64CSR47

TITLE 64
LEGISLATIVE RULE
BUREAU FOR PUBLIC HEALTH

SERIES 47
SEWAGE TREATMENT AND COLLECTION SYSTEM DESIGN STANDARDS

§64-47-1. General.

1.1 Scope -- Thislegidativeruleestablishes
the design standards for sewage treatment or
collection system construction and operation. This
rule should be read in conjunction with W. Va.
Code 8816-1-6 and -9. The W. Va Code is
available in public libraries and on the
Legislature’s web page:
http://www.legis.state wv.us/.

1.2. Authority. -- W. Va. Code 8816-1-4 and
-9.

1.3. Filing Date. -- April 4, 2003.
1.4. Effective Date -- July 1, 2003.

15. Reped and Replacement of Former
Rules. -- Thislegislativerulerepealsand replaces
Interpretive rule, 64CSR47, “Sewage Treatment
and Collection SystemDesign Standards,” effective
December 1, 1983.

1.6. Applicability. -- Thisrule appliesto any
person involved in the construction or operation of
sewage treatment or collection systems requiring
approval by the Bureau for Public Health.

1.7. Enforcement. -- Thisruleisenforced by
the Commissioner of the Bureau for Public Health
or his or her designee.

§64-47-2. Definitions.

2.1. Acceptable Application. -- The
completed forms, plans, specifications, fee, if
required, and other data as specified by this rule or
by instructions issued by the commissioner of the

Bureau for Public Health.

2.2. Accessible. -- When the location of a
public sewer system is adjacent to, or available by
right-of-way to, a particular lot, and sewage can
discharge by gravity.

2.3. Approved. -- A procedure of operation
or condruction that is in accordance with design
standards, specifications and instructions
egtablished by the Department.

2.4. BOD. -- Biochemica oxygen demand.

2.5. Bureau. -- The Bureau for Public
Hedlth.

2.6. Chief. -- The chief of the Office of
Water Resources of the department of
environmental protection, or his or her designee.

2.7. Commissioner. -- The Commissioner of
the Bureau for Public Hedth, or his or her
designee.

2.8. Department. -- The West Virginia
Department of Health and Human Resources.

2.9. Dedgn Standards. -- Application
procedures, designrequiremernts, specificationsand
construction standards promul gated by the Bureau
for Public Hedlth.

2.10. Effluent. -- Liquid discharge from a
sewage treatment or disposal system.

2.11. Establishment. -- A building, structure
or place used or intended to be used for multiple
dwelling units, or for manufacturing, commercial,
religious, ingtitutional, educational or recreational
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pUrpOSEs.

2.12. Individual Sewer Sysem. -- A system
withadaily design flow not to exceed one thousand
(1,000) gallons per day with subsurface discharge
or not to exceed six hundred (600) gallons per day
design flow with surfacedischarge. A single entity
owns and performs maintenance of the system.

2.13. Municipal Sewer Sygem. -- A sysem
or group of systems that recdves sewage from
more than one (1) dwelling or establishment that is
operated and maintained by an incorporated
municipality, public service district, or sanitary
board.

2.14. Percolation Test. -- A method
described in this rule for evaluating soils in a
particular area for subsurface effluent disposal.

2.15. Permit. -- A written document issued
by the Commissioner that gives permission to
construct, install, extend, alter or operate an
approved sewe system, use a method of sewage
disposal, or to collect, remove, transport or dispose
of sewage.

2.16. Peson. -- Individual, partnership,
association, syndicate, company, firm, trust,
corporation, government corporation, institution,
department, division, bureau, agency, or any other
entity recognized by law.

2.17. Public Sewer System. -- A sewage
collection system or systems, including municipal
sewer systems. with or without treatment facilities,
with adaily design flow greater than one thousand
(1000) gallons per day with subsurface discharge
or greater than six hundred (600) gallons per day
with surface discharge, serving one (1) or more
dwellings or establishments. A single entity owns
and performs maintenance on the system.

2.18. Sewage -- Excrea or liquid waste
containing animal or vegetable matter in
suspension or solutionincluding, but not limited to,
waste from commodes, urinals, lavatories, bath-
tubs, laundry tubs, washing machines, drinking
fountains, sinks, kitchen equipment, and other

sanitary fixtures or facilities.

219. Sewea Sysem. -- A publicly or
privately owned system that receives and treats
sewage and provides for the disposal of effluent
and sludge that comes from it. This definition
includesindividual sewer systemsand public sewer
systems.

2.20. Sewage Tank. -- A watertight
receptacle designed and constructed to receive and
retain sewage solids. Sewage tanks include, but
are not limited to, septic tanks, aeration type
saewage treatment systems, privy vaults, holding
tanks or receptacles and self-contained excreta
disposal facilities.

2.21. Sewage Tank Cleaner. -- A person
engaged in the collection, removal, transportation

or disposa of sewage.

2.22. Standard Soil Absorption System. -- A
system designed to receive efluent from a septic
tank and dispose of it a depths ranging from
eighteen (18) to thirty-six (36) inches from the
original ground surface.

2.23. Subdivision. -- The result of the
division of atract of landintotwo (2) or morelots,
tracts, parcds, plats, sites, areas, units, interests,
or other division for the purpose of dwelling or
establishment development and including the
divison of land by deed, metes and bounds
description, lease, map, plat or other instrument, or
by act of construction.

2.24. Wastewater. -- Water containing
human, animal or domestic waste.

2.25. Wate Wdl. -- Any excavation or
penetration in the ground, that enters or passes
through an aquifer for purposes that may include,
but are not limited to, awater supply, exploration
for water, dewatering, or heat pump wells. This
definition does not include ground water
monitoring activities and dl activities for the
exploration, deve opment, production, storage and
recovery of coal, oil, and gas and other minerd
resour ces regulated under W. Va. Code 8822-1-1
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et seq., 22A-1-1 et seq., or 22B-1-1 et seq.
§64-47-3. Sewage Permit Applications.
3.1. Application for Permits.

3.1.a An applicant shal submit a
completed application for a permit in accordance
with “Sewage System Rules,” 64CSR9, this rule
and the instructions of the Commissoner.

3.1.b. Several application packages are
available for the various methods of sewage
collection, treatment, disposa and types of
facilities served. To determine which application
package to request, an applicant shall refer to
Table 64-47-A. at the end of thisrule.

3.1c.  An applicant may obtain an
gpplication package from the environmental
engineering division, Office of Environmental
Health Services, Bureau for Public Health.

3.1.d.  An applicant shall determine
minimum design loadings for various types of
sewage treatment facilities by referring to Table
64-47-B. at the end of this rule Revisions to
Approved Plans and Specifications. The
Commissioner shall approve in writing any devi-
ations from approved plans or specifications
aff ecting capacity, flow or operationof unitsbefore
the applicant makes any changes. The applicant
shall submit revised plans or specifications to the
Commissioner well in advance of any change he or
she is planning in construction work to give the
Commissioner sufficient time for review and
approval. Structural revisions or other minor
changes during construction that do not affect
capacities, flowsor operation may bemade without
approval by the Commissioner. At the
Commissioner’ srequest, theapplicant shall submit
final drawings to the bureau and the municipality
at the completion of the work, clearly showing the
completed alteration. Operation During
Construction.  The applicant shall provide
specifications to the Commissioner that details a
program for keeping existing treatment plant units
in operation during construction of plant additions.
The applicant shall submit to the bureau and the

chief the shutdown schedule agreed to by the
bureau and the chief, should it be necessary totake
plant units out of operation.

§64-47-4. Sewage Collection Systems.
4.1. Gererd.

4.1.a. Design. Thedesignof new sysems
or extensions to existing systems shall carry
sanitary sewage flows plus contain an allowance
for non-excessiveinfiltration.

4.1.b. Modifications. Modificationstothe
design on existing systems shall be to carry sani-
tary sewage flows plus contain an alowance for
non-excessiveinfiltration and inflow.

4.1.c. Oveflows. The Commissioner
shall review on a case by case bads, overflows
from new interceptor sewers.

4.1.d. Combined Sewes. The
Commissioner shall not approve new combined
systems.

4.1.e. Design Factors. Indetermining the
required capacitiesof sanitary sewers, an applicant
shall consider the following factors:

4.1.e.1. Maximum hourly quantity of
sewage;

4.1.e2. Additional maximum
wastewater flow from industrial plants; and

4.1.e3. Groundwater infiltration.

4.1.f. Design Basis Per Capita Flow. To
arrive at averagedry weather flows from combined
residential, commercial and institutional sources,
an applicant shall design anew system onthe basis
of one (1) of thefollowing two (2) methods:

4.1f.1. Usng estimates based on a
one (1) year record of afully documented analysis
of water use adjusted for consumption and losses;
or
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4.1f.2. Usng sae developed per
capitawastewater flows using seventy (70) GPCD
or existing water usage records for various sizes
and types of municipalities.

4.2. Gravity.

4.2.a. Design Period. The maximum
alowable design period for sewers is fifty (50)
years for the edimated tributary area. This rule
shall allow phasing of collection system.

4.2.b. Infiltration Allowance and
Industrial Flows. The Commissioner may add an
infiltration allowanceto the per capita design flows
of two hundred (200) gallons per inch diameter per
mileper day and areasonable allowancefor future
industries to arrive at the average daily flow
(ADF).

4.2.c. Peak Flows.

42.cl1l. When flowing full, an
applicant shall make sewer designsto carry a peak
flow of:

4.2.c.1.A. Lateral Seweas - 4 X
ADF; and

4.2.¢c.1.B. Trunk and Interceptor
and Outfall Sewers- 2.5 x ADF.

4.2.d. When deviating from the above
sated peak design flows, an applicant shall provide
inthe design engineeringreport abrief justification
and description of the procedure he or she used for
sewer design.

4.2.e. Calculation. An applicant shall
present computations and other design data for
proposed sewage collection and treatment facilities
of greater than one hundred thousand (100,000)
galons per day, in an appropriate form to the
Commissioner. The computations shall include:

4.2.el. Averagedaily flow and peak
daily flow at critical points such as the change in
size of sewers; and

4.2.e2. The vdocity a minimum,
average and peak flowsin sewers, as required.

4.2.f. Minimum Size.

4.2.f.1. Nogravity sewer shall beless
than eight (8) inches in diameter except for using
six (6) inch diameter sewer pipefor lateral sewers
when:

4.2.f.1.A. Nopossibility of future
extension exists; and

42f2B. The sewer cannot
service more than either thirty (30) mobile homes
or twenty-three (23) residences.

4.2f.2. There shal be no alowance
for afour (4) inch sewer pipefor thegravity collec-
tion system.

4.2.9. Small Diameter-Gravity Sewers.

4.2.9.1. On acase by case basisthe
Commissioner may allow these sewersfor sanitary
sewage collection.

4.2.9.2. Pretreatment isarequirement
prior to dischargeintothesesmall diameter-gravity
sewes.

4.2.9.3. The minimum pipe size is
four (4) inches.

4.294. An applicant may use
cleanouts instead of manholes and shall instal
them:

4.2.94.A. Atdl changesindirec-
tion; and

4.2.0.4.B. At al connections.

4.2.h. Cover. The minimum alowable
earth cover on sewes is three (3) feet unless
otherwise approved by the Commissioner. Gener-
aly, sawers shall be sufficiently deep enough to
drain basement fixtures, to protect the sewers from
surfaceloadings and to prevent freezing.
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4.2.i. Slope.

4.2.1.1. For new sewersthedesignand
construction shall be to give velocities, when
flowing full, of not less than two (2) feet per
second based on Kutter's or Manning's formula
using an "n" value of 0.013.

4.2i.2. For exising sewers, the
Commissioner recommendsavalueof "n" as0.015
to determine existing capacities. The
Commissioner shall grant permission to use other
practical "n" valuesif he or she considersit justifi-
able on the basis of research or field data an
applicant presents.

4.2.i.3. The Commissioner
recommends slopes greeter than the ones in Table
64-47-C a the end of this rule that contains
minimum required 9 opes.

4.2.i.4. Unde specid conditions, if
detailed data given are justifiable the
Commissioner may grant an applicant permission
to use dopes dightly less than those required for
the two (2) feet per second velocity when flowing
full. When selecting decreased d opes, the engineer
shall provide the Commissioner a report and the
computations of the depth of flow in the pipes at
minimum, average, and peak rates of flow. This
rulerecognizesthat thedecreased slopesmay cause
additional sewer mai ntenance.

4.2.i.5. Sewersshall lay in a straight
line with uniform dope beween manhdles.
Concreteanchors, or approved equal, shal anchor
sewe's laid on a twenty percent (20%) slope or
greater and spaced as follows:

4.2.i.5.A. Notoverthirty-six (36)
feet center to center on slopes between twenty
percent (20%) to thirty-five percent (35%).

4.2.i.5.B. Not over twenty-four
(24) feet center to center on dopes between thirty-
five percent (35%) to fifty percent (50%).

4.2.i.5.C. Not over sixteen (16)
feet center to center on slopes fifty percent (50%)

and over.

4.2.j. Alignment. Sewerstwenty-four (24)
inches in diameter or less shall lay with straight
alignment between manholes.

4.2k. Increasing Size. When a sewer
joins a larger one, the invert of the larger sewer
shall be sufficiently lower to maintain the same
energy gradient. An approximate method for
securing these results is to place the 0.8 depth of
both sewers at the same elevation.

4.2l1. High Vdaocity Protection. An
applicant shall make specia provisions to protect
against displacement by erosion and shock when
velocities are greater than fifteen (15) feet per
second.

4.2.m. Materials. The materid sdected
for the pipe shall be adaptableto local conditions,
such as character of industrial wastes, possibility
of septicity, soil characteristics, exceptionaly
heavy external loadings, abrasionand similar prob-
lems.

4.2.n. Typesof Gravity Pipe. Design of
all sewers shall be to prevent damage from super-
imposed loads. Proper alowance for loads on the
sewer shall be according to the width and depth of
trench. Construction of gravity sewer linesshall be
of clay, plagtic, ductileiron or concrete sewer pipe
meeting the following minimum specifications.

4.2.n.1. House Connection to
Collector Sewers;

Clay - ASTM C 700

Plastic - ASTM D 2729, D 2751, D 2836, D 2852
Ductile Iron - AWWA C-110, C-151, Cement lined
Concrete- ASTM C 14

42.n2. Collector and Interceptor
Sewers:
Clay - ASTM C 700 - Joints meet the requi rements of
ASTM C 425. Thisrule does not permit seal joints or
cement joints.
Plastic-ASTM D 3033, D 3034, F 789, A 2000
Composite- ASTM D 2680
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Ductile Iron - AWWA C-110, C-151, Cement lined
Concrete- ASTM C-76

4.2.0. Bedding. Inaccordancewith ASCE
Manual & Report on Engineering PracticeNo. 37,
bedding shall be Class“A”, “B”, “C”. To provide
the strength necessary for future soil and load
conditions, theengineer shall determinethe classof
bedding.

4.2.p. Inverted Siphons. Inverted siphons
shall have not less than two (2) barrels, with a
minimum pipe size of six (6) inches, and be pro-
vided with necessary appurtenancesfor convenient
flushing and maintenance. Themanholesshall have
adequate clearances for rodding; and in general,
provide sufficient head and pipe sizes sdected to
securevelocities of at least three (3) feet per second
for average flows. Arrangement of theinlet and
outlet details shall beto divert the normal flow to
one (1) barrel in order to take either barrel out of
service for cleaning. Use of ductile iron pipe or
egual is arequiremert.

4.2.9. Stream Crossing. When sawe's
must cross under a stream or watercourse, there
shall be a minimum separation of three (3) feet
between the stream bed and the top of the sewer
pipe. However, the Commissioner may approve
other methods provided there is equivalent
protection and performance. Use of ductile iron
pipe or equal is a requirement.

4.2r. Aeid Sewers. Aeid saweas
require the Commissoner’s prior approval.

4.2.s. Protection of Drinking Water
Supplies.

4.2.s.1. Water  Supply
Interconnections. There shall be no physcal
connection between a public or private drinking
water supply system and a sewer or appurtenance.

42s2. Rdation to Public Water
Systems. A genea guideline is that gravity or
pressure sanitary sewers, or both, shall beat least
ten (10) feet horizontally from a drinking water

supply.

4.2.5.3. RelationtoWdls. Nogravity
or pressure sanitary sewer line shall be located
within fifty (50) feet of a public, private or
individual homeowner's drinking water well.
However, if physical limitations prevent afifty (50)
foot separation, the Commissioner may give writ-
ten approval for variance from these requirements.
Under no conditions shall the construction of any
gravity or pressure sanitary sewer be closer than
ten (10) feet to a private homeowner's well.

4.2.s4. Rdationto Water Lines.

4.2.s.4.A. Horizontal Separation.
Gravity or pressure sanitary sewers shall beat a
minimum of ten (10) feet horizontally away from
any existing or proposed water lines. However, if
maintaining the ten (10) foot horizontal separation
is not possible, the construction of the sewer and
testing shall be as prescribed in Paragraph 4.2.s.5.
of thisrule. A sewer shall not be constructed
closer than three (3) fest edge to edge to a water
line

4.2.s.4.B. Vertical Separation.

When a gravity or pressure sanitary sewer must
cross water lines, its construction shall be at an
elevation so that the top of the sewer line is a
minimum of eighteen (18) inches beneath the
bottom of the water main.  However, if meeting
the eighteen (18) inch vertical separation
requirement isnot possible, then the construction of
the sewer and testing shall be as prescribed in
Paragraph 4.2.s.5. of thisrule

4.2.s5. Special  Condgtruction
Requirements.

4.2.55.A. Horizontal. In cases
wherewater and gravity or pressuresanitary sewer
lines must lay closer than ten (10) feet apart, the
sewer line construction shal be a minimum of
eighteen (18) inches lower than the water line and
constructed of a pressure type pipe mesting
requirementsfor water lines. Theingtallation shall
undergo hydraulic testing for a period of not less
than twenty-four (24) hours and considered satis-
factory if leakageisnaot morethan 0.25 gallons per
inch diameter of pipe per joint. Inlieuof hydraulic
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testing, the sewer line can be air tested. The
placement of the water line shall be upon an
undisturbed earth shdf or bench. Backfilling to
create the bench is not permissible. Maintaining
maximum paossible horizontal distance between the
lines is a requirement. Where meseting these
conditions isnot passible, an applicant shall obtain
written approval for a variance from the
Commissioner. When placement of the lines is
within five (5) feet of each other, each line shall
have a metdlic impregnated, permanent
identification tapeburied directly aboveit denoting
"sewer ling' or "potable water line."

4.2.s.5.B. Vetica. If mantaining
avertical dearance of eghteen (18) inchesas spec-
ified in Subparagraph 4.2.s.4.B. of thisruleis not
possible, the location of the gravity or pressure
sanitary sawer shall be so that it crosses between
joints of the water line. Also, congtruction of the
sewer line shall be so that it crosses under the
water line at mid joint. The construction of the
sewer shall be of a pressure type pipe medting the
requirements for water lines at the crossing. This
rule requires maintaining a minimum vertical
clearance of six (6) inches between the sewer and
water lines. The congruction of a gravity or
pressure sanitary sewer ling or both, shall not be
over the top of a water line. However, when
meeting the standard vertical installation require-
ments is not possible, encasethe sewer line so that
the casing extends at | east ten (10) feet on each side
of the crossing. This rule requires maintaining a
minimum vertical separation of dghteen (18)
inches between thelines.

4.2.t. Sewer Rise Pipes.

4.2.t.1. All mobile home lots shall
have a sewer riser pipe with a minimum diameter
of four (4) inches and extend at least four (4)
inches abovethe ground in a vertical position.

4.2.t.2. When not serving a mobile
home, dl sewer riser pipes shall betightly capped
or plugged to keep them watertight.

4.3. Manhdles.

4.3.a. Location. Manhoes shall be
placed:

4.3.a1. Attheend of each sawer line

4.3.a.2. Atall changesindope, sze,
or alignment;

4.3.a3. Atdl intersections; and

4.3.a4. At distancesnot greater than
four hundred (400) feet for sewers fifteen (15)
inches in diameter or less, and five hundred (500)
feet for sewers eighteen (18) inches to thirty (30)
inches in diameter. The Commissioner may waive
this requirement and permit greater spacing in
larger sewers and in sewers carrying settled
effluent.

4.3.a5. This rule dlows for the
construction of cleanouts at the upper end of all
lines. In some special conditions, cleanouts may
replace manhol es, but installation of them requires
approval by the Commissioner prior toinstallation.

4.3.b. Materials. Manhdes shall be
pre-cast concrete, poured-in-place concrete or
concrete manhole block.

4.3.c. Drop Type A sewer entering a
manholeat an e evation of twenty-four (24) inches
or more above the manhole invert provides for
outsidedrop pipe. Theentiredrop connection shall
be encased in concrete. If an inside drop is
necessary, the manhole and access provided for
cleaning shall have a pipe fastened to it.

4.3.d. Diameter. The minimum base
diameter of manholes shall be forty-eight (48)
inches. Larger diameters are preferable for large
diameter sewers with a minimum opening
of twenty-four (24) inches.

4.3.e. Steps. There shall be a provision
for non-corrosve steps embedded inthewalls, off-
set and spaced twelve (12) to eighteen (18) inches
apart vertically.

4.3f. Flow Channd. Theinside base of
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the manhole shall befilled with concreteto form a
bench doping toward the flow channel. In
addition, both the flow channd and the bench shall
be troweded to a smooth surface.

4.3.g. Watetightness. Solid manhole
covers arerequired where the manhole covers may
flood by street runoff or high water.

4.3.9.1. Manholesof segmented block
shall have waterproofing on the exterior with
plaster coatings, supplemented by a bituminous
waterproof coating;

4.3.9.2. Concrete manholesshall have
waterproofing on the exterior where groundwater
conditions are unfavorable; and

4.3.9.3. Pipeconnectionstomanholes
and joints on manholes shall be watertight.

4.4, Pumping Station.
44.a. Generd.

44.a1. Hooding. The location of
stations including electrica equipment shall be at
an elevation not subject to the one hundred (100)
year flood or otherwise have adequate protection
against the one hundred (100) year flood.

4.4.a.2. Location.

4.4.a2.A. Preferably, thelocation
shall be off the right-of-way of streets and alleys
and shall be asuitable structure;

4.4.a2B. The station shall be
readily accessible, but be as far as possible from
the nearest dwelling; and

44a2C. Fencing shal be
required to prevent entry of unauthorized persons,
unless the Commissioner gives prior approva for
an alternative method.

4.4.a3. Overflows. Thereshdl beno
overflows or bypasses from lift sations a new
facilities.

4.4.a4. Pumping Rates and Number
of Pumping Units. All lift stations, each capableof
providing the maximum design flow, shall have
minimum dual pumps. The size of the pumping
units shall be to provide the minimum cleaning
velocity of two (2) feet per second at the rated
capacity, assuming a C=120 for plastic pipe and
C=100 for all other pipe materias in the
Hazed-Williams Formula.

4.4.a5. Type. The Commissoner
may approve the wet wdl or wet well/dry well
type, or both.

4.4.b. Desgn.

4.4.b.1. Long Drive Shaft Pumps. A
wet well installation achieved by mounting the
pump in the wet well and connecting it by a drive
shaft to the motor above the wet well shall not be
approved.

4.4.b.2. Separation. There shall be
compl ete separation of the wet well and dry wdl,
including its superstructure.

4.4.b.3. Pump Removal. Thereshall
be provisions to facilitate removing pumps and
motors.

44b.4. Access. Dry wdls of
pumping stations and wet wells containing either
bar screens or mechanical equipment requiring
ingpection or maintenance shall have suitable and
safe means of access.

4.4.0.5. Size. The effective capacity
of the wet well shall provide a detention time not
exceeding thirty (30) minutes for the design
averageflow.

4.4.n.6. Floor Slope. The wet wdl
floor shall havea minimum sope of one (1) to one
(1) towards the hopper bottom. The horizontal
area of the hopper bottom shall be no greater than
necessary for proper instalation and function of
theinlet. Bottoms shall have a smoath finish.

4.4.b.7. Protection Against
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Clogging.

4.4.h.7.A. Readily accessiblebar
screenswith clear openings not exceeding two and
one-half (2%2) inches, unless using pneumatic
gjectors or installing special devices to protect the
pumps from clogging or damage, may precede
pumps handling raw sewage;

4.4.b.7.B. Wherethesize of the
installation warrants, this rule recommends a me-
chanically cleaned bar screen with a grinder or
comminution device

44.b.7.C. There shall be
convenient facilitiesfor handling screeningswhere
screens are located; and

4.4.b.7.D. Itisprefeable touse
duplicateprotectionunits of proper capacity for the
larger or deeper sections.

4.4.b.8. Pump Openings.

4.4.b.8.A. Pumpsshall becapable
of passing two and one-half (2%%2) inch solids or be
of the grinder pump type when used in residertial
devd opmentsof five hundred (500) personsor less;

4.4.b.8B. Pumps for all other
installations shall be capable of passing three (3)
inch solids or be of the grinder pump type; and

4.4.b.8.C. Pumps shal be
non-clog type pumps or gectors.

4.4.b.9. Priming. The placing of the
pump shall be so that under norma operating
conditions it shall operate under a positive suction
head, except as specified for suction lift pumps.

4.4.b.10. Electrical Equipment.
Electrical systemsand components such asmators,
lights, cables, conduits, switch boxes, and contral
circuits, in enclosed or partially enclosed spaces,
shall be of materias resistant to the environment
when usage takes place.

4.4.b.11. Intake. Each pump shal
have anindividua intake. Wet well design shall be
such asto avoid turbulence near the intake.

4.4.b.12. Dry Well Dewatering.

4.4.b.12.A. The dry wells shall
have aseparate pump in themto removeleakage or
drainage with the discharge above the overflow
levd of the wet well;

4.4.b.12.B. A connectiontopump
suction may be used as an auxiliary feature;

4.4.b.12.C. Water gectors
connected to a drinking water supply shall not be
approved; and

4.4.0.12.D. All floor and
walkway surfaces shall have an adequate slope to
apaint of drainage.

4.4.b.13. Controls.

4.4.b.13.A. Control float cables
location shall not be affected by the flows entering
thewe wdl or by the suction of pumps,

4.4.b.13.B. Float tubes in dry
wellsshd | extend high enoughto prevent overflow;

4.4.b.13.C. A means to automat-
icaly aternate the pump in use shall be in place;
and

4.40.13.D. Pump stations with
motors or controls below grade shall havea secure
external disconnect switch.

4.4.b.14. Valvesand Piping.

4.4.b.14.A. Pumps shall have a
full closing valve on the suction piping except on
submersible and vacuum primed pumps,

4.4.b.14.B. Theinstallation of a
check valve followed by a gate valve on the
discharge piping is required; and
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4.4.pb.14.C. Thelocation of the
valves shall not bein a wet wdl.

4.4.b.15. Venttilation. All dry wdl
install ations shall have mechanical vertilation.

4.4.h.15.A. Wet Wadls.
Ventilation shall be ether continuous or inter-
mittent.

4.4.b.15.A.1. If continuous,
ventilation shall provide at least twelve (12)
complete air changes per hour; and

4.4.0.15.A.2. If intermittent,
ventilation shall provide at least thirty (30) com-
plete air changes pe hour.

4.4.h.15.B. Dry Waells.
Ventilation shal be eithe continuous or inter-
mittent.

4.4.b.15.B.1. If continuous,
ventilation shall provide at least six (6) complete
air changes per hour; and

4.40.15.B.2. If intermittent,
ventilation shall provide at least thirty (30) com-
plete air changes per hour.

4.4.b.16. Flow Measurement. There
shall be the capability for placing suitable devices
for measuring sewageflow at all pumping stations,
and the devices shall be placed & critically located
pumping stations.

4.4.b.17. Wate Supply. There shdll
be no physical connection between any potable
water supply and a sewage pumping station.

4.4.b.18. Alarm Sysgems. All pump
station ingtallations shall equip ahigh water alarm
light at the lift station.

4.4.b.19. Reliability. At the
determination of the Commissioner, emergency
power may be a reguirement under specific
circumstances, such as above water intakes, rec-
reational waters, or other situations.
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4.4.b.20. Portable Equipment. In
some instances portable equipment may furnish
service to more than one (1) pumping station.
However, when using this equipment it shall have
the capability to operate between the wet well and
the discharge side of the station. The station shall
equip permanent fixtures that shall facilitate rapid
and easy connection of lines

4.4.b.21. Emergency Power
Generation.  All emergency power generation
equipment, if required, shall include instructions
indicating the essential need of routinely and regu-
larly gtarting and running the units at full 1oad.

4.4.c. Suction Lift Pumps.

4.4.c.1. Suctionlift pumps shall be of
the sdf-priming or vacuum priming type.

4.4.c.1.A. Sdf-priming Pumps.
Sdf-priming pumps shall be capable of rapid
priming and repriming at the "lead pump on"
devation. Accomplishing the self-priming and
repriming shall be automatic under design oper-
ating conditions. Suction piping shall not exceed
the size of the pump suction and shall not exceed
twenty-five (25) feet in total length. Priming lift at
the "lead pump on" eevation shall include a safety
factor of at least four (4) feet from the maximum
alowable priming lift for the specific equipment at
design operating conditions. The combined tota of
dynamic suction lift at the "pump off" eevation
and required net positive suction head at design
operating conditions shall not exceed twenty-two
(22) fed.

4.4..1.B. Vacuum-priming Pump
Stations. Vacuum-priming pump stations shall
equip dual vacuum pumps capableof automatically
and completdy removing air from the suction lift
pump. The vacuum pumps shall have adequate
protection from damage due to sewage. The
combined total of dynamic suctionlift a the"pump
off" elevation and required net positive suction
head a design operating conditions shall not
exceed twenty-two (22) feet.
4.4.c.2. Thenet positive suction head
and specific speed requirements as stated on the
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manufacturer's pump curve under the most severe
operating conditions shall limit the capacity of a
suction lift pump.

4.4.c.3. Thelocation of thesuctionlift
pumps shall not be within the wet well.

4.4.c.4. Accessto the wet wdl shall
not bethrough thedry well, and the dry well shall
have agas-tight seal when mounted directly above
thewet well.

4.4.d. Submersible Pumps.

4.4.d.1. PumpRemoval. Pumpsshall
be readily removable and replaceable without
dewatering the wet well or disconnecting any
piping in the wet well.

4.4.d.2. Hoist Provison. The
Commissioner may require asubmersible pumping
facility to haveahoist for removing the pump from
thewet well.

4.4.d.3. Electrica Control Location.
The location of electrica controls shall be outside
the wet well in a suitable housing for protection
againg weather and vandalism.

4.4.e. Pneumatic Ejectors.

4.4.el. Venting. Thisrulerequires
the venting of gector pots to the atmosphere

44.e2. Duplicate Compressors.
There shal be duplicate compressors and

consideration shall be given to providing an air
storagetank.

4.4f. ForceMains.

4.4f.1. Size. Minimum sizeof force
mains to servefacilities having apopulation of five
hundred (500) people or less shall be three (3)
inches for solids passing pumps. Minimum size of
force mains serving populations of over five
hundred (500) people, shall be four (4) inches for
solids passing pumps.  Applicant may utilize
gnaller size force mains in conjunction with
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grinder pumps.

4.45.2. Air Relief Vave, Placement
of air relief valves shdl be a high points in the
force mains.

4.41.3. Termination. Theforcemains
shall enter the receiving manhole with its center-
line horizontal and with an invert devation that
shall insure asmooth laminar flow transition tothe
gravity flow section, but in no case shdl theforce
main enter thegravity sewer systemat a point more
than one (1) foot above the flow line of the
receiving manhole.

4.4f.4. Materids of Construction.
The construction of force mains shall be of plastic,
ductile iron or cement lined stedl pipe bearing the
pressure class required by the total dynamic head.

4.4.f.5. Anchoring. Anchoring of the
force mains shall be sufficient within the pump
gtation and throughout thelinelength. The number
of bends shall beasfew aspossible. Thereshall be
thrust blocks, restrained joints, or tie rods where
thereisaneed for restraint.

4.5 Vacuum Sewage Collection Systems.
4.5.a. Main Lines.
45.al1. Materials.

45alA. PVC or ABS of
schedule 40 DWYV, Class 200, or SDR 21.

45.a1.B. Joints may be ether
solvent wd ded, " 0" -Ring, or heat fusion joints, that
have a specific design to sed against vacuum.

4.5.a2. Piping.
4.5.a.2.a. Minimumdiameter pipe
size shal be three (3) inches in the collection
system.

45.a2.B. There shall be
cleanouts a a maximum of every two hundred
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(200) feet on straight runs and a changes in
direction.

45.a2.C. Frost depth or load
condition shall dictate how deep to bury the ling,
but except as alowed on a case-by-case basis by
the Commissioner, it shall benoless than three (3)
feet deep.

4.5.a2.D. The system
manufacturer shal certify all vacuum system
designs.

45a2.E. The applicant shall
utilize the manuf acturer's recommendation for re-
form pockets and lifts.

45a2F. Total available head
loss from any input point should not exceed
eighteen (18) feet of water. There shall be a
reserve of five (5) feet of water for valve operation.

45.a2G. |Instdlation of the
collection system shall meet thefollowingtightness
test specification, "the systemshall bevacuumedto
twenty-four (24) inches of mercury vacuum
pressure, allowed fifteen (15) minutes to stabilize,
and thereafter shall not |ase morethan one percent
(1%) vacuum pressure per hour over aminimum of
a four (4) hour period." There shal be testing
prior to theinstallation of valves.

4.5.b. House Connections.

4.5.b.1. Pheumatic or electric control-
lers shall actuate valves. This rule prohibits valve
sysems that are eectricaly controlled. Minimum
valve size shall be three (3) inches.

4.5.b.2. Thelocation of thevalveshall
be outside the dwelling. Thelocation of the pipe
between the dwdling and valve shal beto provide
ten (10) to fifteen (15) gallons storage, or the
location of a thirty (30) gallon tank shall be be-
tween the dwelling and the valve This rule
requiresaper manent maintenance easemernt for the
valve and its appurtenances.

45.b.3. Vdve boxes shall have a

12

solid bottom, and be counter weighted to prevent
flotation when located in an area subject to
flooding or high ground water. The cover and
valve box materia shal be of adequatestrength to
withstand the expected maximum dynamic and
static loading conditions. Venting valve boxes
shall reduce condensation, and shall beconstructed
of corrosion resistant material.

4.5.b.4. Thevent systemfor thehouse
shall have adiameter of three (3) inches or greater
to prevent evacuation of trapsduringvacuumvalve
operation. The vent pipe shal extend above the
eaves of the house. The commissioner shall
consider other methods for venting on a case by
case basis.

45b.5. Those sysems using a
pneumatic controller shall have adeguate protection
of the sensor controllers, and any portion of the
controller apparatus vented to atmosphere shall
have protectionfromflooding, screened frominsect
entry, and provided with rain covers.

4.5.c. Sewage Collection Tanks.

4.5.c.1. Thesewage collection tanks
shall be of either coated welded stedl or fiber glass
and shall bevacuum tight.

45.c.2. Each inlet to the tank shal
have its own shut-off valve.

4.5.c.3. There shall be liquid leve
sensors installed to operate the discharge sewage
pumps, the high level darm and to interrupt the
electrical power to the vacuum pumps.

4.5.c.4. Thesizeof thecollectiontank
shall be to hold a maximum of ten (10) minutes
design flow. The size of the collection tanks shall
beat 1.5 x operating volume or a minimum of four
hundred (400) gallons.

4.5.d. Vacuum Pumps.
45d.1. Thee shdl be vacuum

reservetanksinstalled in seriesbetween the sewage
collection tank and the vacuum pumps.
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4.5.d.2. Thisrulealowsfor theuseof
ether liquid ring or diding vane vacuum pumps as
long as they are compatiblewith pumping moist air
containing some sever gases.

4.5.d.3. There shal be acheck vave
installed between the vacuum reservoir tank and
the vacuum pumps.

4.5.d.4. There shall bedual vacuum
pumps, each capable of handling the load, and
emergency back-up power.

45.d.5. Venting the vacuum pump
exhaust outside the building is a requirement. If
there is a possibility of objectional odors due to
proximity of inhabited dwellings, the evacuation
line from the vacuum reserve shall have carbon
absorption.

4.5.e. SawvagePumps.

45.e.1. There shal be dua pumps,
each capable of handling two and one-half (2 %)
timesthe average daily flow.

45.e2. There shal be emergency
back-up power to operate the entire system.

4.5.e.3. The sewage pumps shall be
capable of meeting the NPSH requirements as
dictated by the vacuum conditions in the sewage
collection tanks.

4.5.e.4. Thereshall beshut-off valves
so that each pump can beisolated for repairs.

45.e5. The discharge piping shall
incorporate a check valve/gate valve arrangement
such as utilized in a conventional pump station.

4.5.e.6. Highlevd alarmsand loss of
vacuum alarms shall be capable of transmitting to
three (3) or more responsible parties.

4.5.f. Design Requirements.

45f.1. Itisarequirement to submit
hydraulic calculations for the vacuum mains and
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force mains with the application.

4.5f.2. Itisarequirement to submit
plans and profiles of al mains. Profiles shall
indicatedepthto mains, and plansshall indicate dl
valves.

45.f.3. Whenthesestandardsare not
gpplicable, it is a requirement to follow the
manufacturer’ s recommendations.

4.5.g. Maintenance and Operation.

4.5.9.1. Factory trained maintenance
personnel employed by the entity shall be available
twenty-four (24) hours per day.

45.9.2. An applicant shall keep an
inventory of parts including spare valves,
controllers, valve pits, and others.

4.5.0.3. This rule does not allow
mixing of equipment such as different makes and
models, for a specific project.

4.5.h. Miscellaneous.

4.5.h.1. Collectionstationsshal equip
ventilators and heater dehumidifiers.

45.h.2. Branch lines shadl have
individual cut off valves to allow isolation of the
line for repair. Main line sections shal have
isolation valves no less than two thousand (2000)
feet apart.

4.5.h.3. Condderation to lessen the
size of the treatment units in new systems that
utilizewater saving devi cessuch asvacuumtoil s,
shall be based upon review and approval by the
Commissioner.

4.5.h.4. Retaning spare controllers,
valves, and sensors shall be on a basis of one (1)
per each fifteen (15) unitsingtalled.

4.5.n.5. Housevent stacks shall be at
least three (3) inches in diameter. If necessary,
there shall be aninstallation of athree (3) to four
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(4) inch stack on the gravity sewer lateral adjacent
to the house wall.

45.i. Rdation of vacuum lines to water
lines shall be as for gravity lines. See Paragraph
4.2.s4. of thisrule

4.6. Pressure Sewage Collection System.
4.6.a. Generd.

4.6.a1. Simplex units shall serve no
more than three (3) residences. Duplex units shall
serve no more than ten (10) residences. Other
multiple source applications requires approval by
the Commissioner. This rule requires spare

pumps.
4.6.a.2. Types of Pressure Systems.
4.6.a2.A. Grinder Pump Pressure
Sysem.
4.6.a2.B. Septic Tank Effluent
Pumping Pressure System.

4.6.a.3. Typesaf Pumps.

4.6.a.3.A. Submersible,
Centrifugal Grinder Pumps. Pumps shall be
readily removable and replaceable without
dewatering the wet well.

4.6.a.3.B. Semi-Positive
Displacement Grinder Pumps. Pumps shall be
readily removable and replacesble without
dewatering the wet well. There shall be pressure
relief valves unless the Commissioner approves an
other means of pressurerelief.

4.6.a.3.C. Non-Clog Submersible
Centrifugal Effluent Pumps.

4.6.b. Design Requirements.
4.6.b.1. Hydraulic Calculations.

Submitting calculations with the application is a
requirement.
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4.6.b.1.A. The determination of
peak flowsshall befrom the manufacturersrecom-
mendati ons based upon the pumping equipment the
system isusing.

4.6.b.1.B. There shal be head
losses due to valves and fittings.

46.b.1.C. For purposss of
caculation, usng a C=100 in the Hazen-Williams
Formulafor all pipe, except for using a C=120 for
plastic pipe is areguirement.

4.6.b.1.D. Design velocity shal
be in the range of two (2) to five (5) feet per
second.

4.6.b.1.E. Computed design life
of the pumps shall be on the basis of ten (10)
years.

4.6.b.2. Plans. Submitting plans and
profiles of all pressure mains is a requiremert.
Profiles shall indicate depth of pressure mains.
The plans shall indicate all valves.

4.6.b.3. Dedgn. The design shall be
in accordance with the standards herewith stated,
except when not covered by this standard, then
following the manufacturer's recommendationsisa
requirement.

4.6.c. PressureMains.

4.6.c1. Type Minimum Pressure
Rating - PVC SDR 21, Schedule40, or PVC SDR
26 may be used.

4.6.c.2. Size. The minimum size
servicelinefrom the grinder pump to the collection
main shall be one and one-fourth (1v4) inches.

4.6.c.3. Vaves and Cleanouts.

4.6.c.3.A. Vaving mains shall
occur at junctions in order that segments of the
system may be taken out of service for mainte-
nance.
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4.6.c.3.B. Cleanouts shall be at
junctions so that lines may be cleaned.

4.6.c.3.C. The placement of
cleanouts with valves shall be at every four
hundred (400) to six hundred (600) feet on straight
runs.

4.6.c.3.D. The location of
cleanouts and valves shall be at changesin direc-
tion of the lines.

4.6.c.3.E. There shdl be air
release valves at high pointsin the line.

4.6.c.3.F. There shal be ball or
gate valves with cleanouts at the ends of lines.

4.6.c.3.G. Thee shal be a
method of providing continuity of servicefor main
collector lines.

4.6.c.4. Thrust Blocks. Thereshall be
concrete thrust blocks at changes in direction and
at"T" junctions.

4.6.c.5. Flushing. Thisrulerequires
using one of the following methods:

4.6.c.5.A. Flush tanks of one-
thousand (1,000) gallons capacity with pumps at
the ends of lines.

4.6.c.5.B. Water hydrants with
backflow preventers a the end of lines. The
backflow preventer shall beof thereduced pressure
type and shall be non-removable.

4.6.c.5.C. Water tank truck with
pumps.

4.6.c.6. Relation to water lines shall
be as for gravity lines. See Paragraph 4.2.s.4. of
thisrule

4.6.d. Grinder Pump Pressure System.

4.6.d.1. Location.
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4.6.d.1.A. The location of the
pump station shall be outside the residence or
commercia building.

4.6.d.1.B. The location of the
control box for a single residence unit shall be on
the outside of the building, preferably with the
pump station.

4.6.d.1.C. For duplex grinder
pump stations, the location of the control box shall
be with the pump station.

4.6.d.2. Electrical.

4.6.d.2.A. Control panelsshall be
of the NEMA type 3 or 4 enclosure.

4.6.d.2B. The pump and float
electrical controls shall have provisions for
disconnection without entering the main control
box.

4.6.d.3. Alarms.

4.6.d.3.A. When using a single
unit grinder pump station, there shall be a high
water alarm light outside the residence.

4.6.d.3.B. When using a dua
grinder pump station, there shall bean alarm light
at the control box by the pump station.

4.6.d.4. Emergency Holding.

4.6.d.4.A. Anexisting septictank
may act an emergency holding tank.

4.6.d4.B. In areas of frequent
power outages of a duration of more than four (4)
hours each, the installation of emergency holding
tanks of two hundred (200) gallons capacity is a
requirement.

4.6.d.5. Sequence of Connections.
The sequence of valves, pump, and other
appurtenances from the residence to the collection
force main shall be asfollows. four (4) inch sewer
line, gatevalve pump, check valve, gatevave, and
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connection line with forty-five (45) degree bend in
the direction of flow.

4.6.d.6. Check and Gate Valves.

4.6.d.6.A. Check or gate valves
shall be either plastic or bronze.

4.6.d.6.B. Check valves may be
either swing check or ball type. If using swingtype
check valves, construction of a one (1) to two (2)
foot horizontal run of straight pipe on the down-
stream side of the check valveis a requirement.

4.6.d.7. Leved Controls. Leve
controlsinthepump stationshall be either mercury
magnetic switches, mercury switches, or pressure
switches.

4.6.e.
Sysems.

Septic Tank Effluent Pressure

4.6.el. Location. Same as Grinder
Pump Pressure Systems. SeeParagraph 4.4.d.1 of
thisrule

4.6.e.2. Cortrols.

4.6.e2.A. Control panelsshall be
NEMA type 3 or 4 enclosure.

4.6.e2.B. The pump and float
controls shall have provison for disconnection
without entering the main control box.

4.6.e3. Alarms. Same as Grinder
Pump Pressure Systems. SeeParagraph4.6.d.3. of
thisrule

4.6.e4. Sequence of Connections.
The sequence of valves, pump, and other
appurtenances from the residenceto the collection
force main shall be as follows: four (4) inch sewer
ling, septic tank, pumping chamber with pump,
check valve, gate valve and connection to main
collection line with forty-five (45) degree bend in
direction of flow.

4.6.e5. Check and Gate Valves.
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Same as Paragraph 4.6.d.6. of thisrule

4.6.e6. Levd Controls.
Paragraph 4.6.d.7. of thisrule.

Same as

4.6.e.7. Thereshal beprovisonsfor
the treatment of septage at the plant. There shall
be a provision for a septic tank pumping vehicle.

4.6.f. Maintenance and Operation.

4.6.f.1. In the interest of obtaining
proper maintenance and operation on a pressure
sewer system, the applicant shall be either:

4.6.f.1.A. Under thejurisdiction
of a public entity;

4.6.f.1.B. Under the jurisdiction
of a private company regulated by the public
service commission; or

4.6.f£.1.C. Under thejurisdiction
of aproperty owners association.

4.6.f.2. Maintenance personne
employed by an entity operating a pressure system
shall atend a factory training course on main-
tenance and operation of the proposed units.

4.6.f.3. For maintenance needs, this
rulerecommends a truck provided with a haist.

4.6.f.4. This rule requires permanent
maintenance easements if the location of the
pumping equipment and other appurtenancesison
private property.

4.6.f.5. Anapplicant shall kesp spare
parts, such as air relief valves, gate valves, and
relay switchesin inventory.

4.6.f.6. This rule does not allow
mixing equipment (makes, models) for a specific
project.

4.6.f.7. An gpplicant shall provide
spare pumps in the initial desgn according to
Table64-47-D. at theend of thisrule
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§64-47-5. Sewage Treatment Works.

5.1. Generdl.

5.1.a. The design of sewage treatment
plants shdl be to provide for an estimated
population July 1, 2023, whichistwenty (20) years
from the date of this rule. The design of all
treatment plants shall be so that their capacity can
readily be increased except when circumstances
preclude the probability of expansion.

5.1b. Pant Location. A sewage
treatment plant siteshall beasfar aspractical from
any present area being built-up or any area that
shall probably be built up within a reasonable
future period. There shall be a buffer zone as
indicated in Table 64-47-E. a the end of thisrule,
from any surrounding occupied structure to any
new plant site. Thesebuffer zone requirements do
not apply to existing treatment worksthat arebeing
upgraded or expanded. Thedirection of prevailing
winds shall be considered when selecting the plant
dte. The location of the plants operational units
shall beat an elevation that isnot subject to the one
hundred (100) year flood or shall otherwise be
adequately protected against one hundred (100)
year flood damage The plant shall remain fully
operaional during a twenty-five (25) year flood.
The plant shall bereadily accessiblein all seasons.
The siteshall be of sufficient sizeto accommodate
expansion or addition of facilities to increase the
degree of treatmert.

5.1.b.1. TheCommissioner may wave
buffer zone requirements shown in Table 64-47-E.
upon receipt of a written request by the applicant
and a detailed review by the Commissioner to
determineany public healthimpact. Health, safety
and nuisance considerations shall be the basis of
egtablishing a buffer zone

5.1.b.2. The distances set forth in
Table 64-47-E. are distances to sewage treatment
units such as aeration basins, clarifiers, dudge
holding tanks, chiorination basins, chlorinator
rooms, blower houses and other units as stated in
Table 64-47-E. Other buildings that may be part
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of the plant, but are only used for storage or as a
laboratory and do not contain chlorine cylinders or
blowes, shal not be consdered a sewage
treatment unit and shall not be subject to buffer
Zone requirements.

5.1.c. Quality of Effluent.

5.1.c.1. Surface Water Discharge.
The stream standards and water quality criteria
established by the water resources board and
effluent limitations established by the division of
wate resources shall be the basis of the required
degreeof wastewater treatment. TheCommissioner
may establish more stringent requirements if the
location of a public water supply intake, a
recreational water use area, or an aquaculture is
downstream from the discharge point.

5.1.c2. Land Discharge. See
Subsection 5.19 of thisrule

5.1.c.3. New Processes, Methods and
Equipment. The policy of the Commissioner is to
encouragethedevd opment of new processes, meth-
ods and equipment for sewage treatment. The
Commissioner may require the following:

5.1.c.3.A. Monitoring
observations, including test resultsand engineering
evaluations, demongtrating the efficiency of these
processes,

5.1.c.3.B.
of the test methods;

Detailed description

51.c3.C. Teding, including
appropriately composited samples, under various
ranges of strength and flow rates, including daily
variations, andwagtetemperaturesover asufficient
length of time to demonstrate performance under
climatic and other conditions that the system may
encounter in the area of the proposed installations;

5.1.c.3.D. Testingand evaluations
made under the supervision of acompetent process
engineer other than those employed by the
manufacturer or developer; and
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5.1.c.3.E. A performance bond.
5.1.d. Design.

5.1.d.1. Industrial Wastes. When
treating industrial and ingtitutional wastes in a
sawage treatment works, the character of the
wages in the desgn of the plant shall be
considered. Inthese cases, the Commiss oner may
reguire treatability studies on the composite
wastewater prior to the plant design.

5.1.d.2. Hydraulic Loading. The
design of treatment plant units shall be based on
the average rate of sewage flow per twenty-four
(24) hours, except where there are notations of
significant deviations from the normd daily flow
pattern.

5.1.d.3. Existing Sewage Systems.
When there are existing sewers, there shall be a
determination as to the volume and strength of
sewage flow. Obtaining these data shall be from
actual flow measurements, preferably for both wet
and dry weather periods. There shall belaboratory
analysismadeonflow proporti onal compos tesam-
ples taken over twenty-four (24) hour periods. The
design of plans and specifications for sewage
works to serveexisting sewage systems shall be on
the basis of characteristics and strength of sewage
as shown by results of composite samples
examined and gaugings of the present flow plus
allowancefor estimated increase in population. In
addition, they shall include non-excessive
infiltration/inflow.

5.1.d.4. New Sewage Systems. For
the construction of new sewers, design plans for
sewage treatment works shall bemade onthe basis
of seventy (70) gallons per capita per day or
edimates based upon a minimum one (1) years
fully documented analysis of water use records
adjusted for consumption and | osses.

5.1.d.5. Organic  Loading.
Computation of the design organic loading shall be
in the same manner used in determining design
flow. Generaly, computation of organic loading
shal be at 0.17 pounds of five (5) day BOD per
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person per day. For package sewage treatment
plants, recirculating sand filter systems,
stabilization ponds, aerated ponds and individual
sewer sysems, treating fifty thousand (50,000)
G.P.D. or less, the organic loading design shall
increaseif proposing garbage grinders.

5.1.d.6. Conduits. The design of all
piping and channels shall beto carry the maximum
expected flows. The design of the incoming sewer
shal be for free discharge. Filleting bottom
corners of the channels is required. Eliminating
pocketsand cornerswheresolidscanaccumulateis
also required. There shal be suitable gates in
channels to seal off unused sections that might
accumulate solids. The use of shear gates or stop
planks shall receive approval when using themin
place of gate valves or sluice gates

5.1.d.7.  Arrangement of Units.
Arrangement of component parts of the plant shall
be for greatest operating convenience, flexihility,
economy, and so as to facilitate installation of
future units. There shall be multiple treatment
unitsfor plants greater than one hundred thousand
(100,000) gallons in size There shall be a
provision for appurtenances in such a manner that
it is possible to temporarily take any unit of
sarvice. The remainder of the plant shall be
operational with the unit or units out of service In
the case of oxidation ditches, if multiple rotors
exist, the above requirements shall be met.

5.1.e. Miscdlaneous.

5.1.el. Provisions for Taking Units
Out of Service. Diversion piping and structures
shall be properly located and arranged so that it is
possible to independently remove either dual or
multiple units of the plant from service for
inspection, maintenance and repairs.

5.1.e2. Dewatering. Thereshall be
means to dewater each unit. The possible need for
hydrostatic pressure relief devices shall be
considered.

51e3. Construction Materials.
Because of the possible presence of hydrogen



64CSR47

sulfideand other corrosive gases, greases, oils, and
similar constituents frequently present in sewage,
the materials selected for use in sewage treatment
works shall be considered. This is particularly
important in the selection of metals and paints. Itis
essential to avoid using dissimilar meals to
minimize galvanic action. Cathodic protectionisa
requirement for all steel tanks.

5.1.e4. Covering Units. The use of
properly vented covers shall receive approval.

5.1.e5. Painting. It isimportant to
avoid the use of paints containing lead or mercury.
In order to facilitate identification of piping, this
rule suggeststhat thedifferent linesbe col or-coded.
The contents shall be stenciled on the piping in a
contrasting color. The color scheme is only
required for plants of over one hundred thousand
(100,000) galonsin size. For purposes of stan-
dardization, Table64-47-F. at the end of thisrule
contai ns the recommended color scheme,

5.1.e.6. Operating Equipment. The
specifications shall include a complete outfit of
tools and accessories for the plant operator's use,
such as squeegees, wrenches, valve keys, rakes,
shovds, etc. A portable pump is recommended.
There shall bereadily accessible storage space and
work bench facilities and consideration given to
provision of agarage areathat would also provide
spacefor large equi pment, mai ntenanceand repair.

5.1.e.7. Grading and Landscaping.
There shal be concrete, asphalt or gravel walk-
ways for accessto dl units. Where possible, it is
important to avoid steep dopesto prevent erosion.
Surface water shall not drain into any unit. There
shall be particular care taken to protect trickling
filter beds, dudge beds, and intermittent sand
filters from surface water. There shal be a
provision for landscaping, particularly when a
plant location must be near residential areas.

5.1f. Pant Outfalls.

51f.1. Outlet. Theoutfal sewer,
where practical, shall extend to the low water |level
of the receiving body of water in a manner to
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insure satisfactory dispersion of the effluent. It
shall not haveits outlet submerged and there must
be provisions for taking samples of the effluent
discharge. This rule permits the use of headwalls
where adequate dispersion is obtained without
carrying the outfall into the stream.

5.1.f.2. Desgn and Construction.
The congtruction of the outfall sewer shall beasto
protect it against the effects of flood water, ice, or
other hazards as to reasonably insureits structural
stability and freedom from stoppage.

5.1.g. Essentia Facilities.
5.1.9.1. Emergency Power.

5101A. Genga. All sawage
treatment facilities greater than one hundred
thousand (100,000) gdlons in dze that require
electrical power, shall have an alternate source of
electric power to allow continuity of operation
during power failures, except as noted below.
Methods of providing alternate sources include:

5.1.g.1.A.1. The connection
of at least two (2) independent public utility
sources, such as substations. This rule
recommends a power line from each substation,
and it shall be a requirement unless the reviewing
agency receives verifying documentation and
approves that a duplicate line is not necessary to
minimize water quality violations;

5.1.9g.1.A.2. Portable or in-
place internal combustion engine equipment that
shall generate electrical or mechanical energy; and

51.9.1.A.3. Portable
pumping equi pment when only emergency pumping
isrequired.

51.9.1.B. Power for Aeration.
Standby generating capacity is not a requirement
for aeration equipment used in the activated dudge
process. When power outages of four (4) hours or
more are common, auxiliary power for minimum
aeration of the activated dudge is a requirement.
The reviewing authority may require full power
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generating capadty on certain critical sream
segments.

5.1.9.1.C. Powe for Disinfection.
There shall be continuous disinfection, when
required, during all power outages.

5.1.g.2. Electrica Equipment. The
location of all dectrical equipment such as motors
and local controls, and dectrical conduits shall ei-
ther beat an elevation above the onehundred (100)
year flood level or be of waterproof design. There
shall be adequate protection for all outdoor
equipment from the weather. Motars located
indoors, and near liquid handling piping and
equipment, shall be of splashproof design. All
electrical wiresin underground conduits or in con-
duits that can flood shal have water resistant
insulation as identified in the National Electrical
Code.

5.1.9.3. Water Supply.

51.9.3.A. Genera. Thereshal
be an adequate supply of drinking water for usein
the laboratory and general cleanliness around the
plant. No piping or other connections shall existin
any part of the treatment works that, under any
condition, might cause the contamination of a
drinking water supply. Thee shal be an
examination of the chemical quality for suitability
for the intended use in heat exchangers,
chlorinators, and other units.

5.1.9.3.B. Direct Connections.
The drinking water supply line to each treatment
plant shall have, as a minimum, an approved
reduced pressure type backflow preventer. The
installation of these devices shall beinalocation to
prevent flooding, corrosionand alow for adequate,
quick serviceand periodicinspections. Installation
in below-grade meter type vaults is not acceptable.
All water supply take-off points shall follow the
devices and, there shall be no dlowance for
extension of this lineto serve the public.

5.1.9.3.C. Indirect Connection.
When using a potable water supply for any
purposein a plant, there shall be provisions for a
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break tank, pressure pump, and pressure tank.
Water shall dischargeto the break tank through an
air-gap at least six (6) inches above the maximum
flood line or the spill line of the tank, whichever is
higher. Thereshall beapermanently posted sgn at
every hose bibb, faucet, or stop clock located on
the water system beyond thebreak tank toindicate
that the water is not safe for drinking.

51.9.3.D. Separate Drinking
Water Supply. Wheniit is not possibleto provide
drinking water from a public water supply, there
shall be a separate well. Location, construction
and testing of the wdl shall comply with
requirements of the Bureau.  Reguirements
governing theuse of the supply arethose contai ned
in Subparagraphs 5.1.9.3.B. and 5.1.9.3.C. of this
rule. Prior to congruction, an applicant shall
obtain approval of the supply from the
Commissioner.

5.1.9.3.E. SeparateNon-Drinking
Water Supply. When there is a provision for a
separate non-drinking water supply, there shall be
posting of a permanent sign indicating the water is
not safe for drinking to stop cocks, hose bibbs, and
other water outl&s.

5.1.9.4. Sanitary Facilities. All
sewage treatment plants with laboratory facilities
shall have a shower, toilet, and lavatory. There
shall also be a provision for locker facilities.

5.1.9.5. Sewage Flow Measurement.
There shall be facilities for measuring the volume
of sewageflowsat all treatment worksgreater than
one hundred thousand (100,000) gallons in sSze.
All plants having a capacity of greater than one
hundred thousand (100,000) gallons per day shall
equip indicating, recording, and totalizing
equipment for effluent flow measuremert.

5.1.9.6. Floor Slope. There shall be
adequatefloor surface dopeto a point of drainage.

5.1.9.7. Stairways. The instalation
of stairways shall be with a dope of thirty (30) to
thirty-five (35) degrees from the horizontal to
facilitate carrying samples, tools, and other
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necessaries. All risersin a stairway should be of
equal height. All stairways shall have handrails.

5.1.h. Safety. Fallowing arethe minimum
requirements for all plants:

5.1.h.1. Enclosure of the wastewater
treatment works with a minimum six (6) feet high
chain link fence with a locked entrance gate
designed to discourage the entrance of
unauthorized persons and animals. In lieu of a
chain link fence, a barbed wire fence with a locked
entrance gate can enclose natural systems, such as
stabilization ponds, polishing ponds and wetlands.

5.1.h.2. There shall be handrails,
grating, and guardrails installed when necessary,
such as open basins, screen channels, mechanical
equipment and other hazardous places. For all
extended aeration plants of fifty thousand (50,000)
gallons per day or less grating is a requirement.

5.1.h.3.
equipmen.

Provision of first-aid

5.1.h.4. Posting of "No Smoking"
signsin hazardous locations.

5.1.h5.  Provison of protective
clothing and eguipment such as SCBA's,
atmospheric testers and gloves.

5.1.h.6. Provision of portable blower
and sufficient hose.

5.1.h.7. There shdl be exploson
proof eectrical equipment and nonsparking toolsin
work areas where hazardous conditions may exist,
such as digester vaults and other locations where
potentially explasiveatmospheres of flammablegas
or vapor accumulate.

5.1.h.8. Proper grounding and
insulation of all electrical wiring is a requiremert.
There shall be no part of the plant piping used for
grounding.

5.1.h.9. Thereshall beaprovisionfor
portable lighting equi pment.
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5.1.h.10. All manhdestepsshall have
dlip-proof rungs and the steps shall be of the
railroad type that shall help prevent foot dippage
off the ends of therungs.

5.1.h.11. There shall be a provision
for separate storage located remotely from the
plant for flammable and hazardous material.

5.1.h.12. The location of heating
deviceswith open flames shall beinseparaterooms
with outside entrances and at grade or above.

5.1.h.13. Installation of particular
safety precautions for gas-collection piping is a
requirement.

5.1.h.14. There shall be adequate
ventilation.

5.1.h.15. Chlorinator rooms and
chlorine storage areas shall have heat, light, and a
ventilation fan that is capable of being turned on
from outsidetheroom. Theroom shall beat grade
or above. There shdl be a provision a viewing
window from the plant interior; and

5.1.h.16. The treatment works shall
comply with the provisions of the Occupational
Safety and Health Act (OSHA).

5.1.i. Laboratory Space. All trestment
works shall havefacilities, either contractual or on-
gte, for making the necessary analytical
determinations and operating control tests. When
using an on-site laboratory, isolation shall be done
to render the laboratory reasonably free from the
adverse effects of noise, heat, vibration, and dug.
Minimum laboratory space for facilities not
performing BOD and suspended solids testing on-
site shall be one hundred (100) square feet floor
space with thirty-five (35) sgquare feet bench area.
Facilities providing on-siteBOD, suspendedsolids,
and fecd coliform anaysis shall provide a mini-
mum of four hundred (400) square feet of floor
space and one hundred fifty (150) square feet of
bench space. If morethantwo (2) persons shall be
working in the laboratory at any given time, there
shall be a provision of one hundred (100) square
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feet of additional space for each additional person.
Advanced wastewater treatment plants shal
provide a minimum of one hundred (100)
additional sguare feet of floor space with
proportionate increase in bench space. Lists of
laboratory equipment shall be compiled from
USEPA approved latest edition of Standard
Methods for the Examination of Water & Waste-
water, by APHA - AWWA - WPCF.

5.1j. Laboratory Equipment.  All
treatment works shall have |aboratory equipment
determined by the commissioner based upon type
and complexity of thetreatment process. However,
al extended aeration treatment plants of one
hundred thousand (100,000) gallons per day or less
shall have the following:

51j.1. A test kit for pH and for
chlorine residual. This test kit shall be of the
compar ator typeas manufactured by Hach, Taylor,
Hellige or Wyandotte;

5.1j.2. Two (2) oneiter graduated
beakers;

5.1.,j.3. A secchi disk; and

5.1,j.4. A squeegeewith proper length
of handle, five(5) quart bucket and rubber gloves.

5.2 Screening Devices and Comminutors.
5.2.a. Bar Racks and Screens.

5.2.a.1. Either coarsebar racksor bar
screens shall provide protection for pumps and
other equipment. Coarse bar racks shall provide
protection for comminutors.

5.2.a2. Location.

5.2.a2.A. Indoors. Screening
devices, ingtalled in abuilding where thereisother
equipment or offices located, should be accessible
only through a separate outsde entrance.

5.2.a.2.B. Outdoors. Screening
devicesinstalled outside shall have protection from
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freezing.

5.2.a2.C. Access. Screening
areas shall have stairway access, lighting and
ventilation, and a convenient means for removing
the screenings.

5.2.a.3. Design and Installation.

5.2.a3A. Bar Spacing. Clear
openings between bars shall benoless than one (1)
inchfor manually cleaned screens. Clear openings
for mechanically cleaned screens may be as small
as one-half (%2) inch. Maximum clear openings
shall be one and three-fourths (1 3/4) inches.

5.2.a.3.B. Slope. The placement
of manually cleaned screens, except thosefor emer-
gency use, shall be on a dope of thirty (30) to
forty-five (45) degrees from the horizontal.

5.2.a3.C. Velodties. At normal
operating flow conditions, approach v ocities shall
be no less than 1.25 feet per second, to prevent
settling; and no greater than 3.0 feet per second
through the bar screen to prevent forcing material
through the openings.

5.2.a3.D. Channds. For plants
of greater than one hundred thousand (100,000)
gdlons per day, thereshall be a provision for dual
channels and equi pped with the necessary gatesto
isolate flow from any screening unit. There shall
also be provisions to facilitate dewatering each
unit. The shape of the channel preceding and
following the screen shall beto eliminate stranding
and settling of solids. Channels shall be three (3)
to sx (6) inches below the invert of the incoming
sewer.

5.2.a3.E. Mechanica Devices.
A positive means of locking out each mechanical
device shdl be a provision.

5.2.a4. Control Systems.
5.2.a4.A. Timing Devices. All

mechanical units without timing devices shall run
continuoudly. All mechanical units operated by
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timing devices shall have auxiliary control that
shall set the cleaning mechanism in operation at
predetermined high water devations.

5.2.a4.B. Electrica Fixturesand
Controls.  Electrical fixtures and controls in
screening aeas where explosive gases may
accumulate shall meet the requirements of the
National Electrical Code for Class 1, Group D,
Division 1 locations.

5.2.a4.C. Manual Override. A
manual override shall supplement automatic
controls.

5.2.a5. Auxiliary Screens. When
using mechanically operated screening or
comminuting devices, there shall beaprovisionfor
auxiliary manually cleaned screens. Design shall
include provisions for automatic diversion of the
entire sewage flow through the auxiliary screens
should the regular units fail.

5.2.a6. FineScreens. Theuseof fine
screensin lieu of sedimentation isnot permitted. In
special cases, if demonstrated that the features
peculiar to fine screens may be advantageous, the
Bureau may approve the proposed installation on
a case-by-case basis.

5.2.a7. Disposal of Screenings.
There shall be facilities for removal, handling,
sorage, and digposal of screenings in a sanitary
manner. Manually cleaned screening fecilities
shall includean accessibleplatform fromwhich the
operator may rake screenings easily and safely.
There shall be a provision for suitable drainage
facilities for both the platform and storage areas.
This rule prohibits grinding of screenings and
returnto the seawage flow. T his rule prohibits open
areadigposa. The commissoner shal approvethe
manner in which applicant buries screens or if
permitted, applicant may place them in alandfill.

5.2.b. Comminutors.
5.2.b.1. Location. Thelocation may

be a requirement at sewage treatment plants forty
thousand (40,000) gallons or greater insize. The

23

location of comminutors shall downstream of any
grit removal equipmert.

52b.2. Size The design of
comminutors shall beto handle peak flow.

5.2.b.3. Ingtallation. Thereshall bea
bar screen bypass channel. The use of the bypass
channd should be automatic at depths of flow
exceeding the design capacity of the comminutor.

5.2.b.4. Servicing. Thereshal be a
provision to facilitate servicing units in place and
removing units from their location for servicing.

5.2b.5. Macerators and Grinder
Pumps. Inlieu of comminutors, applicant may use
macerators and grinder pumps or smilar devices
upon gpprovd by the Commissioner.

5.3. Grit Removal.

5.3a General. There shdl be grit
removal facilities for all sewage treatment plants
serving combined sewer systems. There shall be
provison made for future installation of grit
removal facilitiesfor al plants of greater than one
hundred thousand (100,000) gdlonsinsize serving
new sanitary sewer systems. Gritremoval facilities
may be a reguirement for new plants serving
existing sewer systems. All sewage treatment
plants having anaerobic digesters require grit
removal.

5.3.b. Location. The location of grit
removal facilities except in unusual circumstances
shall be ahead of pumps and comminuting devices,
and coarse bar racks should be placed ahead of
mechanically cleaned grit removal facilities.

5.3.c. Type and Number of Units. Grit
removal fadilities for plants treating wastes from
combined sewers shall have at least two (2)
manually cleaned units or one (1) mechanicaly
cleaned unit and one (1) manually deaned unit.
Facilities other than channd-types are desirablefor
plants one hundred thousand (100,000) gallons or
gregter insize, if provided with flexible controls
for agitation or air supply devices and with grit
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removal equi pment.
5.3.d. Véeocity-Controlled Grit Removal.

5.3.d.1.
be minimal.

Inlet. Inlet turbulence shall

5.3.d.2. Vdocity and Detention.
Design of channel-type chambers shall be to
provide avelocity of one (1) foot per second. The
detention time shal be based on the size of
particles (0.21 mm) to be removed. The design
should take into consideration undesirable
turbulence and ve ocities at inlets and outles.

5.3.d.3. Grit Washing. Themethod of
final grit disposal should determine the need for
grit washing.

5.3.d4. Drans There shall be a
provision for dewatering each unit.

5.3.d5  Water. For clean up
purposes, there shall be an adequate supply of
water under pressure.

5.3.d.6. Grit Removal. Grit removal
facilities located in deep pits shall have mechanical
equipment for pumping or hoisting grit to ground
levd. The pits shall have a stairway, elevator or
manlift, ventilation, and lighting, and have ameans
of drainage.

5.3.e. Aerated Grit Removal.

5.3.e.l. Air Diffusers. The location
of air diffusers shall be on one (1) side of the tank,
two (2) to three (3) feat above the tank bottom.

5.3.e.2. Air Supply Rate. Thereshall
be a detention time of three (3) minutes.

5.3.e3. Inlet and Outlet. Design of
theaerated grit chamber shall besuchasto prevent
short circuiting at theinlet and outlet. Theinlet to
the chamber shall introducethewastewater directly
into the circulation pattern caused by the air diffu-
son. Theoutlet shall be at aright angleto the inlet
and a baffle installed near the outl €.
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5.3.e4. Grit Removal. The agrated
grit chambers shall have mechanical grit removal

equi pmer.

5.3.f. Grit Handling. Grit handling areas
should have impervious surfaces with drains. |If
transporting grit, the design of the conveying
equipment should be to avoid loss of material and
to provide protection from freezing.

5.3.9. Grit Disposal. The Commissoner
shall approve in advance the manner in which an
applicant buries grit or if permitted, applicant may
placeitinalandfill.

5.4. Pre-agration.

5.4.a. General. Pre-aeration of sewageto
reduce septicity may be a requirement in special
cases.

5.5.  How Equalization.

5.5.a Gengral. There shdl be flow
equalization when there are expectations of large
daily variations in organic or hydraulic loadings.

55.b. Location. The location of
equalization basins shal be downstream of
pretreatment facilities such as bar screens, com-
minutors, and grit chambers.

5.5.c. Type. Theremay beaprovisionfor
flow equalization by using separate basins or on-
line treatment units, such as aeration tanks. The
design of equdization basns may be as either in-
line or side-line units.

5.5.d. Design.

5.5.d.1. Mixing. Mixing requirements
for normal raw domestic wastewaters shall range
from 0.02 to 0.04 hp/1000 gallons of maximum
storage volume.

5.5.d.2. Aeration. Maintaining a
minimum of 1.0 mg/1 of dissolved oxygen in the
mixing basin at all timesisrequired. Air supply
rates shall be aminimum of 1.25 cfm/1000 gallons
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of storage capacity.

5.5.d.3. Storage. There shal be
sufficient storage to allow the sections of the plant
that follow the storage to operate at or at less than
their rated design capacity.

5.5.d.4. Detention/Equalization.
Basins designed for a combination of storage of
wet weather flows and equalization shdl have
compartments to alow utilization of a portion of
the basins for dry weather flow equalization.

5.5.d.5. Flow Discharge Control.
There shall be multiple pumping units capable of
ddivering the desired flow rate from the
equalization basin with the largest pumping unit
out of service All pumps, gectors and air lifts
shall be essily removable.

5.5.d.6. Aeration Support. When
pumps havefloating surfaceaerators, thereshall be
provisions to protect the unitswhen dewatering the
tank.

5.5.d.7. BasnCleaning. Thereshall
be facilities to flush solids and grease
accumulations from the basin walls.

5.5.d.8. Scum Control. For plants
greater than one hundred thousand (100,000) gal-
lons in size there shall be a provision for a high-
water-level takeoff for withdrawing floating
material where using subsurface diffusers.

5.5.d.9. Controls. Controls shall be
a provision for plants greater than one hundred
thousand (100,000) gallons per day. Inlets and
outlets for al basin compartments shall suitably
equip accessibleexternal valves, stop plates, weirs,
or other devices to permit flow control, leve
control, and theremoval of anindividual unit from
srvice.  Also, there shal be a provision for
facilities to measure and indicate liquid levels and
flow rates

5.6. Settling.

5.6.a. Inlets. The design of inlets should
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be to dissipate the inlet velocity, to distribute the
flow equdlly, and to prevent short-circuiting. The
design of channels should be to maintainavdocity
of at least one (1) foot pe second a one-half
design flow. There shall be provisions for
eiminating corner pockets and dead ends and use
corner filletsor channeling wherenecessary. There
shall be provisions for elimination or remova of
floating materials in inlet structures having
submerged ports.

5.6.b. Dimensions. The minimum length
of flow from inlet to outlet shall be ten (10) feet
unlessspecial provisionsare madeto prevent short-
circuiting. The liquid depth of mechanicaly
cleaned settling tanks shall be as shallow as
practicable, but not less than seven (7) feet.
Sidewater depth for fina clarifiers for activated
dludge shall not be less than twelve (12) feet for
plants greater than one hundred thousand
(100,000) gallons in size.

5.6.c. Scum Removal. There shall be
effective scum collection and removal facilities,
including baffling, ahead of the outlet weirs on all
settling tanks. There may be provisions for dis-
charge of scum with the dudge; other provisions
may be necessary to dispose of floating materials
that may adversely affect dudge handling and
disposal.

5.6.d. Wers. Overflow wers shall be
adjustable.  Weir loadings shall not exceed ten
thousand (10,000) gdlons per day per linear foot
for plants designed for averageflowsof 1.0 mgd or
less. Weir loadings for plants designed for flowsin
excess of 1.0 mgd shall receve specia
consideration, but theseloadings should not exceed
fifteen thousand (15,000) gall onsper day per linear
foot. If pumping is a regquirement, pump capacity
shall relate to tank design to avoid excessive weir
loading.

5.6.e. Submerged Surfaces. The tops of
beams and similar construction features
submerged shall have a minimum slope of 1.4
vertical to 1 horizontal. The underside of these
features shall have a slope of one (1) to one(1) to
prevent the accumulation of scum or solids.
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5.6.f. Multiple Units. Multiple units
capable of independent operation shall exist at al
plants having a capacity greater than one hundred
thousand (100,000) gallons per day.

5.6.9. Protective and Servicing Facilities.
In plants greater than one hundred thousand
(100,000) galons in size all settling tanks shall
have a provision for easy access for maintenance,
and protection of operators. Thesefeaturesinclude
stairways, walkways, handrails, etc. If sdewalls
extend some distance above the liquid level to
provide flood protection for other purposes, there
shal be convenient walkways to facilitate
housekeeping and maintenance of wers.

5.6.h. Surface Settling Rates.

5.6.h.1. Primary Settling Tanks.
Surface settling rates for primary tanks shall not
exceed one thousand (1000) gallons per day per
square foot at design flow or one thousand five
hundred (1500) gallons per day per square foot for
peak hourly flows, whichever is larger, for plants
having a design flow of 1.0 mgd or less. The
Commissioner may permit higher surface settling
rates for larger plants.

5.6.h.2. Intermediate Settling Tanks.
Surface setling rates for intermediate settling
tanks, when using following fixed film reactors,
shall not exceed one thousand five hundred (1,500)
galons per day per square foot based on their
design flow.

5.6.h.3. Find Settling Tanks. Surface
settling rates for fina settling tanks, based on
maximum flow rates, shall be as follows;

5.6.h.3.A. Fixed Film Biological
Reactors. Surface settling rates for settling tanks
following trickling filters or rotating biological
contactors shall not exceed one thousand two
hundred (1200) gallons per day per square foot
based on peak hourly flow.

5.6.h.3.B. Activated Sludge. The
hydraulic design of intermediate and final settling
tanks following the activated sludge process shall
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be based upon the anticipated peak hourly ratefor
the area downstream of the inlet baffle The
hydraulic loadings shall not exceed: onethousand
two hundred (1200) gallons per day per squarefoot
for conventional, step aeration, contact
stabilization and the carbonaceous stage of sepa-
rate-stage nitrification; one thousand (1000)
gdlons per day per square foot for extended
aeration; and eght hundred (800) gallons per day
per squarefoot for the separate nitrification stage.
The solids loading, that indudes the return
activated dudge (RAS) concentration volume, for
al activated dudge processes shall nat exceedfifty
(50) pounds of solids per day per squarefoot at the
peak rate. Package plants equal to or smaller than
five thousand (5000) gd lons per day shall have a
minimum of eight (8) hours detention time in the
carifier and plants between five thousand (5000)
and forty thousand (40,000) gallons per day shall
have aminimumsix (6) hours detention timeinthe
clarifier, excluding the bottom two thirds (2/3) of
the hopper.

5.6.i Freeboard. The walls of settling
tanks shall extend at least six (6) inches above the
surrounding ground surface and shall provide not
less than twdve (12) inchesfreeboard. Additional
freeboard or the use of wind screens is
recommended where larger sdtling tanks are
subject to high vdocity wind currents that would
cause tank surface waves and inhibit effective
scum removal.

5.6.). Scum Removal. Effective scum
collection and removal facilities, including baffling,
shall exist for all settling tanks. The design shall
recognize unusual characteristicsof scumthat may
adversdly affect pumping, piping, sudge handling
and disposal. There may be provisions for the
discharge of scumwith the dudge; however, other
special provisions for disposal may be necessary.

5.6.k. Sludge Removal. There shall be
provisions to permit continuous sludge removal
from settling tanks. Find darifiersin activated
dudge plants greater than 0.25 mgd shall have
positive scraping devices except for in-basin
clarifiers. Each dudge withdrawal line shall be at
least four (4) inchesin diameter, if pumped, and, if
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gravity flow, at least six (6) inchesin diameter and
individually valved. This does not apply toair lift
methods of dudge removal rate. Head available
for withdrawal of sludge shall be at least thirty (30)
inches. There shall be adequate provisons for
rodding or backflushing individual pipe runs.
Piping shall also exist to return waste sludge to
primary clarifiers.

5.6.l. SludgeHoppe. Theminimumslope
of the side walls shall be 1.7 verticad to 1
horizontal. Hopper wall surfaces shall be smocth
with rounded corners to aid in sudge removal.
Hopper bottoms shall havea maximumdimension
of two (2) fest.

5.7. Activated Sludge.

5.7.a Genegral. The use of activated
dudge process, andits various modifications, shal
be permitted where sewage is amenable to bio-
logical treatment.

5.7.b. Settling Tanks. The following
requirement is in addition to those set forth in
Subsection 5.6 of this rule:

5.7.b.1. Bypass. When using a pri-
mary settling tank, there dso shall be a provision
for discharging raw sewage directly to the aeration
tanks to facilitate plant start-up and operation
during theinitial stages of the plant design life.

5.7.c. Aeration.
5.7.c.1. Aeration Tanks.

5.7.c.1.A. Genera. There shal
bemultipletanks capable of independent operation
for al plants rated at grester than one hundred
thousand (100,000) gallons per day. The sizeof the
aeration tank for any particular adaptation of the
process shall be based on such factors as the size
of the plant, degree of treatment desired, dudge
age, mixed liquor suspended solids (MLSS)
concentration, BOD loading and food to
microorganism ratio (F/M). There shall be
caculations submitted to justify the basis of the
aeration tank capacity and process efficiency.
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When nat submitting process design calculations,
it is a requirement to use the aeration tank
capacities and permissbleloadings for the several
adaptations of the processesshowninTable 64-47-
G., found at the end of this rule. These values
apply to plants receiving peak to averagedaily | cad
ratios ranging from about 2:1 to 4:1. Thus, the
Commissioner may consider the utilization of flow
equalization facilities to reduce the daily pesk
organic load as justification to approve organic
loading rates that exceed those specified in Table
64-47-G.

5.7.c.1B. Arrangement  of
Aeration Tanks. The dimensions of each inde-
pendent mixed liquor aeration tank shall besuch as
to maintain effective mixing and utilization of air.
Liquid depthsshal not belessthan ten (10) feet for
plants greater than one hundred thousand
(100,000) gdlonsper day. For very small tanksor
tanks with specid configuration, the shape of the
tank and the installation of aeration equipment
should provide for eimination of short-circuiting
through the tank. Table 64-47-G. at the end of this
rule containsPermissibl e Aeration Tank Capacities
and Loadings.

5.7.c.2. Inleésand Outlets. Inletsand
outlets for each aeration tank unit shall suitably
equip valves, gates, stop plates, weirs or other
devices to permit control of the flow and to
maintain reasonably constant liquid level. The
hydraulic properties of the system shal | permit any
single aeration tank unit out of serviceto carry the
maximum instantaneous hydraulic load.

5.7.c.3. Conduits. Designof channels
and pipes carrying liquidswith solidsinsuspension
shall beto maintai n self-cleaning vel ocities or shall
agitate to keep the solids in suspension at all rates
of flow within the design limits.

5.7.c4. Measuring Devices. For
plants designed for greater than one hundred
thousand (100,000) gallons per day, there shall be
devices ingalled for indicating flow rates of
influent sewage, return sudge and air to each
aeration tank. For plants desgned for greater than
onemillion (1,000,000) gallons per day, there shall
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be devices installed for totalizing, indicating and
recording influent sewage and returned sludge to
each aerationtank. Wherethe design provides for
mixing al returned sudge with the raw sewage, or
primary effluent, a& one (1) location, then
measuring the mixed liquor flow rate to each
aeration unit is a requiremert.

5.7.c.5. Freeboard and FoamControl.

5.7.c.5.A. Agation tanks shall
have a freeboard of at least eighteen (18) inches.

5.7.c.5Db. Aedtion tanks shall
have foam control deviseson all plants greater than
ten thousand (10,000) gallons in size. Suitable
spray systems or othe appropriate means is
acceptable. The spray lines shall have provisions
for draining to prevent damage by freezing.

5.7.d. Aeration Equipment.

5.7.d.1. General. Design of aeration
equipment shdl be to supply sufficient oxygen to
maintain a minimum dissolved oxygen concen-
tration of 2 mg/l throughout the mixed liquor at all
times. Aeration equipment shall be capable of
transferring 1.1 Ibs. of oxygen per pound of peak
BOD applied to the aeration tank with the
exception of the extended aeration process for
which the value shall be 1.8. There shall be
calculations submitted to justify the oxygen re-
quirements and the aeration equipment capacity for
plants greater than one hundred thousand
(100,000) gallons in size.

5.7.d.2. Nitrification. Inthe case of
nitrification, the oxygen requirement for oxidizing
ammonia shall be added to the above requirement
for carbonaceous BOD remova. Taking the
nitrogen oxygen demand (NOD) as 4.6 times the
daily pesk TKN content of the influent is a
requirement. In addition, there shall be
consideration given to the oxygen demands due to
recycleflows, heat treatment supernatant, vacuum
filtrate, elutriates, and others due to high
concentrations of BOD and TKN associated with
the flows.
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5.7.d.3. Controls. Thee shall be
variableair controlsto aerationbasins. Theremay
be time clocks, variable speed devices or variable
depth weirs for the blowers or aegrators used. All
extended aeration plants shall have a twenty-four
(24) hour time clock graduated in fifteen (15)
minute intervals.

5.7.d.4. Diffused Air Systems.

5.7.d4.A. Thedesign of aeration
equipment shall beto provide oxygen requirements
as set forth in Table 64-47-H. at the end of this
rule

57.d4.B. The requirements
above shdl include ar volume standards for
channd's, pumps or other air-use demands.

5.7.d.4.C. Thespecified capacity
of blowers or air compressors, particularly
centrifugal blowers, shall takeinto account that the
air intake temperature may reach forty degrees
Celsius (40° C) or one hundred four degrees
Fahrenheit (104° F) or higher and the pressure
shall be less than atmospheric.

5.7.d.4.D. Theblowersshall exist
in multiple units, for plants of a capacity grester
than twenty thousand (20,000) gallons per day in
size, so arranged and in such capacities asto meet
the maximum air demand with the single largest
unit out of service. The design shall aso provide
for varying the volume of air delivered in pro-
portion to theload demand of the plarnt.

5.7.d4.E. The spacing of
diffusers shall be in accordance with the
oxygenation requirementsthrough thelength of the
channg or tank and designed to facilitate
adjustmentsof their spacing without magjor revision
toair header piping. Thearrangement of diffusers
shall also permit their removal for inspection,
maintenance and replacement without dewatering
the tank and without shutting off the air supply to
other diffusersin the tank.

5.7.d.4.F. Individua assembly
units of diffusers shall equip control valves,
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preferably with indicator markings for throttling or
for complete shut-off. Diffusers in any single
assembly shall havesubstantial ly uniformpressure
loss.

5.7d.4.G. There shal be air
filters to prevent clogging of the diffuser sysem
used and to protect the blowers.

5.7.d.5. Mechanical Aeration System.

5.7.d5.A. The design of the
mechanismand drive unit shall be for the expected
conditions in the aeration tank in terms of the
power performance. Certified testing shall verify
mechanical aerator performance.

5.7.d.5.B. A mechanical aeration
system shall aso accomplish the following:

5.7.d.5.B.1.
biological solidsin suspension.

Maintain al

5.7.d.5.B.2. Meet maximum
oxygen demand and maintain process performance
with the largest unit out of service. When system
capacity is greater than twenty thousand (20,000)
gdlons per day and when proposing single unit
installations, there shall be aprovision for a spare
aeration mechanism; and

5.7.d.5.B.3. Provide for
varying the amount of oxygen transferred in
proportion to the load demand on the plant.

5.7.e Return Sludge Equipment.

5.7.e1. Return Sludge Rate Therate
of dudge return shall vary by means of variable
Speed motors, drivers, air lifts or timers to pump
dudge. The rate of sludge return expressed as a
percentage of the average design flow of sewage
shall genegally be variable between the limits
shown in Table 64-47-1 at the end of this rule.

5.7.e2. Return Sludge Pumps. If
using motor driven return sudge pumps, thelargest
pump out of service shall obtain the maximum
return sludge capacity. Pump suctions shall equip
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apositivehead. Pumps shall haveat least three(3)
inch suction and discharge openings. If using air
lifts for returning Sudge from each settling tank
hopper, a standby unit is not a requirement
provided the design of the air lifts facilitate rapid
and easy cleaning and removal and applicant is
providing other standby measures. Air lifts shall
be a least two and onehaf (2 %) inches in
diameter.

5.7.e3. Return Sludge Piping.
Discharge piping shall be a least three (3) inches
in diameter and the design shal be to maintain a
veocity of not less than two (2) feet per second
when return sludge facilities are operaing at
normal return sludge rates.

5.7.e4. Wade Sludge Facilities.
Waste sludge control facilities shall have a
maximum capacity of not less than twenty-five per
cent (25%) of the average rate of sawage flow and
function satisfactorily at rates of 0.5 percent of
average sewage flow or a minimum of ten (10)
gallons per minute, whichever is larger, for plants
greater than one hundred thousand (100,000)
galons per day in size. Aerated sudge holding
tanks shall exist for all extended aeration plantsup
to one hundred thousand (100,000) gallons per day
insize The design of sludge holding tanksshall be
with a minimum capacity of ten percent (10%) of
the average daily design flow.

5.8. Trickling Filters.

5.8.a Design. The design of filters shall
be so as to provide the reduction in carbonaceous
and nitrogenous oxygen demand required, and to
properly condition the sewage for subsequent
treatment processes. The hydraulic loading on
standard rate trickling filters shall be between two
million (2,000,000) and four million (4,000,000)
gdlons per acre per day with an organic loading
equal to or less than four hundred (400) pounds of
BOD, per acrefoot per day.

5.8.b. Dosing Equipmert.

5.8.b.1. Didribution. The sewage
distribution may be ove the filter by rotary
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distributors or other suitable devices that permit
reasonably uniformdistributiontothesurfacearea.
At design average flow, the deviation from a
calculated uniformly distributed volumeper square
foot of the filter surface shall not exceed plus or
minus ten percent (10%) at any point.

5.8.b.2. Dosing. Sewage application
to the filters may be by siphons, pumps, or by
gravity discharge preceding treatment units when
suitable flow characteri stics have been devel oped.
Application of sewage shall be practically
continuous. A piping systemthat permitsrecircula-
tion shall be considered.

5.8.b.3. Hydraulics. There shall be
careful calculation of al hydraulic factors
involving proper distribution of sewage on the
filters. For reaction type distributors, a minimum
head of twenty-five (25) inches between low water
level in siphon chamber and center of arms is a
requirement. There shall be surgerelief to prevent
damagetodistributor seal's, where pumping sewage
directly to the distributors.

5.8.b.4. Clearance. Thereshall bea
minimum clearance of sx (6) inches between
media and distributor arms. This rule requires
greater clearance whereicing occurs.

5.8.c. Mdia

5.8.c.1. Quality. The media may be
crushed rock, slag, or plastic, or specialy
manufactured material. The media shall be
durgble, resistant to spaling or flaking and
relatively insoluble in sewage. The top eighteen
(18) inches shall have a loss by the 20-cycle,
sodium sulfate soundnesstest of not more than ten
percent (10%), as prescribed by ASCE Manual of
Engineering Practice No. 13, "Filtering Materials
for Sewage Treatment Plants." The balance to
pass a 10-cycle test usng the same criteria. Sag
mediashall befreefromiron. Manufactured media
shall be structurdly stable and chemicaly and
bioogically inert.

5.8.c.2. Rock or dagfilter mediashall
have a minimum depth of five (5) feet above the
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underdrains. Manufactured filter mediashall have
a minimum depth of ten (10) feet to provide
adeguate contact time with the wastewater. Rock
or slag filter mediadepths shall not exceed ten (10)
feet and manufactured filter media depths shall not
exceed thirty (30) feet.

5.8.c.3. Sizeand Grading.

5.8.c.3.A. Rock, slagand smilar
media shall not contain more than five percent
(5%) by weight of pieces whoselongest dimension
is three (3) times the least dimension. They shall
be free from thin elongated flat pieces, dugt, clay,
sand or fine material and shall conform to the size
and grading when mechanically graded over
vibrating screens with sguare openings according
to Table 64-47-J at the end of this rule.

5.8.c.3.B. Hand Picked Fied
Stone. The maximum dimensions of stoneshall be
five (5) inches; and minimum dimensions of stone
shall be three (3) inches.

5.8.c.3.C. Manufactured Media.
On a case-by-case basis, the Commissioner shall
eval uate appli cations of manufactured media.

5.8.c.3.D. Handling and Placing
of Media. Storageof material deliveredtothefilter
site shal be on wood planks or other approved
clean, hard surfaced areas. Rehandling of all
material shall take place at the filter site and there
shal be no dumping of materid into the filter.
Rescreening and forking crushed rock, dag, and
similar mediaat thefilter siteto removeadl finesis
required. Placement of these material shall be by
hand to adepth of twelve (12) inches above thetile
S0 as not to damage the underdrains. T he engineer
may place the remainder of the material. The
engineer shall approve how applicant handles and
places manufactured media. There shal be no
trucks, tractors, or other heavy equipment driven
over the filter during or after construction.

5.8.d. Underdrainage System.

5.8.d.1. Arrangement. Underdrains
with semi-circular inverts shall exist and the
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underdrainage system shall cover the entirefloor of
thefilter. Inlet openings into the underdrains shall
have an unsubmerged gross combined area equal to
at least fifteen percent (15%) of surface areaof the
filter.

5.8.d.2. Slope. Theunderdrainsshall
have a minimum slope of one percent (1%). The
design of effluent channds shall be to produce a
minimum veocity of two (2) feet pe second at
average daily rate of application to thefilter.

5.8.d.3. Flushing. There shall bea
provision for flushing the underdrains. The use of
a peripheral head channel with vertical vents is
acceptable for flushing purposes. There shall be
inspection facilities.

5.8.d.4. Ventilation. The design of
the underdrainage system, effluent channels and
effluent pipe shall beto permit free passage of air.
The size of drains, channels, and pipe shall be such
that not more than fifty percent (50%) of their
cross-sectional area shall be submerged under the
design hydraulic loading. There shall be a
provision in the design of the effluent channels to
alowthepossibility of increased hydraulicloading.

5.8.e. Special Features.

5.8.e1l. Hooding. There shall be
provisions in the design of filter structures so that
they may flood.

5.8.e.2. Maintenance. Theinstallation
of al distribution devices, underdrains, channels
and pipes shall be so that an applicant may
properly maintain, flush, or drain them.

5.8.e.3. Freeboard. Theaeshall bea
freeboard of four (4) fest or more for tall,
manufactured mediafiltersto minimizewindblown

soray.

5.8.e4. Flow Measurement. There
shall be devices to permit measurement of flow to
filter, including recirculated flows.

5.8.e.5. Recirculation. The merits of
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recirculation for various purposes, for example, to
prevent drying of a standard rate filter between
dosings, shall be considered.

5.8.f. Two-StageFilters. Theuseof two-
stage filters when single stage filters may not
accomplish the required removals shall be
considered.

5.8.g. Efficiencies. Calculating and
documenting expected efficienciesisrequired. The
effect of climatic conditions on the overall filter
performance shall be considered.

5.8.h. Rotary Distributor Seals. Thisrule
does not permit the use of mercury seals. Ease of
seal replacement shall be aconsideration indesign.

5.9. Rotating Biological Contactors (RBC's).

5.9.a. Winter Protection. Year round
operation requires covering of rotating contactors
to protect the biologica growth from cold
temperatures and the excessive lass of heat from
the wastewater with the resulting loss of
performance. Construction of enclosures shall be
of a suitable corrosion resistant material.
Windows or smple louvered mechanisms shall be
installed that can be opened in the summer and
closed in the winter to provide ventilation. To
minimize condensation, the enclosure shal have
insulation or heat.

5.9.b. Required Pretreatment. Primary
settling tanks equipped with scum and grease
collecting devices shall precede RBC's. Bar
screening or comminution are not suitable as the
sole means of pretreatment.

5.9.c. Unit Sizing. Unit sizing shall be
based on experience a similar full-scae
installationsor thoroughly documented pilot testing
with the particular wastewater. In determining
design loading rates, expressed in units of volume
per day pe unit area of media covered by
biological growth, the following parameters shall
be considered:

5.9.c.1. Design flow rateand influent
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waste strength;

5.9.c.2. Pecentage of BOD to be
removed;

5.9.c.3. Mediaarrangemert, including
number of stages and unit area in each stage;

5.9.c.4. Rotational velocity of the
medi a;

5.9.c.5. Retentiontimewithinthetank
containing themedia;

5.9.c.6. Wastewater temperature;

5.9.c.7. Percentage of influent BOD
that is soluble; and

5.9.c.8. In addition to the above
parameters, loading rates for nitrification shall
depend upon influent total Kjeldahl nitrogen
(TKN), influent ammonia nitrogen concentration,
pH, and the allowabl e effluent ammonia nitrogen
concentration.

5.9.d. Design Safety Factor. Daily load
variaions aff ect effluent concentrations of ammo-
nia nitrogen from the RBC process designed for
nitrification. Therefore, it may be necessary to
increasethedesign surfacearea proportional tothe
ammonia nitrogen daily peaking rates to meet
effluent limitations. An alternative is to provide
flow equalization sufficient to insure process
performance within the required effluent limi-
tations.

5.9.e. Air Driven Units. This rule does
not permit air driven units.

5.10. Sequentia Batch Reactor (SBR) and In-
termittent Wastewater Treatment Systems.

5.10.a. BatchReactor. Batch reactor and
intermittent treatment technologies shall use an
aternating multiple-tank system for new ingalla-
tions. Tank applications for renovating existing
treatment works or for facilitieswith flows equal to
or lessthan fifty thousand (50,000) gallons per day
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shall be considered on a case-by-case basis, by the
Commissioner.

5.10.b. Aeration Devises. Blowers or
other aeration devices shall exist in multiple units
for treatment works that have a capacity of greater
than twenty thousand (20,000) gallons per day.
The arrangement and capacity of blowers or other
aeration devices shall be as to meet the maximum
air demand with the largest single unit out of
service.

5.10.c. Diffusers. Individual assembly
units of diffusers shall have control valves,
preferably with indicator markingsfor throttling or
for complete shutoff.

5.10.d. Design Loadings. Fiveday
biochemical oxygen demand loading and aeration
reguirements shall be noless than the requirements
specified by the manufacturer for each particular
proprigary sequencing batch reactor (SBR)
process. An gpplicant shall obtain written
concurrence with the proposed design and
specificationsfor a particular installation from the
manufacturer of aproprietary system or technology
and shall provideit with the project plans. Gener-
aly, an applicant should use an average hydraulic
detention time of twenty-four (24) hours asa basis
for design.

5.10.e. Operation. Each unit shall be
capable of independent operation during low,
average, peak, and storm flow.

5.10.f. Decanting. There shall be
provisions to insure that decanting cannot in any
way occur during any phase of operation except at
the end of the "settle”’ or the "idl€" phase or period.

5.10.g. Pretreatment. A mechanically
cleaned bar screen having maximum clear openings
between the bars of %" (closer spacings are
encouraged) shall precede SBR treatment plants.
Comminutors or other sewage grinders are not
acceptable substitutes for this requirement.

5.10.h. Scum Removal. Each unit shall
have a means of excluding scum and other
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floatables from entering the decanter.

5.10.. Design How Rate. Thedesign of
downstream units and piping shall be based upon
the decanter flow rate, not the design flow of the
treatment facilities.

5.11. Recirculating Sand Filters (RSF). The
design of RSF systems can be to treat flows as
small asthose generated by theindividual home up
to any size for which engineering considerations
and economics would indicate the RSF sysgem to
be the optimum choice, when comparing the RSF
technology to other candidate technologies.

5.11.a. DesignConsiderations. All piping
used in RSF systems shall comply with collection
system piping standards. Appropriate cleanoutsor
access ports shall be available in all piping, to
alow operator access for inspection and
Mmaintenance purposes.

5.11.b. Gengrd Description.  The
recirculating sand filter treatment system consists
of a septic tank, or Imhoff tank, followed by a
recirculation tank, and then anopen sand filter. An
applicant shall provide a pumping system with
time clock control mechanisms to provide a
recirculation rate that resultsin fresh liquid being
dosed onto the surface of the sand filter. An
applicant shall provide float controls to override
thetime docks, if flowsincreaseto the point where
overflow is imminent but the time clock is not yet
ready to provide power to the pumps.

5.11.c. Septic Tank/Imhoff Tank Design.
The design of septic tanks or Imhoff tanks areto be
in accordance with established design standards.

5.11.d. Recirculation Tank. Septic tank
or Imhoff tank effluents are directed, by gravity if
possibletoarecirculation tank. Normally, thetank
sizeistobeequal to the incoming twenty-four (24)
hour flow, assuming that the organic
concentrations are within the range of normal
domestic sewage (i.e.: 150 350 mg/l BOD,. The
primary purpose of the recirculation tarnk is to
receive underdrain flows from thesandfilter(s), to
mix with the septic tank or Imhoff tank effluent.
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This maintains a podtive dissolved oxygen
concentration in the recirculation tank, thus
eliminating any septic odors from being released
when dosing thefilters. Thereshall beaprovision
for pumps in the recirculation tank to dose the
filter(s) on an intermittent basis.

5.11.e. Dosing. A means of dosing the
filters can be dosing troughs, spray nozzles, or a
central splash pad in the middle of thefilter, or a
dosing grid system. This rule recommends spray
nozzles to optimizedistribution onto the filter. All
exposed dosing lines shall be sdf draining to
prevent freezing during cold weather periods.

5.11.e.l. Filter dosing normally lasts
for several minuteseach hour, or half-hour periods.
Dosing less frequently than once every two (2)
hoursis not arecommendation, although applicant
may vary the dose interval and dose volume.
Dosing shall not occur for more than fifty percent
(50%) of adasing cycleto allow aeration to occur
between cycles.  This rule recommends a
recirculation ratio of at least 12:1 (i.e,
recirculation ratio equalsdaily flow dosed onto the
filter(s) divided by the average daily flow of
sanitary wastes entering the treatment facility).
Recirculation ratiosupto 25:1 may beappropriate,
depending on the nature of the wastes being
treated.

511.e2. The activation of the
recirculation pump(s) shall be by means of atime
clock with not greater than fifteen (15) minute
increment settings. Anapplicant shall useaninety-
six (96) pin, twenty-four (24) hour clock, or other
timer approved by the Commissioner.

5.11.e.3. A snglerecirculationpump
is acceptable for a single family home or smaller
RSF sysgem. An RSF system serving a greater
design load than a single family home shal have
duplex pumps.

5.11.e4. This rule recommends
volumes equal to one (1) to four (4) inches of depth
over thefilter during each dosing cycle.

5.11.e5. Piping between the
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recirculation tank and filters shall allow dosing of
any filter by either duplex pump, via actuation of
appropriate valves.

5.11.f. Electrical Controls. All dectrical
wiring shall be in compliance with the National
Electrical Code. This rule recommends a control
pand inaNEMA IV housing to preclude damage
due to inclement weather conditions unless the
location of the controlsis inside a secure building.

5.11.f.1. Thereshall behigh and low
liquid levd control switches (i.e.,, mercury float
switches, or similar) installed in the recirculation
tank. The high level switch shall activate at |east
one (1) pump by overriding the timer control. The
low level switch shall override the timer contral to
turn al pumps off. Placement of the high level
switch should be several inches above the normal
operating level intherecirculationtank. Placement
of the low levd switch should be severd inches
above the pump intake. Actuation of either the
high or low level switches shall also cause
activation of a visual or audible, or both, alarm
indicator to notify the operator of a potential
operational problem.

5.11.f.2. Removing pumps and
electrical controls(i.e, high andlow level switches,
etc.) located in therecirculation tank, shall be easy
via"quick disconnect” piping andelectrical connec-
tions.

5.11.g9. Discharge Valving. The
dischargment of treated sewage is only from the
filter underdrain piping. All underdrain piping is
directed back into the recirculation tank. There
shall be a floating ball valve installed inside the
recirculation tank. At the maximum operating
liquid level in the recirculation tank, the ball valve
shall closeandfilter effluents shall bypassthe tank
to disinfection. At lower operating liquid levels,
filter effluents shall re-enter the recirculation tank
for further treatment.

5.11.h. Filter. Except for asingle-family
home, all RSF systems shall include at least two
(2) filters, with filter aternation accomplished
manually. Theoverdl filter areashal be based on
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a design of <4 gallons per day per sguare foot,
based on the average daily sewage flow entering
the treatment facility.

5.11.h.1. The filter media shall be
silicasand, Black Beauty, graded bottom ash from
coal-fired power plants, or other media approved
by the Commissioner. Filter media shall have a
uniformity coeffident of <2.5 with an effective
particle szeof 0.5to 1.5 mm.

5.11.h.2. Thefilter media depth shall
be >24 inches, with three (3) layers of support
grave in the underdrain. Support gravel layers
shall be >3 inches for each layer, with support
grave sizesasfollows. bottom layer, oneand one-
half (1%2) inchesto three-fourths (3/4) inch; middle
layer, three-fourths (3/4) inch to one-fourth (1/4)
inch; top layer one-fourth (1/4) inch to one-eighth
(1/8) inch.

5.11.h.3. This rule does not
recommend the use of afilter fabric between the
filter media and support gravel. A filter fabric
placed on top of the filter media may reduce
maintenance requirements.

5.11.h.4. Placement of perforated
underdrain piping shall be at the bottom of the
filter prior to placement of the graved support
material. Underdrain piping shall be >4 inchesin
diameter, or sized based on system hydraulics.
Underdrain piping shall lay on a one percent (1%)
dope, a aspacing of no greater than ten (10) feet
apart. The upper ends of all underdrain piping
shall contain an elbow and non-perforated riser
pipe that shall terminate halfway between the top
of the filter media and the top of the filter
sidewalls. The riser pipe shall be available for
inspection and maintenance to the underdrain
without necessitating excavation of thefilter.

511.h5. There shall be a filter
sidewall freeboard of twelve (12) inches above the
filter media. Filter sidewalls and bottoms shall be
impermeable. Theslopeof thefilter bottoms shall
be toward the perforated underdrain piping at a
grade of one (1) inch vertica to one (1) foot
horizontal.



64CSR47

5.11.h.6. Normd operation of a
multiple filter RSF system would alow one (1) or
more filters to be "at rest" while the filter-in-use
operates until "ponding" occurs, after that the
applicant manually alternates the filter-in-use. If
ponding of afilter does not occur within a one (1)
to two (2) month period, this rule recommends
manual alternation. After ponding occurs on a
filter, there shall be an allowancefor thefilter to
rest, theremoval of clogging material from thetop
of the filter, raking the media, and then releveing
it as necessary.

5.11.i. Disnfection. Disinfection of the
RSF system effluent isrequired.

5.12. Condgructed Wetlands Wastewater
Treatment Systems.

5.12.a. The Commissioner shall review
constructed wetlands wastewater trestment systems
on a case by case basis. Recommended design
shall be on the basis of the latest edition of the
Tennessee Valley Authority's "General Design,
Congtruction, and Operation Guidelines Con-
sructed Wetlands Wastewater Treatment Systems
for Small UsersIncluding Individual Residences.”
Other acceptable designs are the USEPA and
NASA wetlands designs.

5.13.
Systems.

Other Biological & Mechanical

5.13.a. New Biologicd & Mechanical
Treatment Schemes. New biological and
mechanical treatment schemes with promising
applicability in wastewater treatment may be
considered if the applicant provides the required
engineering data for new process evauation in
accordance with Paragraph 5.1.c.3. of this rule.

5.14. Sewage Stabilization Ponds, Anaerobic
Lagoons, and Aerated Lagoons. This rule does
permit the use of stabilization ponds, anaerobic
lagoons and aerated lagoons for treatment of raw
sewage, primary sewage effluent or secondary
sewage dfluent.

5.14.a. Stabilization Ponds.
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5.14.a1. Sizing. Stabilization ponds
shall have a minimum capacity of sixty-five
thousand (65,000) gallons.

5.14.a.2. Wind Sweep. Thelocation
of stahilization ponds shall be to permit an
unobstructed wind sweep across the ponds.

5.14.a.3. Water Supply. Thelocation
of stabilization ponds shall be a minimum of three
hundred (300) feet from public water supplies
using wells or springs. Maintaining a minimum
distance of six hundred (600) feet if the public
water supply well is down gradient from or lower
in elevation than the bottom of the sewage pond is
required.

5.14.a4. Geology and Soils. An
applicant shall obtain boringsto determinesurface
and subsurface characteristics of the pond site for
all ponds greater than 2.5 acres in Sze or where
required by the commissioner. Thesoil conserva-
tion service the U.S. Department of Agriculture,
requires a soil report for all pond sites.

5.14.a.5. Pond Shape. The shape of
all ponds should be such as to produce a uniform
perimeter with no coves, islands or peninsulas
permitted. Corners of ponds are required to be
round. The most desirable shape of ponds is
round, sguare or rectangular with the length not
exceeding three (3) times the width.

5.14.a.6. Design.

5.14.a6.A. Loading. Thedesign
of stabilization ponds shall be on the basis of
thirty-four (34) pounds per day of five (5) day
BOD per acre.

5.14.a.6.B. Ponds in Series. If
one (1) or more ponds are added in series with the
primary pond, the primary pond shall have a
surface area equal to that required in Part
5.14.a1.F.1. of thisrule.

5.14.a.6.C. Pretreatment. Where
stabilization ponds follow some type of
conventional treatment facility, reduction of the
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pond loading as set forth in Part 5.14.a.1.F.1. of
this rule may be considered on a case-by-case
basis.

5.14.a.6.D. Depth. Liquid depth
of ponds shall be no less than three and one-half
(3%%) feet or greater than five(5) feet. There shall
be athree (3) foot minimum freeboard.

5.14.a7. Influent Lines.

5.14.a7.A. Location  of
Discharge. Influent lines shall extend ten (10) feet
beyond the maximum pond depth and in no case,
more than one-fourth (1/4) the length of the
primary stabilization pond. Ponds following the
primary pond or secondary treatment facilities in
multiple unit systems shall be edge discharging.

5.14.a7.B. Gravity. Influent
lines from gravity collection systems shall
discharge a a point twelve (12) to eighteen (18)
inches above the pond surface.

5.14.a.7.C. Pressure. Pressure
influent lines may discharge ether above the pond
surface or at a point one (1) foot above the pond
bottom. When discharging below thepond surface,
the end of the pressure line shall rest upon a
concrete apron of two (2) sguare feat minimum
sze.

5.14.a.7.D. Pipe Support. Pies
or other openstructuresshall support influent lines.
Thisruledoes not permit dikes for pipe support.

5.14.a.8. Pond Details.

5.14.a.8.A. Embankments. The
construction of embankments shall be of compact-
ed imperviousmaterial s with a minimumtop width
of eight (8) feet. Thisrulerequiresthe removal of
dl vegetation from the area upon which the
embankment is to be placed.

5.14.a.8.B. Slope. Embankment
dopes shall not be steeper than two (2) feet hori-
zontal to one (1) foot verticd. Minimum dopes
shall nat beflatter than four (4) feet horizontal to
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one (1) foot vertical.

5.14.a.8.C. Pond Bottom. Pond
bottoms shall be level and cleared of all vegetation
and debris.

5.14.a.8.D. Watertightness. If
s0il characteristics are such that seepage shall take
place, ponds shall be watertight through use of a
pond liner of man-made materialswith a minimum
thickness of sixty (60) mil required, or clay or
through use of a soil additive, approved by the
Commissioner.

5.14.a9. Effluent Lines.

5.14.a9.A. Discharge. The
design of the effluent line shal be to discharge
from a point eighteen (18) inches below the surface
of the pond. There may be a provisionto vent the
effluent lineto prevent siphoning. Theeffluent line
shall discharge on aconcretedab or rip-rap apron.
The placement of effluent lines shall be at the
furthest point from the influent line discharge.

5.14.a.9.B. Discharge Structure.
For ponds greater than 2.5 acresin size, there shall
be discharge structures capable of variable depth
control. Depth shall beadjustablebetween 3.5 and
five (5) feet in increments of 0.5 foot or less.
Spacing of withdrawal points shal be from
eighteen (18) inches b ow the surface to twelve
(12) inches above the pond bottom discharge
structures. Placement of these structures shall be
at a point farthest from the influent line discharge
and bereadily accessible from the embankment.

5.14.a.9.C. Recirculation.
Recirculation should be a consideration for mul-
tiple pond facilities. When proposing recir culation,
thereby reducing pond size, applicant shall submit
caculations justifying the proposed reduction to
the commissioner for approval.

5.14.a10. Dran Lines. Thisrule
does not permit drain lines.

5.14.a11. Miscdlaneous.
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514.a11.A. Surface Runoff.
There shal be a provison to divert storm and
surface water around stabilization ponds.

5.14.a.11.B. Fencing. Enclosing
ponds with a stock-tight fence a minimum of six
(6) feet in height with a locked entrance gate is a
requirement.

5.14.a11.C. Signs. There shal
be several signs stating the nature of the facility
installed on the fence.

5.14.a.11.D. Prefilling. Thisrule
requiresprefilling stabilization ponds with water to
aminimum depth of two (2) feet prior to use.

5.14.a11.E. AccessRoad. Theae
shall bean al-weather accessroad to the pond site.

5.14.b. Anaerobic Lagoons.

5.14.b.1. General. Anaerobiclagoons
shall generaly be used for animal wastetreatment.

5.14.b.2. Location. Thelocation of
anaerobic lagoons shall be a minimum of one
thousand five hundred (1500) feet from the nearest
occupied structure.

5.14.b.3. Wate Supply. Distance
from a drinking water supply shall comply with
Paragraph 5.14.a.3. of thisrule.

5.14.b.4. Gedogy and Soils. These
shall comply with Paragraph 5.14.a.4. of thisrule.

5.14.b.5. Lagoon Shape. This shall
comply with Paragraph 5.14.a.5. of thisrule.

5.14.b.6. Design. Design shal
comply with the West Virginia Standard for
Disposal Lagoon (359), published Octaber, 1972
by the Soil Conservation Service USDA.

5.14.c. Aerated Lagoons.

5.14.c1. General. Aerated lagoon
sewage treatment facility shall consst of the
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following:
5.14.c.1.A. Prereatment;
5.14.c.1.B. Aeration basin;
5.14.c.1.C. Settling basin, if
required; and

5.14.c.1.D.
treatment, if required.

Supplementary

5.14.c.2. Water Supply. Distance
from a drinking water supply shall comply with
Paragraph 5.14.a.3. of thisrule.

5.14.c.3. Geology and Sails. These
shall comply with Paragraph 5.14.a.4. of thisrule.

5.14.c4. Shape. The shape shall
comply with Paragragph 5.14.a.5. of thisrule.

5.14.c.5. Design.

5.14.c.5.A. Method. Thedesign
of aeration basins is normally based upon the
aerated lagoon theory using a K, of 0.5 (at 20°C).
Formulas to beused are: t = % removal/(100-%
removed)K; = days detention where: K; = 0.5
(2.075)T-20

T = average year-round air temperature at the site
in°C.

The dissolved oxygen levd should be a
minimum of 2 ppm and assumed that ratio of
oxygen transfer should be at (0.9). The oxygen
requirement should be based upon the removal of
1.5 pounds/pound of BOD..

5.14.c5.B. Depth. The aeration
basin shall be of a depth ranging from six (6) to
fifteen (15) feet. Supplying air to the aeration
basin shall be by means of surface aerators or
subsurface air diffusers. A 96 pintime clock shal
operate each surface aerator. Thedesign of basins
shall beto distribute oxygen throughout, but not to
keep solids in suspension.
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5.14.c.5.C. Settling. A settling
pond shall follow the agration basin. The size of
the settling pond shall be based upon BOD, re-
maining after aeration at theloading rate of thirty-
four (34) pounds of BOD, per surface acre per

day.

5.14.c.6. Lagoon Details. Lagoon
shape, dikes, embankments, construction and
effluent lines shall comply with Paragraphs
5.14.b.6. through 5.14.b.10. of thisrule

5.15. Disinfection.

5.15.a. Geneal. There shall beadequate
disinfection of all sewage treatment plart effluents
prior todischarge All wastewater treatment works
using gas chlorination shall have a Chlorine
Institute chlorine repair kit.

5.15.b. Chlorination.

5.15.b.1. ChlorineTerminology. The
word "chloring” whenever used in this section
refersto dry chlorine unless otherwise indicated.

5.15.c. Equipment.

5.15.c.1. Feed Equipment Type. This
rule generaly prefers solution-feed vacuum-type
chlorinators for plants greater than one hundred
thousand (100,000) gallons per day insize. There
shal be condderation given to the use of
hypochlorite solution feeders of the postive
displacement type For plants of one hundred
thousand (100,000) gallons per day or lessin size,
using tablet type chlorinators shall receive
approval.

5.15.c.2. Feed Equipment Capacity.
Chlorinator capacities required may vary,
depending on theuseand point of application of the
chlorine. For disinfection, the capacity shall be
such to producearesidual of 0.5 ppm maximumin
thefinal effluent at peak flow rates.

5.15.¢.3. Chlorination Equipment and
SpareParts. Itisarequirement to maintain anin-
ventory of parts subject towear and breakage at all
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times. This rule requires dual chlorinators for
plants over one hundred thousand (100,000)
gallons per day insize Each chlorinator shall be
able to provide the required chlorination at peak
flow rates. If the dischargeiswithin afive (5) mile
distance up-stream from a public water supply,
chlorination of the sewage effluent shall be a
requirement unless a written waiver is granted by
the Commissoner.

5.15.c.3.A. Wate Supply. A
supply of water shall be availablefor operating the
chlorinators. When a booster pump is required,
thereshall beduplicate pumping equipment. When
a connection is made from the domestic water
supplies, there shall be a provision for equipment
for backflow prevention. There shall be pressure
gauges on chlorinator water supply lines.

5.15.¢c.3.B. M easurement
Equipment. Thereshall be equipment for measur-
ing the amount of chlorine use.

5.15.c.4. Evaporators. When
manifolding of severd cylindersis requiredtofeed
aufficient chlorine, there shall be consideration
given to theinstallation of evaporators.

5.15.c.5. Lesk Detection and
Contrals. A bottle of ammonium hydroxide
solution shall be available for detecting chlorine
leaks. Also, there shall be consideration given to
the provison of caustic soda solution reaction
tanks for absorbing the contents of leaking one (1)
ton cylinders wherethe cylinders areinuse. There
shall be installation of automatic leak detectors
wherever using gas chlorination.

5.15.d. Piping and Connections.

5.16.d.1. General. Piping systems
shall bewell supported, adequately doped to allow
drainage and protection from mechanical damage.
Due to changes in temperature, there shall be
allowance for pipe expansion.

5.15.d.2. Condensation. When a
vaporizer does not provide adequate superhesat, a
pressure reducing valve shall be used to prevent
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condensation.

5.15.d.3. Thearrangement of chlorine
solution piping shal be such that any or all
chlorinators may prechlorinate and post-
chlorinate.

5.15.e. Housing.

5.15.e.1. Building. The design and
construction of any building to house chlorine
equipmert or containers shall be to protect all de-
ments of the chlorine system from fire hazards. If
storing or processing flammable materials in the
same building with chlorination equipment other
than that using hypochlorite solutions, there shall
beafirewal erected to separate thetwo (2) areas.

5.15.e1.A. 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
equip panic hardware and applicant shall install a
chlorine detector/al et system. Therooms shall be
at ground level and shall permit easy access to all
equipment. Storage area shall be separated from
thefeed area. Thisrule doesnat permit abasement.

515e1.B. There shal be a
means of exit to the outside of the building from
each separate room or building in which applicant
is storing, handling or using chlorine, other than
hypochl orite.

5.15.el.C. There shall be
installation of aclear glass, gas-tight window in an
exterior door or interior wall of the chlorinator
room to permit viewing of the chlorinator without
entering the room.

5.15.e2. Heat. There shal be
chlorinator rooms with a means of heating and
maintaining atemperatureof at least sixty degrees
Fahrenheit (60°F). The room shall also have
protection from excess heat.

5.15.e.3. Ventilation. Thereshall be
installation of forced, mechanical vertilation that
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provides one (1) completeair change per minute in
al chlorine feed rooms and rooms where storing
chlorine cylinders. Theentranceto the air exhaust
duct from the room shall be near the floor and the
location of the point of discharge shall be so as not
to contaminate the air inlets to any building or
inhabited areas. The location of air inlets shall be
S0 as to provide cross ventilation with air and at
such a temperature that shall not adversely affect
the chlorination equipment. The vent hose shall
run without traps from the chlorinator and shall
discharge to the outsde atmosphere above grade.

5.15.e4. Electrical Controls. The
controls for the fans and lights shall be such that
they shall automatically operate when the door is
opened and manually operated from the outside
without opening the door.

5.15.e5. Respiratory Protection.
Respiratory air-pac protection equi pment, meeting
the requirements of the National Institute for
Occupational Safety and Health (NIOSH), shall be
available where the handling of chlorine gastakes
place, and stored a a convenient location, but not
inside any room where using or storing chlorine.
There shall be instructions posted for using the
equipment. The units shall use compressed air,
have at least athirty (30) minute capacity, and be
compatible with the units used by the fire
department responsible for the plant. This rule
requires a minimum of two (2) air-pacs.

5.15.f. Application of Chlorine.

5.15f.1. Mixing With Flow. There
shall be provisions to ensureuniform mixing of the
chlorine solution with thewastewater flow near the
point of application.

5.15.f.2. Contact Period. Thereshall
be aminimum contact period of forty (40) minutes
at average daily flow or fifteen (15) minutes at
maximumdaily flow. Additional contact timemay
be a requirement if the discharge point is in
proximity to a water supply intake, recreational
area or some other similar area.

5.15.f.3. Contact Tank. Design of
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chlorine contact tanks shall be to minimize" short-
circuiting” of flow. Thereshall be over and under,
or end-around, baffling provided. This rule
requiresair lift sludgereturnsfromthe contact tank
for al extended aeration sewage treatment plants
unless preceded by afilter or polishing pond. This
rule requires multiple units  for plants over one
hundred thousand (100,000) gallons in size.

5.15.9. Dechlorination. The removal of
al or part of the chlorine resdual may be a
requirement prior to final discharge, to meet the
adopted stream standar ds or other requirementsfor
particular streams.

5.15.9.1. Other Mehods. The
Commissioner shall evaluate the use of other
methods for disinfection on a case-by-case basis.
Asaminimum, there shall beaninvestigationwhen
intending to use other disinfection methods.

5.15.9.2. Minimum  effluent
conditions, suchasclarity, solubleorganicsand pH
arerequired for adequate disinfection.

5.15.9.3. Methods for dispersion and
mixing with the waste stream are required.

5.15.9.4. Other factors, including but
not limited to, equipment rdiability, safety and
application rates are required for varying waste
flows.

5.15.9.5. Refer to Paragraph 5.1.¢.3.
of this rule.

5.15.h. Evaluation of Effectiveness.

5.15.h.1. Sampling. There shall be
facilities included for securing a sample prior to
discharge to determine the effectiveness of the
disinfection method.

5.15.h.2. Residual Chlorine Testing
and Control. When using chlorine for disinfection,
there shall be equipment for measuring chlorine
resdual. When the discharge occurs in critical
areas, the installation of facilities for continuous
automatic chlorineresidual analysis, recording and
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proportioning sysems may be a requiremert.
5.16. Supplementary Treatmernt.

5.16.a. General. Supplementary trestment
shall be arequirement when health considerations
or waste load alocations and effluent limitations
require treatment more stringent than secondary.

5.16.b. Alternating Surface Sand Filters.

5.16.b.1. General. Normally, an
applicant shall use alternating surface sand filters
for plants of one hundred thousand (100,000)
gdlons per day or lessinsize. The commissioner
may permit alternating surface sand filters for
plants of over one hundred thousand (100,000)
gdlons per day in sizeonacase-by-casebasis. No
individual surface sand filter shall exceed five
hundred (500) squarefeet.

5.16.b.2. Filter Rate. The design of
an aternating sand filter shall befor afilter rate of
not more than twenty (20) gallons per square foot

per day.

5.16.b.3. Application. The effluent
application shall be with dther a pump or siphon
chamber designed to dose all sections of the filter
equally with three (3) to four (4) inchesof liquidin
twenty (20) minutes or, wheredevation differences
permit, the Commissioner may permit gravity
application of effluent to the filter, if the
distribution of the effluent is uniform.

5.16.b.4. Location. The location of
dternating surface sand filters shall not be within
one hundred (100) feet of the nearest occupied
residence or habitation. The commissone may
waive this distance requirement in the event
applicant obtains a release from the neighboring
property owner or owners.

5.16.b.5. Maedia. The sand used in
aternating surface sand filters shall be coarse,
clean sand of uniform size Effective szeof 0.5to
1.5 mmindiameter with auniformity coeffi cient of
no greater than 3.0 and less than one percent
(0.15%) fines passing a one hundred (200) sieve.
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The Commissioner may waive this requirement if
finding the media is to perform in an adequate
manner.

5.16.b.6. Construction. The side
walls, dividing partitions and bottom of the sand
filters shall beimpermeable. General construction
shall be as shown in the Portfolio of Drawings.

5.16.b.7. Disinfection. This rule
requires disinfection after the filters and before
discharge to a sream.

5.16.c. High Rate Effluent Filtration.

5.16.c.1. Generd. High rate filters
may be either gravity or pressure.

5.16.c.1.A. Pressure. Thisrule
limits the use of pressure high rate filtersto plants
of greater than one hundred thousand (100,000)
gallons per day in size.

5.16.c.2. Filtration Rates. Allowable
ratesfor gravity filters shall not begreeter thanone
() gallon per minute per square foot per day.
Filtration rates for pressure filters shall not be
greater than five (5) gallons per minute per square
foot per day. Rates are based upon the maximum
flow rate applied.

5.16.c.3. Number of Units. Thee
shall be total filter areain two (2) or more units,
and cdculation of the filtration rate shall beon the
total avalable filter area with one (1) unit out of
service, for plants of forty thousand and one
(40,001) gallons per day or morein size.

5.16.c.4. Backwash. Backwash shall
include either or both air scouring and positive
surfacewash. Thereshall beaprovisionfor usng
filtered effluent for backwash and waste filter
backwash water. 1t shal return to the head of the
plant.

5.16.c.4.A. Backwash Water
Storage. Total backwash water storage capacity
required shall equa or exceed one (1) complete
backwash cycle.
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5.16.c.4.B. BackwashRate. The
backwash rate shall not exceed twenty (20) galons
per minute per square foot with a minimum back-
wash period of ten (10) minutes.

5.16.¢.4.C. Pumps. Anapplicant
shall sizeand interconnect pumpsfor backwashing
filter units to provide the required rateto any filter
with the largest pump out of service.

5.16.c.5. Proprietary Equipment.
Where proposing proprietary filtration equipment
not conforming to the preceding requirements, an
applicant shall provide data that supports the
capability of the equipment to meet effluent
requirements under design conditions. The
Commissioner shal consider the equipment on a
case-by-case basis.

5.16.c.6. Equipment Serving Plants
with Design Flows of Forty Thousand (40,000)
Gallons Per Day or Less. When proposing
filtration equipment serving plants with design
flows of forty thousand (40,000) gallons per day or
less not conforming to the preceding requirements,
an applicant shall provide data that supports the
capability of the equipment to meet effluent
requirements under design conditions.  The
Commissioner shall consider the equipment on a
case-by-case basis.

5.16.d. TKN Removal.

5.16.d.1. Genegal. Consideration
shall be given to TKN removal when the total
Kjeldahl nitrogen limit as stated in the discharge
load allocation isless than & ghteen (18) mg/l.

5.16.d.2. Methods. Methods used to
achieve TKN removal may include, but not be
limited to: additional aeration in extended aeration
plants, separate stage nitrification; break-point
chlorination; nitrification column; and aternating
surface sand filters.

5.16.e. Microscreening.

5.16.e.1. Gengal. An applicant may
use microscreening units following a biological
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treatment process for the removal of residual
suspended salids.

5.16.e2. Materials Microscreen
shall be ether a specially woven polyester or
stainless sted with aperture size of twenty (20) to
thirty (30) microns.

5.16.e3. Design. The hydraulic
loading shall not be greater than ten (10) gallons
per minute per square foot of submerged drum
surface Maximum head loss shall be twelve (12)
to eighteen (18) inches. There shall be an overflow
weir to bypass part of the flow when head exceeds
Six (6) to eight (8) inches. It is recommended that
drums benat less than ten (10) feet in diameter.

5.16.e.4. Backwash. Application of
continuous pressurized (60 psig) backwash shall be
at a minimum rate of eight (8) gallons per minute
per square foot of screen. There shall be dual
backwash pumps , with each pump being capable
of supplying one hundred percent (100%) of there-
quired flow. Backwash water shall return to the
head of the plant at a rate not to exceed fifteen
percent (15%) of the average daily design flow.

5.16.e.5. Rdiability. There shall be
dual microscreen units with each unit being
capable of providing one hundred percent (100%)
of the design microscreen capacity. There shall be
automatic drum speed controls with provision for
manual override for each screen. It is a
requirement to enclose al units in a heated and
ventilated structure.

5.16.f. Polishing Ponds.

5.16f.1. Generd. The design of
polishing pondsshall beinaccordancewith Section
5.14.b. of thisrule. Polishing ponds shall have a
capacity of at least sixty-five thousand (65,000)
gallons or capacity for a detention time of ten (10)
days plant design flow, whicheve is greater.

5.16.f.2. DistanceRequirements. The
location of polishing ponds shall be at least one
hundred (100) feet from the nearest occupied
sructure.
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5.16.g. Post Aeration. Meeting a
dischargeload allocation of 6.0 milligrams per liter
dissolved oxygen shall be by means of one (1) of
the following:

5.16.9.1. Post aeration tank with air
added by diffusion or mechanical means;

5.16.9.2. Cascade aeration; or

5.16.9.3. Polishing ponds shal
provide the dissolved oxygen requirements.

5.17. Sludge Handling and Disposal.
5.17.a. Anaerobic Sludge Digestion.

5.17.a1. Multiple Units. Thisrule
recommends multiple tanks. When using asingle
digestion tank, there shall be an dternate method of
dudge processing or emergency storagetomaintain
continuity of service.

517.a2. Depth. For those units
proposed to serveas supernatant separation tanks,
the depth shall besufficient to alow for theforma-
tion of a reasonable depth of supernatant liquor.
This rulerecommends a minimum sidewater depth
of ten (10) fed.

5.17.a.3. MantenanceProvisons. To
facilitate draining, cleaning, and maintenance, the
following features are desirable:

5.17.a3.A. Slope. The tank
bottom shoul dslopetodrain toward thewithdrawal
pipe  For tanks equipped with a suction
mechanism for withdrawal of sludge, this rule
recommends a bottom slope not less than 1:12.
When the sludge removal isto be by gravity aone,
this rulerecommends 1:4 slope.

5.17.a.3.B. AccessManholes. In
addition to the gasdome, there shall beat least two
(2) thirty-six (36) inch diameter accessmanholesin
the top of thetank. There shall be stairways to
reach the access manholes. There shall be a
separate sidewall manhole. The opening should be
large enough to permit the use of mechanical
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equipment to remove grit and sand.

5.17.a.3.C. Safety. There shal
be nonsparking tools, safety lights, rubber-soled
shoes, safety harness, gas ddectors for
inflammable and toxic gases and at least two (2)
sdlf-contained breathing units for emergency use.

5.17.a4. Sludge Inlets and Outlets.

5.17.a4.A. Recirculation. There
shall be multiple recirculation withdrawal and
returnpoints, unlessincorporaing mixingfacilities
within the digester. The return shall discharge
abovetheliquidlevel and thelocation shall benear
the center of the tank.

5.17.a4.B. Raw  Sludge
Discharge. Raw dudge discharge to the digester
shall bethrough the dudge heater and recirculation
return piping, or directly to the tank if there are
internal mixing facilities.

5.17.a4.C. Withdrawal. Sludge
withdrawal to disposal shall be from the bottom of
the tank. This pipe shdl interconnect with the
recirculation piping.

5.17.a5. Tank Capacity. The
determination of the total digestion tank capacity
shall be by rational calculations based upon such
factors as volume of dudge added, its percent
solidsand character, thetemperatureto maintainin
the digesters, the degree or extent of mixing to
obtain and the degree of volatile solids reduction
required. Anapplicant shall submit calculationsto
the Commissioner, to justify the basis of design.
When the calculations are not based on the above
factors, the minimum combined digestion tank
capacity design shal be based on: theassumption
that araw dudge evolves from ordinary domestic
wastewater, that a maintained digestion
temperature is to be in the range of ninety degrees
Fahrenheit (90° F) to one hundred degrees
Fahrenheit (100°F) or (32°C and 38°C), that the
digested dudge shall maintain forty percent (40%)
to fifty percent (50%) volatile matter, and that
there shal be frequent remova of the digested
dudge from the system.
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5.17.a5.A. Compledy-Mixed
Systems. Completely-mixed systems shall provide
for effectivemixing. Loading the system may beat
a rate up to eighty (80) pounds of volatile solids
per one thousand (1,000) cubic feet of volume per
day in the active digestion units. When there are
no grit removal fadlities, reducing the digester
volume due to grit accumulation shall be
considered.

5.17.a5.B. Moderatey-Mixed
Systems. For digestion systems where
accomplishing mixing isonly by circulating dudge
through an external heat exchanger, loading the
system may be at arate up to forty (40) pounds of
volatile solids per one thousand (1,000) cubic feet
of volume per day in the active digestion units.
Modification to this loading may be upward or
downward depending upon the degree of mixing
provided.

5.17.a.6. GasCoallection, Piping, and
Appurtenances.

5.17.a6.A. Gengal. Thedesgn
of al portions of the gas system, including the
space above the tank liquor, the sorage facilities
and the piping, shall be so that under al normal
operating conditions, including sudgewithdrawal,
thegas shall bemaintained under positive pressure.
All enclosed areas where any gas leakage might
occur shall have adequate ventilation.

5.17.a.6.B. Safety.  When
producing gas all safety facilities shall be used.
There shall be pressure and vacuum relief vaves
and flame traps, aong with automatic safety
shutoff valves. This rule does not permit water
seal equipment. Housing gas saf ety equipment and
gas compressors shall bein a separate room with
an exterior entrance.

5.17.a6.C. Gas Piping and
Condensate. Gas piping shall beof adequatediam-
eter and shall dope to condensate traps at low
points. This rule does not permit the use of float-
controlled condensate traps.

5.17.a6.D. Gas Utilization



64CSR47

Equipment. The location of gas-fired boilers for
heating digesters shall be in a separate room not
connected to the digester gallery.

5.17.a6.E. Electrical Fixtures.
Eledtrical fixtures and controls in places enclosing
anaerobic digestion appurtenances, when thetanks
and piping normally contain hazardous gases, shall
comply withthe National Electrical Codefor Class
1, Group D, Division 2 locations. An applicant
shal isolate digester galleries from normal
operating areas to avoid an extension of the
hazardous location.

5.17.a6.F. Waste Gas. Waste
gasburners shall be readily accessible and located
at least twenty-five (25) feet away from any plant
structureif placed at ground level, or located on the
roof of the control building if sufficiently removed
from the tank. All waste gasburnersshall equip an
automatic ignition, such asapilot light or adevice
using a photoelectrical cell sensor. The use of
natural or propane gas to insure reliability of the
pilot light shall be considered. Discharging thegas
to the atmosphere through a return-bend screened
vent terminating at least ten (10) feet above the
ground surface, provided that the assembly
incorporates a flame trap, may be permissible in
remote | ocations.

5.17a6.G. Ventilation. Any
underground endl osures connecting with digestion
tanks, or containing dudge, gas piping or
equipment shall be equipped with forced
ventilation. The piping gallery for digesters shall
not connect to other passages. If sdf-closingdoors
areused at connecting passageways and tunnels to
minimize the spread of gas, they shall be tightly
fitting.

5.17.a.6.H. Mete. Thereshall be
a gas meter with a bypass to meter total gas
production.

5.17.a7. Digester Hesating.
5.17.a.7.A. Insulation. Wherever

possible, the construction of tanks shall be above
ground water level and suitably insulated to mini-
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mize heat loss.

5.17.a.7.B. Heating Facilities.
Sludge may be heated by circulating it through
external heaters or using heating units located in-
side the digestion tank.

5.17.a7.B.1. The design of
piping for external heating shall be to provide for
the preheating of feed Sudge beforeintroductionto
the digesters. There shall be provisions in the
layout of the piping and valving to facilitate
cleaning of theselines. Theszing of heat exchang-
e sludge piping should be for heat transfer
requirements.

5.17.a.7.B.2. Other Heating
Methods. The Commissioner shall consider other
types of heating facilities on their own merits.

5.17.a7.C. Heating Capacity.
Thereshal behegating capacity sufficient toconsis-
tently maintain the desgn dudge temperature.
When using a digester tank gas for dudge heating,
an auxiliary fuel supply is required.

5.17.a7.D. Hot Water Internal
Heating Controls.

5.17.a7.D.1. There shall be
an automatic mixing valve to temper the boiler
water with return water so that the inlet water to
the heat jacket can be held below a temperature at
which caking shall be accentuated. In addition,
there shall be manual control provided by bypass
valves.

5.17.a7.D.2. Theboiler shall
equip automatic controls to maintain the boiler
temperature at approximately one hundred eghty
degreesFahrenheit (180°F) to shut off themaingas
supply in the event of pilot burner or dectrical
fallure, low boiler water leve, or excessve
temperature.

5.17.a7.D.3. There shal be
thermometers to show temperatures of the dudge,
hot water feed, hot water return, and boiler water.
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5.17.a.8. Supernatant Withdrawal.

5.17.a.8.A. Piping Sze
Supernatant piping shal not be less than six (6)
inches in diameter.

5.17.a.8.B. Withdrawal.

5.17.a.8.B.1. Arrangement of
piping shall be so that withdrawal can be made
from three (3) or morelevdsinthedigester. There
shall be a positive unval ved vented overflow.

5.17.a8.B.2. If providing a
supernatant selector, provisions shall be made for
at least one (1) other drawoff level located in the
supernatant zone of the tank in addition to the
unvalved emergency supernatant drawoff pipe.
There shall be high pressure backwash facilities.

5.17.a8.C. Sampling. There
shall be provisions for sampling at each superna-
tant drawoff level. Sampling pipes shall beat |east
one and one-haf (1-¥%) inches in diameter, and
shall terminateat a suitably-sized sampling sink or
basin.

5.17.a8.D. Alternate Supernatant
Disposal. Anapplicant shall give considerationto
supernatant conditioning, when appropriate, in
relation to its effect on plant performance and
effluent quality.

5.17.b. Aerobic Sludge Digestion.

5.17.b.1. General. Using aerobic
digestion may gdabilize secondary dudge. Thee
shall be digestion in single or multiple tanks,
designed to provide effective air mixing, reduction
of the organic matter, supernatant separation, and
sludge concentration under controlled conditions.

5.17.b.2. DigestionTanks. Thisrule
recommends multipletanks. Anapplicant may use
a single dudge digestion tank in the cases of small
trestment plants, when making provisions for
dudge handling, or when a single unit shall not
adversely affect normal plant operations.
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5.17.b.3. Mixing and Air
Requirements. Design of aerobic dudge digestion
tanks shall be for effective mixing by aeration
equipment. Thereshall be sufficient air to keep the
solidsin suspension and maintain dissol ved oxygen
between one (1) and two (2) milligrams per liter.
There shall be a minimum mixing and oxygen re-
quirement of thirty (30) c¢fm per one thousand
(1,000) cubic feet of tank volume with the largest
blower out of service. If using diffusers, the
nonclog type is a requirement, and their design
shall be to permit continuity of service. If using
mechanical aerators, there shall be a minimum of
1.0 horsepower per one thousand (1,000) cubic
feet. This rule discourages the use of mechanical
equipment inareaswherefreezingtemperaturesare

typical.

5.17.b.4. Tank Capacity. The
determination of tank capacities shall be based on
rational calculations, including such factors as
guantity of dudge produced, sludge characteristics,
time of aeration, and dudge temperature.

517.b4.A. Voldatile Solids
Loading. The volatile suspended solids loading
shall not exceed one hundred (100) pounds per one
thousand (1,000) cubic feet of volume per day in
the digestion units. Lower loading rates may be

necessary depending on temperature, type of
sludge, and cther factors.

517b.4.B. Solids Reention
Time. Required minimum solidsretention timefor
stabilization of biological 4 udgesvari esdepending
on type of sludge Normally, there shall be a
minimum of fifteen (15) days retention for waste
activated dudge and twenty (20) daysfor combina-
tion of primary and waste activated sudge, or
primary sludge alone. In areas where dudge
temperature is lower than fifty degrees Fahrenheit
(50°F), additional deention time shall be
consdered.

5.17.b.5. Supernatant Separation.
There shal be facilities for separation and
withdrawal of supernatant and for collection and
removal of scum and grease.
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5.17.b.6. SludgeThickening. Prior to
placement on dudge drying beds, all dudge
produced by the activated sludge process shall
condition to a minimum solids content of two
percent (2%) by weight.

5.17.c. Sludge Pumps and Piping.
5.17.c.1. Sludge Pumps.

5.17.c1.A.
There shall be duplicate units.

Duplicate Units.

5.17.c.1.B. Type. Thereshal be
plunger pumps, screw feed pumps, recessed
impeller typecentrifugal pumps, progressivecavity
pumps, or other types of pumps capable of solids
handling for handling raw dudge.

5.17.c.1.C. Minimum Head.
There shall beaminimum positive head of twenty-
four (24) inches at the suction side of centrifugal-
type pumps and that minimum is desirable for al
types of sludge pumps. Maximum suction lifts
shall not exceed ten (10) feet for plunger pumps.

5.17.c.1.D. Sampling Facilities.
Unless dudge sampling valves are instaled at the
sudge pumps, the size of valveand piping shall be
at least oneand one-half (1-%2) inches.

5.17.c.2. Sludge Piping.

5.17c2.A. Sze and Head.
Sludge withdrawal piping shall have a minimum
diameter of six (6) inches for gravity withdrawal
and three (3) inches for pump suction and
discharge lines. When withdrawal is by gravity,
the available head on the discharge pipe shall be
adeguate to provide at least 3.0 feet per second
veocity.

5.17.c.2.B. Slope. Gravity piping
shall belaid onuniform grade and alignment. The
slope of gravity discharge piping shall not be less
than three percent (3%). There shall be provisions
for cleaning, draining and flushing dischargelines.

5.17.c.2.C. Supports. The cor-
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rosion resistance and continuing stability of
supporting systems located inside the digestion
tank shall receive specia consideration.

5.17.d. Sludge Dewatering.

5.17.d.1. Sludge Drying Beds.
Estimating the sizing of the drying bed shall be on
the basis of 4.0 square foot capita when the drying
bed is the primary method of dewatering, and 1.0
square foot capita if using it as a back-up
dewatering unit. Under no circumstances shall
surface water enter the bed areas.

5.17.d.2. Design.

5.17.d.2.A. Gravel. Anapplicant
shall grade the lower course of gravel around the
underdrains and it shall be twdve (12) inches in
depth, extending at least six (6) inches above the
top of the underdrains. Itisdesirableto placethis
intwo (2) or more layers. Thetop layer of at least
three (3) inches shall consst of gravel one eighth
(1/8) inch to one-fourth (1/4) inchin size.

5.17.d.2.B. Sand. Thetopcourse
shall congist of six (6) to nine (9) inches of clean
washed coar se sand with an effective size of 0.3 to
0.6 mmindiameter withauniformity coefficient of
no greater than 4.0 and less than one percent
(0.1%) fines passing number one hundred (100)
sieve. TheCommissioner may waive thisrequire-
ment if this media performs adequately. The
finished sand surface shall be level.

5.17.d.2.C. Underdrains.
Underdrains shall be at least four (4) inches in
diameter and the spacing of them shall be not more
than twenty (20) feet apart.

5.17.d.2.D. Partially Paved Type.
The design of the partially paved drying bed shall
be with consideration for space requirement to
operate mechanical equipment for removing the
dried sludge.

5.17.d.2.E. Walls. Wallsshall be
watertight and extend fifteen (15) to e ghteen (18)
inches above and at least six (6) inches below the
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surface. There shall be curbing of outer walls to
prevent soil from washing onto the beds.

5.17d.2F. Sudge Removal.
There shall be not lessthan two (2) beds and their
arrangement shall be to facilitate dudge removal.
Thereshall beconcretetruck tracks for all percola-
tion-type sludge beds.

5.17.d.2.G. Sludgelnfluent. The
dudge pipe to the drying beds shall terminate at
least twdve (12) inches above the surface and be
arranged so that it shall drain. There shall be
concrete splash plates for percolation-type beds at
sludge discharge points.

5.17.d.2.H. ProtectiveEnclosure.
A protective enclosure shall be considered if
winter operation is required.

5.17.d.3. Mechanica Dewatering
Facilities. There shall be a provision to maintain
continuity of service so that an applicant may
dewater dudge without accumulation beyond
storage capacity. The number of vacuum filters,
vacuumbeds, centrifuges, filter presses, bdt filters,
and other mechanical dewatering facilities shall be
sufficient to dewater the dudge produced with the
largest unit out of service. Unless other standby
facilities are available, there shall be adequate
storage facilities. The storage capacity shall be
sufficient to handle at least a three (3) month
dudge production.

5.17.d.3.A. Auxiliary Facilities
for Vacuum Filters. There shall be back-up
vacuum pumps and filtrate pumps. It is permis-
sibleto have an uninstd led back-up vacuum pump
or filtrate pump for every three (3) or less vacuum
filters, provided that the removal or replacement of
theinstalled unit requires little effort.

5.17.d.3.B. Ventilation. There
shall befacilitiesfor ventilation of dewatering area.
The condition of the exhaust air shall be to avoid
odor nuisance.

5.17.d.3.C. Chemicad Handling
Enclosures. Thereshall belime-mixingfacilitiesof
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lime dust.

5.17.d.4. Drainege and Filtrate
Disposal. Drainage from beds or filtrate from
dewatering units shall return to the sewage
treatment process at appropriate points.

5.17.d.5. Other Dewatering Facilities.
If proposing to dewater or dispose of sludge by
other methods, a detailed description of the process
and design data shall accompany the plans.

5.18. Sewage Sludge, Disposal Methods.
When considering sewagesl udgedisposal methods,
such asincineration and landfill, an applicant shall
follow appropriate requirements of the solid waste
regulations.

5.19. Land Application of Sewage Effluent.

5.19.a. Genga. Land application shall
not be considered asatreatment process, but only
a means of disposing of sewage effluent that
received secondary treatment. For public health
reasons, this rule shall not permit land disposal of
effluent that receved primary treatment.

5.19.b. Preliminary Considerations.

5.19.b.1. Land application instal-
lations are normally used wherethewastecontains
pollutants that can successfully be removed
through distributionto the soil mantle. Removal of
these pollutants may be through organic
decomposition in the vegeation-soil complex and
by absorptive, physical, and chemical reactions
withearth materials. Preiminary considerationsof
asitefor land application shall bethecompatibility
of the waste with the organic and earth materials
and the percolation rates and exchange capacity of
the sails. Theland application of wastewater shall
eventually recharge the local groundwater.
Therefore, the quality, direction and rate of
movement, and local use of the groundwater,
present and potential, are prime considerations in
evaluating a proposed site.

5.19.b.2. Itisessential tomaintainan
aerated zone of at least five (5) feet and preferably
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more, to providegood vegetation growth conditions
and remova of nutrients. A groundwater mound
shall develop below a disposal siteafter itisin use.
The mgjor factors in design of ground disposal
fields are topography, soils, geology, hydrology,
weather, agriculturepracti ce, adjacent land useand
equipment selection and installation.

5.19.c. Site Plan and Report. The
following shall be considerations and included ina
site plan and report:

519.c.1. Location Maps. USGS
topographic map of the area, a seven and one-half
(7%2) minute series where published, showing the
location of the total property and proposed land
application site and Wes Virginia Division of
Highways County Maps showing location of the
total property.

5.19.c.2. Plan. A topographic map
of the entire property at aworkable scale showing
al buildings, land application area, areaof possible
expansion, roads, direction of groundwater flow,
active and abandoned wells, public water supplies,
groundwater monitoring wells, streams, wooded
areas, fences or other barriers, visible geologic
formations such as sinkholes and rock outcrops,
ponds, and all structures, wells and ponds on
adjacent property within two thousand (2000) feet
of the boundaries of proposed disposal area.

5.19.c.3. Soil Map. A soil map shall
be furnished showing soil types within the land
application site. Anapplicant may incorporatethis
information on the plan.

5.19.c.4. Report.

5.19.c.4.A. Geology of Site. This
incdludes formations, rock types, degree of
weathering of bedrock, local bedrock structure,
character and thickness of surficial depaosits,
solution openings and sinkholes or limestoneareas.

5.19.c4.B. Hydrology of Site.
This means the depth to seasond high water table
and test well dataincluding chemical and bacterial
analysisfor groundwater quality and depth of well.
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5.19.c.4.C. Soilsat Site. Cation
exchange capacity of the soils, soil types and
characteristics, detailled chemicd analysis of the
soils and thickness of the soils.

5.19.c.4.D. Climatological Data
at Site This includes daily rainfal and daily
temperature.

5.19.c.4.E. Agricultural Practices
at Site. Thisincludesthe present and intended soil-
crop management practices, kinds of cropsto be
grown, harvesting frequency and ultimate use of
crop.

5.19.c.4.F. Effluent
Characteristics. This is the detailed chemical
analysis of effluent to dispose.

5.19.c.4.G. Rate and Frequency
of Application. This includes all calculations
relating to nitrogen, cadmium and heavy metalsand
calculations for winter storage.

5.19.c.4.H. M anagement
Practices. These include types of equipment for
transport and application; supervision of site; con-
tracts, land easements, land leases, land purchases,
monitoring procedures, and emergency procedures
in the event of plant or equipment breakdown.

5.19.d. Design.

5.19.d.1. Effluent Requirements.
Secondary treatment shall be a requirement (30
mg/1 of BOD, and 30 mg/1 of suspended solids).
Disnfection shall be a requirement with
disinfection occurring after secondary treatment.

5.19.d.2. Holding Pond. There shall
be a minimum ningty (90) day storage to store all
flow during periods when disposal cannat occur.
All storage shall be above a fixed water level to
prevent complete draining of the pond. A two (2)
foot residual water depth is a reguirement to
prevent growth of vegetation.
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5.19.d.3. Application Rates. The
maximum application rates in terms of depth of
effluent are: one-forth (1/4) inch per hour; one-half
(*2) inch per day; two (2) inches per week. The
above are maximum rates and lower gpplication
rates may be necessary in some areas due to soil
characteristics.

5.19.d.4. Slopes. There shall be a
limit on cultivated fidds to four percent (4%) or
less. Thelimit of slope on sodded fid ds shall beto
eight percent (8%) or less. Thelimit on forested
dopes shall be eight percent (8%) for year-round
operation but for seasona operation fourteen
percent (14%) slopes may be acceptable.

5.19.d.5. Runoff. Thedesign of the
system shal be to prevent surface runoff from
entering or leaving the project ste.

5.19.d.6. Fencing. A fenceat least
six (6) feet high or a locked entrance gate shall
enclose the irrigated areato keep out children and
domegtic animals.

5.19.d.7. Warning Signs.
Appropriate signs shall be posted along the fence
around the project boundaries to designate the
nature of the facility and advise against
trespassing.

5.19.e. Spray Irrigation.

5.19.e1l. Piping to Sprinklers. The
arrangement of the piping shall be to allow the
irrigation pattern to be varied easily. For a per-
manent system, facilitiesshall be designed to allow
compl ete drainage of the pipes to prevent pollution
and freezing, and to provide an even distribution
over the ertirefield.

5.19.e.2. Pump Station. There shall
be duplicate pumps for ddivery to the spray field,
with the capacity of each pump sized to handle
maximum rate of flow, plus an allowance to de-
plete sored volumes. The pump station shall have
ameering devicethat shall show thetotal flow and
rates to the irrigation fiedd.The top of the
disinfection facility and the wet well of the
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pumping dation shall be a least as high as the
maximum holding pond surface elevation, to
prevent flooding of the units when the spray
irrigation equipment is not in operation. A control
vave between the holding pond and the spray irri-
gation pump station is required.

5.19.e3. Buffer Zone Sprinklers
shall belocated to give anon-irrigated buffer zone
around the irrigated area, and the design of the
buffer zone shall consider wind transport of the
wastewaters. A fence shall be placed at least fifty
(50) feet beyond the normal projected spray area.
A minimum of three hundred fifty (350) feet from
the fence of the enclosed irrigated area to the
property lines of adjacent areas or highways is
required, unlessthere are:

5.19.e3.A. Low spraystoreduce
wind transport of the effluent; or

5.19.e.3.B. Physical buffers,
such as trees, along with low sprays.

5.19.f. Ridge and Furrow.

5.19.f.1. Slopes. The congtruction of
furrows may be down slope on sites up to one
percent (1%). The congtruction of furrowsshall be
at right angles to the dope on sites up to eight
percent (8%).

5.19.f.2. Congtruction. Furrowsshall
beno more than one thousand (1,000) feetinlength
and spaced from twenty (20) to forth (40) inches

apart.

5.19.9. Overland Flow.

5.19.9.1. Slopes. Slopes shdl range
from two percent (2%) to eight percent (8%).
Lengths of slopes shall rangefrom onehundred and
fifty (150) to three hundred (300) feet.

5.19.g.2. Congruction. Slopes may
be flooded or application made by gated pipe or

Soray.

5.19.h. Monitoring and Reporting. A
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minimum of one (1) drilled groundwater monitor-
ing well shal be in each dominant direction of
groundwater movement, and between the project
site and public wdl(s) or high capacity private
wdls, there shall be aprovision for sampling at the
surface of thewater tableand a five (5) feet below
the water table a each monitoring site. The
Commissioner shall approve the location and
construction of the monitoring well(s) before
construction. These may include one (1) or more
of the test wells where appropriate. If crops are
used for animal or human consumption, analysisof
the crop shall be required a harvest. The
Commissioner shall determine frequency of
reporting on a case-by-case basis, based on site
characteristics.

§64-47-6. Individual Sewage Systems.

6.1 General. The design standards apply to
the dte requirements, design, congruction, and
maintenance of individua sewage treatment
sysgems including septic tank soil absorption
systems with standard soil absorption fidds; seria
digtribution soil absorption fidds; soil absorption
beds;, shalow soil absorption fieds; mound
systems; home aeration units; effluent disposal
ponds, composting toilets; grey water disposal
systems; holding tanks; privies; recycle systems;
and any other systemsthat provide waste treatment
and disposal for individual dwelings and
commercial establishments.

6.1.a. When applying for approva for
systems using soil absorption or on-site effluent
disposal, an applicant shall submit to the
Commissioner one (1) copy of the completed
application, the design data sheet, and the plan.

6.1.b. When applying for approva for
sysems using other methods of effluent disposal,
an applicant shall submit to the Commissioner four
(4) copies of the completed application, the design
data sheset, and the plan.

6.2 Generd Site Requiremernts.

6.2.a The location of an individual
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sewage system shall not be in a poorly drained or
filled area, or in any area where seasonal flooding
occurs, without the prior written approval of the
Commissioner. There may be exceptions if the
construction of thefill area has been in accordance
with directions of the Commissioner, or if an
applicant provided evidence to the Commissioner
that the fill area is suitable and of acceptable
composition.

6.2.b. No part of an individual sewage
system location shall be within ten (10) feet of a
building, foundation or property line.

6.2.c. No part of an individua sewage
system location shall be within twenty-five (25)
feet of a public water supply line, or within ten
(10) feet of a private water supply line.

6.2.d. The Commissioner shall determine
the distance between a septic tank, home aeration
unit, vault privy, or other sewage tank, and a
public water system well or water supply.

6.2.e. Thelocation of a septictank, home
aeration unit, vault privy, or other sewage tank
shall beat least fifty (50) feet from aprivate water
well or groundwater supply.

6.2.f. The location of absorption fields,
serial distributionsystems, absorption beds, mound
systems, and other soil absorption systems shall
comply with the distances contained in Table 64-
47-K. at the end of this rule.

6.2.9. Roof drains, foundation drains,
ump pumps, surfacedrains, or similar drainsshall
not connect to an individual sewage system.

6.2.h. The location of a septic tank or
other treatment unit or disposal fidd shall not be
under area to be paved, parking lots, driving
aurfaces, or any type of sructure.

6.2.i. There shall be a minimum of three
(3) feet between any portion of a standard soil
absorption system and seasona groundwater
bedrock, and any other impermeable layer.
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6.2.J. There shall be no standard septic
tank soil absorption syseminstalled in soilswhere
percolationtest resultsshow an average percolation
time of less than five (5) minutes per inch.

6.3. Site Evaluation.

6.3.a The evaluation of a site for the
ingtallation of a soil absorption system, including
absorption fields, serial systems, absorption beds,
and others, shall include but not be limited to,
percolation test results and evaluation of soilsina
six (6) foot excavation. Percolation tests shall be
performed according to the following:

6.3.al. A minimum of four (4) test
holes shall be placed at equal distances over the
entire absorption field site. If the results of the
teds arereasonably close, it shall be considered an
average test result. If the tests results show
extremevariations, it may be considered necessary
tordocatethefield in a more suitable area;

6.3.a2. Hdes shal be bored to the
depth of the proposed soil absorption field from six
(6) to eight (8) inches in diameter at the site where
theinstallation of the soil-absorptionfield isto take
place;

6.3.a.3. Thebottom and sides of the
hole shall be scratched with a sharp pointed
instrument or wire brush to remove any smeared
soil surfaces that interfere with the absorption of
water into the soil;

6.3.a4. The loose dirt shall be
removed from the bottom of the test holes and two
(2) inchesof gravel shall beplacedinto the holesto
prevent sedling;

6.3.a5. A nail or amarked measuring
device shall be placed in the wall of each hole
exactly six (6) inches above thelevd of the gravel;

6.3.a6. The test hole shall be
completely filled with water to ground level and
mai ntained to a depth of at least twelve (12) inches
for a minimum period of four (4) hours before
beginning the percolation rate measuremert.
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6.3.b. Percolation Rate Measurement.
After completing the requirements in Paragraph
6.3.a.l.-6.3.a6., thewater depth shall beadjusted
in the holes to the six (6) inch level. Determine
how many minutes it takes for all of the water to
absorb into the soil. Theresulting timein minutes,
divided by sx (6), shal be the rate of fall or
absorption per inch.

6.3.b.1. Theaveragerate of fal for
al test holes shall bedetermined by adding therate
of fall for each test hole together and dividing by
the number of test holes. Thisfigureistheaverage
rate of fall per inch. See Table 64-47-L at theend
of thisrule.

6.3.b.2. If desired, anapplicant may
usean alternatetest, if approved by thelocal health
department.

6.3.b.3. Observation Hole. A hole
shall be excavated six (6) feet deep in the center of
the proposed soil absorption system area to
eval uate the soil depth to bedrock and the seasonal
water table. If slopes at the proposed site exceed
fifteen percent (15%), the excavated observation
hole shall be placed at the location of the lowest
proposed trench of the system. Additional
observation holes may be required when thereare
extreme variations in soil or geology in the test
area.

6.3.b.4. Six (6) feet deep dit trenches
of a specified length may be required in limestone
geology to determine depth to bedrock.

6.4. Septic Tanks.

6.4.a. Liquid capacities for tanks serving
single-family dwellingsshall beinaccordance with
the following:

6.4.a.1. For four (4) or lessbedrooms,
the minimum tank capacity shall be one thousand
(1,000) gdlons; and

6.4.a.2. For each additional bedroom,
the minimum tank capacity shall be two hundred
fifty (250) gallons per bedroom.
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6.4.b. When using a dual compartment
tank or dual tanks, the volume ratio of the first
compartment or tank to the second compartment or
tank shall approximate two (2) to one (1). Ina
dual compartment tank, the connection between
compartments shall be an elbow with a minimum
diameter of four (4) inches, placed so that the
invert at thepartition is approximatdy sixteen (16)
inches below theliquid levd.

6.4.c. The construction of septic tanks
may be of reinforced concrete, fiberglass or other
watertight and durable materials approved by the
Commissioner. All tanks shall meet the genera
requirements of Subdivision 6.4.g. of this rule,
regardless of construction material. Septic tank
construction shall comply with the following:

6.4.c1. Precast Concrete Septic
Tanks. Concrete used shall consist of at least six
(6) bags of cement per yard of concrete mix or the
equivalent, with a minimum compressive strength
of four thousand (4000) pounds per square inch
based on atwenty-eight (28) day compression test.
Reinforcement shall be at least six (6) inch by six
(6) inch mesh number ten (10) welded wire fabric
or the equivalent. Aggregate used in the concrete
shall be no larger than one (1) inch in sze. There
shall be vibrated concrete to minimize honey-
combing. The sidewalls of the tanks shall be at
least two and one-half (2Y%) inches in thickness.
The top and bottom shall have a minimum
thickness of four (4) inches.

6.4.d. The manufacturers of concrete
septic tanks shall obtain approval from the
Commissioner for the construction of and
compliance with the Design Standards.

6.4.e. Metal Septic Tanks. Metal septic
tanks shall not be approved dueto their potertial to
leak into ground water.

6.4.f. Plagtic and Fiberglass Tanks. The
Commissioner sha |l approve plastic and fiberglass
tanks.

6.4.9. General requirements for tanks
shall be as follows:

52

6.4.g.1. Theinvert of theinlet pipe
shall be a minimum of two (2) inches above the
invert of the outlet pipe.

6.4.9.2. Inlets and outlets shall be a
minimum of four (4) inches in diameter and
equipped with aflexible watertight sedl.

6.4.9.3. Theinlet shal equip a cast-
in-place or inserted baffle or a sanitary tee. The
inlet baffle or sanitary tee shal extend to a
minimum depth of six (6) inches, but to no more
than twenty percent (20%) of the liquid depth.

6.4.9.4. The outlet shall equip a
cast-in-place or inserted baffle or sanitary tee. The
effluent baffle shall extend to at least thirty-five
percent (35%) of the liquid depth, but to no more
than forty percent (40%) of the liquid depth.

6.4.9.5. Thetop of theinlet and outlet
baffles or tees shall extend at least six (6) inches
abovetheflow line.

6.4.9.6. Minimum liquid depth shall
be thirty (30) inches.

6.4.9.7 Thereshall be aminimum of
nine (9) inches clearance above the liquid level.

6.4.9.8. Thetop of thetank, abovethe
outlet, shal have embossing, imprinting, stenciling
or other form of marking in aninddibleand legible
manner with the manufacturer's name, the liquid
capacity and date of manufacture.

6.4.09. Access. There shal be
adequate access to each compartment of the tank
for ingpection and cleaning. Both the inlet and
outlet devices shall be accessible. When ingtalling
a septic tank at a depth greater than twelve (12)
inches below grade, it shall berequired toinstall an
extended manholeriser towithintwel ve (12) inches
of final grade.

6.4.9.10. All septic tanks shall have
a four (4) inch gas tight ingpection port that
extends to the surface of the ground to measure
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sludge and scum accumulations.
6.5. The Standard Soil Absorption System.

6.5.a. The pipe for gravity distribution
sysems shdl have aminimum diameter of four (4)
inches. Pressure distribution systems may use
smaller size pipe.

6.5.b. Pipeusedin theconstruction of soil
absorption fields shal | conformtothe ASTM Stan-
dards for wastewater piping. Thisincludes, butis
not limited to:

6.5.c. PlasticpipeASTM - D 2729, D
2852, D 3350, D 2751, D 2836, D 3033,D
3034, D 3298, F 789.

6.5.d. The septic tank inlet and outlet
piping shall be schedule forty (40) or the
equivalent. This pipe shall span the tank hole
excavation and rest on a minimum of two (2) feet
of undisturbed soil.

6.5.e. Peforated pipe used in the
construction of soil absorption systems shall have
a minimum of two (2) rows of downward facing
holes approximately ninety (90) degrees apart.

6.5.f. Aggregate used in the construction
of a soil absorption field shall be washed gravel,
crushed stone, or dlag, one-half (¥2) totwo and one-
half (2v2) inchesin size, with a hardness of three
(3) ontheMoh scaleof hardness. Thefiddtest for
hardness is that the aggregate shall scratch a
copper penny without leaving a residue.

6.5.9. The installation of graveless soil
absorption systems shall be in accordance with
manufacturers specifications as approved by the
Commissioner.

6.5.h. The condruction of the standard
soil absorption field with either level or sloping
topography shall be in accordance with the
following spedifications:

6.5.n.1. Thetrenches shall beone (1)
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to three (3) feet wide with a maximum depth of
thirty-six (36) inches and a minimum depth of
eighteen (18) inches.

6.5.h.2. If distributionlines of greater
than one hundred (100) feet are necessary, the
connection of the inlet line shal be so that the
lengths on either side of the connection shall not
exceed one hundred (100) feet each. Absorption
fields dosed by a pump or dosing siphon may
utilize trenches of greater length, if reviewed and
approved by the Commissone.

6.5.h.3. Thereshall be aminimum of
six (6) inches of aggregate placed in the bottom of
the trench beneath the pipe, and a minimum of two
(2) inches placed above the pipe.

6.5.h.4. The construction of the
bottom of each trench and itsdistribution line shall
belevel. Theconstruction of trenches shall be con-
sistent with the topography and in such a manner
S0 as to minimize the compaction or smearing of
thesdesandbottoms. Congructionof thetrenches
shall not take placeif thesoil issowet that it forms
a "wire" instead of bresking apart when rolled
between the hands. Construction shall not take
place during rain or inclement weather that may
interfere with or predude correct construction
procedures.

6.5.h.5. The surface of the aggregate
shall have acover of a minimum of three (3)inches
of straw or hay, or one (1) layer of untreated
building paper or filter fabric prior to backfilling.

6.5.h.6. Thereshal be aminimum of
six (6) feet of undisturbed earth between the
sidewalls of each trench. Additional separation
may be a requirement in areas of sevee
topography and poor soil characteristics to avoid
interaction between the trenches.

6.5.h.7. Thedesign of soil absorption
fields constructed in flat areas shall be to provide
aclosed continuous system or closed circuit design.

6.5.h.8. Performing the backfilling of
the absorption field shall bein such amanner asto
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minimize compaction. There shall be a mound of
backfill over the sysemto allow for settling andto
promote run-off from the systeam. There shall be
no grading to the absorption field construction area
after backfilling. There shall be no backfilling if
the ground is frozen.

6.5.n.9. The sewer line from the
structure to the septic tank shall lay on a grade of
not less than one-eighth (1/8) of an inch per foot
(1%).

6.5.n.10. The indtalation of the
absorption field shal be so that the invert of the
absorption field piping is a minimum of eight (8)
inches lower than the invert of the sawage tank
outlet.

6.5.n.11. The construction of the
standard soil absorption field in areas of doping
topography shall be in accordance with the fol-
lowing specifications:

6.5.h.11.A. Soil absorptionfields
constructed on sloping ground shall use a serial
distribution system. Thisrulerecommendsthe use
of drop boxes;

6.5.h.11.B. The construction of
soil absorption systems shall not beon groundwith
aslopein excess of twenty-five percent (25%);

6.5.h.11.C. Thebottom of each
trench and its distribution line shall be leve;

6.5.h.11.D. There shall be a
minimumof six (6) inchesof ground cover over the
grave fill in each trench; and

6.5.h.11.E. The absorption
trenches shall follow the approximate ground sur-
face contourstominimizevariationintrench depth.

6.5.n.12. Adjacent trenches shall
connect with ardief line, cross over, or drop box
arrangement in such a manner that each trench is
completely filled with septic tank effluent to thefull
depth of the gravel before dfluent flows to
succeeding trenches. Theconstruction of therelief
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ling, cross-over, or drop box arrangement shall
incorporate the following requirements:

6.5.n.12.A. The relief line or
crossover shall be a solid four (4) inch sewer line
with tight joints and with direct connection to the
distribution lines or a drop box installation.

6.5.h.12.B. The construction of
relief lines, cross-overs, and drop boxes shall not
be in any location or manner where they shall be
subject to damageduring or following construction.
An applicant shall mark thelocation of theserelief
lines, cross-overs, or drop boxes prior to
backfilling to avoid damage fromheavy equi pmert.
The line shall rest on undisturbed earth with care
givento carefully tamping the backfill.

6.5.h.12.C. The trench for the
relief pipeor cross-over shall be no deeper than the
top of the gravel of the trenches being connected.
Theline shall rest on undisturbed earth with care
given to carefully tamping the backfill. An
applicant shall exercise care in congtruction of the
relief or cross-over line to insure that an undis-
turbed block of earth remains between thetrenches.

6.5.n.12.D. The invert of the
overflow pipein the first relief or cross-over line
should be at least two (2) inches lower than the
invert of the septic tank outlet.

6.5.i. When servicing a structure other
than a single-family dwelling, there shall be a
reservation of land for the construction of two (2)
standard soil-absorptions fid ds, each of adequate
size to servethe proposed gructure.

6.5.,). If thesoil absorptionfieldis greater
than one thousand five hundred (1500) square feet
in area, a sphon chamber or pump chamber may
be required by the Commissioner to ensure even
distribution of effluent.

6.5.k.  Absorption fields over three
thousand (3,000) square feet in total area shall
include some form of dosing.

6.5.I. When a tota field area over five
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thousand (5,000) squarefed is necessary, thefield
shall be split into two (2) or more fidds of
approximately equd size.

6.6. Absorption Beds.

6.6.a. Theconstruction of absorptionbeds
shall only be when topography or space limitations
prevent installation of a standard absorption field.

6.6.b. Thesize of absorption bedsshall be
toprovidean areathirty percent (30%) greater than
that calculated for a standard absorption fidd to
make up for sidewall loss.

6.6.c. The ingallation of the piping
distribution network within the bed shall be in
such a manne that the location of the pipes are
eighteen (18) to thirty-six (36) inches from the
sides of the bed with a minimum of three (3) feet
between pipes and a maximum of six (6) feet
between pipes in a continuous or closed circuit
design. Construction of the bed shal be in
accordance with the general design and
construction requirements of the standard
absorption field.

6.6.d. Maximum depth of an absorption
bed shall be thirty-six (36) inches, minimum depth
shall be dghteen (18) inches.

6.7. Dua Soil Absorption Fidds.

6.7.a. Use of dual absorption fields may
receive approval if percolation rates are between
sixty (60) minutes and ninety (90) minutes per
inch.

6.7.b. Areareserved for absorption shall
provide sufficient area for the replacement of dual
soil absorption fidds.

6.7.c. Construction of thedual absorption
fields shall be in accordance with the dosing
requirements of the standard soil absorption
system, with ajunction box or vaving arrangement
to provide for aternation of thefields. The size of
each of the fidds shall be in accordance with the
percolation test results. Both fields shall be of the
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maximum sizing required for asixty (60) minutes
per inchrate.

6.8. Shallow and Elevated Soil Absorption
Sygems.

6.8.a. Due to the shallowness of many
West Virginia soils, a soil absorption system shall
often have to be shallow or the devation shall be
above the original ground surface to maintain the
minimum distance above the seasonal high water
table, rock table or impermeable soil layer. The
condruction of a shalow or eevated system is
permissible where there is a suitable layer of soil,
sufficient room, and the natural dope is not
excessive. Shallow and elevated soil absorption
systems presently approved for use are: shallow
fidds, shallow beds, elevated fidds and unique
sysems designed for specific situations. Shallow
sysemsare similar tothe standard absorption field
and they may recdve condderation for new
residences.

6.8.b. Us o shalow and elevated
sysems using gravity digribution may receive
approval under conditions where pervious rock
table, an impermesblelayer of any type, or season-
al water table is less than four and one-half (4%%)
feet of the ground surface, on either levd topogra-
phy or stes of up to approximately fifteen percent
(15%) dope. When additional trestment precedes
shallow or elevated fields, or designed as low
pressure distribution systems, the Commissioner
may wave the separation distance to an
impermeegble layer, or seasona water table from
three (3) feet to two (2) feet. Dueto apotential for
groundwater contamination, the depth to pervious
rock table shall not be less than three (3) feet from
any portion of the soil absorption system. Slope
limitations of fifteen percent (15%) do not apply to
low pressure systems.

6.9. Shallow Fidd..

6.9.a. The construction of shallow
systems shall in general be in accordance with the
procedures and requi rements for standard absorp-
tion fields. However, the depth of the trenchesin
natural ground may vary from twelve (12) to
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eighteen (18) inches. The space between trenches
may vary from six (6) to twelve (12) feet, and the
depth of cover materid may vary from six (6) to
twelve (12) inches, depending on the trench depth.

6.9.b. Thereshall becover materid placed
prior to the congtruction of the trench system.

6.9.c. Topography of the site may be
levd, less than three percent (3%) slope or up to
fifteen (15%) percent dope if using a serial type
distribution system.

6.9.d. The percolation rate for design
considerations shall be the rate recorded for the
natura soil at installation depth.

6.9.e. Elevated Sysems are sysgems
installed a a depth of six (6) inches into the
original ground and have aportion of thegravel or
distribution piping in select fill above the original
ground. All applicable provisions of Subsection
6.2 of thisrule apply to devated systems.

6.10. Individual SewageSystemswith Surface
Water Discharge.

6.10.a. Individual systems with surface
water discharge may receive consideration for ap-
proval under the following conditions:

6.10.a.1. To correct exigting failures
when other means of treatment and disposa have
proven ineffective; and

6.10.a.2. On lots greater than two (2)
acres in Sze that cannot qualify for standard or
shallow soil absorption systems. All mechanical
systems with surface water discharge shall have a
perpetual maintenance agreement as approved by
the Commissioner.

6.11. Individual Home Aeration Units.
6.11.a. Individua home agation units
shall be used only when there is a provision for
additional treatment, such as soil absorption or
other means of effluent disposal approved by the
Commissioner. The Commissioner may reguire
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ownership, operation, and maintenance of a home
aeration unit to be under the control of a public or
private utility regulated by the Public Service
Commission.

6.11.b. Individua home aeration units
shall bear the N'SF seal demonstrating conformance
with NSF Standard 40 or other recognized testing
agency approved by the Commissioner.

6.11.c. Individual home aeration units
may receive approval providing an applicant megts
thefollowing criteria

6.11.c.l. Shall have a perpeual
maintenance agreement approved by the
Commissioner;

6.11.c.2. May useClass| NSF plants
or equivaent where there is surface water
discharge; and

6.11.c3. May use Class Il NSF
plants or equivalent wherethereis a provision for
additional treatment.

6.12 Intermittent Surface Sand Filters.

6.12.a. Effluent from ahome aeration unit
may dischargeto intermittent surface sand filters.

6.12.b. Effluent from asurface sand filter
may discharge to a stream after disinfection in
accordance with the regulations and requirements
pertaining to surface discharge of waste water.

6.12.c. Thedesign of intermittent surface
sand filters preceded by a home aeration unit shall
be on afiltration rate of ten (10) gallons per day
per square foot. There shall be two (2) filters of
design size to provide for alternation of operation.

6.12.d. Intermittent surface sand filters
serving individual sewage systems shall have an
insulated cover.

6.12.e.  The intermittent surface sand
filter shall receive dosing by either a pump or
sewage siphon.
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6.13. Composting Toilets.

6.13.a. Utilization of composting toilets
may be only in conjunction with an approved grey
water treatment and disposal system.

6.13.b. Thedesign and construction of a
composting toilet shall meet the requirements of
NSF Standard 41.

6.14. Incinerating and Chemical Toilets.

6.14.a. Use of incinerating and chemical
toileés may be only in conjunction with an
approved grey water disposal system.

6.14.b. The dedign, condruction, and
application of incinerating or chemica toilets shall
receive approval by the Commissioner. Theuse of
chemical or incinerating toilets may receive
approval by the Commissioner in emergency
situations, temporary usage situations, or for rec-
reational residences, or isolated residences.

6.15. Grey Water Disposal Systems.
6.15.a. Thosehouses served by a grey water
disposal system shall have a house sewer of not
more than two (2) inches in diameter.
6.15.b. Houses served by grey water
disposal systems shall not have garbage disposa
units connected to the grey water disposd system

6.15.c. Manufactured grey water disposal

systems shall receive approval by the
Commissioner.
6.15.d. Non-commercial grey water

disposal systems shall consist of the following:

6.15.d.1. A soil absorption field
designed on the basis of athirty percent (30%) re-
duction in water usage, and constructed in ac-
cordance with the design requiremernts for the
standard soil absorption fields; and

6.15.d.2. A sptic tank sized
according to the following:
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6.15.d.2.A. For four (4) or less
bedrooms, the minimum tank capacity shal be one
thousand (1,000) gallons; and

6.15.d.2.B. For each additional
bedroom, the minimum tank capacity shall be two
hundred fifty (250) gallons per bedroom.

6.16. Privies.
6.16.a. Every privy shall equip:

6.16.a.1. An earthen bottom pit or a
watertight vault or other watertight receptaclewith
wallsextending at least six (6) inchesabove ground
levd.

6.16.a.2. A crowned curb constructed
of compacted earth or other suitable material, at
least six (6) inchesthick, extending from the top of
the walls of the pit, vault, or receptacle in all
directions over the surface of the ground for adis-
tance of e ghteen (18) inches.

6.16.a.3. Ariserthatisfly tight when
not in use.

6.16.a.4. There shall be an enclosed
superstructure constructed with a vent pipe
extending from the pit, vault, or receptacle to a
point at least twenty-four (24) inches above the
roof of the of the superstructureor through thewall
of thesuperstructure. Thevent shall have ascreen
to prevent the entrance of flies and other insects.

6.16.a5. Privy pits may have an
earthen bottom if:

6.16.a5.A. The location of the
privy isbdow and onehundred (100) feet or more
from a groundwater supply or individual well, and
itslocation is so that the disposa of any leaching
from thereis in a manner that does not creste a
nuisance or insanitary condition.

6.16.a.5.B. Thepitisfour (4) feet
or lessin depth and determined by the excavation
of a seven (7) foot hole that rock or water table
does not exist within three (3) feet of the bottom of
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the pit.

6.16.a.6. There shall be no privy
located within twenty (20) feet of any dwelling,
roadside cut, stream, establishment, or within ten
(10) feet of any property line.

6.16.a.7. Theconstruction and design
of the privy superstructure, vault, pit or other type
receptacle shall be such asto prevent accessto the
vault or receptacle and the contents thereof, by
flies, rats, and wild or domestic animals.

6.16.a8.  Privy vaults, pits or
receptacles shall have the contents removed as
often as necessary to prevent creating a nuisanceor
unsanitary condition.

6.16.a.9. Thereshall be an approved
grey water disposal sysemingalled to serve those
residences with indoor plumbing or running water
for sinks and showers. For those residences
without indoor plumbing, there shall be a shallow
leach trench installed for disposd of grey water as
approved by the Commissioner.

6.17. Recirculating Toilés.

6.17.a. Recirculatingtoiletsandthepiping
for the toilets shall be separate from and not
connected to the potable water system of any
residence or other structure under any
circumstances. There shall be color coded pipe
used to facilitate inspection and maintenance of the
installations.

6.17.b. Recirculating toilets shall:

6.17.b.1. Beinstalled and operated in
accordance with the manufacturer's instructions;
and

6.17.b.2. Be approved by the
Commissioner before installation.

6.18.
Systems.

Sdf-Contained Excreta Disposal

6.18.a. The design of sdf-contained
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excreta disposal systems shall be so as to prevent
flies, rats, and wild or domestic animals from
having access to the contents therecf.

6.18.b. The construction of all fixtures,
tanks, or receptacles shall be of impervious, easily
cleanable material.

6.18.c. Tanksand receptacles shal:

6.18.c.1. Bewatertight and ventedto
the outside air;

6.18.c.2. Beconstantly supplied with
sufficient amounts of an approved chemical agent
to process and deodorize the contents thereof; and

6.18.c.3. Have the contents removed
and the tank or receptacle thoroughly cleaned as
often as necessary to prevent creating a nuisance,
or an unsanitary condition.

6.19. Sewage Holding Tanks.

6.19.a. The approva of sewage holding
tanks shall only be for new congruction after a
contract awarded for the development of a public
or private sewage collection system or treatment
facility, or both, to serve the proposed new
construction.

6.19.b. A holding tank shall bewatertight
and constructed of the same materials and by the
same procedures as a watertight septic tank.

6.19.c. Theliquid capacity of the holding
tank shdl be sufficient to contain a one (1) week
design flow from the fecility it isto service.

6.19.d. Thelocation of holding tanks shall
bein an areareadily accessblefor pumping under
all weather conditions and where accidental spill-
age during pumping presents the least hazard to
public hedlth.

6.19.e.  The location of holding tanks
shal be in accordance with the distance
requirements established for septic tanks in
Subsection 6.3 of thisrule.
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6.19.f. Constructionandinstallation of the
holding tank shall provide adequate access to the
tank for pumping, cleaning and maintenance
through manhole and cleanouts.

6.19.9. A holding tank installation shall
equip an audiovisual high level darm when the
tank is approximately two-thirds (2/3) full and
shall require pumping shortly. Thelocation of the
alarm shall be inside the facility served.

6.19.h. A contract with alicensed sewage
tank cleaner with a valid permit for pumping and
maintenance of the tank on aregular schedule shall
be required.

6.19.. A ldte from a wastewater
treatment plant owner acceptingthe pumpingsshall
be arequirement. This facility shall be approved
by the Commissona. There shall be an
examination of the receiving wastewater treatment
plant to ensure there shall be adequate treatment,
and there shall beno efect onthe normal operation
of the wastewater treatment plarnt.

6.19,). Whenitisnecessary to protect the
public health, the Commissioner reservesthe right
to require additional assurances before approving
holding tanks.

6.20. Alternative and Experimental Sewer
Systems.

6.20.a. Theconstruction of alternativeand
experimental sewer systems may be where thereis
a suitable layer of soil, sufficient area and the
natural dopeis not excessive.

6.20.b.  Alternative soil absorption
sysems presently approved for use are: shalow
fields, soil absorption mounds, shallow beds, low
pressure pipe systems, devated fields,
evapotranspiration sysems and unique systems
designed for specific situations.

6.20.c. Alternativesoil absorptionsystems
may receive consideration for new construction on
lots two (2) acres and over providing soil and site
limitations can be met.
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6.21. Effluent Pumping for Individua Sewer
Systems.

6.21.a. Pump type shall be non-clog
submersible centrifugal effluent pumps or
progressing cavity positive displacement pumps.

6.21.b. Pumpsshall be readily removable
and replaceable without dewatering the wet wdl.

6.21.c. The pump size should be to dose
a il absorption system two (2) to four (4) times
aday. The recommended dosing cycleis twice a
day, howeve, the dose shall be no more than
seventy-five percent (75%) of thedistribution pipe
volume for al soil absorption systems using four
(4) inch pipe.

6.21.d. Thelocation of the pump shall be
six (6) to eght (8) inches off the tank bottom to
provide additional volume for sludge settlemert.

6.21.e. The location of reays and
electrical plug-ins or sockets shall not beinside the
wet well or access manhole. The location of the
devices must be above-ground in a weather proof
box or in the residence.

6.21.f. There shall beahigh water alarm
placed within the residence.

6.21.g. Pipe used for the distribution
sysem, the force main, shall be PVC SDR 21,
PVC SDR 26, or Schedule 40 1 1/4" to 2"
diameter.

6.21.h. All parts of the distribution
sysem, the manifold and lateras, shall slope
dightly toward the inlet to avoid freezing and
ponding of water in the system between dosing.

6.21.i. Theingallation of piping shall be
below the frost line.

6.21.j. The wet wdl shall be watertight
and constructed of materias that will not corrode.

6.21.k. Thewet wdl shall havean access
manhole of twenty four (24) inches or greater in
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diameter. The installation of the manhole shall be
level with or above the ground surface and the
cover secured.

6.21.1. The size of awet wdl shall beto
provide adeguate volume not only for one day
reserve capacity, but also for single dose capacity
plus additional capacity to maintain minimum
depth for operation.

6.21.m. The we wdl tank shall be set
lower than the septic tank to provide usage of
maximum capacity of the wet well.

§64-47-7. Sewage Tank Cleaning.
7.1. General.

7.1.a. Necessary hand tools such as picks
and shovds, and other items such as sand and
cement for repairing concretesewagetanksshall be
carried on the sewage cleaning vehicle.

7.1.b. All portable receptacles used for
transporting the contents of sewage tanks shall be
of approved construction, metal or equivalert,
easily cleanable good repair, equipped with
tightfitting lids, and shal be cleaned, deodorized
and disinfected daily or more often, if needed.

7.2. Motor Vehicleand Chassis.

7.2.a. The motor vehicle and its chassis
shall be of sufficient capacity to haul al equipment
necessary for the transporting, pumping, filling,
emptying and cleaning of sewagetanks.

7.2.b. Sewage tank cleaning motor
vehicles may be of oneunit or of thetractor-trailer
type, but regardless of the type, the motor vehicles
shall be in compliance with all applicable
provisions of this rule.

7.2.c. All vehiclesusedinthese operations
shal carry in a conspicuous place the name and
address of the firm or operator under which
businessisconducted. All letteringshall beat least
two (2) inchesin height.
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7.3. Carrier Tank.

7.3.a. The carrier tank shal be fully
enclosed, leakproof, fly-proof, and operated in such
manner as to prevent spillage during the collection,
removal, transportation, and disposal of the sewage
tank contents.

7.3.b. Thecarrier tank shall be of heavy
gauge metal, preferably ten (10) to twdve (12)
gauge or equivalent, to withstand the treatment to
which it will be subjected.

7.3.c. The carrier tank shall have a
capacity of at least seven hundred fifty (750)
galons, but preferably one thousand (1,000)
galons, to readily hold the accumulation of the
average size sewage tank serving a one-family
dwelling.

7.3.d. Thecapacity of the carrier tank, in
gallons, shdl be conspicuously painted on the side
of said tank.

7.3e The carrier tank shall be
constructed so as to permit proper cleaning of the
interior and exterior of it.

7.3.f. Theexterior of thecarrier tank shall
be painted, and the tank and appurtenances kept
clean and in a state of good repair.

7.3.9. The carrier tank shall be
conspicuously and permanently labeled near the
outlet valve in letters at least two inches high,
“FOR SEWAGE ONLY", and the carrier tank
shall not be used for any other purpose.

7.3.h. The hedth department permit
number for the sewage tank cleaner shall be
prominently displayed on the carrier tank.

7.3.i. The carrigr tank shall have a
manholein thetop to providefor easy accesstothe
tank interior for flushing and cleaning purposes.
The manhole may be in combination with, or
separate from, the filling connection.

7.3.j. Thecarrier tank shall have an outlet
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valve located so that the entire contents of the tank
can be drained.

7.3.j.1. Theoutlet valve opening shall
be at least three (3) inches in diameter and shall
have a non-leaking, non-clog type vave for
draining the tank;

7.3j.2. The outlg valve shal be
adapted for a standar d hose connection to the pump
for recirculating the contents of thetank if required
prior to emptying or for pumping to the disposal
siteif gravity draining is not feasible

7.3.j.3. In pumping from the carrier
tank, an air inlet is recomended to prevent
collapsing the tank; and

7.3..4. The outlet valve shal be
capped when notinactual useto prevent lesking or
spilling of thetank contents. Caps shall be secured
by chain to outlet valve or tank.

7.3.k. Facilities shall be available for the
flushing, cleaning and deodorizing of seawagetanks,
carrier tanks, and sewagetank cleaning implements
or equipment according to the following:

7.3.k.1. Adirectconnectiontoawater
distribution system for the flushing or cleaning
action shall only be used when the water
distribution system is protected by one or more
agpproved and properly located back-siphonage
prevention devices.

7.3.k.2. Wastes resulting from the
flushing or cleaning operation shall be disposed of
in accordance with applicable provisions of these
Design Standards.

7.3.k.3. Odor controlling substances
may beleft in the sewagetank, carrier tank or other
sewage tank cleaning implement or equipment, but
in no case shall these substances be used in lieu of
proper cleaning.

7.4. Pumps and Hoses.

7.4.a. All pumps used for sewage tank
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cleaning purposes shall be of the non-dog, self-
priming type and shall be capable of handling the
contents of sewagetanks.

7.4.b. The use of potable water under
pressureto prime pumps or to operate aspiratorsis
prohibited.

7.4.c. Pumps and pump bases shall be of
such construction that they can be easily handled
and used for purpose intended.

7.4.d. Hoses shdl be of sufficient length
for recircul ating the contents of the sewage tank or
carrier tank and to reach the point of discharge at
the disposal site readily.

74.e Hoses shall be flexible and
congtructed so that they can be readily cleaned.

7.4f. Hoses shall be kept clean and in a
good state of repair.

7.4.9. Hoses shall be used and stored in
such manner as to prevent leaking, spilling, and
dripping of any sewagetank contents.

7.4.h. When not in actual use hoses shall be
tightly capped.

§64-47-8. Septage Treatment And Disposal.

8.1. Public Sewage Treatment Plant.

8.la If permission is granted to the
septage hauler for disposa of septage, the owner
and operator of the public sewage treatment plant
shall grant permission in writing.

8.1.b. Thedisposa of septage shall not be
in a public sewage treatment plant treating less
than one hundred thousand (100,000) gallons per
day, unless providing pre-treatmert.

8.2. Lagoons.

8.2.a. The soil conditions shall be such that
a minimum of four (4) feet of soil exists between
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the bottom of the lagoon and the high groundwater
tableand rock tablefor permeable soilsand amini-
mum of two (2) feet of soil exists between the
bottom of the lagoon and the high groundwater
table and rock table for impermeable clay soils.

8.2.b. The lagoon site shall be free of rock
outcroppings and shall be out of the twenty-five
(25) year flood plain.

8.2.c. All surface water shall be diverted
from the lagoon and there is to be no discharge
from the lagoon.

8.2.d. Maximum depth of the lagoon shall
be no greater than six (6) feet with one (1) foot
freeboard.

8.2.e Inside and outside slopes shall be no
greater than three (3) to one (1) unless proposing
some type of side reinforcement, for example: rip-

rap.

8.2.f. A six (6) foot high fencewith alocked
entrance gate shal enclose the lagoon or made
inaccessible to the public through location or other
means.

8.2.9. Thelocation of the lagoon shall not
be within one thousand (1,000) feet of any existing
occupied buildings.

8.2.h. Disposal lagoonsrequire placement of
septage in small incremental lifts six (6) to twelve
(12) inches and sequentid loading of another
lagoon or lagoons for optimum drying. Therefore,
thisrule requires a minimum of two (2) lagoons.

8.2.i. Two (2) feet of soil shall be placed as
afinal cover when septagefillsthelagoon, and it is
no longer usable.

8.2.j. If re-using the lagoon is an option, it
is required to retain the septage for a minimum of
ninety (90) days after discharging the last load.

8.2.k. After the minimum ninety (90) day
dorage in the lagoons, an gpplicant may land
dispose the septage either by landfilling or land
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spreading.

8.2.1. There shall be immediate covering of
lagoon contents after landfilling or land spreading.

8.2.m. Land spreading of |agoon contentson
fields used for growing cropsfor human or animal
consumption is generally not recommended dueto
the potentially highly infectious nature of the
waste. However, fields used for land spreading
may be useful for animal forage cropsprovided the
fields are fallow for a minimum of six (6) months
after the last application and prior to the first
plantings of the forage crops.

8.3. Lime Stabilization.

8.3.a. The addition of lime in sufficient
quantities shall stabilize septage and destroy
pathogenic organisms. There is no destruction of
organic matter or solids reduction during the lime
stabilization process.

8.3.b. The mixing together of the septage
and lime shall take place until reaching a pH
greater than twelve (12).

8.3.c. The mixture shall maintain a pH
greater than twdve (12) for a minimum of two (2)
hours.

8.3.d. Achievingthemixing processshall be
through diffused air mixing or by mechanical
mixers.

8.3.e Whenland disposng the mixture, an
applicant shal follow the requirements outlined in
Subsections 7.2.1. and 7.2.m. of thisrule

8.4. Other Methods.

8.4.a. Other methods of septage treatment
and disposal arecomposting, pressurechlorination,
eectron treatment, incineration and conventional
waste treatment. The Commissioner shall review
these methods of septage treatment and disposal on
a caseby casebasis.
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§64-47-9. Animal Waste Handling Facilities.

9.1. Generd. The design and construction of
animal waste handling facilities shall be in
accordance with the current issue of the US
Department of Agriculture Soil Conservation
Service, Agriculture Waste Management Fied
Manual.

§64-47-10. Grease Traps.

10.1. There shall be grease traps for all
restaurants and similar establishments where a
large quantity of grease and fats in liquid wastes
will occur.

10.2. Thelocation of the external grease trap
shall be within thirty (30) feet from the fixtures
served. If meeting this distance requirement is not
possible and thus, externa grease traps are not
possible due to existing conditions or physical
limitations, the Commissioner may allow internal
grease traps.

10.3. Only those plumbing fixtures into which
the greaseand fats are discharging shall connect to
the grease trap.

10.4. The externd gresse tragp shall be a
minimumonehundred fifty (150) gallons capacity.
Larger grease traps may be a requirement
depending upon the loading.

10.5. Theexternal greasetrap shall beinan
easily accessible place outside the building served.
§64-47-11. Administrative Due Process.

Those persons adversdy affected by the
enforcement of this rule desiring a contested case
hearing to determine any rights, duties, interestsor
privileges shall do soin amanner prescribed inthe

Rules of Procedure for Contested Case Hearings
and Dedaratory Rulings, 64 CSR 1.

§64-47-12. Enforcement.

This rule isenforced under W. Va. Code 8§ 16-
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1-6, -9, -17, -18 and other applicable Code
provisions.
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TABLE 16-47-A.- APPLICATION PACKAGES

Package Type of System

Collection System Only

Collection and Treatment System (100,000 gallons per day or less
Collection and Treatment System (100,000 gallons per day or grester
Individua on-site Sewage Collection and Treatment System
Subdivision Using Individual Sewage Disposal Systems

Mobile Home Parks

TMOO®®>

TABLE 64-47-B.- MINIMUM DESIGN LOADINGS FOR SEWAGE TREATMENT

FACILITIES
Unit Sewage Unit
Facility Description Design Flow Five-Day BOD
(gpd) (Ibs/day)
Airports
Each employee 15 .05
Each passenger 5 .02
Assembly Halls
Per seat 2 .02
Bowling Alleys (No Food Service)
Per Alley 75 A3
Per Alley with Bar 225
Churches
Per Member with Kitchen 5 .02
Per Member without Kitchen 2 .01
Clinics
Per Staff 20 .03
Per Patient 5 .02
Country Clubs
Per Mamber (non-resident) 25 .05
Per Member (resident) 70 A7
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Unit Sewage Unit
Facility Description Design Flow Five-Day BOD
(gpd) (Ibs/day)
Domestic Sewage
Residences (per resident -a-)
New Coallection System 70 A7+
Summer Cottages, €tc., pe resident 50 A7
Apartment Houses--one bedroom 140 34
--two 210 51
-three 280 .60
Factories (per worker)
Heavy with café and shower 35 .04
Light with café 25 .02
Light with shower 25 .02
Light 20 .02
Hospitals
Each patient (bedside) 300 34
Each resident staff 100 A7
Each non-resident staff 20 .02
Hotels, Boarding Houses
(Exclusive of restaurants, bars)
per guest 50 15
Industria Park (Sanitary Waste Only)
Per devd opable acre 500 .84
Ingtitutions
Per resident 70 A7
Laundry (coin operated)
Per machine 400 1.34
Labor Camps
Per person 50
Mine Bath Houses
Per worker 15 .03
Mobile Homes
Per mobile home 280 .68
Motds (Exclusiveor restaurant or bar)
Per unit 80 A5
Nursing and Rest Homes
Per resident 150 .26
Per resident staff 70 17
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Unit Sewage Unit
Facility Description Design Flow Five-Day BOD
(gpd) (Ibs/day)

Offices and Warehouses

Per workers, no food service 20 .03

Add for food service, per worker 5 .01
Recreation

Parks, picnic areas, and beach areas 10 .02

Campground, per person 25 .05

Amphitheater, per person 5 .01

Historical Site, per person 5 .01

Lodges, per person 70 A7

Park Residences, per person 70 A7

Park Washhouse, per person 30 .05
Regaurants

24 hour service, per seat 50 A7

Ordinary, not 24 hour service, per seat 30 .10

Curb service (drive-in), per car space 50 A7

Fast food (single service), pea seat 25 .06
Schools

Elementary, each staff or student 8 .02

High schooal, each staff or student 10 .03

Boarding school 70 A7
Service stations

Ordinary, not 24 hour service 500 .80

24 hour service 1000 1.60
Shopping mall per 100 .ft. 15 .03
Shopping Center Based onindividual store occupancy
Swimming Pools

Per swimmer 5 .01

Add for shower facilities, per swimmer 2 .01
Taverns and Bars, Little or no food service

Per seat 20 .04
Theaters

Drive-in, per car space 4 .008

Movie, per seat 2 .004
Travel Trailer Park (b)

No water to site, per person 35 .075

Water to site, per person 50 A0
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Unit Sewage

Unit

Facility Description Design Flow Five-Day BOD
(gpd) (Ibs/day)

Disco/Dance Halls, per seat 5 .01
Beauty Parlors/Barber Shops

Per chair 150 .50

Per operator 20 .02
Dentist

Per chair 200 10

Per staff 20 .02
Doctor

Per patient 5 .01

Per staff 20 .02

(& Assume four persons per residence

(b) Assume three persons per travel trailer site

*See Subsections 5.1.d.3., 5.1.d.4., 5.1.d.5.

(NOTE 1: Thesefactors do not apply to the design of municipal sewage systems. Refer to Subsection 6.1. for

design loadings for municipa sewage systens.)

(NOTE 2: If proposed facilities are not listed in the table above, and average daily water usage datais
available, a peaking factor of 2.5 shall be required.)
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TABLE 64-47-C.- MINIMUM SLOPES FOR SANITARY SEWERS

Minimum Slopein

Sewer Size feet per 100 feet
6" 0.62
8" 0.40
10" 0.28
12" 0.22
14" 0.17
15" 0.15
16" 0.14
18" 0.12
21" 0.10
24" 0.08
27" and larger 0.07
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TABLE 64-47-D.- SPARE PUMPS FOR PRESSURE SEWER SYSTEMS

Installed Units Spare Units
1to 10 1
11to0 20 2
211to 30 3
31to 40 4
41to 50 5
51to 75 6
76 to 100 7
101 to 150 8
151 to 200 9
201 to 300 10
301 to 400 11
401 to 500 12
501 - up As approved by the
Commissioner.
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TABLE 64-47-E.- BUFFER ZONE REQUIREMENTS FOR SEWAGE TREATMENT WORKS

Buffer Zone
Requirements
Treatment Facilities (feet)
Sewage Treatments Plants:
40,000 GPD or less 100
40,001 - 100,000 GPD 200
greater than 100,000 GPD 300
Other Treatment Facilities:
Polishing Ponds 100
Package Sand Filters 100
Alternating Surface Sand Filters 100
TKN Remova Equipment 100
Aerated Lagoons 100
Constructed Wetlands 100
Recirculating Sand Filter Systems 100
Stabilization Ponds 300
Trickling Filters 300
Land Treatment Systems 300
Theserequirements DO NOT APPLY to existing treatment works that are being upgraded
or expanded.
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TABLE 64-47-F.- WASTEWATER TREATMENT PLANT LINE COLOR CODE

Type of Line Color
Sludgeline Brown
Gasline Orange
Potable water line Blue
Chlorine line Yellow
Sewage line Gray
Compressed air line Green
Water lines for heating digesters or Bluewith 6 inch red bands spaced 30
buildings inches apart
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TABLE 64-47-G.- PERMISSIBLE AERATION TANK CAPACITIES AND LOADINGS

Aeration Tank Organic F/M Ratio MLSS*
Loading--Ib.BOD5/day per |b.BOD5/day mg/litter
Process 1000 cu. ft. per Ib.MLVSS

Conventional Step Aeration 0.2-0.5 1000-3000
Complete Mix 40
Contact Stabilization 50%* 0.2-0.6 1000-3000
Extended Aeration 3000-
5000
Oxidation Ditch 15 0.05-0.1

*MLSS values are dependent upon the surface area provided for sedimentation and the rate of sudge return as well
as the aeration process.

**Total aeration capacity, includes both contact and reaeration capacities. Normally the contact zone equals 30 to
35% of the total aeration capacity.
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TABLE 64-47-H.- WASTEWATER TREATMENT PLANT MINIMUM AIR
REQUIREMENTS

Cubic Feet of Air
Available Per Ib.
of BODS Loan in

Process Aeration Tank
Conventional 1500
Step Aeration 1500
Contact Stabilization 1500
Modified or "High-Rate" 400 to 1500 (depending on

BOD5 remova expected)

Extended Aeation 2600
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TABLE 64-47-1.- RETURN SLUDGE RATE

Minimum Maximum

Standard Rate 15 75
Carbonaceous State of Separate Stage Nitrification

15 75
Step Aeration 15 75
Contact Stabilization 50 150
Extended Aeration 50 150
Nitrification Stage of Separate Stage Nitrification

50 200
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TABLE 64-47-J.- MEDIA SIZE/GRADING

Passing 4%/2-inch screen 100% by weight
Retained on 3-inch screen 95-100% by weight
Passing 2-inch screen 0-2% by weight
Passing 1-inch screen 0-1% by weight
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TABLE 64-47-K.- MINIMUM HORIZONTAL SEPARATION DISTANCES BETWEEN SOIL
ABSORPTION SYSTEMS AND NATURAL AND MANMADE FEATURES

Distance Feature
10 feet Foundation drain upslope from disposal area.
20 feet Stream banks and open drainage features, whether manmade or natural.
20 feet Manmade cuts in soil and curtain drains.
20 feet Foundation drains downd ope from disposal area.
50 feet Manmade cuts that intersect rock or shale.
100 feet Water supply springs and water supply wdls.
50 feet Water Supply Cistern
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TABLE 64-47-L.- STANDARD SEPTIC TANK SOIL ABSORPTION SYSTEM SIZING FOR SINGLE-

FAMILY DWELLINGS

Percolation Test Results (Average Timein
Minutes Required for Water to Fall One
Inch)

Minimum Area of Sail
Absortion System
(Square Feet per Bedroom)

Lessthan 5 minutes

Consult with local health department

5- 30 minutes

300

31 - 60 minutes

400

over 60 minutes

Consult with local health department
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TABLE 64-47-M.- SINGLE ABSORPTION SYSTEM SIZING FOR ESTABLISHMENT
OTHER THAN SINGLE-FAMILY DWELLING

Percolation Test Results

Square Feet Per 1000 Gallons Sewage Per Day

Lessthan 5 minutes

Consult with your local health department

5 - 10 minutes 1650
11 - 30 minutes 2500
31 - 45 minutes 2950
46 - 60 minutes 3300

over 60 minutes

Consult with your local health department
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