteria)
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2. PROTECTION FROM CONTAMINATION (pad, seal, casing, vent, location, etc.)
Purpose:

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

Inspection Guidelines:

Location

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

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

If potential contamination sources exist, the inspector should review the well monitoring plan to
determine if the current monitoring 1s sufficient to detect contamination should it occur, and if not,
prescribe additional self-monitoring or Department conducted monitoring to ensure that the well
is protected against local pollution sources.

Welil nsiruction

The SPDWR also require that the well is properly constructed and sealed to prevent
contarnination from surface water runoff, local surface contamination or small animals or insects.
This can be accomplished by maintaining the proper casing, pad, seal and venting at the wellhead.
The pad must be sufficient in size to cover the area immediately around the well and must be free
of full-depth cracking which would allow the flow of surface water through the pad into the soil
surrounding the well casing.
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The casing should extend twelve inches (12") above the pad and should also be free of
cracks. However, if the casing only extends eight inches (8") above grade, it may not be practical
to ask that the casing be extended an additional four inches (4") to meet this requirement, unless
there is evidence of flooding at the site. Where there is evidence of site flooding, a twelve inch
(12") casing may prove to be insufficient.

Except for packer jet wells, a vent is required and must be properly screened to prevent
the entrance of contaminants nto the well. All other openings which allow access to the well
must be properly protected (screened or caulked).

Evaluation Criteria:

Location

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

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

O Generally the rating of Needs Improvement is not used when referring to the location of
a well as it would be not be practical, or even possible, to relocate the well. However,
if there is a potential contamination source located in close proximity to the well which
could be readily removed, the a rating of Needs Improvement may be warranted.

(U)  If the inspector determines that the well is highly susceptible to a potential contamination
source which cannot be removed from the proximity of the well, the this item should be
rated Unsatisfactory.

Construction

(N} A Not Applicable rating should be given for this item if the system does not have an
independent water source (1.e. master metered system).
Y
(S) If all of the necessary steps have been taken to prevent source water contamination through
proper construction of the well and proper maintenance of a protective measures, then this
itemn should be marked Satisfactory.
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D If proper saniiary protection measures (i.e. vent screens, seal, etc.) are in place, but are
poorly maintained, then a Needs Improvement rating should be given.

(U)  If the site is subject to flooding above the casing height or the well pad is severely cracked
or the vent is not screened or there are unprotected opening through the well seal or the
top of the well casing is below grade, then this item should be marked Unsatisfactory.

Qverall

The overall rating should reflect the lowest rating given for the categories listed above. If an

Unsatisfactory rating is warranted for any element listed in the Inspection Guidelines, then the

itern should be given an overall rating of Unsatisfactory. An Unsatisfactory rating may also be

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

References:

R.61-58.2 B (3) (a): (Design Criteria) - Location

R.61-58.2 B (3) (b): (Design Criteria) - Location

R.61-58.2 B (3){c): (Design Criteria) - Location

R.61-58.2 B (6) (d): (Design Criteria)

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

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

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

R.61-58.7 D (9): (Operation and Mainienance Criteria)

R.61-58.7 D {10): (Operation and Maintenance Criteria)
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3. SECURITY (fence, lock, etc.)
Purpose:

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

Inspection Guidelines:

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

Evaluation Criteria:

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

(S)  1f the well head area and pump controls are properly secured either inside of a Jocked well
house, under a locked cover, or inside of a {enced area, a rating of Satisfactory should be
civen for this item.

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

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

References:

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

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

WELLHEAD PIPING (check valve, blow-off, sample tap, gate valve)

Purpose:

The purpose of this item 1s to ensure that the wellhead piping is configured in such a way as to
minimize the potential for contamination of the source while also providing for proper testing and
control of the well.

Inspection Guidelines:

Proper Order of Appurtenances

During an inspection, the inspector should observe the wellhead piping to determine if the
configuration is appropriate for the type of well in use (See Appendix A for diagrams of each
different type of well). In order to ensure proper control and testing and to prevent contamination
of the source, the wellhead appurtenances should be configured in the following order:

¢

Air/Vacuum Release Valve - On Vertical Turbine Pumps, this should be the first

“appurtenance in order to allow air to escape and avoid entering the system during startup

and to break the vacuum on the pump when the pump stops.

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

Pressure Gage - Must be after check valve.

Flow Meter - Must be after the check valve and before the blow off such that all water
discharged from the well will be routed through the meter. See item # 6 for requirements

for flow meters.

Sample Tap - For sampling the well before any treatment; must be located down stream
of the check valve

Blowoff - Must be downsiream of the check valve.

Isolation Valve - For isolating the well from tfe system when the blowoff is being
utilized.
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¢ Chemical Injection Points - (If applicable) Must be located down stream of the check
valve, flow meter and blowoff. A separate injection point shall be provided for each
chemical.

¢ Sampie Tap - (if applicable) For sampling treated water if treatment is added.

A4 Gate Valve - Located down stream of the previous sample tap and before any storage tank

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

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

Protection from Freezine

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

Sample Taps

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

Evaliation Criteria;

(N) A Not Applicable rating skould be given for this item if the system does not have a well (i.e
master metered system)
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(S) If the wellhead piping is configured in such a way as to minimize the potential for
contamination of the source, storage and distribution system, then this item should be rated
Satisfactory. Some measures may be taken to meet the intent of the regulations even if the
wellhead piping is not exactly in the order listed.

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

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

References:
R.61-58.2 B (16) (a) (iii): (Design Criteria) - Check Valve
R.61-58.2 B (16) (a) (iv): (Design Criteria) - Sampling Taps
""" R.61-58.2 B (16} (a) (ix): (Design Crniteria) - Blow - off
R.61-58.2 B (16) (d): (Design Criteria) - Well head piping
R.61-58.2 C (5): (Design Criteria) - Sampling Taps
R.61-58.7 (D) (4): (Operation and Maintenance Criteria) - Well head piping
R.61-58.7 (D) (5): (Operation and Maintenance Criteria) - Check valve and blow - off

R.61-58.7 (D) (6): (Operation and Maintenance Criteria) - Freeze protection
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5. PUMPS (Well pumps, controls, electrical equipment)

Purpose:

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

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

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

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

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

Vertical Turbine Pumps

Vertical turbine pumps consist of an above ground motor and a pumping unit located inside the

 well, below water level. Vertical turbine pumps can be installed outdoors or inside of a building.
A typical well installation would have the pump located outdoors and the well head piping and
chemical feed equipment located within an adjacent building.
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The inspector should examine the connection between the pump discharge head and the well
casing to ensure that a flanged conmection or suitable sanitary seal is used to prevent
contamination from entering the well at this point. The inspector should also ensure that an air
relief valve is installed in the discharge piping prior to the check valve. Refer o Item 4, Wellhead
Piping for further detail.

The inspector should notice if water sprays from around the pump shaft when the pump is in
operation. The point where the shaft enters the discharge head will be sealed by either a packing
gland or a mechanical seal. A packing gland will be easily recognized by the two adjustment nuts
located on opposite sides of the pump shaft. If an excessive amount of water is spraying from the
packing gland, then the inspector should state that it needs to be adjusted or repaired. A small
amount of leakage from the packing gland is normal and is necessary to keep the packing and shaft
cool. On mechanical seal equipped pumps, the seal must be replaced when leakage becomes
excessive. No adjustment can be made to a mechanical seal.

Submersible pumps

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

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

submersible pump.

Centrifugal and Jet Pumps

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

The point where the pump motor’s shaft enters to the pump casing will be equipped with a

packing gland or mechanical seal similar to a vertical turbine pump. Refer to the preceding section
on vertical turbine pumps for further detail.
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Evaluation Criteria:

™)

(S

)

A rating of Not Applicable should be given for a master meter system which does not own
Or operate pumps.

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

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

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

References:

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

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

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

R.61-38.2 B (16) (a) (xi): (Design Criteria)

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

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

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

R.61-58.2 B (16) {f): (Design Criteria)
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6. FLOW MEASURING DEVICE
Purpose:

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

Inspection Guidelines:

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

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

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

inspection.

(S) If each well is equipped with a flow measuring device which is in proper working order,
then a rating of Satisfactory should be given.
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(I If only some of the system'’s wells are equipped with flow measuring devices, while others
are not, then a Needs Improvement should be given. However, the inspector may
determine that all wells which need a flow measuring device have them, in which case a
Needs Improvement rating may not be warranted.

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

References:

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

R.61-58.2 B (16) (a) (vii}): (Design Criteria)
R.61-58.7 B (20): (Operation and Maintenance Criteria)

R.61-58.7 D (7): (Operation and Maintenance Criteria)
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7. FILTRATION
Purpose:

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

Inspection Guidelines:

Generally, filtration treatment for ground water systems in the state fall into two categories. The
most common filtration treatment of ground water is the use of pressure filters for iron removal.
In the coastal plains, membrane filtration technology is utilized for the removal of fluoride or
other impurities. The use of filters on ground water alters the finished water greatly and proper
operation and maintenance are extremely important.

Because most of the filtration facilities on groundwater systems are self contained units (i.e.
pressure filters), the inspector will not be able to inspect the filters media. The primary items that
do require inspection during the survey are the pipes, instrumentation, the external condition of
the filters themselves, and the backwash system. All instrumentation on the filters should be in
good repair and operational. ‘

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

Complying with manufacturers’ recommendations on filter operations is the key to maintaining
and operating a contained filter unit. Because there is little to see with the contained units, the
following documents require review: water quality records that show filter performance such as
turbidity, particle count, iron levels; filter run times; “down time” inspections, where the filter
is opened and inspected by a qualified technician; and backwash procedures. Media “recharge”
is often necessary where greensand or activated carbon filters are used. Records must be

maintained if media recharge is required.
4
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For membrane filtration systems, the inspector should make sure that the units are in good

physical condition. Th inspector also needs to determine how the reject or waste water is handled,

and whether the backwash procedures or cleaning procedures are adequate. Unfortupately, the

inspector will be at a disadvantage when inspecting a membrane or reverse osmosis system for

the first time due to the uniqueness of these systems and the variations in manufacturers. The

inspector will have to rely on the operator and manufacturers’ literature for proper operational

requirements.

Evaluation Criteria:

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

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

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

()  An Unsatisfactory rating should be given if the filters are not maintained, if water quality
is not improved with the treatment, or if no records are kept. An Unsatisfactory rating
may also be given if no action has been taken to correct a rating of Needs Improvement
given in a previous survey. :

References:

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

R.61-58.7 B (6): (Operation and Maintenance Criteria)

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

R.61-58.7 B (13): (Operation and Maintenance Criteria)

R.61-58.7 B (15): (Operation and Maintenance Criferia)

R.61-58.7 B (16):(Operation and Maintenancd Criteria)

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

R.61-58.7 (1) (3): (Operation and Maintenance Criteria)
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8. EQUIPMENT MAINTENANCE

Purpose:

‘The purpose of this item is to ensure the proper maintenance of treatment equipment necessary for
the production of safe drinking water. All treatment systems must be operated and maintained in
accordance with the public water system’s construction and operating permits and/or any
modifications subsequently approved by the Department.

Inspection Guidelines:

Manuals and Records

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

The inspector should ask to see records of when each component is inspected for the purpose of
preventive maintenance. The frequency of inspection shall be at least as ofien as recommended by
the equipment manufacturer, or as often as necessary to maintain proper operation.

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

Spare Parts/Backup Equipment

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

FEvaluation Criteria:

(N

A rating of Not Applicable should be given to systems which do not add treatment.

Manuals and Records

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

M If written maintenance procedures are provided that do not appear to be appropriate for the
complexity of the system, a rating of Needs Improvernent should be given. If maintenance
records are kept, but are out of date, a rating of Needs Improvement should also be given.

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

Facilities

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

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

(Uy  If any component of the treatment system is not operable, or it is being maintained in an

unsafe or unreliable manner, then a rating of Unsatisfactory should be given.

Spare Parts/Backup Equipment

(S)

If spare parts and/or backup units are stocked or are readily available for each component
necessary for operation of the water system, and repair manuals are on hand for the
remaining treatment components, then a rating of Satisfactory should be given.
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)] If spare parts or backup units are stocked or are readily available for each necessary
component, but no parts manuals or spare parts are on hand for other treatment components,
then a rating of Needs Improvement should be given.

(U}  Ifneither spare parts nor backup units are stocked for components necessary for the operation
of the water system, then a rating of Unsatisfactory should be given. Typically, this rating
would be reserved for a circumstance where failure of a component would jeopardize the
safety or reliability of the public water supply due to the lack of spare parts or backup units.

Overall Rating

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

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

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

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

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

= R.61-58.7 B (8): (Operation and Maintenance Criteria)
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9. CHEMICAL STORAGE AND HANDLING
Purpose:

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

Inspection Guidelines:

Chemic_ai Storage

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

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

Liquid chemicals must be stored in properly labeled single-use containers. Adequate secondary
containment capable of receiving and containing spills and overflows should be provided. This
is often accomplished with a raised curb, sump, or partial wall around the storage area. If more
than one chemical is stored in a single containment area, the containment must be capable of
holding the volume of the largest holding tank. The inspector should verify that liquid chemicals
are stored in proper containers and that adequate secondary containment is provided.

Gaseous chlorine must be stored in a separate area which may be indoors or in a protected area
outdoors. In either case, the inspector should verify that full and emptied gas cylinders are
restrained to prevent overturning and are not exposed to direct sunlight or excessive heat.
Frequently, chlorine cylinders are stored indoors in the chlorine feed room. In this situation, the
room mhust be reasonably air tight and well lit. The inspector should verify that the room is air
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tight by inspecting the weather stripping around the door and the room’s overall condition. The
room should also have a working manually controlled fan with louvers on the discharge side.
There should also be inlet louvers located away from the outlet louvers to allow fresh air to be
drawn into the room. The louvers and any doors must remain closed unless the room is occupied.
The inspector should verify that the louvers are closed and that they open when the fan is turned
on. Finally, a working chlorine leak detector and alarm for the protection of operators is required
when gaseous chemicals are stored indoors.

When two or more chemicals are stored in close proximity, consideration must be given to the
compatibility of these chemicals. For example, petroleum products and oxidants, such as diesel
fuel and permanganate, should never be stored together. If these chemicals mix, a potentially
explosive reaction may occur endangering operators and equipment. The table below outlines
common chemicals which are incompatible.

St CHEMICAL o - INCOMPATIBLE MATERIALS . - ||
- - - - . i
Calcium Hypochlorite Activated carbon, acids, turpentine, other
organic or flammable materials
Caustic Acids, and organic chemicals
Chlorine Gas Anhydrous ammonia, turpentine, ether, finely

divided metals, hydrocarbons (i.e. benzene or
methane), or other flammable materials

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

PTTITLALLhe

Chemical Handling

4

The inspector should ask to see written procedures for handling chemicals. This should include
provisions for disposing of empty bags, drums, or barrels and for the proper transfer of dry
chemicals from shipping containers to storage bins or hoppers. These procedures should minimize
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the exposure of operators to dust from the chemicals. There should also be a documented
procedure for measuring the appropriate quantities of chemicals for feed solutions to ensure
consisiency.

Evaluation Criteria:

Overall Rating

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

Satisfactory rating may be given.

D If deficiencies which do not present an immediate risk are sited and the owner makes a
commitment to correct them, a rating of Needs Improvement may be given.

(U)  An Unsatisfactory rating should be given if chemicals are stored in a manner which
presents a hazard. An Unsatisfactory rating may also be given if no action has been no
taken to correct a previous Needs Improvement rating.

References:

R.61-58.2 E (2) (e): (Design Criteria)- Storage of Chemicals

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

R.61-38.7 B (9) & (10): (Operation and Maintenance Criteria)

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

R.61-58.7 B (21): (Operation and Maintenance Criteria)
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10. CHEMICAL FEED (type, feed equipment and feed rooms)
Purpose:

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

Inspection Guidelines:

When chemicals are added to the drinking water they must be approved by the Department and
be certified as meeting American National Standard Institute/National Sanitation Foundation
International (ANSI/NSF) Standard 60 requirements. The inspector should check storage
containers or receiving forms to verify that each chemical has been certified by NSF International
or Underwriters Laboratories (UL) as meeting the requirements of ANSI/NSF Standard 60. If
the storage containers or shipping forms do not bear the appropriate seal, the inspector should
refer to the lists of approved chemicals published by NSF and UL. Each EQC District should
receive copies of both publications. A list of common chemicals and their uses is presented in
Appendix C. ' '

Several feed arrangements are possible depending the chemical being fed. Regardless of the feed
arrangement, all water systems must have redundant chemical feeders for critical treatment
systems (i.e. necessary to protect public health). Scales or calibration columns must also be
provided to ensure a consistent chemical feed rate and double check valve assemblies or air gaps
on “make-up” water lines are necessary to ensure that there are no cross-connections. For
chiorine gas systems a viewing window to allow the operator to view the chlorinator’s operation
without entering the room, and a chlorine leak detection and alarm system must also be provided.

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

Some chemicals suct as lime have a tendency to clog feed lines resulting in varying chemical
concentrations in the finished water, therefore chemical feed lines must be accessible so that they
may be cleaned when needed. Chemical feed lines must also be color coded and labeled properly
to include the pipe contents and the direction of flow. Various color schemes are used and almost
any is acceptable as long as it is consistent throughout the water system.
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For ground water systems raw water guality is usually stable. As a result, chemical feed rates and
finished water quality remains fairly constant. The inspector should check to see if chemical feed
rates are proportional to flow by comparing chemical use records with raw water pumping rates.

Evaluation Criteria:

™)

(S)

)

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

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

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

If the water system is adding treatment chemicals that do not meet ANSI/NSF Standard
60 requirements, if the accuracy of the chemical feed equipment is not being verified or
if chemicals are stored in such a manner that allows for contamination to occur, then this
item should receive an Unsatisfactory rating. An Unsatisfactory rating may also be given
if no action has been taken to correct a rating of Needs ¥mprovement given in a previous
survey.

References:

R.61-58.2 E (3): (Design Criteria) - NSF Requirement

R.61-58.2 E (2) (a): (Design Criteria)

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

R.61-58.2 E (2) (¢): (Design Criteria)

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

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

R.61-58.2 B (2) {c): (Design Criteria) - Chlorine Gas
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11. CHEMICAL INJECTION POINTS
Purpose:

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

Inspection Guidelines:

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

When inspecting the chemical feed vault, the inspector should determine the spacing of the various
chemical additions to determine if adverse chemical reactions are taking place. Of particular
concern is the spacing between the lime (calcium hydroxide) feed injection point and any sodium-
based compounds (i.e., sodium carbonate or sodium fluoride). The distance between these injection
points should be maximized because an insoluble precipitate may form if they are added in close
proximity to each other causing a build-up of precipitate in the storage facilities and increasing the
usage of chemicals. Other items to look for in the vault would be:

@ Protection from the weather and unauthorized entry

® Drainage to a proper receptacle if chemicals are spilled

® Containment of chemical spilis if drainage is not applicable

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

holding water
® Readily accessible injection points for inspection and maintenance.

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

™

(5)

ty

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

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

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

An Unsatisfactory rating should be given if the following items are noticed: there is no
access to the injection points, no chemical injection points are color coded/labeled, no
protection from the weather or vandalism, or the vault is in poor condition. An
Unsatisfactory rating may also be given if no action has been taken to correct a rating of
Needs Improvement given in a previous survey.

References:

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

R.61-58.2 C (6): (Design Criteria}

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

R.61-58.2 E (1) ( ¢) (iip): (Design Criteria)

R.61-58.7 B (19): (Operation and Maintenance Criteria)
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12,  WATER QUALITY
Purpose:

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

Inspection Guidelines:

Prior to the on-site inspection, the inspector should review previous menitoring results and
compliance records. A listing of primary and secondary maximum contaminant levels (MCLs)
for drinking water is included in Appendix D. Any primary or secondary MCL violations should
be noted and should be discussed with the owner or his/her representative at the time of the
survey.

In addition to providing drinking water which complies with established MCLs, it is important
that water is aesthetically pleasing. Water should be relatively clear, colorless, and free of
objectionable tastes and odors. It should not stain or corrode plumbing fixtures, clothes, or
piping. In order to determine whether the water is acceptable to consumers, the inspector should
review customer complaints. While every water system will occasionally experience a water
quality problem, such as “red water” (caused by elevated iron levels), a pattern of continued
complaints should result in the system being having a plan in place to reduce subsequent
complaints.

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

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

secondary MCLs and Has not received an unreasonable number of customer complaints
relating to water quality.
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1)) A Needs Improvement rating may be given to a system which has violated a primary or
secondary MCL, but has taken steps to reduce the likelihood of any future violations. The
seriousness of a violation, potential health implications, and compliance history must be
taken into account when evaluating this item.

(U)  An Unsatisfactory rating may be given to a system which violates one or more primary
or secondary MCLs or has a history of numerous customer complaints due to the water
quality. An Unsatisfactory rating for this item would usually result in an overall
Unsatisfactory rating and would generally warrant an enforcement referral.

References:

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

R.61-58.5 B

R.61-58.5 D

R.61-58.5 F

R.61-58.5 H

R.61-58.5]J

R.61-58.5 L

R.61-58.5 0

R.61-58.5 8

R.61-58.5 AA
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13.  OPERATION AND CONTROL
Purpose:

The purpose of this item is to ensure that the distribution system is operated in a manner that
provides safe, reliable drinking water to the customer. This item should serve as a general rating
of overall distribution system performance and operation.

Inspection Guidelines:

The inspector should look for abnormal occurrences related to the operation of the distribution
system by reviewing Department files including customer complaints concerning varying pressure,
water quality, etc.. Although the distribution system may be operated in accordance with the
specific requirements set forth by regulation, this in itself does not guarantee that the system is
operated in a safe, reliable manner. For example, if the required 25 psi minimum (see Item 14.
Adequate Pressure) is maintained, but system pressure at a given location often fluctuates over
a wide range (say between 25 psi and 100 psi), then the system is probably not being operated in
a reliable manner. '

Some specific items which the inspector should look for include the following:

@ excessive pressure fluctuations

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

@ elevated or hydro-pneumatic tanks that become stagnant due to low usage

o repeated line breaks at or near the same location that could indicate a pressure

surge problem

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

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

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

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

) If the system has minor problems with the operation or design of its distribution system

and shows a willingness to correct the problem(s) in a timely manner, then a rating of
Needs Improvement should be given.

(U)  If the system has problems in the operation or design of its distribution system that can
affect the safety or reliability of the public water supply, then a rating of Unsatisfactory
should be given. An Unsatisfactory rating may also be given if no action has been taken to
correct a rating of Needs Improvement given in a previous survey.

References:

R.61-58.7 {(E£): (Operation and Maintenance Criteria)
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14. ADEQUATE PRESSURE
Purpose:

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

Inspection Guidelines:

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

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

A system which does not offer fire protection, but serves more than 100 taps is required to monitor
distribution systern pressure annually. These records should be reviewed to verify that pressures
of 25 psi or higher are being maintained. A system with fewer than 100 taps is not required to
monitor system pressure. The inspector may review customer complaints to determine problem
areas. If a pressure problem is suspected, system pressure may be evaluated by performing pressure
tests or installing pressure recorders at critical locations in the distribution system.

Evaluation Criteria:

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

(8)  If pressures of greater than 25 psi are being maintained during peak demands and 20 psi is
maintained during fire flow conditions (if applicable)., then this item should be rated as

Satisfactory.

) A Needs Improvement rating may be given for systems with minor pressure problems
which have committed to correcting them.
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(U)  An Unsatisfactory rating should be given to systems which do not maintain required
distribution system pressures. This would likely result in an overall Unsatisfactory rating
and would generally warrant an enforcement referral.

References:

R.61-58.4 B (2) {(a): (Design Criteria)

R.61-58.4 D (15) (b): (Design Criteria)

R.61-58.6 C (8): (Reports Criteria)

R.61-58.7 E (7): (Operation and Maintenance Criteria)
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15. FIRE FLOW
Purpose:

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

Inspection Guidelines:

Water systems should confirm their ability to provide fire protection by flow testing each fire
hydrant a minimum of once every three (3) years. Often there is a joint effort with the local fire
departments to conduct these flow tests. If not, the water system should inform the fire
departments of their flow test results. This is usually accomplished through color coding the
bonnets of hydrants (see item 17, Valve/Hydrant Maintenance).

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

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

Evaluation:

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

(S) If a water system is flow testing each fire hydrant a minimum of once every three (3) years
and maintaining current records, and if these records indicate that the system is producing
adequate flows to protect the infegrity of the water system, i.e., flows greater than 500
GPM, then this item should receive a Satisfactory rating.
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(1) If a water system has adequate flows but has let flow tests lapse past the three year period
for several fire hydrants, if the flow test records do not indicate the appropriate
information, or if the water system does not color code their hydrants, then this item
should receive a Needs Improvement rating.

(U)  If a water system has inadequate flows or if a water system does not maintain flow test
results, then this itern should receive an Unsatisfactory rating. An Unsatisfactory rating
may also be given if no action has been taken to correct a rating of Needs Improvement
given in a previous survey.

References:

R.61-58.4 D (4) (b):(Design Criteria)

R.61-58.4 D (9) (a): (Design Criteria)

R.61-58.7 E (10): (Operation and Maintenance Criteria)
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16. CROSS CONNECTION CONTROL PROGRAM
Purpose:

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

Inspection Guidelines:

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

Large Systems

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

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

Small Systems
Small public water systems must also establish and maintain a viable cross-connection

program. However, the necessity of a written program will depend upon the circumstances
of the particular system. Many systems choose to protect themselves by installing a

Page 47




Ground Water Sanitary Survey Handbook Distribution

residential dual check at every service connection. This device requires no annual test, is
easy to install, relatively inexpensive and is reliable. The inspector should recommend this
practice to any system which does not already do so. The inspector should also ask questions
of the appropriate personnel to determine if they understand what a cross-connection is and
the hazard that it can present to the system.

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

Evaluation Criteria:

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

(S)  If the system has identified and protected all cross connections within their distribution
system, and maintains records ensuring that DCV As and RP devices are tested annually, then
a rating of Satisfactory should be given.

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

(U)  If'the system does not have an adequate cross-connection control program in place, then a
rating of Unsatisfactory should be given. An Unsatisfactory rating may also be given if no
action has been taken to correct a rating of Needs Improvement given in a previous survey.

References:

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

R. 61-58.7 F: (Operation and Maintenance Criteria)
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17.  VALVE AND HYDRANT MAINTENANCE
Purpose:

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

Inspection Guidelines:

Valve Maintenance

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

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

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

® A schedule for regular exercise and routine maintenance

e Documentation that valves are being exercised in accordance with the valve

maintenance plan and that necessary maintenance is being performed

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

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

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

® An updated system map indicating the location and number of all hydrants

e A schedule for flow testing and performing routine maintenance

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

@ Documentation indicating that necessary maintenance is being performed

Usually the same map is used for the valve and hydrant maintenance programs. A schedule for the
regular inspection and flow testing of fire hydrants is also required. See Item 17 for the requirements
pertaining to the frequency and results of these tests. AWWA recommends color coding hydrant
bonnets based on the available flow. The color code recommended by fire code is given in the table
below.

[BONNET COLOR | AVAILABLE FIRE FLOW |
Black or Bagged Out of Service Hydrants
Orange 500-1000 gpm (@ 20 psi
Green 1000 - 1500 gpm @ 20 psi
Light Blue > 1500 gpm @ 20 psi

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

Overall Rating

()

({y

(0)

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

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

If a system offers fire protection, a Satisfactory rating should be given if the system has an
acceptable vaive maintenance program and has a hydrant maintenance program which
includes all of the essential components listed in the inspection guidelines.

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

An Unsatisfactory rating should be given if a system has no valve and/or hydrant
maintenance program(s) or the documentation exists but the program is not being executed.
An Unsatisfactory rating may also be given if no action has been taken to correct a rating of
Needs Improvement given in a previous survey.

References:

12.61-58.7 K (9): (Operation and Maintenance criteria)
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18. FLUSHING PROGRAM
Purpose:

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

Inspection Guidelines:

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

The first item to review in any flushing program is the map of the distribution system which is
covered in Item 20 (System Map) of this manual. A second and equally important item to review
is the flushing records. These records should include the date, time, location, velocities, total
flushing time, size of line, length of line, flow rate, time to clear, volume of water used, chlorine
residuals, and other relevant information. The inspector’s review of this data is very important
in determining the effectiveness of the flushing program.

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

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

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

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

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

(U)  If the water system does not retain flushing records, only flushes when complaints are
received, or does not maintain water quality, an Unsatisfactory should be given. An
Unsatisfactory rating may also be given if no action has been taken to correct a rating of
Needs Improvement given in a previous survey.

References:

R.61-58.7 E (13): (Operation and Maintenance Criteria)
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19. LEAK DETECTION AND REPAIR
Purpose:

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

Inspection Guidelines:

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

Leak Detection

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

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

Audible Inspections: Listening devices can be placed on fire hydrants, valves or directly on the
ground over a water line to determine if there are leaks. These devices can be as simple as a
metal or wooden rod or as sophisticated as a hydro-phonic probe equipped with an amplifier. The
hydro-phonic devices are not common because of their cost, but they may be beneficial in
pinpointing a leak if one is known to exist. Therefore, water system may want to have an
agreement with a neighboring utility or private contractor so they may lease such devices when
the need arises.

Leak Repair

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

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

Evaluation Criteria:

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

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

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

(U)  If a water system has an unusually high percent of water loss (greater than 25%), does not
have an active leak detection program or if there is no emphasis placed on practicing
sanitary procedures when repairing leaks, then this item should receive an Unsatisfactory
rating. An Unsatisfactory rating may also be given if no action has been taken to correct
a rating of Needs Improvement given in a previous survey.

References:

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

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

R.61-38.7 B (2) {j): (Operation and Maintenance Criteria)
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20. SYSTEM MAP
Purpose:

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

Inspection Guidelines:

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

all sources

treatment plants

storage tanks

distribution lines with sizes
pumping facilities

valves

hydrants and blow-offs

The complexity and level of detail required for the system map may vary depending on the size and
type of water system. However, even for the most simple types of systems, such as a restaurant with
a single service line, a sketch showing the location of service line and the shut-off valve is needed.
For most community water systems, a detailed map which is drawn to scale is required. The
inspector should use their best judgement to determine if the level of detail provided is adequate for
the type and size of system being inspected.

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

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

{H If a system has a map of the distribution system, but it does not include the necessary
components, or is not regularly updated, then a Needs Improvement rating should be given.
¢
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(U)  Ifasystem does not maintain an adequate system map, then an Unsatisfactory rating should
be given. An Unsatisfactory rating may also be given if no action has been taken to correct
a rating of Needs Improvement given in a previous survey.

References:

R.61-58.7 E (8): (Operation & Maintenance Criteria)
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21.  SAMPLE SITING PLAN
Purpose:

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

Inspection Guidelines:

One of the requirements of the Total Coliform Rule is that each public water system (community
and non-community) has a written sample siting plan to follow when collecting total coliform
samples from the distribution system. The inspector should review the written plan during the
survey and determine if it is adequately written to allow someone with limited knowledge of the
system to carry out the plan. The plan must include a map of the distribution system and a
detailed description of how the sampling plan will be carried out. The distribution map must
show the locations of all: distribution water lines, water sources, storage tanks and sampling
points. Very small public water systems such as restaurants, convenience stores office building,
etc. are not required to include a map as part of their plan.

The sample siting plan should be designed such that system coverage is accomplished with each
month's samples. Systems which are required to take more than five (5) samples per month must
take the samples at regular time intervals throughout the month. All major portions of the
distribution system must be covered by the sampling plan. Each sample point in the plan must
be sampled at least every three (3) months. The sample plan should avoid sampling points which
are served by major transmission mains, and should target areas served by smaller pipes or dead
end lines.

Evaluation Criteria:

(N) A Not Applicable rating should be given for this item t0 non-community systems and state
systems.

(S) If the sample siting plan includes a detailed description of how the plan is carried out as
well as an adequate map (if required) that identifies the required system components (i.e.
tanks, valves, etc.) and ail sampling points, then a Satisfactory rating should be given for
this itemn.
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(I If all of the elements for a proper plan are in place, but there are some elements of the
plan which are missing or should be changed (i.e. no written procedure, sampling points
on major transmission lines, lack of full system coverage, etc.) then a Needs Improvement
rating should be given, and the system should be asked to revise the plan.

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

References:
R.61-58.5 1(1)(a): (Total Coliform Rule Requirements)

R.61-58.7 B (2)(f): (Operation and Maintenance Criteria)
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22. DISINFECTANT RESIDUAL
Puarpose:

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

Inspection Guidelines:

Each public water system which adds a disinfectant to the treatment process must maintain a
disinfectant residual at all points with the distribution system. The inspector should collect and
analyze disinfectant residual samples in areas of the distribution system where low disinfectant
residuals would be expected or have historically been found. Low disinfectant residual levels or
the absence of a residual in the distribution system can lead to a number of water quality
problems.

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

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

(I If the system generally maintains an adequate residual at most points in the distribution
system, but has isolated areas which often have very low or no disinfectant residuals, then

a Needs Improvement rating may be given for this item.

Uy  If a system fails to maintain an adequate disinfectant residual in the distribution system,
then an Unsatisfactory rating should be given for this item.

References:

R.61-58.2 D(2): (Design Criteria)
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23. STORAGE CAPACITY
Purpose:

The purpose of this item is to verify that adequate finished water storage capacity is available to
ensure service during emergency situations and to provide an available reserve during hours of peak
usage.

Inspection Guidelines:

The inspector must determine the required storage capacity of the groundwater system based on
whether or not a system provides fire protection. The minimum storage capacity for systems not
providing fire protection shall equal the average daily consumption. This requirement may be
reduced if the source and treatment facilities have sufficient capacity and standby power to meet
peak demands or if emergency connections with other systems can supply the system.

Where fire flows are provided, tanks shall be sized to provide maximum hourly flow in excess of
fire flow demands. A determination of the required storage may be made by adding two hours of
fire flow (60,000 gallons) to the peak hourly flow (peaking factor x average daily flow/24 hours) and
one hour of max daily flow (maximum daily flow/24 hours). The average daily consumption and
max daily flow should be determined by historical data, if available. If data is not available, the
average daily consumption can be estimated by multiplying the population of the system by 100
gallons per day, while the max daily flow may be estimated as 1.5 times the average daily flow.

An indication of insufficient storage capacity is the frequent cycling of the pumps (more than six
cycles per hour, on a hydro-pneumatic system). If the pumps are cycling often, and it is determined
that all the equipment is operating properly, then there may be a greater demand on the system than
the tankscan supply. If the inspector uses a pressure gauge and notices that the system pressures
fluctuate often and do not stabilize, there may be problems with inadequate storage capacity.
Evaluation Criteria:

(N) A rating of Not Applicable should be given for this item 10 a master metered system which

does not provide storage.

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

(1) A Needs Improvement rating should not be given for this item.
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(U)  An Unsatisfactory rating should be given if the water system has had low pressures due
to lack of storage or low water levels. If the criteria listed above are not met then an
Unsatisfactory rating should be given.

References:

R.61-58.4 C (1) (a): (Design Criteria)

R.61-58.4 C (3): (Design Criteria)

R.61-58.4 C (4): (Design Criteria)

R.61-58.4 C (5): (Design Criterié)

R.61-58.4 C (5) (b): (Design Criteria)

R.61-58.7 D (12) (Operation and Maintenance Criteria)
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24.  SANITARY PROTECTION
Purpose:

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

Inspection Guidelines:

All opening which could potentially allow access to water contained in a finished water storage
tank must be properly screened or sealed to prevent the entrance of insects, birds or other small
animals. This item is especially important since no subsequent treatment is often provided. Due
to the fact that properly operated pressure tanks are always under positive pressure and therefore
not susceptible to the introduction of contamination from outside sources, this item generally
applies only to atmospheric tanks.

When inspecting atmospheric storage tanks, the inspector should locate the overflow discharge
pipe and verify that it is protected by a counter-weight flapper check or an insect screen. If a
screen is used to protect the discharge pipe, then it should be in good condition and be securely
attached. When a flapper check is used, it should seat securely against the discharge pipe to form
a reasonably tight seal when water is not being discharged. An overflow pipe should not
discharge directly into a sanitary sewer or storm drain.

Since climbing of elevated storage tanks by Department personnel is not practiced, the inspector
should ask for documentation that the vent screen and access hatch have been checked to ensure
that they are in tact and locked respectively. Documentation may include photographs of these
openings or a signed inspection report or inveice from a tank maintenance contractor. These
inspections should be conducted annually. Another common area of concern is the point at which
the level indicator enters the storage tank.

For atmospheric ground storage tanks, the inspector should inspect the entire perimeter of the tank
to ensure that all openings are properly sealed. In addition, the inspector should either inspect
the vent screens and access hatches or ask for documentation that they have been inspected by the
system.

Evalpation Criteria:
¢

(N) A rating of Not Applicable should be given for this item to a master metered system which
does not provide storage or systems with only pressure storage tanks.
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(S)  If all storage tanks have proper overflow protection, maintain documentation of annual
inspections of all access hatches and vents and have no other unprotected openings, then a
rating of Satisfactory should be given.

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

(U)  If the system fails to provide proper sanitary protection of its storage tanks, then an
Unsatisfactory Rating should be given. An Unsatisfactory rating may also be given if no
action has been taken to correct a rating of Needs Improvement given in a previous survey.

References:

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

R.61-38.4 C (2) (g) (iii): (Design Criteria)

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

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

R.61-58.7 E (6): (Operation and Maintenance Criteria)
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25. SECURITY
Purpose:

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

Inspection Guidelines:

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

If the storage tank is located in a well populated area where tampering would not likely occur
without being observed, then the inspector may decide that a perimeter fence is not required.
Where a perimeter fence is provided, a minimum six (6) foot chain link fence with barbed-wire
capping is preferred. If a perimeter fence is not provided, all tank controls, hatches, pits and
valves (if not located in valve pits) must remained locked at all times and the access ladder must
be equipped with an anti-climb device. The most obvious sign of inadequate security is the
presence of recent graffiti or vandalism on or around the storage tank. The inspector should note
any signs of recent graffiti or vandalism and should consider it a sign of inadequate security.

Evaluation Criteria:

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

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

IO I all necessary security measures are in place, but are poorly maintained (i.e. locks not
in locked position, fences in need of repair), then a rating of I;Ieeds Improvement should
be given.
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()  If adequate security measures are not provided, or if the inspector observes recent or
repeated vandalism, then this item should be rated Unsatisfactory. An Unsatisfactory
rating may also be given if no action has been taken to correct a rating of Needs
Improvement given in a previous survey.

References:

R.61-58.7 C (17): (Operation and Maintenance Criteria)
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26. STORAGE TANK APPURTENANCES
Purpose:

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

Inspection Guidelines:

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

All Tanks
Isolation / Bypass

All storage structures must be constructed so that they can be isolated from the distribution
system for maintenance and repair. Some tanks are connected 1o the system by a single
pipe that serves as both the inlet and the outlet. The inspector should check to ensure that
an isolation valve is installed in the inlet/outlet line and should verify with the system
representative that it is operational. For tanks with separate inlet and outlet lines, the
inspector should ensure that an isolation valve is installed in each line, and that a bypass
is provided so the water flow can be diverted around the tank in the event that it must be
taken out of service. Most elevated tanks and all bladder type hydro-pneumatic tanks have
a single inlet/outlet pipe; while most ground storage reservoirs, standpipes, clearwells and
standard hydro-pneumatic tanks will have a separate inlet and outlet line.

Drains
All tanks must have an adequately sized drain so that the tank can be emptied by means

other than the outlet piping to the distribution system. For very small captive air tanks,
an isolation valve and spigot may serve as the tank drain.
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Sample Tap

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

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

Overflow

Vents

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

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

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

Level Indicator/Control

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

The inspector should also ensure that the water level can be properly controlled through
the use of electronic telemetry, altitude valves or equivalent controls, as necessary. The
proper water level must be maintained in each tank without overflow or stagnation of the
water under normal operating conditions.
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Hvdro-pneumatic Storage
Air make-up system

The inspector should look for an air make-up system on all standard hydro-pneumatic
tanks. The system will consist of device to put air into the tank, as well as an air volume
control valve 1o expe] excess air. Captive air (bladder) tanks do not require an air make-
up system. Their air charge is preset and does not come into contact with water inside the
tank.

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

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

Pressure gauge

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

Pressure relief valve

The inspector should ensure that all tanks are protected from excess pressure by a pressure
relief valve. The pressure relief valve can be located on the well head piping on a single
pump system that does not have an air compressor. On tanks with an air compressor, the
pressure relief valve must be located on the tank side of the isolation valve(s) or on the

“tank itself. The pressure relief valve must be capable of discharging water at least as
quickly as the pump can fill the tank. If the pressure relief valve seems unusually small
for the system {e.g.: a one inch pressure relief valve on a tank with a six inch inlet), then
the inspector should ensure that the valve is adequately sized.
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Pressure switch

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

Evaluation Criteria:

(N) A rating of Not Applicable should be given for this item to a master metered system which

does not provide storage.

All Tanks

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

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

(U)y  If either the bypass, drain or sample tap is not present or is not operational due to lack of

maintenance, then a rating of Unsatisfactory should be given.

Atmospheric Storage

&)

ity

If all of the items in this category are present, operational and meet the above guidelines,
then a rating of Satisfactory needs to be given.

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

If any of the above items are not present or not operational then a rating of Unsatisfactory
should be given. An Unsatisfactory rating should also be given if the condition of the
overflow or vent is in any way endangering the safety of the public water supply.
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Hvdro-pneumatic Storage

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

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

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

Overall Ratine

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

References:
R.61-58.4 C (1)(b): (Design Criteria) Isolation Valves
R.61-58.4 C (1)(c): (Design Criteria) Level Controls
R.61-58.4 C (2)(f): (Design Criteria) Overflow
R.61-58.4 C (5){d): (Design Criteria) Hydro-pneumatic Tanks

R.61-58.7 B (3): (Design Criteria) Drain

R.61-58.4 C (5)(d): (Design Criteria) Isolation Valves
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27. STORAGE MAINTENANCE
Purpose:

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

Inspection Guidelines

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

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

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

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

(™)

o)

@

A rating of Not Applicable should be given for this item to a master metered system which
does not provide storage.

If all tanks appear to be in good condition and all appurtenances are calibrated and
maintained on a routine basis to ensure their proper operation, then this item should
receive a Satisfactory rating.

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

If several appurtenances are not being calibrated and maintained and as a result are not
working properly, if any tank is showing signs of serious deterioration, or if a tank
maintenance program does not exist, then this item should receive an Unsatisfactory
rating. An Unsatisfactory rating may also be given if no action has been taken to correct a
rating of Needs Improvement given in a previous survey.

References:

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

R.61-58.7 E (2): (Operation and Maintenance Criteria)
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28.  CERTIFIED OPERATOR/STAFFING
Purpose:

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

Inspection Guidelines:

Certified Operator

Water systems are grouped by DHEC based upon the system type, number of taps served, and
treatment technology. The South Carolina Board of Certification of Environmental System
Operators designates the appropriate grade operator for each group of water systems. The inspector
must first determine the appropriate system grouping, and then determine the corresponding operator
arade. The table below summarizes water system grouping and required operator grade. The
inspector should verify that an operator with the appropriate grade inspects the system at appropriate
intervals.

' SYSTEM DESCRIPTION ' " | Plant | Operator
. . - o Group Grade

e i i —

Community serving < 50 taps with no treatment added; 1 None
Community system which purchases water and adds no treatment; Required
Non-community water supplies which add no treatment

Community water systems serving > 50 taps with no treatment added II None
Required
Public water systemns that add simple treatment for pH adjustment, 11 D

disinfection, or contro! of taste and odor by carbon adsorption

Public water systems which employ conventional treatment v C
(coagulation, sedimentation, and filtration) for surface or groundwater

Public water systems which employ advanced treatment or serve a \Y BorA
population > 200,000

&y,

il
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Staffing

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

Evaluation Criteria:

Overall Rating

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

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

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

(U)  If a system does not employ an operator of the appropriate grade, an Unsatisfactory
rating should be given and immediate action should be taken to correct this problem. If the
system is so severely understaffed that water quality is at risk, then an Unsatisfactory rating
should be given. An Unsatisfactory rating may also be given if no action has been taken to
correct a rating of Needs Improvement given in a previous survey.

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

R.68-58.7 (E) (1): {Operation and Maintenance) ¢
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29. TESTING EQUIPMENT
Purpose:

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

Inspection Guidelines:

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

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

Evaluation Criteria:

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

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

H A Needs Improvement rating should be given if the system conducts the appropriate water
quality monitoring and testing using approved standard methods and equipment, but the
documentation for equipment calibrations, maintenance, and a standard operating procedure
is not complete and the appropriate records are not maintained.
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(U) A Unsatisfactory rating should be given if the system does not conduct the appropriate water
quality monitoring and testing. An Unsatisfactory rating may also be given if no action has
been taken to correct a rating of Needs Improvement given in a previous survey.

References:

R.61-58.7 B(4): (Operation and Maintenance Criteria)
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30. MONITORING/ RECORDS
Purpose:

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

Inspection Guidelines:

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

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

Evaluation:

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

S) If a watef system is monitoring equipment operation on a regular basis, sampling in
enough locations to adequately judge the effectiveness of the treatment process, and
keeping sufficient documentation of these inspections, then this item should receive a
Satisfactory rating.
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(D If a water system is attempting to monitor their treatment process, but the number of
inspection locations or the frequency of inspections should be increased, or if a water
system'’s records lack detail and do not allow an outside inspector to properly evaluate the
treatment process, then this item should receive an Needs Improvement rating.

(U)  If a water system does not monitor their treatment process for quality control, or does not
maintain records, then this item should receive a Unsatisfactory rating. An Unsatisfactory
rating may also be given if no action has been taken to correct a rating of Needs
Improvement given in a previous survey.

References:

R.61-58.5 CC: (Inorganics and Organics Monitoring Criteria)

R.61-58.7 B (3): (Operation and Maintenance Criteria)

R.61-58.7 B(4)

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

R.61-58.7 D (13): (Operation and Maintenance Criteria) - General

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

R.61-58.7 I3 (6): (Operation and Maintenance Criteria)

R.61-58.6 I»: (Operation and Maintenance Criteria) - Record Keeping

Page 86

,,,,,




Ground Warer Sanitary Survey Handbook General O & M

GENERAL O & M




Ground Water Sanitary Survey Handbook General O & M

31. PLANT SECURITY
Purpose:

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

Inspection Guidelines:

Facility Design

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

Security Procedures

The presence of fencing and ‘locks does not, in itself, make a facility adequately secure. The
facility’s staff must be in the habit of keeping doors and gates locked. The inspector should make
note of employee practices while conducting the survey and should ask questions regarding
standard security practices.

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

Evaluation Criteria:
Overall

(N) A rating of Not applicable should be given to a system which does not provide treatment
or whose treatrnent facilities are located within the secured wellhead area.
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(S) If the facility has fencing, locks and protective enclosures in place, and takes adequate
precautions in keeping doors and gates locked, then a rating of Satisfactory should be
given.

D If the facility takes adequate precautions but needs minor improvement in its security
procedures or needs to install perimeter fencing, then a rating of Needs Improvement
should be given.

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

References:

R.61-58.7 (B) (18): (Operation and Maintenance Criteria)
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32. FACILITY MAINTENANCE
Purpose:

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

Inspection Guidelines:

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

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

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

(S If the systern regularly provides good housekeeping and grounds keeping at their well
sites, treatment facilities and storage tanks, then a Satisfactory rating should be given for
this item.

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

(U)  If the system’s stcﬁ{age or treatment building are neglected or if the grounds around these
facilities or the system’s storage tanks are not maintained in a neat or orderly manner, then
a rating of Unsatisfactory rating should be given. An Unsatisfactory rating may also be
given if no action has been taken to correct a rating of Needs Improvement given in a
previous survey.
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References:

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

R.61-58.7 B(18):(Operation and Maintenance Criteria)
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33, SUPPLIES AND SPARE PARTS INVENTORY
Purpose:

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

Inspection Guidelines:

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

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

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

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

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

(N)

S)

(D

A Not Applicable rating may be given for this item for small systems which do not add
treatment and which do not perform their own repairs..

If the water system appears to have adequate spare parts and supplies in stock to make
minor repairs to pumps, chemical feed systems and distribution lines, then a rating of
Satisfactory should be given.

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

If the water systemn keeps no appreciable amount of spare parts and supplies on hand or
has a history of service outages due to the lack of parts and supplies needed to make
reasonably predictable repairs, then a rating of Unsatisfactory should be given. An
Unsatisfactory rating may also be given if no action has been taken to correct a rating of
Needs Improvement given in a previous survey.

References:

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

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

Page 94




Ground Water Sanitary Survey Handbook General O & M

34. WASTE DISPOSAL

Purpose:

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

Inspection Guidelines:

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

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

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

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

(N)  If no waste handling facilities required, then a Not Applicable rating should be given.

(§) A Satisfactory rating should be given if all the waste from a water plant is handled in an
appropriate manner and the waste handling facilities are operating within any necessary

Departmental permits.

) A Needs Improvement rating should be given if proper waste handling facilities are in
place but are not being properly operated or maintained.

(1) An Unsatisfactory rating should be given if the waste is not handled properly and/or the
necessary permits have not been obtained or if the permits are being violated. An
Unsatisfactory rating may also be given if no action has been taken to correct a rating of
Needs Improvement given in a previous survey.

References:

R.61-58.2 (F):
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35. PROCEDURES MANUAL
Purpose:

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

Evalueation Criteria:

The list below includes all of the information which may be required in a procedures manual:

Detailed instructions on starting and stopping any treatment plant
Preventative maintenance procedures and schedules for equipment
Water quality monitoring records

Reporting and public notification requirements

Sampling and analytical procedures for monitoring water quality
Sample siting plan

Valve and hydrant maintenance procedures

Distribution system flushing program

Disinfection requirements for the repair of wells, tanks, and water lines
Cross-connection control program

Leak detection and repair program

Safety procedures

@ @ ¢ © ® & 8 © 6 2 0 O

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

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

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

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

(U)  An Unsatisfactory rating should be given if the system has no procedures for operating
and maintaining the system. An Unsatisfactory rating may also be given if no action has
been taken to correct a rating of Needs Improvement given in a previous survey,

References:

R.61-58.7 B (2): (Operation and Maintenance Criteria)
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36. STAND-BY POWER
Purpose:

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

Inspection Guidelines:

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

Evaluation:

{N} A Not Applicable rating should be given for this item to a water system which has less
than 300 service connections. A Not Applicable rating may also be given to a system
which has more than 300 service connections if the equivalent elevated storage is equal to

or greater than one-half of the system’s maximum daily demand.

(S) If a water system provides adequate auxiliary power where required, then this item should
receive a Satisfactory rating.

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

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

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

R.61-58.7 B (14): (Operation and Maintenance Criteria)
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37. EMERGENCY OPERATION PLAN
Purpose:

The purpose of this item is to ensure that the public water systemn has an up-to-date Emergency
Preparedness Plan which addresses who to contact and any arrangements that would be necessary
in the event that there is an emergency involving the treatment facility, the treatment process, or
the distribution system.

Inspection Guidelines:

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

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

e the names and telephone numbers of current chemical suppliers;

e the names and telephone numbers of the electric power, natural gas, telephone and
cable companies;

e the names and telephone numbers of the potential sources of spare parts, pipe

sections and pipe repair parts;

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

the names and numbers of well drillers;

arrangements for obtaining emergency power;

arrangements for obtaining potable water;

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

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

e Emergency disinfection procedures for wells, water lines and storage tanks.

® & 0 @ &

o

In addition to the above list, Emergency Preparedness Plans for community water systems must
also include the following: o

° the name and telephone numbers of the County Emergency Preparedness
representative, the local law enforcement and highway patrol offices, and the local
fire department(s) and Emergency Medical Service (EWS);
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e the telephone number of the State Emergency Preparedness office;

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

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

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

® a list of any mutual aid agreements among water systems, such as emergency

connections, personnel, equipment supplies and chemical supplies.

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

Evaluation Criteria:

(N)
o)

1)

L)

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

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

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

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

References:

R.61-58.8
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Fiow. Mep= Elow.gpm) «(60min br) (24 ot day)
’ 1.000.000/M

Flow, gpm=410wMGD) +(1,000, 000M)
’ (60min/ hr) «(24hr/ day)

Chemical Applied, 1bs
Length of Application, day

Dry Chemical Feed, 1bs/day=

Liquid Chemical Feed lbsiday =(Flow , MGD)«(Dose, mg/L) «(8.34 Ibs/gal)

Chemical Feed, lbslday = (Chemical Concentration, mg/Ly+ (Volume Pumped, mL)+ 60 minfir)+ (24 hriday)

Time Pumped, mun)« (1000 mL/L)+ (1000 mglg)+(454 g/ib)

Chlorine, Ibs. = (Volume, Million Gallons)x (Dose, mg/L)*(8.34 Ibs/gal)

Chlorine, Ibs.

Actual Dose, mgll = -
(Volume of Water, Million Gallons)*(8 34 lbs/gal)

Chlorine Feed, lbsiday = (Flow, MGD)+(Dose, mg/L)+(8.34 Ibs/ gal)

Chlorine Demand, mg/L = (Chlorine Dose, mg/L) - (Chlorine Residual, mgiL)

(Chlorine Required, Ibsiday)+(100%)

Hypochlorite Strength, % = _
(Hypochlorinator Flow, gallday)+(8.34 Ibs/gal)

Hypo, galys Hypo, %9 - (Hypo, gali~(Desired Hypo, %)
Desired Hyvpo, %)

Water Added into Hypochlorite Solution, gal =




Diameter of Pipe Gallons/Foot Orifice Diameter | Minimum Flow

2" 0.163 3/4" 25 gpm

21" 0.255 " 40 gpm
3" 0.367 11/4" 60 gpm
4" 0.652 1" 100 gpm
6" 1.47 2" 220 gpm
8" 2.61 24" 400 gpm
10" 4.08 FH 612 gpm
12" 5.87 FH 882 gpm
14" 8.00 SB 1200 gpm
16" 10.44 SB 1570 gpm

Flushing Times:

Number of Minutes = (Length of line, ft.) * (Gallons/Foot of Line) + (Flushing Flow, gpm)

Flowrates from Hydrants/Blowoffs:

Flow Rate, gpm == (2.83) * (Diameter of orifice, in)* * (Length of Discharge, in) + (Height to

Center of Orifice, in.)”

Flow Rate, gpm = (26.8) * (Diameter of orifice, in)* * (Pitot Gauge Pressure, i)si)'s

Amount of Water Used:

Gallons Needed = (Flushing Time, min.) * (Flushing Flow, gpm)

Yolume of Cylinders:

Volume, gal = (Area, sq ft) * (Depth, ft) * (7.48 gal/cu ft)

Volume. gal/ft = (0.785) * (Diameter, ft)* * (7.48 gal/cu f1)
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Diagram Key for Jet Pump and Submersible Pump Systems

Diagrams 1 and 2.

10.

1.

13.

14.
15.

16,

7.
18.
19.

20.

Well Casing: the top of the well casing shall extend at least twelve (12) inches above the concrete
pad or pump house floor.

Concrete Pad: a minimum radius of three (3) feet from the center of the well casing and a
minimum thickness of four (4) inches.

Well Identification Plate: must be permanently installed immediately after completion of drilling.
Grout: well must be grouted in accordance with the construction specifications of this permit.

Screened Vent: must face downward with the opening located a minimum of eighteen (18) inches
above the concrete pad or well house floor. Screen must have an effective opening of .024 inches
or smaller. This item is not required on packer type jet pumps.

Air / Vacuum Valve (optional): design of the system may require this valve. This item is not
needed on a jet pump system.

Check Valve
Pressure Gauge

Flow Meter: must be located down stream of the check valve and before the blow-off. This item
is required on any public water supply well where the yield of the well cannot be easily measure
from the blow-off using a bucket and stopwatch or by other means acceptable to the Department.
The flow meter must be capable of measuring both instantaneous and totalized flow.

Pressure Relief Valve (optional): may be installed anywhere along the well head piping prior to
the gate valve (#14) and must be sized to discharge the total flow of the pump at a pressure less than
or equal to the working pressure of the storage tank. This item is required whenever the pump is
capable of operating at a pressure greater than the working pressure of the storage tank.

Sample Tap: must be located down stream of the check valve and before the gate valve isolating
the well from the system (#14).

Gate valve: for blow-off.

Blow-off: must be located down stream of the meter (#9) and before the gate valve (#14) for
isolating the well from the system.

Gate Valve: for isolating the well from the system.

Sanitary Well Seal: all openings other than the screened vent (#5) shall be effectively sealed
against the entrance of water under all conditions.

Electric Cable: must be enclosed in conduit and meet the requirements of the National Electric
Code.

Jet Pump and Motor: shown with pressure switch mounted on motor housing.
Gate valve: for isolating the tank from the distribution system, 4

Bladder Tank: this type of tank may be used on either jet pump or submersible pump systems
although it is not shown on the Submersible Pump Well Head Diagram.

Well Head Protection: the well head must be protected from freezing and from vandalism by a
iockable protective cover or pump house.




Diagram 2: Submersible Pump Well Heod Diagram
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Diagram 3: Typical Piping for Stondard Hydro—pneumatic Tank
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1. Drain valve: reguired on all standard (non-bladder) tanks. The drain must be a minimum of two (2)
inches in diameter on tanks 500 gallons and larger.

2. Outlet w/ isolation valve: a flow through arrangement is required on all standard (non-bladder) tanks.
The outlet must be located on the opposite end of the tank from the inlet. An isolation valve is required on
the outlet. Notice that the outlet piping extends slightly above the bottom of the tank to prevent sediment
from entering the distribution system.

3. Inlet w/ isolation valve: a flow through arrangement is required on all standard (non-bladder) tanks.
The inlet must be located on the opposite end of the tank from the outlet. An isolation valve is required on
the inlet.

4. Sample tap: required on all storage 1anks,

5. Pressure gauge: required on all storage tanks. Can be located in the inlet or outlet piping on the tank side

of the isolation valve,

6. Air makeup system: required on all standard (non-bladder) tanks. The system shown is an air
compressor {6a) and air velume control valve (6b). This type of system is required on tanks 2000 gallons
and larger. A snifter valve (dry pipe) arrangement may be used onémaller tanks.

7. Pressure relief valve: required on apy tank which is provided with an air compressor. This valve must be
adjusted to fully open at or below the maximum working pressure of the tank.
& 8. Pressure switch: may be located on the inlet piping or on the tank itself. If located in the inlet piping, it
& must be close enough to the tank so that the pump will not short cycle due to friction loss.
9. Vacuam relief valve: required on tanks 500 gallons and larger.
10. Access manhole: required on tanks 300 gallons and larger.
11. Bypass piping: required on tanks 500 gallons and larger. The pupose of this arrangement is to allow the

tank to be repaired without removing the associated well or booster pump from service,




Diagram 4:

Vertical Turbine Well Head Diagrom
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Diagram Key for Vertical Turbine Pump Systems
Diagram 4

0.

11,

12

14.
15.

17.

Well Casing: the top of the well casing shall extend at least twelve ( 12) inches above the concrete
pad or pump house floor.

Concrete Pad: a minimum radius of three (3) feet from the center of the well casing and a
minimum thickness of four {4) inches,

Well Identification Plate: must be permanently installed immediately after completion of drilling.
Grout: well must be grouted in accordance with the construction specifications of this permit.

Screened Vent: must face downward with the opening located a minimum of eighteen (18) inches
above the concrete pad or well house floor. Screen must have an effective opening of .024 inches
or smaller.

Air/Vacuum Valve: required on a turbine pump in order to expel air from the pump column each
time the pump starts.

Check Valve
Pressure Gauge

Flow Meter: must be located down stream of the check valve and before the blow-off. This item
is required on any public water supply well where the yield of the well cannot be easily measure
from the blow-off using a bucket and stopwatch or by other means acceptable to the Department.
The flow meter must be capable of measuring both instantaneous and totalized flow.

Pressure Relief Valve (optional): may be installed anywhere along the well head piping prior to
the gate valve (#14) and must be sized to discharge the total flow of the pump at a pressure less than
or equal to the working pressure of the storage tank. This item is required whenever the pump is
capable of operating at a pressure greater than the working pressure of the storage tank.

Sample Tap: must be located down stream of the check valve and before the gate valve isolating
the well from the system (#14).

(zate valve: for blow-off.

Blow-off: must be located down stream of the meter (#9) and before the gate valve (#14) for
isolating the well from the system.

Gate Valve: for isolating the well from the system.

Sanitary Well Seal: all openings other than the screened vent (#5) shall be effectively sealed
against the entrance of water under all conditions.

Electric Cable: must be enclosed in conduit and meet the requirements of the National Electric
Code.

Vertical “Hollow Shaft” Motor: shown with pressure switch mounted on motor housing.
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Chemical Feed




Chlorine

CHEI}:I_ICAL STORAGE USE
GAS
150 Ib. or 1-Ton Disinfectant, taste and odor

| cylinders control, mineral oxidation
| DRY CHEMICALS
Calcium Hypochlorite (HTH) |5 Ib. cans, tablets Disinfectant
Sodium Chlorite 50 1b. drums Disinfectant
Aluminum Sulfate (alum) 100 1b. bags coagulation and sedimentation
Potassium Permanganate 50 ib. bags Taste and odor control, mineral
oxidation
Calcium Carbonate 50 1b. bags pH adjustment
Sodium Fluoride 50 1b. bags Fluoridation
Sodium Silicofluoride 50 1b. bags Fluoridation
Calcium Hydroxide (Lime) 50 Ib. bags pH adjustment, corrosion
control
Sodium Carbonate (Soda Ash) | 50 Ib. bags Corrosion control
Sodium Hexametaphosphate 100 Ib. bags Corrosion control
Sodium Bi-carbonate 50 Ib. bags Corrosion control
Bi-metalic Phosphate 50 Ib. bags Corrosion control

LIQUID CHEMICAILS

Sodium Hypochlorite (bleach)

one (1) gallon containers

Disinfectant

Hydrochloric Acid

50 1b. drums

pH adjustment

Sodium Hydroxide (Caustic)

50 1b. drums, bulk tanks

pH adjustment

Potassium Permanganate

50 Ib. drums

Taste and odor control, mineral
oxidatibpn

Hydrofluosilicic Acid

50 1b. drums, bulk tanks

Fluoridation




Appendix D
Primary and Secondary MCLs
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Natlonal anary Drmkmg Water Standards
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EPA B10- F-94-001
February 1994 ‘
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Skclcl.a.l and dental ﬂuoross Natural deposils; fenilizer, aluminum indstrs.; H,0 aditivc B
Volatile Organics .
Benzene zero 0.005  Canter Some foods; gas, drugs, pesticide, paint, plastic industres
Carbon Tewachioride zero 0.005  Cancer Soivents and their degradation products
p-Dichlorobenzene 0.075 0.075 Cancer Room and water decdorants, and "mothballs™
1.2-Dichicroethane zero 0005 Cancer Leaded gas, fumigants, paints
[,1-Dichizroathylene 0.007 0.007  Cancer, liver and kidney effects Plasdes, dyes, perfumes, paints
Trichloroethylene zero 0.005  Cancer Textiles, adbesives and metal degreasers
1.1.1-Trichloroethane 0.2 G2 Liver, nervous systzm effects Adbesives, aerosols, tzxtiles, paints, inks, metal degreasers
Vinyl Chionde zero 0.002  Cancer May leach from PVC pipe: formed by solvent breakdown
Coliform and Surface Water Treatment

Giardia izmbia zero T Gastroenteric disease Human and animal fecal waste
Legigneila zeto T Legionnzire's disease Nawral waters: can grow in water heating systems
Standzrd Plate Count NIA T Indicates water quality, effectiveness of treatment
Toral Coliform® 2e70 <5%+  Indicates gastroenteric pathogens  Human and animal fecal waste
Turbadey* N/A TT Interferes wf disinfecdon/filration  Soll runoff
Virmses zero T Gastroenteric disease Human and animal fecal waste
Phase 1 - Inorganics
Asbestos (> 10um) TMFL TMFL  Cancer Namral deposits: asbestas cement in water syst2ms
Banum® 2 2 Circulalory system effects Natural deposits; pigments, epoxy sealants, spent coal
Cadima® 0.005 0005  Kidney effects Galvanized pipe corrosion; natural deposilts: battzries, paints
Chroouum ® (total) 0.1 0.1 Liver, kidney, circutatory disorders  Namural deposits: mining, electroplating, pigments
Mercury* (inorganic) 0.002 0.002 Kidney, nervous system disorders  Crop runoff; natural deposits; banaries, electrical switches
Nirrare 10 10 Methemoglobulinemia Animal waste, fertilizer, natural deposits. septic tanks, sewage
MNiouve 1 1 Methemoglobulinemia Same as nitrate; rapidly converted to nitrate '
Seieruom® 0.05 0.05 Liver &amagc Nawral deposits; mining, smelting, coal/oil combustion
Phase H - Organics
Acrviannde zera TT Cancer, nervous syseem effects Polymers used in sewage/wastewalter reatment
2810 0.002  Cancer Runoff from berbicide on corn, soybeans, other crops

Aldicurh® 0.001 G003 Nervous system effects Insecticide on coton, potaioes. others: widely restricted
Aldicah sulfone® 0.001  0.002  Nervous system effects Biodegradation of aldicarb
Aldicark sulfoxide® 0.601  0.004  Nervous system effects Biodegradation of aldicarb .
Atrzznne C.003 0.003  Mammary gland wmors Runoff from use as herbicide on com and non- cropi:md
Carbofuran 0.04 0.04 Nervous. regreductive system Soil fumizant on corn and colton: restricted in some areas
Chiorfane 2810 0.002  Cancer Leacking from soil reatment for termites
Chlorbenzene 0.1 0.1 Nervous systemn and liver Waste solvent from metal degreasing procasses
2,40 P 0.07 0.07 Liver and kidney damage Runoff from herbicide on wheat, cora, rangelands. lawns
o-Dichlorobenzene 0.6 0.5 Liver, kidney, blood celi damage Paints. engine cleaning compounds, dyes, chemical wastes
cis- .2 -Dhctloroethylene  0.07 0.07 Liver, kidney, nervous, circulatory  Wastz indusirial extraction solvents '
wans-i.2-Dichloroethylene O.1 0.1 Liver, kidney. nervous, circutatory  Waste industrial extraction saivents
Dnbromiochloropropane zero 0.0002 Cancer Suil fumigant on soybeans, cotton. pineapple, orchards
1.2 Dichicropropane zzro 0.005  Liver, kidney effects; cancer Soil fumigant; waste industrial solvents
Emchiorobyenn zero TT Cancer Water weatment chemicals: waste epoxy resins. catogs
Eiryitonzens 0.7 0.7 Liver, kidney. nervous system Gasoline: insecticides: chemical manufacturing wastes

| Eei fene dibmomide 1o 0.00005 Cancer Leaded nas additives: leaching of soil fumisant
Heorachior zero 0.0004 Cancer Leaching of insecticide for termites. very few crops |
Hepiachior 2poxide Zero 0.0002  Cancer Bivdegradatjon of heptachlor B
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Phe I -Organics (continued)

Tugestion of Water

Lindane 0.0002 0.0002  Liver, k:idney. merve, immupe, circu,  Insecticide on cattle, lumber, gardens; restricted 1983
Methoxychlor 004 004 Growth, liver, kidney, nerve. -~ Insecticide for fruits, vegetables, alfalfa, livestock, pets
Pentachlorophenol zere 0,001 Cancer: liver and kidney effects  Wood preservatives, berbicide, cooling tower wastes
PCBs 1t 0.0005  Cancer Coolant oils from electrical ransformers; plasticizers
Styrene 0.t 0.1 Liver, nervous system damage Plastics, rubber, resin, drug industries: leachate from city landGl)s
Tetrachloroethylene ze10 0.005 Cancer Improper disposal of dry cleaning and other solvents
Toluene 1 L Liver, kidney, nervous, circulatary  Gasoline additive; manofacturing and solvent operations
Toxaphene 2610 0,003 Cancer Insecticide on cattle, cotton, soybeans; cancelled 1982
2,45.TP 0.05 0.05 Liver and kidney damage Herbicide on crops, right-of-way, golf courses; canceiled 1983
Kylenes {total) 10 10 Liver, kidney: nervous system By-product of grsoline refining: paints, inks, detergents
Lead and Copper
Lead® 1210 TIt Kidney, nervous system damage  Namnalfindusrial deposits; plumbing, solder, brass alloy faucets
Copper 13 TT: Gastrointestinal irritation Namral/industrial deposits; wood preservatives, plumbing
Phase V - Inorganics
Antimony 0006 0.006 Cancer Fire retardants, ceramics, electronics, fireworks, solder
Beryllium 0.004 0.004 Bone, lung damage Elecrrical, acrospace, defense industries
Cyanide 0.2 0.2 Thyroid, nervous system damage  Electroplating, steel, plastics, mining, fertilizer
Nicke! 0.1 0.1 Heart, liver damage Meual alloys, elecroplating, baneries, chemical producton
Thallium 0.0005 0.002 Kidney. liver, brain, intestinal Electronics, drugs. alloys, glass
Urganics
Adipate, (di(2-ethylhexyl)) 0.4 04 Decreased body weight Synthetic rubber, food packaging, cosmetics

liver and westes damage
Dalapen 0.2 0.2 Liver, kidney Herbicide on orchards, beaas, coffee, lawns, road/rilways
Dichloromethane 2810 0.005 Cancer Paint siripper, metal degreaser, propellant. extraction
Dinoseb 0.007 0007 Thyraid. reproductive organ damage  Runoff of herbicide from crop and non-crop 2pplications
Diguat 0.02 0.02 Liver, kidney, eye effects Runoff of herbicide on land & aguatic weeds
Dioxin zero 0.00000003 Cancer Chemical production by-product; ienpurity in herbicides
Endothall 0.t 0.1 Liver. kidney. gastrointestinal Herbicide on crops, land/aquatic weeds; rapidly degraded
Endrin 0.002 0002 Liver, kidney, heart damage Pesticide on insects, rodents, birds; restricted since 1980
Glyphosate 0.7 0.3 Liver, kidney damage Herbicide on grasses, weeds, brush
Hexachlorobenzene zero 0.00t Cancer Pesticide production waste by-product
Hexachlorocyclopentadiene  0.05 0.05 Kidney, stomach damage Pesticide production intermediate
Oxamyl (Vydate} 02 02 Kidney damage Insecticide on apples, potatoes, Womatoes
PAHs (benzo(a)pyrene) zero 0.0002  Cancer Coal 1ar coatings; burning organic matter; valcanoes. fossit fuels
Phthalate, {di(Z-cthylhexy))  zero 0.006 Cancer . PVC and other plastics _
Picloram - 0.5 =05 Kidney, liver damage Herbicide on broadleaf and woady plants
Simazine 0004 0004 Cancer Herbicide on grass sod, some crops, aquatic algae
1.2,4-Trichlorobenzene 0.07 0497 Liver, kidney damage Herbicide production: dye carrier
1.1,2-Trichloroethane 0.003 0.005 Kidney, liver, nervous sysiem Sclvent iz rubber, other organic products; chermical production wastey
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Other Proposed (P) and Interim () Standards
Betw/photon emitters (1} and (P)zero

4 mremiyr Cancer

Detay of mdionuclides in natural and man-made deposits

T O

B

il M—

Alpha emitiers (I} and {(P)  zero 15 pCVL  Cancer Decay of radionuclides in natural deposits

Cormbined Radium 2267223 (T) zero 5pCV/L  Bone cancer Natural deposits

Radium 226=(P) zero 20 pCVL  Bone cancer Natural deposits

Radium 228*(P) zeto . 20pCVL  Bonecancer Natwral depasits

Radon {F} Zero 300 pCYL Cancer . Decay of radionuclides in natural deposits

Uranium (P) 2L10 .02 Cancer Natural deposits

Sulfate {P) 400/500 4007500  Diarthea Nawrnl deposics

Arsenic*(l) 0.05 0.05 Skin, nervous sysiem toxicity Natural deposits: smelters, glass, vlectronics wastes; orchards
Toutl Trihalomethanes (1) zero 0.10 Cancer Crinking water chiorination by-prducts
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Secondary Maximum Contaminant Levels

Constituent Level
Aluminum 0.05 - 0.2 mg/L
Chloride 250 mg/L
Color 15 Color Unites
Copper 1 mg/L
Corrosivity Noncorrosive
Fluoride 2.0 mg/L
Foaming Agents 0.5 mg/L
Iron 0.5 mg/L
Manganese 0.05 mg/L
Odor 3 threshold odor number
pH 6.5-8.5su.
Silver 0.1 mg/L
Sulfate 250 mg/L
Total Dissolved Solids (TDS) 500 mg/L
Zinc 5 mg/l




Appendix E
Valve and Hydrant Maintenance




HYDRANT FLOW TESTING

1. INSTALL TRAFFIC CONTROL AND MAKE PROVISIONS FOR ADEQUATE DRAINAGE.

2. AT RESIDUAL HYDRANT :

® Flush residual hydrant to eliminate sediment.

@ Install outlet-nozzle cap equipped with pressure gauge on outlet nozzle.

o Open main valve slowly until air is vented. Close vent and open main valve fully.
o Read the gauge. This is the static pressure.

3. ATFLOW HYDRANT:

] Measure and record inside diameter (ID) of the outlet nozzle from which flow is to be
measured.
& Determine outlet nozzle coefficient based on the shoulder entrance. For a rounded

shoulder, the coefficient is 0.9. For a square shoulder the coefficient is 0.8. For a nozzle
which protrudes into hydrant barrel, the coefficient is 0.7.

4, Conpuct THE FLow TEST:

& Station one observer at the residual hydrant and one observer at the flow hydrant.

@ Open flow hydrant slowly until fully opened.

] When pressure at the residual hydrant has stabilized, the observer signals the person

stationed at the flow hydrant to take the readings. The readings for residual pressure and
Pitot-tube readings should be taken simultaneously.

& Record residual and Pitot-gauge reading. Then, close flow hydrant slowly.




HYDRANT INSPECTION AND MAINTENANCE

1. CLEAN UP AND EVALUATE THE HYDRANT

e Remove any obstructions around the hydrant.
e See if paint is needed.
e See if hydrant needs to be raised because of a change in ground surface grade.

2. LOOK FOR MAIN VALVE LEAKS

- e Use a listening device and check for main valve leakage.
e Remove outlet-nozzle cap. Check for water or ice in the hydrant barrel.
e Replace cap and leave it loose enough for some air to escape.
e Check breakaway device for damage before operating the hydrant.

3. LOOK FOR STEM-THREAD BUILDUP AND ANY ADDITIONAL LEAKS

e Open hydrant slowly and allow air to vent from the loosened cap.
@ ‘Tighten the outlet nozzle cap and open the hydrant all of the way.
® Open and close the hydrant a few times to remove any hard water buildup on the stem

threads. Check the lubrication before going on with the inspection.
e Use a listening device to check for leaks in the upper barrel.

® Check for leakage at the flanges, around outlet nozzles, at packing or seal and around the
operating stem. Repair any leaks as needed.

® Close the hydrant slowly and completely. Back off the operating nut enough to take
pressure off the thrust bearing or packing.
e Remove an outlet nozzle cap and get ready to flush the hydrant. !
...... 4. FLUSH AND CLEAN THE HYDRANT
& While the hydrant is flowing, locate and test the isolation valve. If the water flow cannot

be stopped, schedule repair of the isolation valve.




5.

9

INSPECTION OF OUTLET-NOZZLE CAP CHAINS aND CABLES

Remove all outlet nozzle caps, clean the threads, check the condition of the paskets, and
lubricate the threads.

Check outlet nozzle cap chains or cables for free action of each cap.
Adjust the main valve to make sure 1t’s closed tightly and there are no leaks.
Replace the caps and tighten them so that they can be removed by hand.

Check the lubrication of operating nut threads.

. FILL OUT THE HYDRANT INSPECTION AND MAINTENANCE REPORT

Notify the fire department regarding any hydrants which need repair
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EMERGENCY MANUAL FOR SMALL COMMUNITY WATER SYSTEMS

-

LA

LOOAL ENVIRONMENTAL QUALITY CONTROL
(EQC) OFFICE:

Mame:
Address:

Teiephone:

HUREAU OF WATER:

5.{. Department of Health and Environmentat Control
2600 Bull Street
Columbia, SC 29201
Telephone: (803} 734-5300

HEC 24-HOUR EMERGENCY RESPONSE TOLL-
FRER TELEPHONE NUMBER:

Telephone: 1-888-481-0125

COUNTY EMERGENCY PREPAREDNESS OFFICE:

Name:
Address:

Teiephone:

STATE EMERGENCY PREPAREDNESS OFFICE:

Emergency Preparedness Division
Rutledge Building
1420 Senate Street
Columbia, SC 29201
Telephone: (803) 734-8020

WATER SYSTEM
PEESONNEL:
{add additional information if more than one person)
Mame:
Address:
Telephone:

—

7. PRIMARY AND SECONDARY EMERGENCY
PREPAREDNESS COMMAND POSTS:

Name:

Address:

Telephone:

Name:

Address:

Telephone:

8. CONTACT FOR OBTAINING ANY CHEMICALS
NEEDED:

Name:

Address:

Teiephone:

8. ELECTRIC POWER COMPANY:

Name:

Address:

Telephone:

10. EQUIPMENT SUPPLIER:

Name:

Address:

Telephone:

11. CONTACT FOR OBTAINING EMERGENCY WATER

SUPPLY:

Contact the County Emergency Preparedness Office
(Refer to item 4)




BOIL WATER NOTICES AND ADVISORIES
May 2, 1996

INTRODUCTION

Customers of public water systems trust and depend on their providers and state officials to
ensure that their dninking water is safe and to notify them when there is a problem conceming the
safety of the water. The purpose of this document is to provide guidance on how to notify the
customers of a public water system when there is a problem with their drinking water supply.

The words “Boil Water” used in the title of this document represents the action to be taken
by a customer in the case of microbial contamination. This is the most common type of
contamination problem that public water systems experience.

Although microbial contamination is the most common type of contamination problem, it
is not the only one. Occasionally public water systems experience chemical contamination-of the
water supply as a result of a cross connection or a chemical or petroleum spill. During such events,
the basic guidelines for notifying the customers are the same; however, the action to be taken will
be different. The action to be taken during such events is often for the customer not to use the water
for drinking or cooking, and in some cases bathing.

In the past, the South Carolina Department of Health and Environmental Control
(Department) and other industry professionals have suggested the use of chlorine bleach as a means
of disinfecting small quantities of water for drinking or cooking. However, since such treatment will
not kill all parasitic organisms, the Department is no longer endorsing the use of such treatment in
lieu of boiling the water.

DEFINITIONS

The difference between a “Boil Water Notice” and a “Boil Water Advisory” depends on the
degree of certainty that a water system has been contaminated. The definition for each is as follows:

“Boil Water Notice” means a notice, whether written or verbal, issued by the Department,
or the owner or operator of a public water system, notifying the users of the water system
that the water is contaminated and to boil the water (vigorous rolling boil for at least one
minute) prior to using it for drinking or cooking. The notice shall give the reason for its
issuance and corrective actions being taken.

“Boil Water Advisory” means an advisory, whether written or verbal, issued by the
Department, or the owner or operator of a public water system, notifying the users of the
water system that the water may be contaminated and to boil the water (vigorous rolling boil
for at least one minute) prior to using it for drinking or cooking. The advisory shall give the
reason for its issuance and corrective actions being taken.




WHEN TO ISSUE A BOIL WATER NOTICE OR ADVISORY

A “Boil Water Notice” should be issued when sampling indicates that there is a threat to
public health. The Department has identified some situations when such a notice is warranted.
These situations are as follows:

. Any fecal positive routine sample followed by a fecal positive repeat sample. The sampling
in this situation has confirmed that pathogenic organisms are in the drinking water.

. If the Department and/or the owner repeatedly collects total and/or fecal coliform positive
samples from a well after shock disinfection and the well does not have continuous
disinfection treatment. This is an indication that the well may be under the direct influence
of surface water.

A “Boil Water Advisory” should be issued when an event has occurred which could have
possibly contaminated the drinking water, The following are some situations where a boil water
advisory may be warranted:

. Loss of pretreatment at a surface water treatment plant (i.e., no floc) and the untreated water
reaches the distribution system. The finished water turbidities in this case may, or may not,
be greater than 5 NTU. In this situation, it is likely that microbial contamination has
reached the distribution system; however, it will be at least 24 hours before contamination
can be confirmed through testing. Therefore, an advisory should be issued immediately.

° Loss of pressure in the entire distribution system or a significant portion of a distribution
system.

e A hne break where dirt and debris have entered the distribution piping.

° Prior to a humicane making landfall.

° The use of emergency groundwater sources that have not been sampled or flushed on a
regular basis.

Please note that the above situations are not the only times that a boil water notice/advisory
should be issued. The Water Supply Permitting and Technical Assistance Division of the Bureau
of Drinking Water Protection can assist anyone in making a decision to issue a boil water
notice/advisory, as well as assist in determining what actions should be taken to correct the problem
and when to repeal the alert.

CONTENT AND FORMAT OF A BOIL WATER NOTICE OR ADVISORY

It is very important that a “Boil Water Notice or “Boil Water Advisory” include the
following information:




Title of the notice/advisory - The title must include the words “Boil Water Notice” or
“Boil Water Advisory”, to whom the notice/advisory is being issued and the date issued.

A statement of who is issuing the notice/advisory - This would be either the Department
or the name of the water system. As a general rule, the owner of the water system should
issue the notice/advisory, even if it is being issued as a result of sampling conducted by the
Department. However, if a notice/advisory is deemed necessary for the protection of public
health, and the owner of the water system is unavailable or unwilling to issue the
notice/advisory, the Department will take the initiative of issuing the alert.
Notices/advisories issued by the Department should only be issued by EQC District
Directors or the Director of the Water Supply Permitting and Technical Assistance Division
or their designee. In the case of a hurricane or flood, the Department will take the initiative
to issue a “Boil Water Advisory” to the affected areas. Such an advisory will also be
addressed to private well owners. '

A staternent of what area of the water system the notice/advisory affects - For example,
the entire system, north west portion, southern portion, customers along a specific road, etc.

A statement that the residents should vigorously boil their water for at least one full
minute prior to drinking or cooking. In the past, there have been several values used for
the length of time that water should be vigorously boiled prior to use. However, the latest
information from the Center for Disease Control (CDC) indicates that vigorously boiling
water for one full minute is more than adequate to kill any pathogens and make the water
safe to drink.

An explanation of why the notice/advisory is being given - This is where the difference
in a “Boil Water Notice” and a “Boil Water Advisory” comes into play. In the case of a
“Boil Water Notice”, the notice is issued because bacteriological sampling indicates that the
drinking water has become contaminated, or there has been a waterborne disease outbreak.
In the case of a “Boil Water Advisory”, the advisory is given because there has been an
event which could have contaminated the water system, such as a line break, loss of
pressure, high turbidity in the finished water, etc.

A statement reiterating that the water should be vigorously beiled for at least one full
minute prior to drinking or cooking and that any ice made from water that has not
been boiled should not be use for drinking purposes.

A statement of what actions are being taken to correct the problem, and by whom.

4
A statement that customers will be notified when the problem has been resolved and
there is no longer a need to boil the water.

Give the name of the office or person and phone number to contact for questions.

Signature of responsible party at the bottom of the notice.




An example of a notice and advisory is attached for reference.

DISTRIBUTION OF THE NOTICE OR ADVISORY

There are several means by which the notice or advisory may be distributed. If the water
system or affected area of a water system is relatively small, a written notice/advisory may be hand
delivered to the door of each residence. In addition to the door to door delivery a copy of the
notice/advisory should be posted in places normally frequented by the residents, such as post offices,
convenience stores, gas stations, etc,

The notice/advisory must never be placed in mail boxes because many of the residents may
have already checked their mailbox for the day and thus may not receive the alert until the next day.
Also, placing non-mailed items in a mailbox is a federal offense.

If the affected area is large, the notice/advisory should be made by electronic media such as
local radio and television stations. In severe cases, such as waterbome disease outbreaks, the local
Emergency Preparedness Division should be contacted to aid in getting the message to consumers
through the emergency broadcast system.

COMMUNICATION WITH THE DEPARTMENT

The State Primary Drinking Water Regulations require that if a public water system issues
a boil water notice or advisory, the Department must be notified immediately. The regulations
further require that a copy of the notice/advisory be forwarded to the Department as soon as possible
after is issued.

The regulations also require that a system notify the Department when the boil water
notice/advisory is repealed and a copy of the repeal notice forwarded to the Department as soon as
possible after it is issued.

Generally, public water systems should coordinate with the Department’s District
Environmental Quality Contro]l (EQC) offices. EQC District personnel will, in turn, coordinate
activities with the Water Supply Permitting and Technical Assistance Division of the Department’s
Bureau of Drinking Water Protection (a list of telephone numbers for these offices and the
Department’s 24-hour number is attached). If the District EQC Office cannot be reached, the systemn
should then call the Water Supply Permitting and Technical Assistance Division or the Department’s
24-hour nmnb;:r.

SUGGESTED ACTIONS TO BE TAKEN FOLLOWING THE ISSUANCE OF A
NOTICE/ADVISORY

In the event of a pressure loss to all, or a portion, of the distribution system, intense flushing




should begin as soon as pressure is restored. After flushing the affected area, several coliform
samples must be taken throughout the affected area to determine if the distribution system is free
of any bacteriological contamination. If applicable, chlorine residual measurements should be taken
to ensure that there 15 an adequate disinfectant residual. If possible, chorine dosages should be
increased by 1 to 2 parts per million during this period as a corrective and preventive measure. If
the sampling indicates the absence of coliform bacteria, the advisory should be repealed. However,
if the sampling indicates the presence of coliform bacteria, additional flushing should be conducted
in the area where the positive coliform samples were collected and a second round of coliform
samples collected from that area.

Ifa notice is issued as a result of positive bacteriological sample results, intense flushing and
re-sampling (at least two sets of samples taken at least 24 hours apart) of the area should be
conducted. Also, if possible, chlorine dosages should be increased as mentioned above. When at
least two sets of samples, taken at least 24 hours apart, indicate the absence of coliform bacteria, the
notice should be repealed.

The Department will issue a boil water advisory to the potentially effected area prior to any
hurricane. Immediately following the hurricane, the public water systems and the Department will
evaluate the systems for damage. If a system did not lose pressure and the water quality being
pumped to the system was maintained (i.e., low turbidities, adequate chlorine residual) during and
after the storm, the advisory should be repealed. However, if the system lost pressure, the same
action specified above should be taken.

REPEAL OF A BOIL WATER NOTICE OR ADVISORY

The repeal of any boil water notice or advisory should be distributed in the same manner as
it was issued. The repeal of a notice or advisory should include the following information:

° Title of the notice/advisory - The title must include the words “Repeal of Boil Water
Notice” or “Repeal of Boil Water Advisory”, to whom the repeal is being issued and the date
issued.

° A statement of who is issuing the repeal - This would be the same as who issued the

notice or advisory.

. A statement of what area of the water system the repeal affects - Generally this will be
the same as mentioned 1in the notice or advisory; however, in certain cases the repeal may
only apply to a portion of the area.

. A statement that the residents no longer need to vigorously boil their water prior to
drinking or cooking.
s An explanation of why the notice/advisory is being lifted - Explain what actions have

been taken to correct the problem to ensure that the water is safe to drink without beiling.

o Give the name of the office or person and phone number to contact for questions.




° Signature of responsible party at the bottom of the repeal.
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1. PROTECTION FROM CONTAMINATION (pad, seal, casing, vent, location, etc.)
*This is a significant deficiency item.
Purpose:

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

Inspection Guidelines:
Location

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

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

1f potential contamination sources exist, the inspector should review the well monitoring plan to
determine if the current monitoring is sufficient to detect contamination. If the well monitoring
is not sufficient to detect contamination, the inspector should prescribe additional monitoring,
either by the water system or by DHEC, to ensure that the well is protected against poliution
sources.

Well Construction

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




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

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

Evaluation Criteria:
Location

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

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

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

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

Construction

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

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

) If proper sanitary protection measures (i.e. vent screens, seal, etc.) are in place, but are
poorly maintained, then a Needs Improvement rating should be given.

(U)  If the site is subject to flooding above the casing height or the well pad is severely

cracked or the vent is not screened or there are unprotected opening through the well seal
or the top of the well casing is below grade, then this item should be marked




Unsatisfactory. The mmspector should also determine if the potential for contamination
represents a significant deficiency.

Overall

This item should be rated unsatisfactory and denoted as a significant deficiency if there is a
potential or high likelihood for contamination. The overall rating should reflect the lowest rating
given for the categories listed above. If an Unsatisfactory rating is warranted for any element
listed in the Inspection Guidelines, then the item should be given an overall rating of
Unsatisfactory. An Unsatisfactory rating may also be given if no action has been taken to correct
a rating of Needs Improvement given in a previous survey. This item may be rated
unsatisfactory and not warrant a significant deficiency.

References:

R.61-58.2.B (3) (a): (Design Criteria) - Location

R.61-58.2.B (3) (b): (Design Criteria) - Location

R.61-58.2.B (3)(c): (Design Criteria) - Location

R.61-58.2.B (6) (d): (Design Criteria)

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

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

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

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

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

R.61-58.16.F: (Ground Water Rule Treatment Techniques)




5. CHEMICAL FEED (type, feed equipment and feed rooms)

*This is a significant deficiency item.
Purpose:

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

Inspection Guidelines:

When chemicals are added to the drinking water they must be approved by the Department and
be certified as meeting American National Standard Institute/National Sanitation Foundation
International (ANSI/NSF) Standard 60 requirements.  The inspector should check storage
containers or receiving forms to verify that each chemical has been certified by NSF
International or Underwriters Laboratories (UL) as meeting the requirements of ANSI/NSF
Standard 60. If the storage containers or shipping forms do not bear the appropriate seal, the
inspector should refer to the lists of approved chemicals published by NSF and UL. Each EQC
District should receive copies of both publications. A list of common chemicals and their uses is
presented in Appendix C.

Several feed arrangements are possible depending the chemical being fed. Regardless of the
feed arrangement, all water systems must have redundant chemical feeders for critical treatment
systems (i.e. necessary to protect public health). Scales or calibration columns must also be
provided to ensure a consistent chemical feed rate and double check valve agsemblies or air gaps
on “make-up” water lines are necessary to ensure that there are no cross-connections. For
chlorine gas systems a viewing window to allow the operator to view the chlorinator’s operation
without entering the room, and a chlorine leak detection and alarm system must also be provided.

Where chemical solution tanks are used, tank lids must be properly seated and secured to prevent
contamination of the chemical solution. If dry chemicals are put into solution prior to injection,
the inspector should observe the solution tank to see how much chemical has precipitated out. It
1s normal for some chemical precipitant to exist in the bottom of the solution tank. However,
excessive buildup in the mixing tank may be a sign that the operator is adding too much
chemical to the solution tank or that the mixer is not providing adequate agitation to keep the
chemical in solution.

Some chemicals such as lime have a tendency to clog feed lines resulting in varying chemical
concentrations in the finished water, therefore chemical feed lines must be accessible so that they
may be cleaned when needed. Chemical feed lines must also be color coded and labeled
properly to include the pipe contents and the direction of flow. Various color schemes are used
and almost any is acceptable as long as it is consistent throughout the water system.

For ground water systems raw water quality is usually stable. As a result, chemical feed rates
and finished water quality remains fairly constant. The inspector should check to see if chemical




feed rates are proportional to flow by comparing chemical use records with raw water pumping
rates.

f
Evaluation Criteria:

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

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

(D If the chemical feed lines are not color coded and labeled properly or the chemical feed
equipment 1s not well maintained, then this item should receive a Needs Improvement
rating.

(U)  If the water system is adding treatment chemicals that do not meet ANSI/NSF Standard
60 requirements, or if chemicals are stored or fed in such a manner that allows for
contamination to occur, a significant deficiency should be given and the system
immediately notified. If the accuracy of the chemical feed equipment is not being
verified then this item should receive an Unsatisfactory rating. An Unsatisfactory rating

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

References:

R.61-58.2 E (3): (Design Criteria) - NSF Requirement
R.61-58.2 E (2) (a): (Design Criteria)

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

R.61-58.2 E (2) (¢): (Design Criteria)

R.61-58.2 E (2) (f): (Design Crileria)

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

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