WATERWORKS ADVISORY COMMITTEE MEETING
Sydnor Hydro, Inc., 2111 Magnolia St, Richmond, VA 23223

Thursday, March 16, 2017
10:00 am

AGENDA (draft)
9:40 Arrival, meet and greet (on your own)

Time* Minutes Agenda Item
10:00 5 1. Call to order — Introduction of members and guests
10:05 5 2. Agenda adoption / Adoption of November 2016 Minutes
10:10 5 3. Public comment period
10:15 105 4. Review of Waterworks Regulations Revisions

a. Cross connection

b. Operators

c. Source capacity

d. Other
11:55 5 5. Update member contact information if necessary
12:00 5 6. ADJOURN

*NOTE: Times are approximate

Next scheduled meeting: May 18, 2017
Sydnor Hydro, Inc. 2111 Magnolia St, Richmond, VA
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12VAC5-590-10. Definitions and abbreviations.

A. Definitions. As used in this chapter, the following words and terms shall have meanings
respectively set forth unless the context clearly requires a different meaning.

"Action level"_or “AL” means the concentration of lead or copper in water specified in
12VAC5-590-385, which determines, in some cases, the treatment requirements contained in
12VAC5-590-405 that an owner is required to complete.

‘Administrative Process Act” or “APA” means Chapter 40 (§ 2.2-4000 et seq.) of Title 2.2 of
the Code of Virginia.

"Air gap separation" means the unobstructed vertlcal dlstance through the free atmosphere
between the lowest op

ﬂ*ture—epetheedewee—and—me—mn—ef—the—reeeptaele- pomt of the potable water outlet and the

flood rim of the receiving vessel.

"Annual dailvwataer demand

"Applied water" means water that is ready for filtration.

"Approved" means material, equipment, workmanship, process or method that has been
accepted by the commissioner as suitable for the proposed use.

"Auxiliary water system" means any water system on or available to the premises other than
the waterworks—These-auxiliary—-waters_and may include water from a source such as wells,
lakes, or streams;—process—fluids,—or-used—water. They may be polluted or contaminated, or

objectionable, er—of questionable quality, constitute an unapproved water seurce supply or
system over which the waterpurveyor waterworks owner does not have control.

"Backflow" means the undesirable reversal of flow of water or mixtures of water and other

liquids, mixtures-gases, or other substances into the-distributionpiping-of a waterworks from-any
seurce-or-seurces-otherthan-itsintended-source or a consumer's water supply system.
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"Backflow p#eventlen—dewee ellmlnatlon method“ means aFP,'—arra\etce3«4eel—elea,L|e<-:-—hqetlfreel—e+E

the air gap separation or

phv5|cal dlsconnectlon that WI|| ellmlnate the Cross connectlon

"Backflow prevention assembly" means a mechanical unit, designed to stop the reversal of
flow that includes an inlet and outlet shut-off valve and test cocks to facilitate testing of the
assembly. Backflow prevention assemblies include the reduced pressure principle backflow
prevention assembly, the double gate-double check valve assembly, and the pressure vacuum
breaker assembly.

"Backflow prevention device" means a mechanical unit designed to stop the reversal of flow
that is not testable because it does not have inlet and outlet shutoff valves or test cocks.
Backflow prevention devices are not generally designed or constructed to withstand
backpressure. Backflow prevention devices generally include the atmospheric type vacuum
breakers and the dual check valve type devices.

"Backpressure backflow" means backflow caused by pressure in the downstream piping that
is superior to the supply pressure at the point of consideration.

"Backsiphonage backflow" means backflow caused by a reduction in pressure that causes a
partial vacuum creating a siphon effect.

"Bag filters" means pressure-driven separation devices that remove particulate matter larger
than one micrometer using an engineered porous filtration media. They are typically constructed
of a nenrigid non-rigid, fabric filtration media housed in a pressure vessel in which the direction
of flow is from the inside of the bag to outside.

"Bank filtration" means a water treatment process that uses a well to recover surface water
that has nraturally naturally infiltrated into groundwater through a river bed or bank{s)bank or
bands. Infiltration is typically enhanced by the hydraulic gradient imposed by a nearby pumping
water supply or other weli{sjwell or wells.

“Best available technology” or “BAT” means the best technology, treatment techniques, or
other means that the commissioner finds, after examination for efficacy under field conditions

and not solely under laboratory conditions and-in-conformance-with-applicable-EPA-regulations,

are available (taking cost into consideration).
"Board" means the State Board of Health

"Cartridge filters" means pressure-driven separation devices that remove particulate matter
larger than one micrometer using an engineered porous filtration media. They are typically
constructed as rigid or semi-rigid, self-supporting filter elements housed in pressure vessels in
which flow is from the outside of the cartridge to the inside.

"Case decision" means any agency proceeding or determination as defined in Chapter 40 (§
2001) of Title 2.2 of the Code of Virginia.

"Chlorine" means dry chlorine.
“Chlorine gas” means dry chlorine in the gaseous state.

Part I, page 3



REVIEW DRAFT 3-9-2017 for WATERWORKS ADVISORY COMMITTEE

Grey sections are adopted from the federal regulations.

"Coagulation" means a process using coagulant chemicals and mixing by which colloidal
and suspended materials are destabilized and agglomerated into floc.

"Combined distribution system" means the interconnected distribution system consisting of
the distribution systems of wholesale waterworks and of the consecutive waterworks that
receive finished water.

"Commissioner" means the State Health Commissioner, who is the executive officer of the

board.

"Community waterworks" means a waterworks that serves at least 15 service connections
used by year-round residents or regularly serves at least 25 year-round residents.

"Compliance cycle" means the nine-year calendar year cycle during which a waterworks
shall monitor. Each compliance cycle consists of three three-year compliance periods. The first
calendar year cycle begins began January 1, 1993, and erds ended December 31, 2001; the
second begins began January 1, 2002, and ends ended December 31, 2010; the third begins
began January 1, 2011, and ends December 31, 2019.

"Compliance period" means a three-year calendar year period within a compliance cycle.
Each compliance cycle has three three-year compliance periods. Within the first second
compliance cycle, the first compliance period runs ran from January 1, 4993 2002, to December
31, 4995 2004; the second ran from January 1, 4996 2005, to December 31, 4998 2007; the
third ran from January 1, 4999 2008, to December 31, 2004 2010. Within the third compliance
cycle, the first compliance period ran from January 1, 2011 to December 31, 2013, the second
runs from January 1, 2014 to December 31, 2016, and the third runs from January 1, 2017 to
December 31, 2019.

“‘Comprehensive performance evaluation” or GCRPE ‘CPE” means a thorough review
evaluation and analysis of a treatment plant's performance-based capabilities and associated
administrative, operational and maintenance practices. It is conducted to identify factors that
may be adversely impacting a plant's capability to achieve compliance and emphasizes
approaches that can be implemented without significant capital improvements. For purposes of
compliance with 12VAC5-590-530 E 1 b (2), the comprehensive performance evaluation shall
consist of at least the following components: assessment of plant performance; evaluation of
major unit processes; identification and prioritization of performance limiting factors; assessment
of the applicability of comprehensive technical assistance; and preparation of a CPE report.

"Confluent growth" means a continuous bacterial growth covering the entire filtration area of
a membrane filter, or a portion thereof, in which bacterial colonies are not discrete.

"Consecutlve waterworks" ‘means a waterworks that has—ne—wate#predﬂehen—er—sewee

A receives
some-efsome or aII of |ts flnlshed water from one or more whelesale waterworks Consecutive
waterworks may provide additional treatment to finished water. Delivery may be through a direct
connection or through the distribution system of one or more consecutive waterworks.

"Consolidated formation" means hard rock-material strata of sedimentary-, igneous-, or
metamorphic- type rock.
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"Consumer" means any person who drinks water receiving water for human consumption
from a waterworks.

"Containment" means the safequard against backflow into a waterworks from a consumer’s

water supply system by installing an appropriate backflow prevention assembly or backflow
elimination method at the service connection.

"Contaminant" means any objectionable-or-hazardeus_hazardous or objectionable physical,
chemical, biological, or radiological substance or matter in water.

"Conventional filtration treatment” means a series of processes including coagulation,
flocculation, sedimentation, and filtration resulting in substantial particulate removal.

"Corrosion inhibitor" means a substance capable of reducing the corrosivity of water toward
metal plumbing materials, especially lead and copper, by forming a protective film on the interior
surface of those materials.

"Cross connection" means any cennection-or-structural-arrangement-direct-or-indirect actual

or potential link, connection or physical arrangement, direct or indirect, between used water, an
auxiliary system, or other source of contamination to the waterworks whereby through which
backflow can occur.

"CT" or "CT calc" means the product of "residual disinfectant concentration" (C) in mg/L
determined before or at the first customer, and the corresponding "disinfectant contact time" (T)
|n mlnutes (| e “C” X “T")

“Department” means the Virginia Department of Health.

"Diatomaceous earth filtration" means a process resulting in substantial particulate removal
in which (i) a precoat cake of diatomaceous earth filter media is deposited on a support
membrane (septum), and (ii) while the water is filtered by passing through the cake on the
septum, additional filter media known as body feed is continuously added to the feed water to
maintain the permeability of the filter cake.

"Direct filtration” means a series of processes including coagulation and filtration but
excluding sedimentation resulting in substantial particulate removal.

"Disinfectant" means any exidant-{including-chlorine} agent that is added to water in any part
of the treatment ordistribution process for the purpose of killing-or-deactivating inactivating or
destroying pathogenic organisms.

"Disinfectant contact time ("T" in CT calculations)" means the time in minutes that it takes for
water to move from the point of disinfectant application to the point where residual disinfectant
concentration ("C") is measured.

"Disinfection" means a process that inactivates or destroys pathogenic organisms in water
by chemical-oxidanis-orequivalent-agents use of a disinfectant.

"Disinfection profile" means a summary of Giardia lamblia or virus inactivation through the
treatment plant.
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"Distribution main" means a water main whose primary purpose is to provide treated water
to service connectlons

"Double gate-double check valve assembly" means an approved assembly composed of two
single independently acting check valves including tightly closing shutoff valves located at each
end of the assembly and petcocks and test gauges for testing the watertightness of each check
valve.

"Drawdown" means the difference, measured vertically, between the static water level in the
well and the water level during pumping.

"Dual sample set" means a set of two samples collected at the same time and same
location, W|th one sample analyzed for TTHM and the other sample analyzed for HAAS. Duat

"Enhanced coagulation" means the addition of sufficient coagulant for improved removal of
disinfection byproduct precursors by conventional filtration treatment.

"Enhanced softening" means the improved removal of disinfection byproduct precursors by
precipitative softening.

"Entry point" means the place where water from the source after application of any treatment
is delivered to the distribution system. Where two or more sources are combined before

distribution, the entry point is the location that is representative of the blended water following all
treatment.

"Exception" means an approved deviation from a “shal"—eriteria mandatory criterion

contained in Part [l (4—2—\#AG§-599—64—9—et—seq—) of this chapter

"Filter profile" means a graphical representation of individual filter performance, based on
continuous turbidity measurements or total particle counts versus time for an entire filter run,
from startup to backwash inclusively, that includes an assessment of filter performance while
another filter is being backwashed.

"Filtration" means a process for removing particulate matter from water by passage through
porous media.

"Finished water" means water that is-introduced-into-the-distribution-system-of a-waterworks
and-is-intended-for-distribution-and produced for human consumption without further treatment,

except as treatment necessary to maintain water quality in the distribution system {e-g- boester

isinfection. additionof : Lchemicale)
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"Flocculation" means a process to enhance agglomeration or collection of smaller floc
particles into larger, more easily settleable particles through gentle stirring by hydraulic or
mechanical means.

"Flowing stream" means a course of running water flowing in a definite channel.

"Free available chlorine" means that portion of the total residual chlorine remaining in water
at the end of a specified contact period that will react chemically and biologically as
hypochlorous acid or hypochlorlte ion.

"Gross alpha particle activity" means the total radioactivity due to alpha particle emission as
inferred from measurements on a dry sample.

"Gross beta particle activity" means the total radioactivity due to beta particle emission as
inferred from measurements on a dry sample.

"Groundwater" means all water obtained from sources not classified as surface water {or
surface water sources).

"Groundwater system" means any waterworks that uses groundwater as its source of
supply; however, a waterworks that combines all its groundwater with surface water or with
groundwater under the direct influence of surface water prior to treatment is not a groundwater
system. Groundwater systems include consecutive waterworks that receive finished
groundwater from a wholesale waterworks.

"Groundwater under the direct influence of surface water" or "GUDI" means any water
beneath the surface of the ground with (i) significant occurrence of insects or other
macroorganisms, algae, or large-diameter pathogens such as Giardia lamblia, or
Cryptosporidium—Ht—also—means—or (ii) significant and relatively rapid shifts in water
characteristics such as turbidity, temperature, conductivity, or pH that closely correlate to
climatological or surface water conditions. Fhe GUDI source determinations shall be made by
the commissioner in accordance with 12VACS5-590-430 will-determine-direct-influence-of surface
water.

"Haloacetic acids” {five) or “HAA5" “HAA5” means the sum of the concentrations in
of the haloacetic acid-compeunds acids expressed in_milligrams per liter

milligrams—perliter
(mq/L) as rounded to two S|qn|f|cant flqures Qmeneehlereaeehc—aerd—drelcﬂereaeeh%aele—

For the purpose of this
chapter the HAA5 shall mean monochloroacetlc aC|d (MCAA) dichloroacetic _acid (DCAA),
trichloroacetic acid (TCAA), monobromoacetic acid (MBAA), and dibromoacetic acid (DBAA);

o erificant fior acldition,

"Halogen" means one of the chemical elements chlorine, bromine, fluorine, astatine or
iodine.
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"Health hazard" means any condition, device, or practice in a waterworks or its operation
that creates, or may create, a danger to the health and well-being of the water consumer.

"Human consumption" means drinking, food preparation, dishwashing, bathing, showering,
hand washing, teeth brushing, and maintaining oral hygiene.

“Hypochlorite” means a solution of water and some form of chlorine,—usualy—sodium
hypeehiente

period in which chemical monitoring begins.

"Interchangeable connection" means an arrangement or device that will allow alternate but
not simultaneous use of two sources of water.

"Isolation” means the safeguard against backflow into a waterworks from a consumer’s
water supply system by installing an appropriate backflow prevention assembly or device or by
installing a backflow elimination method at the sources of potential contamination in the
consumer’s water supply system. This is also called point of use isolation.

"Karst geology" means an area predominantly underlain by limestone, dolomite, or gypsum
and characterized by rapid underground drainage. Such These areas often feature sinkholes,

caverns, and smklng or dlsappearlng creeks Ln%g%a—ﬂ%—generaﬂy—melﬁdes—an—tha{—area

"Lake/reserv0|r means a natural or manmade man-made basin or hollow on the Earth's
surface in which water collects or is stored that may or may not have a current or single
direction of flow.

"Lead free" means the following:

1. When used with respect to solders and flux refers to solders and flux containing not more
than 0.2% lead;

2. When used with respect to pipes, and-pipe fittings, plumbing fittings, and plumbing
fixtures refers to the weighted average of wetted surfaces of pipes, and pipe fittings, plumbing
fittings, and plumbing fixtures containing not more than 8:0%-0.25% lead;

"Lead service line" means a service line made of lead that connects the water main to the
building inlet and any lead pigtail, gooseneck or other fitting that is connected to such the lead
line.

"Leakage" means the loss of potable water from the distribution system, up to the points of
service connections, through breaks or defects in piping and piping appurtenances.

"Legionella" means a genus of bacteria, some species of which have caused a type of
pneumonia called Legionnaires disease.
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"Level 1 assessment” means an evaluation to identify the possible presence of sanitary
defects, defects in distribution system coliform monitoring practices, and, when possible, the
likely reason that the waterworks triggered the assessment.

"Level 2 assessment”" means an evaluation to identify the possible presence of sanitary
defects, defects in distribution system coliform monitoring practices, and, when possible, the
likely reason that the waterworks triggered the assessment in a more comprehensive
investigation than a Level 1 assessment.

"Liquid chlorine" means a liquefied, compressed chlorine gas-as-shipped-in-commerce.

"Locational running annual average" or "LRAA" means the average of sample analytical
results for samples taken collected at a particular monitoring location during the previous four
calendar quarters.

"Log mactlvatlon" (Ieg—remeva# means tha{—a—ggsé—redeetlen—rs—a—,?—leg the inactivation;—a

)9 A - of organisms
expressed on a logarithmic scale For example a 99 9% mactlvatlon is a 3- qu inactivation; a

99.99% inactivation is a 4-log inactivation.

"Log removal" means the removal of organisms expressed on a logarithmic scale. For
example, a2 99.9% is a 3- qu removal; a 99. 99% removal is a 4- qu removal

"Maximum contaminant level" or "MCL" means the maximum permissible level of a
contaminant in pure potable water that is delivered to any user customer of a waterworks. MCLs
are set as close to the MCLGs as feasible using the best—ava#able—treamsrent—teehnelegy BAT.
MCLs may be either "primary" (PMCL), meaning based on health considerations or "secondary"
(SMCL) meaning based on aesthetic considerations.

"Maximum contaminant level goal" or "MCLG" means the maximum level of a contaminant
in drinking water at which no known or anticipated adverse effect effects on the health of
persons would occur and that allows an adequate margin of safety. Maximum contaminant level
goals are nonenforceable health goals.

"Maximum residual disinfectant level" or "MRDL" means a level of a disinfectant added for
water treatment that may not be exceeded at the consumer's tap without an unacceptable
pOSSIbIlIty of adverse health effects—Eer—ehlenne—andWa—wateweﬂes—us—m
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"Maximum residual disinfectant level goal" or "MRDLG" means the maximum level of a
disinfectant added for water treatment at which no known or anticipated adverse effect on the
health of persons would occur, and that allows an adequate margin of safety. MRDLGs are
nonenforceable health goals and do not reflect the benefit of the addition of the chemical for
control of waterborne microbial contaminants.

"Maximum total trihalomethane potential® or "MTP" means the maximum concentration of
total trihalomethanes produced in a given water containing a disinfectant residual after seven
days at a temperature of 25°C or above.

"Membrane filtration" means a pressure or vacuum-driven separation process in which
particulate matter larger than one micrometer is rejected by an engineered barrier, primarily
through a size exclusion mechanism, and that has a measurable removal efficiency of a target
organlsm that can be verified through the appllcatlon of a d|rect |ntegr|ty test. lhrs—deﬁmtten

reverse—osmosis- Included in_this definition are the common membrane cIaSS|f|cat|ons of

microfiltration (MF), and ultrafiltration (UF), nanofiltration (NF), and reverse osmosis (RO).

"Membrane module" means the smallest component of a membrane unit in which a specific
membrane surface area is housed in a device with a filtrate outlet.

"Membrane technologies" means those processes that use a permeable membrane to
remove ions, molecules, or particles from the process stream, such as MF, UF, NF, RO, and
electrodialysis reversal (EDR).

"Membrane unit" means a group of membrane modules that share common valving that
allows the unit to be isolated from the rest of the system for the purpose of integrity testing or
other maintenance.

"Method detection limit" or "MDL" means the minimum concentration of a substance that can
be measured and reported with 99% confidence that the analyte concentration is greater than
zero and is determined from analysis of a sample in a given matrix containing the analyte.

"Microfiltration"” or "MF" means a pressure driven _membrane process that separates
particles, based on the pore-size rating of the membrane, from a feed stream by using a sieving
mechanism. Typically, microfiltration can remove particles down to approximately 0.1
micrometer in size.

"Most probable number" or "MPN" means that the number of organisms per unit volume
that, in accordance with statistical theory, would be more likely than any other number to yield
the observed test result or that would yield the observed test result with the greatest frequency,
expressed as density of organisms per 100 milliliters. Results are computed from the number of
positive findings of coliform-group organisms resulting from multiple-portion decimal-dilution
plantings.

“Nandfiltration” or “NF”, sometimes referred to as “low-pressure reverse osmosis’ or
“‘membrane softening”, means a membrane technology designed to remove multivalent ions
(“softening”) and other constituents up to 1 nm (nanometer = 0.001 micrometer) in size.

"Noncommunity waterworks" means a waterworks that is not a community waterworks, but
operates at least 60 days out of the year.
"Nonpotable water" means water not classified as pure potable water.

"Nontransient nhoncommunity waterworks" or "NTNC" means a waterworks that is not a
community waterworks and that regularly serves at least 25 of the same persons over six
months out of the year. When used in context to a NTNC, reqularly serves means four or more
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hours per day, for four or more days per week, for 26 or more weeks per vear, in accordance

with EPA Water Supply Guidance 61A, dated Augqust 21 1991

"One hundred year flood level" means the flood elevahen—thai—wM—eve#a—leng—pened—ef
- ’ that has a 1% probability of

occurring in any given year.

"Operate" means any act of an individual that may impact the finished water quality at a
waterworks.

"Operating staff* means individuals employed or appointed by an owner to work at a
waterworks. Included in this definition are operators, whether or not their license is appropriate
for the classification and category of the waterworks, and unlicensed individuals.

"Operator" means any individual employed or appointed by any owner, and who is
designated by such owner to be the person in responsible charge, such as a supervisor, a shift
operator, or a substitute in charge, and whose duties include testing or evaluation to control
waterworks operations. Not included in this definition are superintendents or directors of public
works, city engineers, or other municipal or industrial officials whose duties do not include the
actual operation or direct supervision of waterworks.

"Optimal corrosion control treatment"” means the corrosion control treatment that minimizes
the lead and copper concentrations at users' customers’ taps while ensuring that the treatment
does not cause the waterworks to violate any other section of this chapter.

"Owner" er—waterpurveyor™ means an individual, group of individuals, partnership, firm,
association, institution, corporation, governmental entity, or the federal government that supplies
or proposes to supply water to any person within this state from or by means of any waterworks.

\rticle 2 (§ 32.1-167 Yot Cl 5 of Title 32.1 of the Code-of Virginia).

"Permit" means an authorization granted by the commissioner to construct or operate a

waterworks.

"Permitted capacity" means the limiting hydraulic capability of the waterworks, taking into
consideration the source water withdrawal, treatment facilities, finished water storage, delivery
and distribution system.

"Physical disconnection" means the removal or absence of pipes, fittings, or fixtures that
connect a waterworks directly or indirectly to any other system.

"Picocurie” or “pCi" means that quantity of radioactive material producing 2.22 nuclear
transformatlons per minute.

"Point of disinfectant application" means the point where the disinfectant is applied and
water downstream of that point is not subject to recontamination by surface water runoff.

"Point-of-entry treatment device" or "POE device" means a treatment device applied to the
water entering a house or building for the purpose of reducing contaminants in the water
distributed throughout the house or building.

"Point-of-use treatment device" or "POU device" means a treatment device applied to a
single tap for the purpose of reducing contaminants in the water at that one tap.

"Pollution" means the presence of any foreign substance (chemical, physical, radiological, or
biological) in water that tends to degrade its quality so as to constitute an unnecessary risk or
impair the usefulness of the water.
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"Pollution hazard" means a condition through which an aesthetically objectionable or
degrading materral may enter the waterworks or a consumer's water system.

"Potable water" — see See "Pure water".
"Practlcal quantltatron Ievel“ or "PQL“ means the lowest IeveI achievable—by—good

that can be
reIrava measured wrthln specrfled I|m|ts of precision and accuracy durrnq routine laboratory
conditions.

"Prechlorination" means the application of chlorine to water prior to filtration.

"Presedimentation” means a preliminary treatment process used to remove gravel, sand and
other particulate material from the source water through settling before the water enters the
primary clarification and filtration processes in a treatment plant.

"Pressure vacuum _breaker assembly" means an assembly designed to prevent
backsiphonage backflow and used for high or low hazard situations, composed of an
independently operating, spring-loaded check valve: an independently operating , spring-loaded
air-inlet valve; and tightly closing shut-off valves located at each end of the assembly; and fitted
with properly located test cocks.

"Primary disinfection" means disinfection to achieve a desired level of inactivation of
targeted pathogenic organisms in water by chemical oxidants or equivalent agents as an
integral part of the treatment process sequence.

"Process fluids" means any fluid or solution that may be chemically, biologically, or
otherwise contaminated or polluted that would constitute a health, pellutional pollution, or
system hazard if introduced into the waterworks. This includes, but is not limited to:

1. Polluted or contaminated water;
2. Process waters;

3. Used waters
quality;

4. Cooling waters;

5. Contaminated natural waters taken from wells, lakes, streams, or irrigation systems;

6. Chemicals in solution or suspension; and or

7. Qils, gases, acids, alkalis, and other liquid and gaseous fluid used in industrial or
other processes;-orforfirefighting-purposes.

"Project documents" means the engineer’s report, design criteria, preliminary and final
plans, specifications and procurement documents for the construction of new waterworks or
modifications to existing waterworks.

"Pure water" means water fit for human consumption that is (i) sanitary and normally free of
minerals, organic substances, and toxic agents in excess of reasonable amounts and (ii)
adequate in quantity and quality for the minimum health requirements of the persons served

: , . an_assembly
desrqned to prevent backsrphonaqe or backpressure backflow used for hlqh or low hazard

situations, composed of two independently operating spring-loaded check valves together with
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an_independent, hydraulically operating pressure differential relief valve located between the
two check valves. During normal flow and at the cessation of normal flow, the pressure between

these two checks shaII be less than the supply pressure tn—ease—ef—teakage—ef—ettther—eheek

The umt ssembly

the—pressum—behvemmqe—etqeek—vawes—a%tess%han—me—aﬁpwresaﬁe
shall include tightly closing shutoff valves located at each end of the device assembly, and each
device-shall be fitted with properly located test cocks. These-devices-shall-be-of the-approved
type-

"Regulations" means the Waterworks Regulations (12VAC5-590 et seq.).

"REM" means the unit of dose equivalent from ionizing radiation to the total body or any
internal organ or organ system. A "millirem" (MREM) is 1/1000 of a REM.

"Repeat compliance period" means any subsequent compliance period after the initial
compliance period.

"Residual disinfectant concentration ("C" in CT Calculations)" means the concentration “C”
of disinfectant measured in mg/L in a representative sample of water.

"Reverse osmosis" or "RO" means a membrane technology designed to remove salts, low-
molecular weight solutes, and all other constituents up to 0.0001 micron in size by applying a
pressure in_excess of osmotic pressure to force water through a semi-permeable membrane
from a reqron of high solution concentratlon to a region of lower squtlon concentratlon

"Sanitary defect" means a defect that could provide a pathway of entry for microbial
contamination into the distribution system or that is indicative of a failure or imminent failure in a
protective barrier that is already in place.

"Sanitary survey" means an evaluation conducted by OBW-the Department of a waterworks'

water supply, facilities, equipment, operation, maintenance, monitoring records, and overall
management of a waterworks to ensure the provision of pure-potable water.

"Seasonal waterworks" means a noncommunity waterworks that is not operated as a
waterworks on a year-round basis, and starts up and shuts down at the beginning and end of
each operating season.

"Secondary disinfection" means disinfection by chemical oxidants or equivalent agents
applied at the entry point or in the distribution system to provide a disinfectant residual in water
to _maintain _water quality and safequard against chance contamination from permeation,
leaching, intrusion, regrowth, or biofilms.

"Sedimentation" means a process for removal of solids before filtration by gravity or
separation.

"Service connectlon" means the pomt of dellvery of water to a eustemer—s—bwtdmg—sewlee

watenverks—consumers water supplv system, fire protection system, or irrigation system and to
all temporary or emergency water service connections.
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3—When the waterpurveyor-waterworks owner is also the building owner, the service

connection is the entry point to the building.

"Sewer" means any pipe or conduit used to convey sewage or industrial waste streams.

"Significant deficiency" means any defect in a waterworks' design, operation, maintenance,
or administration, as well as the failure or malfunction of any waterworks component that may
cause, or has the potential to cause, an unacceptable risk to health or could affect the reliable
delivery of pure potable water to consumers.

"Single-family structure" means, for the purpose of 12VAC5-590-375 B only, a building

constructed as a single-family residence that is currently used as either a residence or a place
of business.

"Slow sand filtration" means a process involving passage of raw source water through a bed
of sand at low velocity (generally less than 0.4 m/h) resulting in substantial particulate removal
by physical and biological mechanisms.

“Source water", means water as it is pumped or otherwise withdrawn from a well, spring,
stream, reservoir, or any body of surface water (natural or impounded), and before any
treatment.

"Surface water" means all water open to the atmosphere and subject to surface runoff.

"SUVA" means specific ultraviolet absorption at 254 nanometers (nm), an indicator of the
humic content of the water. It is a calculated parameter obtained by dividing a sample's
ultraviolet absorption at a wavelength of 254 nm (UVass) {inm-H (in m™") by its concentration of
dissolved organic carbon (DOC) (in mg/L).

"Synthetic organic chemicals" or "SOC" means one of the family families of organic
manmade compounds generally utilized for agriculture or industrial purposes.

"System hazard" means a condition posing an actual, or threat of damage to the physical
properties of the waterworks or a consumer's water system

"Terminal reservoir" ‘
treatment a water reservoir prowdlnq end storage of source water for the sole use as a drlnklnq
water supply.

"Too numerous to count" or “TNTC" means that the total number of bacterial colonies
exceeds 200 on a 47-mm diameter membrane filter used for coliform detection.

"Total organic carbon" or "TOC" means total organic carbon in mg/L measured using heat,
oxygen, ultraviolet irradiation, chemical oxidants, or combinations of these oxidants that convert
organic carbon to carbon dioxide, rounded to two significant figures.
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"Total trihalomethanes" or "TTHM" means the sum of the concentrations of the
trihalomethanes expressed in milligrams per liter (mg/L) and rounded to two significant figures.
For the purpose of these—regulations this chapter, the—TTHMs TTHM shall mean
trichnloromethane  (chloroform),  dibromochloromethane, = bromodichloromethane,  and
tribromomethane (bromoform).

"Transient noncommunity waterworks" or "TNC" means a noncommunity waterworks that is

not a nontransient noncommunity waterworks. A-FNC-serves These waterworks serve at least
25 persons daily for at least 60 days out of the year.

"Transmission main" means a water main—-wheose—primary-purpose-is—to-move-significant
quantities—of treated-water-among-service—areas— that transports potable water from the main
supply to a distant area where the water is distributed through smaller pipelines.

"Treatment" means any unit process that changes the chemical, physical, radiological, or
bacteriological quality of water.

"Treatment technique requirement" means a requirement that specifies for a contaminant a

specific treatmenttechnigue(s) technology demonstrated to the satisfaction of the division
commissioner to lead to a reduction in the level of sueh the contaminant sufficient to comply

with these-regulations this chapter.

"Triggered source water monitoring" means monitoring required of any groundwater system
as a result of a total coliform-positive sample in the distribution system.

"Trihalomethane" or "THM" means one of the family-families of organic compounds, named
as derivatives of methane, wherein three of the four hydrogen atoms in methane are each
substituted by a halegen _chlorine or bromine atom in the molecular structure.

"Ultrafiltration” or “UF” means a membrane technology designed to remove particles up to

0.01 micron in size.

"Unconsolidated formation" means loose, soft sediment that has not been compacted,
cemented or lithified into rock, derived from a sedimentary-, igneous-, metamorphic-type rock,
which includes clay, silt, sand, gravel, and mixtures of these particle types.

"Uncovered finished water storage facility" means a tank, reservoir, or other facility used to
store water that will undergo no further treatment to reduce microbial pathogens (except
residual disinfection) and is directly open to the atmosphere.

"Unregulated contaminant” or "UC" means a contaminant for which a monitoring
requirement has been established, but for which no MCL or treatment technique requirement
has been established.

"Used water" means any water supplied by—a—waterpurveyor from the waterworks to a
consumer's water supply system after it has passed through the service connection and is no
longer under the control of the owner.

"Virus" means a microbe that is infectious to humans by waterborne transmission.

"Volatile synthetic-organic chemical” or “VOC" means one of the family families of manmade
organic compounds generally characterized by low molecular weight and rapid vaporization at
relatively low temperatures or pressures.
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"Waterborne disease outbreak" means the significant occurrence of acute infectious illness,
epidemiologically associated with the ingestion of water from a waterworks that-is-deficient-in
freatment;-as determined by the commissioner or the State Epidemiologist.

"Waiver" means official permission from the commissioner for the waterworks to deviate
from the monitoring and reporting requirements set forth in this chapter.

"Water supply"” means the source of water that-shall-have-been-taken into a waterworks from
al-including wells, streams, springs, lakes, and other bodies of surface waters (natural or

impounded) and the tributaries thereto, and all impounded groundwater—but-the-groundwater.
The term "water supply shall not include any waters above the point of intake of sueh the

"Water treatment plant" means that portion of a waterworks intended specifically for water
treatment; it may include, among other operations, chemical coagulation, sedimentation,
filtration, and dlsmfectlon

"Waterworks" means a system that serves piped water for human consumption to at least 15
service connections or 25 or more individuals for at least 60 days out of the year. "Waterworks"
includes all structures, equipment and appurtenances used in the storage, collection,
purification, treatment and distribution of pure water except the piping and fixtures inside the

bundmg where such water is delivered {see-Article2(§-321-167-et-seq-)}-of Chapter 6-of Title

"Wholesale waterworks" means a waterworks that treats source water as necessary to
produce finished pure water and then delivers some or all of that finished pure water to another
waterworks. Delivery may be through a direct connection or through the distribution system of
one or more consecutive waterworks.

B. Frequently used abbreviations.

°C—degrees Celsius

°F — degrees Fahrenheit

AL — action level

ANSI| — American National Standards Institute

ASSE — American Society of Sanitary Engineers

AWWA — American Water Works Association

BAT — best available treatment technology

C —residual disinfectant concentration, in milligrams per liter

CCCBPP — Cross Connection Control and Backflow Prevention Program

CT — the product of the residual disinfectant concentration (C) in milligrams per liter and the
corresponding disinfectant contact time (T) in minutes; Cx T
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CU — color units

DCLS — Virginia Department of General Services, Division of Consolidated Laboratory Services
DEQ — Virginia Department of Environmental Quality

EPA — United States Environmental Protection Agency

ft> — square foot (feet) of area

ft/min — foot (feet) per minute

ft/sec — foot (feet) per second

GAC — granular activated carbon

apd — gallons per day

gpd/ft? — gallons per day per square foot

apm — gallons per minute

apm/ft — gallons per minute per foot

gpm/ft? — gallons per minute per square foot

GUDI — groundwater under the direct influence of surface water
HAAS5 — haloacetic acids

HPC — heterotrophic plate count; a specific procedure for biological water quality examination
IDSE — initial distribution system evaluation

in — inch(es)

Ib — pounds

Ib/ft> — pounds per square foot

LRAA — locational running annual average

MCL — maximum contaminant level

MCLG — maximum contaminant level goal

MGD — million gallons per day

mg/L — milligrams per liter

min — minutes

MOU — memorandum of understanding

MPA — microscopic particulate analysis

MPN — most probable number of organisms; a specific procedure for biological water quality
examination

MRDL — maximum residual disinfection level

NSF — National Sanitation Foundation (a.k.a. NSF Inspectional)
NTU — nephelometric turbidity units

pCi — picocurie(s)

pH — the negative logarithm of the hydrogen ion concentration of an aqueous solution using a
scale of 1 (very acid) to 14 (very alkaline)

PMCL — primary maximum contaminant level
POE — point of entry treatment device

POU — point of use treatment device

psi — pound(s) per square inch

PTA — packed tower aeration
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SCADA — supervisory control and data acquisition
SDWA — Safe Drinking Water Act and its amendments
SMCL — secondary maximum contaminant level

SOC - synthetic organic chemicals

THM — trihalomethanes

TTHM — total trihalomethanes

um — micrometers (or microns)

ug/L — micrograms per liter

USBC — Uniform Statewide Building Code (as adopted in Virginia, 13VAC5-63)
VOC — volatile organic chemical

VOSH — Virginia Occupational Safety and Health

Article-2
Generalnformation

12VAC5-590-20. Authority for regulations.

The State Board of Health has the duty to protect the publlc health and to ensure that aII water
supplies destined for public consumption be pure water. In order to discharge that duty, the
board is empowered to supervise and regulate all waterworks and water supplies within the

Commonwealth{see-Article-2-of Chapter1-of Title 321 of the Code-of- Virginia).

12VAC5-590-30. Purpose of regulations.

Fhese-regulations—have-This chapter has been promulgated by the board to-4-—Ensure
ensure that all water supplies destined for public consumption be pure potable water; 2-Guide
guide the commissioner in his-determination-of-determining whether a permit for a waterworks
should shall be issued; and 3-Assist-assist the-owner owners or-his-authorized-engineer in the
preparation of an-application-waterworks applications, plans, specifications, reports and other
data.

12VAC5-590-35. Delegation of authority.

The commissioner, or the commissioner’'s designee, may perform any act of the board
provided under this chapter, except as limited by § 32.1-20 of the Code of Virginia.

12VAC5-590-40. Administration of regulations this chapter.

These regulations-are-administered-by the following-parties:

1—State—Board—of Health,—which—has—responsibility—A. The board is responsible for
promulgating, amending, and repealing regulations which to ensure a supply of pure potable

water.
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2—State Health- Commissioner—who-is-the-executiveofficer B. The commissioner is vested
with all the authority of the State-Board-of Health-with-the-authority-of the board when it is not in

session, and subject to such rules and regulations as may be prescribed by the board.

3-Division—of Water-Supply-Engineering—which C. The Department is designated as the

primary reviewing-evaluation agent of the board for the purpose of administering this chapter. It
examines and-passes-upon the technical aspects of all applications and plans for waterworks
projects prior to the drafting of a permit for final approval by the State-Health-Commissioner
commissioner. It also has primary responsibility for monitoring waterworks operations to ensure
that water supplled to the publlc is pu;e-gotabl water

12VAC5-590-45. Waterworks Advisory Committee (WAC).

A. A WAC shall be formed by the commissioner to provide peer review of the requlatory,
policy, and leqislative aspects of the Department’s authorities. Committee _members shall
consist of industry professionals employed outside the Department with longstanding expertise
or vested interest in waterworks operations and represent a diverse group of stakeholders.
Members shall be experts in the fields of water treatment technologies, public health, water
quality, economics, environmental science, public utilities, community development, or industry
regulations. A minimum_of nine persons shall be appointed to the committee by the
commissioner.

B. The WAC will convene at least quarterly.
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C. WAC meetings will be considered public meetings. Notice of scheduled meetings will be
posted on the Virginia Regulatory Town Hall at least seven working days prior to the date of the
meeting. Meeting minutes will be posted to the Virginia Regulatory Town Hall within 10 working
days after the meeting.

D. Each member of the WAC shall hold office for a term of three years, except that:

1. With approval by the commissioner, members are eligible for reappointment to
consecutive terms.

2. Each member of the WAC serves at the pleasure of the commissioner.
E. The commissioner shall appoint the chair of the WAC.
F. The WAC shall have a Department staff member serve as secretary.

12VAC5-590-50. Application of regulations to waterworks and-water
supplies in operation or planned prior to the effective date of the
regulations.

Owners shaII complv with Part Il of thls chapter unless a variance or exemptlon is |ssued bv the
commissioner.

B. Compliance with design criteria set forth in Parts Part Il and4\V of this chapter is

necessary-for-waterworks-meodification limited to modifications to existing waterworks and for all
construction of new waterworks commenced after the effective date of theserevised-regulations
this chapter. Portions of waterworks not being modified are not required to comply with the
design criteria of Part 1ll. Waterworks construction or modification is deemed to be commenced
for purposes of this section upon receipt-of-final-plans—and-specifications—by-thefieldoffice
issuance of the construction permit.

C. Compliance with the requirements set forth in Parts—Part Il and-P/of this chapter for
materials, construction methods, disinfection, etc., is necessary for all repairs to pipes, tanks,
pumps, and appurtenances which-that are part of a waterworks.
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12VAC5-590-55. Relationship of this chapter to the USBC.
A. This chapter governs waterworks’ facilities from any source to all service connections.

B. In accordance with § 36-98 of the Code of Virginia and the USBC, the USBC (13VAC5-
63) governs the construction of buildings and structures, including plumbing systems and
backflow prevention methods. The USBC also governs the water service piping from the service
connection to a building or structure.

C. Notwithstanding subsections A and B of this section, this chapter shall govern:

1. Water treatment, storage, pumping facilities, and water piping that are part of a
waterworks and housed in any building or structure; and

2. Backflow prevention assemblies or elimination methods, or both, installed for
containment _and located downstream from the service connection, including where
located in any building or structure.
Article-3
Procedures

12VAC5-590-60. Compliance with the Administrative Process Act (APA).

The provisions of the Administrative Process-Aect{Chapter1+-1+1-of Title 9)-and APA (§ 2.2-
4000 et seq.) of Title 2.2 of the Code of Virginia and Title 32.1 of the Code of Virginia govern
this chapter. All procedures outlined-below contained in this chapter are in addition to, or in
compliance with, the requirements of that Act.

12VAC5-590-70. Powers and procedures.

The board reserves the rlght to autherl-ze ut|I|ze any lawful procedure for the enforcement of
this chapter th A -

 the Codo of Virinia

12VACS5- 590 80. Pl:eeedm:e fReDealed]

12VAC5-590-90. [Reserved] Effective date of regulations.
FheseregulationsThis chapter shall become effective on

12VAC5-590-100. Exception; emergency regulations.

If the establishment of a regulation is necessary for the preservation of public health, safety,
or welfare, the board or commissioner may immediately promulgate and adopt the necessary
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regulation by complying with the procedures set forth in either § 2.2-4011 or 32.1-13 of the
Code of Virginia.

12VAC5-590-110. Enforcement.

4- A. Notice. Whenever the commissioner;-his-appeinted-representative,—or-the-division has

reason to believe that a violation of Title 32.1 er of the Code of Virginia or of any section of this

chapter has may have occurred or is may be occurring, the division commissioner shall se notify
the alleged violator. Sueh The notice shall: (i) be in writing;_(ii) shall cite the statute, regulation or
regulations that are allegedly being violated; violated; and shall (iii) state the facts which that
form the basis for believing that the violation has may have occurred or is may be occurring. A
notice—ofviolation This notification is not an official finding, case decision, or adjudication, but
may be-accompanied-by include a request that-certain to the owner to respond timely and to
take specific corrective action be-taken by a stated deadline.

2- B. Orders. Pursuant to § 32.1-26 of the Code of Virginia, the commissioner may issue
orders to require any owner to comply with the provisions of Title 32.1 of the Code of Virginia or
any section of this chapter. The order shall be signed by the commissioner and may require:

a- 1. The immediate cessation or correction of the violation;

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

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

d- 4. The submission of an application for a variance or exemption;

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

f-Divisionreview 6. Evaluation and approval-if-apprepriate; of the required submissions,
if appropriate.

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

a- 1. Institute a an administrative proceeding to revoke the owner's permit in accordance
with 12VAC5-590-320 and § 32.1-174 of the Code of Virginia, or other appropriate
administrative remedles

e 2. Request attorney—for the Commonwealth criminal prosecution by a

Commonwealth's Attorney with the appropriate jurisdiction in accordance with § 32.1-27

of the Code of Virginia to-bring-a-criminal-action;

d- 3. Request civil action by the Attorney General to bring-an-actionfor impose a civil
penalty, injunction seek injunctive relief, or other appropriate remedy legal remedies; or

e: 4. Do any combination of the-abevesubdivision C 1, C 2, or C 3 of this section.
4. D. Graduated enforcement actions. Nothing in this section shall prevent the

commissioner-or-the-division-from-taking-action-priorto-issuing-an-order from making efforts to

obtain voluntary compliance through conference, warning, or other appropriate means before
issuance of an order.
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12VAC5-590-115. Administrative proceedings.

A. Types of administrative proceedings. Administrative proceedings before the board, the
commissioner, or the commissioner’s designee, shall include the following forms depending
upon the nature of the controversy and the interests of the named party involved.

1. An informal fact-finding proceeding is an informal conference between the Department
staff and the named party held in accordance with § 2.2-4019 of the Code of Virginia.

2. A formal hearing is an adjudicatory proceeding before the commissioner or a
designated hearing officer held in accordance with § 2.2-4020 of the Code of Virginia.

B. Request for administrative proceeding. The named party may request an administrative
proceeding by sending a request, in writing, to the Department.

C. Administrative proceeding as a matter of right. The named party whose rights, duties or
privileges have been or may be affected by any action or inaction of the board, its agents, or
deputies in the administration of this chapter, shall have a right to both an informal fact-finding
proceeding and a formal hearing; however, the commissioner reserves the right to require
participation in_an informal fact-finding proceeding before granting the request for a formal

hearing.

12VAC5-590-120. Emergency Orders orders.

A. The commissioner may, pursuant to § 32.1-175 of the Code of Virginia, issue emergency
orders in any case where there is an imminent danger to the public health resulting from the

operation of any a waterworks or the-source-of-a-watersupply waterworks source.

B. An emergency order may be communicated by the best practical notice under all the
circumstances and is effective immediately upon receipt. The order may state any requirements
necessary to remove the danger to the public health, including the immediate cessation of the
construction or operation of the waterworks or the use of any the water supply.

C. Violation of an emergency order is subject to civil enforcement and is punishable as a
criminal misdemeanor.

D. Emergency orders shall be effective for a period determined by the commissioner.

E. Emergency orders may be appealed in accordance with the provisions of the
Administrative-Process-Act APA.
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B-—Onee If the commissioner determines that a waterworks is GNG chronically noncompliant
as defined in § 32.1-167 of the Code of Virginia, ke the commissioner shall issue an order to the
owner containing a schedule to bring the waterworks into compliance with this chapter and
require the submission of a comprehensive business plan pursuant to § 32.1-172 B of the Code
of Virginia. If capital improvements are necessary to bring the waterworks into compliance, and
the owner does not possess sufficient assets to make the necessary improvements, the order
shall require the owner to make annual, good faith applications for loans, grants, or both, to
appropriate financial institutions to secure funding for such improvements, until such the
improvements are complete and operational. The owner shall provide a copy of the order to

each consumer with-a-copy-of-the-compliance-schedule within 10 calendar days of issuance of

the order.
G- B. The owner shall previde certify in writing to the commissioner that a copy of the netice

order was distributed and—a-signed-—certification—of-thedistribution—completion—date to_each
consumer within five 15 calendar days of completing-the-notificationrequired-in-subsection-B-of
this-seetion issuance of the order.

D: C. The commissioner shall send a copy of the order to the chief administrative officer of
the locality in which the waterworks is located for appropriate action under § 15.2-2146 of the
Code of Virginia.

E- D. In addition to the provisions of § 32.1-27 of the Code of Virginia, any owner who
violates this chapter, an order of the board, or a statute governing public water supplies shall be

subject to those civil penalties provided in §§32-4-167-through-32.4-176 Article 2 (§ 32.1-167 et
seq.) of Chapter 6 of Title 32.1 of the Code of Virginia.

12VAC5-590-130. Suspension of this chapter.

If, in the case of a manmade or natural disaster, the commissioner finds determines that

certaln regulatlons cannot be complled with and—thaHh&pubhc—heamnas—bettepsewed-b{,Laeeess

suspended for speemc—a#eeted—bealrmes designated waterworks and institute a provisional
regulatory scheme instituted until the-disasteris—abated the conditions that brought about the

suspension have abated.

12VAC5-590-140. Variances.

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

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

a. Alternative sources of water are not reasonably available to the waterworks;

b. The characteristics of the raw—water—sources—which water supply that are
reasonably available to the waterworks prevent the waterworks from meeting the
PMCL or SMCL requirements and on condition that the waterworks installs the best
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available technology, treatment techniques, or other means, which the commissioner
finds are generally available (taking costs into consideration); and

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

23. The commissioner may grant a one or more treatment technique varianee variances
to a waterworks from any requirement of a specified treatment technique upon a finding
that the waterworks applying for the variance has demonstrated that such the treatment
technique is not necessary to protect the health of persons because of the nature of the
raw-water-source-of such water supply of the waterworks.

34. The commissioner may grant a variance to_a waterworks from an operational

regulation er—a-SMCL if a thorough investigation reveals that the hardship imposed
outweighs the benefits that may be received by the public and that the granting of such
the variance does not subject the public to unreasonable health rlsks An—epe#ahenat

5. An operational variance may not be issued from monitoring, reporting, or public
notification requirements.

B. Application for a variance. Any owner may apply in writing for a variance. The

application-sheould-request shall be sent to the appropriatefield-office Department for
evaluation. All applications requests for a variance shall include the following:

1. A citation of the regulation from which a variance is requested;
2. The nature and duration of the variance requested;

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

4. A statement of the hardship to the owner and the anticipated impacts to the public
health and welfare if a variance were granted;
5. Suggested conditions that might be imposed on the granting of a variance that would
limit its detrimental impact on public health and welfare;
6. Other information, if any, believed by the applicant to be pertinent to the application
request; and
7. Sueh Any other information as may be required by the commissioner to make the
determination.
8. For any application request made for a PMCL variance, the applicant shall also
include;:
a. Explanation in full and evidence of the best available treatment technology and
techniques;
b. Economic and legal factors relevant to ability to comply;
c. Analytical results of raw—watersource water quality relevant to the variance
request;
d. A proposed compliance schedule including the date each step toward compliance
will be achieved. Sueh The schedule shall include as a minimum the following dates:

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

(2) Date of initiation of the connection of the alternative raw—water-source water
supply-source water or improvement of existing raw-watersource-source water; and
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(3) Date by which final compliance is to be achieved.

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

f. A plan for interim control measures during the effective period of the variance-; and
g. A plan for notifying the consumers at least once every three months, or more

frequently if determined by the commissioner, that the waterworks is operating under
the condition of a variance.

9. For any application made for a treatment technique variance, the applicant must also
include a statement that monitoring and other reasonable requirements prescribed by
the commissioner as a condition to the variance will be performed.

C. Consideration of a variance application-request.
1. The commissioner shall act on any variance application request submitted pursuant to
subsection B of this section within 90 days of receipt of the application submittal.
2. The commissioner will consider comments received during the comment period and
testimony in the record of a public hearing held before making a determination.

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

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

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

34. In the commissioner's consideration of whether a waterworks should be granted a
variance to a required treatment technique because such the treatment is unnecessary

to protect the public health {reatmenttechnique—variance), the commissioner shall

consider such factors as the following:
a. Quality of the water source including water quality data and pertinent sources of
pollution- ; and
b. Source protection measures employed by the waterworks.

45. In the commissioner's consideration of whether waterworks should be granted a

variance to a required operational procedure—er—SMCL{operational—variance), the

commissioner shall consider such factors as the following:

a. The effect that such a variance would have on the adequate operation of the

waterworks, including operator safety (in accordance with Virginia—Ocecupational
Safety-and-Health VOSH laws)-—;

b. The cost and other economic considerations imposed by this requirement--; and
c. The effect that such a variance would have on the protection of the public health.

D. Disposition of a variance application request.

1. The commissioner may reject any apphication request for a variance by sending a
rejection notice to the applicant. The rejection notice shall be in writing and shall state
the reasons for the rejectlon A rejectlon notlce constitutes a case deC|S|on Ihe

commissioner _proposes to denv the variance, the owner_shall be prowded W|th an
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opportunity for an informal fact-finding proceeding as provided in § 2.2-4019 of the Code
of Virginia.

2. If the commissioner grants the variance, the applicant shall be notified in writing of this
decision. Such The notice shall identify the variance, the waterworks covered, and shall
specify the period of time for which the variance will be effective.

a. For a PMCL variance as specified in subdivision A 42 of this section, suech the
notice shall provide that the variance will be terminated when the waterworks comes
into compliance with the applicable regulation and may be terminated upon a finding
by the commissioner that the waterworks has failed to comply with any requirements
of a final schedule issued pursuant to subdivision D 3 of this section.

b. For a treatment technique variance as specified in subdivision A 23 of this section,
sueh the notice shall provide that the variance may be terminated at any time upon a
finding by the commissioner that the nature of the raw-water-seurce water supply is
such that the specified treatment technique for which the variance was granted is
necessary to protect the public health or upon a finding that the waterworks has
failed to comply with monitoring and other requirements prescribed by the
commissioner as a condition to the granting of the variance.

c. For an operational variance as specified in subdivision A 34 of this section, such
the notice shall provide that the variance will be terminated when the waterworks
comes into compliance with the applicable regulation and may be terminated upon a
finding by the commissioner that the waterworks has failed to comply with any
requirements or schedules issued in conjunction with the variance. The effective date
of the operational variance shall be the date of its issuance. A public hearing is not
required before the issuance of an operational variance.

3. Schedules pursuant to PMCL and treatment technique variances:

a. The proposed schedule for compliance shall specify dates by which steps towards
compliance are to be taken, including where applicable:

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

(2) Date of connection to the alternative raw—water—seource—water supply or
improvement of the existing raw-water-seuree water supply; and

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

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

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

d. The schedule shall be prescribed by the commissioner at the time the variance is
granted.
e. For a PMCL variance specified in subdivision A 1 of this section the commissioner
shall propose a schedule for:
(1)- Compliance (including increments of progress) by the waterworks with each
contaminant level requirement covered by the variance; and
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(2)- Implementation by the waterworks of such control measures as the
commissioner may require for each contaminant level covered by the variance.

E. Public hearings on PMCL and treatment technique variances and their schedules.

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

2. Notice of a public hearing on an application for a variance and its schedule shall be
advertised in at least one major newspaper of general circulation in the region in which
the waterworks is located. The notice shall include a summary of the proposed variance
and its schedule and shall contain the time, date, and place of the public hearing. If the
schedule exceeds five years from the date of the variance, the rationale for the extended
compliance schedule shall be discussed in the notice.

F. Issuance of variance.

1. Within 30 days after the public hearing, the commissioner shall, taking into
consideration information obtained during such hearing, revise the proposed variance as
necessary and prescribe the final schedule for compliance and interim measures for the
waterworks granted a variance. If the schedule for compliance exceeds five years from
the date of issuance of the variance, the commissioner shall document the rationale for
the extended compliance schedule.

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

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

H. No variances shall be granted to 12VAC5-590-380, 42VAC5-590-400,or12VVAC5-590-
420, 12VAC5-590-388, 12VAC5-590-395 or 12VAC5-590-411.

12VAC5-590-150. Exemptions.

A. The commissioner may grant an exemption to any primary maximum contaminant level
(PMCL) or treatment technique requirement by following the procedures set forth in this
subsectionsection. An exemption may be granted to a waterworks from—any-requirement-with
respectio-a-PMCl ortreatmenttechniquerequirement-upon a finding that:

1. The waterworks must be unable to implement measures to develop an alternative
source-of water supply;

2. The waterworks cannot reasonably make management or restructuring changes that
will result in compliance or improve the quality of the drinking water;

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

4. The granting of the exemption will not result in an unreasonable risk to the health of
persons served by the waterworks;
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5. The waterworks was in operation on the effective date of such contaminant level or
treatment technique requirement; and

6. The waterworks has not been granted a variance.

B. Application for exemption.-A—waterworks_An owner may request an exemption for a

waterworks by submitting a written application request to the appropriate-field-officeDepartment
for evaluation. All applications-requests for an exemption shall include the following information:

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

2. Nature and duration of the exemption requested;

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

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

5. Other information believed by the applicant to be pertinent to the application;
6. A proposed compliance schedule, including the date when each step toward
compliance will be achieved; and
7. Such other information as may be required by the commissioner to make the
determination.
C. Consideration of an exemption request.
1. The commissioner shall act on any exemption application-request submitted pursuant
to subsection B of this section within 90 days of receipt of the application.
2. In the commissioner's consideration of whether the waterworks is unable to comply
due to compelling factors, the commissioner shall consider such factors as the following:
a. Construction, installation, or modification of treatment equipment or systems;
b. The time needed to put into operation a new treatment facility to replace an
existing waterworks which is not in compliance;
c. The economic feasibility of compliance;
d. The availability of Drinking Water State Revolving Fund (a Department program to
assist waterworks in achieving the public health protection objectives of the SDWA)

assistance or any other federal or state program that is reasonably likely to be
available within the period of the exemption;

e. The consideration of rate increases, accounting changes, the appointment of a
licensed operator under the state operator's licensure program, or contractual
agreements for joint operation with one or more waterworks;

f. The activities consistent with Virginia's capacity development strategy to help the
waterworks acquire and maintain technical, financial, and managerial capacity to
come into compliance;

g. The ownership changes, physical consolidation with another waterworks, or other
feasible and appropriate means of consolidation that would result in compliance; and

h. The availability of an alternative source of drinking water, including the feasibility
of partnerships with neighboring waterworks, as identified by the waterworks or by
the commissioner consistent with the capacity development strategy.

D. Disposition of an exemption application request.

1. The commissioner may reject any request for an exemption by sending a rejection
notice to the applicant. The rejection notice shall be in writing and shall state the reasons

for the rejection. A rejection notice constitutes a case decision. The applicant has the
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provided with an opportunity for an informal fact-finding proceeding as provided in § 2.2-

4019 of the Code of Virginia.

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

3. The commissioner shall propose a schedule for:

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

b. Implementation by the waterworks of such control measures as the commissioner
may require for each contaminant level and treatment technique requirement
covered by the exemption.

4. The schedule shall be prescribed by the commissioner at the time the exemption is
granted.

5. For a waterworks that serves a population of not more than 3,300 persons and that
needs financial assistance for the necessary improvements under the initial compliance
schedule, an exemption granted by the commissioner may be for one or more additional
two-year periods, but not to exceed a total of six additional years, only if the
commissioner establishes that the waterworks is taking all practicable steps to meet the
requirements of the exemption and the established compliance period. The
commissioner will document the findings in granting an extension under this subdivision.

E. Public hearings on exemptions and their schedules.

1. Notice of a public hearing shall be provided before an exemption and schedule
proposed by the commissioner pursuant to subsection D of this section may take effect.
A notice given pursuant to the preceding sentence may cover the granting of more than
one exemption and a public hearing held pursuant to sueh the notice shall include each
of the exemptions covered by the notice.

2. Notice of a public hearing on an application for an exemption and its schedule shall be
advertised in at least one major newspaper of general circulation in the region in which
the waterworks is located.

3. The notice shall include a summary of the proposed exemption and its schedule and
shall contain the time, date, and place of the public hearing.

F. Issuance of exemption.

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

2. Such The schedule shall establish the timetable by which the waterworks shall comply
with each contaminant level and treatment technique requirement prescribed by this
chapter. If the schedule for compliance exceeds five years from the date of issuance of
the exemption, the commissioner shall document the rationale for the extended
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compliance period. Such schedule shall also consider if the waterworks is to become
part of a regional waterworks.

G. Posting of exemptions. All exemptions granted to any waterworks are nontransferable.
Each exemption must be attached to the operation permit of the waterworks to which it is
granted. Each exemption is a condition to that permit and is revoked when the permit is
revoked.

H. No exemption shall be granted to 12VAC5-590-380, 42VAC5-590-400—er12/AC5-590-
420 B1+b12VACSE-590-384-0or 12VACS-590-388 or 12VACS5-590-395.

12VAC5-590-160. Fypes-ofhearings: (Repealed.)
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12VAC5-590-190. PermitsConstruction permits.

A. No owner or other person shall cause or allow the construction or change in the manner
of transmission, storage, purification, treatment, or distribution of water (including the extension
of water pipes for the distribution of water) at any waterworks or water supply without a written
construction permit or a general permit for distribution mains from the commissioner.

B. Construction permits may not be required for the extension of water distribution piping
provided that the projects meet the requirements in § 32.1-172 A of the Code of Virginia.

C. Individual construction permits for distribution mains are not required for waterworks that
obtain a general permit (See 12VAC5-590-300).

Furthermore;no-D. No owner or other person shall cause or permit allow any waterworks or
water-supply to be operated without a written operation permit issued by the commissioner
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E. Conditions may be imposed on the issuance of any permit, and no waterworks erwater
supply may be constructed, modified, or operated in violation of these conditions.

12VAC5-590-200. Procedure for obtaining a construction permit.

A. Construction permits are issued by the Commissioner-commissioner, but all requests for
a construction permit are directed initially to the Field-Office-Department. The procedure for
obtaining the permit includes the following steps:

1. Owners shall notify the Department of all construction projects, except water
distribution main projects that are permitted under the provisions of a general permit for
construction (see 12VAC5-590-300), or when the project is for water distribution mains
eight inches in diameter or less, and designed to serve less than 15 connections (see
§ 32.1-172 A of the Code of Virginia).

2. At the discretion of the Department, a preliminary engineering conference with the
Department personnel may be required prior to submission of design plans and
specifications. The preliminary engineering conference shall define the scope of the
project, project phasing, milestones, and deliverables. An evaluation procedure shall be
agreed upon and the conference shall be documented. Conferences shall be required
for projects proposed using alternative delivery methods authorized under the § 2.2-
4308 of the Code of Virginia;

3. The submission of a Waterworks Permit Application to the Department on a form
approved by the Department;

4. The submission of a comprehensive business plan pursuant to § 32.1-172 B of the
Code of Virginia;

5. The submission of a Preliminary Engineering Report (PER), if required by the
Department. The need for, and scope of, the PER shall be established during the
preliminary engineering conference; and

6. The submission of plans, specifications, design criteria and other supporting design
data. This submission may include manufacturers' equipment data sheets, drawings,
and specifications, when the specific materials or equipment to be used in the project
have been preselected by the owner with the engineer’s concurrence.

B. Well site inspection. When, upon inspection by the Department, one or more well
locations are found suitable for well sites, tentative approval in writing shall be furnished to the
owner _authorizing the drilling of the well or wells, the exact location where each well is to be
drilled, and the well construction requirements. This tentative approval will become void after a
12-month period.

Part I, page 33



REVIEW DRAFT 3-9-2017 for WATERWORKS ADVISORY COMMITTEE

Grey sections are adopted from the federal regulations.

Part |, page 34



REVIEW DRAFT 3-9-2017 for WATERWORKS ADVISORY COMMITTEE

Grey sections are adopted from the federal regulations.

D: C. Plans for waterworks improvements shall provide the following information, where

applicable:
1. A general layout whieh that includes:

a. Suitable title, to include name of waterworks;;
b. Name of owner of waterworks;;

c. Area or institution to be served;;

d. Scales-infeet;

e. North Point;;

f. Datum used;;

B L n icinall I 1
h—g. Date, address, and name of designing owner's engineers;
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k-h. Location and size of existing water mains;; and

L—i. Location and nature of existing waterworks structures and appurtenances
affecting the proposed improvements noted on one sheet.

2. Detailed plans which that include where applicable:
a. Stream crossings, providing profiles with elevations of the stream bed and the

normal and-extreme-high-andHow-waterlevels;water level;

b. Profiles having a horizontal scale of not more than 100 feet to the inch and a
vertical scale of not more than 10 feet to the inch, with both scales clearly indicated;;

c. Location and size of the property to be used for the groundwater development with
respect to known references such as street intersections or section lines;;

d. Topography and arrangement of present or planned wells or structures, with
contour intervals not greater than two feet;;

e. Elevation of highest known flood level, floor of structure, upper terminal of
protective casing, and outside surrounding grade, using United States Coast and
Geodetic Survey, United States Geological Survey, or equivalent elevations where
applicable as_a reference;;

f. Schematic-drawing—A completed Uniform Water Well Completion Report, Form
GW-2, and schematic drawings of well construction, showing diameter and depth of
drillholes drill holes, casing and liner diameters and depths, grouting depths,
elevations and designation of geological formation, water levels, and other details to
describe the proposed well completely;;

g. Leeation-If not previously submitted in the PER: location of all potential sources of
pollution within 250 1000 feet (erfurtherdepending-upon-aquifertype-and-recharge

area) of drilled wells, 100 feet of treated water storage facilities, five miles upstream
from surface water intakes, and the entire drainage area of springs;

h. Size, length, identity and location or sewers, drains, water mains, and water
treatment plant structures;

i. Schematic flow diagrams and hydraulic profiles showing the flow through various
water treatment plant units;;

j- Piping in sufficient detail to show flow through the water treatment plant, including
waste lines;;

k. Location of all chemical feeding equipment and points of chemical application;;

I. All appurtenances, specific structures, equipment, water treatment plant waste
disposal units and point of discharge having any relationship to the plans for water
mains andlor or waterworks structures;;

m. Location of sanitary or other facilities such as lavatories, showers, toilets, and
lockers;;

n. Location, dimensions and elevations of all proposed water treatment plant
facilities;; and
0. Adequate description of all features not otherwise covered by the specifications.

E: D. Specifications for waterworks |mprovements shaII provide the foIIowmq information,

where appllcable C
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1. A program for keeping existing waterworks facilities in operation during construction of
additional facilities so as to minimize interruption of service;;

2. Laboratory facilities and equipment, as well as sampling taps and their locations;;
3. Number and design of treatment process componentss;;

4. Materials or proprietary equipment for sanitary or other facilities including any
necessary backflow or backsiphonage protection;;

5. Workmanship;; and
6. Other equipment.

E—E. Design criteria. A summary of complete design criteria shall be submitted for the
proposed project, containing but not limited to the following information, where applicable:

1. Yield-of source-of supply; Source withdrawal capacity;
3Areaobwatershed,;

4-2. Estimated water consumption, including average day, maximum day, and peak
hour flows;

5-3. Number and type of proposed services;;
6-4. Fire-fighting requirements;;

+-5. Basin capacitiess;;

8-6. Retention times;;

9-7. Unit loadings;;

40-8. Filter area and proposed filtration rate;;
144-9. Backwash rate;; and,

42-10. Feeder capacities and ranges.

11. A copy of the plat plan of the well lot showing that it has been duly recorded or a
copy of the recorded subdivision plan showing the well lot.

12. A dedication document duly recorded with the clerk of the circuit court stating that
the well lot shall be used only for waterworks appurtenances as long as this lot is utilized
as part of a waterworks.

12VAC5-590-210. Fermal requirements Requirements for the
submission of engineering data.

A. In accordance with Article1{(§-54-1-400-et-seq-}-of Chapter4-of Title-54-4 the provisions
of Chapter 4 (§54.1-400 et seq.) of Title 54.1 of the Code of Virginia, all drawings,
specifications, and engineer's reports submitted for approval shall be prepared by or under the
supervision of a licensed professional engineer legally qualified to practice in Virginia; unless
submitted under §54.1-408 of the Code of Virginia for practice of land surveying in subdivisions.

faeamﬂe—ef—sueh—seaL The quantltv format and method of submlssmn shaII meet the

reviewevaluation needs of the Department and shall be consistent with requirements in Chapter
42.1 (§ 59.1-479 et seq.) of Title 59.1 of the Code of Virginia.
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C. All reports, plans, and specifications shall be submitted to the field-office Department at
least 60 days prior to the date upon which action by the division commissioner is desired.

D. If the procedures for obtaining a construction permit in 12VAC5-590-200 are not complied
with, or if plans and specifications are found to be incomplete or inadequate for detailed-review
evaluation, the plans and specifications will be returned to the submitting party. If revisions to
the plans or specifications or both are necessitated, a-letterwill-be-sent-to the engineer who
prepared them eutlining-the will be notified in writing of the necessary revisions. Revised plans
or specifications or both constitute a resubmittal:—however—the division—will-make—every
resubmission. Every effort will be made to complete the review—of-such evaluatlon of these
reV|S|ons promptly iew

12VAC5-590-220. Compliance with the Manual of Practice.

A. The design guidelines set forth in the Manual of Practice {(Parttb-specify general criteria
for the design and construction of waterworks. The division commissioner may impose
standards or requirements which that are more stringent than those contained in the Manual of
Practice when required for—critical-areas—or-special-conditions to_meet drinking water_quality
standards. Any suech special standards or requirements with a federal mandate shall take
precedence over the criteria in the manual and will be items which that warrant careful
consideration at the preliminary engineering conference, referenced in 12VAC5-590-200-B.

B. Designs submitted for waterworks must demonstrate that the waterworks will adequately
safeguard public health. Submissions which that are in substantial compliance with the Manual
of Practice or additional requirements of the department commissioner, as noted abevein
subdivision A of this section, will be approved. Justification for a design may be required for
those portions of the submitted design which that differ from the criteria of the division;

commissioner or the Manual of Practice,—er-aceepted—engineering—practices. Deviations from
“shall® mandatory criteria contained in the Manual of Practice which-the-design-engineer-in-his
judgment—believesto—be substantial-in—nature shall be identified and justified. For each
deV|at|on Ihe—ewlelen the commissioner may FeqH#e—ehanges—m—ee&gns—w#Heh—aFe—net—m

owner issue a de5|qn exceptlon or require compllance W|th the criteria.

C. Final, complete, and detailed plans and specifications submitted in accordance with the
provisions of 12VAC5-590-200 and 12VAC5-590-210 will be reviewed evaluated by the division
commissioner as soon as practicable upon receipt. Such-plans Plans and specifications will be
approved if they demonstrate substantial compliance with the design criteria set forth in the
Manual of Practice and if the waterworks as constructed or modified, will be able to function in

compllance W|th the—eperatn—*rg—icegetatmqe—eet—ferth—m Part II of this chapter. One—set—ef—the

D. Comphance with the Manual of Practice for transient noncommunity waterworks is
allowed the following exemptions as long as the conditions in subsection E of this section are
satisfied:

1. The design of a transient noncommunity waterworks is exempted from the
professional engineer licensure requirement of 12VAC5-590-210 under the following
conditions:

a. The waterworks shall serve no more than 100 persons per day.

b. The waterworks shall consist only of one source, small pressure tank, and single
service connection.
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c. The single service connection shall be a building or structure of less than 5,000
square feet total floor space. The determination of square footage shall be calculated
using the outside perimeter of the building or structure.

2. Although the well of a transient noncommunity waterworks is required to use a water
well system provider certified by the Virginia Department of Professional and
Occupational Regulation for drilling wells, the remainder of the waterworks facility
construction at a transient noncommunity waterworks may be performed by a master
plumber or a certified water well system provider, as defined in § 54.1-1129.1 of the
Code of Virginia.

E. The conditions for exemptions of the Manual of Practice for transient nhoncommunity
waterworks specified in_subsection D of this section are as follows:

1. The owner shall submit a signed and dated statement attached to the permit
application, certifying that subsection D of this section will be satisfied.

2. The owner shall submit information related to the design, construction, and materials
used as required by the commissioner.

12VAC5-590-230. Issuance of the construction permit.

A. Upon approval of the plans and specifications, the commissioner will issue a permit to the
owner to construct or modify his the waterworks or water supply in accordance with the
approved plans and specifications.

B. The construction permit shall be valid for a period of five years. If construction has not
begun within five years but were to proceed in the future, the owner shall reapply for a
construction permit.

C. The construction permit may include conditions for securing equipment certifications and
performance validations.

12VAC5-590-240. Revisions of approved plans.

A. Any deviations from approved plans and specifications affecting capacity, hydraulic
conditions, operating units, the functioning of water treatment processes, or the quality of water
to be delivered must be approved by the division commissioner before any such-changes of
these deviations are made.

B. Revised plans and specifications shall be submitted in time to permit-allow the review
evaluation and approval of sueh plans or specifications before any construction work which that
will be affected by sueh the changes is begun.

12VAC5-590-250. Statement required upon completion of construction.

A. Upon completion of the construction or modification of the waterworks the owner shall
submit to the field—officeDepartment a statement signed by a licensed professional engineer
stating that the construction work was completed in accordance with the approved plans and
specifications, revised only in accordance with the provisions of 12VAC5-590-240. This
statement is_called a statement of completion of construction and shall be based upon
inspections of the waterworks during and after construction or modifications, that are adequate
to insure the truth of the statement_of completion of construction.
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B. The project documents may require _a performance verification report to confirm the
design, performance criteria, and appropriate emergency procedures for specific processes and
equipment. The project documents may also require operator training. If these requirements are
included in the project documents, then the statement of completion of construction shall also
include the performance verification report and a certification of successful operator training, as

applicable.

12VAC5-590-260. Issuance of the operation permit.

A. Upon receipt of the 12VACE-590-250 statement of completion of construction and
inspection by the Department to insure that the project has been satisfactorily completed, and

satlsfactorv bacterloloqlcal test results are recelved as appropriate, the comm|SS|oner will |ssue

B. When a waterworks changes ownership, the new owner shall submit a Completed
Waterworks Permit Application to the Department within 30 days of the purchase date.

C. An owner shall not operate a waterworks without first having obtained an operation
permit except as provided in 12VAC5-590-290.

D. An owner shall not operate a substantially modified waterworks without first obtaining an
amended operation permit.

E. The commissioner shall establish the type (community, nontransient noncommunity, or
transient noncommunity), classification and permitted capacity of the waterworks and specify
these on the operation permit. Conditions may be included with the permit for operator,
monitoring, and reporting requirements.

12VAC5-590-270. Inspectionand-correetion: Startup testing and
inspections.

A. Within-30-days—after Before placing a new or modified waterworks or water supply into
operation following construction, the owner shall test the water produced in a manner
acceptable to the division commissioner. The field-office—will-be-netified owner shall notify the
Department of the time and place of the tests. Resulis The owner shall send the results of the
tests will-be-sent to the field-officeDepartment.

B. The commissioner,—a-member-of-the board,—ora-member-of-the-division has a right to
inspect any waterworks or water supply and to be present for any testing in accordance with
Title 32.1 of the Code of Virginia.

12VAC5-590-280. Procedure for obtaining a construction permit for well
sources. (Repealed.
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12VAC5-590-290. Procedure for issuance of special permits for new or
nonconventional methods, processes, and equipment Issuance of a

temporary operation permit.

A. Water treatment methods, processes, and equipment which that are not covered by the
design criteria of Part Il erRPart/ of this chapter, and which in principle or application are new
or nonconventional, are subject to a special temporary permit application procedure in lieu of
that set forth in 12VAC5-590-200. A special temporary permit may be issued only after detailed
review evaluation of all engineering data and after a period of extensive monitoring of the water
treatment plant performance.

B. Fhe-policy-of- the-board-is-to-encourage Submission of data on new or nonconventional

methods, processes, and equipment. The Department encourages the development of any new
or nonconventional methods, processes and equipment which; by virtue of treatability studies,
appear to have application for the—purification-of raw water treatment. However, these new or
nonconventional developments shall have been thoroughly tested in a full scale or

representative pilot plant installation before approval-of-a—plant—utilizing—this—process these
processes and equipment can-be-employed are approved and an operation permit issued. The

result-of thistesting—must results shall be submitted to the field-officeDepartment. The testing
required on new or nonconventional developments will generally follow these guidelines:

1. All procedures used in validating the process shall be conducted under the
supervision of a licensed professional engineer experienced in the field of environmental
engineering, the owner's engineering staff, or a testing firm acceptable to the division
commissioner;

2. Samples shall be collected and analyzed in a manner which that would demonstrate
water treatment plant effectiveness and efficiency under adverse conditions and over
extended periods of time in the area of the proposed installation;

3. The data shall be from continuous operation of a full scale or pilot plant treating the
type of water to be handled;
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4. Automatic indicating, recording, and totalizing flow measuring equipment shall be
provided and total flow shall be recorded daily;

6. 5. If the raw—water-source source water receives upstream dlscharges of treated
industrial wastes or sewage—effluents treated wastewater, automatic indicating and
recording equipment shall be provided for continuously monitoring the pH of raw and
finished water and chlorine residual of finished water;

+ 6. The minimum sampling and analysis program will be established by the division
commissioner in accordance W|th the process under investigation; and,

ut|I|ze methods that are conS|stent W|th 12VACS 590 440.

C. Submission of plans. Detailed plans shall be submitted where possible showing how, in
case of nonacceptance, the water treatment plant or treatment unit will be converted to, or
replaced with, a proven process. Also, financial resources must be assured to make the
conversion (for example: funds placed in escrow or a bond posted).

D. Issuance of a construction permit. After review evaluation of the plans and testing data,
the commissioner will issue a construction permit if he-is-satisfied the performance data verifies
that the method, process, or equipment will may efficiently produce water that-will-meet in
accordance with design specifications and the operation standards of Part Il of this chapter, and

that the method, process, or equipment may be converted-to—aconventionaltechnique,—if

necessary installed as conventional for similar site specific operation.

E. Issuance of temporary operation permit - Upon completion of construction or modification,
a provisional temporary permit for a definite period of time will be issued for the operation of the
new or nonconventional methods, processes, and equipment. Not more than one provisional
temporary permit will be granted for a similar installation during the evaluation period. The
provisional temporary operation permit shall require that:
1. The evaluation period shall be a minimum of 12 months and no longer than 18
months; and
2. The holder of a provisional temporary operation permit must shall submit reports on
operation during the evaluation period as required by the divisior commissioner. The
reports shall be prepared by a licensed professional engineer experienced in the field of
environmental engineering, the owner's operating or engineering staff, or a testing firm

aeeeptable—te—the—dwen rganrzano

F. The commissioner may issue a temporary operation permit if the waterworks is not in

compliance with the regulations and public health will not be jeopardized. The temporary permit
may be issued for such period of time and subject to conditions as the commissioner may deem
appropriate for the owner to achieve compliance with this chapter.
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12VAC5-590-300. Precedurefor-obtaining Issuance of a general permit

for construction of distribution mains.

A. In lieu of obtaining a permit for each distribution main project, an owner may elect to
obtain a general permit for construction of distribution mains. These general permits are issued
by the commissioner, but all requests for a general permit are directed initially to the field
officeDepartment.

B. The following procedurefor-obtaining-the requirements shall be satisfied for the issuance
of a general permit shallbe-used:

1. The owner shall develop, adopt, and have division the commissioner’s approval of
general specifications and plan details covering water main design and construction. The
general specifications shall be at least as stringent as the requirements contained in this
chapter.

2. The owner shall enter into a-memerandum-of-understanding-(MOW) a Memorandum
of Understanding (MOU) with the division—which—outlines—thefollowing commissioner.

The commissioner will outline the _waterworks-specific requirements, and the owner's
method of compliance with such—requirements: the requirements. The waterworks-
specific requirements include, but are not limited to the following:
a. The maximum size of pipe to be covered by the general permit;
b. The means for modifying the divisior-Department approved general specifications
and plan details;
c. The maintenance of engineering capabilities satisfactory to the division
commissioner, either on-staff or through contractual arrangements;
d. The preparation of engineering plans and specifications for individual projects;
e. The maintenance of up-to-date distribution system maps and other appropriate
records; and

f. The submission by the owner to the-division Department of appropriate reports,
including an annual report and summary, concerning all projects constructed under
the terms of the generalpermit MOU and information concerning changes to the
distribution system.

C. Once the general specifications are approved and the MQOU is agreed to by the
commissioner, a general permit for distribution mains may be issued with the MOU attached.

D. The general permit allows for construction of distribution mains. The duration for the
general permit is five years.

12VAC5-590-310. Amendment or reissuance of operation permits.

The commissioner may amend or reissue a-an operation permit where there is a change in
the manner of storage, the treatment, or the source—of supply—of-the water supply at the
permitted location, or for any other cause incident to the protection of the public health, or for
the supplying of pure potable water, provided notice is given to the owner, and, if one is
required, a hearing held in accordance with the provisions of subdivisions4-and-2-of 12/ AC5-
590-160 12VACS5-590-115.
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12VAC5-590-320. Revocation ersuspension-ofa of an operation permit.

A. The commissioner may suspend-or revoke a an _operation permit in accordance with
Administrative Process-Act the APA. Reasons for revocation ef-permits are as follows:

1. Fallure to comply with the conditions of the Qeratlo permlt

5— 3. Any of the grounds speC|f|ed in § 32.1-174 of the Code of V|rg|n|a

B. Procedure for revocation of operation permit. When revoking er-suspending-permits an
operation permit in accordance with the-above subsection A of this section, the commissioner
shall:

1. Send a written notice of intent to suspend-er revoke by certified mail to the last known
address of the waterwerks owner. The notice shall state the reasons for the proposed
suspension—or revocation of the Qeratlo permlt the authority under WhICh the
commissioner proposes to act, and

offer opportunity for an administrative proceeding in accordance with 12VAC5-590- 115

2. Provide at least 30 days advance notice of the hearing administrative proceeding.

12VAC5-590-330. Monitoring, records, and reporting.

A. The commissioner or the-division Department may require the owner er-operator-of-any
waterworks—or-watersupply to install, use, and maintain monitoring equipment for the control

and testing of water flowing through the water treatment plant to:
1. Identify and determine the cause of operational problems,
2. Determine the necessary corrective actions for these problems,
3. Ensure compliance with Part Il of this chapter, and
4. Prepare the finished water for entry into the distribution system.

B. Sampling and testing shall be by methods approved by the divisior commissioner. Test
results shall be recorded, compiled, and reported to thefield—office Department in a format

approved-by acceptable to the division commissioner.
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Proposed Amended Waterworks Regulations
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12VACS5-590-590. Cross—connections: (Repealed.)........cuuveiiiiiiiiiiiiiiii e 34
12VAC5-590-600. CCCP Responsibilities. .........ccoiuiiieiiiiie et 34
12VACS5-590-610. Containment peliey-of backflow.............oeeiiiiiiiiii s 35
12VAC5-590-620. Type of protection required. (Repealed.) ... 37

12VAC5-590-630. Backflow prevention assemblies, devices, and methods for containment. ...38

12VAC5-590-340. General-Compliance standards.

A. All physical, chemical, bacteriological, or radiological analyses for the purpose of

demonstratmg compllance with pHmaFy—and—seequaFy—maaemHm—eentamnant—tevels—aenen

Labe#afeer—Sewrees—(DGl:S) DCLS or in by Iaboratorles certlfled by the Dwgeneﬁeenselmmed
Laberatory-Services DCLS for such purposes unless listed in 12VAC5-590-440 C. The owner is
responsible for the collection and submission of all samples. The commissioner may require
sampling and testing that exceeds the minimal requirements specified in this chapter. A sample
is deemed to have been collected only if-and when its results are made known to the Officeof
Brinking-WaterOBWDepartment.

B. Specific limits. No attempt has been made to prescribe specific limits for every
contaminant that might occur in a water supply or waterworks. Although the need exists for
continued attention to the entry of chemical, physical, bacteriological, and radiological
substances into drinking water, the limits are confined to substances recognized as being
detrimental to the health or well-being of the consumer or cause significant degradation of the
usefulness of the water. Limits for innumerable substances would require an impossible burden
of analytical examination. The specific limits included in this chapter are listed in Tables 340.1

through 340.7.
C. Compliance is determined:
1. Based on sample results or averages, where applicable, rounded to the same number

of significant figures as the PMCL, SMCL, AL, or MRDL of the contaminant in question,
or

2. By the application of the specific treatment technique for particular contaminants (See
12VAC5-590-391).

TABLE 340.1.
Inorganic Chemicals.
Substance PMCL (mg/L)

Antimony 0.006

Arsenic 0.0102

Asbestos 7 Million Fibers/Liter (longer than 10 um)
Barium 2

Beryllium 0.004
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Cadmium 0.005

Chromium 0.1

Cyanide (as free Cyanide) 0.2

Fluoride 4.0°

Mercury 0.002

Nickel No Limits Designated

Nitrate (as N) 10¢

Nitrite (as N) 1.0¢

Total Nitrate and Nitrite (as N) 10¢

Selenium 0.05

Thallium 0.002
Substance Secondary Maximum Contaminant Level (mg/L)

Aluminum 0.05-0.2¢

Chloride 250¢

Copper 1.0

Corrosivity Noncorrosive

Fluoride 2.0

Foaming Agents 0.5¢

Iron 0.3

Manganese 0.05

Silver 0.1

Sulfate 250¢

Zinc 5

Substance Action Level (mg/L)

Lead 0.015

Copper 1.3

a Arsenic sampling results shall be reported to the nearest 0.001 mg/L.

b For artificially fluoridated waterworks, the optimum control limit is 0.7 mg/L.

¢ Significant figures are noted as shown. For values with trailing zeros, significant figures are noted
as shown. The limits for nitrate and nitrate-nitrite have two significant figures. The limits for
chloride and sulfate have three significant figures.

d Varying water quality and treatment situations necessitates a flexible range for the aluminum

SMCL. Owners are encouraged to maintain as low an aluminum concentration as possible. If the
aluminum concentration in the finished water causes discoloration, the owner is urged to contact
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the Department.
¢ Concentrations reported in terms of Methylene Blue Active Substances.

TABLE 340.2.
Organic Chemicals.
Substance PMCL (mg/L)
\iele]
Benzene 0.005
Carbon Tetrachloride 0.005
Chlorobenzene (also called monochlorobenzene) 0.1
o-Dichlorobenzene 0.6
p-Dichlorobenzene 0.075
1,2-Dichloroethane (also called ethylene dichloride) 0.005
1,1-Dichloroethylene (also called dichloroethene) 0.007
cis-1,2-Dichloroethylene 0.07
Trans-1,2-Dichloroethylene 0.1
Dichloromethane (also called methylene chloride) 0.005
1,2-Dichloropropane 0.005
Ethylbenzene 0.7
Styrene 0.1
Tetrachloroethylene (PCE) (also called perchloroethylene) 0.005
Toluene 1
1,2,4-Trichlorobenzene 0.07
1,1,1-Trichloroethane 0.2
1,1,2-Trichloroethane 0.005
Trichloroethylene (TCE) 0.005
Vinyl Chloride 0.002
Xylene (total 102
SOC

Acrylamide TTP
Alachlor (also called Lasso) 0.002
Atrazine 0.003
Benzo(a)pyrene 0.0002
Carbofuran 0.04
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Chlordane 0.002
Dalapon 0.2
Di(2-ethylhexyl)adipate (also called Bis(2-ethylhexyl)adipate) 0.4
Di(2-ethylhexyl)phthalate (also called Bis(2- 0.006
ethylhexyl)phthalate)

1,2-Dibromo-3-chloropropane (DBCP) 0.0002
2,4-Dichlorophenoxyacetic Acid (2,4-D) 0.07
Dinoseb 0.007
Diquat 0.02
Endothall 0.1
Endrin 0.002
Epichlorohydrin jN
Ethylene dibromide (EDB) (also called 1,2-Dibromoethane) 0.00005
Glyphosate 0.7
Heptachlor 0.0004
Heptachlor epoxide 0.0002
Hexachlorobenzene 0.001
Hexachlorocyclopentadiene 0.05
Lindane (also called gamma-HCH and gamma BHC) 0.0002
Methoxychlor 0.04
Oxamyl (Vydate) 0.2
Pentachlorophenol(PCP) 0.001
Picloram 0.5
Polychlorinated biphenyls (PCBs) 0.0005
Simazine 0.004
2,3,7,8-TCDD (Dioxin) 3X10%
Toxaphene 0.003
2,4,5-Trichlorophenoxypropionic Acid (2,4,5-TP_or Silvex) 0.05

aThe limit for xylene has two significant figures.

b Each waterworks must certify annually to the Department that when acrylamide and
epichlorohydrin are used to treat water, the combination (or product) of dose and monomer level
does not exceed the levels specified as follows: (i) acrylamide = 0.05% dosed at 1 mg/L (or
equivalent) and (ii) epichlorohydrin = 0.01% dosed at 20 mg/L (or equivalent). The certification
shall be in writing, using third party certification approved by the Department or the manufacturer's
certification.
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TABLE 340.3.
Physical Quality

Parameter Standard Concentration
Color SMCL 15 Color Units
Odor SMCL 3 Threshold odor numbers
pH SMCL 6.5-8.5
Total Dissolved Solids SMCL 500 mg/L?
(TDS)
Turbidity Treatment Technigue See 12VAC5-590-395 A 2 b

aTDS has three significant figures.

b Operational goal: Surface water treatment plants with gravity flow granular media filters are
capable of producing filtered water with a turbidity consistently less than 0.10 NTU. Therefore, for
water treatment plants, the operational goal for filter effluent turbidity for each filter, before any
post-filtration chemical addition is 0.10 NTU.

Parameter

Combined radium-226 and radium-228.

Gross alpha particle activity (excluding Radon and uranium)

Beta particle and photon radioactivity.

Uranium
Radionuclide Critical Organ
Tritium Total Body
Strontium-90 Bone Marrow
TABLE 340.5.
Microbial Contaminants.
Contaminant PMCL or TT
Cryptosporidium 1T
Minimum 99% (2-log) removal plus additional log removal or
inactivation based upon bin classification in 12VAC5-590-401 D.
Giardia lamblia T
99.9% (3-log) removal/inactivation.
Viruses IT
99.99% (4-log) removal/inactivation
Legionella T
No limit, but if Giardia lamblia and viruses are
removed/inactivated, according to the treatment technigues in
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12VAC5-590-395, Legionella will also be controlled.

Heterotrophic plate

count (HPC)

T

contaminant, it is an analytic meth
of bacteria found in water.)

No more than 500 bacterial colonies per milliliter. (HPC is not a

od used to measure a variety

Escherichia coli (E. coli) PMC

L

(1) Any E. coli-positive repeat sample following a total coliform-

positive routine sample.
(2) Total coliform-positive repeat s

ample following an E. coli-

positive routine sample.

(3) Failure to collect all require repeat samples following an E.

coli-positive routine sample.

(4) Failure to test for E. coli when any repeat sample tests

positive for total coliform.

TABLE 340.6.
Disinfection Byproducts.
Parameter PMCL (mg/L)

Total trihalomethanes (TTHM)
m Bromodichloromethane
mBromoform 0.0802
mChloroform
mDibromochloromethane
Haloacetic Acids (five) (HAA5S)
mBromoacetic acid
mDibromoacetic acid

a
mDichloroacetic acid 0.060
mMonochloroacetic acid
mTrichloroacetic acid
Bromate 0.0102
Chlorite 1.08

a The limits for TTHM, HAA5 and bromate have three significan

t figures. The limit for chlorite

has two significant figures.

TABLE 340.7.

Maximum Residual Disinfectant Level Goals (MRDLG) and Maximum Residual Disinfectant

Levels (MRDL) for Disinfectants.

Disinfectant residual

MRDL (mg/L)

Chlorine

4.0 (as Clp)?
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Chloramines 4.0 (as Clp)?
Chlorine dioxide 0.8 (as ClO»)

aChlorine and chloramines have two significant figures.

D. Notwithstanding the MRDLs in Table 340.7, owners may increase residual disinfectant
levels in—the-distribution—system of chlorine or chloramines (but not chlorine dioxide)_in the
distribution system to a level and for a time necessary to protect public health. This may include
specific microbiological contamination problems caused by circumstances such as, but not
limited to, distribution line breaks, storm run-off events, water supply contamination events, or
cross-connection events.

12VAC5-590-350. Sanitary surveys Assessments and sanitary surveys.

A. Frequent assessments shall be made by the owner of the water supply seurce-and
waterworks to locate and identify health hazards to the waterworks. The manner and frequency
of making these assessments, and the rate at which discovered health hazards are to be
removed, shall be the responsibility of the owner. Every effort shall be made by the owner, to
the extent of his jurisdiction, to prevent the degradation of the quality of water supphyr-seources
supplies.

B. The-commissionermay-perform-sanitany-surveys—The Department is required to perform
sanitary surveys and site visits to assess the condition of waterworks and water supplies.
Pursuant to §32.1-25 of the Code of Virginia, the Department personnel have the right, with the
owner's consent, of entry onto the waterworks property and facilities to inspect, investigate,
evaluate, conduct tests, and collect samples for testing for the purposes of determining
compliance with the provisions of any law, regulation, or order administered by the Board or
commissioner or _any conditions in_a permit, license, or certificate issued by the Board or
commissioner. Owners shall provide any existing information requested by the commissioner
that will enable the-commissionerthe Department personnel to conduct the sanitary survey or
site visit.

C. A sanitary survey includes, but is not limited to, an ensite evaluation of all of the following
eight components:

1. Source;

2. Treatment;

3. Distribution system;

4. Finished water storage;

5. Pumps, pumping facilities, and controls;

6. Monitoring, reporting, data verification, and a special monitoring evaluation during
each sanitary survey to determine whether the waterworks monitoring is appropriate or
needs modification;

7. Waterworks system management and operation; and,

8. Number and classification of licensed-operator(s) operator or operators—required—in
12/AC5-590-460. Licensed-operators Operators shall also comply with all applicable

regulations promulgated by the Virginia Board for Waterworks and Wastewater Works
Operators and Onsite Sewage System Professionals, Department of Professional and
Occupational Regulation.
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D. Significant deficiencies discovered as a result of a sanitary survey shall be addressed in
accordance with the following:

1. The commissioner shall issue written notification describing the significant deficiency
to the owner.

2. Within 30 days of the significant deficiency notification, the owner shall consult with
the commissioner regarding the appropriate corrective action with a schedule for
implementing corrective action. Any waterworks with significant deficiencies must have a
Corrective Action Plan (CAP) as described in 12VAC5-590-421 A.

3. Within 45 days of the significant deficiency notification, the owner shall submit a CAP
with a schedule for meeting the requirements of 12VAC5-590-421 A.

12VAC5-590-360. Responsibility;Responsibilities of the owner.

A. The-waterutility owner or-owner-of the property served;{o-the-extent-of their respective
jurisdietions; shall provide and maintain conditions throughout the entirety of the watersupply
system waterworks in a manner which that will assure a high degree of capability and reliability
to effectcompliance-with-these-standards comply with Part |l of this chapter. This requirement
shall pertain to the seurce—of-supply water supply, treatment, transmission, storage, and
d|str|but|on faC|I|t|es and the operatlon thereof Ln—aédﬂien—ths—mqwrement—shﬁkmewde—speeﬂe

having W|th the potentlal for impairing the quality of the water as delivered to eustomers—and
the consumers. Preventative control measures identified in
Part |l of this chapter shall be promptly implemented to protect public health.

the purpose of achieving compllance with this chapter, the owner shaII exercise control

of the waterworks from the water supply to the service connection. This requirement
does not imply ownership of, or maintenance for, any portion of the service line where
local agreements and conditions dictate otherwise.

C. The property owner shall exercise control of all buildings, structures, and equipment up to
the point of the service connection to the waterworks. This requirement does not limit or modify
ownership of, or maintenance for, the service line, that may be specified by local agreements
and conditions.
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Article-2
GeneraHnformation
The following sections are adopted from the federal regulations. Detailed text is not included.

12VAC5-590-370. Sampling frequeney Monitoring requirements.

12VAC5-590-372. Inorganic_chemicals monitoring.

12VAC5-590-373. Organic chemicals monitoring.

12VAC5-590-374. Disinfectant residuals, disinfection byproducts, and
disinfection byproduct precursors monitoring.

12VAC5-590-375. Lead and copper monitoring.

12VAC5-590-376. Surface water and GUDI sources treatment
monitoring.

12VAC5-590-377. Physical constituent monitoring.

12VAC5-590-378. Radiological monitoring.

12VAC5-590-379. Groundwater systemwaterworks monitoring.

12VAC5-590-380. Bacteriological quality-compliance.

12VAC5-590-382. Inorganic chemicals compliance.

12VAC5-590-383. Organic chemicals compliance.

12VAC5-590-384. Disinfectant residuals, disinfection byproducts, and
disinfection byproduct precursor compliance.
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12VAC5-590-385. Lead and copper action level compliance.

12VAC5-590-388. Radiological compliance.

12VAC5-590-390. Chemical-and physical qualityPhysical contaminant
compliance.

12VAC5-590-391. Treatment technique requirements.

12VAC5-590-392. Coliform treatment technique triggers and assessment
requirements.

12VAC5-590-395. Surface water and GUDI source, polymer, and recycle
treatment techniques.

12VAC5-590-400. Radielogical-quality: (Repealed)

12VAC5-590-401. Enhanced filtration and disinfection for
Cryptosporidium treatment techniques.

12VAC5-590-405. Lead and copper treatment techniques.

12VAC5-590-410. Determination-of compliance. (Repealed.)

12VAC5-590-411. Disinfection byproduct precursor, disinfection
byproducts, and maximum residual disinfectant level treatment
techniques.

12VAC5-590-415. Uncovered finished water storage.

12VAC5-590-420. Treatment technique requirement. (Repealed).

12VAC5-590-421. Groundwater system-source treatment techniques.
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12VAC5-590-425. Raw water moenitoring requirementsfor groundwater

sourees: (Repealed.)

12VAC5-590-430. Determination of surface water influence of
groundwater sources.

12VAC5-590-440. Analytical methods.

Article-3
Operation-of Waterworks

12VAC5-590-450. General: Facility and personnel management.

Waterworks operation comprises the constant eperation—oversight and management of
facilities and personnel. Consideration must shall be given to such factors as the competent
competency of personnel, standards—of water quality including drinking water standards, water
treatment plant maintenance and cleanliness, analytical laboratory control, operation and
maintenance of plant-equipment—plantrecords—and-safety facilities, including water treatment
plant equipment and distribution system equipment and piping. As the degree-of complexity of
water-treatment the waterworks increases, so does the expertise and skill required to-produce-a

high-qualibrwater-also-inereases of the operating staff.

12VAC5- 590 460. Personnel: (Repealed.)
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CLASS Less Less-than Sonventic m I'“ o
H than0-5 5.000 o
otherthan NMor
fHLASS 5.000-or ) ; m )
more eel |F||uen_t|en I'&a*"'e

12VAC5-590-461. Classification of waterworks, operator requirements,
and operator attendance.
A. Classification of waterworks. All community and NTNC waterworks, including consecutive

waterworks, fitting the classification protocol in this subsection shall be designated as classified

waterworks. The commissioner retains the discretion to assign the classification of the

waterworks or treatment facility either higher or lower. Those community and NTNC waterworks

failing to fall within one of the classifications listed below shall be designated an unclassified

waterworks unless specified otherwise by the commissioner. Normally a TNC waterworks shall
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not be classified and shall not be required to have an operator, unless the commissioner
determines that it is necessary to ensure satisfactory operation of the treatment installed. If a
waterworks consists of multiple treatment facilities, these facilities may be individually classified
for the purpose of determining operator requirements.

1. Class 1 shall mean:

a. Waterworks or a water treatment plant serving 50,000 or more persons, or having
a water treatment plant capacity of 5.0 MGD or more, and employing conventional
filtration or chemical coagulation in combination with membrane filtration; or

b. The waterworks is designated by the commissioner to be Class 1 waterworks.
2. Class 2 shall mean:

a. Waterworks or a water treatment plant serving 5,000 or more persons but fewer
than 50,000 persons or having a water treatment plant capacity of 0.5 MGD or more
but less than 5.0 MGD, whichever range applies, and employing rapid rate
conventional filtration (see 12VAC5-590-874 C), chemical coagulation in combination
with membrane filtration; or

b. Waterworks or a water treatment plant serving fewer than 50,000 persons or
having a water treatment plant capacity of less than 5.0 MGD employing high rate
conventional filtration (see 12VAC5-590-874 C); or

c. The waterworks is designated by the commissioner to be a Class 2 waterworks.
3. Class 3 shall mean:

a. Waterworks or a water treatment plant serving fewer than 5,000 persons or having
a_water treatment plant capacity less than 0.5 MGD, whichever is greater, and
employing conventional filtration or chemical coagulation in combination with
membrane filtration; or

b. Waterworks or a water treatment plant serving 5,000 or more persons or having a
water treatment plant capacity of 0.5 MGD or more, whichever is greater, and
employing one or more of the following: disinfection other than with hypochlorination;
caustic soda feed; iron and manganese removal; ion exchange; slow sand filtration;
aeration; re-chlorination other than with hypochlorination; activated carbon
contactors; membrane or other filtration technologies without chemical coagulation;
fluoridation with a saturator or acid feed; or

c. Waterworks or a water treatment plant employing fluoridation with other than a
saturator not considered a Class 1 or Class 2 waterworks; or

d. The waterworks is designated by the commissioner to be a Class 3 waterworks.
4. Class 4 shall mean:

a. Waterworks or a water treatment plant serving fewer than 5,000 persons or having
a water treatment plant capacity of less than 0.5 MGD, and employing one or more
of the following: disinfection other than with hypochlorination; caustic soda feed; iron
and manganese removal; ion exchange; slow sand filtration; aeration; re-chlorination
other than with hypochlorination; activated carbon contactors; membrane or other
filtration technologies without chemical coagulation ; fluoridation with a saturator; or

b. The waterworks is designated by the commissioner to be a Class 4 waterworks.
5. Class 5 shall mean:

a. Waterworks serving 400 or more persons that:

(1) Provides no treatment; or

(2) Employs one or more of the following treatment processes; or
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(a) Hypochlorination for disinfection; or
(b) Corrosion control with calcite or magnesium oxide contactors or solution feed
except with caustic; or
(c) Sequestration by solution feed.
b. The waterworks is designated by the commissioner to be Class 5 waterworks.
6. Class 6 shall mean:
a. Waterworks serving fewer than 400 persons that:
(1) Provides no treatment; or
(2) Employs one or more of the following treatment processes:
(a) Hypochlorination for disinfection; or

(b) Corrosion control with calcite or magnesium oxide contactors or solution feed
except with caustic; or

(c) Sequestration by solution feed.
b. The waterworks is designated by the commissioner to be a Class 6 waterworks.

B. Operator requirements. The operation of all waterworks must rest in the hands of
qualified staff. The number and qualifications of persons constituting the operating staff at a
waterworks depend principally upon the capacity of the waterworks, the number of persons
served by the waterworks, and the complexity of the treatment process.

1. If a classified waterworks or water treatment plant is without a required operator, the
owner shall notify the Department as soon as reasonably practical but no later than 24
hours of such an occurrence.

2. The operator attendance requirements specified in subsection C of this section are a
minimum to protect the health of the consumer and safety of the operating staff. The
commissioner _may increase the required operating attendance when appropriate to
protect human health.

3. All classified waterworks shall be operated by an operator having a valid license
issued by the Commonwealth of Virginia with a classification equal to or higher than the
classification of the waterworks or water treatment plant being operated. (See definition
of operator in 12VAC5-590-10).

4. Operators are not required at unclassified waterworks.

C. Minimum operator attendance at classified waterworks. For the purpose of this section
and 12VAC5-590-570, all classified waterworks or individual water treatment plants shall
maintain the minimum operator attendance as follows.

1. Class 1. Waterworks shall have a minimum of two operating staff on duty whenever
the water treatment plant is in operation; at least one of the operating staff must be an

operator.
2. Class 2. Waterworks shall have a minimum of one operator on duty whenever the
water treatment plant is in operation.

3. Class 3. Waterworks employing conventional filtration or chemical coagulation in
combination with membrane filtration shall have a minimum of one operator on duty
whenever the water treatment plant is in operation. All other treatment facilities may
have operator attendance similar to Class 4 waterworks.

4. Class 4. Waterworks shall be attended by an operator at least three days per week
except membrane filters treating surface waters or GUDI sources shall be attended by
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an operator daily. The attendance shall be for sufficient time to perform the necessary
operations, monitoring, and maintenance.

5. Class 5 and Class 6.

a. Where no treatment is provided, waterworks shall be attended by an operator at
least twice a month.

b. When treatment is provided, waterworks shall be attended by an operator at least
once per week.

c. The attendance shall be for sufficient time to perform the necessary operations,
monitoring, and maintenance.

D. Operator attendance alternatives.

1. Increased staffing attendance may be required by the commissioner on a case-by-
case basis in order to protect public health and may include, but are not limited to, the

a. Operational history;

b. Facilities employing treatment for compliance with PMCLs or treatment technique

requirement;
c. Complexity of the treatment; and

d. Non-conventional treatment methods.

2. Reduced staffing attendance may be considered by the commissioner on a case-by-
case basis. Evaluation criteria may include, but are not limited to, the following:

a. Operational history;

b. Type of treatment;

c. Facility capacity and hours of operation;

d. Population served;

e. Type and reliability of remote monitoring controls, alarms, and communications;
f. Staffing availability;

a. Frequency of operating staff attendance;

h. Remote monitoring;

i. Reliable staff communications; and

j. Emergency response plans and procedures.

12VAC5-590-470. Waterworks appealzaneecondltlon.

queshenabl&er—pe%%ed—seu;ees—therefere—the The waterworks must shall be malntalned in a
clean and orderly conditionte-achieve-this-goal.

12VAC5-590-475. Removal of wells from service.

A. Temporary inactivation.

1. Any water well temporarily inactivated shall be sealed with a watertight cap or well-
head seal.
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2. The well shall be maintained so that it will not be a source or channel of contamination
during temporary inactivation.

3. The well head shall be visually inspected and documented to verify adequate sanitary
integrity on a quarterly basis.

4. The well lot shall be maintained.
B. Permanent abandonment.
1. Well abandonment shall be supervised by a certified water well systems provider.

2. All well abandonments shall be documented on a Uniform Water Well Completion
Report, Form GW-2, and submitted to the Department within 30 days of completing the
physical abandonment.

3. Groundwater wells that are abandoned shall be sealed by methods that will restore to
the fullest extent possible the controlling geological conditions that existed before the
wells were constructed.

4. Casing and screen materials may be salvaged.

5. The well shall be checked from land surface to the entire depth of the well before it is
sealed to ascertain freedom from obstructions that may interfere with sealing operations.
Sufficient effort shall be made to remove or clear any obstacles that may prohibit sealing
by grouting the complete well depth.

6. The well shall be thoroughly chlorinated prior to sealing.

7. Bored wells and uncased wells shall be backfilled with clean fill to the water level. A
two-foot-thick bentonite grout plug shall be placed immediately above the water level.
Clean fill shall be placed on top of the bentonite grout plug and brought up to at least five
feet from the ground surface. The top five feet of the well casing, if present, shall be
removed from the bore hole. If an open annular space is present around the well casing,
then the annular space shall be filled with bentonite grout to the maximum depth
possible, but less than or equal to 20 feet. A one-foot-thick cement or bentonite grout
plug that completely fills the bore void space shall be placed a minimum of five feet from
the ground surface. As an alternative, bored wells and uncased wells may be completely
filled with concrete, sand-cement, bentonite-cement, or neat cement grout, to within a
minimum _of five feet from the ground surface by introduction through a pipe initially
extending to the bottom of the well. The pipe shall be raised, but remain submerged in
grout or concrete, as the well is filled. The remaining space shall be filled with clean fill
which is mounded a minimum of one foot above the surrounding ground surface.

8. Non-bored wells constructed in unconsolidated formations shall be completely filled
with concrete, sand-cement, bentonite-cement, or neat cement grout to within a
minimum_of five feet from the ground surface by introduction through a pipe initially
extending to the bottom of the well. The pipe shall be raised, but remain submerged in
grout or concrete, as the well is filled. The remaining space shall be filled with clean fill
which is mounded a minimum of one foot above the surrounding ground surface.

9. Wells constructed in consolidated rock formations or which penetrate zones of
consolidated rock may be filled with sand or gravel opposite the zones of consolidated
rock. The top of the sand or gravel fill shall be at least five feet below the top of the
consolidated rock and at least 20 feet below land surface. The remainder of the well
shall be filled with concrete, sand-cement, bentonite-cement, or neat cement grout to
within a minimum of five feet from the ground surface by introduction through a pipe
initially extending to the bottom of the well. The pipe shall be raised, but remain
submerged in grout or concrete, as the well is filled. The remaining space shall be filled
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with clean fill which is mounded a minimum of one foot above the surrounding ground
surface.

10. The location of the well shall be permanently documented for future location.

12VAC5-590-476. Reactivation of wells.

A. The owner shall notify the Department of the intent to reactivate a well.

B. Prior to bringing the well into service, it shall be pumped to waste (purged) for a minimum
of five well volumes, and no less than 30 minutes. The purged well water shall be discharged in
a manner that it will not return to the well, directly or indirectly, during the pumping period.

C. After the well is pumped, water quality samples shall be collected. If the well has been
inactive for less than one year, then two samples shall be collected at least 30 minutes apart
and tested for the presence of E. coli. If the well has been inactive for one or more years, the
well shall be tested for total coliform density (MPN), nitrate, and if determined by the
commissioner, inorganics, VOCs, SOCs, and radionuclides. Satisfactory test results shall be
obtained prior to placing the well in service.

D. A well yield and drawdown test may be required by the commissioner prior to bringing the
well into _service. The test shall be performed in accordance with 12VAC5-590-840 H, as
applicable.

E. A well may be activated for emergency use prior to receipt of satisfactory monitoring
results, if public health and safety are at risk, as determined by the commissioner. In these
circumstances, a special water advisory shall be approved by the commissioner and issued by
the waterworks at the same time the well is activated.

12VAC5-590-480. AnalyticalHlaberatery-contrel Operational control

testing and monitoring.

A. Analyses Water analyses and tests performed at waterworks are made for four main
purposes: to ensure compliance; to control water treatment plant operatlonu to record water
treatment plant performance;; and to improv
mseareh@#value%%plan%anﬁe%h&prefes&m%prowde mformatlon for improving
water treatment plant performance. Tests designed to control operation should shall present
evidence that:

preeess—Q— Each key process, such as mixing, coagulatlon sedlmentatlon flltrat|on
softening, iron and manganese removal, disinfection, and taste and odor control has

proceeded-according-to-plan is effective; and

32. The finished product is clean, is free from objectionable taste er and odor, is free
from undesirable chemical characteristics, and is safe for human consumption.

Eederanen—e#analyneal—metheds—appreved—by—the—dmsrepr Testlnq for requlatorv compllance
purposes shall use an EPA-approved analytical method found in 40 CFR Parts 141 and 143.

Instruments used for operational control purposes must be calibrated in accordance with
manufacturer's instructions. Calibrations shall be documented in a manner acceptable to the
commissioner.
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C. Ample laboratory space shall be provided for all required laboratory analyses as specified
in 12VAC5-590-760.

D. Required waterworks on-site laboratory analyses. The analyses listed below are the
minimum required. Additional testing may be required by the commissioner.

1. Owners of waterworks employing chemical coagulation or lime softening in
combination with any filtration treatment for turbidity removal or TOC reduction shall
provide equipment for the analysis of pH, alkalinity, hardness, turbidity, water
temperature_and coagulant dosage. A calibrated electric pH meter must be provided;
however, a color comparator may be used as a back-up unit. Turbidities must be
determined by the use of a calibrated turbidimeter. Minimum-egquipmentfor coagulation
control shall be-a-multiple jar-stirring-machine-

2. Owners of waterworks employing membrane filtration without chemical coagulation or
lime softening shall provide equipment for analysis of turbidity and temperature.
Turbidities shall be determined by the use of a calibrated turbidimeter.
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3. Owners of waterworks employing softening only and utilizing chemical precipitation
shall provide equipment for analysis of pH utilizing a calibrated electric pH meter,
alkalinity, hardness, water temperature, and chemical dosage for precipitation utilizing a
multiple jar stirring machine.

4. Owners of waterworks employing iron and manganese removal by chemical
precipitation shall provide equipment for analysis of pH, alkalinity, iron, manganese, and
water temperature.

5. Owners of waterworks employing fluoridation shall provide equipment for analysis of
the fluoride ion concentration and water temperature.

6. Owners of waterworks employing chlorination, rechlorination, chloramination, or re-
chloramination shall provide equipment for the analysis of the appropriate chlorine
residual measurement and temperature.

7. Owners of waterworks employing iron and manganese removal by ion exchange or
softening by ion exchange shall provide equipment for the analysis of iron and
manganese.
E. Process control instruments, monitors, gauges, and controllers, including reading,
recording, and alarm features, required in Part Ill, Manual of Practice, shall be maintained fully
operational and calibrated in accordance with the manufacturer’s instruction.

1. Owners _of waterworks employing UV for inactivation credit shall perform UV sensor
calibration checks. Calibrations and instrument checks shall be documented in a manner
acceptable to the commissioner. All UV sensors shall be verified with a reference UV
sensor_at least monthly. It is also recommended that off-line/standby sensors be
calibrated at the same time. At least one reference sensor for calibration of on-line
sensors shall be provided. The reference UV sensor shall be calibrated at least yearly at
a_qualified facility, usually the manufacturer. Ultraviolet transmittance (UVT) analyzer
calibration is required when used as a control instrument. The UVT analyzer shall be
calibrated at least weekly by comparing on-line _measurements to a bench top
spectrophotometer that is calibrated in accordance with manufacturer's instructions.

2. Owners of waterworks employing ozone for inactivation credit shall perform calibration
checks on continuous, on-line_ozone residual monitors at least weekly, during peak
hourly flow. Inactivation credits for a multiple chamber contactor shall be based on only
the chambers that have a measured ozone residual > 0.02 mg/L or higher, depending on
residual analysis instrumentation.

12VAC5-590-490. Adequate treatment.

A. Adequate treatment is any one or any combination of the controlled processes of
coagulation, sedimentation, absorption, filtration, disinfection, or other processes that produce a
water consistently meeting the requirements of this chapter. The concept of adequate treatment
also includes processes that are appropriate to the source of supply; waterworks that are of
adequate capacity to meet maximum demands without creating health hazards, and that are
located, designed, and constructed to eliminate or prevent cross connections; and conscientious
operation by well-trained and competent personnel whose qualifications are commensurate with
the responsibilities of the position and acceptable to the division commissioner.

B. All waterworks shall provide adequate treatment and pure potable water.
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The following sections are adopted from the federal regulations. Detailed text is not included.

12VAC5-590-500. Disinfection-by-echlerination.

12VAC5-590-501. Determination of CT, disinfection profiles, and
disinfection benchmarks for Giardia lamblia and virus inactivation.

12VAC5-590-505. Emergency management plan for extended power
outages.

A. Eaeh-The owner of each community waterworks (including consecutive waterworks) shall
develop and maintain an emergency management plan for extended power outages.

B. Each plan shall be kept current and shall be kept-retained at a location that is readily
accessible to the owner in the event of an extended power outage.

C. Eaeh The owner of each communlty waterworks shall certlfy in writing to the appropriate
hDepartment that the

wa!eenveﬂes plan has been completed sueh—plan.

D. Each plan shall address the following where applicable:
1. ldentification of the criteria (events, duration of power outage, etc.) that will initiate
activation of the plan.

2. How the community-waterworks owner will respond to an extended power outage for
lasting a minimum of five days.

3. Procedures for obtaining and distributing potable water in the event that the primary

source{s)-becomes source or sources become unavailable.

4. Notification procedures and example notices to the public and media (local radio
stations, television stations, local newspapers, etc.) including conservation notices and
boil water advisories.

5. Emergency disinfection procedures for the distribution system{s)system and storage
tank{s) tank or tanks.

6. The telephone-number-of point of contact for the appropriate- ODW-field-office of-the
Office-of Drinking-Water-in-the Virginia-Department-of HealthDepartment.

7. The names-and-telephone-numbers-of points of contact for the waterworks personnel

who should be notified.

8. The name—andtelephone—number—of point of contact for the Local Emergency

Coordinator designated by the Virginia Department of Emergency Management.

9. The names-and-telephone-numbers-of points of contact for the electric power, natural

gas, and propane distributors, or other energy supplier to the waterworks.

12VAC5-590-510. Acceptable operating practices.

A. This section is not intended to be all inclusive but reflects the concern for the public
health significance of certain practices related to treatmentplant waterworks operation.
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B. Filter operation.

1. Gravity flow granular media filters designed for pathogen and turbidity removal shall
not be operated without adequate chemical coagulation as determined by the
commissioner.

2. Waterworks utilizing gravity flow granular media filtration shall not vary the rate of
filtration through any single filter above its design capacity unless approved by the
commissioner.

3. Gravity flow granular media filters equipped with filter-to-waste facilities shall not be
returned to service after backwashing until a thorough rinsing period has occurred so
that the filter-to-waste water has a turbidity less than or equal to 0.3 NTU.

4. All micro- and ultra-filtration technologies employed for pathogen removal shall
demonstrate removal efficiency equal to the removal (log inactivation) credit given. A
direct integrity test acceptable to the commissioner shall be conducted and include the
following:

a. The direct inteqrity test capability shall be provided for each filter unit, and

b. The direct integrity test shall be conducted at least daily for each day the filtration
unit is in operation.

E- C. All waterworks shall provide a minimum working pressure of 20 psi-gauge (psig) at all
service connections.

12VAC5-590-511. Maintenance of waterworks’ integrity.

A. All chemicals, components, materials, and products used to replace, maintain, or repair
any portion of a waterworks shall comply with 12VAC5-590-515.

B. Before returning the waterworks to service, the current applicable AWWA standards
including cleaning, disinfecting and testing, shall be applied to, but not limited to, the following
situations:

1. All existing water treatment units, piping and appurtenances located downstream of
the point of application of the secondary disinfectant that are taken out of service for
cleaning, inspection, maintenance, painting, repair, or any other activity that may lead to
contamination of the processed water.

2. All existing wells removed from service for maintenance or pump repair or
replacement.

3. All existing water storage tanks removed from service for repair or painting, or that
have been entered for inspection or construction.

4. All existing water mains taken out of service for inspection, repair, or any other activity
that may lead to contamination of the processed water.
C. Federal, state, or local environmental requlations may require special provisions or
permits before disposal of chlorinated water.
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12VAC5-590-515. Use of chemicals, components, materials, and
products.

A. Chemicals, components, materials and products in contact with raw, partially treated, or
potable water and used in pipes, tanks, or equipment that convey or store these waters shall be
compliant with NSF/ANSI Standard 60, Standard 61, or Standard 372, as appropriate, unless
otherwise approved by the commissioner. Products certified by 3™ party certification agencies
accredited by ANSI for meeting NSF/ANSI Standards shall be accepted.

B. These chemicals, components, materials and products shall bear a proper certification
mark or the owner shall have documentation of their certification.

C. Only chemicals authorized in the construction permit or subsequently authorized by the
commissioner and in compliance with subsection A of this section shall be used to treat drinking
water or added to drinking water.

D. Chemical containers shall be fully labeled to include chemical name, purity and
concentration, supplier name and address, precautions in handling, expiration date if available,
and requirements of VOSH.

12VAC5-590-520. Waterworks capacity expansien.

A A a mae a¥a a
- - c c C
N

A. When the water production of a community waterworks reaches 80% of the permitted

capacity for any consecutive three-month period, the owner shall prepare a written plan within
30 days to address capacity needs. This plan shall be evaluated by the Department and
corrective actions shall be approved by the commissioner.

R A A aYaV.V/a N nroviade-metarinag-o a A e

B. The commissioner may require the owner to reevaluate a well source capacity by
conducting a yield and drawdown test in accordance with 12VAC5-590-840 H when the well has
demonstrated declining vield.
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The following sections are adopted from the federal regulations. Detailed text is not included.

12VAC5-590-530. Reporting.

12VAC5-590-531. Reporting requirements for filtration treatment and

disinfection treatment.

12VAC5-590-532. Reporting requirements for lead and copper.

12VAC5-590-54.0. Public notices.

12VAC5-590-545. Consumer confidence reports.

12VAC5-590-546. Regulated contaminants for the consumer confidence
reports and public notification.

12VAC5-590-550. Recordkeeping.

12VAC5 590 560. Safety

institute a safetv program to mform personnel of the known hazards preventlve measures, and

emergency procedures from the operation of the waterworks in accordance with VOSH
requirements.

12VAC5-590-565. Source Water Protection.

A. Counties, cities, and towns that are waterworks owners may exercise their authority
pursuant to §15.2-2109 of the Code of Virginia to protect their waterworks from pollution or
injury.

B. Any waterworks with a drinking water reservoir may establish a buffer around the intake
to limit such uses as body contact recreation and boats powered by engines, pursuant to a plan
acceptable to the waterworks owner and the commissioner.

C. Waterworks owners should develop source water protection plans for all their sources
and report ongoing or completed protection initiatives to the commissioner.
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12VAC5-590-570. Operational reportforms-reporting requirements.

A. Monthly operational reports.

1. All classified waterworks are required to report monthly information to the department
no later than the 10th of the month following the month during which the monitoring
period occurred.

2. All classified waterworks using conventional filtration shall report using the Monthly
Operating Report form approved by the Department. All other classified waterworks
shall report the required information specified in Tables 570.1 to 570.13, based on the
treatment processes employed. Monitoring data shall be collected for each day
operating staff attended the facilities, unless otherwise specified.

3. All unclassified waterworks are required to quarterly report the following information to
the department no later than the 10t of the month following the calendar quarter which
the monitoring period occurred.

4. All unclassified waterworks that are using any of the treatment processes described in
Tables 570.2-570.13 are required to report no later than the 10t of the month following
the calendar month during which the monitoring occurred. The report shall contain the
required information specified in Tables 570.1 to 570.13 based on the treatment
processes employed. The monitoring data shall be collected at a minimum frequency as
established by the Department.

5. The commissioner may vary the reporting requirements on a case-by-case basis.

Table 570.1.
Baseline Data - All Waterworks.

PWSID No.

System Name

Reporting month and year (reporting quarter and year?)

Location (county)

Number of connections, monthly average (maximum for reporting period?)

Population served, monthly average (quarterly average and maximum day?)

Total source water withdrawn, gallons

Total source water treated, gallons

Total finished water produced, gallons (monthly for each Entry Point)
and/or
Total water purchased, gallons (monthly at each consecutive connection)

Operator Name (printed and signature)

Operator Classification (Class 1 — 6)
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Operator DPOR Certification No.

Name and contact information of the emergency contact person (text, voice phone number)

aRequired for unclassified waterworks.

Table 570.2.
Chlorine Disinfection.

Chlorine compound used (chlorine gas, calcium hypochlorite or sodium hypochlorite)

Amount of chlorine compound used at each application point, pounds

Residual disinfectant concentration (measured as total chlorine, free chlorine, combined
chlorine, or chlorine dioxide) at Entry Point, mg/L

Chlorite concentration (if chlorine dioxide is used), daily measurement at Entry Point, mg/L

Table 570.3.
Chlorine Residual in the Distribution System.

Chlorine compound used (chlorine gas, calcium hypochlorite or sodium hypochlorite)

Residual disinfectant concentration, measured as total chlorine, free chlorine, combined
chlorine, or chlorine dioxide , mg/L

(Collected with each total coliform bacteria sample, in accordance with approved sampling

plan).

Table 570.4.
Re-Chlorination in Distribution System.

Chlorine compound used (chlorine gas, calcium hypochlorite or sodium hypochlorite)

Amount of chlorine compound used at each application point, pounds

Free chlorine residual concentration before re-chlorination, mg/L

Free chlorine residual concentration after re-chlorination, mg/L

Free chlorine residual, mg/L (measured and reported with each total coliform bacteria sample,
in accordance with approved sampling plan.)

Table 570.5.
Iron and Manganese Treatment by Oxidation, Detention and Filtration.

Source water iron and manganese concentrations, mg/L (each source)

Oxidant amount used

Finished water iron and manganese concentrations, mg/L (each filter)

Finished water pH, S.U. (each filter)
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Filter hours between backwash (each filter)

Table 570.6.
Iron and Manganese Treatment by lon Exchange.

lon exchange material (type, manufacturer, and product name)

Source water iron and manganese concentrations, mg/L (each source)

Finished water iron and manganese concentrations, mg/L (each unit softener)

Finished water pH, S.U. (each unit softener)

Head Loss, psi (each unit softener)

Regeneration date and method (each unit softener)

Backwash date and duration of washing (each unit softener)

Backwash rate, gpm (each unit softener)

Table 570.7.
Sequestration of Iron and Manganese.

Chemical used (manufacturer and product name)

Quantity used, Lbs/gal/day (average)

Source water iron and manganese concentrations, mg/L (each source)

Finished water (Entry Point) iron and manganese concentrations, mg/L

Finished water (Entry Point) treatment chemical concentration, mg/L

Treatment chemical residual concentration, mg/L
(Value at distal end of distribution system. Report at same frequency as free chlorine residual

testing.)

Table 570.8.
pH Adjustment or Corrosion Control by Chemical Addition.

Chemical used (manufacturer and product name)

Quantity used, Lbs/gal/day (average)

Source water pH, S.U.

Finished water (Entry Point) pH, S.U.

Finished water (Entry Point) treatment chemical concentration, mg/L
(if required water quality parameter for compliance with lead and copper)
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Table 570.9.
Cation Exchange Softening.

Cation exchange material (type, manufacturer, and product name)

Regeneration date and method (each unit)

Backwashing date and duration of washing (each unit)

Softener influent hardness, mg/L as CaCO3 (each source)

Softener effluent hardness, mg/L as CaCO3 (each unit)

Stabilization chemical type, weight, daily dosage

Finished water (Entry Point) pH, S.U.

Finished water (Entry Point) alkalinity, mg/L

Finished water (Entry Point) hardness, as CaCO3

Table 570.10.
Fluoridation.

Chemical used (manufacturer and product name)

Fluoride used, lbs

Fluoride dosage, mg/L

Water treated, MGD

Finished water (Entry Point) fluoride concentration, mg/L (maximum, minimum, and average)

Table 570.11.
Microfiltration or Ultrafiltration.

Hours unit in operation

Source water flow, gallons

Filtrate volume, gallons

Recirculated during suspension mode (volume or % of feed flow)

Waste volume, gallons

Maximum stabilized flux, gdf

Source water turbidity, NTU bench test

Source water turbidity, NTU in line (collected at same time as bench test)

Source water turbidity, NTU in-line (maximum)
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Source water alkalinity, mg/L

Source water hardness, mg/L

Source water temperature, °C

Source water pH , S.U.

Filtered water turbidity, NTU bench test

Filtered water turbidity, NTU in line (collected at same time as bench test)

Filtered water turbidity, NTU in-line (maximum)

Pressure loss across pre-filter (psi)

Number of membrane modules in use

Direct integrity test time

Direct inteqrity test starting pressure, psi (each module)

Direct integrity test final pressure, psi

Direct integrity test duration, minutes

Direct integrity test pressure decay rate, psi/minute

Direct integrity test log removal value (LRV)

Trans-membrane pressure prior to clean-in-place, psi

Trans-membrane pressure after clean-in-place, psi

Cleaning solution used (Manufacturer and product name)

pH of rinse water after clean-in-place

Calibrations completed (Iltemized with dates completed)

Module repairs/replacements (ltemized with dates repairs/replacements)

Table 570.12.
Reverse Osmosis.

Hours unit in operation

Pre-filter inlet pressure, psi

Pre-filter outlet pressure, psi

RO Inlet pressure, psi

RO outlet pressure, psi

Total permeate flow, gallons

Part Il, page 31




REVIEW DRAFT 3-9-2017 for WATERWORKS ADVISORY COMMITTEE

Grey sections are adopted from the federal regulations.

Total monthly permeate flow, gallons

Concentrate flow (bypass), gallons

Finished water flow, gallons

Total finished water (Entry Point) flow, gallons

Pre RO TDS, mg/L

Post RO TDS, mg/L

Pre RO turbidity, NTU

Post RO turbidity, NTU

Pre RO conductivity, uS/cm

Post RO conductivity, uS/cm

Finished water conductivity, uS/cm

Source water pH, S.U.

Permeate pH, S.U.

Finished water (Entry Point) pH, S.U.

Module repairs/replacements (ltemized with dates repairs/replacements)

Table 570.13.
UV Disinfection.

Total run time, hours (per unit)

Lamp status for each reactor train

Lamp age for each reactor train

Total production, MGD or gpd

Flow Rates, minimum, maximum and average, MGD or gpd for each reactor train

UV Intensity setpoint, W/mZ (if using intensity setpoint approach)

UV Intensity for each reactor, minimum, W/m?Z (if using intensity setpoint approach)

UV intensity sensor calibration date(s) for each reactor (if using intensity setpoint approach)

To receive disinfection credit, the following shall also be reported:

Number of off-specification events

Total off-specification volume, gallons

Percent off-specification volume, gallons
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Required dose, mJ/cm? (if using calculated dose approach)

UV Transmittance (UVT) for each reactor, percentage (if using calculated dose approach)

Calculated dose for each reactor, minimum, mJ/cm?2 (if using calculated dose approach)

Validated dose for each reactor, minimum, mJ/cm? (if using calculated dose approach)

UVT analyzer calibration date(s) (if using calculated dose approach)

Sensor correction factor

B. The owner shall report the following incidents within 24 hours to the department:
1. Water pressure below the 20 psi minimum required in the distribution system,
including zero or negative pressure. Examples of these events include treatment plant or
pump station shutdowns due to equipment failure, power outages, emptying of storage
tanks, and draining of the system during fire flow events.
2. Flooding of clearwells.
3. Flooding of groundwater wells.
4. Any other situation that occurs with the waterworks that presents or may present an
imminent and substantial threat to public health.

12VAC5-590-580. General requirements for cross-connection control
and backflow prevention.

waterworks cross connectlon control program (CCCP) in accordance with 12VACS 590 360 W|th

the goal of preventing the intrusion of contamlnatlon into the distribution svstem via cross
connections and backflow A .

B. The owner shall not install or allow to be installed a water service connection to any

premises where cross connections to a waterworks or a consumer's water supply system is
known to exist, unless the cross connections are adequately safequarded to the satisfaction of
the owner and the commissioner.

C. The owner shall not install or allow to be installed any water service connection whereby
water from an auxiliary water system may enter a waterworks or consumer's water supply
system, unless the auxiliary water system is a permitted waterworks or permitted source for use
during an emergency.

D. The owner, in accordance with 12VAC5-590-510 C, shall maintain acceptable working
pressures in the distribution system to reduce the potential for backflow to occur.
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12VAC5-590-590. Gmsseennee&ens fRenealed]

owner shall establish and operate a (CCCP) conS|stent with the extent of the dlstrlbutlon system
and the type of consumer served This program shall include at least one deS|gnated individual

B. The owner shall establish appropriate procedures to complete annual assessments of

consumers' water supply systems, and shall determine both the degree of hazard and the
appropriateness of existing safequards.

C. The owner shall establish procedures for completing operational tests for testable
backflow prevention assemblies, devices, and methods installed at least annually and after
installation, relocation, or repairs.

D. In lieu of annual assessments and operational tests, the owner may provide a public
education program to residential customers, and commercial customers whose water supply
system is similar in use, size, and complexity to a residential system, where there are no known
or suspected high hazards as identified in Table 630.1.

1. The public education program shall be designed to prompt consumer self-
assessments, increase the awareness of cross connections, and inform the consumer of
the public health hazards of backflow.

2. The CCCP public education program shall describe:
a. Causes of backflow;
b. Hazards and health effects of cross connections and backflow;
c. Resources available to identify actual or potential cross connections;
d. Safeguards to use to eliminate or reduce the hazards at the point-of-use; and

Part Il, page 34



REVIEW DRAFT 3-9-2017 for WATERWORKS ADVISORY COMMITTEE

Grey sections are adopted from the federal regulations.

e. Sources for additional information.

E The owner shall promptly take or cause corrective action, to confine and eliminate the
pollution or contamination. The purveyor shall immediately notify the division when backflow
occurs. _discontinue or refuse water service to the consumer, to ensure that the waterworks is
adequately protected from cross connections and backflow, if any of the following conditions
occur:

1. A required backflow prevention assembly is not installed, tested, and maintained in
accordance with the applicable sections of this chapter;

2. A required backflow prevention assembly has been removed or bypassed:;

3. An unprotected or inadequately protected cross connection is known to exist on the
premises and the owner has determined that there is inadequate backflow prevention at
the service connection.

F. The owner shall maintain an inventory of all assemblies, methods, and devices required
and installed under 12VAC5-590-610.

G. The owner shall maintain records related to the CCCP implementation, and any other
records required by the commissioner in accordance with 12VAC5-590-550.

H. In the event of backflow of contaminants into the waterworks, the owner shall promptly
take or cause corrective action to confine and eliminate the contamination. The owner shall
report to the Department in the most expeditious manner, and shall submit a written report by
the 10th day of the month following the month during which backflow occurred addressing the
incident, its causes and effects, and safeguards required or other action taken.

12VAC5-590-610. Containment peliey-of backflow.
A. An—approved-backflowprevention-device Backflow prevention assemblies or backflow

elrmlnatlon methods shaII be mstalled (i) at each the service connectlon to a consumer's water

downstream of the service connectlon but prior to any unprotected takeoffs
B. Where the consumer's water supply system is not intricate or complex and where actual

or_potential cross connection hazards can be eliminated or reduced, point-of-use isolation
protection by application of appropriate backflow prevention assemblies or devices or backflow
elimination methods, complying with the USBC, may be applied in lieu of containment.

C.A backflow preventlon device assembly or backflow preventron method shall be installed
where the following

conditions exist'
1. Premises—on—which—-any-A substance is handled in such a manner as to create an

actual or potential hazard to a waterworks, {this-shall-include-premises-having-sources-or
systems—econtaining including process fluids or used waters eriginating—from—a
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connected to

the consumer's water supply svstem

2. Premises-having There exists internal cross connections that, in the judgment of the
water—purveyor owner or the division commissioner, may not be easily correctable or
have intricate plumbing arrangements whieh that make it impracticable to determine
whether or not cross connections exist;

3. Premises-where;-because-of There are security requirements or other prohibitions or
restrictions,—it-is-impossible-or-impractical- to make-a-complete-cross-connection-survey

that prevent the assessment of all potential cross connections that may impair the quality
of the water delivered;

4. Premises-having-There is a repeated history of cross connections being established
or reestablished;

5. There are fire protection systems, lawn sprinkler systems, or irrigation systems that
are connected directly to the waterworks with a separate service connection;

6. There are frost-free yard hydrants, outdoor drinking fountains or other appurtenances
with below-grade weep holes subject to contamination that are connected directlt to the
waterworks wrth a separate service connectlon

shown by the commissioner or owner that a potentlal Cross connectlon hazard exists.

D. Premises The owner shall ensure that premises having booster pumps or fire pumps
connected directly to the waterworks or |nd|rectlv throuqh the service connection shall be
equped wrth a-low , 7

reductlon of pump suctlon line pressure to less than 20 psig.

E. An—approved A backflow prevention device assembly or backflow elimination method
shall be installed at-each-service—connection-to—a-consumers—water-system-serving, but not

necessarily limited to, the following types of facilities:
1. Hospitals, mortuaries, clinics, veterinary establishments, nursing homes, and medical
buildings;
2. Laboratories;
3. Piers, docks, and waterfront facilities;
4. Sewage treatment plants, sewage pumping stations, or storm water pumping stations;
5. Food and beverage processing plants;
6. Chemical plants, dyeing plants and pharmaceutical plants;
7
8
9
1

. Metal plating industries;

. Petroleum or natural gas processing or storage plants;

. Radioactive materials processing plants or nuclear reactors;
0. Car washes and laundries;

4] ik and irrigat :
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11. Buildings with commercial, industrial, or institutional occupants served through a
master meter:;

12. Water loading facilities;

13. Slaughter houses and poultry processing plants;

14. Farms where the water is used for other than household purposes;

15. Commercial greenhouses and nurseries;

16. Health clubs with swimming pools, therapeutic baths, hot tubs, or saunas;

17. Paper and paper products plants and printing plants;

18. Pesticide or exterminating companies and their vehicles with storage or mixing
tanks;

19. Lawn care companies and their vehicles with storage or mixing tanks;

49. 20. Schools or colleges with laboratory facilities;

20Highrise-buildings 21. Buildings with four or more stories {four-or-meore-stories);
21 Multi (al_office, I tacilities: and

22. Others specified by the purveyer owner or the division commissioner when
reasonable cause can be shown for a potential backflow or cross connection hazard.

F. All temporary or emergency service connections shall be protected where reasonable
cause can be shown for a potential backflow or cross connection hazard. Devices used shall be
appropriately certified or approved to match the requirements of this section.

12VAC5-590-620. Type of protection required. (Repealed.)
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12VAC5-590-630. Backflow prevention assemblies, devices, and
methods for containment.

A. Any backflow prevention device shall be of the approved type and shall comply with the
Uniform Statewide Building Code.

R Ay OW

B. General Safequards

1. The type of safeguard required, either an assembly device or cross connection
elimination method, shall depend on the degree of hazard that exists or may exist. The
safeguard shall ensure maintenance of the distribution system water quality and its
usefulness.

2. The degree of hazard, either high or low, is based on the nature of the contaminant;
the potential of the health hazard; the potential method of backflow (either by
backpressure or by backsiphonage); and the potential effect on waterworks structures,
equipment, and appurtenances used in the storage, collection, purification, treatment,
and distribution of potable water. Table 630.1 shall be used as a guide to determine the
degree of hazard for any situation.

Table 630.1.
Determination of Degree of Hazard.

Cross connections that meet or may meet the following conditions shall be rated at the
corresponding degree of hazard.

High Hazard Low Hazard

The contaminant would be toxic,
poisonous, noxious or unhealthy of
questionable quality.

The contaminant would only degrade the
quality of the water aesthetically or impair
the usefulness of the water.

A health hazard would exist.

A health hazard would not exist.

The contaminant would disrupt the service

The contaminant would not disrupt service

of piped water for human consumption.

of piped water for human consumption.

Backflow would be by either backpressure

The contaminant would not disrupt service

or backsiphonage.

of piped water for human consumption.

Examples - sewage, used water,
nonpotable water, auxiliary water
systems, and mixtures of water and other
liguids, gases, or other toxic or hazardous
chemicals.

Examples - food residuals, nontoxic
chemicals, and nonhazardous chemicals.

3. Table 608.1 of the plumbing code referenced in §13VAC5-63-320 A of the USBC shall
be used to determine appropriateness of assembly and device application for
containment.

C. Backflow prevention assemblies used for containment shall be listed by the ASSE.
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D. Backflow prevention devices or assemblies with openings, outlets, or vents that are
designed to operate or open during backflow prevention shall not be installed in areas subject to
flooding or in pits and shall be installed in a free atmosphere. They shall not be installed in such
a manner as to be able to be bypassed.

E. Persons testing and repairing backflow prevention assemblies may be required to be
certified by the Virginia Department of Professional and Occupational Regulation, Virginia Board
for Contractors, under the Tradesman Regulations, to test and repair assemblies.

F. Backflow prevention assemblies and devices shall be installed, maintained, and repaired
in accordance with the ASSE listing and the manufacturer’s specifications.
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. Examples - food stuff, nontoxic chemicals, nonhazardous,
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12VACS-590-1082. Pressure tank StOrage. .........couooiiiiiiiiiieiiee e 94
12VACS5-590-1090. Plant STOrage. .... ..o 94
12VACS5-590-1100. Bistribution-storage- (Repealed.) ... 95
12VAC5-590-1110. Materials-Distribution system materials................cccco 96
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12VAC5-590-1140. Installation and testing of water mains. ................cccc 97
12VACS5-590-1150. Separation of water mains and sanitary SEWers. ...........ccccvviieeeeeeeninninnnne. 97
12VAC5-590-1160. Valve, air relief, meter, and bloeweff blow-off chambers. ........c.ccovvveeeeennn. 98
12VACS-590-1170. HYdrants. ........uueiiiiieeeiiieiieiee et e e e e e e e e e e e e e e e e e ennnes 99
12VAC5-590-1180. Surface water CroSSINGS. ... ... 99
12VACS5-590-1190. Water services and plumbing. (Repealed.) ..........ccccevveiiiiiiiiiiiiiis 100
12VAC5-590-1200. Waterpressure-in-systems: (Repealed.)..........ccoeeeeiiiiiiii, 100
12VAC5-590-1210. Disinfection of water mains. ..o, 100
12VACS5-590-1220. COVEF-PIPE COVEN ... ..ttt 101
12VACS5-590-1230. Metering Service lines and Meters. ... 101
12VAC5-590-1235. Water loading stations........ccccooiiiiiiiiiiiiiici e, 101

12VAC5-590-640. General design considerations.

A. Waterworks shall conform with to the Public Water Supply Law, Article 2 of Chapter 6 of
T|tIe 32.1 of the Code of Virginia. Iheengmeeeshatkeentewﬁh%h&dw&en—beﬁerepreeee&ng

seteetren.—@rdmaﬁly—, Communlty waterworks shaII be deS|gned to prowde for the estlmated
population water demand 10 to 30 years hence under predicted growth conditions. All

waterworks shall be designed so that they can readily be increased in capacity except where
cwcumstances preclude the probablllty of expansion. Expansmn by modular steps should be

B. Waterworks design shall be based on sound engineering practice substantiated in the
engineer's design and approved by the commissioner. Historical data or typical usage figures of
waterworks with similar service area characteristics, and appropriate peaking factors, shall be
used to support the design. USBC and design standards may be referenced for noncommunity
waterworks, as appropriate.

1. Community waterworks shall be designed to meet or exceed the estimated maximum
daily water demand of the service area at the design year. The design shall account for
diurnal demand patterns, and special demands placed on the waterworks such as
firefighting, industrial use, and wholesale customers.
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2. Noncommunity waterworks shall be designed to meet or exceed the peak hour
demand of the proposed services. Pump capacity and/or storage capacity may be
utilized to meet the peak hour demand.

3. Effective storage

a. Community waterworks shall provide sufficient finished water effective storage to
enable the waterworks to meet the estimated maximum daily water demand at the
design year. Compliance with this requirement is normally determined by the use of
a hydraulic model. In the absence of a hydraulic model, effective storage shall be a
minimum of one-half of estimated maximum daily water demand of the waterworks at
the design year.

b. There is no minimum finished water effective storage requirement for
noncommunity waterworks.

c. Effective storage of atmospheric storage tanks shall be the volume available to
store finished water in atmospheric reservoirs or tanks, measured as the difference
between the overflow elevation, or the normal maximum operating level, and the
minimum storage elevation. For atmospheric tanks that use a portion of their volume
to generate distribution system pressure, the minimum storage elevation is that
elevation of water in the tank that can provide a minimum pressure of 20 psi
throughout that tank's service area under distribution system-wide maximum daily
water demand.

d. Effective storage of pressure storage tanks shall be one-third of the nominal
pressure vessel storage capacity.

C. Waterworks shall be designed to provide a minimum residual pressure of 20 psig at all
service connections. Design shall be based on the most restrictive conditions, defaulting to the
greater of peak hour demand or maximum daily water demand plus applicable fire flows. Fire
flow design values shall be identified by the engineer after coordination among the owner, local
and state building officials, and fire officials. Distribution system hydraulic modeling may be
used to demonstrate compliance with this requirement.

D. Materials used in the construction of waterworks that are in contact with the product water
shall comply with NSF/ANSI Standard 61, or an approved equivalent.

12VAC5-590-650. Objectives of a waterworks. (Repealed.)

12VAC5-590-660. Site location.

A. Wells and water treatment plants shall be located above the projected 100 year flood-
plain elevation. Lower elevations may be considered if it can be adequately shown that the wells
or treatment plants can be protected from flooding. Site grading and adequate drainage shall be
provided. Springs subject to flooding shall not be approved. See 12VAC5-590-840 E for
additional well location requirements.
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B. The waterworks pumping and treatment facilities shall be readily accessible in all
seasons. Access roads shall be provided.

C. Consideration—should-be-givento Functional aspects of the site shall be considered in

design, including the convenience of transportation facilities to the plant site and te the
availability of electric power from more than one source ef-euiside-power.

12VAC5-590-670. Site size.

A. The area reserved around a well or spring site shall conform with—42/AC5-590-820;
12VAC5-590-830,and-to 12VAC5-590-840 D and 12VAC5-590-840 E.

B. The treatment plant site shall be of ample size to accommodate expansion, and ample
space shall be provided at the treatment site for adequate disposal of treatment plant wastes
residuals.

C. The disposal of water treatment plant wastes residuals shall conform to the State Water
Control Law, Chapter 3.1 of Title 62.1 of the Code of Virginia.

12VAC5-590-680. Treatment process selection_and best available
technology.

A. The following shall be considered when selecting treatment processes io—achieve
treatment-goals:_(i) The quality and variability of the source water, and (ii) Possible future
changes in the quality and quantity of the source water.

B. The design shall employ best available technologies (BAT) for achieving compliance with
the PMCLs for organic chemicals listed in 40 CFR 141.61, and BAT for achieving compliance
with the PMCLs for inorganic chemicals listed in 40 CFR 141.62.

C. The design shall employ BAT for achieving compliance with the PMCLs for radionuclides
listed in 40 CFR 141.66, including radium-226, radium-228, uranium, gross alpha particle
activity, beta particle and photon radioactivity. The design shall consider the system size and
use limitations for specific technologies listed in 40 CEFR 141.66.

D. Alternative technologies may be employed when approved by the commissioner.

E. When treatment technique requirements have been established in lieu of PMCLs or
Action Levels, the design shall employ processes specified by these requirements.

F. POU devices shall not be used to achieve compliance with the treatment technique for
microbial contaminants. POE or POU devices may be considered for short-term interim use,
when approved as a condition of a variance or exemption issued by the commissioner.
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12VAC5-590-690. Capacity-of waterworks. (Repealed.)
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deS|qn of all waterworks shaII prowde meterlnq of total source water W|thdrawn and flnlshed
water produced.
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L: A. In accordance with Chapter 6 of Title 36 of the Code of Virginia, waterworks building

design is subject to all applicable requirements of the USBC. Building design and layouts shall
include, but not be limited to, adequate ventilation, lighting, heating, drainage, dehumidification,
accessibility to equipment for operation, servicing, and removal.

B. In accordance with VOSH requirements, waterworks building design and layout shall
incorporate safety provisions to protect waterworks personnel and visitors, including separation
of incompatible chemicals, confined space entry, handrails and gquards, ladders, lighting,
warning signs, smoke detectors, chlorine leak detectors, protective equipment, safety showers,
eye washes, and fire extinguishers.

C. Positive identification of the contents of a piping system shall be by lettered legend giving
the name of the contents. Arrows sheuld-shall be used to indicate the direction of flow. Legends
shall be applied close to valves, adjacent to changes in direction and branches, where pipes
pass through walls and floors, and at frequent intervals on straight pipe runs. The lettering shall
be of such color, size, and location so as to be clearly visible and readable.

another—conduit-orbasin—D. Common division walls between basins or conduits containing
nonpotable water and potable water are prohibited. Vertical double division walls, where
separated sufficiently to permit ready access for inspection, are permissible where the division
walls are monolithic in construction and are properly keyed into their footings or are cast
monolithically with their footings.

E. Shop space and storage requirements shall be considered.

F. Wherever pipes pass through walls of concrete structures, extra wall castings to facilitate
expansion and future uses shall be considered.

12VAC5-590-725. Automated monitoring and control systems.

The design of computers, including SCADA systems, if used to monitor and control water
treatment and distribution system facilities, shall meet the following general requirements.

1. Data security.

a. Automated systems used to display and record data or control functions that are
connected to the internet shall be secure.

b. Backup power supply shall be provided to allow orderly shutdown of the computer
system and prevent corruption of data. The protection shall also power associated
communications equipment.

c. Adequate hardware shall be in place to allow a high degree of SCADA and
computer system reliability and data security.

d. Adequate hardware and facilities shall be provided for data archiving.
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2. Equipment protection. SCADA and computer systems shall have adequate protection

from voltage surges and spikes on the power supply, external data links, and

environmental conditions.

3. Data displaying and recording.

4.

a. SCADA and computer systems used to meet the continuous recording
requirements of this chapter shall record an observation on a minimum frequency of
once per 15 minutes, unless a greater recording frequency is required.

b. SCADA and computer systems used to meet the indicating and recording
requirements of this chapter shall provide displays that show a minimum 24-hour
trend of results for each parameter. The display panel or panels shall be located in
an area where it can be routinely viewed by the waterworks operators.

c. SCADA and computer systems used to meet the indicating and recording
requirements of this chapter shall monitor the values and provide alerts for the
operator by visual display and audible alarms. Alarm conditions shall be recorded
into an alarm log.

Waterworks pumps, chemical feeders and other essential electrical equipment

controlled through a SCADA or an automated control system shall have the capability for

independent manual operation. Where a high degree of reliability is required, a backup

control system should be considered.

12VAC5-590-730. Standbypewer—e&pabm%yAlternate power sources

A. An emergency management plan for extended power outages shall be developed for

each community waterworks as specified in 12VAC5-590-505.

B. Alternative power sources at all waterworks shall be considered in design, in order to

maintain a minimum level of service during an electrical power outage.

12VAC5-590-740. Maintenanc and serv1c1ng of equlpment (Repealed )

p#eeederes—mﬂst—be—umlzed— The de3|qn of Iaboratorv faC|I|t|es shall be compatlble with the

equipment provided, the water supply, and the design and complexity of the water treatment.
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B. Sufficient The design of community and nontransient noncommunity waterworks shall

provrde for adequate roor and bench space adequate ventrlatlon adequate Irght storageroom;

felte%ng—spee#red—labenatery—srzes— adequate separatlon of mcompatlble act|V|t|es adequate

environmental control and auxiliary facilities sufficient to carry out reliable testing.

prewded Certified analvtlcal Iaboratorv facrlrtres analvzmq drrnkrnq water shall comply W|th
1VAC30-41.

12VAC5-590-770. Sample-taps Sampling and monitoring equipment.

A. Sample taps shall be provided so that water samples can be obtained from each water
source_ water and each entry point to the distribution system. At waterworks providing treatment,

sample taps shaII be prowded from each unit eperatren—ef—treatment—wﬁh—the—taps—benrrg—leeated

shatt—net—beeeﬁtheqeeteeek—type treatment process and from the f|n|shed water

1. For surface water treatment plants, a master control sink shall monitor source water,
chemically treated water, settled water, combined filter water, and finished water.

2. All sample taps shall discharge in the downward direction and be provided with a
suitable air gap to prevent cross-connection.

B. Continuous monitoring instrumentation _shall have electronic sensors that continuously
read the parameter and shall display results in real time. Continuous recording equipment shall
be provided with the monitoring instrument to store in memory or print one data point at least
every fifteen minutes. Each data point shall be a single result at that time, and not an average of
previous data points. The recording equipment shall be capable of producing a paper copy (or
equivalent electronic file) showing daily trends, including maximum, minimum, and average
values.

12VAC5 590 780. Wall—eastmg& |Repealed |

Ieeen—thereugh—meeng—ef—au—ehemreals—added—te—the—watep Process water is defrned as water

used for dissolving dry chemicals, diluting liquid chemicals, operating chemical feeders,
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treatment facilities or equipment. The process water shall be taken from the finished water after
thorough mixing of all chemicals added. An approved backflow or backsiphonage prevention
device shall be installed on the process water supply pipe prior to connection to the treatment
process or equipment.

12VAC5-590-800. Disinfection- (Repealed.)

12VAC5-590-810. Paints;coatings; sealers;orliners Chemicals,
components, materials, and products.

approved-by-the-division-before-application- All chemicals, components, materials and products
that will be in contact with raw, partially treated, or potable water shall comply with 12VAC5-590-
515.
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Article 2
Source-Development

12VAC5-590-820. General New water source selection and sampling.

A. Preference shall be given to the best available sources of supply which that present
minimal risks of contamination from wastewaters point and nonpoint pollution sources, which
that contain a minimum of impurities that may be hazardous to health, and that give the greatest
chance of ensuring a sufficient quantity of potable water.

B. In all cases, sources shall be selected and maintained on a basis which that will assure
that the water is continuously amenable to available treatment processes. In selecting the

source of water to be developed, the designing—engineer—must owner shall prove to the
satlsfactlon of the comm|SS|oner that the water wMeh—rs—te—beudeH%LFed—teJeh&eensumeps—shaH

and—rad+eleg+eal—qaaimes to be dellvered to the consumers WI|| complv W|th 12VAC5 590 340.

C. All water samples for bacterlologlcal chemlcal phyS|caI and radlologlcal analyses mast
shall be submltted to the C AORW .

Analvtlcal methods shaII be in accordance with 12VAC5 590 440

12VAC5-590-830. Surface water sources; quantity; quality; development
structures.

A. A surface water source includes all tributary streams and drainage basins, natural lakes,
and artificial reservoirs or impoundments above the point of water supply intake.
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B. The owner shall conduct, or have conducted, a—sanitary—survey—and—a—study an
assessment of the factors, both natural and man-made, whieh that will affect the quality-ef-the
water—at-the-source and quantity of the water supply. The results of the sanitary—survey
assessment shall be submitted to the division-Department with the design. Sueh-survey—and
study The assessment shall include, but shall not be limited to:

1. Obtaining samples over a sufficient-period of time acceptable to the commissioner, to
assess the bacteriological, physical, chemical, and radiological characteristics of the
water supply;

2. Determining future uses and effects of impoundments or reservoirs;

3. Determining the degree of control over the watershed that may be exercised by the
owner; and

4. Locating all potential sources of pollution within 5 miles upstream from the surface
water intake; and

45. Assessing_the degree of hazard to the seurce-bypeossible-spillage surface water

supply resulting from a potential release of materials that may be toxic, harmful, or
detrimental to treatment processes.
C. Intake-Surface water intake structures shall provide for:

1. Withdrawal of water from at least three levels in impoundments or reservoirs.
Withdrawal of water from more than one level may be required in run-of-the-stream
intakes if the quality varies with depth;

2. Separate facilities for release of less desirable water held in storage at impoundments
Or reservoirs;

3. Screens on intake ports with provisions for adequate cleaning. Screen opening size
and velocity may be restricted by federal or state permit;

4. Prevention of flooding of access walkways and control valves of intakes on multiple
purpose reservoirs; and

5. Velocity-of flow-through Flow velocity through the inlet structure such so that frazil ice

will be held to a minimum.
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12VAC5-590-84.0. Groundwater sources.

A. A groundwater source includes all water obtained from drilled wells and springs. Wells
and springs sheuld shall be protected from contamination during construction. All public-water
supply wells intended to serve a waterworks shall be constructed by registered—Virginia
contractors a certified water well system provider. All wells shall be constructed in a manner to
protect groundwater resources by preventing contaminated water or water having undesirable
physical, chemical, or radiological characteristics from entering petable-water aquifers.

B. All wells located within the Eastern Virginia or the Eastern Shore Groundwater
Management Areas shall be constructed in a manner to protect groundwater resources by
preventing blending or cross contamination of the aquifers.

1. Wells shall not be constructed that screen multiple aquifers.

2. Geophysical logging and formation sampling shall be required for all wells during
construction, in addition to submitting a completed Form GW-2.

3. Observation and production wells shall be constructed with gravel packs and grout in
a manner that prevents leakage between aquifers. Gravel pack shall be terminated close
to the top of the well screens and shall not extend above the top of the screened aquifer.

4. Pump intake setting shall be documented and the pump intake shall not be set below
the top of a confined aquifer or the bottom of an unconfined aquifer.

C. All groundwater sources must be analyzed for chemical, physical, radiological and

bacteriological quallty m—erder—te—determme—treatment—requ#ements as descrlbed |n 12VACS5-
590 840 K.

4= D. Minimum well lot requirements:

a 1. The weII lot shall prowde a dlstance of at Ieast 50 feet from the weII to all property
lines-e
the—weu—tet—may—be—reqwred—under—eertam—eendltrene;, unless the weII serves a
noncommunity waterworks and the setback distances are approved by the
commissioner;

2. The owner shall consider the need for a larger well lot for future expansion, the need
to provide security measures such as lot fencing, and establishing additional well lots for
future use.

b- 3. If the well lot does not adjoin a public road, an all-weather access road shall be
provided and an access easement recorded as part of the well lot;

e- 4. The well lot shall be graded to divert surface runoff away from the well and to
prevent ponding on the well lot;

d- 5. The well lot or lots must and access to the lots shall be located by a survey, and a
final plat plan and dedication document prepared and recorded as descrlbed in 12VAC5-
590-200. A
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2- E. Minimum well location requirements:

a- 1. The horizontal distance from the well to any septic tank, purification field, pit privy,
cesspool, barnyard, heg animal feed lot, cemetery, geothermal well or source of similar
contamination, as well as all surface runoff from sueh-actual or potential sources of
contamination, shall be at least 50 feet;.

b- 2. The horizontal distances from the well to any pipe carrying sewage or pipe in which
sewage can back up shall be at least 50 feet:-and.

3. A minimum separation distance of 50 feet shall be maintained between a fuel storage
tank and a well; however a lesser distance may be allowed if the storage fuel is propane
or natural gas, or liquid fuel meeting the following requirements:

a. Liquid fuel tanks shall be located above grade.

b. Liquid fuel tanks shall be double-walled with an inner wall leak detection alarm, or
single-walled with full capacity containment system constructed of compatible
material.

c. The liquid fuel line shall be located above grade, or enclosed in a protective casing
if below grade, and the liquid fuel tank shall be provided with a paved and curbed
parking pad at the tank filling location.

4. The commissioner may require a spill response plan if fuel is stored on the well lot.

F. The class of well to be constructed shall be determined by the commissioner. A Form
GW-2 shall be completed and submitted to the Department with the project documents, in
accordance with procedures in 12VAC5-590-200.

31. Minimum construction requirements for Class | wells:

a. The well shall be drilled and cased to a depth sufficient to exclude undesirable
groundwater, but in no case shall the—easing this depth be less than 100 feet in
depth; below finished grade.

b. The diameter of the drill hole to-the-depth-required-above shall be at least three

inches greater than the outside diameter of the couplings of the casing to be used:;
and.

c. For wells constructed in consolidated formations, the lower end of the casing shall
terminate in solid rock or other impervious formation when practical to do so.
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¢ d. The annular space around the casing shall be grouted to a depth of at least 100
feet in a manner satisfactory to the division commissioner. When the outer casing
cannot be removed, the annular spacing between the drill hole and the outer casing
shall also be sealed in a manner approved by the division commissioner.

4. 2. Minimum construction requirements for Class Il wells. Fhis—classification-includes
‘ ion—oit  which i ble:

£ a. The well shall be drilled and cased to a depth sufficient to exclude undesirable

groundwater, but in no case shall the-casing-be-less-than-50feetinlength; this depth

be less than 50 feet below finished grade.

2) b. The diameter of the drill hole to-the-depth-required-above shall be at least three
inches greater than the outside diameter of the couplings of the casing to be used;.
3)TFhe c. For wells constructed in consolidated formations, the lower end of the
enlarged portion of the drill hole should terminate in solid rock or other impervious
formation when practical to do so-and.

{4} d. The annular space around_the casing shall be grouted to a depth of at least 50
feet in a manner satisfactory to the division commissioner. When the outer casing
cannot be removed the annular spacing between the drill hole and the outer casing
shall be sealed in a manner approved by the divisior commissioner.

B-Generalwell-developmentrequirements G. Well construction materials and development:

1. Water used in well construction shall be from a satisfactery potable water source or
from the well under construction.

standards—applicable—to—wells:
AS589/A589M, NSF/ANSI Standard 61, or AWWA Standard A100 shall be used.

Dimensions shall conform to the-fellewing-table: Table 840.1.

Table 840.1
Steel Well Casing Pipe
STEEL PIPES
SIZE DIAMETER (inches) THICKNESS WEIGHT PER FOOT
(inches) (inches) (pounds)
External Internal Plain With
Ends Threads
and
Couplings
4id 45 4.026 0.237 10.79 11.0:
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6 id 6.625 6.065 0.280 18.97 19.18 :
8 8.625 7.981 0.322 28.55 29.35:
10 10.750 10.020 0.365 40.48 41.85
12 12.750 12.000 0.375 49.56 51.15
14 od 14.000 13.250 0.375 54.57 57.00
16 16.000 15.250 0.375 62.58 65.30
18 18.000 17.250 0.375 70.59 73.00
20 20.000 19.250 0.375 78.60 81.00 :
22 22.000 21.000 0.500 114.81
24 24.000 23.000 0.500 125.49
26 26.000 25.000 0.500 136.17
28 28.000 27.000 0.500 146.85
30 30.000 29.000 0.500 157.53
32 32.000 31.000 0.500 168.21
34 34.000 33.000 0.500 178.89
36 36.000 35.000 0.500 189.57
e -e-; -----: with—the—information ai in-thefollowing -; : Iatc eII
casing shall be PVC meeting ASTM F480, NSF/ANSI Standard 61, or AWWA
Standard A100. Depths shall not exceed the published resistance to hydraulic
collapse pressure of the PVC casing, taking into account the installation techniques
and grouting methods. Well casing wall thickness shall be sufficient to withstand
anticipated formation and hydrostatic pressures and mechanical forces imposed
during installation, well development, and use.
Mai Nlowablo Depthe of | ot
of
Polyvinyl Chioride (PVC) Tt lasti
Water\Wel-Casing
Fype-+120(12454)
Schedule Nominal Diameter of PVC 1120
Number | 2 25 3 35 4 6 8 10
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SDR No. All Diameters of PVC 1120
SBR41 25
SBR-32.5 50
SBbR-26 108
SbR 21 242
SBbR4+# 413
SBR13-5 868"

c. Heavy weight casing pipe may be required under certain geologic and hydrostatic
conditions;-and.

d. Where corrosive conditions exist, materials such as coated casings, stainless
steel, bronze, or plastic may be used as casings or linings subject to approval by the
division commissioner, and meeting the requirements of NSF/ANSI Standard 61, as
applicable.
3. Packers or other well construction materials shall be of a material that will not impart
taste, odors, toxic substances, or bacterial contamination to the water in the well. No
lead is to be used in packers, flux, piping, etc.

4. Screens, where required, shall:

a. Be constructed of material which that will not be damaged by chemical action of
groundwater or future cleaning operations;

b. Have size of openings to be based on sieve analysis of the formation to be
screened, and should shall be adequate to pass flows at a velocity of 0.1 feetper
second ft/sec or less; and

c. Be installed so that exposure above the pumping level will not occur.

8. 5. Grouting requirements.

a. Neat cement grout is-nermallyrequired-and-shallconsistof cement (AP Spec—10;
Class-G-cement-or-Class B-similarto-ASTM-C160-TYPE shall consist of portland

cement and water with not more than six gallons of water per 94-pound sack of
cement, and shall be in place within 48 hours of well construction. A maximum of
6 O% by weight, bentonlte and 2 0% by we|ght caIC|um chIorlde may be added

where special conditions warrant
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b. Application.

(1) Grout shall be installed by means of continuous pressure grouting from the
bottom of the annular opening upward in one continuous operation until the annular
opening is filled.

(2) Sufficient annular opening shall be provided to permit a minimum of 1-%z inches of
grout around the protectlve casmg, including coupllngs if used.

materlal such as bentonlte low strenqth cement/sand mix, or S|m|Iar materlals that

have been approved by the commissioner shall be added to the annular opening
below the grout zone to seal and stabilize these areas. In lieu of this requirement, the
casing may be grouted for its entire depth.

c. Protective-casing Casing shall be provided with sufficient centralizers attached to
the casing to permit allow unobstructed flow and uniform thickness of the grout.

d. Where plastic well casing is used, the heat of hydration of cement mixtures and

collapse of the casing shall be taken into consideration when choosing grout
composition and placement.

40. 6. To prevent tampering and contamination of the water source, unused wells shall
be capped and locked. Watertight welded metal plates, set screw caps, or screw-on
caps are acceptable for temporarily capping a well until the pumping equipment is
installed.

H. A well vield and drawdown test shall be performed in accordance with requirements of
this subsection. The commissioner may require additional pumping wells, observation wells, or
longer duration tests where site conditions warrant.

1. The vyield and drawdown test duration shall be a minimum of 48 hours. Data to be
collected during the yield and drawdown test shall be recorded on the Well Yield and
Recovery Report form provided by the Department. When the supply requirements for a
noncommunity waterworks are determined to be three gpm or less over normal hours of
operation, the 48-hour minimum drawdown test may be reduced to no less than 12
hours. Any reduction shall be approved by the commissioner prior to conducting the test.

2. Discharge from the pumping well shall be conveyed away from the test site to avoid

recharge.
3. Where multiple wells are used, the location and geology of each well in the vicinity
shall be evaluated. The commissioner my require that:

a. The vield and drawdown test be performed simultaneously on multiple wells, or

b. During the yield and drawdown test of the pumping well, the water levels of the
neighboring wells shall be monitored. If the water level of the neighboring wells
declines in response to the pumping well, then additional evaluation may be required
by a Professional Engineer or a Professional Geologist with experience in
groundwater source evaluations.

4. The commissioner may consider alternative testing methods and analyses as
proposed by Professional Engineers or Professional Geologists with experience in
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groundwater source evaluations. Where geological conditions exist that prohibit an
accurate determination of well vield using methods prescribed in this subsection,
additional testing procedures shall be required on a individual basis by the
commissioner.

5. When a pumping test is required by the Department of Environmental Quality (DEQ)
for a well located in a GWMA, the yield and drawdown test may be incorporated into the
aquifer test plan protocol, if approved by the commissioner prior to conducting the test.

I. Well appurtenances.

1. A sanitary seal shall be provided on the top of the well casing, or a watertight well cap
shall be provided when a pitless adapter is installed.

2. The well casing shall extend at least 12 inches above the concrete floor or apron.

3. Where aprons are used, they shall be centered on the well and measure at least 6 ft

by 6 ft.

4. Provisions shall be made for venting the well casing to the atmosphere. Where
vertical turbine pumps are used, vents into the side of the casing may be necessary to
provide adequate venting.

5. Each well casing shall be provided with equipment and appurtenances for measuring
the water level elevation in the well. Corrosion-resistant materials shall be used. Where
necessary, the appurtenances shall be attached firmly to the drop pipe or pump column
and in a manner as to prevent entrance of foreign materials.

6. All pitless well units, adapters and watertight caps shall be listed by the Water
Systems Council as certified products, or as approved by the commissioner.

J. Every new, modified, or reconditioned groundwater well or spring shall be disinfected after
placement of the final pumping equipment. Wells shall be disinfected in accordance with AWWA
Standard C654.

K. Water quality tests.

Water quality sampling and analysis shall be conducted for every new, modified or
reconditioned well or spring to determine what treatment, if any, is required. All samples
shall be analyzed by DCLS or a testing laboratory certified by DCLS. Water quality
analytical methods shall conform to requirements contained in 12VAC5-590-440.

44 1. Bacteriological quality:.

a. Bacteriological samples for new wells shall consist of a series of 20 samples

collected at a minimum of 30-minute intervals during the last 10 hours of the yield
and drawdown test. These samples shall be analyzed for both total coliform density
and E. coli density. See 12VAC5-590-380 G for groundwater disinfection treatment
requirements, and 12VAC5-590-430 for surface water influence determinations.

b. Bacteriological samples for modified or reconditioned wells shall consist of two
samples collected at least 30 minutes apart, at a minimum. These samples shall be
analyzed for both total coliform density and E. coli density. More samples may be
required by the commissioner, depending on the work performed.
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2. Samples for new wells shall be collected for chemical, physical and radiological
contaminants listed in Tables 340.1 through 340.4. SOC tests may be waived by the
commissioner if supported by the source water assessment of vulnerability to
contamination. Chemical sampling analysis for transient noncommunity waterworks may
be limited to nitrate and nitrite only. Samples shall be collected at the end of the yield
and drawdown test and after the well water has cleared. Chemical, physical, and
radiological constituent testing for modified or reconditioned wells shall be determined on
a individual basis by the commissioner.

13- L. Observation wells:

a 1. ShaII be constructed in accordance wrth the reqwrements forpermanent-wels—if

, - +~—and of DEQ if
thev are constructed in a GWMA— Otherwrse thev shaII be constructed in accordance
with 12VAC5-590-630 if they are to remain in service as observation wells after
completion of the groundwater study.

b- 2. Shall be protected at-the-upperterminalto preclude entrance of contamination.
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45. M. Sealing of select zones. All zones containing water of undesirable quality or zones to
be protected but excluded from final well completion shall be grouted from a point at least five
feet above the zone to a point at least five feet below the zone.

~ Special . ﬁ . I :

- N. Gravel packed wells:
a- 1. The gravel utilized shall be free of foreign material, properly sized, washed, and
then disinfected prior to or during placement;.
b- 2. The gravel refill pipes, when used, shall be incorporated within the pump foundation
or concrete apron and terminated with screwed or welded caps at least 12 inches above
the pumpheouse pump house floor or concrete apron;.
¢ 3. Gravel-The gravel refill pipes in the grouted annular opening shall be surrounded by
a minimum of 1-'z inches of grout:;
d- 4. Means-A means for the prevention of leakage of grout into the gravel pack of the
screen shall be provided;:and.

e- 5. The minimum protective casing and grouted depth shall be acceptable to the
division. commissioner.

6. Wells located in  GWMA shall have gravel packing installed in accordance with 12
VAC5-590-840 B 3.

2- O. Radial water eollectors-will collector systems shall be considered on an individual basis
by the division_ commissioner.

1. The well shall be equipped with a pitless adapter specifically designed for pressurized

artesian wells.

2. Special well construction, casing and sealing may need to be considered for flowing
artesian wells.

Q. Capacity determination of wells used for community waterworks.

1. Capacity of wells located in consolidated rock formations shall be determined by the
well sustainable vyield and the actual installed (production) well pump capacity,
whichever value is less. The sustainable vield shall be calculated as follows:

(A x 1440 min/day) / 1.8 = gpd well sustainable vield, where A = well yield (gpm)

determined by the vield and drawdown test conducted in accordance with 12VAC5-590-
840 H.

2. Capacity of wells located in unconsolidated formations shall be determined by the well
yield and the actual installed (production) well pump capacity, whichever value is less.

R. Waterworks serving 50 or more residential connections employing only wells as a water
supply shall include at least two wells. If only two wells are provided, then the second well shall
be rated for at least 30% of the waterworks' permit capacity.

S. The owner of a waterworks serving less than 50 residential connections with a single well
as the water supply shall provide or have ready access to a replacement pump and other
components and materials needed for pump replacement. In lieu of this requirement, the owner
may provide 48 hours of total finished water storage volume based on the maximum daily water
demand.
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T. Springs.
1. The water quality of spring sources shall be established by obtaining samples over a
period of time, agreeable to the commissioner, to assess the bacteriological, physical,
chemical and radiological characteristics.

2. Springs shall be housed in a permanent structure and protected from entry of surface
water.

3. The amount of land required for protection of the spring source shall be determined by
the owner and approved by the commissioner.

4. The design of spring sources shall provide for continuous disinfection.
5. The capacity of spring sources shall be determined using actual flow data.

a. Sufficient daily flow data shall be collected to conduct a frequency distribution
analysis. The capacity of a spring source is defined as the low flow rate for one day
with a projected recurrence period of 30 years (30 year 1-day low flow).

b. The Log-Pearson Type Il method of frequency distribution analysis shall be used
to make the determination, with a minimum of 1000 daily flow measurements.

c. If sufficient data is not available to conduct the analysis specified in this
subsection, the lowest recorded daily flow rate may be considered to be the spring
capacity. Sufficient flow records shall be available to capture the spring flow during
drought conditions, and shall be acceptable to the commissioner.
Article-3
Processes-and-Devices

12VAC5-590-850. General Appropriate treatment.

A. The design of water treatment processes-and-devices facilities shall depend upon the
evaluation of the nature and quality of the particular water to be treated and the desired required

quahty of the finished water ae—eet—ferth—m—AmaM—ef—Pmi—H—Dmueng—WateFStanda;ds—and

Qpe#atren—and—mamtenanee—manuats—am—reqa#ed— Treatment process selectlon shaII foIIow the

requirements of 12VAC5-590-680 and 12VAC5-590-685.
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B. The design of water treatment facilities shall address safety considerations as required in
12VAC5-590-560.

12VAC5- 590 860. Chemlcal appllcatlon

A. Plans and specifications shall be submitted for review—evaluation and approval, as
providedforrequired in Part |, and shall include:
1. Descriptions of feed equipment, including maximum and minimum feed ranges;

2. Location of feeders, piping layout, and points of application;
3. Sterage-Chemical storage and handling facilities;

4. Specifications for chemicals to be used;
5. Operating and control procedures-features; and
6. Descriptions of testing equipment and procedures.
B. Chemicals shall be applied to the water at such points and by such means as to:
1. Assure maximum efficiency of treatment;
2. Provide maximum protection to the consumer;
3. Provide maximum safety to operators;
4. Assure satisfactory mixing of the chemicals with the water;
5. Provide maximum flexibility of operation through various points of application, when
appropriate;
6. Prevent backflow or baeck-siphonage-backsiphonage between multiple points of feed
through common manifolds; and

7. Provide for the application of pH-affecting chemicals to the raw-water prior to the
addition of the coagulant in turbidity removal processes.

C. Feed equipment.

1. Where chemical feed is necessary for the treatment of the water supply, such as
chlorlnatlon coagulatlon or other essentlal processes—a—km+n+mun%ef—tweieedeps—shau

standbv feeder or comblnatlon of feeders shaII be avallable to Feplaee—growde th
required chemical dose with the largest unit-during-shutdewns-feeder out of service.

2. Feeders shall be of such design and capacity to meet the following requirements:

a. Feeders shall be able to supply atal-times the necessary amounts of chemical at
an accurate rate throughout the range of feed; at all times.

b. Proportioning of chemical feed to the rate of flow shall be provided where the
water flow is not constant; or where specifically required by the commissioner.

c. Positive displacement type solution feed pumps, or gravity feed through
rotometers—rotameters, shall be used to feed liquid chemicals, but should not
normally be used to feed chemical slurriesi-and.
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fd. Chemical contact materials and surfaces shall be resistant to the aggressiveness
of the chemical solution;.

ge. Dry chemical feeders shall:
(1) Measure chemicals volumetrically or gravimetrically;

(2) Provide effective solution of the chemical in the solution pot;

2)
(3) Preferablyprovide-Provide gravity feed from solution pots; and
(4) Completely enclose chemicals to prevent emission of dust to the eperation room;.

hf. No direct connection mayshall exist between any sewer and a drain or overflow
from the feeder or solution chamber or tank:-and.

ig. A separate chemical waste tank should be considered.
3. Chemical feed equipment:
a. Shall be located near points of application to minimize length of feed lines;
b. Shall be readily accessible for servicing and repair, and observation of operation;
and

c. Shall be located and protective eurbings-curbing provided so that chemicals from
equipment failure, spillage or accidental drainage shall not enter the water in
conduits or treatment or storage basins.

4. Control:

a. Feeders may-shall be manually or automatically controlled with the automatic
control reverting to manual control as necessary;

b. Thefeeders—Feeders shall be manually started following shutdown, unless
otherwise approved by the divisior commissioner; and

c. Automatic chemical dose er-controls with residual analyzers may-be-approved-for
use—and-shall provide alarms for critical values, and shall include indicating and
recording eharts equipment.
5. Solution tanks. All solution tanks shall be manufactured of materials suitable as—afor
food contact surface: or that meet the requirements of 12VAC5-590-810.
a. Means shall be provided to maintain uniform strength of solution, consistent with

the nature of the chemical solution. Continuous agitation is—hecessary—shall be
provided to maintain slurries in suspension;.

b. WO oHHHoR—tahn a ne

continuity—of chemicalapplication—during—servicing;:—Solution tanks shall be o
sufficient number and capacity to assure continuous chemical application during tank
servicing, and the access openings shall be curbed and fitted with tight covers.

c. Each tank exceeding 30 gallons in capacity or fixed in place shall be provided with
a drain unless other means of dewatering the tank are provided.

(1) Neo—direet-Direct connection between any tank or drain and a sewer shall-be
permitted-is prohibited.
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(2) All drains shall terminate at least two pipe diameters, but not less than two
inches, above the rim of the receiving sump, conduit, or waste receptacle;.

d. Means shall be provided to indicate the solution level in the tank;.

e. Make-up water shall enter the tank above the rim at a distance of two pipe
diameters but not less than two inches:.

f. Chemical solutions shall be kept covered.

g. Subsurface-locationsfor Buried or subsurface chemical storage or solution tanks
shalk: are prohibited.

h. Overflow pipes, when provided, shall:

(1) Be turned downward, with-end-sereened and when located outside, be provided
with a screened end.

(2) Have free discharge;
(3) Be located where noticeable; and

(4) Be directed so as not to contaminate the water or be a hazard to operating
personnel.

6. Weighing scales:.
a. Shall be provided for weighing cylinders at all water treatment plants utilizing

chlorine gas; for large water treatment plants, indicating and recording type are
desirable;

b. Shall be required-for-flueride-solution provided for fluorosilicic acid feed systems in

conjunction with a loss of weight recorder;
c. Sheould-be-required-Shall be considered for volumetric dry chemical feeders; and
d. Shall be accurate to measure increments of 0.5% of load.
7. Feed lines:.
a. Shall be as short as possible in length of run and be:
(1) Of durable, corrosion resistant material,
(2) Easily accessible throughout entire length;
(3) Protected against freezing; and
(4) Readily cleanable.
b. Shall slope upward from chemical source to feeder, when conveying gases;

c. Shall introduce corrosive chemicals in steh-a manner as to minimize potential for
corrosion;

d. Shall be designed consistent with scale forming solids depositing properties of the
water, chemical solution, or mixture conveyed;

e. Shall not carry chlorine gas beyond the chlorine feeder room unless the chlorine is
under vacuum; and

~— ~— — ~—
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f. Shall be designed so that liquid alum does not mix with water prior to the point of
application.

8. Service-watersupply-Process water.

a. Water used for dissolving dry chemicals, diluting liquid chemicals, or operating
chemical feeders shall be:

(1) Only from a safe, approved source;
(2) Protected from contamination by appropriate means;
(3) Ample in supply and adequate in pressure;

(4) Provided with means for measurement when preparing specific solution
concentrations by dilution; and

(5) Properly treated for hardness when necessary.

b. Where a booster pump is required, duplicate—equipment-a spare pump shall be
provided-and-when-necessary;-standby-power.

c. Backflow prevention shall be achieved by appropriate means such as:

(1) An air gap between fill pipe and overflow rim of solution or dissolving tank
equivalent to two pipe diameters but not less than two inches;

(2) An approved reduced pressure zone backflow preventer, consistent with the
degree of hazard, aggressiveness of chemical solution, back pressure sustained,
location and available means for maintaining and testing the device; or

(3) A satisfactory vacuum relief device.
D. Chemicals.

21. Storage.

a. Space shall be provided where at least 30 days of chemical supply can be stored

in—dry—storage—conditions based on average dose and average annual water

treatment plant flow rate. Storage shall be at a location that is convenient for efficient

handling unless-local-suppliers and safety. Lesser storage capacity may be approved
if the owner can demonstrate that the local suppliers or other conditions indicate

lesserstorage-is-adegquate-will provide an uninterrupted source of chemicals.

b. Cylinders of chlorine gas shall be:
(1) Isolated from operating areas;
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(2) Restrained in position to prevent upset; and

(3) Stored in rooms separate from ammonia storage.

c. Liquid chemical storage tanks shall:

(1) Have a liquid level indicator; and

(2) Have an overflow and a receiving basin or drain capable of receiving accidental
spills or overflows.

d. Special precautions shall be taken with—{(H-Sedium sodium chlorite, to eliminate
any danger of explosion;and.

(—2—)e Actlvated carbon—wMe#r&a—petemmgeemnbusnblemate%J—Feq{mﬁelated—

dFy—handhng Spemal precautlons shaII be taken in areas where actlvated carbon is

stored and fed.

(1) Isolated, cool, and dry areas free from sources of ignition shall be provided for
activated carbon storage.

(2) Electrical equipment, devices and materials shall comply with local codes.

(3) Ventilation in these hazardous areas shall be local so as not to cause dust or
material to be drawn into other nonhazardous areas.

(4) Activated carbon shall not be stored with strong oxidants such as ozone, liquid
chlorine, and permanganate. Liquid chlorine means liquefied, compressed chlorine
gas.

ef. Chemicals shall be stored in covered or unopened shipping containers, unless the
chemical is transferred into an approved covered storage unit.

fg. Solution storage or day tanks supplying feeders directly should have sufficient
capacity for one day of operation.

gh. Acid storage tanks shall be vented to the outside atmosphere, but not through
vents in common with day tanks.

2. Handling.

a. Provisions shall be made for measuring quantities of chemicals used to prepare
feed solutions.

b. Storage tanks and pipelines for liquid chemicals shall be specific to the chemicals
and not for alternates.

c. Chemicals that are incompatible shall not be fed, stored, or handled together.

d. Provisions shall be made for the proper transfer of dry chemicals from shipping
containers to storage bins or hoppers in sueh-a way as-to minimize the quantity of
dust which that may enter the room in which the equipment is installed. Control shall
be provided by use of:

(1) Vacuum pneumatic equipment or closed conveyor systems;
(2) Facilities for emptying shipping containers in special enclosures; or

(3) Exhaust fans and dust filters whieh that put the hoppers or bins under negative
pressure.

e. Precautions shall be taken with electrical equipment to prevent explosions;

particularly-inthe use-of sodium-chlorite-and-activated-carbon and other hazards.
f. Acids shall:

(1) Be kept in closed, acid resistant shipping containers or storage units; and
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(2) Not be handled in open vessels, but should be pumped in undiluted form from
original containers, through suitable hose, to the point of treatment or to a covered
day tank.
g. Carts, elevators, and other appropriate means shall be provided for lifting chemical
containers to minimize excessive lifting by operators.
h. Provisions shall be made for disposing of empty containers by an approved
procedure which that will minimize exposure to the chemical.
E. Housing.
1. Structures, rooms, and areas accommodating chemical feed equipment shall provide
convenient access for servicing, repair, and observation of operation.
2. Floor surfaces shall be smooth and impervious, slip-proof and well drained with-a
I £ g 3 inc! foot._mini _
3. Open basins, tanks, and conduits shall be protected from chemical spills or accidental
drainage.
F. Operator safety. Safety provisions should protect operators and visitors at the waterworks
from chemical exposures in accordance with VOSH requirements.

1. Gases from feeders, storage, and equipment exhausts shall be conveyed to the
outside atmosphere, above grade and remote from air intakes.

2. See 12VAC5-590-1000 and 12VAC5-590-1001 for special provisions for handling and
storing chlorine.

3. A plastic bottle of hydrochloric acid (muriatic acid in commercial form) shall be
available for ammonia leak detection where ammonia gas is used or stored.

4. At least one palr of rubber gIoves with Iong gauntlets a dust resplrator of a type

Lndustry—SeeHen%34 that meets the VOSH Standards for tOXIC dusts and an

apron or other protective clothing shall be provided for each operator in any shift who will
handle dry chemicals.

65. Facilities such as emergency eye wash and showers shall be provided for washing

of the face, gloves, and protective equipment.
7-See 12VAC5-590-1000 E.

12VAC5-590-865. Conventional filtration treatment.

A. Conventional filtration treatment is generally used for surface water supplies. It is defined
as a series of four processes: coagulation, flocculation, sedimentation, and filtration. The
specific_design parameters shall consider the water supply characteristics and variability in
quality due to seasonal and climatic events.

B. Conventional filtration treatment plants shall provide staged, multiple treatment process
units, to allow individual units to be taken out of service without disrupting operation.
C. The commissioner may require presedimentation of waters containing high turbidity or
organics (as measured by total organic carbon).
1. Presedimentation basins utilizing a coagulant feed shall have hoppered bottoms or
shall be provided with continuous sludge removal equipment. The minimum hydraulic
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detention time shall be three hours. The commissioner may require greater detention
times depending on the source water quality and the level of pretreatment required.

2. Presedimentation basins without coagulant feed shall provide a minimum_hydraulic
detention time of 24 hours. The design shall address future needs for solids removal and
handling.

3. Incoming water shall be dispersed across the full width of the line of travel as quickly
as possible; short circuiting shall be minimized. The commissioner may require baffling
on large basins.

4. Provisions for bypassing presedimentation basins shall be provided.
5. Surface runoff shall be prevented from entering presedimentation basins or reservoirs.
6. Dikes shall be structurally sound and protected against wind action and erosion.

12VAC5-590-870. Mixing-and sedimentation| Repealed].
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12VAC5-590-871. Coagulation and flocculation.

A. Rapid mixing is the rapid dispersion of chemicals throughout the water to be treated,
usually by violent agitation, to promote coagulation.

1. Rapid mix basins or in-line static mixers shall be provided.

2. Basins shall be equipped with mechanical mixing devices. Other arrangements, such
as baffling, may be acceptable under special conditions and only when approved by the
commissioner. Where mechanical mixing devices are utilized, duplicate units or spare
mixing equipment shall be provided.

3. Rapid mix basins with mechanical mixers should be based upon the mean temporal
velocity gradient "G" (expressed as units of seconds). The owner's engineer shall
submit the basis for the selected velocity gradient considering the chemicals to be added
and water temperature. Typical values for G and T are:

TABLE 871.1
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Rapid Mix Basin GT Values

T (seconds) G (seconds™)
20 1.000
30 900
40 700
60 600
a. The point of application of the coagulant shall be at the point of maximum mixing
intensity;

b. The physical configuration of the mixing basin shall be designed to eliminate

vortexing; and
c. Mechanical mixers should be designed to allow speed variation with a highest
speed of at least three times the lowest speed.

B. Flocculation mixing is the agitation of treated water at low velocity gradients for sufficient
time to agglomerate coaqulated particles.

1. Basin inlet and outlet design shall prevent short circuiting and destruction of floc. A
drain_and overflow shall be provided. Multiple units shall be provided for continuous
operability and each basin shall be designed so that individual basins may be isolated
without disrupting plant operation. Basins shall be arranged to allow for either series or
parallel operation.
2. Design parameters:
a. The minimum detention time shall be 30 minutes for water treatment plants
employing rapid rate gravity filters, and 20 minutes for water treatment plants using
high rate gravity filters. Basin flow-through velocity should not be less than 0.5 ft/min
or greater than 1.5 ft/min.

b. The design of the flocculation units shall be based upon the value of GT which is
ordinarily in the range of 20,000 to 200,000. The owner’s engineer should establish
the value of GT through experimentation.

c. Aqitators shall be driven by variable speed drive units with peripheral tip speed of
paddles ranging from 0.5 to 3.0 ft/sec.

d. To control short circuiting in mechanical flocculators, at least three successive
compartments should be provided. In addition, special attention should be given to
the ports between compartments to further suppress short circuiting.

e. To accomplish maximum power input and reduce particle shearing, tapered
flocculation should be provided.

f. In basins utilizing vertical shaft flocculators, wing walls or stators shall be provided
to prevent vortexing.

3. Flocculation and sedimentation basins shall be as close together as possible. The
velocity gradient of the flocculated water through pipes or conduits to settling basins
shall not be greater than the velocity gradient utilized in flocculating the water. Where
velocity gradient is not used as a design parameter, the linear velocity in pipes and
conduits from the flocculators to the settling basin shall not exceed 0.5 ft/sec unless
otherwise approved by the commissioner. Allowances shall be made to minimize
turbulence at bends and changes in direction.
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4. Baffling may be used for flocculation in small water treatment plants only when
approved by the commissioner. The design should allow the velocity gradients noted in
subdivision D 3 of this section to be maintained.

12VAC5-590-872. Sedimentation.

A. The water treatment plant capacity, source water quality and filtration process used shall
be considered in determining the number and design of sedimentation basins.

B. The minimum settling time shall be four hours for water treatment plants employing rapid
rate gravity filters, and a minimum of three hours for water treatment plants using high rate
gravity filters. Reduced settling times may be approved by the commissioner where effective
settling is demonstrated. Effective settling time shall be calculated using the volume of the
basins from the stilling wall to the submerged effluent orifice or weir, including the volume under
launders or finger weirs.

C. Inlets shall be designed to distribute the water equally and at uniform velocities. Open
ports, submerged ports, stilling walls, and similar _entrance arrangements are required. Port
velocities should be in the range of 0.5 ft/sec to 1.5 ft/sec. Where stilling walls are not provided,
a baffle shall be constructed across the basin close to the inlet and shall project several feet
below the water surface to dissipate inlet velocities and provide uniform flows across the basin.

D. Outlet weirs or submerged orifices shall be designed to maintain settling velocities in the
basin and minimize short circuiting. Outlet weirs and submerged orifices shall be designed as
follows:

1. The rate of flow over the outlet weir shall not exceed 20,000 gpd/ft of the outlet
launder.

2. Submerged orifices should not be located lower than 3 ft below the normal water
surface.

3. The entrance velocity through the submerged orifices shall not exceed 0.5 ft/sec.
E. The linear velocity in pipes and conduits from settling basins shall not exceed 1.0 ft/sec.

F. Rectanqular sedimentation basins shall be designed with a length to width ratio of at least
4:.1.

G. Surface overflow rates shall be within the range of 0.25 to 0.38 gpm/ft2 in water treatment
plants using rapid rate filters, and a maximum of 0.5 gpm/ft2 for water treatment plants using
high rate filters. Increased surface overflow rates, and reduced settling times, may be approved
by the commissioner where effective settling is demonstrated. The length and area between
launders and finger weirs may be included in determining length to width ratio and overflow
rates.

H. Basins shall be provided with a means for dewatering. Basin bottoms shall slope toward
the drain not less than one foot in twelve feet unless mechanical sludge collection equipment is
provided.

I. In areas where settling basins are subject to high and frequent cross winds, windbreaks
shall be considered. Covers or enclosures shall be considered in locations subject to freezing.

J. The velocity through settling basins shall not exceed 1.0 ft/min. The basins shall be
designed to minimize short circuiting. Baffles shall be provided as necessary to minimize short
circuiting.

K. Multiple basins shall be provided for continuous operability and each basin shall be
designed so that individual basins may be isolated without disrupting plant operation.

L. Mechanical sludge collecting equipment shall be considered for all plants.
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M. Sedimentation basins with tube or plate settlers shall meet the following design

requirements:
1. Inlet and outlets shall be designed to maintain velocities suitable for settling in the
basin and minimize short circuiting. Plate units shall be designed to ensure even flow
distribution across the units.

2. Drain piping from the settler units shall be sized to facilitate a quick flush of the basin
and to prevent flooding other portions of the plant.

3. Where units are located outdoors adequate freeboard shall be provided above the top
of the settlers to prevent freezing.

4. The maximum loading for tube settlers shall be 2 gpm/ft2 of cross-sectional area
unless higher rates are demonstrated through pilot plant or in-plant demonstration
studies.

5. The maximum loading for plate settlers shall be 0.5 gpm/ft? based upon 80% of the
projected horizontal plate area.

6. Flushing lines shall be provided to facilitate maintenance and shall be properly
protected against backflow or backsiphonage.

12VAC5-590-873. Solids contact treatment units.

A. Solids contact units shall be acceptable for combined flocculation and clarification where
source water characteristics are not variable and flow rates are uniform. When approved, these
units shall be designed for the maximum uniform rate and shall be adjustable to changes in flow
that are less than the design rate and for changes in water characteristics.

B. A minimum of two units shall be provided.

C. A rapid mix device designed in accordance with 12VAC5-590-871 shall be provided.
Mixing devices shall be constructed to:

1. Provide good mixing of the source water with previously formed sludge particles; and
2. Prevent deposition of solids in the mixing zone.

D. Flocculation equipment shall:
1. Be equipped with an adjustable drive mechanism;

2. Insure that coaqulation occurs in a separate chamber or baffled zone within the unit;
and

3. Provide a flocculation period of at least 20 minutes.

E. The sludge equipment shall provide either internal or external sludge concentrators in
order to obtain a concentrated sludge with a minimum of waste water. Sludge removal systems

shall provide:
1. Sludge pipe sizes of not less than three inches in diameter;

2. Piping arrangements to prevent clogging and to facilitate cleaning;
3. Valves that are located outside the tank for accessibility;
4. A means to observe or sample sludge being withdrawn from the unit;
5. A time clock with proportional timer with automatic blow-off; and
6. Suitable controls for sludge withdrawal.
F. Cross connections.
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1. Blow-off outlets and drains shall terminate and discharge at a place satisfactory to the
commissioner; and
2. Cross connection control shall be included for the potable water mains used to flush
sludge lines.
G. The detention time shall be established on the basis of the source water characteristics
and other local conditions that affect the operation of the unit. The minimum detention time shall
be two hours for suspended solids contact clarifiers.

H. Orifices shall produce uniform rising rates over the entire area of the tank and shall
provide for an exit velocity not to exceed 1.0 ft/sec.

|. Upflow rates shall not exceed 1.0 gpm/ft? of area at the sludge separation line.

12VAC5-590-874. Gravity filtration.

A. At least two gravity filter units shall be provided in conventional filtration treatment plants
and direct filtration treatment plants.

B. Filter loading rates shall not exceed 2.0 gpm/ft? of filter area for rapid rate filters, and shall
not exceed 4.0 gpm/ft? for high rate filters, during normal operation. Alternative loading rates
may be approved by the commissioner when effective filtration is demonstrated.

C. The filter structure shall be so designed as to comply with the following:
1. The walls within the filter shall be vertical;
2. The filter walls shall not protrude into the filter media;
3. There shall be no common wall between filtered or finished water and any lesser
quality water;

4. The filter shall be covered by a superstructure if determined necessary under local
climatic conditions;

5. There shall be head room to allow normal inspection and operation;

6. A curb at least four inches high shall surround each filter to prevent floor drainage into
the filter;

7. The maximum velocity gradient of treated water in pipes and conduits to the filters
shall not exceed that used in flocculation. Where velocity gradient is not used as a
design parameter, the linear velocity in pipes and conduits from settling basins to filters
shall not exceed 1.0 ft/sec;

8. Influent pipes or conduits, where solids loading is heavy, shall be straight and
equipped with cleanouts;

9. Backwash water drain capacity shall be sufficient to carry the maximum flow;

10. Access in the form of walkways not less than 24 inches in width shall be provided to
each filter; and

11. The normal operating water surface on a filter shall be at the same hydraulic grade
level as the sedimentation basin, if no intermediate treatment process is provided.

D. Backwash water troughs shall be so designed as to provide:
1. Bottom elevation of the trough above the maximum level of expanded media during

backwashing;
2. At least a two inch freeboard inside the trough at the maximum rate of wash;

3. A level top or edge;
4. Spacing so that each trough serves an equal area of each filter; and
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5. Maximum horizontal travel of suspended particles to reach the trough not to exceed
3.0 ft.

E. Filter media shall be free from detrimental chemical or bacterial contaminants. Acceptable
filter media shall include anthracite coal, silica sand, garnet sand, and GAC. Other natural or
synthetic media may be approved when pilot or full scale demonstration studies demonstrate
that the media is capable of meeting the filter effluent  turbidity treatment technique
requirements in Part |l of this chapter.

1. Filters may be of single media, dual media or multi-media design depending upon the
water to be treated and the specific filtration process employed. A total media depth of
not less than 27 inches shall be provided after cleaning and scraping.

2. Types of filter media:
a. Anthracite coal. A sieve analysis shall be provided. Anthracite media shall have:

(1) An effective size of 0.45 mm to 0.55 mm with a uniformity coefficient of not
greater than 1.65 when used alone.

(2) An effective size of 0.8 mm to 1.2 mm with a uniformity coefficient of not greater
than 1.85 when used in dual or multi-media filters.

b. Silica sand. A sieve analysis shall be provided. The media shall be clean silica
sand having an effective size of from 0.35 mm to 0.55 mm and a uniformity
coefficient not greater than 1.65.

c. Garnet sand. A sieve analysis shall be provided. The media shall have an effective
size of from 0.15 mm to 0.35 mm.

d. Granular activated carbon (GAC) may be used as a media for filtration. The
commissioner may require pilot studies where precursor or organics removal is a
treatment objective. The design shall include the following:

(1) GAC media shall meet the basic specifications for filter media contained in this
section, except the uniformity coefficient shall not be greater than 2.0. The
commissioner may allow larger size media based upon pilot or full scale
demonstration testing. The commissioner may require that a layer of sand media be
placed below the GAC.

(2) Provisions shall be made for periodic treatment of GAC filter material for control
of bacteria and other growths.

(3) Provisions shall be made for GAC media replacement or regeneration.
(4) Only materials suitable for use with GAC media filters shall be utilized.
F. Support media.
1. Sand. A sieve analysis shall be provided. A three inch layer of sand shall be used as a

supporting media for the filter media where supporting gravel is used and shall have an
effective size of 0.8 mm to 2.0 mm and a uniformity coefficient not greater than 1.7.

2. Gravel, when used as the supporting media, shall consist of hard, rounded particles
and shall not include flat or elongated particles. The coarsest gravel shall be 2% inches
in size when the gravel rests directly on the strainer system, and shall extend above the
top of the perforated laterals or strainer nozzles. Not less than four layers of gravel shall
be provided in accordance with the size and depth distribution specified in Table 874.1.

3. Changes of gravel depths and sizes may be considered by the commissioner where
proprietary filter bottoms are proposed.
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TABLE 874.1
Gravity Filter Gravel Support Bed

SIZE DEPTH

21/2to 1 1/2 inches 5 to 8 inches
1 1/2 to 3/4 inches 3 to 5 inches
3/4 to 1/2 inches 3 to 5 inches
1/2 to 3/16 inches 2 to 3 inches
3/16 to 3/32 inches 2 to 3 inches

G. Filter bottoms and strainer systems. The commissioner may allow deviations from
requirements of this subdivision for high rate filters and for proprietary filter bottoms. Porous
plate bottoms shall not be used where iron or manganese or hard water may result in clogging.
The design of manifold type collection systems shall:

1. Minimize loss of head in the manifold and laterals;

2. Assure even distribution of backwash water and an even rate of filtration over the
entire area of the filter;

3. Provide a ratio of the area of the final openings of the strainer systems to the area of
the filter of about 0.003;

4. Provide a total cross sectional area of the laterals at about twice the total area at the
final openings; and

5. Provide a manifold that has a cross sectional area which is 1% to two times the total
area of the laterals.

H. Surface wash or air scouring of filters shall be provided.
1. All rotary surface wash devices shall be designed with:
a. Provisions for water pressures of at least 45 psi;
b. A vacuum breaker or other device or assembly to prevent backsiphonage;
c. Adequate surface wash water to provide 0.5 to 1.0 gpm/ft? of filter area.
2. Air scouring shall provide for:

a. An air flow rate of three to five scfm/ft? of filter area when air is introduced in the
underdrain. A lower air flow rate shall be used when the air scour distribution system
is placed above the underdrain.

b. A method for avoiding loss of filter media during backwashing.

c. A fluidization backwash following air scour sufficient to re-stratify the filter media.
The backwash water delivery system shall be in accordance with this section except
the rate of flow should not exceed 8.0 gpm/ft?2 unless operating experience
demonstrates that a higher rate is necessary to remove scoured particles from the
filter media.

|. Turbidity monitoring.

1. Indicating and recording turbidimeters meeting the requirements of 12VAC5-590-770
shall be provided for:

a. The source water;
b. The settled water from each sedimentation basin;
c. The filter effluent from each filter; and
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d. The combined filter effluent.

2. Finished water indicating and recording turbidimeters shall be considered if chemical
pH adjustment occurs following filtration.

3. The location of the turbidity sample tap shall allow turbidity to be monitored for both
the filtered water and the filter-to-waste water.

4. The design may incorporate an operator selected filter effluent high turbidity alarm.
J. Appurtenances.

1. A sampling tap shall be placed between each filter and the effluent rate of flow
controller to sample filtered water and filter-to-waste water. The location of sample taps
shall allow turbidity to be monitored of both the filtered water and the filter-to-waste
water.

2. Indicating and recording loss of head gauges shall be provided on all filters having a
capacity of greater than 100 gpm. An indicating loss of head gauge shall be provided on
all filters having a capacity of 100 gpm or less.

3. Indicating and recording rate of flow gauges shall be provided on all filters having a
capacity of greater than 100 gpm. An indicating and totalizing water meter may be used
in_lieu of an indicating and recording gauge on filters having a capacity of 100 gallons
per minute or less.

4. Effluent rate-of-flow controllers of the direct acting, indirect acting, or constant rate
types shall be provided on each filter.

a. All control devices used shall incorporate an auxiliary shutoff valve in the filter
effluent line. Indirect and direct acting effluent rate of flow control devices shall start
operation from the closed position. Failure of indirect acting controllers shall not
result in any increase in the rate of flow.

b. Filter effluent rate-of-flow control that simply maintains a constant water level on
the filter is prohibited.

c. Control devices shall be configured to prevent exceeding the design filter hydraulic
loading rate when any filter is taken out of service.

5. Provisions for draining the filter-to-waste (rewash) with appropriate backflow
prevention and rate control shall be provided on each filter. The filter-to-waste design
flow rate shall be equal to the filtration rate.

6. A high pressure hose and hose rack shall be provided to allow washing down filter
walls.

K. Backwash provisions.

1. Filtered or finished water shall be applied uniformly across the filter in an upflow
direction to provide at least 50% media expansion during all operating conditions. This
will normally require backwash flow rates of up to 20 gpm/ft2 depending on media size,
media specific gravity, uniformity coefficient, and water temperature.

2. The backwash water shall be provided at the required rate by backwash pumps,
backwash water tanks, the high service main or a combination of these methods.
Consideration should be given to including provisions to obtain backwash water from the
distribution system, or other sources, to supply backwash water during plant start-up or
during catastrophic events.

3. At least two backwash water pumps shall be installed unless an alternate means of
obtaining backwash water is available.
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4. The volume of backwash water provided shall be sufficient to backwash one filter at
the design backwash flow rate and duration during the warmest water temperature. This
backwash water volume shall be in addition to any other water storage requirements.

5. A backwash water controller or valve shall be provided on the main backwash water
supply line to obtain the desired rate of filter wash with the backwash water valves on
the individual filters open wide.

6. Consideration shall be given to provide for seasonal adjustments of the backwash
flow rate, to ensure proper backwashing while preventing media loss and to conserve
water.

7. The rate-of-flow indicator on the main backwash water supply line shall be located so
that it may easily be read by the operator during the backwashing process.

8. Where backwash water pumps are provided, a means for air release shall be installed
between the backwash water pump and the backwash water valve.

L. Other design considerations.
1. Roof drains shall not discharge into the filter or basins and conduits preceding the
filters.
2. Provision shall be made for continuous operation of all other filtering units while one
filtering unit is out of operation.

3. High rate filtration shall be provided with precise coagulation control. A multiple six-
gang stirring machine for performing jar tests shall be provided in addition to one or
more of the following means of controlling the coaqulation process:

a. Zeta potential, as measured by microelectrophoresis.

b. Pilot filters. Where dual pilot filters are used, two units shall be provided. Each pilot
filter shall consist of a small filter (about six inches in diameter) containing the same
type and depth of media as the plant filters. The pilot filter shall be equipped with
recording turbidimeters on the effluent to measure the filterability of the water as
reflected by turbidity monitoring.

c. Streaming current monitor, defined as a continuous sampling instrument that
measures the electric current generated when water flows past suspended particles
contained in the water.

4. High rate filtration shall be provided with indicating and recording pH monitoring
equipment for:
(1) The source water;

(2) The rapid mix effluent; and
(3) The finished water leaving the treatment plant.

12VAC5-590-875. Direct filtration.

A. Direct filtration is defined as a series of treatment processes including coagulation and
filtration, but excluding sedimentation. Direct filtration shall be considered only for treatment of
high quality and seasonally consistent surface water supplies or GUDI water supplies.

B. An in-plant demonstration study or pilot study shall be required to demonstrate
acceptable performance of direct filtration. The study shall be conducted over a sufficient time to
treat all expected source water conditions throughout the year. The pilot plant filter shall be of a
similar type and operated in the same manner as proposed for full-scale operation.
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C. The commissioner may require presedimentation meeting the requirements of 12VAC5-
590-870 D be provided prior to direct filtration treatment plants.

D. Rapid mix coagulation and flocculation shall be provided, meeting the requirements of
12VAC5-590-871.

E. Filters shall be dual media or multimedia gravity filters. Design of filtration units shall meet
requirements for rapid rate or high rate gravity filters in 12VAC5-590-874, including filter
structure, filter media, support gravel, backwash provisions, rate-of-flow control, surface wash or
air scour. Alternative designs maybe considered by the commissioner.

F. Turbidity monitoring.

1. Indicating and recording turbidimeters meeting the requirements of 12VAC5-590-770
B shall be provided for:

a. The source water;
b. The filter effluent from each filter; and
c. The combined filter effluent.

2. Finished water indicating and recording turbidimeters shall be considered if chemical
softening occurs following filtration.

G. Where automatic unit process control is provided, manual override of all automatic
features shall be provided.

1. Automatic startup of treatment plant unit processes is prohibited.
2. Valve actuators shall be provided with manual override capability.
H. The plant design should allow for the future installation of sedimentation basins.

12VAC5-590-880. Eiltration Diatomaceous earth filtration.

A BL-Yalla aWa O an hla To ava - Mmant o A/ a om
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sur:faee—watepshall be Ilmlted to treatment of surface waters or GUDI water supplles W|th Iow
turbidity and low bacterial contamination, and may be used for iron removal fer-groundwaters
from groundwater.

3. B. Pilot plant study. Installation of a diatomaceous earth filtration system shall be
preceded by a pilot plant study on the water to be treated.
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4. C. Types of filters. Pressure or vacuum diatomaceous earth filtration units will be
considered for approval.

5. D. Treated water storage. Treated water storage capacity in excess of normal
requirements shall be provided to:
a- 1. Allow operation of the filters at a uniform rate during all conditions of system
demand at or below the approved filtration rate, and
b. 2. Guarantee continuity of service during adverse source water conditions without
bypassing the system.
6. E. Number of units. At least two filtering units shall be provided at plants having a rated
capacity of more than 100 gpm.
+ F. Precoat.
a- 1. Application. A uniform precoat shall be applied hydraulically to each septum by

introducing a slurry to the tank influent line and employing a filter-to-waste or
recirculation system.

b- 2 Quantlty Dlatomaceous earth in the amount of 0. 2 Ib/ft? of filter area—er—an—ameum

8. G. Body feed. A body feed system to apply additional amounts of diatomaceous earth
slurry during the filter run is required.

& 1. Quantity. Rate of body feed is dependent on source water quality and
characteristics and must be determined in the pilot plant study.

b- 2. Adequate accessibility to the feed system and slurry lines is required.
& 3. Continuous mixing of the body feed slurry is required.

d- 4. Consideration should be given to providing a coagulant coating (alum or suitable
polymer) of the body feed.

O_FEiltration.

a- H. Rate of filtration. The ' ' 2
hydraulic loading rate shall not exceed 1.5 gpm/ft?_of filter area. The filtration rate shall be
controlled.

b- |. Head loss. The head loss shall not exceed 30 psi for pressure diatomaceous earth
filters, or a vacuum of 15 inches of mercury for a vacuum system.

& J. Recirculation. A recirculation or holding pump shall be employed to maintain
differential pressure across the filter when the unit is not in operation in order to prevent the filter
cake from dropping off the filter elements. A minimum recirculation rate of 0.1 gpm/ft? filter area
shall be provided.

& K. Septum or filter element. The filter elements shall be structurally capable of
withstanding maximum pressure and velocity variations during filtration and backwash cycles,
and shall be spaced sueh-so that no less than one inch is provided between elements or
between any element and a wall. Means shall be provided to check the septum{s)} septum or
septums for cleanliness or damage. Consideration should be given to providing septum
assemblies where_an individual septums—septum can be removed, cleaned, repaired, and
replaced.

e: L. Inlet design. The filter influent shall be designed to prevent scour of the diatomaceous
each-earth from the filter element.

40. M. Backwash. Provision shall be made for periodic backwashing of filter. A satisfactory
method to thoroughly remove and dispose of spent filter cake shall be provided.

4= N. Appurtenances. The following shall be provided for every filter:
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a- 1. Sampling taps for raw and filtered water;;
b- 2. Less-A loss of head or differential pressure gauge;;
¢ 3. Rate-of-flowA rate-of-flow indicator, preferable with totalizer;; and

d- 4. A throttling valve used to reduce rates below normal during adverse raw-source
water conditions.

O. Turbidity monitoring. Indicating and recording turbidimeters meeting requirements of
12VAC5-590-770 B shall be provided for:

1. The source water;
2. The effluent from each filter unit; and
3. The combined filter effluent.

P. An operation and maintenance manual shall be provided for all diatomaceous earth
filtration units. The manual shall include the following:

1. A detailed description of the treatment units and control of each unit for optimal

performance;
2. A preventative maintenance schedule;

3. The manual adjustment and override procedures for all automatic control features;
and

4. A troubleshooting quide for typical problems.

Q. The owner shall require the equipment manufacturer to provide on-site start-up and
follow-up training.
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12VAC5-590-881. Slow sand filtration.

A. Slow sand filters shall be approved only after a pilot study demonstrates that the water
supply contains sufficient nutrients for use of this treatment technology.

B. At least two filters shall be provided. In all cases the filters shall be capable of meeting
the design maximum daily water demand with one filter out of service.

C. Sand shall be clean silica sand that meets the following criteria:
1. The effective size shall be between 0.15 mm and 0.35 mm;
2. The uniformity coefficient shall not exceed 2.5; and

3. The sand depth shall not exceed 55 inches. A minimum depth of 30 inches is required
for normal operation.

D. Supporting media gravel shall meet the requirements of 12VAC5-590-874 G.
E. Structural details.
1. All slow sand filters should be covered.

2. Sufficient head room shall be provided for normal movement on the filter by operating
personnel for periodic sand removal operations.

3. Adequate manholes and access ports shall be provided for moving sand off and onto
the filter.

4. There shall be no common wall between finished water and any lesser quality water.
5. All filters shall be protected from freezing.

F. General design requirements.
1. Filter to waste shall be provided for all slow sand filters.

2. Water entering the filter shall be distributed in a manner so that the surface of the filter
shall not be disturbed in any way.

3. The nominal rate of filtration range shall be from 45 to 150 gpd/ft?> (0.031 to 0.10
gpm/ft?) of sand area.

4. The minimum depth of water over the filters shall be three feet. The maximum depth
of water over the filters shall not exceed five feet. An overflow capable of handling the
maximum flow to the filter shall be provided at the maximum filter water level.

5. Underdrains shall be provided to assure an even rate of filtration across the filter
surface. The maximum velocity of water in the lateral underdrains shall be 0.75 ft/sec.
The underdrain spacing shall not exceed three feet.

6. Each filter shall be capable of being filled with water from the bottom up.

7. Each filter shall be equipped with: a loss-of-head gauge; a rate-of-flow control device
such as an orifice, weir, or butterfly valve; a weir or effluent pipe designed to assure that
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the water level over the filter never drops below the sand surface; and filtered water

sample taps.
8. Monitoring, indicating and recording turbidimeters meeting the requirements of
12VAC5-590-770 B shall be provided for:

a. The source water;
b. The filter effluent from each filter unit; and
c. The combined filter effluent.

9. The filters shall be designed to operate to waste after scraping or replacement of
sand, until the ripening process is complete and the turbidity meets the requirements of
12VAC5-590-395 A 2 b (3).

12VAC5-590-882. Membrane filtration.

A. Applicability. This section pertains to the use of membrane filtration to provide for
pathogen and turbidity removal. The design requirements when using this technology for other
purposes, such as for softening or organics removal, shall be established by the commissioner
on a individual basis.

B. Membrane filtration systems shall meet all requirements contained in 12VAC5-590-401 E
6 b to be granted removal credit for Giardia lamblia and Cryptosporidium.

C. A pilot plant study shall be conducted on the water to be treated prior to the installation of
a_membrane filtration system unless the owner can demonstrate to the satisfaction of the
commissioner_that the supply water quality range over all four seasons of a year will be
adequately treated by the proposed design.

D. All membrane treatment units shall employ a hollow fiber flow path. They may employ
either an inside-to-outside or outside-to-inside flow direction.

E. The number of membrane units shall be a function of the overall waterworks capacity and
water demand. Multiple membrane units should be provided where the design capacity exceeds
0.5 MGD.

F. Approved materials and chemicals.

1. All. membrane materials and associated piping, components, etc. in _contact with the
water shall be in accordance with 12VAC5-590-515.

2. Chemicals used in any membrane cleaning process shall be in accordance with
12VAC5-590-515.

G. Turbidity monitoring.

1. Source water continuous turbidity indicating and recording equipment shall be

provided.
2. Feed water (between prefiltration and each membrane unit) continuous turbidity
indicating and recording equipment shall be provided.

3. Filtrate continuous turbidity indicating and recording equipment shall be provided for
each membrane unit.

4. Where more than one membrane unit is installed, combined filter effluent continuous
turbidity indicating and recording equipment shall be provided.

H. Indicating and recording equipment for entry point chlorine residual monitoring shall be

provided.
|. Pressure monitoring:
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Indicating equipment shall be provided for monitoring pressure drop across any

prefilter.
2. Indicating and recording equipment shall be provided for monitoring pressure drop

across membrane modules, i.e., transmembrane pressure.

3.

Integrity _monitoring. Indicating and recording equipment for direct integrity test

monitoring shall be provided for the date, time, and results of every test performed on

each unit.
J. Flow measurement. Equipment shall be provided for measuring or calculating the

following flows:

1. Source water, gpm and totalized;

2. Filtrate from each unit, gpm and totalized;

3. Recycle to each unit, percent of feed flow, if applicable;

4. Entry point, gpm and totalized; and

5. Waste.
K. Alarms. An alarm system shall be provided that will report alarm conditions and shut

down the treatment plant and entry point flow.

1. All alarms shall be reported to a location manned 24 hours per day or to a person on-

call and shall report alarm conditions audio-visually at the water treatment plant.

2. Alarm conditions. The following points shall be monitored by the alarm system. Alarm

and shut down set point conditions will be determined by the commissioner on a

individual basis.

a. Source water turbidity;

b. Feed water turbidity where appropriate;

c. Feed water flow;

d. Filtrate turbidity from each unit exceeding operational control criteria;

e. Membrane direct integrity test initiation, failure, and exceeding operational control
criteria;

f. Transmembrane pressure at each unit;

g. Entry point disinfectant residual;

h. Air pressure; and

i. Where the membrane may be easily damaged or rendered inoperable due to
excess feed water turbidity or debris, feed water monitoring equipment and alarm
and shutdown set points shall be provided for each unit. The alarm and shutdown set
points will be determined on a individual basis with the manufacturer's warranty
considered.

L. Sample taps shall be provided to monitor the following:

-_—

. Source water;

. Source water storage tank effluent;

. Feed water after prefiltration;

. Filtrate from each membrane unit;

. Combined filtrate from all units;

. Entry point; and

. Additional sample taps to monitor the presence of cleaning solutions used in either the

2
3
4
5
6
7
b

ackwash or cleaning operations.
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M. Equipment shall be provided, using variable frequency drive or other suitable means, to
reduce the feed pump output in order not to exceed the design flux in the event modules are
taken off line.

N. Pressure gauges.

1. A portable, pocket-type pressure gauge, of the correct range and accuracy for the
application and with the capability of being calibrated, shall be provided to check the
pressure readings of the pressure transducers installed on the membrane units.

2. At each location of a pressure transducer, a Ys-inch diameter pressure gauge with
American National Standard Taper Threads (NPT) connection shall be provided to
facilitate the connection of a portable, pocket-type test gauge.

0. Clean-in-place piping, including all joints and valves, shall be compatible with the
cleaning solution and shall be corrosion resistant.

P. Consideration shall be given to minimizing noise and vibration inside the treatment plant,
particularly from the air compressor or compressors.

12VAC5-590-883. Bag and cartridge filtration.
A. Bag or cartridge filtration shall be limited to treating surface water or GUDI sources with

low turbidity.
B. A pilot plant study shall be conducted on the water to be treated prior to the installation of
a bag or cartridge filter system.

C. Bag and cartridge filtration systems shall be granted removal credit for Giardia lamblia
and Cryptosporidium in accordance with 12VAC5-590-401 E 6 a, provided that it meets the
requirements of this section.

D. General design requirements.

1. All system components such as housing, bags, cartridges, gaskets, O-rings, etc. shall
be in accordance with 12VAC5-590-810. All cartridge filter housing shall have ASME
Boiler and Pressure Vessel Certification.

2. Indicating and recording turbidimeters meeting requirements of 12VAC5-590-770 B
shall be provided for the source water and the combined filter effluent. The
commissioner may require indicating and recording effluent turbidimeters for each filter
unit.

3. The maximum flux rate across the final filter shall not exceed 0.2 gpm/ft2.
4. Maximum differential pressure across the cartridge filter shall not exceed 20 psi.
5. Pressure gauges and sampling taps shall be provided before and after each bag or

cartridge filter.
6. Provisions to accomplish filter to waste shall be provided.

7. Automatic startup of bag or cartridge filters is prohibited.

8. An alarm system shall be provided that will report alarm conditions and shut down the
treatment plant and entry point flow.

a. All alarms shall be reported to a location manned 24 hours per day or to a person
on-call and shall report alarm conditions audio-visually at the water treatment plant.

b. The following shall be monitored by the alarm system:
(1) Source water turbidity;
(2) Feed water flow;
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(3) If applicable, filtrate turbidity from each unit exceeding operational control criteria;
(4) Combined filter effluent turbidity exceeding operational control criteria;
(5) Differential pressure at each unit; and
(6) Entry point disinfectant residual.
9. At least two filtering units shall be provided at plants having a rated capacity of greater

than 100 gpm.
E. Operation and maintenance documents shall be provided for all bag or cartridge filter
units and shall include:

1. Detailed description of the bag or cartridge treatment units and control of each unit for
optimal performance.

2. Procedure criteria (such as pressure differential, turbidity, etc.) and expected
frequency of bag or cartridge filter replacement.

3. A preventative maintenance schedule.
4. Manual adjustment and override procedures for any automatic control features.
5. Troubleshooting guide for typical problems.

F. The owner shall require the equipment manufacturer to provide on-site start-up and
follow-up training.

12VAC5-590-890. High rate treatment processes. (Repealed.)
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12VAC5-590-895. Pre-engineered package treatment units.

A. Pre-engineered package treatment units are defined as pre-designed, factory built, and
transported virtually assembled to the operation site. The provisions of 12VAC5-590-290 shall
apply.

B. General design considerations.

1. A rapid mix unit process shall be provided. The design shall meet requirements of
12VAC5-590-871 A.

2. Flocculation units shall meet requirements of 12VAC5-590-871 B or as identified and
justified in the approved PER.
3. Sedimentation units shall meet requirements of 12VAC5-590-872 or as identified and
justified in the approved PER.

4. Filters shall be dual media or multimedia gravity filters. Design of filtration units shall
meet the requirements of 12VAC5-590-874 or as identified and justified in the approved
PER.

5. Indicating and recording turbidimeters meeting requirements of 12VAC5-590-770 B
shall be provided for the:

a. source water;

b. applied water to each filter;

c. filter effluent from each filter; and
d. combined filter effluent.

6. Sufficient overflows and drains shall be provided to maintain a maximum water level
within the plant, including the depth of water over the filters, and to facilitate complete
draining of the package unit.

7. Where automatic unit process control is provided, operator adjustment of chemical
feed rates, times and sequences shall be provided as well as a manual override of all
automatic features.

a. Automatic startup of water treatment unit processes is prohibited.
b. Valve actuators shall be provided with manual override capability.

8. Treatment units installed at ground level shall be provided with stairways, walkways,
or other suitable means to allow access for operation and maintenance and observation
of all treatment process units. Filters shall be adequately accessible to facilitate
evaluation of the entire filter bed for media condition and placement, fluidization during
backwashing, and evaluation of compaction during filtration.
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C. An operation and maintenance manual shall be provided for all pre-engineered package
treatment units. The operation and maintenance manual shall include the following:

1. A detailed description of the treatment units and control of each unit for optimal
performance.
2. A preventative maintenance schedule.

3. Manual adjustment and override procedures for any automatic control features.
4. A troubleshooting guide for typical problems.

D. The owner shall require the equipment manufacturer to provide on-site start-up and
follow-up training.

12VAC5 590-900. Seﬁtemng Cation exchange softening.

baeteneleg+eauy—eentam+nafeed—g¥ewqdwafeer—The softenlng preeessde&g selected shaII be

based upon the mineral qualities of the raw-source water and the desired finished water quality
in conjunction with requirements for disposal of sludge or brine water, cost of plant, cost of
chemicals, and plant location.

A. Iron, manganese, or a combination of the two, in the oxidized state or unoxidized state,
sheu#dshall not exceed 0. 3 nm#hgrams—pe#hte#mg/ in the water as applled to the ion exchange

4-B. The units mayshall be of pressure or gravity type, er—of either an upflow or downflow

design, using automatic or manual regeneration.—Automatic—regeneration—is—suggested
recommended-forsmal-plants:

2-C. The design capacity for hardness removal sheuldshall not exceed 20,000 grains per
cubic foot when resin is regenerated with 0.3 pounds of salt per kilograin of hardness removed.

3- D. The depth of the exchange material should shall not be less than three feet.
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4. E. The hydraulic loading rate ef-seftening should not exceed seven-gallons—per-square
feet—per—mmute gpm/ft? and the backwash rate should be six-to-eight-gallonspersquarefoot
per-minute 6-8 gpm/ft2.

5. F. The freeboard shall depend upon the specific gravity of the media and the direction of
the water flow.

6. G. The bottoms, strainer systems and support for the exchange material shall conform to
criteria provided for rapid rate gravity filters.

7 H. Facilities shall be included for even distribution of brine over the entire surface of both
upflow and downflow units. Backwash, rinse and air relief discharge pipes shall be installed in
sueh a manner as to prevent any possibility of backsiphonage.

8. I. A bypass shall be provided around seftening exchange units to produce a blended
water of desirable hardness. Meters shall be installed to measure total water delivered to the
distribution system and on each softener unit. An automatic proportioning or regulating device
and shutoff valve should be provided on the bypass line. In some installations it may be
necessary to treat the bypassed water to obtain acceptable levels of iron and manganese in the
finished water.

9. J. Waters having turbidity of five units NTUs or more turbidity shall not be applied directly
to the cation exchange softener. Silica gel materials should be used for water having a pH
above 8.4 and should not be used when iron is present. When the applied water contains a
chlorine residual, the cation exchange material shall be a type that is not damaged by residual
chlorine. Phenolic resin shall not be used.

10. K. Smooth—nose—sampling Sampling taps shall be provided for the collection of
representative samples for both bacteriological and chemical analyses. The taps shall be

located to provide for sampling of the softener influent, softener effluent, and the blended water.
The sampling taps for the blended water shall be at least 20 feet downstream from the point of
blending.

44 L. Brine measuring or salt dissolving tanks and wet salt storage facilities shall be
covered. The makeup water inlet shall have a free fall discharge of two pipe diameters but not
less than two inches above the maximum liquid level of the unit or be protected from
backsiphonage. Water for filling the tank should be distributed over the entire surface by pipes
above the maximum brine level in the tank. The salt shall be supported on graduated layers of
gravel under which is a suitable means of collecting the brine. Wet salt storage basins must be
equipped with manhole or hatchway openings having raised curbs and watertight covers having
with overhanging edges similar to those required for finished water reservoirs. Overflows, where
provided, shall be turned down, have a proper free fall discharge and be protected with
noncorrodible screens or self-closing flap valves.

12. M. Wet salt storage basins shall have sufficient capacity to store at least_a 30 days
operating supply.

13- N. Stabilization of the finished water for corrosion control shal-beprovided should be
considered.

44- O. Suitable disposal must be provided for brine waste.
45. P. Pipes and contact materials shall be resistant to the aggressiveness of salt.
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12VAC5-590-910. Aeration. {(Alse-see 12VA€5-590-970-)
A. Aeration treatment devices—as—described—herein—may—be-is_acceptable for oxidation,

separation of gases or for taste and odor control. General design requirements include the
following:

1. The aerated water shall be chlorinated following aeration.

2. The equipment shall incorporate materials resistant to deterioration and corrosion,
and shall be designed to eliminate the potential for fouling problems from calcium
carbonate and iron precipitation, and from algae, slime, and bacteriological growth.
Disinfection capability shall be provided prior to aeration treatment units.

3. The equipment shall be easily accessed and serviced.

4. The air introduced into the treatment units shall be filtered, and shall be free of
insects, obnoxious fumes, dust, dirt and other contaminants. If blowers are located
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inside a building, the air intakes shall extend to the outside and be furnished with
appropriate air filters.

5. Air exhaust outlets shall be located to avoid induced contaminants, particularly at or
near occupied areas or blower intakes.

6. Duplicate blowers, motors, or multiple treatment units shall be required for treatment
processes designed to meet the drinking water quality standards in 12 VAC5-590-340.

B. Natural, forced or induced draft aeration units shall be designed to provide an adequate
liguid distribution and countercurrent of air through the enclosed aeration column, and
adequately seal the water outlet to prevent unwanted loss of air.

C. Pressure aeration means the injection of compressed air into the water to be treated,
typically for oxidation. Pressure aeration shall not be approved for removal of dissolved gases.
Filters following pressure aeration shall have adequate exhaust devices for the release of air.
Pressure aeration devices shall be designed to provide thorough mixing of compressed air with
the water being treated.

D. Packed Tower Aeration (Air Stripping) is suitable for removing volatile organic chemicals,
trihalomethanes, carbon dioxide, and radon.

1. Justification shall be provided for the selected design parameters (height and
diameter of the unit, air to water ratio, packing depth, surface loading rate, etc.). The
design shall consider the effects of temperature change and the resulting impact in
contaminant removal efficiency. Pilot plant studies may be required to substantiate the
design.

2. The packing material used shall be resistant to the aggressiveness of the water,

dissolved gases, and cleaning materials, and shall meet requirements of 12VAC5-590-
810.

3. Water shall be evenly distributed at the top of the tower using spray nozzles or orifice
type distributor trays that will prevent short circuiting. A mist eliminator above the water
distribution system may be required.

4. A means to allow for discharge and wasting of water or chemicals used to clean the
tower shall be provided.

5. Sample taps shall be provided in the influent and effluent piping.

6. The design shall prevent freezing of the influent riser and effluent piping.

7. An overflow pipe discharging 12 to 24 inches above the ground and over a drainage
inlet structure or splash pad shall be provided.

8. A sufficient number of access ports with a minimum diameter of 24 inches shall be
provided to facilitate inspection, media replacement, media cleaning and maintenance of
the unit interior.

9. A positive air flow sensing device and a pressure gauge shall be installed on the air
influent line. If the aeration unit is designed to remove a contaminant with a PMCL, the
positive air flow sensing device shall be an integral part of an automatic control system
that will turn off the influent water if positive air flow is not detected.

D:E. Other methods of aeration may-be-used-if-applicable-to-the-treatment-needs—Such
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12VAC5-590-920. Iron and manganese control.

A. Iron and manganese control, as used herein, refers solely to treatment processes
designed specifically for this purpose. The treatment process used will depend upon the
character of the raw-source water. The selection of one or more treatment processes shall meet
specific local conditions as determined by engineering investigations, including chemical
analyses of representative samples of water to be treated, and receive the approval of the
division commissioner. The commissioner may reqwre that pilot studles be conducted

A—RemGVG-l B. Iron and manganese removal by oxidation;-detention; and filtration.
1. Oxidation may-be-by-aeration-or-by-chemical-oxidation-with shall be accomplished by

aeration, or by chemicals such as chlorine—ef, potassium permanganate, sodium
permanganate, or a combination thereof.

2. The design shall consider:

a. pH adjustment to promote rapid oxidation;

b. A pre-settling tank located ahead of the filters to remove oxidized iron and
increase filter run times;

c. A manganese-oxide coating on the filter media, such as manganese greensand.
The total depth of media shall not be less than 30 inches. Media shall have an
effective_size 0.3 to 0.35 mm_and a uniformity coefficient of no more than 1.6.
Following initial placement of the media, care shall be taken to remove fines by
backwashing and skimming the surface; and

d. An anthracite cap layer over the manganese-oxide coated media, having a depth
of 6 — 18 inches.

3. Aeration shall be designed in accordance with 12VAC5-590-910.

4. Flow proportional chemical feeders shall be provided, and the feed rate shall be
adequately controlled by using feeders that are paced by water meters to prevent an
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over-dosage of chemical. A flow switch in place of a flow proportional feeder may be

permissible.
5. Sample taps shall be provided prior to the application of the oxidant, immediately
ahead of filtration, and at the filter effluent.

6. Pressure filters shall include provisions for:

a. Pressure gauges on the inlet and outlet pipes of each filter, or a differential
pressure gauge on each filter;

b. An easily readable meter or flow indicator on each battery of filters. A flow
indicator is recommended for each filtering unit;

c. Filtration, backwashing, and filter-to-waste of each filter individually:

(1) Backwash water shall be evenly distributed in an adequate quantity to achieve at
least a 30% media bed expansion during backwashing. The backwash rate shall be
based on the media.

(2) The top of the backwash water collection trough shall be at least 18 inches above
the media surface;

(3) An underdrain system to efficiently collect the filtered water and to distribute an
adequate quantity of backwash water to achieve at least a 30% media bed
expansion during backwashing;

d. Location of flow indicators and controls that is easily readable while operating the
control valves;

e. An air release valve on the highest point of each filter;

f. An accessible manhole to facilitate inspections and repairs for filters greater than
36 inches in diameter;

g. A means to observe the wastewater during backwashing; and
h. Construction to prevent cross connection.
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C. Iron and manganese removal by ion exchange shall only be approved for removing low

concentrations (less than 0.5 mg/L) of combined iron and manganese. The commissioner may
require pilot studies be conducted to determine post-exchange pH/alkalinity adjustment. See
12VAC5-590-900 for general ion exchange design requirements.

E: D. Sequestering ~see12VVAC5-590-950-E iron and manganese.

1. Sequestration with polyphosphates shall be considered for polishing filtered water,
however it shall not be used where residual iron, manganese or combination thereof
exceeds 1.0 mg/L.

2. Phosphate feed rates shall be determined by the product manufacturer and shall not
exceed 10 mg/L.

3. Feed equipment shall be in accordance with the requirements of 12VAC5-590-860.

4. Stock phosphate solution shall be disinfected in accordance with manufacturer's
recommendations unless the phosphate solution is fed directly from the covered
shipping container.

5. Sodium silicate or other silicate-based chemicals for the sequestration of iron and
manganese shall be approved by the commissioner on a individual basis. Operational
data from actual full scale facilities treating waters of similar quality or pilot tests may be
required.
E-E. Sampling taps shall be provided for control purposes. Taps shall be located on each
raw source water-soeurce, each treatment unit influent and each treatment unit effluent.

G—Testing—equipment—shall-be—providedforallplantsF. Iron and manganese testing
equmment shaII be prowded Ihe Iron test test equment shaII ha#e—the—eapaeﬂy—te—aeeu%ately

Femeval—be capable of accuratelv measuring iron concentratlon as Iow as 0.1 mq/L Manganese
testing equipment shall be capable of accurately measuring manganese concentration as low as
0.05 ma/L.

G. The commissioner may approve proprietary treatment processes for the removal of iron
and manganese on a individual basis. Operational data from actual full scale facilities treating
waters of similar quality or pilot tests may be required. The provisions of 12VAC5-590-290 may

apply.

12VAC5-590-930. Fluoridation.
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Fluoridation feed systems shall be designed to deliver the optimum fluoride ion concentration of

0.7 ma/L.

B. Fluoride compounds. Commercial sodium fluoride, sodium silicefluoride fluorosilicate
(also called sodium silicofluoride) and fluorosilicic acid (also called hydrofluorosilicic acid) shall
conform to the applicable AWWA standards and meet the requirements of 12VAC5-590-515.
Use of other chemicals which that may be made available must shall be approved by the
division commissioner.

C. Fluoride compound storage. Fluoride chemicals shall be isolated from other chemicals to
prevent contamination. Compounds shall be stored in covered or unopened shipping containers
in a separate room (except sodium fluoride saturators) with the chemical feeder. Theroom-must

D. Chemical feed installations.

2-1. Scales and loss of weight recorders for dry chemical feeders and hydrofluorosilicic
acid feeders shall be provided.

3—Feeders2. Fluoride metering pumps shall have an accuracy so that the actual feed
rate will be within 5.0% of the intended feed rate.

3. The point of application shall be so located to provide adequate mixing.

54. All fluoride feed lines shall be provided with adequate anti-siphon devices.
5. Design of fluoride saturators shall consider:

a. The source water hardness. The water applied to sodium fluoride saturator
feeders shall be softened if the hardness exceeds 50 mag/L.

b. The fluoride source. Use only sodium fluoride in saturators.
c. A flow restrictor with a maximum flow of 2.0 gpm on all upflow saturators.

6. Adequate fluoride feed rate control and mixing shall be provided.

87. Provisions shall be made for venting hydrofluoresiliciefluorosilicic acid carboys to the
outside of the building when the carboys are in use.

E. Suitable protective equipment shall be provided which includes gloves, aprons, dust
mask, and goggles.

F. Suitable equipment shall be provided for wetmoppingwet mopping and hosing dust that
might accumulate in the plant. Dry feeders shall be equipped with bag loading hoppers.

G. Equipment shall be provided for measuring the quantity of fluoride ion in the water.
Testing equipment shall be colorimetric or electrode type as approved by the
divisioncommissioner.
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12VAC5-590-94.0. Fluoride removal.

A. Fluoride removal may be accomplished by blending with a different quality water or by
removal treatment. Where fluoride removal is required the treatment units shall be designed to
achieve a finished water fluoride concentration that is below the SMCL.

A- B. Blending. Blended water must shall result in all water delivered to the distribution
system being of the same quality.

B- C. Treatment.
2. 1. Treatment includes—use—of shall include, but not be limited to ion exchange,
activated alumina, bone char, reverse osmosis or electrodialysis.-Otherprocessesmay
be-utilized-if they-adequately-defluoridate- The selected design is-teshall be supported by

pilot studies unless at least two pilot studies, or two prototype plants, have demonstrated
that the selected design is feasible. SuehThese studies or prototypes-sheuldshall be for
waters having characteristics similar to the water that is to be treated.

3—Raw-water2. Water pH shall be adjustable to an optimum level to achieve the best
fluoride removal.

4. 3. With any one unit out of service, the remaining unit or units must shall be capable

of handling-peak-day-flows treating the maximum plant flow rate.

5- 4. Filter clogging constituents such as iron having a concentration greater than 1.0
nmthg#ams—per—hter sheutdmg/L shall be removed prlor to deflueridationfluoride removal.

6- 5. Test equipment must shall be provided and must be accurate to at least 0.1
milligrams-perliter mg/L.
Z 6. An operation and maintenance {O-&M) manual must shall be provided.

12VAC5-590-950. Stabilizatien Corrosion control or stabilization.

A. Water that is unstable due either to natural causes or to the treatment glven to the water
should shall be stabilized. W ‘ .

DB. Deposition of calcium carbonate film. The desired calcium carbonate fiim may be
obtained by using either soda ash or caustic soda when the alkalinity of the water exceeds
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about 35 milligrams per liter. Soft waters should be treated with lime to provide the required
calcium. Soft waters which also have a low carbon dioxide content may need a mixture of lime
and soda ash to provide both calcium and carbonate for the calcium carbonate film.

'=,=-= phates-are-appHecabietorseguesteringa olved-mine :

C. Phosphates or other corrosion inhibitors may be used for corrosion control when meeting
the requirements of NSF/ANSI Standard 60 and applied in accordance with the manufacturer's
recommendations. Stock phosphate solution shall be disinfected in accordance with the
manufacturer’'s recommendations unless the phosphate solution is fed directly from the covered
shipping container.

HD. Cathodic protection may—be—used—to—prevent—or—minimizeshall be acceptable for

preventing or reducing corrosion of the inner surfaces of water_storage tanks and standpipes
and the outer surfaces of metal eenduitspipe.

{E. Laboratory equipment shall be provided for determining the effectiveness of stabilization
treatment and concentration of chemicals in the treated water.

12VAC5-590-960. Taste and odor control.

4-The continuous or periodic treatment of raw-water source waters with copper sulfate and
other copper compounds to kill algae or other growths shall be controlled to prevent a copper
concentration in excess of 1.0 milligrams—perliter mg/L, as copper, in the treatment plant
finished water.

B. Surface water aerators or diffused aeration systems shall be acceptable for de-stratifying
reservoirs, reducing or eliminating seasonal turnover and the releasing of compounds in the
anaerobic or anoxic zones.

C. Addition of chemical oxidants at the source water intake, in the source water pump
station discharge line, at the head of the treatment plant, or within the treatment train shall be
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acceptable for treating tastes and odors. Effective oxidants include chlorine, chlorine dioxide,
potassium permanganate, and ozone. If breakpoint chlorination is proposed, the actual
breakpoint of the water shall be determined accurately. "Breakpoint chlorination" means the
addition of chlorine to water until the chlorine demand has been satisfied, chlorine and ammonia
nitrogen reactions are near completion, and further additions of chlorine result in a free residual
chlorine that is directly proportional to the amount of chlorine added.
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D. Powdered activated carbon (PAC) - When taste and odor problems are anticipated on an
intermittent basis, the addition of PAC shall be considered, and a pilot study shall be conducted
to determine the optimum dosage. Multiple PAC feed locations shall be evaluated to provide
maximum contact time, including the rapid mixer, the flocculation basins, and at the midpoint of
sedimentation basins.

1. PAC shall not be applied near the point of chlorine or other oxidant application.
2. Continuous agitation or re-suspension equipment shall be required to keep the PAC
from depositing in the slurry/storage tank.

3. All mechanisms for handling dry PAC shall be tightly sealed. Dust collection is
required on all installations.

4. The PAC feed lines to the application points shall be sized to handle the PAC
suspension and should be equipped with flushing provisions.

E. GAC media shall be acceptable in conventional gravity filters or in separate contactors to

reduce taste and odor.
F. Ozonation shall be acceptable for taste and odor control.

12VAC5-590-970. Removal of volatile synthetic organic chemicals
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12VAC5-590-975. Removal of radionuclides.

A. Processes for removal of radionuclides specified as BAT are identified in 40 CFR
141.66. The specific process and equipment proposed for removal of radionuclides shall, to the
satisfaction of the commissioner, have a demonstrated history of successful performance with
similar water quality characteristics and performance requirements. Otherwise, the procedures
of 12VAC5-590-290 shall apply.

B. When manganese greensand filter systems are utilized, the design shall meet the
requirements of 12VAC5-590-920 B. In addition, a chemical contact tank with a minimum
detention time of 30 minutes shall be provided. Laboratory or pilot studies may be required to
demonstrate compliance with the radium standard when using a filtering treatment system for
groundwater with total radium greater than 10 pCi/L.

C. Waste handling, disposal and permitting shall be given special consideration early in the
design process.

D. Occupational exposure shall be considered in the project design.

E. Provisions for operational control monitoring of the radionuclides requiring removal or an
acceptable surrogate shall be included in the project design.

12VAC5-590-980. Microsereening: (Repealed.)

12VAC5-590-985. GAC contactors.
A. GAC contactors may be used to adsorb natural organic compounds, taste and odor

compounds, and synthetic organic chemicals. The most common applications of GAC
contactors in drinking water treatment plants are (1) post-filtration adsorption and (2) filtration-
adsorption, in which some or all of the filter media in a granular media filter is replaced with
GAC.

B. General requirements.

1. A demonstration study using bench or pilot scale tests shall be conducted to
determine the GAC media effectiveness, adsorption efficiency, and regeneration

frequency.
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2. GAC contactors shall be sized for the optimum empty bed contact time.
3. A minimum of two contactor units shall be provided.

4. Bypassing the GAC facility may be permissible under certain circumstances to
accommodate seasonal water quality fluctuations and allow for blending water.

C. Hydraulic configuration.
1. Pressure vessel installation may be configured in parallel or in series.

2. For pressure contactors, pre- and post-filter pressure gauges shall be installed at
each individual contactor unit.

3. The rate of flow through the contactors shall be controlled either manually or
automatically to ensure equal flow through each contactor.

D. Design details.

1. For pressure contactors, the maximum pressure loss through the vessels shall be as
determined by the product manufacturer.

2. Sample taps, isolation valves, and bypass piping shall be provided before and after
each individual contactor unit.

3. Pipes, tanks, and appurtenances shall be corrosion resistant.

4. The GAC facility shall provide the ability to filter-to-waste to prevent carbon fines in
the effluent water.

5. Unless otherwise approved by the commissioner, disinfection shall be accomplished
following the GAC contactors.

6. If backwashing of GAC specific units is required, then unchlorinated filtered water
shall be used.

7. Turbidity monitoring of contactor effluent shall be considered.
8. The facility design shall include provisions for spent carbon disposal, GAC delivery
and storage.

12VAC5-590-990. Waterworks waste.

A. With the exception of sanitary sewage and flows recycled through the water treatment
system, the wastes generated during the operation of water filtration plants constitute industrial
wastes and are subject to the State Water Control Law (Chapter 3.1 (§ 62.1-44.2 et seq.) of
Title 62.1 of the Code of Virginia).

Industrial wastes generated by water treatment facilities include, but are not limited to, the
following:

1. Filter backwash water;

2. Coagulant sludges residuals;

3. Softening sludges residuals;

5. 4. Iron and manganese sludges residuals

6. 5. Sludges Settled solids from presedimentation units; and
+ 6. Brine wastes.

B. After receipt of plans and specifications from the consulting engineer for the water
treatment facilities, the division commissioner will advise the State Water Control Board of any
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proposal to treat and discharge industrial wastes into state waters. The divisior commissioner
will submit to the State Water Control Board a letter report to include the following:

1. Capacity of the proposed treatment facilities;

2. Location of the proposed facilities;

3. Proposed final disposition of the treated waste effluent;
4. Name and address of the consulting engineer; and

5. Name and address of the owner.

C. Except for recycle flows as described in 42V¥AC8-590-420-K 12VAC5-590-395 C, the
State Water Control Board will then deal directly with the eensulting-engineerowner in reference
to the final disposal of these wastes-and.

D. The sanitary wastes from water treatment plants must receive treatment. Wastes from
these facilities mustshall be discharged either directly to a sanitary sewer system or to an
approved-individual waste disposal facility providing suitable treatment approved by the State
Water Control Board.

12VAC5-590-1000. Disinfection.

A. Objective—To The objective of disinfection is to prevent the occurrence of waterborne
diseases from the consumption of drinking water.

B. Primary disinfection shall be provided for all surface water sources, all spring sources, all

GUDI sources, and all well sources determined to be of questionable bacteriological quality as
required by the commissioner. Consideration shall be given to minimizing the formation of
disinfection byproducts when designing a disinfection process. Waterworks with groundwater
sources requiring disinfection under this section shall meet the requirement of 12VAC5-590-421
A1ld.

C. All pipes, tanks, and equipment that convey or store potable water shall be disinfected
with chlorine prior to being placed in service, in accordance with the AWWA Standards C651,

C652 and C653. All disinfectant residual determinations shall be made using methods identified
in 12VAC5-590-440.

1. The project documents shall outline the procedures and include the disinfectant
dosage, contact time, and method of testing the results of the procedure.

2. Methods of disinfection other than chlorination may be considered by the

commissioner on a individual basis.
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12VAC5-590-1001. Chlorination.

A. General design requirements.

1. Chlorine feed capacity shall be capable of meeting the disinfection requirements
under all operating conditions.

a. Chlorine feed systems for primary disinfection of surface water sources or GUDI
sources shall provide sufficient capacity to achieve the required microbial log
inactivation specified in Table 501.1.

b. Chorine feed systems for primary disinfection of groundwater sources shall
provide sufficient capacity to achieve 4-log virus inactivation.

c. Chlorine feed systems for secondary disinfection shall provide sufficient capacity
to achieve a minimum chlorine residual at the entry point of 0.2 mg/L for more than 4
hours.

2. Chlorine feed systems for disinfection of surface water sources or GUDI sources shall
be sized to deliver the required dose with the largest unit out of operation. Small
hypochlorination installations for groundwater source waterworks, shall have a spare
metering pump, unless it can be demonstrated to the satisfaction of the commissioner
that spare equipment is readily available from a local supplier. Spare parts shall be
available for all chlorinators to replace parts that are subject to wear and breakage.
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3. Consideration shall be given to providing multiple chlorine feed points at all
waterworks. For conventional filtration treatment plants, chlorine feed points shall be
provided for the source water, applied water to the filters and filter effluent.

4. The chlorine solution water supply piping shall be designed to prevent contamination
of the treated water supply.

a. At all facilities treating surface water, pre- and post-filtration disinfection systems
shall operate independently of each other to prevent possible siphoning of partially
treated water into the clearwell.

b. The water supply to each ejector shall have a separate shut-off valve. A master
shut-off valve is prohibited.

5. Provisions shall be made to ensure uniform mixing of the chlorine with the water near
the point of application.

6. Residual and contact time.

a. Owners of waterworks with surface water sources or GUDI sources shall provide a
minimum_residual (C) and contact time (T) as calculated in accordance with
12VAC5-590-501.

b. Owners of waterworks with groundwater sources that are required to disinfect
shall provide a minimum residual (C) and contact time (T) to achieve four-log
inactivation of virus, based on maximum design flow rate. Provisions shall be made
to _prevent short circuiting. The contact basin shall be designed utilizing the
appropriate baffle factors referenced in 12VAC5-590-501.

7. Automatic proportioning chlorinators shall be provided where the rate of flow is not
reasonably constant.

8. Equipment shall be provided for measuring chlorine residual, employing any method
specified in 12VAC5-590-440. The equipment shall be capable of residual chlorine
measurement to the nearest 0.1 mg/L.

9. Continuous chlorine residual analyzers shall be provided at all waterworks that are
required to filter and which serve 3,300 or more persons, or at any waterworks required
by the commissioner. Where continuous chlorine residual analyzers are provided, the
commissioner may require that the design incorporate an operator-selected high or low
chlorine residual alarm.

B. Gas chlorine feed systems.

1. Equipment.
a. An ample supply of potable water shall be available for operating the chlorinator.
Where a booster pump is required, duplicate equipment shall be provided, and, when
necessary, standby power as well. Equipment for backflow prevention shall be
provided. A pressure gauge shall be provided on each chlorinator water supply line.

b. Scales for weighing cylinders shall be provided at all waterworks using chlorine
gas. At large waterworks, scales of the indicating and recording type shall be
considered. Scales shall be recessed unless they are of the low platform type.

c. Where a manifold of several cylinders is required to evaporate sufficient chlorine,
consideration shall be given to the installation of gas evaporators.

d. Automatic switch-over of chlorine cylinders shall be provided to assure continuous
disinfection.

2. Chlorine gas leak detection.

Part lll, page 77



REVIEW DRAFT 3-9-2017 for WATERWORKS ADVISORY COMMITTEE

Grey sections are adopted from the federal regulations.

a. Automatic chlorine gas leak detection, with strategically located sensors, and
related alarm equipment shall be provided for all installations.

b. A bottle of ammonia hydroxide solution shall be provided for detecting chlorine gas
leaks.

3. Emergency cylinder repair kits shall be provided.

4. Consideration shall be given to the provision of caustic soda solution reaction tanks
for absorbing the contents of leaking one-ton cylinders where the cylinders are in use.

5. Piping and connections for chlorine gas.

a. Pressure gauges shall be installed on the piping to each chlorinator. Piping
systems shall be well supported and adequately sloped to allow drainage. Suitable
allowance shall be made for pipe expansion due to changes in temperature.

b. Fittings and appurtenances shall be suitable for handling dry chlorine.
6. Building design.

a. Any building to house chlorine equipment or containers shall be designed and
constructed to protect all elements of the chlorine system from fire hazards. See
12VAC5-590-720.

b. If gas chlorination equipment and chlorine cylinders are to be in a building used for
other purposes, a gas tight partition shall separate this room from any other portion
of the building. Doors to this room shall open only to the outside of the building, and
shall be equipped with panic hardware. These rooms shall be at ground level, and
should be separated from the feed area.

c. At least two means of exit shall be considered from each separate room or
building in which chlorine is stored, handled, or used. All exit doors shall open
outward.

d. A clear glass, gas tight window shall be installed in an interior wall of the
chlorinator room to permit the chlorinators to be viewed without entering the room.

e. Feed lines shall not carry chlorine gas beyond the chlorine feeder room unless the
chlorine is under vacuum.

f. Chlorinator rooms shall be provided with a means of heating so that a temperature
of at least 60°F can be maintained, but the room should be protected from excess
heat. Cylinders shall be kept at essentially room temperature for at least 24 hours
prior to use unless an evaporator is employed.

g. Forced, mechanical ventilation that provides one complete air change per minute
shall be installed in all chlorine feed rooms and rooms where chlorine cylinders are
stored. The inlet to the air exhaust duct from the room shall be near the floor and the
point of discharge shall be located so as not to contaminate the air inlet to any
building or inhabited areas. Air inlets shall be located so as to provide cross
ventilation with air and at a temperature that will not adversely affect the chlorination
equipment. The vent hose shall run without traps from the chlorinator and shall
discharge to the outside atmosphere above grade.

h. The electrical controls for the fans and lights shall automatically operate when the
door is opened and can be manually operated from the outside without opening the
door.

C. Calcium hypochlorite and sodium hypochlorite feed systems.

1. Both calcium hypochlorite and sodium hypochlorite shall be acceptable for
disinfection.
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2. Hypochlorite solution feeders of the positive displacement type shall be provided.

3. Adequate mixing of calcium hypochlorite or sodium hypochlorite solutions shall be
provided.

4. Special design considerations for bulk delivery systems:

a. Bulk sodium hypochlorite storage tanks shall be constructed of corrosion-proof
materials. Pumps, piping, materials, and appurtenances exposed to hypochlorite
shall be suitable for such use.

b. Sodium hypochlorite storage facilities shall be designed to keep ambient
temperature and lighting low. Sodium hypochlorite fumes are corrosive and tanks
shall be vented to the outside. Tanks shall be designed for ease of filling, draining,
and transfer of contents.

c. Piping, valves, pumps, and pipe accessories shall be so designed and sloped so
as not to allow accumulation of gasses that could cause air locking or loss of prime in
chemical feed piping or pumps.

d. The design shall provide a system of local or general exhaust to keep employee
exposures below the Airborne Exposure Limits, as defined by (name of government
regulation). Local exhaust ventilation is generally preferred because it controls
contaminant emissions at the source and thus, preventing dispersion into the general
work area which could result in corrosion/exposure. Exhaust equipment and
accessories shall be corrosion proof.

e. An eye wash fountain and quick-drench facilities in the immediate work area shall
be provided.

12VAC5-590-1002. Chloramination.

A. Chloramines shall be acceptable for secondary disinfection. Chloramines are formed by
the reaction of ammonia and chlorine. Multiple chemical species may be created, however
monochloramine is the desired form.

B. The process shall be controlled to minimize formation of dichloramine and nitrogen
trichloride, which can create objectionable taste and odors. Control should be sufficient to limit
free ammonia leaving the chloramination facility to no more than 0.1 mg/L as nitrogen.

C. pH adjustment facilities shall be provided to maintain pH in the range of 7 to 8.

D. When use of chloramines is proposed, the potential increase of lead leaching within the
distribution system shall be considered. Additional distribution system monitoring may be
required by the commissioner.

E. The owner shall inform the public in accordance with 12VAC5-590-540 prior to initiating
any disinfection process involving chloramines.

12VAC5-590-1003. Chlorine dioxide addition.

A. Chlorine dioxide may be considered as a pre-oxidant to control tastes and odors, reduce
color, oxidize iron_ and manganese, reduce disinfection byproduct precursors. Chlorine dioxide
may be used for primary disinfection. Where chlorine dioxide is used, consideration shall be
given to formation of the byproducts chlorite and chlorate.

B. Chlorine dioxide is generated on-site from sodium chlorite and either chlorine gas or
hypochlorite solution. Chlorine dioxide generation equipment shall be factory assembled, pre-
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engineered units with a minimum efficiency of 95%. The excess free chlorine shall not exceed
3.0% of the theoretical stoichiometric concentration required.

C. The owner shall inform the public in accordance with 12VAC5-590-540 prior to initiating
any chlorine dioxide usage.

12VAC5-590-1004. Ozonation.

A. Ozone may be considered as a pre-oxidant to control tastes and odors, reduce color,
oxidize iron and manganese, reduce disinfection byproduct precursors, and used for primary
disinfection. Where ozone is used, consideration shall be given to the level of bromide and
formation of brominated byproducts.

B. Ozone systems are typically comprised of four basic subsystems: ozone generation, feed
gas preparation, ozone contactors, and off-gas disposal.

C. The PER shall evaluate water and gas flow rates, oxygen source, generator selection
and sizing, contactor design, treatment process location, exhaust gas collection and destruction,
and operator requirements.

D. Treatability studies using bench or pilot scale tests may be required as part of the PER to
address the following:

1. Alternate points of ozone application;
2. Ozone demand tests, applied dose, transferred dose, and decay rates; and
3. Ozone byproducts, including bromide/bromate analyses.

E. Ozone systems shall be granted disinfection credit for Giardia lamblia, Cryptosporidium,
and viruses, in accordance with 12VAC5-590-401 and 12VAC5-0590-501, provided that they
meet the requirements of this section.

1. Ozone residual levels shall be monitored continuously and recorded. For waterworks
that claim inactivation credit for ozone, a minimum of two dedicated, on-line monitors per
ozone contactor shall be provided. The location of the monitors shall be acceptable to
the commissioner. A portable ozone monitor shall be provided as a back-up.

2. Ozone systems using multiple, consecutive contact chambers, with gaseous ozone
injected in the initial chambers, shall be designed to measure ozone residual and
compute log inactivation of Giardia lamblia and virus using the Cefiuent] 10 Method or the
Log Integration CT41 Method, as described in EPA Guidance Manual: LT2 Toolbox.

3. Sample lines shall be designed to minimize the reaction time (typically less than 10
seconds conveyance time).

F. Alarms shall be provided for ozone process control safety. Automatic shutdown features
shall be considered.

12VAC5-590-1005. Ultraviolet light (UV) disinfection.

A. UV systems may be used for primary disinfection and shall be granted inactivation credit
for Giardia lamblia and Cryptosporidium in accordance with 12VAC5-590-401 E 7 c, provided
that they meet the requirements of this section.

B. Only UV reactors that have undergone validation testing to determine the operating
conditions under which the reactors deliver the required UV dose shall be considered for
inactivation credit.

C. UV systems shall meet the requirements of 12VAC5-590-401 E 7 c.
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D. Design requirements.

1. Reactors. At least two reactors shall be provided. Reactors shall be sized to treat the
design flow with the largest reactor out of service.

2. Sensors. Online sensors shall be provided to measure UV intensity or UV
transmittance, as required for the control method used. The number of sensors provided
shall be the same as that used in validation of the reactor.

3. System hydraulics. A means of flow distribution and control among multiple reactors
shall be provided, Each reactor train shall be equipped with an individual flow meter, or a
single flow meter in _conjunction with differential pressure sensors in each treatment
train. Isolation valves upstream and downstream of each reactor, a drain, and sample
taps for each reactor treatment train shall be provided. The hydraulic flow profiles and
piping configuration shall be identical to or more protective than that tested during
equipment validation. Hydraulic design shall ensure that lamps are submerged, and that
the entrance of air, negative pressure, or pressure surges in the reactors is prevented.
Open channel flow reactors are prohibited.

4. Instrumentation. In order to determine if the UV reactor or reactors are operating
within validated conditions, the following parameters shall be monitored and reported: (i)
on/off status of each reactor; (ii) flow rate through each reactor train; (iii) UV intensity as
measured by a UV sensor; (iv) lamp status; (v) lamp age; and (vi) UV transmittance. The
operational set points shall be reported if set point control is used. The calculated UV
dose shall be reported if other than a set point control is used.

5. All UV systems shall have automatic shutdown under critical alarm conditions,
including: lamp/ballast failure; low liquid level; and high temperature.

6. Alarms shall be provided for: (i) low UV validated dose; (ii) low UV intensity; (iii) low
UV transmittance; (iv) high flow rate; and (v) mechanical wiper failure, if applicable.

7. Electrical power. Ground Fault Interrupt circuits shall be provided for all lamps. Back-
up power shall be provided for all UV treatment facilities.

8. Housing. A building to enclose and protect all UV equipment shall be provided.
Adequate space between control panels, power supply, and the reactor equipment shall
be provided to allow for routine operation and maintenance, including removing lamp
and wiper assemblies and for off-line chemical cleaning of reactor lamps, if applicable.

E. The owner shall develop a start-up plan and submit the plan to the Department for

approval. The plan shall include functional testing, determination of validated operating

conditions and control settings, performance testing, development of an operation and

maintenance manual, and inspection schedules.

Article4
P ina Eacilit

12VAC5-590-1010. General Basic pumping facility design criteria.

shall be accessible for servicing and repair.

Pumping facilities shall be designed to maintain the sanitary quality of pumped water.

ded-All pumps
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12VAC5-590-1020. Location.
A The pumplng statlon shaII be Iocated seJehaHheprepesed—sneAmH—nqeet—thHeq{ﬁemenfes

to meet the hvdraullc needs of
the distribution system, preserve the qualltv of the water pumped, and shall consider the
availability of a power or a fuel supply.
B. The station shall be:
1. Elevated to a minimum of one foot above the 100-year flood elevation or protected to
sueh that elevation;
2. Accessible at all times unless permitted allowed to be out of service fera—period-of
inaccessibility-by the commissioner;

3. Graded around the station so as to lead surface drainage away from the station; and
4. Protected to prevent vandalism and entrance by animals or unauthorized persons;
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12VAC5-590-1040. Pump stations.
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A. Enclosures.

1. The structure that houses a pump shall be of durable construction, fire and weather
resistant, and furnished with lockable, outward opening doors. Underground structures
shall be waterproofed.

2. Floors.

a. Pump house floors shall be of good quality concrete with adequate reinforcement
and have a minimum thickness of six inches.

b. Pump house floors shall slope at least 1/8 inch per foot towards a screened four-
inch diameter floor drain to the atmosphere or other provisions for gravity drainage.

c. The pump house finished floor elevation should be at least six inches above the
finished grade.

3. Openings in floors, roofs, or elsewhere for removal of heavy or bulky equipment shall

be provided.
a. Craneways, hoist beams, eyebolts, or other adequate facilities for servicing or
removal of pumps, motors, or other heavy equipment shall be provided.

b. Adequate means of access shall be provided to lubrication points of equipment if
these are located at intermediate points between floors.

4. Heat shall be provided for the safe and efficient operation of the equipment.

5. Adequate ventilation shall be provided for all pumping stations. Forced draft
ventilation of at least six changes of air per hour (continuous operation) shall be provided
for:

a. All rooms, compartments, pits and other enclosures below grade; and

b. Any area where an unsafe atmosphere may develop or where excessive heat may

build up.

6. In areas where excess moisture could cause hazards to safety or damage to
equipment, means for dehumidification shall be provided.

7. Pump stations shall be adequately lighted throughout. All electrical work shall conform
to the requirements of the applicable codes.

8. Stair design shall be in accordance with the USBC.

9. Pump stations shall have adequate space for the installation of additional units if
needed and for the safe servicing of all equipment.

10. Pump stations shall be designed so that each pump has an individual suction line or
the lines shall be so manifolded to ensure similar hydraulic and operational conditions.

B. Suction wells shall:
1. Be watertight;
2. Have floors sloped to allow removal of water and entrained solids;

3. Be covered or otherwise protected against contamination, including contamination by
pump lubricants; and

4. Have two pumping compartments or other means to allow the suction well to be taken
out of service for inspection, maintenance or repair.

C. Groundwater well enclosures and aprons.

1. The well pump house floor shall meet the requirements of subdivision A 2 of this
section.
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2. Well pump aprons surrounding the well shall: (i) Be of quality reinforced concrete; (ii)
Extend a minimum of three feet in all directions from the well casing; (iii) Be at least six
inches thick; and (iv) Be sloped 1/8 inch per foot away from the well.

3. Well houses or well pump stations in pits are prohibited.

D. Spring enclosures shall be vented by properly hooded and screened pipe extending at
least 12 inches above the pump floor or ground surface.

12VAC5-590-1050. Beosterpumps Pumps and controls.

A. General.

1. Pumps, their motors, and all accessories shall be controlled in a manner that they will
operate at their rated capacity. Where two or more pumps are installed, provision shall
be made for proper alternation of the pumps. Alternation may be automatic or manual.
Provision shall be made to prevent operation of the pump in the event of a backspin

cycle.

2. All pumps shall be driven by motors designed to operate over the full range of
operating conditions.

3. All pumps shall be served by control equipment that has overload protection for air
temperature encountered.

4. Electrical controls shall be protected to the 100 year flood elevation and should be
located above grade.

5. If standby power is provided by onsite generators or engines, the provisions for filling
the fuel storage tank, the fuel tank itself, and the fuel line shall be designed to protect the
water supply from contamination.

6. Pumps shall be lubricated with water of equal or better quality than the water being
pumped or with food grade oil. Water seals shall not be supplied with water of a lesser
sanitary quality than that of the water being pumped. Where pumps are sealed with
potable water and are pumping water of lesser sanitary quality, the seal shall:

a. Have an air gap of at least two inches or two pipe diameters, whichever is greater,
where a break-tank is provided; or

b. Be provided with an approved RPZ assembly.

7. When automatic pre-lubrication of pump bearings is necessary and an auxiliary power
supply is provided, the pre-lubrication line shall be provided with a valved by-pass
around the automatic control.

8. A suitable outlet for drainage from pump glands shall be provided without discharging
onto the floor.

AB. Booster pumps;.
1. Booster pumps, except those connected to supply mains not containing service
connections and except those taking suction directly from storage facilities, shall be
located or controlled so that:
4- a. They will not produce negative gauge pressure in their suction line; and
2 b. The intake pressure shall be at least 20 psi when the pump is in normal
operation;.
3- 2. An automatic pressure cutoff or a pressure regulating valve shall be provided to
prevent suction line pressure from dropping to below 10 psiand.
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4. 3. Automatic or remote control devices shall have a sufficient range between the start
and cutoff pressure, or another mechanism whieh that will prevent excessive cycling of

4. At least two pumping units shall be provided.

a. If only two units are provided, each shall be capable of delivering the peak hour
demand, taking into account storage contributions.

b. If more than two units are installed, they shall have sufficient capacity so that if
any one pump is out of service, the remaining pumps are capable of meeting the
peak hour demand, taking into account storage contributions.

c. When using booster pumps to transfer water from atmospheric storage tanks to
hydropneumatic tanks located upstream of an entry point into the distribution system,
the combined capacity of the two pumps shall equal or exceed the peak hour
demand. If fire flow is provided, a pump or pumps separate from the transfer pumps
shall be provided to deliver the required fire flow.

d. When booster pumping is required for small noncommunity systems, the reserve
capacity requirements may be reduced in accordance with the type and size of
system served.

5. Controls shall be provided to shut off pumps in the event that suction conditions may
result in cavitation.

12VAC5-590-1060. Automatic and remote controlled stations.
(Repealed.)

12VAC5-590-1065. Piping, valves and meters.
A. Piping shall:

1. Be adequately sized to minimize energy losses;
2. Not be subject to contamination;
3. Have watertight joints;
4. Be properly anchored to prevent movement;
5. Be protected against surge or water hammer;
6. Have proper labels to identify the contents of the pipes (12VAC5-590-720 D); and

7. Have all exposed piping, valves and appurtenances protected against physical
damage and freezing.

B. Pumps shall be adequately valved to allow satisfactory operation, maintenance, and
repair of the equipment.
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1. If foot valves are necessary, they shall have a net valve area of at least 2-1/2 times
the area of the suction pipe and they shall be screened.

2. Each pump shall have shutoff valves on both suction and discharge sides of the
pump.

3. Each pump shall have a positive-acting check valve on the discharge side between
the pump and shutoff valve or suitable control features to prevent flow reversal.

4. Surge relief valves or slow acting check valves shall be designed to minimize
hydraulic transients.

5. Discharge control valves and appurtenances shall be located above the pump floor
when an above-ground discharge is provided.

6. Pumps shall be equipped with an air release-vacuum relief valve located upstream
from the check valve, with exhaust/relief piping terminating in a down-turned position at
least 18 inches above the floor and covered with a corrosion resistant screen.

C. Gauges. Each pump shall have a standard pressure gauge on its discharge line capable
of displaying the maximum allowable pressure of the pump and shall have a standard pressure
gauge, or compound gauge when appropriate, on its suction line.

D. Meters.

1. All booster pump stations located within the distribution system should be fitted with a
flow rate indicating and totalizing meter with recording capabilities.

2. A totalizing water meter to measure water production shall be provided for each well
and shall be located upstream of the well blow-off.

E. Additional requirements for well discharge piping.
1. Valves shall be provided to allow testing and control of each well.

2. A non-threaded sampling tap shall be provided for water sampling that discharges in a
downward direction and away from the well casing.

3. A standard pressure gauge shall be provided to indicate well discharge pressure. The
gauge shall be capable of displaying pressure under all operating conditions.

4. Blow-off.

a. A separate means to pump (blow-off) water of unsatisfactory quality to a point
away from the groundwater source shall be provided. Blow-off discharge shall not
create a cross-connection.

b. Systems shall be equipped with a watertight cap or a screened discharge.
c. Erosion protection at the point of waste discharge shall be provided.

12VAC5-590-1070. Appurtenanees: (Repealed.)

Part Ill, page 88



REVIEW DRAFT 3-9-2017 for WATERWORKS ADVISORY COMMITTEE

Grey sections are adopted from the federal regulations.

12VAC5-590-1080. General Basic finished water storage design criteria.

A. Materials. The materials and designs used for finished water storage structures, including
associated pipe and valves, shall prowde stability and durablllty as well as protect the quallty of
the stored water. A A A

de&gned—te—meet—tlee—mqe#ements—ef—mls—seenen— Steel concrete composﬂe and plastlc

storage structures shall be designed, constructed, cleaned, disinfected and tested in
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accordance with AWWA Standards. Safety cages, rest platforms, roof-ladder handrails and
other safety devices shall be provided as required by VOSH.

A- B. Location of finished water storage facilities.
1. The bottom of ground level reservoirs, storage tanks and standpipes should be placed

at-the-normal-ground-surface above finished grade to ensure positive drainage away

from the structure.

2. Where the bottom must be below normal ground surface, it shall be placed above the
groundwater table. Sewers, drains, standing water, and similar sources of contamination
shall be kept at least 50 feet from the reservoir-storage facility. AAANA-approved-water
pipe_Pipe conforming to water distribution pipe standards of 12VAC5-590-1110,
pressure tested in place without leakage, shall be used for gravity sewers at lesser
separations.

3. The top of all storage facilities shall not be less than two feet above the normal ground
surface and shall be protected from abeve the 100-year flood level. Clearwells Any
clearwell constructed under filters may be excepted exempted from this requirement
when the total design gives the same protection.

C. Pressure variation. The maximum variation between normal operational high and low
water levels in finished water storage structures which float on a distribution system shall not
exceed 30 feet.

D. Level controls.

1. Adequate controls shall be provided to enable sufficient tank turnover, water quality
maintenance, avoidance of overflows, and efficient operations.

2. A telemetery system with recording capability shall be considered to transmit the
operating levels in distribution system storage facilities to a location where qualified
personnel may access the data at all times.

3. Altitude valves or equivalent controls shall be provided.

4. For tanks with a monitoring system, overflow, low level, and pump malfunction
warnings or alarms shall be provided.
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12VAC5-590-1081. Atmospheric tank storage.

A. Protection.
1. All finished water storage structures shall have suitable watertight roofs or covers that
exclude birds, animals, and insects.
2. All finished water storage structures shall be designed to prevent vandalism and
entrance by animals or unauthorized persons.

B. The storage facility shall be designed to facilitate turnover of water. Consideration shall
be given to locating inlet and outlet pipes at different elevations and locations, tank mixers, and
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other acceptable means to avoid stagnation. Excessive storage capacity shall be avoided to
prevent water quality deterioration. See 12VAC5-590-640 B 2.

C. Drains.
1. No drain on a water storage structure shall create a cross-connection hazard.

2. All finished water storage structures shall be equipped with separate drains
discharging to the atmosphere. Drainage of finished water storage structures to the
distribution system through inlet and outlet piping is prohibited.

D. Overflows.

1. Atmospheric finished water storage structures shall be provided with a downward-
discharging, screened overflow pipe. The discharge pipe shall be brought down near the
ground surface and into a drainage inlet structure or a splash plate that will divert the
overflow away from the storage structure. The overflow pipe discharge shall be high
enough above normal or graded ground surface to prevent the entrance of surface
water.

2. Overflow pipe screens shall be installed so as to withstand the force of overflows.
Properly designed flapper valves or rubber flex-type valves may be used in lieu of
screens if approved by the commissioner.

E. Inlet and discharge pipes.

1. Elevated tanks with riser pipes over eight inches in diameter shall have protective
bars over the riser opening inside the tank.

2. Inlet and outlet pipes from water storage facilities shall be located in a manner that will
prevent the flow of sediment into the distribution system.

F. Finished water storage structures shall be designed with convenient access to the interior
for cleaning and maintenance. Ladders, ladder quards, balcony railings, and safely located
entrance hatches shall be provided where applicable. Hatches, manholes or scuttles above the
waterline shall be:

1. Framed at least four inches, preferably six inches, above the surface of the roof at the
opening; on ground level structures, manholes should be elevated 24 to 36 inches above
finished grade;

2. Fitted with a solid watertight cover that overlaps the framed opening and extends
vertically down around the frame at least two inches (shoebox type):

3. Hinged at one side; and

4. Fitted with a locking device.

G. Atmospheric finished water storage structures shall be vented by separate vent
structures. Open construction between the side wall and roof is prohibited.

1. Vents shall prevent the entrance of surface water.

2. Vents shall exclude birds, animals, and insects, and be constructed of non-corrodible

material. Screens shall be designed to be frost-free or capable of relieving pressure or

vacuum in the event of frosting or clogging.

3. Vents on ground level structures shall terminate in an inverted U construction, with the

vent terminating 24 to 36 inches above roof or finished grade.

H. Penetrations. The roof and sidewalls of all structures shall be watertight with no openings

except properly constructed vents, manholes, overflows, risers, drains, pump mountings, control
ports, or piping for inflow and outflow.

1. Any pipes running through the roof or sidewall of a finished water storage structure
shall be welded or properly gasketed in metal tanks or should be connected to standard
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wall castings that were placed during the forming of a concrete structure; these wall
castings shall have flanges imbedded in the concrete.

2. Valves and controls shall be located outside the storage structure so that valve stems
and similar projections will not pass through the roof or top of the structure.

3. Downspout pipes for roof drainage shall not enter or pass through the structure.

I. All finished water storage structures and their appurtenances, especially the riser pipes,
overflows, and vents, shall be designed to prevent freezing that will interfere with proper
functioning.

J. Every catwalk over finished water in a storage structure shall have a solid floor with raised
edges so designed that shoe scrapings and dirt will not fall into the water.

K. The area surrounding a ground level structure shall be graded in a manner that will
prevent surface water from standing within 50 feet of the structure.

L. Proper protection shall be given to metal surfaces by paints or other protective coatings,
by cathodic protective devices, or both. Paint systems consistent with NSF/ANSI| Standard 61
and AWWA Standard D102 shall be used. Cathodic protection shall comply with AWWA
Standard D104 or D106. Geomembrane materials for lining or covering potable water storage
structures shall comply with AWWA Standard D130.

M. All finished water storage facilities shall be cleaned to remove all dirt and loose materials
prior to disinfection of the structure. Only potable water shall be used to clean and rinse the
water storage facilities. All equipment including brooms, brushes, spray equipment and worker’s
boots shall be disinfected before they are used to clean the storage facilities.

N. Disinfection. All finished water storage facilities shall be satisfactorily disinfected in
accordance with AWWA Standard C652 prior to being placed in operation. The disinfection of
the storage facilities shall be repeated until it is determined, by bacteriological testing, that the
water is free of coliform bacteria.

12VAC5-590-1082. Pressure tank storage.

When hydropneumatic tanks are used, they shall comply with the requirements of state and
local laws and requlations for the construction and installation of unfired pressure vessels.

1. Pressure tanks shall be located above the normal ground surface with the tank end
containing the inlet pipe, the pressure gauge and other appurtenances projecting into a
building with climate controls to prevent freezing. Alternatively, it may be completely
housed, if adequate access is provided for inspection, removal and replacement.

2. Pressure tanks shall have bypass piping to permit operation of the system while the
tank is being cleaned, repaired, or painted.

3. Pressure tanks shall have an access manway, a drain, and control equipment
consisting of pressure gauge, water sight glass, automatic or manual air blow-off,
pressure and vacuum relief valves and mechanical means for adding air. Pressure tanks
less than 120 gal and bladder tanks are not required to have an access manway, sight
glass, or vacuum relief valve.

4. Pressure tanks and pumps shall be designed to minimize pump cycling and to operate
within manufacturer’s recommendations.
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A. Washwater-Backwash water storage tanks shall be sized in conjunction with available
pump units and finished water storage to give provide the filter backwash water required.
Consideration must shall be given to the possibility of having to wash more than one filter at a
time or several filters in succession.

B. Clearwell storage should shall be sized, in conjunction with distribution system storage, to
relieve the filters from having to follow fluctuations in water use or meet peak demands,
including filter backwash water. When finished water storage is used to provide proper contact
time for chlorine disinfection, special attention must shall be given to size, drawdown, and
baffling. Plant clearwells shall be equipped with a raised viewing port having a clear glass or
plastic viewing window and a submerged waterproof electric light.

C. Finished water shall not be stored or conveyed in a compartment adjacent to unsafe
nonpotable water when the two compartments are separated by a single wall.

D. Receiving basins and pump wet wells for finished water shall be designed as finished
water storage structures.
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12VAC5-590-1110. Materials-Distribution system materials.
A. The pipe—selected, fittings, joints, valves, hydrants and coatings shall have been

manufactured |n conformlty W|th the eurrent—aua#able—standards—rssued—by—the%menean—Water

feleater—drstnbutlen—ptpmg most current AWWA standards and meet the NSF/ANSI Standard
61 requirements.

C-B. Used water mains that meet these standards may be used again after the pipe has
been thoroughly cleaned and restored in accordance with applicable industry standards.

12VAC5-590-1120. Minimum pipe size.

A. The minimum size pipe for water distribution systems mains shall be four inches in
diameter. Pipes of lesser diameter may be used in the following instances:
1. When the run is less than 300 feet, two-inch diameter pipe may be used:and.
2. When the run is less than 600 feet but more than 300 feet, three-inch diameter pipe
may be used.

3. Any departure in sizing shall be justified by hydraulic analysis and future water
demands.

+n»shes—rn—dranﬂretetL Fire hvdrants shaII not be connected to water mains that are not deS|qned to
carry fire flows. Connection of a fire hydrant to a pipe of less than six inches in diameter is

prohibited.

noncommunlty waterworks serves a single bulldlnq, the plumbing shaII be in accordance with

the most recent edition of the USBC. Where a noncommunity waterworks serves two or more
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buildings, the pipe shall be of sufficient size to provide adequate flow and pressure in order to
meet the system demands.

12VAC5-590-1130. SystemDistribution system design.

A. Dead-ends should be minimized by looping of at mains.
B. Where dead-end lines water mains occur,

they shall-be provided-with-afire -hydrant,
flushing-hydrant—orblowoffforflushing-purpeses means of effective flushing shall be provided.

C. No flushing device shall be directly connected to any sewer.

12VAC5-590-1140. Installation and testing of water mains.
A. Adequate supports and restraints shall be provided for all pipes.
B. A continuous and uniform bedding shall be provided in the trench for all buried pipe.

C. Stones and rocks found in the trench shall be removed fer-to a depth of at least six
inches below the bottom of the pipe and selected fill bedding provided.

manaiaetu;eps—reeemmended—mstauahen—preeedweslnstalled pipe shaII be pressure-

tested and meet allowable leakage as specified in AWWA Standards C600, C604, and
C605, as applicable.

E. Any plastic or other nonmetallic pressurized eenduit pipe installed underground shall
have-affixed-thereto be provided with a material conductive of electricity or some other means of

locating the eonduit-while-itis-underground buried pipe.

12VAC5-590-1150. Separation of water mains and sanitary sewers.

A. The following factors shall be considered in providing adequate separation of water mains
and sewers:

1. Materials and types of joints for water and sewer mains;
. Soil conditions;
. Service branch connections into the water main and sewer mains;
. Compensating variations in the horizontal and vertical separations;
. Space for repairs and alterations of water and sewer mains;
. Offsetting of pipes around manholes; and
7. ldentification of the physical restraints preventing normal separation.
B. Parallel installation of water mains and sanitary sewers.

1. Under normal conditions water mains shall be laid at least 10 feet horizontally from a
sewer or sewer manhole. The distance shall be measured edge-to-edge.

2. Under unusual cenditions situations when local conditions prevent a horizontal
separation of 10 feet, the water main may be laid closer to a sewer or sewer manhole
provided that:

D oA~ WN
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a. The bottom invert) of the water main shall be at least 18 inches above the top
(crown) of the sewers;

b. Where this vertical separation cannot be obtained, the sewer shall be constructed

of AVWAMA approved—water—pipewater distribution pipe, pressure tested in place
without-leakage—priorto-backfilling—and

in accordance with 12VAC5-590-1110 and

12VAC5-590-1140;

c. The commissioner may approve concrete encasement of the water main or other
physical barrier;

e-d. The sewer manhole shall be of watertight construction and tested in place; and

e. No water pipes shall pass through or come into contact with any part of a sewer
manhole.
C. Crossing- of water mains and sanitary sewers.
1. Under normal conditions water lires mains crossing sanitary sewers shall be laid to
provide a separation of at least 18 inches between the bottom of the water line and the
top of the sewer whenever possible.
2. Under unusual cenditiens situations when local conditions prevent a vertical
separation described in subdivision C 1 of this section, the following construction shall
be used:
a. Sewers Sanitary sewers passing over or under water mains shall be constructed
of the materials described in subdivision-B-2-b-subsection B of this section and shall
be constructed to a point 10 feet beyond, and on each side of the crossing; and
b. Water lines mains passing under sewers shall, in addition, be protected by
providing:
(1) A vertical separation of at least 18 inches between the bottom of the sanitary
sewer and the top of the water line main;
(2) Adequate structural support for the sewers to prevent excessive deflection of the
joints and the settling on and breaking of the waterline water main; and

(3) That the length of the water line main be centered at the point of the crossing so
thatjoints shall be equidistant and as far as possible from the sanitary sewer.

The minimum horizontal separation distance between water mains and septlc tanks and
drainfields, measured edge-to-edge, shall be 10 feet. Greater separation distance shall be
provided wherever practical.

E. Water mains shall be located a safe horizontal distance from sources of contamination
not already mentioned in this section, such as sewage treatment works and industrial
complexes. The owner's engineer shall contact the Department to determine the safe
separation distances.

12VAC5-590-1160. Valve, air relief, meter, and bleweoff blow-off
chambers.

s - Standard flre
hydrants or blow offs shall be consrdered to enable removal of sediment and air accumulations.

B. Chambers Drains in chambers or pits containing that contain valves, bloeweffs blow-offs,
meters, or other such-appurtenances to a distribution system shall not be connected directly to
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any storm drain or sanitary sewer, nor shall bleweffs blow-offs or air relief valves be connected
directly to any sewer.

C. Such-chambers Chambers or pits shall be drained to the surface of the ground where
they are not subject to flooding by surface water or to absorption pits located above the
seasonal groundwater table elevation. The backfill material for the water main may serve as an
absorption pit if granular embedment material is laid from the pipe bedding up through the final
backfill layer for the entire length of pipe in the chamber. Sump pumps may be used where
other means are not practicable.

D. The chamber or pit shall be designed to facilitate air valve inspection and servicing.
E. Air relief and blow-off piping.

D- 1. The open end of an air relief pipe shall be extended from the manhole or enclosing
chamber to a point at least one foot above ground and provided with a screened,
downward facing elbow. The exposed pipe and appurtenances shall be protected from
vandalism and other damage.

2. When an above-ground extension is not practical or desired, the open end of the relief
pipe or blow-off shall be extended.

a. Where the pit or chamber is provided with proper drainage, and is not otherwise
subject to high groundwater levels, surface flooding, ponding, and contaminant or
pollutant spills, the open end may be provided with a screened, downward facing
elbow. The valve chamber or pit shall be vented to provide sufficient air flow to allow
proper operation of the air valve. Air valves fitted with a smooth vent port and
screened hood are allowable under these conditions.

b. Where the pit or chamber is not properly drained or is otherwise subject to high
groundwater levels, surface flooding, ponding, and contaminant or pollutant spills, a
manually-operated valve or blow-off shall be used and the open end shall be fitted
with a watertight cap or other means to prevent contamination from entering the pipe
and valve.

c. The installation and testing specifications shall require field verification by the
owner’s engineer of the groundwater elevation and surface water drainage prior to
placement of the pit or chamber.

12VAC5-590-1170. Hydrants.

A. Where hydrant drains are not plugged, they shall be drained to the ground surface or to
dry wells provided exclusively for this purpose in_a manner that will avoid contamination of the
hydrant or water main from high groundwater, surface flooding and ponding, and contaminant or
pollutant spills.

B. Hydrant drains shall not be connected to sanitary sewers or storm drains.

C. Fire hydrants shall be connected only to water systems mains adequately designed for
fire flows in-additionto-domestic-flow in accordance with the requirements of 12VAC5-590-1120.

12VAC5-590-1180. Surface water crossings.

A. Surface water crossings, both over and under water, present special problems—and
should challenges and shall be discussed with the division-appropriate Department before final
plans-project documents are prepared.

A-Abeove-B. Aerial water crossings. The pipe above water crossings shall be:
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1. Adequately supported;
2. Protected from freeze damage;
3. Accessible for repair or replacement; and
4. Above the 100-year flood level.
B--C. Under water crossings.

1. The pipe shall be of special construction, suitable to the method of installation and
having flexible watertight joints.

2. Valves Where rigid pipe is used, valves and taps shall be provided at both ends of the
water crossing so that the section can be isolated for tests or repair; the valves and taps
shall be easily accessible and not subject to flooding.

12VAC5-590-1210. Disinfection of water mains.

A. All water mains shall be disinfected in_accordance with AWWA Standard C651 prior to
being placed in operation. The disinfection of the mains shall be repeated until it is determined,
by bacteriological testing, that the water is free of coliform bacteria.

B. B o—disinfection—all-water—main hall-be—flushed
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shall provide the details of the procedure and include the disinfectant application technique,

dosage, contact time, method of testing the results of the procedure, and use or disposal of the
disinfecting water.

12VAC5-590-1220. €ever-Pipe cover.

All distribution-mains buried distribution pipe shall be provided with sufficient earth or other
suitable cover_or encasement to prevent from freezing_and provide protection from damage by
external forces.

12VAC5-590-1230. Metering Service lines and meters.

A. Eaeh All new service connections in community waterworks service-connection-should
shall be metered.

B. Water pipe and appurtenances between the water main and the service connection shall
conform to all applicable codes.

12VAC5-590-1235. Water loading stations.

A. The station and its piping and valving arrangement shall be designed to prevent
unauthorized use, tampering, and vandalism.

B. An air gap or RPZ assembly shall be provided on the potable water fill connection to
prevent backflow into the potable water supply.

C. The piping and valving arrangement shall prevent contaminants from being transferred
from a hauling tank or vessel to others subsequently using the water loading station.

D. Hoses used to fill potable water tanks and vessels shall be approved for potable water
contact.

E. Hoses shall not come into contact with the ground or other contaminated surface and
shall otherwise be handled, maintained, and stored in a manner to prevent contamination.
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