64 CSR 47

TITLE 64
INTERPRETIVE RULES
BOARD OF HEALTH

SERIES 47
SEWAGE TREATMENT AND COLLECTION
SYSTEM DESIGN STANDARDS

§64-47-1. General.

L.1. Scope -- These interpretive rules establish the
design standards for sewage treatment or collection
system construction and operation.

1.2. Authority -- W.Va. Code §16-1-7, §16-1-9
1.3. Filing Date -- Qctober 27, 1983
1.4. Effective Date -- December 1, 1983

1.5. Supersession and Repeal -- These interpretive
rules supersede and repeal interpretive rules 16-1,
Series 7, Design Standards for Small Septic Tank
Systems and 16-1, Series 9, Permit Procedures and

Design Requirements for Small Sewage and Water
Systems.

64-47-2. Application and Enforcement

2.1. Application -- These interpretive rules apply
to any person engaged in the construction or opera-
tion of sewage treatment or collection systems requir-
ing approval by the Department of Heaith under
Chapter 16, Article 1, Section 9 of the West Virginia
Code of 1931, as amended.

2.2. Enforcement -- The enforcement of these in-
terpretive rulesis vested with the Director of the West
Virginia Department of Health or his lawful designee.

ED. NOTE: The Sewage Treatment and Col-
lection System Design Standards are omitted. They
are available from the Secretary of State, State

Health Department and most local health depart-
ments.



NOTICE

The Division of Water Resources, Department of Natural Resources,
has been designated by the director to act as the authorized agent of the
' Depart'ment of Heaith in the review of all EPA-Construction Grants Progrém
. projects. This authorization was granted in a letter dated July 10, 1979, in
accordance with an Executive Order of the Covernor dated June 11, 1979.
As the authorized representative of the director, the Division of Water
Resources is responsible for the review of all EPA-Construction Grants
projects and application of these rules to all EPA-Construction Grants
Program projects as long as the aforementi.oned executive orc_:!er remains in
effect. |

Projects designed under the Construction Grants Program may be
required to meet general criteria and design parameters more stringlent than

those found herein due to USEPA guidelines and requirements.

ALL APPLICATIONS, PLANS AND REQUESTS FOR INFORMATION CONCERN-
ING EPA-CONSTRUCTION GRANTS PROGRAM PROJECTS SHOULD BE FOR-
WARDED TO:

Construction Crants Branch
Division of Water Resources
Department of Natural Resources
1201 Greenbrier Street

Charleston, West Virginia 25311
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WEST VIRGINIA INTERPRETIVE RULES
BOARD OF HEALTH

Chapter 16~1
Series 47
{1983)

Subject: Sewage Treatment and Collection System Design Standards

Section 1. General

1.1. Scope - These interpretive rules establish the design standards
for sewage treatment or collection System construction and operation.

1.2, Authoritx - These interpretive rules are issued under the
authority of Chapter 16, Article 1, Section 7 and are related to Chapter 16,
Article 1, Section 9 of the West Virginia Code or 1931, as amended.

1.3. Filing Date - These interpretive rules were promulgated on the
19th  day of August 1983, and were filed on the 27th day of
October 1983, in the Secretary of State's office.

1.4, Effective Date - These interpretive rules became effective on

the 1st day of December, 1983,

/

1.5. Supersession and Repeal - These interpretive rules supersede

and repeal interpretive rules 16-1, Series VII, Design Standards for Small

Septic Tank Systems and 16=1, Series [X, Permit Procedures and Design

Requirements for Small Sewage and Water Systems.

Section 2, Application and Enforcement

2.1, Application - These interpretive rules apply to any person
engaged in the construction or operation of sewage treatment or collection
systems requiring approval by the department of health under Chapter 16,
Article 1, Section 9 of the West Virginia Code of 1931, as amended.

2.2. Enforcement - The enforcement of these interpretive rules is




Board of Health

Interpretive Rule 16-1 .
Series VI Sec. 2.

vested with the director of the West Virginia department of health or his
lawful designee.

Section 3. Definitions - Refer to Sewage System Rules, Chapter 16-1,
Series IX. |

" |
- Section 4. Design Standards for Sewage Treatment and Collection Systems -

Section 4 is divided into ten (10) Parts, indexed and numbered in-
N\
ternally by subsections. References to subsections within a Part refer to

that Part unless indvicated otherwise.
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Board of Heaith
. Interpretive Rule 16-1
Series VII

SECTION &4

Part |

SEWAGE PERMIT APPLICATIONS
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Board of Health
Interpretive Rule 16=1

Series VI

Part |

SEWAGE PERMIT APPLICATIONS

Contents
Subsection Page
1.0 Applications for Permits 5
2.0 Revisions to Approved Plans and Specifications 5
3.0 Operation During .Construction . : 5
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Board of Health
Interpretive Rule 16-1 Part |
Series VIl Sec., 1.0,

1.0. Application for Permits - Applications for permits must be

submitted in accordance with the Sewage System Rules, these design stand-

ards and the instructions of the director. Due to the wide variation in
methods of sewage collection, treatment, disposal, and types of facilities
served, several application packages are available. Each contains instruc-
tions, requirements and necessary forms specific to applications for a par-
ticulér type of system. Application packages can be obtained from the
Wastewater Division, Office of Environmental Health Services in Charleston.

Application packages Should'be requested in accordance with the following

table:

APPLICATION PACKAGES

Package Type of System-

A *  Collection System Only
Collection and Treatment System (100,000 GPD or Less)
Collection and Treatment System (100,000 GPD or Greater)
Individual On-site Sewage Collection and Treatment System
Subdivision Utilizing Individual Sewage Disposal Systems
Mobile Home Parks

2.0. Revisions to Approved Plans and Specifications - Any deviations

from approved plans or specifications affecting capacity, flow, or operation
of units shall be approved in writing before such changes are made. Plans
or specifications so revised should, therefore, be submitted well in advance

of any construction work which will be affected by such changes, to permit
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Roard of Health
Interpretive Rule 16-1 Part |
Series VII Sec. 2.0.

sufficient time for review and approval. Structural revisions or other minor
changes not affectina capacities, flows, or operation will be permitted
~during construction without approval. "As built" plans clearly showing
such alteration shall be submitted to the state health department and the
" municipality at the completion of the wo.rk.

3.0, Operation During Construction - Specifications shall contain a

program for keeping existing treatment plant units in operation during con-
struction of plant additions. Should it be necessary to take plant units out
of operation, a shutdown schedule agreed to by the state agency shall be

followed.

PLEASE RéAD THE ABOVE INSTRUCTIONS CAREFULLY AND SUBMIT
THE REQUIRED INFORMATION. OMISSION OF ANY OF THE RE-
QUIRED INFORMATION MAY RESULT IN THE APPLICATION BEING
DENIED AND RESULT IN NEEDLESS DELAY.

PRIOR TO SUBMITTAL OF THE PROPOSED APPLICATION FOR A
NON-=EPA CON-STRUCTION GRANTS PROJECT, A CONFERENCE MAY

BE REQUESTED BY CONTACTING THE WASTEWATER DIVISION.

PRIOR TO SUBMITTAL OF THE PROPOSED APPLICATION FOR AN
EPA CONSTRUCTION GRANTS PROJECT, A CONFERENCE MAY BE
REQUESTED BY CONTACTING THE CONSTRUCTION GRANTS
BRANCH, DIVISION OF WATER RESOURCES, DEPARTMENT OF
NATURAL RESOURCES.
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. Board of Health
Interpretive Rule 16=1

Series VI

SECTION 4

Part |1

SEWAGE COLLECTION SYSTEMS
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Roard of Health
Interpretive Rule 16-1

Series VI
Part 1l
SEWAGE COLLECTION SYSTEMS
Contents
Subsection Page
1.0 General 9
2.0 Gravity | 10
3.0 Manholes 17
5.0 Pumping Stations - ' ‘ : 19
5.0 Vacuum Sewage Collection Systems 26
6.0 Pressure Sewage Collection System ' ' 31
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Board of Health
Interpretive Rule 16-1 Part Il
Series VII Sec. 1.0.

1.0. General

1.1. New systems or extensions to an existing system will be ap-
proved to carry sanitary sewage flows plus an allowance for non-excessive
infiltration.

1.2. Modifications to existing systems will be approved to carry
sanitary sewage flows plus an allowance for non-excessive infiltration and
iﬁflow.

1.3. Overflows from interceptor sewers shall not be permitted.

1.4, No new corhbined'system shall be approved.

1.5. Design Factors - In determining the required capacities of sani-

tary; sewers, the following factors should be considered.
1.5.1. Maximum hourly quantity of sewage.
1.5.2. Additional maximum wastewater flow from industrial plants.‘
1.5.3. Groundwater infiltration. |

1.6. Design Basis Per Capita Flow - New systems shall be designed

on the basis of either of the following two methods to arrive at average dry
weather flows from combined residential, commercial and institutional sources.
’ 1.6.1. Estimates based on fully documented analysis of water use
recbrds adjusted for consumption and losses. Minimum one year records

analysis is recommended.

1.6.2. State developed per capita wastewater flows for various sizes

and types of municipalities.

1.6.2.1. Less than 10,000 population - 70 GPCD.

1.6.2.2. 10,000 to 25,000 population - 80 GPCD.
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Board of Health :
Interpretive Rule 16-1 Part |1l
Series VI Sec. 1.6.2.3.
1.6.2.3. Planning areas and towns with greater
than 25,000 population = 90 GPCD.
2.0. Gravity

2.1. Design Period - The maximum allowable design period for sewers

-~ will be 50 years for the estimated tributary area. Phasing of collection
system will be allowed.

2.2.° infiltration Allowance and Industrial Flows - An infiltration

allowance of 200 galvlbns per inch diameter per mile per day and a reason-
able allowance for future industries may be added to the per capita design
flows to arrive at the average daily flow (ADF).

2.3. Peak Flows - The sewers shouid be designed to carry a peak
flow, when ﬂowir;g full, of:

2.3.1. Lateral Sewers - 4 x ADF

2.3.2. Trunk and Interceptor and Outfall Sewers - 2.5 X ADF

2.4, Alternate Method - When deviations from the above stated peak

design flows are desired, a brief justification and description of the pro-
cedure used for sewer design shall be included in the design engineering
report.

2.5. Calculations - Computations and other design data shall be
presented in an appropriate form for proposed sewage collection and treat-
ment facilities of greater than 100,000 GPD. These computations shall in-
clude average daily flow and peak daily flow at critical points such as
change in size of sewers; velocity at minimum, average and peak flows in
sewers, as required.

2.6. Minimum Size - No gravity sewer shall be less than eight (8)
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Board of Health p Y
Interpretive Rule 16-1 Sart 2
Series VI ec. 2.6.
inches in diameter except that six {6) inch diameter sewer pipe may be used

for lateral sewers where no possibility of future extension exists and no

more than either thirty (30) mobile homes or fifteen (15) residences can be

served. Four inch sewer pipe will not be allowed for the collection system.

2.7. Small Diameter-CGravity Sewers - These sewers may be utilized

for sanitary sewage collection subject to review on a case by case basis by
the director. Pretreatment is required prior to discharge into these small
diamenter gravity sewers.

2.8. Cover - animum-allowable earth cover on sewers shall be 3 feet
unless otherwise approved by the director. Generally, sewers shall be
sufficiently deep to drain basemeﬁt fixtures and to prevent freezing.

2.9. Slope

2.9.1. All new sewers shall be so designed and constructed to give
velocities, when flowing full, of not less than 2.0 feet per second based on
Kutter's or Mz;nning's farmula using an "n" vajlue of 0.013. For existing
sewers, value of "n" is recommended as 0.015 to determine existing
capacities. Use of other practical "n" values may be permitted, if deemed
j;Jst_iﬁab_le on the basis of research. or field data presented by the consulting
engineer. The following are the minimum slopes to be provided. Slopes

greater than these are desirable.
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Board of Health
Interpretive Rule 16=1 Part 11
Series V!l Sec. 2.9.1.

Minimum Slope in feet

Sewer Size per 100 feet
6" 0.62
g" 0.40

10t 0.28
12" 0.22
144 0.17
s 0.15
16" 0.14
18" ' ' 0.12
21" 0.10
24" 0.08
27" and larger _ 0.07

9.9.2. Under special conditions, if detailed justifiable data is given,
slopes slightly less than those required for the 2.0 feet per second velocity
when flowing full may be permitted. Whenever such decreased slopes are
selected, the engineer must furnish with his report his computations of the
depth of flow in such pipes at minimum, average, and peak rates of flow. It
is recognized that such decreased élopes may cause additional sewer main-
tenance.

2.9.3. Sewers shall be laid in a straight line with uniform siope
between manholes. Sewers laid on 20 percent slope or greater shall be
anchored securely with concrete anchors, or approved equal, spaced as fol~

lows:
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Board of Health
. Interpretive Rule 16-1 Part 1l
Series VII Sec, 2.9.3.1.

2,9.3.1. Not over 36 feet center to center on slopes between 20% to
35%.

2.9.3.2. Not over 24 feet center to center on slopes between 35% to
50%.

2,9.3.3. Not over 16 feet center to center on slopes 50% and over.

2.10. Alignment - Sewers 24 inches in diameter or less shall be laid
with \straight alignment between manholes.

2.11. Increasing Size - When a sewer joins a larger one, the invert of

the larger sewer should be lowered sufficiently to maintain the same energy
éradient.. An approximaté method for securing these results is to place the
0.8 depth of both sewers at the same elevation.

. 2,12, High Velocity Protection - Where velocities greater than 15 feet

' per second are attained, special provisions shall be made to protect against-
displacement by erosion and shock.

2,13, Materials - The material selected for the pipe should be adapted
to local conditions, such as character of industrial wastes, possibility of
septicity, soil characteristics, exceptionally heavy external loadings, abrasion
and similar problems.

2114 All sewers shall be designed to prevent damage from super-
imposed loads. Proper allowance for loads on the sewer shall be made
according to the width and depth of trench. Gravity sewer lines shall be
constructed of clay, plastic, asbestos cement, cast iron, ductile iron or

concrete sewer pipe meeting the following minimum specifications:

. 2.14.1,. House Connection to Collector Sewers:

Clay - ASTM C 700
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Roard of Health
Interpretive Rule 16-1 Part 11
Series VI Sec. 2.14.1.
Plastic - ASTM D 2729, D 2751, D 2836, D 2852
Asbetos Cement - Class 2400
Ductitle lron - AWWA C-110, C-151, Cement lined
Cast lron - ASTM A 74

Concrete — ASTM C 14

2.14.2. Collector and Interceptor Sewers:

Clay - ASTM C 700--Joints shall meet the requirements of
ASTM C 425.
NOTE: Slip seal joints or cement joints shall not
‘be permitt'ed.
Plastic - ASTM D 3033, D 3034, F 789
‘Composite - ASTM D 2680
Asbestos Cement - ASTM C 428, Class 2400
Ductile lron - AWWA C-110, C-151, Cement lined
Cast Iron - AWWA C-108, Cement lined
Concrete - ASTM C-~76
2.15, Bedding - Class "A", "B", WCY in accordahce with ASCE Manual
& Report on Engineering Pra;:tice No. 37 will be permitted. The class of
bedding shall be determined by the engineer to provide the strength nec-
essary for the soil and load conditidns that will be encountered.

2.16. Inverted Siphons - tnverted siphons should have not iess than

2 barrels, with a minimum pipe size of 6 inches and shall be provided with
necessary appurtenances for convenient flushing and maintenance; the man-
holes shall have adequate clearances for rodding; and in general, sufficient

head shall be provided and pipe sizes selected to secure velocities of at
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Board of Health

Interpretive Rule 16=1 Part Il
Series VI Sec. 2.16.
least 3 feet per second for average flows. The inlet and outlet details shall
be arranged so that the normal flow is diverted to one barrel, and so that
either barrel may be taken out of service for cleaning. Cast iron pipe or

equal shall be utilized.

2,17. Stream Crossing ~ Whenever sewers must cross under a stream

or watercourse, a minimum separation of 3 feet between the stream bed and
the top of the sewer pipe shall be provided. However, when sewers cross a
stream and less than three (3) foot cover is provided, the sewers shall be
gncased in concrete fo‘r at least 10 feet on either side of the stream. Cast
iron pipe or equal shall be utilized.

2.18. Aerial Sewers - Aerial sewers will require prior approval of the

director.

2.19, Protection of Drinking Water Supplies

2.19.1., Water Supply Interconnections - There shall be no physical

connection between a nu%lic or private drinking water supply system and 3

sewer, or appurtenance thereto.

2.19.2. Relation to Water Works Structures -~ While no general state-
ment can be made to cover all conditions, it is generally recognized that
sewers shall be 10 feet horizontally or more from a drinking water supply.

2.19.3. Relation to Wells - In general, no sewer line shall be located

within 100 feet of any well or spring utilized for a public drinking water
system or withing 50 feet of a private or individual homeowner's drinking
water system. However, if physical limitations prevent a 100 foot separa-
tion, written approval must be given by the director for variance from these
requirements. Under no conditions shall any sewer be constructed closer

than ten (10) feet to a private homeowner's weil,
: Page 15




Board of Health

Interpretive Rule 1I6-1 Part |1
Series VI Sec. 2.19.4. .

2.19.4, Relation to Water Lines

2.19.4.1. Horizontal Separation - Routinely, sewers shall be laid a

minimum of at least 10 feet horizontally away from any existing or proposed
water lines. However, if it is not possible to maintain the 10 foot horizontal

" separation, the sewer must be consti‘ucted and tested as prescribed in
Subsection 2.19.5.. Under no circumstances shall any sewer be constructed
closer than 3 feet edge to edge to a water line.

2.19.4.,2, Vertical Separation - Whenever a sewer must cross water

lines it should be constructed at such an elevation so that the top of the

sewer line is a minimum of 18 inches beneath the bottom of the water main.

However, if it is impossible to meet the 18 inch vertical separation require-

ment, then the s-ewer shall be constructed and tested as prescribed in Sub- .
section 2.19.5.

2.19.5. Special Construction Requirements

2.19.5.1. Horizontal - In cases where water and sewer lines must be

laid closer than 10 feet apart, the sewer line shall be constructed a minimum
of 18 inches lower than the water line and constructed of a pressure type
pipe meeting requirements for water lines. The installation shall be hydrau-
lically tested for a period of not less than 24 hours and shall be considered
satisfactory if leakage is not more than 0.25 gallons per inch diameter of
pipe per joint. The water line is to be placed upon an undisturbed earth
shelf or bench. Backfilling to create the bench is not permissible, Maximum
possible horizontal distance between the lines is to be maintained. Where it
is impossible to meet these conditions, written approval for a variance must

be obtained from the director. When the lines are placed within five (5) , .

Page 16




. Board of Health

Interpretive Rule 16=1 Part !l

Series Vil Sec, 2.19.5.1.
feet of each other, each line shall have a metallic impregnated, permanent
identification tape buried directly above it denoting "Sewer Line" or "Potable
Water Line."

2.19.5.2. Vertical - If a vertical clearance of 18 inches as specified in

Subsection 2.19.4.2 cannot be maintained the sewer shall be so located that
it crosses between joints of the water line. The sewer line shall also be
constructed so that it crosses under the water line at mid joint. The sewer
shall be constructed of a pressure type pipe meeting the requirements for
water lines at the crossmg A minimum vertical clearance of six (6) inches
between the sewer and water lines shall be mamtained.

. | A sewer line shall not be constructed over the top of a water line.
However, when it is impossible to meet the standard vertical lnstallatxon
requirements the sewer line shall be encased so that said casing extends at
least fifteen (15) feet each side of the crossing. A minimum vertical
separation of eighteen (18) inches shall be maintained between the lines.

2.20. Sewer Riser Pipes

2.20.1. All mobile home lots shall be provided with a sewer riser pipe
having a minimum diameter of 4 ‘inches and extending at least 4 inches
abo.ve the ground in a vertical position.

2.20.2. All sewer riser pipes when not serving a mobile home, shall
be tightly plugged or capped to render them water tight.
3.0 Manholes
3.1. Location - Manholes shall be provided at the end of each sewer
. line; at all changes in slope, size, or alignment; at all intersections; and at

distances not greater than 400 feet for sewers 15 inches in .diameter or less,
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Board of Health

Intgrpretive Rule 16=1 gzgt lBI 1.
Series VIl ’

and 500 feet for sewers 18 inches to 30 inches in diameter. Greater spacing
may be permitted in larger sewers and in sewers carrying settled effluent,
Cleanouts may be constructed at the upper end of short 6" laterals. Clean-
outs may be substituted for manholes in some special situations, but approval
" by the director is required prior to submission.

3.2. Materials - Manholes shall be pre-cast concrete, poured-in-place
concrete or concrete manhole block.

3.3. Drop Ty.pe -~ An outside drop pipe shall be provided for a sewer
entering a manhole at an elevation of 24 inches or more above the manhole
invert. (The entire drop connection shali-be encased in concrete). |If ar:)
inside drop is necessary, the pipe shall be fastened to the manhole and
access provided %or cleaning. Where the difference in elevation between the
incoming sewer and manhole invert is less than 24 inches, the invert should
be filled.

3.4, Diameter - The minimum base diameter of manholes shall be 48

inches; larger diameters are preferable for large diameter sewers. (Minimum
opening 24")

3.5. Steps - Non-corrosive steps embedded in the walls, offset and
spaced 12 to 18 inches apart vertically shall be provided.

3.6. Flow Channel - The in-side base of the manhole shall be filled

with concrete to form a bench sloping toward the flow channel, Both the
flow channel and the bench shall be trowelled to a smooth surface.

3.7. Watertightness - Solid manhole covers are to be used wherever

the manhole covers may be flooded by street runoff or high water. Manholes

of segmented block shall be water proofed on the exterior with plaster coat-
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Board of Health
Interpretive Rule 16=1 Part |1
Series V1| Sec. 3.7.

ings, supplemented by a bituminous waterproof coating concrete manholes
shall be waterproofed on the exterior where groundwater conditions are
unfavorable. Pipe connections to manholes and joints on manholes shall be
watertight.

4,0, Pumping Station

4,1. General

4.1.1. Flooding - Pumping stations including electrical equipment shall
be located at an elevation not subject to the 100 year flood or shall otherwise
be adequately protected against the 100 year flood.
' 4.1.2. Location - ‘A suitable structure, preferably located off the
rigHt-of—way of streets and alleys shall be prdvided. The station shall be
readily accessible. If possible, the station should be as far as possible from
the nearest dwelling. Fencing shall be required to prevent entry of un-
authorized persons.

4.1.3. Overflows - No overflows or bypasses from lift stations shall

be permitted.

4.1.4. Pumping Rates and Number of Pumping Units - As a minimum

dual pumps shall be provided at all lift stations, each capable of providing
the- méximur_n design flow. Pumping units shall be sized to provide the
minimum cleaning velocity of 2.0 feet per second at the rated capacity,
assuming a C=120 for plastic pipe and C=100 for all other pipe materials in
the Hazen-Williams Formula.

4.1.5. Type - FEither the wet well or wet well/dry well type may be

approved.
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Board of Health
Interpretive Rule 16-1 Part 11
Series AR Sec. 4.2.

4,2, Design

4.2.1. Long Drive Shaft Pumps - A wet well installation in which the

pump is mounted in the wet well and connected by a drive shaft to the motor
above the wet well, will not be approved. |

4.2.2, Separation - Wet well and dry well including their super-
structure shall be completely separated.

4.2.3. Pump Removal - Provisions shall be made to facilitate removing

pumps and motors.

4.2.4. Access - Suitable and safe means of access shall be provided
to dry wells of pumping stations and shall be provided to wet wells con=
taining either bar screens or mechanical equipment requiring inspection o;-
maintenance.

4.2.5. Size - The effective capacity of the wet well should provide a

detention time not exceeding 30 minutes for the design average flow.

4.2.6. Floor Slope - The wet well floor shall have a minimum slope of
one to one towards the hopper bottom. The horizontal area of the hopper
bottom shall be no greater than necessary for proper installation and
function of the inlet. Bottoms shall have a smooth finish.

4.2.7. Protection Against Clogging - Pumps handling raw sewage may

be preceded by readily accessible bar screens with clear openings not ex=<
ceeding 2} inches, unless pneumatic ejectors are used or special devices are
installed to protect the pumps from clogging or damage. Where the size of
the installation warrants, a mechanically cleaned bar screen with grinder, or
comminution device is recommended. Where screens are located, convenient
facilities must be provided for handling screenings. For the larger or

deeper sections, duplicate protection units of proper capacity are preferred.
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(nterpretive Rule 16-1 Part 1!
Series VilI Sec. 4.2.8.

4.2.8. Pump Openings -~ Pumps shall be capabie of passing 2% inch

solids, or be of the grinder pump type when used in residential develop-
ments of 500 persons or less. Pumps for all other installations shall be
capable of passing 3 inch solids or be of the grinder pump type. Pumps
shall be non-ciog type pumps OF ejec;tors.

y.2.9, Priming - The pump shall be so placed that under normal
operating conditions it will operate under a positive suction head, except as
specified for suction lift pumps.

4.2.10. Electrical Equipment = Electrical systems and components

(e.g. motors, lights, cables, conduits, switchboxes, control circuits, etc.)

in enclosed or partially enclosed spaces shall be of materials resistant to the -

_ environment in which they are used.

4.2.11. Intake - Each pump shall have an individual intake. Wet
well design should be such as to avoid turbulence near the intake.

4.2.12. Dry Wwell Dewat2ring - A separate pump shell be provided in

the dry wells 1o remove leakage Of drainage with the discharge above the
overflow level of the wet well. A connection to pump suction is also recom=
r.nended. as an auxiliary feature. Water ejectors connected 1o a drinking
water supply will not be approved. All floor and walkway surfaces should

have an adequate slope to a point of drainage.

4,2.13. Controls - Control float cables shall be so located as not to

pe affected by the flows entering the wet well or by the suction of pumps.

Float tubes in dry wells shall extend high enough to prevent overflow.

provision should be made to automatically alternate the pump in use. Pump
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Interpretive Rule 16-1 Part 11 -
Series VIl Sec. 4.2.13. .

stations with motors or controls below grade shall be equipped with a secure
external disconnect switch.

4.2.14, Valves and Piping - Pumps shall be equipped with a full

closing valve on the suction piping except on submersible and vacuum=-primed
- pumps. A check valve followed by a gate valve shall be installed on the

discharge piping. Valves shall not be located in a wet well.

4.2.15. Ventilation - Mechanical ventilation must be provided if
routine maintenance‘will require personnel to enter the station.

4,2.15.1. Wet Wells - Ventilation may be either continuous or inter-
mittent. Ventilation, if continuous, shall -prbvide at least 12 complete air'.'
changes per hour; if intermittent, at least 30 complete air changes per hour.

4.2,15.2. .Dry Wells - Ventilation may be either con‘tinﬁous or inter- .
mittent. Ventilation, if continuous, shall provide at least six complete air
changes per hour; if intermittent, at least 30 complete air changes per hour,

4,2,16. Flow Measurement - The capability for emplacing suitable

devices for measuring sewage flow shall be provided at all pumping stations.
Such devices will be required to be in place at critically located pumping
stations.

4,2.17. Water Supply - There shall be no physical connection between

any potable water supply and a sewége pumping station.

4.2.18. Alarm Systems - All pump station installations shall be pro-

vided with a high water alarm light at the lift station.
4.2,19. Reliability - Emergency power may be required under specific
circumstances, such as, above water intakes, recreational waters, or other

situations as determined by the director. .
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4,2.20. Portable Equipment - In some instances portabie equipment

may furnish service to more than one pumping station; however, where such
equipment is utilized, it shall have the capability to operate between the wet
well and the discharge side of the station. The station shall be provided
with permanent fixtures, which will facilitate rapid and easy connection of
lines.

4,2,21. Emergency Power Generation - All emergency power genera=

tion equipment, if required, shall be provided with instructions indicating
the essentiality of rout-inely and regularly starting and running such units at
full load."

4,3. Suction Lift Pumps

4.3.1. Suction lift pumps shall be of the self-priming or vacuum
priming type.

4.3.1.1. Self-priming Pumps - Shall be capable of rapid priming and

repriming at the "lead pump on" elevation. Such seif-priming and repriming
shall be accomplished automatically' under design operating conditions.
Suction piping should not exceed the size of the pump suction and shall not
exceed 25 feet in total length. Pr"iming lift at the "lead pump on" elevation
shail Aincludve a safety factor of at least 4 feet from the maximum allowable
priming lift for the specific equipment at design operating conditions. The
combined total of dynamic suction lift at the "pump off" elevation and re-
_quired net positive suction head at design operating conditions shall not

exceed 22 feet.

4.3.1.2. Vacuum-priming Pump Stations - Shall be equipped with dual

vacuum pumps capable of automatically and completely removing air from the
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suction lift pump. The vacuum pumps shall be adegquately protected from
damage due to sewage. The combined tofal of dynamic suction lift at the
_ "pump off" elevation and required net positive suction head at design opera-
ting conditions shall not exceed 22 feet.

4.3.2. The capacity of a suction lift pump station shall be limited by
the net positive suction head and specific speed requirements as stated on
the manufacturer's pump curve under the most severe operating conditions.

4.3.3, Suctiol'ri lift pumps shall not be located within the wet well,

4.3.4. Access to the wet well shall not be through the dry well, and
the dry well shall have a gas-tigh't seal when mounted directly above the wét

well,

b.4, Submersible Pumps ' .

4.4,1, Pump Removal - Pumps shall be readily removable and replace-

able without dewatering the wet well or disconnecting any piping in the wet
well,

4.4.2. Hoist Provision - A submersible pumping facility may be re-

quired to have a hoist for removing the pump from the wet well,

4.4.3. Electrical Control Location - Electrical controls must be located

outside the wet well in a suitable housing for protection against weather and

vandalism.

4,5, Pneumatic Ejectors

4.5.1. Venting - Ejector pots shall be vented to the atmosphere.

4.5.2. Duplicate Compressors - Duplicate compressors shall be pro-~

vided and consideration shall be given to providing an air storage tank.
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4.6. Force Mains

4.6.1. Size - Minimum size of force mains to serve facilities having a

population equivalent of 500 people or less shall be three (3) inches for
solids passing pumps. Minimum size of force mains serving population equi-
valent of over 500 population, shall be four (4) inches for solids passing
pumps. Smaller size force mains may be utilized in conjunction with grinder
phmbs.

4,6.2. Air Relief Valve - Air relief valves shall be placed at high

points in the force mains.

4,6.3. Termination - The force mains should enter the receiving
rﬁan'hole with its center-line horizontal and with an invert elevation which will )
insure a smooth Iaminlar flow transition to the gravity flow section, but in no
case shall the force main enter the gravity sewer system at a point more'
than one foot above the flow line of the receiving manhole. The design shalll
especially prevent turbulence at this point. (Immediately upstream, the
force main design shall include a positive trap to keep the force main full of

liquid at all times.) For discharge into deep manholes, a raised section may
be provided, and for shallow manholes, a depressed section may be pro-
vided. Attention should be given to the use of inert material or protective
coatings for receiving manholes and sewers to prevent deterioration as a
result of hydrogen sulfide.

4,6.4. Materials of Construction -~ Force mains shall be constructed of

plastic, cast iron, asbestos cement or cement lined steel pipe bearing the nsf

seal and of the pressure class required by the total dynamic head.

Page 25




Board of Health
Interpretive Rule 16~1 Part 11 .

Series Vil Sec. 4.6.5.

4.6.5. Anchoring - Force mains shall be sufficiently anchored within

the pump station and throughout the line length. The number of bends shall

~be as few as possible. Thrust blocks, restrained joints, or tie rods shall be
provided where restraint is needed.

5.0. Vacuum Sewage Collection Systems

5.1. Main Lines
5.1.1. Materials
- I I PVC or ABS of schedule 40 DWV, Class 200, or SDR 21.

5.1.1.2. Joints may be either solvent welded, "0"-Ring, or heat
fusion joints, which have been been specifically designed to seal agains"_c
vacuum.

5.1.2.1. Minimum diameter pipe size shall be three inches in the
collection system,

5.1.2.2. Cleanouts shall be provided at a maximum of every 200 feet
on straight runs and at changes in direction.

5.1.2.3. Line shall be buried as deeply as dictated by frost depth or
load condition.

5.1.2.4, Thrust blocks shall be located at each change in direction of
the vacuum main.

5.1.2.5. Maximum length of any vacuum main shall be 6,000 feet,
however, longer lengths may be considered, provided adequate justification
is presented, which will assure proper operation. The length of collection

line must be justified based upon engineering calculations.
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5.1.2.6. The lines shall be sized to provide a minimum of 2 fps
velocity and shall accomodate the peak load from each residence or building
served.,
5.1.2.7. The manufacturer's recommendation for reform pockets and
lifts shall be utilized. |
- 5.1.2,8. Total available head loss from any input point should not
exceed 18 feet of water. Five feet of water should be reserved for valve
operation.
5.1.2.9. lnstallétion of the collection system shail meet the following
tightness test specificatior:\ "the system shall be vacuumed to 24 inches of
- mercury vacuum pressure, allowed 15 minutes‘ to stabilize, and thereafter
. | shall not lose more than 1% vacuum pressure per hour over a minimum of a
four-hour period." Testing should be done prior to the installation of
valves.

5.2. Ho{_'se Connections

5.2.1. Valves shall be actuated by pneumatic or electric controllers.
Those valve systems which are electrically controlled shall require a separate
e-leqtri_cal power source at each val;/e site to control valve operation.

5.2.2., The valve shall be located outside the dwelling. The pipe
between the dwelling and valve shall be located to provide 10-15 gallons
storage, or a 30 gallon tank shall be located between the dwelling and the
valve. A permanent maintenance easement for the valve and its appurten-
ances shall be required.

. 5.2.3. Valve boxes shall have a solid bottom, and be counter

weighted to prevent flotation when located in an area subject to flooding or
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high ground water. The cover and valve box material shall be of adequate
strength to withstand the expected maximum dynamic and static loading con-

_ ditions. Valve boxes shall be well vented to reduce condensation, and con-
structed of corrosion resistant material.

5.2.4. The vent system for thel house must have a diameter of three
inches or greater to prevent evacuation of traps during vacuum valve opera-

“tion. The vent pipe shall be extended above the eaves of the house. Other
methods for venting will be considered on a case by case basis.

5.2.5. Those systems using a pneumatic controller shall have adequate
protection of the sensor controilers, and any portion of -the controlle;j
apparatus vented to atmosphere shall be protected from flooding, screened
from insect entry-, and provided with rain covers. ' . .

5.3. Sewage Collection Tanks

5.3.1., The sewage collection tanks shall be of either coated welded
steel or fiber glass and shall be vacuum tight.

5.3.2. FEach inlet to the tank shall have its own shut-off valve.

5.3.3. Liquid level sensors shall be installed to operate the discharge
sewage pumps, the high level alarm and to interrupt the electrical power to
the vacuum pumps.

5.3.4. The collection tank shall be sized to hold a maximum of 10
minutes design flow. Collection tanks shall be sized at 1.5 x operating
volume or a minimum of 400 gallons.

5.4. Vacuum Pumps

5.4.1. Vacuum reserve tanks shall be installed in series between the .

sewage collection tank and the vacuum pumps.
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5.4.2. Either liquid ring or sliding vane vacuum pumps may be used,
as long as they are compatible with pumping moist air containing some sewer
gases.

5.4.3. A check valve shall be installed between the vacuum reservoir
tank and the vacuum pumps.

5.4.4, Dual vacuum pumps, each capable of handling the load, and
er.'nergency back-up power shall be provided.

5.4.5. The vacuum pump exhaust shall be vented outside the build-~
ing. If there is a poésibility of objectional odor;s, due to proximity of in=-
6abited dwellings, the ev-acuation line from the vacuum reserve shall have
carBon absorption.

5.5. Sewage Pumps

5.5.1. Dual pumps, each capable of handling 2.5 times the averageﬁ
daily flow, shall be provided.

5.5.2. Emergency back-up power shall be provided to operate the
entire system.

5.5.3. The sewage pumps shall be capable of meeting the NPSH re-
q'uirements aé dictated by the vacuum conditions in the sewage collection
tanks.

5.5.4. Shut-off valves shall be provided so that each pump may be
isolated for repairs.

5.5.5. The discharge piping shall incorporate a check valve, gate
valve arrangement such as utilized in a conventional pump s'gation.

5.5.6. High level alarms and loss of vacuum alarms shall be located in

an area which is manned 24 hours/day.
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5.6. Design Requirements

5.6.1. Hydraulic calculations for the vacuum mains and force mains

~must be submitted with the application.

5.6.2. Plans and profiles of all mains must be submitted. Profiles

" must indicate depth to mains. All valves must be indicated on the plans.
5.6.3. The manufacturers recommendations shall be followed in

design, when these standards are not applicable.

5.7. Maintenance and Operation

5.7.1. Factory trained maintenance personnel employed by the entity
shall be available 24 hours/day. ‘

5.7.2. Spare valves, controllers, valve pits, etc. must be kept in
inventory. '

5.7.3. Mixing of equipment (different makes and modeis) for a
specific project will not be allowed.

5.8, Miscellaneous

5.8.1., Collection stations shall be supplied with ventilators and heater
dehumidifiers.

5.8.2. Branch lines shall have individual cut off wvalves to allow
isolation of the line for repair.

5.8.3. In new systems where water saving devices (such as vacuum
toilets) are used, some lessening in the size of the treatment units shall be
considered based upon review and approval of the director.

5.8.4, Spare controllers, valves, and sensors shall be retained on a

basis of 1 per each 10 units installed.
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5.8.5. House vent stacks must be at least three inches in diameter.
If necessary, a three to four inch stack shall be installed on the gravity
sewer lateral adjacent to the house wall.
5.8.6. Relation of Vacuum lines to water lines shall be as for gravity

lines. (See Subsection 2.19.4)

6.0. Pressure Sewage Collection System
| 6.1. General
6.1.1. Simplex units shall serve no more than two residences. Du-
plex units shall serve no more than four residences., Other multiple source
a-pplications shall be appro.ved by the director.

6.1.2. Types of Pressure Systems

6.1.2.1. Grinder Pump Pressure System
6.1.2.2. Septic Tank Effluent Pumping Pressure System

v.1.3. Types of Pumps

6.1.3.1. ° Submersible, Centrifugal Grinder Pumps - Pumps shal! be

readily removable and replaceable without dewatering the wet well.

6.1.3.2. Semi-Positive Displacement Grinder Pumps

A. Pumps shall be readily' removable and replaceable without de-
watériﬁg the wet well.

B. Pressure relief valves are required unless other means of pressure
relief are approved.

6.1.3.3. Non-Clog Submersible Centrifugal Effluent Pumps

6.2. Design Requirements

v.2.1. Hydraulic Calculations - Calculations must be submitted with

the application,
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6.2.1.1. Peak flows shall be determined from the manufacturers recom-
mendations based upon the pumping equipment used.

6.2.1.2. Head losses due to valves and fittings must be included in
the hydraulic calculations.

6.2.1.3. For purposes of calcuiation, a C=100 in the Hazen-Williams
Formula must be used for all pipe, except a C=120 can be used for plastic
pipe.

6.2.1.4. Desi-'g;‘n velocity shall be in the range of 2 to 35 ft/sec.

6.2.1.5. Design life of the pumps shall be computed on the basis of
ten (10) years.

6.2.2. Plans - Plans and profiles of all pressure mains must be sub-

mittedt Pr‘oﬁles-must indicate depth of pressure mains. All valves must be
indicated on the plans.

6.2.3. Design - The design shall be in accordance with the standards
herewith stated, except when not covered by this standard, then the manu-
facturer's recommendations shall be followed.

6.3. Pressure Mains

6.3.1. Type (Minimum Pressure Rating)
PVC SDR 21, Schedule 40, or PVC SDR 26 may be used.
6.3.2, Color - All pressure pipe shall be colored solid grey.

6.3.3. Size - The minimum size service line from the grinder pump to

the collection main shall be 1i".

6.3.4. Valves and Cleanouts

6.3.4.1. Mains must be valved at junctions in order that segments of

the system may be taken out of service for maintenance.
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be provided at junctions S0 that lines may be

6.3.4.2. Cleanouts shall

cleaned.
0 to 600 feet

6.3.4.3. Cleanouts with valves shall be placed every 40

on straight runs.
lves shall be located at changes in direction

6.3.4.4. Cleanouts and va

of the lines.
s shall be provided at high points in the

§.3.4.5, Air release valve

line.
t the ends

6.3.4.6. Ball or gate valves with cleanouts shall provided a

of lines. .

6.3.4.7. A method of provi

ding continuity of service shall be pro-

or lines.

vided for main collect
s - Concrete thrust blocks shall be provid

6.3.5. Thrust Block ed at
nd at "T" junctions.
e following methods shall be provi

changes in direction a
ded:

6.3.6. Flushing - One of th
nks of one-thousand gallons capacity with pumps at

6.3.6.1. Flush ta

the ends of lines.
6.3.6.2. Water hydrants (Wwith backflow preventers) at the end of

lines. The backflow preventer shall be of the reduced pressure type and
shall be non-removable.

Wwater tank truck with pumps.

6.3.6.3.
be as for gravity lines.

(See

6.3.7. Relation to water lines shall

Subsection 2.19.4)

6.4, Grinder Pump Pressure System
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6.4.1. Location

6.4.1.1. The pump station shall be located outside the residence or
_ commercial building. |
6.4.1.2. The control box for a single residence unit shall be located
" on the outside of the building, preferably with the pump station.

6.4.1.3. For duplex grinder pump stations the control box shall be
located with the pump station.

6.4.2. Electri‘lcal

6.4.2.1. Control panels shall be of the NEMA type 3 Enclosure.

6.4.2.2, The pump and float electrical controls shall have provision';;
for disconnection without entering the main control box.

6.4.3. Ala.rms

6.4.3.1. Where a single unit grinder pump station is utilized, a high
water alarm light shall be placed outside the residence.

6.4.3.2. Where a dual grinder pump station is utilized, an alarm light
and an audio alarm shall be placed at the control box by the pump station.

6.4.4. Emergency Holding

6.4.4.1, If a septic tank exists, such a tank maybe used for an
emergency holding tank.

6.4.4,2. 1In areas of freque'nt power outages of a duration of more
than four hours each, emergency holding tanks of 200 gallons capacity shall
be installed.

6.4.5. Sequence of Connections - The sequence of valves, pump, and

other appurtenances from the residence to the collection force main shall be
as follows: four inch (4") sewer line, gate valve, pump, check valve, and

connection line with 45 degree bend in the direction of flow.
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6.4.6. Check and Gate Valves

6.4.6.1. Check or gate vaives shall be either plastic or bronze.

6.4.6.2. Check valves may be either swing check or ball type. if
swing type check valves are utilized, a 1 to 2 foot horizontal run of straight
pipe shall be constructed on the downstream side of the check valve.

6.4.7. Level Controls - Level controls in the pump station shall be

either mercury magnetic switches or mercury switches.

6.5. Septic Tank Effluent Pressure Systems

6.5.1. Location (Same as Grinder Pump Pressure Systems; See Sub-
:;-.ection 4,.4.1)
| 6.5.2. Controls

6.5.2.1. Contfol panels shall be NEMA type 3 enclosure.

6.5.2.2. The pump and float controls shall have provision for dis-'
connection without entering the main control box.

6.5.3. Alarms (Same as Grinder Pump Pressure Systems; See Sub-
section 6.4.3)

6.5.4. Sequence of Connections - The sequence of valves, pump, and

other appurtenances from the residence to the collection force main shall be
as -fol-lm)vs: four inch (4") sewer line, septic tank, pumping chamber with
pump, check valve, gate valve and connection to main collection line with 45
degree bend in direction of flow.

6.5.5. Check and Gate Valves (Same as Subsection 6.4,6)

6.5.6. Level Controls (Same as Subsection 6.4.7)

6.5.7. Provisions for the treatment of septage shall be provided at

the plant. A septic tank pumping vehicle shall be provided,
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6.6. Maintenance and Operation

6.6.1. In the interest of obtaining proper maintenance and operation
on a pressure sewer system, such a system must be either:

6.6.1.1. Under the jurisdiction of a public entity.

6.6.1.2. Under the jurisdiction of a private company regulated by the
Pubtic Service Commission.

6.6.2. Maintenance personnel employed by an entity operating a
pressure system must attend a factory training course on maintenance and
operation of the proposed units.

6.6.3. A truck provided with a hoist is recommended. .

6.6.4. Permanent maintenance easements are required if the location
of the pumping équipment and other appurtenances is on private property.

'6.6.5. Spare parts, such as air relief valves, gate valves, relay
switches, etc. must be kept in inventory.

6.6.6. Mixing of equipment (makes, models) for a specific project will
not be allowed.

6.6.7. Spare pumps shall be provided in the initial design as follows:

Installed Units Spare Units

1 to 10 1
11 to 20 2
21 to 30 3
31 to 40 4
41 to 50 5
51 to 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
director,
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1.0. GCeneral
1.1. Sewage treatment plants shall be designed to provide for an
estimated population 20 years hence. All plants shall be designed so they
can readily be increased in capacity except where circumstances preclude

the probability of expansion.

~1.2. Plant Location -~ A sewage treatment plant site shall be as far

as practicable from any present built-up or any area which will probably be
built up within a reasonable future period. A buffer zone as indicated in
Table 1 shall be provided. from any surrounding occupied structure to the
plar;t site. The direction of prevailing winds‘ should be considered when
selecting the plant site. The pla'nts operational units shall be located at an
elevation which is not subject to the 100 year flood or shall otherwise be
adequately protected agains:c 100 year flood damage. The plant shall remain
fully operational during a 25-year-flood. The plant shall be readily access-

inle in all seasons. The site shall e of sufficient size to accommodate

expansion or addition of facilities to increase the degree of treatment.
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Table 1

BUFFER ZONE REQUIREMENTS FOR SEWAGE TREATMENT UNITS

Package Sewage Treatment Plants Buffer Zone Reguirements

40,000 gpd or less and polishing ponds,
package sand filters and alternating

surface sand filters, TKN removal

_ equipment, aerated lagoons 100 feet
40,001 gpd -- 100,000 gpd 200 feet
.  greater than 100,000 gpd | 300 feet

Stabilization Ponds, Trickling Filters, Land Treatment Systems.
ANl units ' . 300 feet

1.2.1. The buffer zone requirements in Table 1 may be waived by the
director upon filing of a release of the requirements by the owner(s) of the
occupied structure within the buffer zone.

1.3. Ouality of Effluent

1.3.1. Surface Water Discharge - The required degree of wastewater

treatment shall be based on the stream standards and water quality criteria
established by the Water Resources Board and effluent limitations established
. by the Division of Water Resources. More strigent requirements may be

established by the director if a public water supply intake, a recreational
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water use area or aquaculture is located downstream from the discharge

point.

1.3.2. Land Discharge - See Subsection 16,

1.3.3. New Processes, Methods and Equipment - The policy of the

" director is to encourage the development of new processes, methods and
equipment for sewage treatment. The following may be required:

1.3.3.1. Monitoring observations, including test results and engineer-
ing evaluations, deﬁdnstrating the efficiency of such processes.

1.3.3.2., Detailed description of the test methods.

1.3.3.3. Testing, includiné appropriately-composited samples, under
various ranges of strength and flow rates (including daily variations) and
waste temperatures over a sufficient length of time to derﬁonstrate.perfor-
mance under climatic and other conditions which may be encountered in the
area of the proposed installations.

1.3.3.4. OQther appropriate information. The director may require
that appropriate testing be conducted and evaluations made under the super-
vision of a competent process engineer other than those employed by the
manufacturer or developer.

1.3.3.5. A performance bond may be required.

1.4, Design |

1.4.1. Industrial Wastes - When treating industrial and institutional

wastes in a sewage treatment works, consideration shall be given to the
character of the wastes in the design of the plant. In such cases, treat-
ability studies on the composite wastewater may be required prior to the

plant design.
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1.4,2, Hydraulic Loading - The design of treatment plant units shalli

be based on the average rate of sewage flow per 24 hours except where
significant deviations from the normal daily flow pattern are noted.

1.4.3. Existing Sewage Systems - Where there are existing sewers,

the volume and strength of sewage‘ flow shall be determined. These data
shall be obtained from actual flow measurements, preferably for both wet and
dry weather periods. Laboratory analysis shall be made on flow proportional
composite samples taken over 24~hour periods. Plans and specifications for
sewage works to serve existing sewage systems will be designed.on the basis
é)f characteristics and stréngth of sewage as shown by results of composite
sam’ples examined and gaugings of the pres-ent flow plus allowance for
estimated increase in population. In addition, non-excessive infiltration/in=
flow will be included.

1.4.4, New Sewage Systems - Where new ‘sewers are 1o be con-

structed, plans for sewage treatment works shall be designed on the basis of
70 gallons per capita per day or estimates based upon a minimum one (1)
years fully documented analysis of water use records adjusted for con-
sumption and losses.

1.4.5. Organic Loading - The design organic loading shall be com=-

puted in the same manner used in determining design flow. Generally,
organic loading shall be computed at 0.17 pounds of five-day BOD per person
per day.

1.4.6. Conduits - All piping and channeis shall be designed to carry
the maximum expected flows. The incoming sewer shall be designed for free

discharge. Bottom corners of the channels must be filleted. Pockets and
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corners where solids can accumulate shall be eliminated. Suitable gates shall

be placed in channels to seal off unused sections which might accumulate
solids. The use of shear gates or stop planks is permitted where they can
be used in place of gate valves or siuice gates.

1.4.7. Arrangement of Units = Component parts of the plant shall be

arranged for greatest operating convenience, flexibility, economy, and so as
to facilitate installation of future units. Multiple treatment units shall be
provided for plants' greater than 100,000 gallons in size. Appurtenances
shall be provided in such a manner that any unit may be temporarily taken
out of service. The remainder of the plant must be operational with the ur{_it
or units out of service. In the case of oxidation ditches, the above require-
ments are satisf‘i;ad if multiple rotors are provided. . .

1.5. Miscellaneous

1.5.1. Provisions for Taking Units Out of Service - Properly located

and arranged diversion piping and structures shall be provided so that
either dual or multiple units of the plant can be removed from service inde-
pendently for inspection, maintenance, and repairs.

1.5.2. Dewatering - Means shall be provided to dewater each unit.
Due consideration shall be given to the possible need for hydrostatic
pressure relief devices.

1.5.3. Construction Materials - Due consideration shall be given to

the selection of materials which are to be used in sewage treatment works
because of the possible presence of hydrogen sulfide and other corrosive

gases, greases, oils, and similar constituents frequently present in sewage.

This is particularly important in the selection of metals and paints. Dis-
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similiar metals should be avoided to minimize galvanic action. Cathodic
protection is required for all steel tanks.

1.5.4. Covering Units - Properly vented covers may be used.

1.5.5. Painting - The use of paints containing lead or mercury should
be avoided. In order to facilitate indentification of piping it is suggested
that the different lines be color-coded. The following color scheme is recom-

.en e for purposes of standardization.

Sludge line Brown
Cas line Orange
Potable wéter line Blue
Chlorine line Yellow
Sewage line Gray
Combressed air line  Green

Water lines for

heating digesters

or buildings Blue with 6 inch
fed bands spaced

30 inches apart

The contents shall be stenciled on the piping in a contrasting color. The
above color scheme is only required for plants of over 100,000 gallons in
size.

1.5.6. Operating Equipment - The specifications shall include a com-

plete outfit of tools and accessories for the plant operator's use, such as
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squeegees, wrenches, valve keys, rakes, shovels, etc. A portable pump is
desirable. Readily accessible storage space and work bench facilities shall
be provided and consideration given to provision of a garage area which

would also provide space for large equipment, maintenance and repair.

1.5.7. Gradina and Landscaping - Concrete or agravel walkways

should be provided for access to all units. Where possible, steep slopes
shall be avoided to prevent erosion. Surface water shall not be permitted to
drain into any unit. Particular care shall be taken to protect trickling filter
beds, sludge beds, and intermittent sand filters from surface water. Pro-
vision should be made. for landscaping, particularly when a- plant must bi'e
located near residential areas.

1.6. Plant Outfalls

1.6.1. Outlet - The outfall sewer, where practicable, shall be ex-
tended to the low water level of the receiving body of water in such a
manner to insure satisfactory dispersion of the effluent thereto, and insofar
as practicable, it shall have its outlet submerged. Headwalls may be used
where adequate dispersion is obtained without carrying the outfall into the
stream.

1.6.2. Design and Construction - The outfall sewer shall be so con=

structed and protected against the effects of flood water, ice, or other
hazards as to reasonably insure its structural stability and freedom from
stoppage.

1.7. Essential Facilities

1.7.1. Emergency Power

1.7.1.1. General - All plants greater than 100,000 gallons in size
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shall be provided with an alternate source of electric power to allow con-
tinuity of operation during power failures, except as noted below.

A. Methods of providing alternate sources include:

1. The connection of at least 2 (two) independent public utility
sources, such as substations. A pewer line from each substation is recom-
mended, and will .be required unless documentation is received and approved
by the reviewing agency verifying that a duplicate line is not necessary to
minimize water quality violations;

2. Portable or -in-place internal combustion engine eqeipment which
will generate electrical or mechamcal energy; and

3. Portable pumping equipment when only emergency pumping is .

required.

B. Power for Aeration - Standby generating capacity normally is not.
required for aeration equipment used in the activated sludge process. Where
power outages' of four (4) hours or more are common, auxiliary power for
minimum aeration of the activated sludge will be required. Full power gen-
erating capacity may be required by the reviewing authority on certain
critical stream segments.

C. Power for Disinfection - Continuous disinfection, where required,

shall be provided during all power outages.

1.7.2. Electrical Equipment - All electrical equipment such as motors

and local controls, and electrical conduits shall either be located at an
elevation above the 100 year flood level or be of waterproof design. All
outdoor equipment shall be adequately protected from the weather. Motors

located indoors, and near liquid handling piping and equipment, shall be of
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splashproof design. All electrical wires in underground conduits or in
conduits that can be flooded shall have water resistant insulation as identi=

_ fied in the National Electrical Code.

1.7.3. Water Supply

1.7.3.1. General - An adequat.e supply of drinking water shall be
provided for use in the laboratory and general cleanliness around the plant.
No piping or other connections shall exist in any part of the treatment works
which, under any éondition, might cause the contamination of a drinking
water supply. The chemical quality should be checked for suitability for the
intended use, in heat exchangers,' chlorinators, etc. ‘

1.7.3.2. Direct Connections = The drinking water supply line to each

treatment plant 's;hall be equipped, as a minimum, with an approved reduced-
pressure type backflow preventer. These devices must be installed in a
location to prevent flooding, corrosion and allow for adequate, quick service
and periodic inspections. installation in below grade meter type vaults will
not be acceptable. All water supply take-off points must follow the devices
and no extension of this line to serve the public shall be allowed. Drinking
water from a municipal or separate supply may be used directly at points
above grade for the following hot and cold supplies:

A. Lavatory sinks

B. Water Closets

C. Laboratory sinks which are equipped with approved vacuum
breakers.

D. Showers

E. Drinking fountains
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F. Approved outside hydrants

G. Hose bibbs which are equipped with nonremovable vacuum
breakers.

H. Chlorinators provided with suitable vacuum breakers or other
approved backflow preventers appropriately installed. Hot water for any of
the above units shall not be taken directly from a boiler used for supplying
hot Water to a sludge heat exchanger or digester heating coils.

1.7.3.3. Indirect Connection -~ Where a potable water supply is to be

used for any purpose in a plant other than those listed in Subsection
'1.7.3.2, a break tank, préssure pump, and pressure tank shall be provided.
Water shall be discharged to the break tank th'rough an air-gap at least six
(6) inches above the‘maximum flood line or the spill line of the tank, which~
ever is higher. A sign shall be permanently posted at every hose bibb,'
faucet, or stop cock located on the water system beyond the break tank t.o
indicate that the water is not safe for drinking.

1.7.3.4. Separate Drinking Water Supply - Where it is not possible to

provide drinking water from a public water supply, a separate well may be
provided. Location, construction and testing of the well shall comply with
req-uifeﬁents of the state department of health. Requirements governing the
use of the supply are those contained in Subsection 1.7.3.2 and Subsection

1.7.3.3. Approval of the supply must be obtained from the director prior to

construction,

1.7.3.5. Separate Non-Drinking Water Supply - Where a separate

non-drinking water supply is to be provided, stop cocks, hose bibbs, and
other water outlets shall be posted with a permanent sign indicating the

water is not safe for drinking.
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1.7.4. Sanitary Facilities - All sewage treatment plants with labora-

tory facilities shall be provided with a shower, toilet, and lavatory. Locker

- facilities shall also be provided.

1.7.5. Sewage Flow Measurement - Facilities for measuring the volume
" of sewage flows shall be provided at ali treatment works greater than 100,000
gallons in size. All plants having a capacity of greater than 100,000 gallons
per day shall be equipped with indicating, recording, and totalizing equip~
ment for effluent floﬁ measurement,

1.7.6. Floor Slope - Floor surface shall be sloped adequately to a
point of drainage. ‘

1.7.7. Stairways - Stairways shall be installed with a slope of 30 to
35 degrees from the horizontal to facilitate carrying samples, tools, etc. All
risers in a stairway should be of equal height. All stairways must be pro-
vided with handraiis.

1.8. Safetv - and visitors from hazards. Following are the minimum

requirements for all plants:

1.8.1. Enclosure of the plant site with a minimum six feet high fence
with a locked entrance gate designed to discourage the entrance of unauthor-
ized persons and animals.

1.8.2. Installation of handraiils, grating, and guardrails where nec-
essary, such as open basins, screen channels, mechanical equipment and
other hazardous places. For all extended aeration plants of 40,000 gallons
per day or less grating will be required.

1.8.3. Provision of first-aid equipment.

1.8.4. Posting of "No Smoking" signs in hazardous locations.
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1.8.5. Provision of protective clothing and equipment such as gas
masks, gloves, etc.

1.8.6. Provision of portable blower and sufficient hose.

1.8.7. Explosion proof electrical equipment, nonsparking tools shall be
provided in work areas where hazardous conditions may exist, such as
digester vaults and othér‘ locations where potentially explosive atmospheres of
fiamrﬁable gas or vapor accumulate.

1.8.8. All electrical wiring shall be properly grounded and insulated.
No part of the plant piping may be used for grounding.

' 1.8.9. Portable ligHting equipment shall be provided.

1.8.10. All manhole steps shall have sli'p-proof rungs and the steps
shall be of the railroad type which will help prevent foot slippage off the
~ends of the rungs.

1,8.11. Separate storage located remotely from the plant shall b;e
provided for ffammable and hazardous material.

1.8.12. Heating devices with open flames shall be located in separate
rooms with outside entrances, and at grade or above.

- 1.8.13. Particular safety precautions for gas-collection piping shall be -
insfaliea. _

1.8.14. Adequate ventilation must be provided.

1.8.15. Chlorinator rooms and chlorine storage areas shall be equip~
ped with heat, light, and a ventilation fan must be capable of being turned
.on from outside the room. The room shall be at grade or above. A viewing

window from the plant interior shall be provided.
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1.8.16. The treatment works should comply with the provisions of the

Occupational Safety and Health Act (OSHA).

1.9. Laboratory Space - All treatment works shall have facilities,

either contractual or on-site, for making the necessary analytical deter-
" minations and operating control tests.' Whenever an on-site laboratory is
utilized, isolation should be such as to render the laboratory reasonably free
from the adverse effects of noise, heat, vibration, and dust. Minimum
laboratory space for facilities not performing BOD and suspended solids
testing on=site shall be 100 square feet floor space with 35 square feet bench
area. Facilities providing on-site BOD, suspended solids, and fecal coliforr'p
analysis shall provide a minimum of 400 square feet floor space and 150
square feet of Bench space. |f more than two persons will be working in
the laboratory at any given time, 100 square feet of additional space shoulid
be provided for each additional person. Advanced wastewater treatment
plants shall provide a minimum of 100 additional square feet of floor space
with proportionate increase in bench space. Lists of laboratory equipment

shall be compiled from the latest edition of Standard Methods for the Exam-

ination of Water & Wastewater, by APHA - AWWA - WPCF.

1.10. Laboratory Equipment - All treatment works shall be provided

with laboratory equipment determined by the director based upon type and
complexity of the treatment process. However all extended aeration treat-
ment plants of 100,000 gallons per day or less shall be provided with the
following:

1.10.1. Test kit for pH and for chlorine residual. This test kit shall
be of the comparator type as manufactured by Hach, Taylor, Hellige or

Wyandotte.
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1.10.2. Two (2) 1-liter graduated beakers,
1.10.3. Secchi disk.
1.10.4, Squeegee with proper length of handle, five (5) quart bucket

and rubber gloves.

2.0. Screening Devices and Comminutors

_ 2.1. Bar Racks and Screens

2.1.1. Protection for pumps and other equipment shall be provided by
either coarse bar racks or bar screens. Protection -for comminutors shouia
_be provided by coarselbar racks.

2.1.2. Location .

2.1.2.1. Indoors - Screehing devices, %nstalled in a building where -

other equipment or offices are located, should be accessible only through a
separate outside entrance.

2.1.2.2. Qutdoors - Screening devices installed outside shall be
protected from-f"reezing.

2,1.2.3. Access ~ Screening areas shall be provided with stairway
access, lighting and ventilation, and a convenient means for removing the
l:»'Ct"eer_wirjg;s. . |

2.1.3. Design and Installation

2.1.3.1. Bar Spacing - Clear openings between bars should be no

less than one inch for manually cleaned screens. Clear openings for mech=
anically cleaned screens may be as small as 5/8 of an inch. Maximum clear
openings should be 1 3/4 inches.

2.1.3.2. Slope - Manually cleaned screens, except those for emer-
gency use, should be placed on a slope of 30 to 45 degrees from the hori-

zontal,
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2.1.3.3. Velocities - At normal operating flow conditions, approach
velocities should be mo less than 1.25 feet per second, to prevent settling;
and no greater than 3.0 fps through the bar screen to prevent forcing
material through the openings.

2.1.3.4, Channels - For plants of greater than 100,000 gallons per
day, dual channels shall be provided and equipped with the necessary gates
to isolate flow from any screening unit. Provisions shall also be made to
facilitate dewatering' each unit. The channel preceding and following the
screen shall be shaped to eliminate stranding and settling of solids.
Channels shall be 3 to 6 inches below the invert of the incoming sewer}

2.1.3.5. Mechanical Devices - A positive means of locking out each

mechanical device shall be provided. : _ .

2.1.4, Control Systems

2.1.4,1, Timing Devices - All mechanical units without timing devices

must run continuously. All mechanical units which are operated by timing
devices shall be provided with auxiliary control which will set the cleaning
mechanism in operation at predetermined high water elevations.

2.1.4.2. Electrical Fixtures and Controls - Electrical fixtures and

controls in screening areas where explosive gases may accumulate shall meet
the requirements of the National Electrical Code for Class 1, Group D,
Division 1 locations.

2.1.4.3. Manual Override - Automatic controls shall be supplemented

by a manual override,

2.1.5. Auxiliary Screens - Where mechanically operated screening or .

comminuting devices are used, auxiliary manually cleaned screens shall be
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provided. Design shall include provisions for automatic diversion of the
entire sewage flow through the auxiliary screens should the regular units

fail.

2.1.6. Fine Screens = The use of fine screens in lieu of sedimentation

is not permitted. In special cases where it can be demonstrated that the
features peculiar. to fine screens may be advantageous, such proposed in-
stallation may be approved by the department of health on a case-by-case

basis.

2.1.7. Disposalvof Screenings - Facilities must be provided for re-
moval, handling, storage,‘ and disposal of screenings in a sanitary manner.
Mar;ually cleaned screening facilities shall incluae an accessible platform from .

which the operator may rake screenings easily and safely. Suitable drainage
facilities shall be provided both for the platform and for storage areas_.'
Grinding of screenings and return to the sewage flow is prohibited. Open
area disposal is prohibited. Screenings may be buried in a manner approved
by the director or placed in a landfill when permitted.

2.2. Comminutors

2,2.1. Location - Comminutors may be required at sewage treatment
plants 40,000 gallons. or greater in size. Comminutors should be located
downstream of any grit removal equipment.

2.2.2. Size -~ Comminutors shall be designed to handle peak flow.

2.2.3. Installation - A bar screen bypass channel shall be provided.
The use of the bypass channel should be automatic at depths of flow ex-

ceeding the design capacity of the comminutor.
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2.2.4, Servicing - Provision shall be made to facilitate servicing units
in place and removing units from their location for servicing.

2.2.5. Macerators and Crinder Pumps - Macerators and grinder pumps

or similar devices may be used in lieu of comminutors where approved by the
- director.

3.0, Grit Removal

3.1. General - Grit removal facilities shall be provided for all sewage
treatment plants serving combined sewer systems. Provision shall be made
for further installation of grit removal facilities for all plants of greater than
100,000 gallons in size serving new sanitary sewer systems. Grit removal
facilities may be required for new plants serving existing sewer systems.
All sewage treatment plants having anaerobic digesters -will require grit .
removal,

3.2. Location - Grit removal facilities, except in unusual circum=-

stances shall be located ahead of pumps and comminuting devices, and coarse
bar racks should be placed ahead of mechanically cleaned grit removal
facilities.

3.3. Type and Number of Units - Grit removal facilities for plants

treating wastes from combined sewers shall have at least 2 manually cleaned
units or one mechanically cleaned unit and one manually cleaned unit.
Facilities other than channel-types are desirable for plants 100,000 gallons or
greater in size, if provided with flexible controls for agitation or air supply
devices and with grit removal equipment.

3.4, Velocity-Controlled Grit Removal

3.4.1. Inlet - Infet turbulance shall be minimized. .
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3.4.2. Velocity and Detention - Channel-type chambers shall be

designed to provide a velocity of 1 foot per second. The detention time
shall- be based on the size of particles (0.21 mm) to be removed. The
design shouid take into consideration undesirable turbulence and velocities at
inlets and outlets.

3.4.3. Grit Washing - The need for grit washing should be deter-~

mined by the method of final grit disposal.
3.4.4. Drains - Provisions shall be made for dewatering each unit.

3.4.5. Water - An adequate supply of water under pressure shall be

provided for clean up.

3.4.6. Grit Removal - Grit removal facilities located in deep pits shall .

be provided with mechanical equipment for pumping or hoisting grit to
ground level. Such pits shall have a stairway, elevator or manlift, ventila-
tion, and lighting, and be provided with means of drainage.

3.5. Aerated Grit Removal

3.5.1. Air Diffusers - Air diffusers shall be located on one side of

the tank, 2 to 3 feet above the tank bottom.

) 3.5.2. Air Supply Rate - A detention time of 3 minutes at the maxi-

mum rate of flow shall be provided.

3,5.3. Inlet and Qutlet - Design of the aerated grit chamber must be

such as to prevent short circuiting at the inlet and outlet. The inlet to the
chamber shall introduce the wastewater directly into the circulation pattern
caused by the air diffusion. The outlet shall be at a right angle to the inlet

and a baffle shall be instalied near the outlet,
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3.5.4. Grit Removal - The aerated grit chambers shall be provided

with mechanical grit removal equipment.

3.6. Grit Handling - Impervious surfaces with drains shouid be pro-

vided for grit handling areas. If grit is to be transported, the conveying
" equipment should be designed to avoid loss of material and to provide pro-
tection from freezing.

3.7. Grit Disposal - Grit may be buried in a manner approved by the

director or placed in a landfill when permitted.

4.0. Pre-aeration

4.1. General - ‘Pre-aeration of sewage to reduce septicity may be

required in special cases.

5.0. Flow Equalization ’ .

5.1. General - Flow equalization shall be provided where large daily

variations in organic or hydraulic loadings are expected.
5.2. Location - Equalization basins shall be located downstream of
pretreatment facilities such as bar screens, comminutors, and grit chambers.
5.3. Type - Flow equalization can be provided by using separate
basins or on-line treatment units, such as aeration tanks. Equalization

basins may be designed as either in-line or side-line units.

5.4, Design
5.4.1. Mixing - Mixing reguirements for normal raw domestic waste-

waters shall range from 0.02 to 0.04 hp/1000 gallons of maximum storage

volume,

5.4.2. Aeration = A minimum of 1.0 mg/1 of dissolved oxygen shall be .
maintained in the mixing basin at all times. Air supply rates should be a

minimum of 1.25 cfm/1000 gallons of storage capacity.
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5.4.3, Storage - Sufficient storage shall be provided to allow the

sections of the plant which follow the storage to operate at or at less than

their rated design capacity.

5.4.4, Detention/Eqgualization - Basins designed for a combination of

storage of wet weather flows and equalization shall be compartmentalized to
allow utilization of a portion of the basins for dry weather flow equalization.

5.4.5. Flow Discharge Control - Multiple pumping units capable of

delivering the desired flow rate from the equalization basin with the largest
pumping unit out of service shall be provided.

5.4'..6. Aeration Support - When floating surface aerators are pro-

vided, provisions shall be made to protect the units when the tank is de- -

_ watered.

5.4,7. Basin Cleaning - Facilities shall be provided to flush solids

and grease accumulations from the basin walls,

5.4.8. Scum Control - For plants greater than 100,000 gallons in size

a high-water-level takeoff shall be provided for withdrawing floating material
where subsurface diffusers are used.

. 5.4.9. Controls - The following controis shall be provided for plants
greater than 100,000 gallons per day. Inlets and outlets for all basin com-
partments shall be suitably equipped with accessible external valves, stop
plates, weirs, or other devices to permit flow control, level control, and the

removal of an individual unit from service. Facilities shall also be provided

to measure and indicate liquid levels and flow rates.
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6.0. Settling

6.1. Inlets - Inlets should be designed to dissipate the inlet velocity,

to distribute the flow equally, and to prevent short-circuiting. Channels
should be designed to maintain a velocity of at least 1 foot per second at
" one-half design flow. Corner pockets and dead ends should be eliminated
and corner fillets or channeling used where necessary. Provisions shall be
made for elimation or removal of floating materials in inlet structures having
submerged ports. |

6.2, Dlmensmns - The minimum length of flow from inlet to outlet
should be 10 feet unless SpEClal provisions are made to prevent short—
circuiting. The liquid depth of mechanically cleaned settling tanks shall be

as shallow as practicable but not less than seven feet. Sidewater depth for

final clarifiers for activated sludge should not be less than 12 feet for plants.

greater than 100,000 gallons in size.

6.3. Scum Remnval - Effective scum collection and removal facilities,

including baffling, shall be provided ahead of the outlet weirs on all settling
tanks. Provisions may be made for discharge of scum with the siudge; other
provisions may be necessary to dispose of floating materials which may
adversely affect sludge handling and disposal.

6.4. Weirs - Overflow weirs shall be adjustable. Weir loadings shouid

not exceed 10,000 gallons per day per linear foot for plants designed for
average flows of 1.0 mgd or less. Special consideration will be given to weir
loadings for plants designed for flows in excess of 1.0 mgd, but such load-
ings should not exceed 15,000 gallons per day per linear foot. If pumping
is required, pump capacity should be related to tank design to avoid ex-

cessive weir loading.
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6.5. Submerged Surfaces - The tops of beams and similar construction

features which are submerged shall have a minimum slope of 1.4 vertical to 1
" horizontal. The underside of such features should have a slope of one to
one to prevent the accumulation of scum or solids.

6.6. Multiple Units - Multiple units capable of independent operation

shall be provided at all plants having a capacity greater than 100,000 gallons
per day.

6.7. Protective and Servicing Facilities - in plants greater than

100,000 gallons in size all settling tanks shall have provision for easy access
i"or maintenance, and profection of operators. Such features include stair-
way‘s, walkways, handrails, etc. |If side walls are extended some distance |
above the liquid level to provide flood protection for other purposes, con=
venient walkways shall be provided to facilitate housekeeping and main-l
tenance of weirs. |

6.8. Surface Settling Rates

6.8.1. Primary Settling Tanks - Surface settling rates for primary

tanks shall not exceed 1000 GPD per square foot at design flow or 1500 GPD
per square foot for peak hourly flows, whichever is larger, for plants
haQinQ a dgsign flow of 1.0 mgd or less. Higher surface settling rates may
be permitted for larger plants.

6.8.2. Intermediate Settling Tanks - Surface settling rates for inter-

mediate settling tanks, where used following fixed film reactors, should not
exceed 1,500 GPD per square foot based on their design flow.

6.8.3. Final Settling Tanks - Surface settling rates for final settling

tanks, based on maximum flow rates, shall be as follows:
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6.8.3.1. Fixed Film Riological Reactors - Surface settling rates for

settling tanks following trickling filters or rotating biological contactors shall
not exceed 1200 GPD per square foot based on peak hourly flow.

6.8.3.2. Activated Sludge - The hydraulic design of intermediate and

" final settling tanks fotlowing the activated sludge process shall be based
upon the anticipated peak hourly rate for the area downstream of the inlet
baffle. The hydraulic loadings shall not exceed: 1200 GPD per square foot
for conventional, stép aeration, contact stabilization and the carbonaceous
stage of separate-stage nitrification: 1000 GPD per square foot for extended
aeration; and 800 GPD per squar;e foot for the separate nitrification stage'.
The solids loading for all activated sludge processes shall not exceed 50 Ibs.
solids per day per square foot at the peak rate. ‘ .

6.9. Freeboard - Walls of settling tanks shall extend at least 6 inches .
above the surrounding ground surface and shall provide not less than 12
inches freeboard. Additional freeboard or the use of wind screens is recom-
mended where larger settling tanks are subject to high velocity wind cur-
rents that would cause tank surface waves and inhibit effective scum
removal.

6.10. Scum Removal - Effective scum collection and removal facilities,

including baffling, shall be provid.ed for all settling tanks. The unusual
characteristics of scum which may adversely affect pumping, piping. sludge
handling and disposal, should be recognized in design. Provisions may be
made for the discharge of scum with the sludge; however, other special

provisions for disposal may be necessary.

Page 61




Board of Health

Interpretive Rule 16-1 Part Il
Series VII Sec. 6.11,

6.11. Sludge Removal - Provisions shall be made to permit continuous

sludge removal from settling tanks. Final clarifiers in activated sludge
plants  greater than 0.25 mgd shall be provided with positive scraping
devices. Each sludge withdrawal line shall be at least four inches in dia-
meter, if pumped, and, if gravity flow, at least six inches in diameter and
shall_ be individually valved. This does not apply to air lift methods of
sludge removal rate., Head available for withdrawal of sludge shall be at
least 30 inches. Adequate provisions shall be made for rodding or back-
flushing individual pipe runs. Piping shall also be provided tb return waste
sludge to primary clarifier.s.

6.12. Sludge Hopper - The minimum slope of the side walls shall be .

1.7 vertical to 1 horizontal. Hopper wall surfaces should be made smooth

with rounded corners to aid in sludge removal. Hopper bottoms shall have a
maximum dimension of two feet.

7.0. Activated Sludge

7.1. General - The activated sludge process, and its various modifica-
tions, may be used where sewage is amenable to biological treatment.

7.2. Settling Tanks = The following requirement is in addition to

those set forth in Subsection 6.0. Bypass - When a primary settling tank is
used, provision shall also be made for discharging raw sewage directly to

the aeration tanks to facilitate plant start-up and operation during the initial

‘stages of the plant design life.

7.3. Aeration

7.3.1. Aeration Tanks
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7.3.1.1. General - Multiple tanks capable of independent operation

shall be provided for all plants rated at greater than 100,000 GPD. The size

~ of the aeration tank for any particular adaptation of the process shall be
based on such factors as the size of th_e plant, degree of treatment desired,
sludge age, mixed liquor suspended solids concentration, BOD loading and
food to microorganism ratio. Calculations. shall be submitted to justify the
basis of the aeration tank capacity and process efficiency. When processl
design calculations ére not submitted, the aeration tank capacities and per-
missible loadings for the several adaptations of the processes shown in the
following table shall be used. T|:1ese valués apply to plants receiving peak
to average daily load ratios ranging from about 2:1 to &4:1, Thus, the
utilization of flow equalization facilities to reduce the daily peak orgénic load .
may be considered by the director as justification to approve organic loading -
rates that exceed those specified in Table 2,

Tatle 2

PERMISSIBLE AERATION TANK CAPACITIES AND LOADINGS

Aeration Tank Organic F/M Ratio
lLoading=--lb. BODS/day lb.BOD5/day  MLSS*
" Process per 1000 cu. ft. per Ib.MLVSS mg/liter

Conventional

Step Aeration 40 0.2-0.5 1000~3000
Complete Mix

Contact Stabilization 50%* 0.2-0.6 1000-3000

Extended Aeration 15 0.05-0.1 3000-5000 .
Oxidation Ditch '
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* MLSS values are dependent upon the surface area provided for
sedimentation and the rate of sludge 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.

7.3.1.2. Arrangement of Aeration Tanks - The dimensions of each

independent mixed liquor aeration tank shall be such as to maintain effective
mixing and utilization of air. Liquid depths should not be less than 10 feet
for plants. greater than 100,.000 GPD. For very small tanks or tanks with
épe‘cial configuration, the shape of the tank and the installation of aeration
equipment should prdvide for elimination of shortcircuiting through the tank.

7.3.2. Inlets and Outlets - Inlets and outlets for each aeration tank

unit shall be suitably equipped with valves, gates, stop plates, weirs or
other devices to permit control of the flow and to maintain reasonably con-
stant liquid level. The hydraulic properties of the system shall permit the
maximum instantaneous hydraulic load to be carried with any single aeration
tank unit out of service. ‘

'7.3.3. Conduits - Channels and pipes carrying liquids with solids in
suspension shall be designed to maintain self-cleaning velocities or shall be
agitated to keep such solids in suspension at all rates of flow within the
design limits.

7.3.4. Measuring Devices - For plants designed for greater than

100,000 GPD devices shall be installed for indicating flow rates of influent
sewage, return sludge and air to each aeration tank. For plants designed
for greater than 1,000,000 GPD, devices shall be installed for totalizing,
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indicating and recording influent sewage and returned sludge to each
aeration tank. Where the design provides for all returned sludge to be
~mixed with the raw sewage (or primary effluent) at one location, then the
mixed liquor flow rate to each aeration unit shall be measured.

7.3.5. Freeboard and Foam Control

7.3.5.1., Aeration tanks shall have.a freeboard of at least 18 inches.
7.3.5.2. Foam control devices shall be provided for aeration tanks on
all plants greater fHan 10,000 gallons in size. Suitable spray systems or
other appropriate means will be acceptable. The spray lines shall have
provisions for draining to preven£ damage by freezing. .

7.4. Aeration Equipment

7.4.1. General - Aeration equipment shall be designed to supply .

sufficient oxygen to maintain a minimum dissolved oxygen concentration of 2
mg/! throughout the mixed liquor at all times. Aeration equipment shall be
capable of transferring 1.1 Ibs. of oxvgen 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, Calculations shall be submitted to justify the
oxygen requirements and the aeration equipment capacity for plants greater
than 100,000 gallons in size.

7.4.2. Nitrification - In the .case of nitrification, the oxygen require~
ment for oxidizing ammonia must be added to the above requirement for
carbonaceous BOD removal. The nitrogen oxygen demand (NOD) shall be
taken as 4.6 times the daily peak TKN content of the influent. In addition,
the oxygen demands due to recycle flows - heat treatment supernatant, .
vacuum filtrate, elutriates, etc.- must be considered due to high concen-

trations of BOD and TKN associated with such flows.
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7.4.3. Controls - Variable air controls to aeration basins shall be
provided. Time clocks, variable speed devices or variable depth weirs for
" the blowers or aerators may be used. A 24-hour time clock graduated in 15
minutes intervals shall be provided for all extended aeration plants.

7.4.4, Diffused Air Systems

7.4.4.1. The aeration equipment shall be designed to provide oxygen

requirements set forth below.

Minimum Air Requirements:

. ' ‘ ' Cubic Feet of Air

Available Per I|b.

of BOD,. Load in

5
Process Aeration Tank
Conventional _ 1500
Step Aeration 1500
Contact Stabilization 1500
: Modified or "High-Rate" 500 to 1500

(depending on BOD,
removal expected)

Extended Aeration 2600

7.4.4.2. Air volume requirements shall be added to the requirements

. above for channels, pumps or other air-use demands.
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7.4.4.3, The specified capacity of blowers or air compressors, par-
ticularly centrifugal blowers, shall take into account that the air intake
temperature may reach 40° C (104° F) or higher and the pressure will be
less than atmospheric.

7.4.4.4, The blowers shall be provided in multiple units, for plants
of a capacity greater than 20,000 CDP in size, so arranged and in such
capacities as to meet the maximum air demand with the single largest unit out
of service. The déSign shall also provide for varying the volume of air
delivered in proportion to the load demand of the plant.

7.4.4.5. The spacing of diffusers shall be in accordance with thie
oxygenation requirements through the length of the channel or tanmk and
should be desigr.1ed to facilitate adjustments of their spacing without major
revision to air header piping. The arrangement of diffusers shouid also
permit their removal for inspection maintenance and replacement without
dewatering the tank and without shutting off the air supply to other
diffusers in the tank.

7.4.4.6. Individual assembly units of diffusers shall be equipped with
control valves, preferably with indicator markings for throttling or for
complete shut-off. Diffusers in any single assembly shall have substantially
uniform pressure loss.

7.4.4.7. Air filters shall be provided to prevent clogging of the
diffuser system used and to protect the blower(s).

7.4.5. Mechanical Aeration System

7.4.5.1. The mechanism and drive unit shall be designed for the
expected conditions in the aeration tank in terms of the power performance.

Certified testing shall verify mechanical aerator performance.
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7.4.5.2. A mechanical aeration system shall also accomplish the follow~
ing:

A. Maintain all biological solids in suspension,

B. Meet maximum oxygen demand and maintain process performance
with the largest unit out of service.” Where system capacity is greater than
20,000 GPD and where single unit installations are proposed, a spare aera-
tion -mechanism shall be provided.

C. Provide for varying the amount of oxygen transferred in propor-
tion to the load demand on tt:le plant.

7.5.. Return Sludge Equipment

7.5.1. Return Sludge Rate - The rate of sludge return expressed as

a percentage of the average design flow of sewage should generally be .

" variable between the limits shown:

Minimum Maximum
Standard Rate 15 75
Carbonaceous Stage 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

The rate of sludge return shall be varied by means of variable speed
.motors, drivers, air lifts, or timers, to pump sludge at the above rates.

7.5.2. Return Sludge Pumps - |f motor driven return sludge pumps

are used, the maximum return sludge capacity shall be obtained with the .

largest pump out of service. A positive head should be provided on pump
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suctions. Pumps should have at least 3 inch suction and discharge open-
ings. If air lifts are used for returning sludge from each settling tank
hopper, no standby unit will be required provided the design of the air lifts
are such to facilitate their rapid and easy cleaning and removal and other
' standby measures are provided. Air lifts should be at least 2.5 inches in

diameter.

7.5.3. Return Sludge Piping - Discharge piping should be at least 3
inches in diameter and should be designed to maintain 3 velocity of not less
than 2 feet per second when return siudge facilities are operating at normal

return sludge rates.

7.5.4. Waste Sludge' Facilities - Waste sludge control facilities shouid
have a maximum capacity of not less than 25% of the average rate of sewage
flow and function satisfactorily at rates of 0.5 percent of average sewage
flow or a minimum of 10 gallons per minute, whichever is larger, for plants
greater than 100,000 GPD in cize. Aerated sludge holding tanks shall be
provided for extended aeration plants from 10,000 to 100,000 GPD in size.
Sludge holding tanks shall be designed with a minimum capacity of 10% of the
average daily design flow.

8.0. Trickling Filters

8.1, Filters shall be designéd so as to provide the reduction in car-
benaceous and nitrogenous oxygen demand required, and to properly con-
dition the sewage for subsequent treatment processes. The hydraulic load-
ing on standard rate trickling filters shall be between two and fou}' million
gallons per acre per day with an organic loading equal to or less than 400

lbs. of BODg per acre foot per day.
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8.2. Dosing Equipment

8.2.1. Distribution - The sewage may be distributed over the filter
" by rotary distributors or other suitable devices which will permit reasonably
uniform distribution to the surface area. At design average flow, the
deviation from a calculated uniformly distributed volume per square foot of
the filter surface shall not exceed plus or minus 10 percent at any point.
o 8.2.2. Dosing - Sewage may be applied to the filters by siphons,
pumps, or by gravity discharge preceding treatment units when suitable flow
characteristics have been developed. Application of sewage shall be
.practically continuous. Consideration shall be given to a piping system
whi.ch will permit rec?rculation.

8.2.3. Hydraulics - All hydraulic factors involving proper distribution .
of sewage on the filters shall be carefully calculated. For reaction typé
distributors, a minimum head of 25 inches between fow water level in siphon
chamber and center of arms shall be required. Surge relief, to prevent
damage to distributor seals, shall be provided where sewage is pumped
directly to the distributors.

i 8.'2.4. Clearance - A minimum clearance of six inches between media
and distributor arms shall be provided. Greater clearance will be required
where icing occurs.

8.3. HMedia

8.3.1. Quality - The media may be crushed rock, slag, or plastic, or
specially manufactured material. The media shall be durable, resistant to
spalling or flaking and relatively insoluble in sewage. The top 18 inches .

shall have a loss by the 20-cycle, sodium suifate soundness test of not more
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than 10%, as prescribed by ASCE Manuali of Engineering Practice No. 13,
"Filtering Materials for Sewage Treatment Plants". The balance to pass a
_ 10-cycle test using the same criteria. Slag media shall be free from iron.
Manufactured media shall be structurally stable and chemically and biologi-
" cally inert. |

8.3.2. Rock or slag filter media shall have a minimum depth of 5 feet
above the underdrains. Manufactured filter media should have a minimum
depth of 10 feet to 'provide adequate contact time with the wastewater. Rock
or slag filter media depths shall not exceed 10 feet and manufactured filter

media depths shall not exceed 30 feet.

g8.3.3. Size and Grading

_8.3.3.1. _Rock, Slag, and Similar Media - Shall not contain more than

five percent by weight of pieces whose longest dimension is three times the
least dimension. They shall be free from thin elongated flat pieces, dust,
clay, sand or fine material and shall conform to the following size and grad-

ing when mechanically graded over vibrating screens with square openings:

Passing 4i-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

8.3.3.2. Hand Picked Field Stone - Maximum dimensions of stone-five

inches: Minimum dimensions of stone-three inches.
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8.3.3.3. Manufactured Media - Applications of manufactured media wiil

be evaluated on a case-by-case basis.

8.3.3.4. Handling and Placing of Media - Material delivered to the

filter site shall be stored on wood planks or other approved clean, hard
surfaced areas. All material shall be rehandled at the filter site and no

material shall be. dumped into the filter. Crushed rock, slag, and similar

media shall be rescreened or forked at the filter site to remove all fines.

Such material shall be placed by hand to a depth of 12 inches above the tile

S0 as not to damage the underdrains. The remainder of the material may be

placed by the engineer, ‘Manufactered media shall be handled and placed as
app;roved by the engineer. Trucks, tractors', or other heavy equipment -

shall not be driven over the filter during or after construction. .

8.4. Underdrainage System

8.4.1. Arrangement - Underdrains with semi-circular inverts shall be

provided and the underdrainage system shall cover the entire floor of the
filter. Inlet openings into the underdrains shall have an unsubmerged gross
combined area equal to at least 15% of surface area of the filter.
’ 8,4.2, Slope - The under;irains shall have a minimum slope of 1%.
Effluent channels shall be designed to produce a minimum velocity of two feet
per second at average daily rate of application to the filter.

8.4.3, Flushing - Provision shall be made for flushing the under-
drains. The use of a peripheral head channel with vertical vents is accept-
able for flushing purposes. Inspection facilities shall be provided.

8.4.4. Ventilation - The underdrainage system, effluent channels and

effluent pipe shall be designed to permit free passage of air. The size of .
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drains, channels, and pipe shall be such that not more than 50% of their
cross-sectional area will be submerged under the design hydraulic loading.
Provision shaill be made in the design of the effluent channels to aliow the

possibility of increased hydraulic loading.

8.5. Special Features

8.5.1. Flooding ~ Provisions shall be made in the design of filter
structures so that théy may be flooded.

8.5.2. Maintéﬁance ~ All distribution devices, underdrains, channels
and pipes shall be installed so that they may be properly maintained,
flushed, or drained. . |

8.5.3., Freeboard -~ A freeboard of four feet or more should be pro-
vided . for tall, manufactured media filters to minimize windblown spray.

8.5.4, Flow Measurement - Devices shall be provided to permit

measurement of flow to filter, including recirculated flows.

8.5.5. Recirculation - Consideration should be given to the merits of

recirculation for various purposes; for example, to prevent drying of a

standard rate filter between dosings.

8.6. Two-Stage Filters - Consideration should be given to the use of

two-stage filters where sipgle stage filters may not accomplish the required
removals. |

8.7, Efficiencies - Expected efficiencies shall be calculated and docu-
mented. Consideration shall be given to the effect of climatic conditions on
the overall filter performance.

8.8. Rotary Distributor Seals - Mercury seals will not be permitted.

Ease of seal replacement shall be considered in design.
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9.0. Rotating Biological Contactors (RBC's)

9.1. Winter Protection - Year round operation requires that rotating

contactors be covered to protect the biological growth from cold temperatures
and the excessive loss of heat from the wastewater with the resuiting loss of
performance. Enclosures shall be constructed of a suitable corrosion
resis_tant material. Windows or simple louvered mechanisms which can be
opened in the summer and closed in the winter shall be installed to provide
ventilation. To minimize condensation, the enclosure should be insulated or
heated.

9.2. Required Pretreatment - RBC's must be preceded by primary

settlling tanks equipped with scum and greése collecting devices. Bar
screening or comminution are not suitable as the sole means of pretreatment.
9.3. Unit Sizing - Unit sizing shall be based on experience at simila-r'.
full-scale installations or thoroughly documented pilot testing with the parti-
cular wastewater. In determining design loading rates, expressed in units
of volume per day per unit area of media covered by biological growth, the
following parameters must be considered:
’ 9.3.1. Design flow rate and influent waste strength;
9.3.2. Percentage of BOD to be removed;
9.3.3. Media arrangement, including number of stages and unit area
in each stage;
9.3.4. Rotational velocity of the media;

9.3.5. Retention time within the tank containing the media;

9,3.6. Wastewater temperature; and
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9.3.7. Percentage of influent BOD which is soluble.
In addition to the above parameters, loading rates for nitrification will

~ depend upon influent total Kjeidahl nitrogen (TKN), influent ammonia nitro-

gen concentration, pH, and the allowable effluent ammonia nitrogen concen-

" tration.

9.4, Design Safety Factor -~ Effluent concentrations of ammonia nitro-

gen from the RBC process designed for nitrification are affected by daily
load variations. T.Herefore, it may be necessary to increase the design
surface area proportional to the ammonia nitrogen daily peaking rates to meet
effluent limitations. An alternati\./e is to provide flow equalization sufficien._t
to insure process performance within the required effluent limitations.

10.0 Other Biological & Mechanical Systems

New Biological & Mechanical Treatment Schemes - With promising appli- .

cability in wastewater treatment may be considered if the required engineer-
ing data for new process evaluation is provided in accordance with Sub-
section 1.3.3.

11.0. Sewage Stabilization Ponds, Anaerobic Lagoons, and Aerated

Lagoons

11.1. General - Stabilization ponds, anaerobic lagoons, and aerated
lagoons may be used for treatment of raw sewage, primary sewage effluent
or secondary sewage effluent.

11.2. Stabilization Ponds

11.2.1. Location - Stabilization ponds of 4 acres and larger shall be
located a minimum of 1500 feet from the nearest occupied structure. Stabili-

zation ponds of less than 4 acres in size may be located as close as 300 feet
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to the nearest occupied structure. These distance requirements may be

waived upon releases being obtained from the neighboring property owners.
11.2.1.1. Wind Sweep - Stabilization ponds shall be located to permit

an unobstructed wind sweep across the ponds.

11.2.1.2. Water Supply - Stabilization ponds shall be located a mini-

mum of 300 feet. from public water supplies using wells or springs. A
minimum distance of 600 feet shall be maintained if the public water supply
well is down gradient from or lower in elevation than the bottom of the
sewage pond.

11.2.2. Geology and Soils - Borings to determine surface and sub-

surface characteristics of the pond site shall be obtained for all ponds .

greater than 2.5 acres in size or where required by the director. A soil
report from the Soil Conservation Service, U.S. Department of Agrlculture
is required for all pond sites.

11.2.3. ~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 shall be rounded. The most desirable shape is round,
équar_e or rectangular with the le}wgth not exceeding three times the width,

11.2.4. Design

11.2.4.1, Loading - Stabilization ponds shall be designed on the basis
of 34 pounds per day of five-day BOD per acre.

11.2.4.2. Ponds in Series - If one or more ponds are added in series

with the primary pond, the primary pond shall have a surface area equal to

that required in Subsection 11.2.4.1.
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11.2.4.3, Pretreatment - Where stabilization ponds follow some type of

conventional treatment facility, reduction of the pond loading as set forth in
. Subsection 11.2,4,1 may be considered on a case-by-case basis.

11.2.4.4, Depth - Liquid depth of ponds shall be no less than 3} feet

or greater than 5 feet. A 3 foot minimum freeboard shall be provided.

11.2.5. Influent Lines

11.2.5.1. Location of Discharge - Influent lines shall discharge at the

one-third point of the primary stabilization pond. Ponds following the
primary pond or secondary treatment facilities in multiple unit systems shal.l
be edge discharging.

. 11.2.5.2. Gravity - Influent lines from gravity collection systems shall
discharge at a point 12 to 18 inches above the pond surfacé. |

11.2.5.3., Pressure - Pressure influent lines may discharge either

above the pond surface or at a point one foot above the pond bottom. When
discharging below the pond surface, the end of the pressure line shall rest
upon a concrete apron of two square feet minimum size.

11.2.5.4, Pipe Support - Influent lines shall be supported on piers or

other open structures. Dikes for pipe support will not be permitted.

11.2.6. Pond Details

11.2.6.1. Embankments - Embankments shall be constructed of com-

pacted impervious materials with a minimum top width of 8 feet. Al vegeta-
tion shall be removed from the area upon which the embankment is to be
placed.

. 11.2.6.2. Slope - Embankment slopes shall not be steeper than 2
horizontal to 1 vertical. Minimum slopes shall not be flatter than four hori-

zontal to one vertical.
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11.2.6.3. Pond Bottom =~ Pond bottoms shall be level and cleared of all

vegetation and debris.

11.2.6.4. Watertightness - If soil characteristics are such that seep-

age will take place, ponds shall be made watertight through use of a pond
liner of man-made materials or cla‘y or through use of a soil additive.
Lining, if required, shall be of the thickness recommended by the manu=
facturer, or a six=inch minimum of natural materials.

11.2.7. Effluent Lines

11.2.7.1. Discharge — The effluent line shall be designed to discharge

from a pdint 18 inches below the surface of the pond. The effiuent line may

be vented to prevent siphoning. The effluent line shall discharge on 2 :

~ concrete slab or rip-rap apron. Effluent lines shall be placed at the furth-
est point from the influent line discharge.

11.2.7.2. Discharge Structure - For ponds greater than 2.5 acres in

size, discharg;e structures capable of variable depth control shall he pro-
vided. Depth shall be adjustable between 3.5 and 5 feet in increments of
0.5 foot or less. Withdrawal points shall be spaced from 18 inches below the
s-ur‘fac_:e_ to 12 inches above the pond bottom discharge structures. These
structures shall be placed at a point furthest from the influent line dis-
charge and be readily accessible from the embankment.

11.2.8. Recirculation - Recirculation should be considered for multiple

pond facilities. Whenever recirculation is proposed, and pond size is there=
by reduced, calculations justifying the proposed reduction shall be submitted
to the director for approval.

11.2.9. Drain Lines - Drain lines shall not be permitted.
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11.2.10. Miscellaneous

11.2.10.1. Surface Runoff - Provision shall be made to divert storm

. and surface water around stabilization ponds.
..2.10.2. Fencing - Ponds shall be enclosed with a stock=-tight fence
a minimum of six feet in height with a locked entrance gate.

11.2.10.3. Signs - Several signs stating the nature of the facility

shall be iﬁstalled on the fence.
11.2,10.4. Prefilling - Stabilization ponds shall be prefilled to a
minimum depth of two feet prior to use.

11.2.10.5. Access Road - An all-weather access road shall be pro-

. vided to the pond site.

11.3. Anaerobic Lagoons

11.3.1. General - Anaerobic lagoons are normally used for animal

waste treatment.

11.3.2. Lccation - Anaerobic lagoons shall be located a minimum of

1500 feet from the nearest occupied structure.

Water Supply - Distance from a drinking water supply shall

comply with Subsection 11.2.1.2,

11.3.3. Geology and Soils - Shall comply with Subsection 11.2.2.

11.3.4. Lagoon Shape - Shall comply with Subsection 11.2.3.

11.3.5. Design - Design shall comply with West Virginia Standard for
Disposal Lagoon (359) published October, 1972, by the Soil Conservation

Service USDA.

. 11.4. Aerated Lagoons
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11.4.1. General - Aerated lagoon sewage treatment facility shall

consist of the following:

11.4.1.1. Pretreatment.

11.4.1.2. Aeration basin.

11.4.1.3. Settling basin, if réquired.

11.4.1.4. Supplementary treatment, if required.

11.4.2. Location - Aerated lagoons shall be located a minimum of 300
feet from the nearest occupied structure.

11.4.3. Water Supply = Distance from a drinking water supply shall

comply with Subsection 11.2.1.2.

11.4.4, Geology and goils - Shall comply with Subsection 11.2.2.

11.4.5. Shape - Shall comply with Subsection 11.2.3.

11.4.6. Design

11.4.6.1. Method ~ The design of aeration basins is normally based
upon the aerat'ed lagoon theory using a Kg of 0.5 (at 20°C). Formulas to be

used are:

t = % removal = days detention
(100-% removed) K-r
where: Ko = 0.5 (1.075)7 20

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

The dissolved oxygen level should be a minimum of 2 ppm and ratio of
oxygen transfer should be assumed at (0.9). The oxygen requirement
should be based upon 1.5 pounds/pound of BODg to be removed.

11.4.6.2, Depth - The aeration basin shall be of a depth ranging

from six to 15 feet. Air shall be supplied to the aeration basin by means of
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surface aerators or subsurface air diffusers. Basins shall be designed to
distribute oxygen throughout, but not to keep solids in suspension.

11.4.6.3. Settling - A settling pond shall follow the aeration basin.
The settling pond shall be sized based upon BOD¢ remaining after aeration
" at the loading rate of 3u4 pounds of BODg per surface acre/day.

11.4.6.4. Lagoon Details - Lagoon shape, dikes, embankments, con-

struction and effluent lines shall comply with Subsections 11.2.6 thru

11.2.10.
12.0. Disinfection
12.1. General - All sewage' treatment plant effluents shall be adequa'jce—
. ly disinfected prior to discharge.

_12.2. Chlorination

12.2.1. Chlorine Terminology = Unless otherwise indicated the word .

nehlorine" wherever used in this section refers to dry chlorine.
12.2.2. Eouipment

12.2.2.1., Feed Equipment Type - Solution-feed vacuum-type chilorina-

tors are generally preferred for plants greater than 100,000 GPD in size.
The use of hypochlorite solution feeders of the positive displacement type
may be considered. For plants of 100,000 GPD or less in size, tablet type
chiorinators may be used. .

12.2.2.2. Feed Equipment Capacity - Chlorinator capacities required

will vary, depending on the use and point of application of the chlorine.
For disinfection, the capacity shall be such to produce a residual of 0.5 ppm

. maximum in the final effluent at peak flow rates.

Page 81




Board of Health
Interpretive Rule 16-1 Part 11l

Series V!I Sec. 12.2.2.3. .

12.2.2.3. Chlorination Equipment and Spare Parts - An inventory of

parts subject to wear and breakage shall be maintained at all times. Dual
chlorinators are required for plants over 100,000 GPD in size. Each
chlorinator must be able to provide the required chlorination at peak flow
rates. |f the discharge is within a-five (5) mile distance up=-stream from a
public water supply, the drinking water division of the state health depart-
ment shall be contacted for additional requirements.

12.2.2.4. Water Supply - A supply of water shall be available for

operating the chlorinétors. _ Where a booster pump is required, duplicate
pumping “equipment shall- be provided. When connection is made from
dorﬁestic water supplies, equipmént for backf;low prevention shall be pro-.
vided. Pressure gauges shall be provided on chlorinator water supply lines. .

12.2.2.5. Measurement Equipment - Equipment for measuring the

amount of chlorine use shall be provided.

12.‘2.2.6: Evaporators - Where manifolding of several cylinders will be
required to feed sufficient chlorine, consideration shall be given to the
installation of evaporators.

12,2.2.7. Leak Detection and Controls - A-bottle of ammonium hydrox-

ide solution shall be available for detecting chlorine leaks. Consideration
shall also be given to the provision of caustic soda solution reaction tanks
for absorbing the contents of leaking 1-ton cylinders where such cylinders
are in use. Recommend automatic leak detectors be installed wherever gas
chlorination is used.

12.2.3. Piping and Connections

Page 82




Board of Health
Interpretive Rule 16~1 Part 111
Series Vil Sec. 12.2.3.1.

12.2.3.1. General - Piping systems shall be well supported, ade-
quately sloped to allow drainage and protected from mechanical damage.
. Suitable allowance shall be provided for pipe expansion due to changes. in

temperature,

12.2.3.2. Condensation - Where adequate superheat is not provided

by a vaporizer, condensation should be prevented by reducing the pressure
with a pressure reducing valve.

12.2.3.3. Chl-lorine solution piping shall be arranged such that pre-
and post-chlorination may be accomplished by any or all chlorinators.

12.2.4. Housing-

12.2.4.1. Building - Any building to house chlorine equipment or
containers shall 'be designed and constructed to protect all elements of the
chlorine system from fire hazards. If flammable materials are stored or.
processed in the same building with chlorination equipment other than that
tilizing hypochlorite solutions, a fire wall shall be erected to separate the
two areas.

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 be
equipped with panic hardware. S.uch rooms shall be at ground level and
shall permit easy access to all equipment. Storage area shouid be separated
from the feed area. No basement shall be permitted.

Means of exit to the outside of the building should be provided from

each separate room or building in which chlorine, other than hypochlorite, is

stored, handled or used.
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A clear glass, gas-tight window shall be installed in an exterior door
or interior wall of the chiorinator room to permit the chlorinator to be viewed
without entering the room..
12.2.4.2. Heat - Chlorinator rooms shall be provided with a means of
heating so that a temperature of at Ieast 60°F can be maintained. The room
shall also be protected from excess heat.
12.2.4.3. Ventilation - Forced, mechanical ventilation which will
provide one complete air change per minute shall be installed in éll chlorine
feed rooms and rooms where. chlorine cylinders are stored. The entrance to
the air exhaust duct from the room shall be near the floor and the point of
dlscharge shall be so located as not to contamlnate the air inlets to any-
building or inhabited areas. Air inlets shall be so located as to provide .
cross ventilation with air and at such a temperature that will not adverse'l.y
affect the chlorination equipment. The vent hose shall run without traps
from the chiorinator and shall discharge to the outside atmosphere above
grade.

12.2.4.4, Electrical Controls - The controls for the fans and lights

shall be such that they will automatically operate when the door is opened
and can also be manually operated from the outside without opening the
door.

12.2.5. Respiratory Protection - Respiratory air-pac protection equip-

ment, meeting the requirements of the National Institute for Occupational
Safety and Health (N10SH), shall be available where chlorine gas is handled,
and shall be stored at a convenient location, but not inside any room where

chlorine is used or stored. Instructions for using the equipment shall be .
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posted, The units shall use compressed air, have a least 30-minute
capacity, and be compatible with the units used by the fire department

. responsible for the plant. A minimum two (2) air-pacs are required.

12.2.6. Application of Chlorine

12.2.6.1. Mixing With Flow - Provisions shall be made to ensure

uniform mixing of the chlorine solution with the wastewater flow near the
 point of application.

12.2.6.2. Contact Period - A minimum contact period of 40 minutes at

average daily flow or 15 minutes at maximum daily flow shall be provided.
Additional contact time may be required if the discharge point is in proximity
to a water supply intake, recreational area or some other similar area.

12.2.6.3. Contact Tank - Chlorine contact tanks shall be designed to

minimize "short-circuiting" of flow. Over and under, or end-around baffling -
shall be provided., Air lift sludge returns from the contact tank are re-
quired for all extended aeraticn sewage treatmert plants 10,000 GPD or
greater in size unless preceded by a filter or polishing pond. Multiple units
shall be required for plants over 100,000 gallons in size,

12.2.7. Dechlorination - The removal of all or part of the chlorine

residual may be required 'prior to final discharge, to meet the adopted
stream standards or other requirements for particular streams.

12.3. Other Methods -~ The use of other methods for disinfection will

be evaluated on a case-by-case basis., As a minimum, the following shall be
investigated when other methods are to be utilized for disinfection:
12.3.1. Minimum effluent conditions, such as clarity, soluble organics

and pH required for adequate disinfection.

Page 85




Board of Health

interpretive Rule 16-1 Part 11l

Series Vil Sec. 12.3.2.
12.3.2. Methods for dispersion and mixing with the waste stream.
12.3.3, Other factors, including but not limited to, equipment reli-

ability, safety and application rates required for varying waste flows.

12.3.4. Refer to Subsection 1.3.3.

12.4. Evaluation of Effectiveness

12.4.1, Sampling - Facilities shall be included for securing 2 sample
prior to discharge to determine the effectiveness of the disinfection method.

12.4.2. Residual Chlorine Testing and Control - When chiorine is used

for disinfection, equipment shall be provided for measuring chlorine residual.

Where the discharge occurs in critical areas, the installation of facilities for

continuous automatic . chlorine residual analysis, recording and proportioning

~ systems may be required.

13.0. Supplementary Treatment

13.1. General - Supplementary treatment shall be required when
hezlth corsiderations or waste load allocations and effluent limitations require
treatment more stringent than secondary.

13.2. Alternating Surface Sand Filters

13.2.1. General - Alternating surface sand filters normally shall be

used for plants of 100,000 GPD or less in size. Alternating surface sand
filters may be permitted for plants of over 100,000 GPD in size on a case-by=-
case basis.

13.2.2. Filter Rate - An alternating sand filter shall be designed for
a filter rate of not more than 20 gallons per square foot per day.

13.2.3. Agplication - Effluent shall be applied with either a pump oOrf

siphon chamber designed to dose all sections of the filter equally with three
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to four inches of liquid or, where elevation differences permit, gravity
application of effluent 1o the filter may be permitted, if uniform distribution
_ of effluent is provided.

13.2.4. Location - Alternating surface sand filters shall not be located
- within 100 feet of the nearest occupiéd residence or habitation. This dis~
tance reguirement may be waived in the event a release is obtained from the
neighboring property owner(s).

13.2.5. Me_dié - The sand used in alternating surface sand filters
shall be coarse, clean sand of uniform size. Other media may be approved
on a case-by-case basis. (Effective size of 0.3 to 0.6 mm in diameter with'v a
uniformity Coefficient of no greater than 4.0).

_13.2.6. Construction - Theside walls and bottom of the sand filters

shall be impermeable.
13.2.7. Disinfection - Disinfection will be required after the filters
and before discharge to a stream.

...3. High Rate Effluent Filtration

13.3.1. General - High rate filters may be either gravity or pressure.
13.3.1.1. Pressure - The use of pressure high rate filters shall be
limited to plants of greater than 100,000 galions per day in size,

13.3.2. Filtration Rates = Allowable rates for gravity filters shall not

be greater than one (1) gallon per minute per square foot per day. Filtra-
tion rates for pressure filters shall not be greater than five gallons per
minute per square foot per day. Rates are based upon the maximum flow

rate applied.
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13.3.3. Number of Units - Total filter area shall be provided in two

or more units, and the filtration rate shall be calculated on the total avail-
able filter area with one unit out of service, for plants of 40,001 GPD or
more in size.

13.3.4. Backwash - Backwash shall include either air scouring or
positive surface .wash. Filtered effluent shall be used for backwash and
waste filter backwash water shall be returned to the head of the plant.

13.3.4.1. Backwash Water Storage - Total backwash water storage

capacity required shall equal.or exceed one complete backwash cycle.

13.3.4.2. Backwash Rate - The backwash rate shall not éxceed 20

gallons per minute per square foot with a minimum backwash period of 10.

minutes.
13.3.4.3. Pumps - Pumps for backwashing filter units shall be sizéd
and interconnected to provide the required rate to any filter with the largest
pump out of service.

13.3.5. Proprietary Equipment - Where proprietary filtration equip=

ment not conforming to the preceding requirements is proposed, data which

s;upport‘s the capability of the equipment to meet -effluent requirements under

design conditions shall be provided. Such equipment will be considered on a
case-by-case basis by the director.

13.3.6. Equipment Serving Plants with Design Flows of 40,000 G.P.D.

or Less - Where filtration equipment serving plants with design flows of
40,000 G.P.D, or less not conforming to the preceding requirements is
proposed, data which supports the capability of the equipme_nt to meet
effluent requirements under design conditions shall be. provided. Such

equipment will be considered on a case-by-case basis by the director.
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13.4., TKN Removal

13.4.1. GCeneral - TKN removal shall be considered when the total

. Kjeldah! nitrogen limit as stated in the discharge load allocation is less than

18 mg/l.

13.4.2. Methods - Methods which may be 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 alternating surface sand filters.

13.4.3. Limitations - TKN removal is temperature dependent. There-
fore, consideration should be given to the use of winter-summer discharge

load allocations. |

13.5. Microscreening

13.5.1. General - Microscreening units may be used following a bio—’
logical treatment process for the removal of residual suspended solids.

13.5.2. Materials - Microscreen cshall be either a spzcially woven
polyester or stainless steel with apeture size of 20-30 microns.

13.5.3. Design - The hydraulic loading shall not be greater than ten
gallons per minute per sguare foot of submerged drum surface. Maximum
head loss shall be 12-18 inches. An overflow weir shall be provided to
by-pass part of the flow when head exceeds six to eight inches. it is
recommended that drums be not less than 10 feet in diameter.

13.5.4. Backwash - Continuous pressureized (60 psig) backwash shan
be applied at a minimum rate of eight gallons per minute per square foot of
screen. Dual backwash pumps shall be provided, each pump being capable

of supplying 100% of the required flow. Backwash water shall be returned
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to the head of the plant at a rate not to exceed 15% of the average daily
design flow.

13.5.5. Reliability - Dual microscreen units shall be provided, each
unit being capable of providing 100% of the design microscreen capacity.
. Automatic drum speed controls with-provision for manual override shall be
provided for each screen. All units shall be enclosed in a heated and
ventilated structure.

13.6. Polishing Ponds

13.6.1. General - Polishing ponds shall be designed in accordance
with Subsection 11.2. . Polishing ponds shall have a capacity of at least
65,000 gallons or capacity for a detention time of 10 days plant design flow,

whichever is greater.

13.6.2. Distance Reguirements = Polishing ponds shall be located at

least 100 feet from the nearest occupied structure.

13.7. Post Aeration - A discharge load allocation of 6.0 milligrams per

liter dissolved oxygen shall be met by means of one of the following:

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

13.7.2. Cascade aeration.

13.7.3.  Polishing ponds are considered to provide the dissolved
oxygen requirements.

14.0, Sludge Handling and Disposal

14,1. Anaerobic Sludge Digestion

14.1.1. Multiple Units - Multiple tanks are recommended. Where a

single digestion tank is used, an alternate method of sludge processing or

emergency storage to maintain continuity of service shall be provided.
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14,1.2. Depth ~ For those units proposed to serve as supernatant
separation tanks, the depth shall be sufficient to allow for the formation of a
reasonable depth of supernatant liquor. A minimum sidewater depth of 10

feet is recommended.

14,1.3. Maintenance Provisions - To facilitate draining, cleaning, and

maintenance, the following features are desirable.

14.1.3.1. Slope - The tank bottom should slope to drain toward the
withdrawal pipe. For tanks equipped with a suction mechanism for with-
drawal of sludge, a bottom slope not less than 1:12 is recommended. Where
-t.he sludge is to be remc;ved by gravity alone, 1:4 slope is recommended,

14.1.3.2. Access Manholes - At least two 36-inch diameter access.

manholes should be provided in the top of the tank in addition to the gas
| dome. There should be stairways to reach the access manholes. A separa.t'e
sidewall manhole shall be provided. The apening should be large enough to
permit the use of mechanical equipment to remove grit and sand.
14.1.3.3. Safety - Nonsparking tools, safety lights, rubber-soled
shoes, safety harness, gas detectors for inflammable and toxic gases, and at
least two self~contained breathing .units shall be provided for emergency use.

14.1.4, Sludge Inlets and Outlets

14.1.4.1. Recirculation - Multiple recirculation withdrawal and return

points, should be provided, unless mixing facilities are incorporated within
the digester. The return shall discharge above the liquid level and be
located near the center of the tank.

14,1.4,2. Raw Sludge Discharge - Raw sludge discharge to the

digester should be through the sludge heater and recirculation return pip-

ing, or directly to the tank if internal mixing facilities are provided.
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14.1.4.3. Withdrawal - Sludge withdrawal to disposal shall be from the

bottom of the tank. This pipe shall be interconnected with the recirculation
~ piping.

14.1.5. Tank Capacity - The total digestion tank capacity should be

" determined by rational calculations based upon such factors as volume of
sludge added, its percent solids and character, the temperature to be main-
tained in the digesters, the degree or extent of mixing to be obtained, and
the degree of volati.‘lle solids reduction required. Calculations shall be sub-
mitted to justify the basis of design.

When such calculations are.not based on the above factors, the min._i-
mum combined digestion tank capacity shall be designed based upon: the
assumption that a raw sludge is derived from ordinary domestic wastewater, .
that a digestion temperature is to be maintained in the range of 90° to 100°F.
(32°C and 38°C), that 40 and 50 percent volatile matter will be maintained in
the digested sludge, and that the digested sludge will be removed frequently
from the system.

14.1.5.1. Completely-Mixed Systems - Completely-mixed systems shall

provide for effective mixing. The system may be loaded at a rate up to 80
pounds of volatile solids per 1,000 cubic feet of volume per day in the active
digestion units. When grit removai facilities are not provided, the reduction
of digester volume due to grit accumulation shall be considered.

14.1.5.2. Moderately-Mixed Systems = For digestion systems where

mixing is accomplished only by circulating sludge through an external heat
exchanger, the system may be loaded at a rate up to 40 pbunds of volatile

solids per 1,000 cubic feet of volume per day in the active digestion units. : .
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This loading may be modified upward or downward depending upon the
degree of mixing provided.

14,1.6. Gas Collection, Piping, and Appurtenances

14.1.6.1. General - All portions of the gas system, including the

space above the tank liquor, the st'orage facilities and the piping, shall be

so designed that under all normal operating conditions, including sludge
withdrawal, the gas will be maintained under positive pressure. All enclosed

areas where any gas leakage might occur shall be adequately ventilated.
14,1.6.2. Safety - All necessary safety facilities shall be included

where gas is produced. Pressure and vacuum relief valves and flame traps,

. together with automatic safety sﬁutoff valves, shall be provided. Water seal"
_equipment shall not be permitted. Cas safety equipment and gas com-

pressors shall be housed in a separate room with an exterior entrance.

14.1.6.3. Gas Piping and Condensate - Gas’ piping shall be of ade-

quate diameter and shal' slope to condensate traps at low points. The use
of float-controlled condensate traps is not permitted.

14,1,6.4, Gas Utilization Equipment - Gas-fired boilers for heating

digesters shall be located in a separate room not connected to the digester'
gallery.

14,1.6.5. Electrical Fixtures - Electrical fixtures and controls, in

places enclosing anaerobic digestion appurtenances, where hazardous gases
are normally contained in the tanks and piping, shall comply with the
National Electrical Code for Class 1, Group D, Division 2 locations. Digester
. galleries should be isolated from normal operating areas, to avoid an ex-

tension of the hazardous location.
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14.1.6.6. Waste Gas - Waste gas burners shall be readily accessible

and should be located at least 25 feet away from any plant structure if

_ placed' at ground level, or may be located on the roof of the control building
if sufficiently removed from the tank.

All waste gas burners shall be equipped with automatic ignition, such
as a pilot light or a device using a photoelectrical cell sensor. Consideration
should be.given to Ithé use of natural or propane gas to insure reliability of
the pilot light. |

In remote locations it may be permissible to discharge the gas to tlje
atmosphere through a r‘eturn-ben‘d ccreened vent terminating at least 10 feet
above the ground surface, provided that the assembly incorporates a flame
trap. . | . ' : .

14.1.6.7. Ventilation = Any underground enclosures connecting with -
digestion tanks or containing sludge or gas piping or equipment shall be
provided with forced ventilation. The piping gallery for digesters shall not
be connected to other passages. Where used, tightly fitting, self-closing
doors shall be provided at connecting passageways and tunnels to minimize
the spread of gas.

14,1.6.8. Meter - A gas meter with bypass shall be provided to meter
total gas production.

14.1.7. Digester Heating

14,1.7.1. Insulation = Wherever possible, tanks should be constructed
-
above ground water level and shall be suitably insulated to minimize heat

joss.
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14.1.7.2. Heating Facilities - Sludge may be heated by circulating the

sludge through external heaters oOf by heating units located inside the
digestion tank.

A. Piping for external heating shall be designed 1o provide for the
preheating of feed sludge before iﬁtroduction to the digesters. Provisions
s_hall be made in the layout of the piping and valving to facilitate cleaning of
these lines. Heat exchanger sludge piping should be sized for heat transfer
requirements.

B. Other Heating Methods: Other types of heating facilities will also
be con5|dered on their own merits.

14.1.7.3. Heating Capacxtl - Heating capacity sufficient to con-:

sistently maintain the design sludge temperature shall be provided.

Where digester tank gas is used for sludge heating, an auxiliary fuel
supply is required.

1!4.1.7.4: Hot Water Internal Heating Controls

A. An automatic mixing valve shall be provided to temper the boiler
water with return water SO that the inlet water 1O the heat jacket can be
Helc_:i be,low a temperature at whicf.w caking will be accentuated. Manual con-
trol shall also be provided by pypass valves.

B. The boiler should be provided with automatic controls to maintain

the boiler temperature at approximately 180°F to shut off the main gas

supply in the event of pilot burner or electrical failure, low boiler water

level, or excessive temperature.
C., Thermometers shall be provided to show temperatures of the

sludge, hot water feed, hot water return, and boiler water.
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14.1.8. Supernatant Withdrawal

14.1.8.1. Piping Size - Supernatant piping shall not be less than six
inches in diameter.

14,1.8.2. Withdrawal

A. Piping should be arranged so that withdrawal can be made from
three or more levels in the digester. A positive unvalved vented overflow
shall be provided. |

B. If a supe.rnatant selector is provided, provisions shall be made for
at least one other drawoff level located in the supernatant zone of the tank
in addition to the unvalved émergency‘ supernatant drawoff pipe. H'_igh
pressure backwash facilities shall be provided.

. 14.1.8.3. Sampling - Provisions shall be made for samplihg at each.

supernatant drawoff level. Sampling pipes shall be at least 1-3 inches in
diameter, and shall terminate at a suitably-sized sampling sink or basin.

15.1.8.4. Alternate Supernatant Dispasal - Consideration should be

given to supernatant conditioning, where appropriate, in relation 1o its
effect on plant performance and effluent quality.

14.2. Aerobic Sludge Digestion

14.2.1. General - Aerobic digestion can be used to stabilize secondary
sludge. Digestion is accomplished in single or multiple tanks, designed to
provide effective air mixing, reduction of the organic matter, supernatant
separation, and sludge concentration under controlied conditions.

14.2.2. Digestion Tanks = Multiple tanks are recommended. A single

sludge digestion tank may be used in the case of small treatment plants or
where provision is made for sludge handling and where a single unit will no.*'

adversely affect normal plant operations.
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14.2.6. Sludge Thickening - Prior to placement on sludge drying

beds, all sludge produced -by the activated sludge process shall be con-

ditioned to a minimum solids content of 2% by weight.

14,3, Sludge Pumps and Piping

14.3.1. Sludge Pumps

14.3.1.1. Duplicate Units - Duplicate units shall be provided.

14.3.1.2. Type - Plunger pumps, screw feed pumps, recessed im-
pelier type centrifugal pumps, progressive cavity pumps, or other types of

pumps capable of solids handling shall be provided for handling raw sludge.

14.3.1.3. Minimum Head - A minimum positive head of 24 inches shall
be provided at the suction side of centrifugai—type pumps and is desirable-
| for all types of sludge pumps. Maximum suction lifts shall not exceed 10
feet for plunger pumps.

14,3.1.4. Sampling Facilities - Unless sludge sampling sampling valves

shall be installed at the sludge pumps. The size of valve and piping shall
be at least 1-1 inches.

14,3.2. Sludge Piping

14.3.2.1.  Size and Head - Sludge withdrawal piping shall have a

minimum diameter of 8 inches for gravity withdrawal and 6 inches for pump
suction and discharge lines. Where withdrawal is by gravity, the available
head on the discharge pipe should be adequate to provide at least 3.0 feet
per second velocity.

14.3.2.2, Slope - Gravity piping shall be laid on uniform grade and
alignment. The slope of gravity discharge piping should not be less than
3%, Provisions shall be made for cleaning, draining, and flushing discharge

lines.
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14,3.2.3. Supports - Special consideration shall be given to the

corrosion resistance and continuing stability of supporting systems located
inside the digestion tank.

14,4, Sludge Dewatering

14.4.1. Sludge Drying Beds - The sizing of the drying bed shall be

estimated on the basis of 2.0 square foot capita when the drying bed is the
primary method of dewatering, and 1.0 square foot capita if it is to be used
as a back-up dewaféring unit. An increase of bed area by 25% is recom-
mended for paved beds. Under no circumstances shall surface water enter
the bed areas.

14.4,2, Design

.114.4.2.1. .Gravel - The lower course of gravel around the underdrains .
should be graded and shall be 12 inches in depth, extending at least 6
inches above the top of the underdrains. It is desirable to place this in two
or more layers. The top layer of at least three inches should consist of
gravel 1/8 inch to } inch in size.

14.4,2.2. Sand - The top course shall consist of 6 to 9 inches of
clean washed coarse sand. (Effective size of 0.3 to 0.6 mm in diameter with
a uniformity coefficient of no greater than 4.0) The finished sand surface
shall be level.

14.4.2.3. Underdrains - Underdrains shall be at least four inches in

diameter. Underdrains shall be spaced not more than 20 feet apart.

14.4.2.4, Partially Paved Type - The partially paved drying bed shall

be designed with consideration for space requirement to operate mechanical

equipment for removing the dried sludge. .
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14,4,2,5. Walls - Walls shall be watertight and extended 15 to 18

inches above and at least 6 inches below the surface. Outer walls shall be
curbed to prevent soil from washing onto the beds.

14,.4,2.6. Sludae Removal - Not less than two beds shall be provided

and they shall be arranged to facilitate suldge removal. Concrete truck
tracks should be provided for all percolation-type siudge beds.

14,4,2,7. Sludge Influent - The sludge pipe to the drying beds shall

terminate at least 12 inches above the surface and be so arranged that it will
drain., Concrete splash plates for percolation-type beds shall be provided at
sludge diécharge points.

14.4,2,.8. Protective Enclosure - A protective enclosure should be’

~considered if winter operation is required.

14.4.3, Mechanical Dewatering Facilities - Provision shall be made .to

maintain continuity of service so that sludge méy be dewatered without
accumulaticn I:;eyond storage ~apacity. The number of vacuum filters,
centrifuges, filter presses, belt filters, or other mechanical dewatering
facilities shall be sufficient to devyater the sludge produced with the largest
L;nit out of service. Unless other standby facilities are available, adequate.
storage facilities shall be provided. The storage capacity shall be sufficient

to handle at least a three-month sludge production.

14.4.3.1, Auxiliary Facilities for Vacuum Filters -Back-up wvacuum

pumps and filtrate pumps shall be provided. [t is permissible to have an
uninstalled back-up vacuum pump or filtrate pump for every three or less
vacuum filters, provided that the installed unit can easily be removed and

replaced.
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14.4.3.2. Ventilation - Facilities shall be provided for ventilation of

dewatering area. The exhaust air shall be properly conditioned to avoid

~odor nuisance.

14.4,3.3. Chemical Handling Enclosures - Lime-mixing facilities of lime

A dust.

14,4.4, Drainage and Filtrate Disposal -~ Drainage from beds or

filtrate from dewateri'ng units shall be returned to the sewage treatment

process at appropriate points.

14.4.5. Other Dewatering Facilities - If it is proposed to dewater or
dispose of sludge by other methods, a detailed description of the process
and design data shall accompany the plans,

15.0. Sewage Sludge, Disposal Methods - When séwage sludge dis-

posal methods, such as incineration and landfill, are considered, pertinent.
requirements of the solid waste regulations shail be followed.

16.C. Land Application of Sewage Effluent

16.1. General - lLand application is not to be considered as a treat-
ment process, but only a means of disposing of sewage effluent which has
received secondary treatment. For public health reasons, land disposal of
effluent that has received primary treatment only shall not be permitted.

16.2. Preliminary Considerations =~ Lland application installations are

normally used where the waste contains pollutants which can successfully be
removed through distribution to the soil mantle. These pollutants can be
removed through organic decomposition in the vegetation-soil complex and by
absorptive, physical, and chemical reactions with earth materials. Pre-

liminary considerations of a site for land application shouid be the com-
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patibility of the waste with the organic and earth materials and the per-
colation rates and exchange capacity of the soils. The land application of
wastewater will eventually recharge the local groundwater; therefore, the
quality, direction and rate of move_ment and local use of the groundwater,
present and potential, are prime considerations in evaluating a proposed
site..

It is essential to maintain an aerated zone of at least five feet and
preferably more, to provide good vegetation growth conditions and removal
of nutrients. It must be realized a groundwater mound will develop below a
disposal éite after it is in use. The major factors in design of grbund dis-
posal fields are topography, soils, geology, hydrology, weather, agriculture’
. practice, adjacent land use and equipment selection and installatioh.

16.3. Site Plan and Report - The following items shall be considered

and shall be included in a site plan and report.

16.3.1. vrocation Maps - USGCS topographic map of the area (7} minute

series where published) showing the location of the total property and pro-
posed land application site. West Virginia State Highway Department County
Maps showing location of the total property. |

16.3.2. Plan - A topographic map of the entire property at a work=-
able scale showing all buildings, land application area, area of possible ex-
pansion, roads, direction of groundwater flow, wells (active and abandoned),
-public water supplies, groundwater monitoring wells, streams, wooded areas,
fences or other barriers, visible geologic formations (sinkholes and rock
outdrops), ponds, and alll structures, wells and ponds on adjacent property

within 2000 feet of the boundaries of proposed disposal area.
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16.3.3. Soil Map - A soil map shall be furnished showing soil types

within the land application site. This information may be incorporated on

~ the plan.

16.3.4, Report

16.3.4.1. Geology of Site - Including formations, rock types, degree

of weathering of bedrock, local bedrock structure, character and thickness
of surficial deposits, solution openings and sinkholes (limestone areas).

16.3.4.2. Hydrology of Site - Depth to seasonal high water table; test

well data including chemical and bacterial analysis for groundwater quality
and depth of well.

16.3.4.3. Soils at Site - Cation exchange capacity of the soils, soil

types .and characteristics, detailed chemical analysis of the soils and thick-
ness of the soils.

16.3.4.4, Climatological Data at Site - Including daily rainfall and

deily temperature.

16.3.4.5. Agricultural Practices at Site - Including the present and

intended soil-crop management practices, kinds of crops to be grown, har-

vesting frequency and ultimate use of crop.

16.3.4.6. Effluent Characteristics - Detailed chemical analysis of
effluent to be disposed.

16.3.4.7. Rate and Freguency of Application - Including all calcu-

lations relating to nitrogen, cadmium and heavy metals and calculations for
winter storage.

16.3.4.8. Management Practices - Including types of equipment for

transport and application; supervision of site; contracts, land easements,
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land leases, land purchases, monitoring procedures, and emergency pro-
cedures in the event of plant or equipment breakdown.

16.4, Design

16.4.1. Effluent Requirements - Secondary treatment will be required

(30 mg/1 of BOD; and 30mg/1 of éuspended solids). Disinfection will be
required with disinfection occurring after secondary treatment.

16.4.2. Holding Pond - A minimum 90-day storage shall be provided

to store all flow during periods when disposal cannot occur. All storage
shall be provided above a fixed water level to prevent complete draining of
the pond. A two foot re5|dua| water depth is requxred to prevent growth of
vegletation .

16.4.3. Application Rates - The maximum application rates 'in terms of

depth of effluent are: 3 inch per hour; % inch per day; two inches pg-r
week. It shall be understood that the above are maximum rates and lower
application rates may be necessary in some areas due to soil characteristics.

16.4.4. Slopes - Slopes on cultivated fields shall be limited to 4% or
less. Slope on sodded fields shall be limited to 8% or less. Forested slopes
are limited to 8% for year-—round. opgration but- for seasonal operation 14%
slopes may be acceptable.

16.4.5. Runoff - The system shall be designed to prevent surface
runoff from entering or leaving the project site.

16.4.6., Fencing - The irrigated area will be enclosed with a fence
(locked entrance gate) to keep out children and domestic animals, The fence

shall be at least six feet high.
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16.4.7. Warning Signs - Appropriate signs shall be provided along

the fence around the project boundaries to designate the nature of the
facility and advise against trespassing.

16.5. Spray lIrrigation

16.5.1. Piping to Sprinklers - The piping shall be arranged to allow

the irrigation pattern to be varied easily. For a permanent system, facilities
must be provided to allow the pipes to be completely drained to prevent
pollution and freeziv'n'g. The system shall be designed to provide an even
distribution over the entire field.

16.5.2. Pump Station - delicate pumps will be provided for delive.ry

to the spray field, with the capacity of each pump sized to handle maximum

rate of flow, plus an allowance to deplete stored volumes. "A metering device .

will be provided at the pump station, which will show the total flow and.

rates to the irrigation field.

The top of the disinfection facility and the wet well of the pumping
station will be at least as high as the maximum holding pond surface eleva-
tion, to prevent flooding these units when the spray irrigation equipment is
not in operation.

A control valve between the holding pond and the spray irrigation
pump station will be required.

16.5.3. Buffer Zone - Sprinklers must be so located as 10 give a

non-irrigated buffer zonme around the irrigated area and design of the buffer
sone must consider wind transport of the wastewaters. A fence shall be
placed at least 50 feet beyond the normal projected spray area. A minimum
of 350 feet from the fence of the enclosed irrigated area to the property

lines of adjacent areas or highways is required, unless:
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16.5.3.1. Low sprays are provided to reduce wind transport of the
effluent.

16.5.3.2. Physical buffers are provided (trees, etc.), alone or in
conjunction with low sprays.

16.6. Ridge and Furrow

16.6.1. Slopes - Furrows may be constructed down slope on sites up
to 1%. Furrows shall be constructed at right angies to the slope on sites up

to 8%.

16.6.2. Construction .- Furrows shall be no more than 1,000 feet in

length and shall be spaced from 20 to 40 inches apart.

. ' 16.7. Overiand Filow

16.7.1., Slopes ~ Slopes shall range from 2 to 8%. Lengths of slopes

shall range from 150 to 300 feet.

16.7.2. Construction - Slopes may be flooded or application made by

gated pipe or spray.

16.8., Monitoring and Reporting - A minimum of one groundwater

monitoring well must be drilled in each dominant direction of groundwater
rhovenjent, and between the proje;:t site and public well(s) or high capacity
private wells, with provision for sampling at the surface of the water table
and at five feet below the water table at each monitoring site.
The location and construction of the monitoring well(s) must be ap-
proved. These may include one or more of the test wells where appropriate.
If crops are to be used for animal or human consumption, analysis of the
. crop will be required at harvest. Frequency of reporting will be_determined

on a case-by-case basis, by the director, based upon site characteristics,
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AINIMUM DESIGN LOADINGS FOR SEWAGE TREATMENT FACILITIES

~ Facility Description Unit Sewage Unit
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 .13

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 Member (non-resident) 25 .05

Per Member (resident) 70 A7
Domestic Sewage

Residences (per resident -a-)

a. New Collection System 70 A7

b. Existing/Old Collection System 90 7%

Summer Cottages, etc., per

1 esident . 50 17

Apartment Houses--one bedroom 140 .34

-=two 210 .51

--three 280 .60
Factories (per worker)

Heavy with cafe and shower 35 .04

Light with cafe 25 .02

Light with shower 25 .02

Light 20 .02 .
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MINIMUM DESIGN LOADINGCS FOR SEWAGE TREATMENT FACILITIES CON'T

Facility Description Unit Sewage Unit
Design Flow Five-Day BOD
(gpd) (Ibs/day)
Hospitals
Each patient (bedside) 300 .34
Each resident staff 100 17
-Each non-resident staff 20 .02

Hofels, Boarding Houses
(Exclusive of resturants, bars)
per guest 50 .15

Industrial Park (Sanitary Waste Only)
Per developable acre 500 .84

Institutions

. Per resident 70 a7

. Laundry (coin operated)
Per machine 400 1.34

Mine Bath Houses -
Per worker 15 .03

Mobile Homes (b)

Per mobile home 210 51
Motels (Exclusive or resturant or bar)
Per unit . 80 .15
Nursing and Rest Homes
Per resident 150 .26
Per resident staff 70 17
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
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Facility Description

Unit Sewage
Design Flow

Unit

Five-Day BOD

Shopping Center

swimming Pools

Per swimmer

Add for shower facilities,

per swimmer
Taverns and Bars, Little or noO
food service

Per seat

Theatres
Drive-in, per car space
Movie, per seat

(gpd) (Ibs/day)
- Recreation (Con't)

Park Residences, per person 70 A7

Park Washhouse, per person 30 .05
Resturants

24 hour service, per seat 50 17

Ordinary, not 24 hour service

Per seat 30 10

Curb service (drive~in) per

Car space 50 A7

Fast food (single service) ~ -

Per seat 25 .06
Schools .

Elementary, each staff or

student 8 .02

High school, each staff or

student 10 .03

Boarding school 70 A7
Service stations

Ordinary, not 24 hour service 500 .80

214 hour service 1000 1.60
Shopping mall per 100 sq.ft. 15 .03

Rased on individual store occupancy

5 .01
2 .01
20 .04
) .008
2 oou
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MINIMUM DESIGN LOADINGS FOR SEWAGE TREATMENT FACILITIES CON'T

”

Facility Description Unit .Sewage Unit
Design Flow Five-Day BOD
(gpd) (Ibs/day)

Travel Trailer Park (=c-)

No water to site, per person 35 .075
‘Water to site, per person 50 .10
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

(2) Assume four persons per residence
(b) Assume 3,0 persons per mobile home
(c) Assume three persons per travel trailer site

*See Subsections 1.4,3, 1.4.4, 1.4.5,
(NOTE: These factors do not apply to the design of municipal sewage

systems. Refer to Subsection 1.4 for design loadings for municipal

sewage systems.)
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1.0. General -These design requirements apply only to custom slaugh-
terhouses (generally less than ten animals slaughtered per week). Prior to
applying to the Wastewater Division, an application must be made to the Meat
Inspection Division of the West Virginia Department of Aariculture.

2.0. Design - The treatment facility shall be designed on 8.0 Ib.
BOD, per 1,000 ‘Ib. live animal weight per day, and 150 gallons per 1,000
Ib. live animal weight per day. This figure can only be used if all blood,
offal, hair, feathers, paunch manure and fecal matter is removed from the
sewage collection and treatment facilities.

2.1. Blood - Blood should be hauled off by a rendering company If

this is not possible, then land disposal may be considered.

2.2. Offal - Offal must be hauled off by a rendering company. Land

disposal is not permitted.

2.3, Paunch Manure - Paunch manure and fecal matter can be land

disposed.

3.0. Treatment - The following types of treatment are recommended:

3.1. Septic Tank - Soil Absorption System (recommended for a maxi=
mum of seven animals slaughtered per day opérations). As a minimum,
multiple septic tanks in series shall be required.

3.2. Aerated lLagoons - (See Part !ll, Subsection 11).

3.3, Stabilization Ponds - (See Part I, Subsection 11}.

3.4, Extended Aeration Sewage Treatment Plants - (See Part [lI).

3.4.1. Will require flow equalization.

3.4.2. Will require aerated sludge holding tank.
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4.0. Additional Treatment - Additional treatment may be required

depending upon health considerations or Discharge Load Allocation require-

ments (See Part 111).
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1.0. General - These design standards apply to the site require=-

ments, design, construction, and maintenance of individual sewage treatment
~ systems including septic tank soil absorption systems with standard soil
absorption fields; serial distribution soil absorption fields; soil absorption
" beds: shallow soil absorption fields; .mound systems; home aeration units;
effluent disposal ponds; composting toilets; grey water disposal systems;
holding tanks; privies; recycle systems or any other systems which provide
waste treatment and disposal for individual dwellings and commercial estab-
lishments.

Application forms and design data sheets may be obtained from ti'\e
local health department.

1.1, For .systems utilizing soil absorption or on=-site effluent disposal,
one (1) copy of the completed application, design data sheet, and plan shall
be submitted to the director.

1.2, For systems utilizing other methods of effluent disposal, six (6)
copies of the completed application, design data sheet, and plans shall be
submitted to the director.

2.0. General Site Requirements

2.1. No part of an individual sewage system shall be located in a
poorly drained or filled area, or in any area where seasonal flooding occurs,
without the prior written approval of the director. Exceptions may be made
if the fill area has been constructed in accordance with directions of the
director or evidence has been provided to the director that the fill area is

suitable and of acceptable composition.

Page 117



Board of Heaith
Interpretive Rule 16-1 Part V
Series VIl Sec. 2.2.

2.2. No part of an individual sewage system shall be located within 10
feet of a building, foundation, or property line,

2.3. No part of an individual sewage system shall be located within 25
feet of a public water supply line, or within 10 feet of a private water
supply line.

2.4. The distance between a septic tank, home aeration unit, vault
privy, or other sewage tank and a public water system well or water supply
shall be as determined by the director.

2.5. A septic tank, Home aeration unit, vault privy, or other sewage
tank shalll be located at least 50 feet from a private well or grdundwater
supply. |

2.6. Absorption fields, serial distribution systems, absorbtion beds,
mound systems, and other soil absorption systems shall be located to comply

with the following distances:
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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 .Foundatibﬁ drains downslope from disposal area.
50 feet Manmade cuts which intersect rock or shale.

100 feet ‘ Water supply springs and water supply wells.

2.7. Roof drains, foundation drains, sump pumps, surface drains, or
similar drains shall not be connected to an individual sewage system.

7.8. The director may require imstallation of a grease interceptor or
grease trap on an individual sewage system serving a dwelling or establish-
ment discharging a large amount of grease. Specifications for grease traps
are listed in Part X.

2.9. No portion of a treétment unit or disposal system shall be
located under area to be paved, parking lots, driving surfaces, or any type
of structure.

2.10. There shall be a minimum of 3 feet between any portion of a
soil absorption system and seasonal groundwater or rock, shale or any other

impermeable layer.
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2.11. A soil absorption system shall not be installed in soils where
percolation test results show an average percolation time less than 5 minutes
per inch except where all éurrounding dwellings or establishments are served
by a public water supply.

2.12. The evaluation of a site for the installation of a soil absorption
system (absorption fields, serial systems, absorption beds, etc.) shall be
Based upon percolation test results and evaluation of a 6-foot excavation.
Percolation tests shall be performed in the following manner:

2.12.1. Location - At least four test holes shall be placed at equal

distances- over the proposéd absorption field site. If the results of the tests

are reasonably close, an average test result can be assumed. If the tests,

show extreme variations, it may be necessary to relocate the field in a more
suitable area.

2.12.2. Dig or bore holes from six to eight inches in diameter at t-he
site where theé soil-absorption field is to be installed. The holes shall be
dug or bored to the depth of the proposed soil absorption field (24 inch
minimum).
insfrument or wire brush to remove any smeared soil surfaces which inter-
fere with the absorption of water into the soil.

2.12.4. Remove the loose dirt from the bottom of the test holes and
place two inches of coarse sand or fine gravel into the holes to prevent

sealing.

2.12.5. Place an eight or ten penny nail in the wall of each hole

exactly six inches above the level of sand or gravel.
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2.12.6. Completely fill the test hole with water to ground level. Keep

water in the hole to a depth of at least twelve inches for a minimum period

~of four hours before beginning the percolation rate measurement.

2.12.7. Percolation Rate Measurement

2.12,7.1. Upon completion of the above, adjust the water depth in the
holes to the level of the nail. Accurately determine how many minutes it
takes for this six inches of water (all the water) to be absorbed into the
soil.  This time in l.minutes, divided by 6, gives the rate of fail (or absorp-
tion) per inch and is used to calculate the amount of absorption field
required, |

2.12.7.2. Average the rate of fall for ail test holes. (Add the rate
of fall for each test hole together and divide by the number of test holes.)
This figure is the average rate of fall per inch for the absorption field and.
is the rate used in calculating the size of the soil absorption field required.
(See Subsection 5.1)

2.12.8. If desired, an alternate method of measurement may be utili-
zed, such as a marked measuring stick and batter board, if approved by the
local health department.

2.12.9. Observation Hole - A hole six feet deep shall be excavated in

the center of the proposed soil abs.orption system area to evaluate soil depth
to rock table and seasonal water table. |If slopes at the proposed site ex-
ceed 15%, the observation hole shall be excavated at the location of the
lowest proposed trench of the serial system,

3.0. Septic Tanks

3.1. Liquid capacities for tanks serving single-family dwellings shall
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be in accordance with the following table:

No. of Bedrooms Minimum Tank Capacity
tgations)

2 or less 750

3 and 4 - 1000

Each additional bedroom 250 gallons each

‘ The liquid -capacity for tanks serving other than single-family dwejl-
ings shall be determined in the following manner:

Up to 1500 gallons per day - Capacity = 1.5 times
daily flow.

1500 gallons per day to 4000 gallons per day -
Capacity = 1000 + .75 times daily flow

4000 gallons per'day to 5000 gailons per day -
Capacity = daily flow.

Design flows are listed in Appendix A, Part Ill,

Commercial establishments utiliziﬁg garbage grinders shall have tank
volume increased 20%. Garbage grinders are not recommended for any septic
tank system, residential or comnﬂercial.

The volume given is liquid capacity. Liguid capacity will be measured
from the bottom of the tank to the elevation of the invert of the discharge
pipe.

3.2. It is recommended that dual compartment tanks or dual tanks be
used. If a dual compartment tank or dual tanks are used, the volume ratio
of the first compartment or tank to the second compartment or tank shall
approximate 2 to 1. In a dual compartment tank, the connection between
compartments shall be an elbow with a minimum diameter of 4 inches, placed
so that the invert at the partition is approximately 16 inches below the liquid
leveli. .
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3.3. Septic tanks may be constructed of reinforced concrete, coated

steel, fiberglass, or other watertight and durable material approved by the

_director. All tanks shall meet the general requirements of Section 3.4,

regardless of construction material. Septic tank construction shall comply

" with the following:

3.3.1. Precast Concrete Septic Tanks - Concrete used must consist of

at least six (6) bags of cement per yard of concrete mix or equivalent with a
minimum compressivvé strength of four thousand (4000) pounds per square
inch. Reinforcement shall be at least 6" x 6" mesh no. 10 welded wire
fabric. Aggregate used in the concrete shall be no larger than one (1) in;_:h
size. Concrete shall be vibrated to minimize honey-combing. The sidewalls
of such tanks s'hall be at least two and one-half (2}) inches in thickness.
The top and bottom shall have a minimum thickness of three (3) inches.

3.3.2. Brick and Block Tanks - Walls may be of 8-inch brick masonry

with 1-inch cement plaster inside finish; or 8-inch concrete blocks with
1-inch cement plaster inside finish and cells filled with mortar. Top and
bottom shall meet the requirements for concrete tanks.

3.3.3. Metal Tanks - Tanks shall bear the Underwriters Laboratories,
Inc., label or the Kentucky Code Approved designation, or be approved by
the director. '

3.3.4. Plastic and Fiberglass Tanks - Tanks must be approved by the

director.
3.4, General requirements for tanks shall be as follows:
3.4.1. The invert of the inlet pipe shall be a minimum of 2 inches

above the invert of the outlet pipe.
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3.4.2. Knockouts must be a minimum of 4 inches in diameter.

3.4.3. The inlet shall be provided with a cast-in-place or inserted
baffle or a sanitary tee. The inlet baffle or sanitary tee shall extend to a
minimum depth of 6 inches but to no more than 20% of the liquid depth.

3.4.4. The outlet shall be p_r'ovided with a cast-in-place or inserted
baffle or sanitary. tee. The effluent baffle shall extend to at least 35% of the
liquid depth, but to no more than 40% of the liquid depth.

3.4.5. The top of the inlet and outlet baffles or tees shall extend at
jeast six (6) inches abbve the flow line.
| 3.4,6. Minimum |iq1jid depth shall be 30 inches.

3.4.7. There shall be a minimum of 9 inches clearance above the.
liquid level,

3.4.8. Liquid depth should not exceed 5 feet for tanks less than 3060
gallons and should not exceed 6 feet for larger tanks.

3.4,9. The top of the tank, or either end, above the inlet or outlet,
shall be embossed, imprinted, stenciled or otherwise marked in an indelible

and legible manner with the manufacturer's name and the liquid capacity.

RECOMMENDED SEPTIC TANK DIMENSIONS

Size in Inside Inside Inside Sewage
Gallons Le_ng_tﬂ Width Depth Depth
-ac W -0 -5
750 6|_8|| 3'_“" Sl_u" ul_sll
1000 8'-0" 3=y 6'-0" 51-0"
1250 gl=gH yr-gh §l=0" 5l=Q"
1500 10!-0" 410" 6'-6" 51-0"
2000 12'-0" 4i-g" 6-6" 51=Q"

2500 13'-6" 5'-0" 6'-6" 5'-Q"
- Page 124




Board of Health
Interpretive Rule 16-1 Part V
Series VII Sec. 3.4.10.
3.4.10. Access -~ Adequate access must be provided to each com-
partment of the tank for inspection and cleaning. Both the inlet and outiet
devices shall be accessible; therefore, manholes shall be provided at both

iniet and outlet ends of the septic tank,

4.0. Individual Home Aeration Units

4.1. Individual home aeration units shall only be used where addi=-
tional treatment is provided, such as soil absorption or other means of
effluent disposal abproved by the director. (The director may require
ownership, operation, and maintenance of a home aeration unit to be under
the control of a public or private utility: regulated by the Public Servi<‘;e
Commission. )

4.2, Indi\-/idual home aeration units must bear the NSF seal demon-
strating conformance with NSF Standard 40. In order to obtain approval, .
design specifications and operational data must be submitted for evaluation.

5.0. The Standard Soil Absorption Field

5.1. The design of standard soil absorption systems shall be based
upon percolation tests and sized in accordance with the chart below.

SOIL ABSORPTION SYSTEM SIZING
FOR SINGLE-FAMILY DWELLINGS

Percolation Test Results . Minimum Area of Soil

(Average l'ime in Minutes Absorption bSystem (Square

Required for Water to Fall Feet per Bedroom)

One Inch)

Less than 5 minutes Consult with local health
department

5 - 10 minutes 200

11 - 30 minutes 250

31 - 45 minutes 300

46 - 60 minutes 100

over 60 minutes Consult with local health
department
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SINGLE ABSORPTION SYSTEM SIZING FOR ESTABLISHMENTS

OTHER THAN SINGLE-FAMILY DWELLINGS
(SEE APPENDIX A, PART Iil, FOR DESIGN FLOWS)

Square Feet Per 1000

Percolation Test Results Gallons Sewage Per Day

Less than 5 minutes ) Consult with local heaith
department

5 - 10 minutes 1650

11 - 30 minutes . 2500

31 - 45 minutes 2950

46 - 60 minutes 3300

Over 60 minutes Consult with local health -
department

5.1.1. Absorption fields over 3,000 square feet in total area shall

include some form of dosing.

the field shall be split into two or more fields of approximately equal size.
5.1.3. When a structure other than a single-family dwelling is to bve
served, or more than one structure is to be served by a single system, land
shall be reserved for the construction of two (2) standard soil-absorption
flelds, each of adequate size to serve the proposed structure or structures.

5.2. Construction Materials

diameter of 4 inches. Smaller size pipe may be utilized for pressure dis-
tribution systems.

5.2.2. Pipe utilized in the construction of soil absorption fields shall
conform to the following standards:

5.2.2.1. Plastic pipe ASTM - D 2729, D 2852, D 3350, D 2751,
D 2836, D 3033, D 3034, D 3298, F 789.

5.2.2.2. Asbestos cement - Class 1500 or 2400.
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5.2.3. Perforated pipe utilized in the construction of soil absorption
fields shall have a minimum of 2 rows of downward facing holes approximately
. 90° apart.

5.2.4. Aggregate utilized in the construction of a soil absorption field
shall be washed gravel, crushed stone, or sla_g, 3 to 2 inches in size, with a
hardness of 3 on the Moh scale of hardness. Crushed limestone shall be
dolomitic. (Field test for hardness--aggregate shall scratch a copper penny
without leaving a reéfdue.)

5.2.5. Straw, hay, untreated building paper or newspaper may be
utilized to cover the trenches foliowing construction of the absorption fields.

5.3. The_construction of the standard soil absorption field with either
level or sloping topography shall be in accordance with the following specifi-
cations:

5.3.1. The trenches shall be 1 to 3 feet wide with a maximum depth
of 36 inches and a minimum depth of 18 inches.

5.3.2, The maximum length of trench shall not exceed 100 feet. |If
distribution lines of areater than 100 feet are necessary, the solid sewer
pipe from the septic tank shall be connected to the center of the distribution
line so that the lengths on either side of the connection will be equal and
not exceed 100 feet each. Absorption fields dosed by a pump may utilize
trenches of greater length, if reviewed and approved by the director.

5.3.3. A minimum of 6 inches of aggregate shall be placed in the
bottom of the trench beneath the pipe, and a minimum of 2 inches shall be

placed above the pipe.
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5.3.4. The bottom of each trench and its distribution line shall be
constructed level. Trenches shall be constructed consistent with the topo-
graphy and in such a manner so as to minimize the compaction or smearing
of the sides and bottoms. Construction of the trenches is not to be done if
the soil is so wet that it forms a nwire" instead of breaking apart when
rolled between the hands. Construction shall not be done during rain or
inclement weather which may interfere with or preclude correct construction
procedures.

5.3.5. The surface of the aggregate shall be covered with either 3 to
4 inches of straw or hay, one layer of untreated building paper or a thick-
ness of at least 4 sheets of newsﬁaper prior to backfilling.

5.3.6. There shall be a minimum of & feet of undisturbed earth
between the sidewalls of each trench. Additional separation may be required
in areas of severe topography and poor soil characteristics to avoid inter=-
action between-the trenches.

5.3.7. Soil absorption fields constructed in flat areas shall be

designed to provide a closed continuous system or closed circuit design.

5.3.8. The backfilling of the absorption field shall be performed in

such a manner as to minimize the movement of heavy equipment upon the
absorption field. Backfill shall be mounded over the system to allow for
settling and to promote run-off from the system. The area where the
absorption field has been constructed shall not be graded after backfilling.
Backfilling shall not be done if the ground is frozen.

5.3.9. The sewer line from the structure to the septic tank shall be

laid on a grade of not less than 1/8 of an inch per foot (1%).
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5.3.10. If the soil absorption field is greater than 1500 square feet in
area, a siphon chamber or pump chamber may be required to insure even
~ distribution of effluent.

5.4, The construction of the standard soil absorption field in areas of
' sloping topography shall be in accordance with the following specifications in
addition to the requirements of Subsection 5.3.

5.4,1. Soil absorption fields constructed on sloping ground shall use
a serial distribution-léystem. The use of drop boxés is recommended.

5.4.2. Soil absorption systems shall not be constructed on ground
with a slope in excess of 25%. .

5.4.3, The bottom of each trench and its distribution line shall be
level,

5.4,4, There should be a minimum of 6 inches of ground cover over.
the gravel fill in each trench.

5.4.5. The absorption trenches shall follow the approximate ground
surface contours so that variation in trench depth will be minimized.

5.4.6. Adjacent trenches shall be connected with a relief line, cross
over, or drop box arrangement - in such a manner that each trench is com-
pletely filled with septic tank effluent to the full depth of the gravel before
effluent flows to succeeding trencﬁes. The construction of the relief line,
cross-over, or drop box arrangement shall incorporate the following require-
ments:

5.4.6,1. The relief line or crossover shall be solid 4-inch sewer line
with tight joints and with direct connection to the distribution lines or a

drop box installation.
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5.4.6.2. Relief lines, cross-overs, and drop boxes shall not be con-
structed in any location or manner where they will be subject to damage
during or following construction. The location of these relief lines, cross-
overs, or drop boxes must be marked prior to backﬁiling to avoid damage
from heavy equipment.
5.4.6.3. The trench for the relief pipe or cross-over shall be no
deeper than the top of the gravel of the trenches being connected. The line
should rest on undisturbed earth and backfill shall be carefully tamped.
Care must be exerciséd in construction of the relief or cross-over line to

insure that an undisturbed block of earth remains between the trenches.

5.4.6.4. The invert of the overflow pipe in the first relief or cross-.

over line must be at least 4 inches lower than the invert of the 'septic tank
outlet.

6.0. Absorption Beds

6.1. Absorption beds shall only be constructed when topography or
space limitations prevent installation of a standard absorption field.

6.2. Absorption beds shall be sized to provide an area 30% greater

than that calculated for a standar:d absorption field to make up for sidewall

loss.

6.3. The piping distribution network within the bed shall be installed
in such a manner that the pipes are located 18 inches from the sides of the
bed with a minimum of 3 feet between pipes and in a continuous or closed
circuit design. Construction of the bed shall be in accordance with the
general design and construction requirements of the standard absorption

field.
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6.4, Maximum depth of a bed shall be 36 inches, minimum depth shall

be 18 inches.

7.0. Shallow, Elevated, and Modified Evapotranspiration Soil Absorp-

tion Systems - Due to the shallowness of many West Virginia soils, a soil

absorption system will often have to be shallow or elevated above the original
ground surface to maintain the minimum distance above the seasonal high
water table, rock table, or impermeable soil layer. The construction of a
shallow or elevated system is permissible where there is a suitable layer of
soil, sufficient room, and the m:;ntural slope is not excessive. Shallow and
elevated soil absorptioh systems presently; approved for us.e are: shallow
fields, soil absorption mounds, and unique systems designed for specific
situations. Due to their complex construction and l.imited operational
history, mound systems should only be considered when intended to serve’
existing residences, to correct health hazards, or in other special cases.
Shallow fields are similar to the standard absorption field, more easily con-
structed than mound systems, and may be considered for new residences.

7.1. Shallow fields may be utilized under conditions where pervious
rock table, an impermeable layer of any type, or seasonal water table is
within 34 feet of the ground surface; on either level topography or sites of
up to approximately 15% slope. Modified evapotranspiration systems may be
utilized under conditions where pervious rock table, an impermeable layer of
any type, or seasonal water table is within 4 feet of the ground surface; on
either level topography or sites of up to approximately 15% siope. Con-
struction of the systems is such that the bottoms of the trenches are 3 feet

above the rock, any impermeable layer, or seasonal high water table.
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Design of shallow fields and mound systems shall correspond to the

following examples dependent upon site conditions:

7.1.1. Shatlow Field

7.1.1.1. Shallow fields shall in general be constructed in accordance
with the procedures and requiremex:mts for standard absorption fields; how-
ever, the depth-of the trenches in natural ground may vary from 6 to 18
inches. The space between trenches will vary from 6 to 12 feet, and the
depth of cover material will vary from 18 to 36 inches, depending on the
trench depth. (See 5-E Diagram)

7.1.1.2. Cover material shall be placed prior to the construction of

the trench system., The site shéll be prepared in accordance with require--

~ ments of Appendix B.
7.1.1.3. Topography of the site may be level, less than 3 percent
slope, or up to 15 percent s.lope if a serial type distribution system is used.
7.1.1.4.- The percolation rate for design considerations shall be the
rate recorded for the natural soil at installation depth.

7.2. Soil Absorption Mounds

7.2.1. See Appendix C.

8.0. . Dual Soil Absorption Fields

8.1. Dual absorption fields may be utilized if percolation rates are
between 60 minutes an inch and 90 minutes per inch.

8.2. Area reserved for absorption shall be increased to provide
sufficient area for the installation of dual soil absorption fields.

8.3. Construction of the dual absorption fields shall be in accordance

with the dosing requirements of the standard soil absorption system, with a
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junction box or valving arrangement to provide for alternation of the fields.
Each of the fields shall be sized in accordance with the percolation test
results. Both fields shall be of the maximum sizing required at a 60 minutes

per inch rate.

9.0. Individual Sewage Systems with Surface Water Discharge - Indi-

vidual systems with surface water discharge require a lengthy approval pro-
cess and, if approved', regular operational supervision and maintenance. For
these reasons they .s‘hall only be considered for existing residences or estab-
lishments when all other means of treatment and disposal have proven
ineffective and a real or potential.public health hazard exists, ‘

9.1. Individual Sewage System Effluent Disposal Ponds

9.1.1. Effluent from a septic tank or home aeration unit may be
discharged into a stabilization pond system.

9.1.2. Individual sewage system effluent disposal ponds shall be
decigned on the basis of no more than 34 pounds of 5 day BOD per surface
acre. For the purposes of pond sizing, it shall be assumed that there is a
25% reduction in 5 day BOD from a correctly sized and designed septic tank
and that there is a 70% reduction in 5 day BOD from a home aeration unit.
However, an individual sewage system effluent pond shall be a minimum of
1800 square feet in surface area. ‘

9.1.3. Effluent from an individual sewage system effluent disposal
pond may be discharged to either an approved land treatment system, or
may be discharged to a stream following disinfection, upon approval by the

director.
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9.1.4. An individua! sewage system effluent disposal pond shall be

constructed in accordance with Subsection 15.0 of the Design Standards.

9.2. Intermittent Surface Sand Fiiters

9.2.1. Effluent from a septic tank or home aeration unit may be
discharged to intermittent surface saﬁd filters.

9.2.2. Effluent from a surface sand filter may be discharged to a
stream after chlorination in accordance with the regulations and requirements
pertaining to surface discharge of waste water.

9.2.3. Intermitfent surface sand filters preceded by a septic tank

shall be designed on a filtration rate of 5 gallons per day, per square foot.

There shall be two filters of design size to provide for alternation of opera--

- tion.
9.2.4. Intermittent surface sand filters preceded by a home aeration
unit shall be designed on a filtration rate of 10 gallons per day per square

foot. There shall be two filters of design size to provide for alternation of

operation.

9.2.5. Intermittent surface sand filters serving individual sewage

systems. shall be provided with an insulated cover to maintain operation'

during inclement weather.

9.2.6. The intermittent surface sand filter must be dosed by either a
pump or sewage siphon,

9.2.7. The design and construction of an intermittent surface sand
filter shall be in accordance with the design and specifications provided in

figure 5-GC.
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10.0. Composting Toilets

10.1. Composting toilets may be utilized only in conjunction with an
~approved grey water treatment and disposal system.

10.2. The design and construction of a composting toilet must meet
" the requirements of NSF Standard 41,

11.0. Incinerating' and Chemical Toliets

11.1. Incinerating and chemical toilets may be utilized only in con-
junction with an apbfoved grey water disposal system.

11.2. The design, construction, and application of incinerating or
chemical toilets shall be approvea by the' director. The use of chemical 'c,)r
incinerating toilets may be approved by the director in emergency situations,
temporary usage. situations, or for recreational residences, or isolated resi-
dences,

12.0. Grey Water Disposal Systems

12.1. Those houses served bv a grey water disposal system must
have a house sewer of not more than 2 inches in diameter,

12.2. Houses served by grey water disposal systems shall not have
garbage disposal units.

12.3. Manufactured grey water disposal systems must be approved by
the director. -

12.4. Non-commercial grey water disposal systems shall consist of the
following:

12.4.1., A soil absorption field designed on the basis of a 30% re-
duction in water usage, and constructed in accordance with the design

requirements for the standard soil absorption fields.
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12.4.2, A septic tank sized according to the following:

Minimum Capacity

Number of Bedrooms

2 or less 500 gallons

3 -4 750 gallons

5 or more Add 210 gallons for
each additional bedroom

13.0. Privies
13.1. Every privy shall be provided with:

13.1.1. An earthen bottom pit with watertight walls, or a watertight

vault or other watertight receptacle with walls extending at least 6 inches

above ground level. |

13.1.2. A crowned curb constructed of compacted earth or other suit-

able material, at least 6 inches thick, extending from the top of the walls -of

the pit, vault, or receptacie, in all directions over the surface of the

ground for a distance of 18 inches.
A riser that is fly tight when not in use.

13.1.3.
A vent pipe extending from the pit, vauit, or receptacle to a.

- 13.11“.
point at least 24 inches above the roof of the of the superstructure or

through the wall of the superstructure. The vent shall be screened to pre-

vent the entrance of flies and other insects.

13.2. Privy pits may have an earthen bottom if:

13.2.1. The privy is located in a soil with a tested percolation rate

exceeding 60 minutes per inch of fall.
13.2.2. The privy is located below and 100 feet or more from a

groundwater supply or individual well, and is so located that any leaching
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therefrom is disposed of in a manner that does not create a nuisance or
insanitary condition.

13.2.3. The pit is 4 feet or less in depth, and it has been determined

by the excavation of a 7 foot hole that rock or water table does not exist

~ within 3 feet of the bottom of the pit.

13.3. No privy shall be located within 20 feet of any dwelling, road-
side cut, stream, establishment, or within 10 feet of any property line.

13.4, The ébnstruction and design of the privy superstructure,
vault, pit or other type receptacle shall be such as to prevent access to the
vault or receptacle and the con'&ents thereof, by flies, rats, and wild ;>r
domestic animals.

13.5. Privy vaults, pits or receptacles shall have the contents
removed as often as necessary to prevent creating a nuisance or unsanitary .
condition.

13.6. An approved grey water disposal system shall be installed to
serve those residences with indoor plumbing or running water for sinks and
showers. For those residences without indoor plumbing, a shallow leach
trench or pit may be installed for disposal of grey water.

14.0. Recirculating Toilets

14.1. Recirculating toilets ;and the piping for such toilets shall be
separated from and not connected to the potable water system of any
residence or other structure under any circumstances. Color coded pipe
shall be used to facilitate inspection and maintenance of such installations.

14,2, Recirculating toilets shall:
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14,2.1. Be installed and operated in accordance with the manufac-

turer's instructions.
14.2.2. Be approved by the director before installation.

15.0. Seif-contained Excreta Disposal Systems

15.1. Self-contained excreta "disposal systems shall be designed so as
to prevent flies,. rats, and wild or domestic animals from having access to
the contents thereof.

15.2, All fixtures, tanks, or receptacles shall be constructed of
impervious, easily cleahable material.

15.3. Tanks and réceptacles shall:

15.3.1. Be watertight and vented to the outside air.

15.3.2. Be constantly supplied with sufficient amounts of an approved
chemical agent to process and deodorize the contents thereof.

15.3.3. Have the contents removed and’ the tank or receptacle
thoroughly cleaned as often as necessary to prevent creating a nuisance, or
an unsanitary condition.

16.0. Holding Tanks

disbosal and it is recommended that they not be used for periods of time in
excess of six months. Long term use of a holding tank must receive prior
approval from the director.

16.2. A holding tank must be watertight and constructed of the same
materials and by the same procedures as a watertight septic tank. No
openings or pipes through which the contents of the tank may be discharged

will be permitted.
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16.3. The liquid capacity of the holding tank shall be sufficient to
contain one week design flow from the facility to be served.

16.4. Holding tanks shall be located in an area readily accessible for
pumping under all weather conditions and where accidental spillage during
pumping presents the least hazard to public health.

16.5. Holding tanks shall be located in accordance with the distance
requiremeﬁts established for septic tanks in Part V, Subsection 3 of the
Design Standards.

16.6. Construction and in:stallation of the holding tank shall provide
adequate access to the tank for pumping, E:leaning, and maintenance through
manhole and cleanouts.

16.7. A nholding tank installation shall be providéd with én audio-
visual high level alarm when the tank is approximately two-thirds full and’
will require pumping shortly. The alarm is to be located inside the facility
served.

16.8. A contract with a licensed sewage tank cleaner with a valid
permit for pumping and maintenance of the tank on a regular schedule shall
be required. |

16.9. A letter from 3 wastewater treatment plant owner accepting the
pumpings shall be required. This facility must meet the approval of the
director. Condition of the receiving wastewater treatment plant must be
checked to ensure adequate treatment will be provided and the normal opera-
tion of the wastewater treatment plant will not be affected.

16.10., When it is deemed necessary to protect the public health, the
director reserves the right to require additional assurances before approving

holding tanks.
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APPENDIX A: Effluent Pumping for individual Sewage Systems:

A.

1.

Pumps

Types of Pumps--Non-clog submersible centrifugal effluent pumps

or progressing cavity positive displacement pumps.

Pumps shall be readily removable and replaceable without de~
watering the wet well,

Pump should be sized to dose a soil absorption system two to
four tirﬁes a day. The recommended dosing cycle is twice a day,
however, the dose shall be no more than 75% of the distribution
pipe volume for all soil absdrption systems utilizing four inch
pipe.

The pump shall be located six to eight iﬁches off the tank

bottom to provide additional volume for sludge settlement.

Pump Controls

2.

Relays, and electrical plug-ins or sockets shall not he located
inside the wet well or access manhole. These devices must be
located above-ground in a weatherproof box or in the residence.

A high water alarm shall be placed within the residence.

Distribution System

1.

Pipe used for the distribution system (force main) shall be PVC
SDR 21, PVC SDR 26, or Schedule 40 of 13" to 2" diameter.
All parts of the distribution system (manifold and laterals) shall
be sloped slightly toward the inlet to avoid freezing and ponding
of water in the system between dosing.

Piping shall be installed below the frost line.
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Wet Well

1. The wet well shall be watertight and constructed of materials
that will not corrode.

2. The wet well shall have an access manhole of 24 inches or
greater diamenter. The manhole shall be installed level with or
above the ground surface and the cover secured.

3. A wet well shall be sized to provide adequate volume not oniy
for one day reserve capacity, but also for single dose capacity
plus additiongl capacity to maintain minimum depth for operation.

4, The wet well tank should be set lower than the septic tank to

provide .usage of maximum capacity of the wet well,

 APPENDIX B:

Procedure for placing cover material on a shallow field soil absorption system.

A.

Scarify the area, .removing all vegetatidn prior to placing cover
materi-al. Be careful to minimize the amount of soi! removed in this
step.

Plow the area to be filled using a mold board plow, plowing per=-
pendicular to the direction of surface slope with plow throwing soii
up slope. Plow to the maximum possible depth (7 to 8 inches). Use
as large a plow as possible to reduce the number of driven in
furrows which result in compaction of the subsoil. (Plow soil only
when the moisture content of the soil is low to avoid compaction and
puddling. If a fragment of soil occurring approximately 9 inches
below the surface can be easily rolled into a wire, the soil should

not be plowed since the moisture content is too high. If the soil is
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G.

friable or dry and falls apart when rolling it into a wire, the soil

can be plowed). Once plowing is completed, keep all vehicular

traffic off the plowed area. Minimize time lag between plowing and

filling. If it rains after plowing is completed, wait until the soil
dries out before the start of construction. Immediate filling after
plowing is highly preferable.

Suitable cpvér material shall consist of soil with a natural per-
meability 01‘T less than thirty minutes per inch, and should contain no
large course fragments or debris.

Place the cover around ;che edge of the scarified area by dumping it
on the _scarified area, keeping the wheels of the dump truck off the
scarified area. Wheel tracks in the scarified area will lead to com-
paction and ruts,

The scarified area shall be covered in 8 to 12 inch lifts, each lift
being compacted to not less than 95% cf the maximum density
(AASHO). Initially, try to keep at least 6 inches of fill under the
tracks to minimize sealing.

Place all the cover material in the scarified area until this area is at
the desired elevation. See Figure 5-E.

Construct the trenches per Section 5.2 for materials and Section 5.3
for construction. Exceptions are trench depth (5.3.1) and space
between trenches (5.3.6) which shall be determined by depth to
groundwater, rock, shale or any other impermeable layer. See
Figure 5-E.

Landscape the filled area by planting grasses on the surface.
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Appendix C
DESIGN AND CONSTRUCTION MANUAL
for

WISCONSIN MOUNDS

~ Slowly permeable soils
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Preface

The present Wisconsin regulation concerning private domestic
sewage treatment and disposal systems, does not allow comstructiom
of on-site septic tank disposal systems in soils where the perco-—
lation rate is slower than 60 min/in., where the ground water or
creviced bedrock is closer than 3 £t beneath the bottom of the
system which is less than S5 ft from the ground surface,

The altermate system described in this manual will zllow
disposal and treatment when the soils below the seepage system
has a) a percolation rate between 60-~120 min/in., b) where the
saturated soil is up, to two feet of the ground surface or c¢) where

the c¢reviced or porous bedrock is up to two feet of the ground
_surface.

This manual replaces the former bulletins commonly known as
Package 1, 2 and 3, which were:

~Design and Construction Procedures for Mounds in Slowly
Permeable Soils With or Without Seasonably High Water
Tables.

-Design and Constructiecn Procedures for Fill Systems in
Permeable Soils with Shallow Creviced or Torous Bedrock,
-Design and Construction Procedures for Till Systems in
Permeable Soils with High Water Tables.

The manual is divided into several sectioms. They are 1)

- principal of operation,2) soil site characteristics, 3) design

steps and procedures, 4) comstruction procedures and 5) design
examples and example plans for the 3 site situations.
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Design and Comstruction Manual
for
Wisconsin Mounds

Many rural areas in the United States are not suited for on~site
disposal of home sewage using the conventional septic tank-soil
apsorption system because of site limitations such as slowly per-
meable soils, shallow soils, and high water table soils. A
number of altermate systems are being developed to overcome somé
of these limitatioms. The septic tank-mound system is one such
system which overcomes some of these soil limitatioms but

allows subsurface disposal of the effluent. (Fig, 1). A number
of adaptions and podifications have been made to the mound systed
for use under different soil and climate conditions. (Witz 1974;
Cconverse et al. 1975 a b ¢, 1978; Wooding 1975; Machmeier 1977;
Carlile et al. 1977.)

DISTRIUTION car MARSH
LATERAL _\\ ™ -~

MOUND

SEPTIC TANK PUMPING  CHANWBER

Fig. 1 A cross-section of a septic tank mound system for ou~site
disposal. '

The objective of this manual is to make recommendations of site char-
acteristics, design criteria and comstruction techniques for a

septic rank-meund system which will insure adequate treatment and disposal
of household sewage. These recommendations &re for on-site

disposal of waste water for:

mhis manual is the result of research performed by the Small .
Scale Waste Management Project. '
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1. slowly permeable soils with or without high water tables

2, shallow permeable soils with pervious (creviced or
porous) bedrock

3. permeable soils with high water tables

The septic tank-mound system comsists of the septic tank, a pumping
chamber, and the mound (Fig. 1). The septic tank is sized the same
as for the conventional septic tank-soil absorption system. The
pump elevates the effluent to the mound and pressurizes the distri-
bution within the mound. A siphon can be used in place of the pump
if the mound is located down slope. The mound comsists of a fill
material, an absorption area, a distribution system, 3 cap and top
'soil. The effluent is pumped into the absorption area through the
distribution system, It flows through the fill material where it
is purified and then it passes into the natural soil. The cap,
usually comsisting of a topsoil or subsoil, provides frost pro-
tection, a barrier to infiltration, retzins moisture for vegetation
and promotes runcff of precipitation. The topsoil aids in estab-

" lishing and mainraining 'a good vegetative cover.

The mound serves several functions, depending upon the type of soil
and site situation: TFor the slowly permeable soils, the primary

. function is absorption of the effluent into the natural soil. Suf-
ficient purification will result as the effluent moves through the
£111 and natural soil. The absorption area is raised above the
natural soil, using a suitablie fill material. This places the
absorption area in a more permeable £ill materiil and removes it
from the wet slowly permeable subsoil. The advantages are that:
a) the effluent enters the more permeable natural topsoil over a
larger area where it can move laterally until absorbed by the less
permeable subsoil (Fig 2), b) the slimes that develop in the bottom
of the absorption area will not clog the fill as readily as they do
the less permeable natural soil, ¢) construction is eliminated in
-the wetter subsoil where smearing and compaction is often unavoidable,
d) the absorption area within the mound is much smaller than it would
be if placed in the more slowly permeable subsoil but the mound is

probably larger than would be 2 conventional system if one could be
used.

For the permeable soils, the primary function of the mound is to purify
the waste before it reaches the ground water or creviced or porous
bedrock. By elevating the absorption area with suitable fill, there
is sufficient fill and natural soil to provide adequate purification.
Fig. 3 shows the typical effluent movement through this system.
. Most of the flow is downward., Except in the less permeable soils,

(as percolation rate aoproaches 60 min/in.) the flow would move
laterally as well as downward and approach the flow regime as shown

in Fig. 2.
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Fig., 2 A cross section of a typical mound system showing the
effluent movement in a slowly permeable soil onm a

sloping site. This mound design utilizes trenches for
the absorprtion area.
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Fig., 3 A cross section of a typical mound system showing the
effluent movement in permeable soil, with high water
and shallow permeable soil over crevicec bedrock, This
mouvnd design utilizes beds for the absorption area.
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SOIL AND SITE REQUIREMENTS

Table 1 gives the soill and site factors which restrict the installa-
tion of the mound for slovly permeable soils, shallow permaable soils
over pervious bedrock, and permeable soils with high water tables.
The restricting factors are a) percolation rates, b) depth to per-
vious rock, c) depth toe high water table, d) depth to impermeable
soll layer or rock strata, e) depth to 50 by volume of rock frag=
ments, f) slope and g) topography factors.

Percolicion Rates

Percolation rates are used to datermine the suitability of the soil
for accepting effluemt, For slowly permeable soils, percolation
rests are run at a depth of 20-24 in, from the natural surface,

except in cages where & more slovly permeable horizon exists above
this depth. In thart gituation, the more slowly permeable horizon
is the deciding facrog. Mound systems are suitable for these slowly
persteable soils if the percolation rate is 60=-120 min./in. Fer
shallow permeable soils the percolaticn test is rum at a depth of
12-16 in. below the natural surface, Mounds are suitable for these

) shallow soils {f the percolation rate is 3-60 wmin./in. For permeable

soils with high water tables, the percolation test is rum at a depth

. of 20~24 in. below the natural surface, Mounds are suitable for

these permeable soils with high water tables if the percolation is
3-60 min./in.

Deoch to Pervious Roeck

A minfimum of 24 in, of unsaturated nactural soil is required baeneath
the mound. This narural soil provides additional purification
capacity and serves as a buffer in protecting the ground wacer from
coutaminarion. If also reduces the agmount of fill material needed

for the mound, as it serves ¢ part of the unsaturated soil needed
for purification,

Depth to High Wacer Table

High ground water, including perched water tables, should be & mini-
mm of 24 in. beneath the soil surface in order to provide adequate
disposal and purification. High wacer tables can be determined by
direct observation or by soil mortling. Occurence of grey and red
%x0il mottling phenomena can be used to indicate periodic sacuration
with water, However, lack of mottling does not always mean that
seasonally perched water does not occur. For example, Converse, et al,
(1975a) reports that some red clays, such as the Hibbing loam in
Northern Wisconsin, do not exhibit morcling but perched water is ob-
served for extended periods of time. The presence of mottling may not
indicate saturated soil conditions presently but the mottling may

hiave resulted from a saturated soil conditiun many years previous.
Lok ing at mott ) lage Je o meanlnetal but direet obaervation i pr(!rctah‘c
i1 Lthate {8 any doubt.
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TABLE 1. Soil ané Site Factors That Restrict Mound Systems

Restricting Factors )

Soil Group

Slowly Permeable

Permeable Soils
with
Pervious Bedrock

Permeable Soils
With High
Water Tables

Soils
Percolation rate? 60-120 min/in
Depth to pervious rock ' 24 in.
Depth to high water
tables 24 in.

Depth to impermeable soil

layer or rock atrata 60 im.D
Depth to 50% by volume

rock fragments 24 in.
Slope 6%

3-60 min/in

24 in.

24 in.

60 in.

24 in.

12%¢

3~60 min/in

24 inm.,
_24 in.
60 in.P

24 in.

122¢

dpercolation test depth at 24 in., 12 in. and 24 in. for slowly permeable,
shallow soils and high water table soils, respectively, unless there is
a more restrictive horizon above. If perched water is at 24 in test

depth should be held to 16 im.

bSee discussion in test.

-y

®For percolation rate of 3-29 min/in. =ax, sleope is 127 anc for 30-60 min/

in., max. slope is 6XZ.

Page 150




Board of Health
Interpretive Rule 16-1
Series VI|

Depth to Imvermeable Soil Laver or Rock Strata
==2-0 -0 _TDPTRfAaJ.e 201, Laver Of Rock »trata

The depth to impermeable soil or rock strata can vary over a range.
Wooding (1975) limits the depth to 24 in, while Converse et al.
(1975 a,b,c,) recommends 60 in, The opticum distance will vary for
a given site. Sufficient area must be available so that the ef-
fluent can move away from the mound (Fig, 2). Otherwise, effluent
will build up in the mound and cause seepage out the roe of the
mound. Climatic factors, soil permeability, slope and system
configuration affect this distance., Slowly permeable soils re-
quire more area to remove the effluent from the mound than do
permeable ‘spils. Frost penetration reduces the effective area for
laceral movement, thus in warmer climates depth requirements are
not as great as for colder climates. Level sites require shallower
depths than do sloping sites, as more area is available for effluent
cispersal, since the effluent can move in several direcrioms. Less
cepth is required for long narrow mounds than is required for mere
sguare systems, because the square svstem concencrates che liquid
into a smaller area. Further research is needed to optimize the
cistance for a given situation. Therefore a judgement decision may

be required for sz given site.

Demth to 50X Bv Volume Rock Fragmencs

Rock fragments do not assist in purification and dispesal of effluents.
Thev cause the effluent to be concentrated between the fragments,

This may lead to satur2ted flow and, thus, poorer purification, If

the soil contains 50Z rock fragments by volume in the upper 24 in. of
soil, then there is only half the soil available for purificacion and
disposal of the effluent. Daepths greater chan 24 in. must be used if
the soil benmeath the mound contains more than 50% by volume of rock
‘ragments. This is especially so for permeable soils over creviced
bedrock and in areas where the high water tables mav be potable water
Sources.

Siopes

Site selection is very important. The crested site is che most
desirable because the mound can be situated such that the effluent

can move laterally down both slopes. The jevel site allows lareral
flow in all directions, but may present problems in that the vater
table may rise higher beneath the mound in slowly permeable soils. The
most common is the sloping site where all the liquid moves in one direc-
tion, awav from the mound (Fig. 2). However, proper design can over-
come tils limitation, especially in the less permeabple soils, The
7ound should be placed upslope and not at the base of the slepe. On a
site where there is a complex slope, (two directions), The mound sheuld
be situated such that the liquid is not concentrated in one area down=
slope. Upslope runoff should be diverted around c4e mound.

Mounds reauire more stringent slope specifications than convencional
systems because cf their reliance on lateral movement o effluent
chrough the upper soil horizons., Lateral movement becomes more ime
sortant as soil nermeabilitvy hecomes less. Thus, »n more siowly pers
meable coile the mayimam o allowable «lones are 'agu,  Far the more
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permeable soils (3-29 min./in.) slope up to 127 slope should
funetion withour surface seepage because lateral movement is not

so great, Tor tighter soils (30=-120 min./in.) slopes should not
exceed 6Z slope.

Flood Plains

Construction of mound systems as well as conventional systems is
not recommended in flood plains, drainage ways or depressions,

Sites with Trees and Large Boulders

Generally,sites with large trees, numerous smaller trees or large
boulders are unsuitable for the mound system because of difficulty

in preparing the surface and the reduced infiltration area beneatn

the mound. As with rock fragments, tree roots, stumps and boulders
occupy space, thus reducing the amount of soil for proper purificatien.
1f no other site.is available, then it is recommended to cut the tTees.
off ar ground level, leaving‘'the stumps. A larger uouad area may be
necessary if too many stumps are invelved, so sufficient soil is
available to accept the effluenc.

- Separaring Distances or Setbacks

Separating distances should be considered between the toe of’ the £i11 .
and the respective features such as a building, well, siope and

srream, In Wisconsin, the separating distances provided in Adminis-

trative Code H62,20 shall apply between the toe of the fill and che

respective features, When the mound or £ill is located upslope from

a byilding or other features on soils with slow percolarion races or

slowly permeable subsoil layers, the separating distances should be
increased.

Site Preparation

In selecring the site, one must consider che vegetartive cover, Trees
must be cut level with the ground, Excess vegetation should be cut
and removed. The site is then plowed with a mold board plow 7-8 in.
deep with the plowing done perpendicular to the slope. [t must not
be done with the furrow rumning up and down the =lope. Chisel plowing
may be used in place of zold board. Rote tilling is not recummended,
as it breaks up the soil structure too much. However, rote tilling

may be used to incorporate the vegecative cover in unscructured soil
such as sand.

The important point is that a rough suriace should be lefr in fine

cextured scils. The fill will intermingle berween the clods, which
should improve the infiltracion race inte the natural soil (Fig. 4).
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Depth to Impermeable Soil Laver or Rock Strata

The depth to impermeable soil or rock strata can vary over a range,
Wooding (1975) limits cthe depth to 24 in. while Converse et al.
(1975 a,b,c,) recoumends 60 in. The optimum distance will vary for
a given site. Sufficient area must be available so that the ef«
fluent can meve away from the mound (Fig. 2). Otherwise, effluent
will build up in the mound and cause seepage out the toe of the
mound, Climacie factors, soil permeability, slope and system
configuracion affect this distance. $§lowly permeable soils re-
quire more area to remove the effluent from the mound than do
permeable soils. Frost penetration reduces the effective area for
lateral movement, thus in warmer climates depth requiremencs are
not as great as .for colder climates, Level sites require shallower
depths than do sloping sites, as more area is available for effluenc
dispersal, since the effluent can move in several direcctions. Less
depth is required for long narrow mounds than is required for more
sgquare systems, becauge the square system concentrates the ligquid
into a smaller area. Further research is needed to optimize the
distance for a given situation, Therefore & judgement decision may
be required for a given site.

Depth to 50% Bv Volume Rock Fragments

Rock fragments do not assist in purification and disposal of effluents.
They cause the effluant to be concentrated between the fragments.

This may lead to saturzted flow and, thus, poorer purificacien. .If

the soil contains 50Z rock fragments by volume in the upper 24 in, of
soil, then there is only half the soil available for purificacion and
disposal of the effluent, Depths greater than 24 in. must be used if
the soil beneath the mound contains more than 507 by volume of rock
Iragments, This is especially so for permeable soils over craviced

bedrock and in areas where the high water tables may be potable water
sources.

Slopes

Site selection is very important. The crested site is the most
desirable because the mound can be situated such that the effluent

can move laterally down both slopes. The level site allows lateral
flow in all directions, but may present problems in that the water
table may rise higher beneath the mound in slowly permeable soils. The
most common is the sloping site where all the liquid moves in one direec-
tion, away from the mound (Fig. 2). However, proper design can overs~
come this limication, especially in the less permeable soils, The
mound should be placed upslope and not at the base of the slope. On a
site where there is s complex slope, (two directions), the mound should
be situated such that the liquid is net concentraced in one area down-
slope. Upslope runoff should be diverted around the mound,

Mounds require more stringent slope specifications than conventional
svstems because of their reliance on lateral movement of effluent
through the upper soil horizons. Lateral movement becomes more im-
Jortant as soil oermeahility hecomes less. Thus, nn mere slowly per=
meable cafly rhe maximae o lowable slnpes are 'esa, Tar the Tore
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medium sand texture. According to soil classification, a2 medium sand
texrure is defined as 25Z or more very coarse, coarse and medium sand
and less than 50% fine and very fine sand. To be a sand, a soil may
have between 10-15Z silt and clay, When it approaches that consis-

tency, the textural triangle of the Sgil Conservacion Science should
be consulted,

It is not necessary to screen the sand to a given specificacion.
Table 2 is included to give the evaluator an idea of what is accept-
able and what is nocr. The table includes sieve analysis for good,
bad and marginal fills, The evaluator may wanr to sieve a faw
samples to get a becrer "feel” for the type of fill required.

The sand does not have to be washed. In fact, some content of fipes
is desirable. Use of sandy materials with significantly higher
contents of silt and c¢lay (for example: sandv loams) is not recom=
mended because of a higher potential for clogging., Till material is
often obtainad in sand pits where clayey silt layers may oceur natu=-
rally between sand deposits. These layers are, of ¢surse, unsuitable
for £1ll materials.

The design infiltration rate for medium sand texture is 1.2 gal/
ftz/day. This infiltracion rate considers that a crusting laver wiil
occur after a period of use:.

Above the Absorption Area

The cap (area above the bed or trenches) should be a finer textured . .
soil to allow plant growth due to a higher water holding capacity and

increased runcff due to its more dense nature, Sands are not preferred,

as thay drain rapidly and allow more infiltration of precipitation

into the absorption area. Often, excavated soil Irom the site can be

used. Good quality top soil should be placed to a depth of 6 in, over

the entire mound to promote good vegetatiom cover. It is recomtended

that a fercility test of the marerial be made and the surface be lized,

fertillzed and seeded acsording to the recommendatisa.

MOUND DESIGN

The design of the mound is based upon the expected daily wasce-

. water volume and the soil characterisctics. Tt must be sized such
that it can accept the daily waste water flow without suriace
seepage and the basal area, which is the natural soil area benga:h
the mound, must be sufficiently large to conduct the effluent into

. the underlying top soil. The system must also be designmed to avoid
encroachment of the water table into the mound.

The design of the mound includes six majer steps which are: (%)
daily waste water load, (2) design of the absorption area within
the mound, (1) dimensioning the mound, (4) checking the basal area
requirements (natural soil-fill interface), (5) design of the dis~
rribution network, and (6) sizing the pumping system. tach step
will be discussed. A design example is included for each type of
site toward the end of the manual.
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Dailv Wamce Warer Uoad

The average daily waste water flow is 45 gal/cap/day (3ennectc ac al,
1975, witt et al, 1975). However, :=hig figure should noc be used for
sizing, as it dees pot allow for chamge in the number of people i3 a
home, or for peak flows, It is recomMended chat the daily flovw be
escimated ar 150 gal/day/bedroom, This assumed twe »ecpie Der secrsem
and provides a Jactor of safery amd chamges in tne oumber zf peoplie

in the house, -

Design of the Absorptiom Arez

Sizing the absorvrior ares. The size of the absorpcion area is depeag
dent upon the type of Iill nacerial and the daily waste wacer :low.
For a medium sand cexture, the reccomended design infilrration capac-
ity is 1.2 gal/ftz/day. (Ses preceeding section on Fill macerisl).
Thus, for a mediuwm sand textyre £illed mound for a 3 bedroum hoze,

the required absorption area is: 3 bedTooms x 130 zal/day/bedreom

+ 1.2 gal/ft? = 375 £z,

System configuracioh, The absorprion area withis t:e moupd car =e im
the fork of crexches Or beds (Fig. S & 6). The iocatiom of che warer
table and soil permeapilify will dictate to some extest if a t¥emeh or
bed is used. Encrocachment of the ground water iato the moumd of high
water table sites must be considered iz the desig=. Tor slowly ser-
. meable sites, the enczoachment of the ground water is more severe =aarm
N on perzesble sites. In order to minimize this encroacihment fa slowly .

perzesble soils, two or three narrow parallel tremches are used instead
of a bed. The ctrenches are sufficiancly spaced so the el{lueac is
absorbed in the nacural seil befors ir resches szhe downsiope tTenck.

For permeable soils, the high water emcroachment is not as g-ess, so a
uarTow recrangular bed can be used., 3ed widths should a0t se grearer
than 10 ft. wide, For shaliow permeable soils otver zreviced or soro
bedrock, either comfiguraticn could be used., If 2 bed is salacted, it
can be sguare or rectangular because water table escrdachmenr is uswaily
no problem in creviced or porous bedrock (Bouma er z1. 1975).

The trenches and beds musc be locactad perpendicular zo che slope so0 as
oot to concentrata the efflyear inte a small area as it moves later-
ally down slope. Sufficient length must be providad so all the
effluent imfiltracres iato tie natural soil before it reaches the toe
of the wound. OQtherwise syriace seepage will resulr.

The bottom of the absorptics area within the bed amd treachos zusz be
level and at the same elevation so one area of tae bed or one trenmehn
i% not overloadad.

Mound Dimensions

Mound height. The mound height comsists of zhe fill cecth D i I)

The crench or bed depth (¥), and the cap and top s0il cepth (5 § )
(Fig. 7 &4 9).

The S11) deoth is dependent upon purificatien capabilizies amd Zesiras
for a given site. A Dinimum unsaturated fiow depth of 3 f2. of scil
is needed for proper purification of the effluenr (MeCoy and Zisbell
1975, Tyler et al., 1978). This depth can comsist of zhe nacural soil
and medium sand texture £i11,
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. When the water table is greater than 2 [eet beneach the soil surface,

' 4 minimum of 1 foot (D) of fill ia necessary. This allows “ar z4e bed
or trench apsorprion area within the mound to be sized smaller bHecause
of the inecreased infiilcracive capacicy of the fill over the nmatural soil,

For shallow permeable soils over creviced bedrock, che £ill depth (D)
iz a zinimum of 2 feer where che natural soil depth is at the ;izioum
of 24 in. This extra depth provides an additiomal faeszor of safety as
the potential for comraminacion of a potable ground wacer is greater

on this site than ocher sites. TFor deeper soils over cweviced hedrock,
4 minimm depth of 1 It (D) is necessary, as this allows che assorption
area to be dasigned gsmaller because of the lacreased izfilrracive ca-
pacity of the fill aacerial over che natural soil,

The bed or cTrench dencth (T) should provide some water storage withinz
the aggregate. 4 mipimm of { in. of aggregate should be piace bemeach
the discribucion pipe with 2 iz, above the pipe. This will zive a
depth (F) of approximately 9 inm. Clean, non—dezerzaratizg L/2-1 iz,
stone snouid be used, Sofit lizestome should 2ot be used, because it
will dissolve or flake off and cogr the bottom of the absorprion area
and, thus, may reduce tie infiliracion rata.

The cap and tcp soil (E & G) provides frpgr protecticn and preomoces
runoff, The cepta at the cearer (E) zustc have a3 —izizmum of 1.3 2z, of
cap and top soil. Tor a 2 parallel tremch system, this needs to be %
creased o 2.f{t. to give sufficienc siope, as the system is wider. AC
cthe outer edge of the gravel (G) the cap and top soil needs o be ac
least 1 ft. deep, This cap can be copsoil or fizmer sexTured subseil.
Subsoil will prodably wromote =ore rumcif but ver ratais Tore vater
for che vagecacive cover. Good quality top soil & iz, Zeep =usc be
placed over the eantire mound, which provides for good vegerative
cover., Vegeration reduces runcfs but provides frss; sroctectisu.

o~

Mound width and lesgeh. The length and width of the zound is depen=—
dent -upon the length and widch cf the apsorpricn area, =ouad Zeoth and
side =lcpes of the mound, ‘Side slopes should e no staeper thasm 3:1
(Fig. 7 & 9). The mound lemgth Tums perpemdicular =o the slepe, decausa
the bed or trench length Zust be perpendicular %o the slope 3¢ the
affluenr is not concentrated it one area, buft spread cut alomg tle

slope (Fig. 7, 8, 9 a 10).

The mound length consiscs of the end slope (K) and the bed or :iTaach

- langth (8). The mound width comsists of cthe upslope width (J), the
trench or bed width (A), the spacin, between the trenches (C}, if
tTenches are used, and the dowmnsiope (I). On slopizmg sites the down-
slope width (I) will be greacer than on a level site if a 3:1 side
@lope is mainctained. Table 3 gives the slope correctisn for sicpes
from zero up to 12X slopes with a J3:1 side slope.

The most cTitical dimensions oI the mound are: =ound deptd (D & I),
bed or trench lemgth (3), bed or tremech width (A), che <owm siope
width “7) and spacing ITcm cencer o center ol tTenches (C), :if
trenchies are used.
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Fig. 7 A detailed cross-section of 2 mound using t-enches for the
absorprion area. Normally used on slowiy permeable soil sites.
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ig.8 A detailed plan view of 2 mound using :tTenches for the ibsorption area.
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Fig. 9 A detailed cross—section of a mound using a bed Icr the
absorption area. YNormaily used om shaliow permeable solls
. with crevicad bedzock or permeav.e soils with high warer
tables.
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Fig. 10 A detailed plac view of a mound usizg 2 bed fa7 the
absorption area,
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TABLE 3., Downslope and Upslope Width Correccions
for Mounmds on Sleping Sites.
Jovnslope (I) Upalope (J)
Slope CorTecticn CarTection
Z Faezor Faezor
0 l.0 1.0
2 1.06 -
4 1.14 .89
6 l.22 .86
. —
8 i.32 .80
10 l.44 7
12 'L.57 . .73
. Basal Arsa- . : -
- The basal area is the nagural soil-fill interfice of the mound. Ics ~

fupccion i3 to acsept the effluenc Srmm the Z111, asgists the 111 in
purifying che effluenc, and transfer the effluent to the subsoil beneath
the mound or laterally to the subsoil sutszde of the wound,

The basal area reguired will bYe dependear upou the soil and site condirions.
For level sites, the ctotal basal area bemeath the mound cam be used, For
sloving site the only basal 2rea censidered Zor design is the area benpsach

. and dovmslope of the bed or trenches. It imcludes the area enclosed by
3x (A+C+ 1) for a trench syscem (Fig. 7 § 8) or B x (A + I) for a bed
system (Fig. 9 & 10), The upslope apnd end siopes will rransmit very liccle
of the effluent., The percolarion rate of the nmatural seil will determine

how much area is required., For the foilowing percclation rates, the design
loading rates arve:

3=29 min/in - 1.2 gal/frl/day
30=60 2im/in ~ .74 gal/ft4/day
60~120 2in/in - .24 gai/ftl/day

If sufficient basal area is 20t availaile 3t the given design and sita
conditions, then additional f£ill is required Lo make the mound wider for a
level site or the fil]l is used to extend <Zownslope width (I) om a sloping
site until sufficient area is available. Tor mounds on slowly permeable
sites with 3:1 «ide slopes, iz may e necessary o extend this width.
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‘dgrribucion Svscem

Uniform distribution is necessary vithin the mound for several reasces,
For permeable soils over creviced o7 porous bedrock, the efflyent is
spread out oVer the entire arai of the abaorption area. This reduces
local overloading and provides for ucsacuraced flow widiek i3 Decessary
for proper purification., Iz the zore slowly per=eable soils it umis
formly distribuces the effluent along the entize lexmgzh of the bed

oT tTenches, If it were concencrated (= ocne araa ¢i the =ound, zhe
eifluent would move rapidly througn the £Z11 amd laterally dewnslicpe
through the nartural soil-fill iaterface. This small area would become
overloadad and resulr in surface sesepage out the toe cf the mound.

The remaining porticn of the mound would be umased.

The 4 in., perioraced pipe used in the comvenricnal soil absorprion
system does wot uziformly distribure cae effluent (Comverse 1974
Otis er al. 1978). The distribution system for :le =oumd zomsisca of
small diamecer laterals and holes (Comverse 1574; Cooverse ar zl. L1975,
Otis ez al., 1978), Fig, 11 shows a typical disc—=YSuczom syscem fer a
wound, For a t¥ench syscem, one lateral is suffiziect per tTemeh azd
. for a bed system up to 3 laterals are used. Laceral spacizg is a
maxioum of 3 fr. for beds for small oounds only (-5 Sedroom sized
systems), Pilpe diamerers will varv depending on the lLength of bed or
trenches. Table 4 gives the allowable lareral.lengths for various size
. diameter pipea and various hole spacizgs. Tor a 30 iz, hole spacizg
N and a 1/4 in. diamecter hole, zaximum lateral leagch is 25 feer Zzonm
he manifold to end of lateral for 1 im, diameter (Machmeizer 15875; Csoverse
1974). Tee-Tee conscTuction of 2anifold so lacerals is preferred, bur .
cross Lo cross comstruction is sacisfactory. Magifsld diamerers of
2 or 3 in. are nor=ally used :ia mounds Ior homes, The svssam =—us: Se
designed and placed so thar the lacerals and =anifelc Staxz after ever:
dosing. If the mound is downsicpe of tae pumping ciazber, them the
manifold oust be on top of the lLacerals so the =aniftld draizs or
CTORS CO CTOSS CORSTIULIZOR used.

fump-ng Svstem

The coommonents of fhe pumping system zansists of the tumping chamber
site, pump slze, pump conrrols and alarm system (Tig, 12), The
objective is to design the svstem so a given quantizy of effluent
can be dosed at a given frequency. The more freguent Zose, the less
. chance of obtaining saturated Zlow through the fil1, thus, Decter
purification, However, dosing too frsguently could Lead o Zagrer
crusting and poorer distriburicm of e2ffluesc. Dosing Srequencies of
4 times daily is recommended. Variacioms ipn water use =¥ family 1z
and from day to day by 4 given family makes it i‘mmpssitle tz maincaiz
a given dosing Iresuemev. This, coupled with the varicus sizes and
shabes Of fanks Takes it mecessary ic intagrate the components zane
design flexibility into the system fo give zhe decirec swantity ser
dose,

lFi.
I.:-
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LATERALS

MANIFOLD
PVC PiPE

pipE
; FROM Pump

N

MOLES LOCATED
DOWNWARD

| Fig. 11 Typical 2istribution svstem “or moumd with bed or rrench absorprion
gystem. Design modificatiens are reguired if digcribucticn syszem
is dowvn slepe 2f the pumping chamber. Mamifcld and laterals must
drain afzer ecach dosae.

TABLE 4. Allowabie Lateral Leagehs (Feec) for Three Pipe Diameters,
Three Perforaticn Sizes, ané Two Pericratzoa Spasiags
(Machmeier 1975)

Pipe Diamecer

Perforation Perforacion
spacing Diameter
(im) (iz) (1 =) (1-1/4 in) (1~1/2 in)
30 - 3/16 36 52 70
7732 30 45 57
/4 -2 38 50
36 3716 36 60 75
7/32 33 51 63
1/4 27 a2 54
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Fig, 12 A detailed cross-gecticn viev of a typical pumping chamber

Sinece both dosing freguency and dosing quancity casnot be achieved
due to the wacer use variatiom, it is mere imporzant to design lor
the proper guantity per dose. Therefore, the given quantifty per

dose is obtaimed by dividing the desiga load by the desired dosing
fraguemcy. For a 3 bedroom sized mound Che desigr ilcad is 450 gal/day
and the recoumended desimg STequency is 4 times daily vhich gives a
dosing quamtity of 115 gal/dose., Table 5 gives e recommended dosing
guantities for varicus sized systems,

‘The dosing volume should be ac least 10 times the lacteral pipe
volume, This will minimize diffarences in dischasge voiudes

from first to last orfices in laterals duzdnmg Silling, Table 6
san he used -0 estimaze the void volume for varicus diameter pipes.
If this dose voluRe is greater than given in Table 3 it should e
used, othervise the value given in Table 5 should bSe used.
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TABLE 3. Recormended Dosizg juamticy for Various Sized Homes
Home Size Dosizng Quan:ity*
No. Zadroons Gal/Dose
1 50
2 75
3 115
4 150
5 200

L . . . .
Lach systedm needg to be checked to see 1f thisg is ac least L0 sizes
the lateral void volume.

“umping Chamber. Flgure 11 gives a cress=seczion of a typical pumping
chamber. The volume should be sufilicilear to provide the desired dosing
volume, space for comtrols, space Zor secting the pump ot a pedestal,

and extr; volume for a maliunction and Zlow=back after pump shucs ofs.
Table 7 gives a range of recor=ended pu=pizng chamber sizes Zor the varicus
sized systams. Larger tanks may be used, Hut ~hey may limit the Ilexi-
biliry of adjusting the desired dosing quantity. Smaller tanks mav be
used, bur will limir the scorage capacicT. Sufficlent volume zug?t Se

. available to provide Zor the dose volume, pump pedestal and concrols.

.

The pumping chamber amd sepcic zaok must be watertight so ground water
does wot infiltrarte the tanks as INCISS WATER DVI0 TEE MOUMD STSTIM AN
CAUSE OVERLOADING AND FAILURE. Thls is particularly true for high warar -
table soils. Waterproofing consis:ts of acequarely sealing ail joinrcs

and coating the outside of the tanks., application of & mill plascic

to cthe wet asphalt coating will prstect the coating whem backiillinmg,
Precautions =ust be takem so pumpi=g chambers do aeot float our of
pesition due to hydrocstatic pregsures oz IRé near anpty tank. Provisisns
shovld be made so suriace wafer does oot 2nCer :he pmping chamber, This
can be achieved by extenmaing the Tiser oSipe 6 in, above the-.ground surface
(Fig. 12), 1f sossible, all electzical concrals should he mounted ocuc-
side the tank. Easy pump disconnect should Se used £or easy pump removal
when pumo fails.

TABLE 6. Void Volume for Various Diamecer Pipes

Diameter Volume
inch . gal/fz length

D4l
/4 064
1/2 .092
cub4
.368
833

1.47

[+ LT S OUR B I S ol o
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TABLE 7. Recommended Pumping Chamber Sizes for Various Sized Homes

Homa Size

Mizsmnmn Pumping Chamber Siz
No, Bedrooms

. Gallons

250-300
250-300
- 500-730
500-730
750~1000

w W

Pump Seiectiom. Proper pump selecsicn is necessarv IsT proper operatisn
of the pressure distribution system. 4 pump wiich does not supply suf~
ficient capacity at a sufficient head will mot give good effluant dige
tribucion (Comverse et al. 1975), Pump seiection is based cm its pup
performance curve, The total head is equal zo:

1) the elevation differmnce between ;ump and lateral izvert
friction loss in pipe berweens >ump and distal amd of lateral

3) recommended head at the distal emd of lareral of 2 ‘e,
Figureld can be used ts detarmine head at cha supply end ¢f the laterzls
and the pump size for various sized perfaratioms with 30 in. hole spacizz
and licerals spaced 3 fr. apart iz beds or tremches J ft. wide. aig canm
be seen, a3 praessure at the supply end Increases, pummp capacity iz gpm/fs
of absorpticn area increases. If the pump camnot supplv the nesded
capacity then the pump performanca zurve will zo to eguilibriim with the
distribucicon syscem demand curve by following the selecrad curve,

Af stited earlier the recormended pressurea ar the distal ead of the

taterals is 2 fr, which is baged ou fieid experience (Comverse et al.

1975). Machmeier (1975) recommends a =dinimm of 6 iz, at the suppiv

end of the lateral but small elevation: differences alomg the leagth

of the laterals will greatly affect distribucion which would not be

the case when using the higher pressures, Using the 2 ft, of pressure
- at the distal end of the laceral, Tig, 13 shows that the pressure

at the supply end of the lateral is 2.5 Z¢, for the 3 perforation

" sizes considered. Otis et al. (1978) gives a more detailed procedure
for caleulating head losses whish should be used for larger systems.

Using 2.5 fr. of head at the supply end which zivee . faer ar tag
distal end, the flow rates for 1/4 in, perfgraticm is 2..4 gpm/fr® o3
absorption area (Fig. 1i). TFor a 3 bedroom sized Zcund which Taguires
325 £c. of absorprion area, 2 pump Sus:T have The =a2acity I pumy

54 gpw for the toral syscem head, Tabla 8 gives tze necessar— suzt
capacity for two different perficratiss sizes for various sized svstems.

Table 9 1s used to deterzine the friz

Tiition loss in the »sipe betwaen
the pump and the inlet to che distriburiom systam. Ior a given

flow rate, length of pipe and pipe diameter, the Zrictiion head can
be determined.
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TARLYL 8. Pump Flow for Various Sizad Mounds Using a 7/32 i=. and 1/4 1in,
Dia. Perforacioms for a Prassure of 2.5 ft. at --a Supply End
of the Lateral. Llaterals are Spaced 3 fr, Apar: wZith Perfor-
ations Spaced 30 in. Apart, (Based on Curves i= Tig. 13).
Home Size Absorption Area For Pumpizg Cazacisy®
No. Badrooms Distribution System 7/32 in. orifice dia. L/4 .=, orifice dia,
1333 e gpa
1 . 125 15 20
2 250 28 36
3 375 41 54
4 500 54 70
5 523 68 90

a

PUmD capacity required for the zozal pressure head whiech izclodes elevation
difference, friction loss and desirad pressure is laceral.

. T
- PERFORATION SIZES e’ 7/32~ /a*
w250 ;
1"
-
z
W 2.0
o
L4
-
&
a LSO
=
wd
5
T .
& 1LOp
"
-
L4
g
W 50
o | . \ , . \ | ,
0 02 .04 Kol .08 Blo] a2 Ja .6 .18

FLOW RATE IN GALLONS PER MINUTE PSR SQUARE FOOT OF SOIL TREATWENT AREA

Fig. 13 Flow race vs. head for perforaction spacing of 30 iz. and
lateral spacing of 3 fz. The lower curve for each ser-
foracion represents the head at the distal end of laceral

. (Machmeier 1975).
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TABLE 9. Ffriccion Loss in Scnedule 40 Plascic Pipe (C = 150)

Pipe Diameter (in)

- m o M W M A W m m m E m m am  wk W o W o e w w wm e

Tlow 1 11/4 1 1/2 2 3 4 n b N0
gpm e L R R /100 2 = = = = & = = = = = = = -
1 0.07
2 0.28 2.07
3 0.60 0.16 0.07
4 1.01 0.25 0.12
5 1.52 0.39 0.18
6 2.14 0.55% 0.25 0.07
7 2.89 0.76 0.36 0.10
8 3.63 0.97 0.46 0.14
9 4,57 1.21 0.58 0.17
10 5.50 .46 - Q.70 0.21
11 .77 0.84 0.25
- 12 2.09 1.01 0.30
13 2.42 1.17 0.35
14 2.74 1.33. 0.39
15 3.06 1.45 0.54 .07
16 "3.49 1.65 0.50 0.08
17 31.93 1.86 0.56 0.09
18 4,37 2,07 0.62 0.10
19 4,81 2.28 Q.68 3.11
20 5.23 2.46 Q.74 0.12
2% e 3,75 1.20 3.16
30 15.22 1,54 3.23
kh = Q.05 2.30 0.07
w0 ‘ 2.62  0.39  0.09
45 , 3.27 J.48 0.12
50 3,98 J2.58 0.18
60 L—I Q.81 0.21 .
70 ¢ ».08 0.28
80 { 1.38 0.37
90 1.73 0.46
100 2.09 0.55 0.07
. 125 : — 0.85 0.12
150 1.17 0.16
175 1.5 35.21
200 0.28 0.07
250 9.4l 0.11
300 Yelocizies in this area 0.58 0.16
35C hecome to great for the 2.78 0,20 2.07
400 various Slow rates ang .99 0.26 0.09
430 pipe dilamecer, .22 6.32 0..1
300 0.38 D.14
600 0.5 0.18
700 0.72 0.24
800 0.32
900 0.38
1000 Q.46
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‘Check values must be removed rom the pump so the manifold amd pipe will
drain back inro the chamber or below Zrosc lizma. Otherwise, freezing will
oceur in che maniiocld.

Sump and Alarm Contzol: The control syscem for che pumping chamber comsises

Of & concIoi for operating che pump and an alarm system co detect when che
system is malfumctioning. '

Pump concrols musc be selected which give flexibilicy in adjuscting the on-
off depth. This adjustment is necessary because of the (a) differeat
sized ranks used and (b) the different dosing guantities for Cthe various
sized systems, without chis flexibilicy, dosing quancity and rates caomot
be adjusted, thus resulcizg iz oo sz=all a dose or tee larze a dose,

The tvpes of controls vary in capability and cost., The more flexible and
trouble-free controls usually cost more.  Selection should be based on re=
liability and adjustabilizy. Some of the types are:

4. The mercure evel coptral, This is probably the most reliable and
cTouUbDle—iTem sWitGh., Lt consists of a mercury switch sealed inside
a polyechyleme bulb which hanmgs ZTom above, I is striczly ag oo~
off switeh, so two of these are required, ome to turn the pump oum
and apnother <o shut it ofZf., The distapce berween is adjustable, Cthus
- they cap be sat foT amgy given quaacity per dose.

b. The oressure diaphrags switeh, Thisg switch has within if a small
Dicro Sswiten whiem turms ot Jhen the hydrescatic pressure onm the
diagpnragm is greac encugh. Normaily it will turm om and off at a
small DicTo switch wnieh turms on when Che hydrostatic pressure oo the
the dizphragm is great amough. Normally it will rurm on agpd off at
a 6" ievel differemsial, Thus nct giving the necessary Ilexibility.
Switches with larger differemtials can be purchased, but Chey canmot
be adjusced on site. A vest tude i3 imbedded iz the eleexrical cord
ro provide atmospneric pressure within., The reliabilizy of these
switches is somewnat poor Jue zo condeasation occurTing im the vent
tube and leakage around the Ziapnragm. The switch Ray or Day net be
permanently mounted o the pumm., Two sucl switches could be assembled
in which onme would turm the pump cn and tie ocher woulid shur it off.,
Thase could be adjusted t= give the proper dose (Fig. l4). This tvpe
of switch should not Se used in zumping ciambers, due to damoress
and carrosive conéirions.

c. Agiustable weighred switzh, wnis unit comsiszs of a ¢oncTol located
2Z00Ve cthe warer leveli anc =wo veights attached to a single zable which
extends into the liquid. The £istance petween the weights is adiusi-
able. As tne liquid level approaches the upper weight, suffiicient
buovancy ferce is exerted on the weights zz lift them. This in turn

activates a magnet in the comrTaol walch uThms the pump on. As the
1Zquid level drops, the sucvancy Icree decreases ancd the magnet is
released, thus shutting ¢Zf zhe pump (Fig, 14).
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Elact=ical and Alarm Svstem

The alarz system consiscs of a switeh, a bell amd a light im the house
which can be easily seen or heard. The switih Tay consist of one of

the above mentioned switches. This SYystem Iugt be on a circuit separate
of the pump.

As many of the electrical zsatrois as poasible should be piaced outside
the pumping chamber. Corrosion ana condensacionm are prevalent in the
chamber and may cause shortages and way be a possible safery hazard,

f""l\ TUNS = OF LEYIL
T s
_ T

A - P L

fig. 14 The Mercury Level Concrol Swires (left), Pwessure Diapnragm

Switch (Cemter) anc Adjustaple weighted Switech (right),

Sicnons: Siphons can be designed where sufficientc alevacion exists
becween the mound and the sipnon chamber. 3Fowever, the siphon zust
be designed to deliver rche same flow

rate at the same head at the
discribution system as a PUBD system. The disiTiducioen system con-

sisting of manifold and laterals =ust ne degsizned so they drain after
each siphon, otherwvise iTeezing will result iz the zanifold,

This can
¢asily be donme by placing the zanif:zlé abeve zhe lacerals.
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MOUND CONSTRUCIICN TECENIQUES

Mound construction procedures are just as important as the mound design.
Good design with poer comstruction will result in mound operacing poorly
and zay result in failure. Proper equipment is essantial. Small rrack
CType tractors work bestc, Wheel type tractors are too difficuls to maneuver
in che £41]., The following 15 a Step by step procedure for mound con—
struction which has been tried and proven. Other techniques could be used

as long as the basic primeciples of mound design, operatiom and construerion
are not violated.

~ Select a site which meecs the c¢riteria in Table 1.

- Stake out the mound om this site so that the trenches or bed rums per=
pendicular to the directionm of the slove. Reference stakes are recommended
in case cornmer scakes are disturbed.

- Measyre the average ground elevatium along the urslope edge of bed or
upper tTench. This is necessary to determine the bottom elevacicn of the
trenches or bed,

~ Datermine vhere the pipe from cthe pumping chamber connects to the dig-
tribution system in the mound.

= Trench and lay the efflusnc pipe from pumping chamber to mound. Cut

and cap the pipe one ft, bemeath the ground surface. Lay pipe below

Tost line or sloping uniformly back to the puxping chamber so thar ic
drains after dosing., 3Backfill and compact soll around pipe to prevent

back seepage of effluent alemg pipe. This STeD IuST be done before plowing
Lo aveid ccmpacting and disturbance of surface. Fig. 1=,

= Check the moisture content of the soil at 7-8 inm. deep. If it i3 too war,
smearing and compaction will resulr, thus reducing the infiltrarien capac-—
ity of the soil, Soil moiscure can be decermined by tolling a soil sample
between the hands. If it rolls inmro a ribbon, the site is ctoo wer co

prepare, If it crumbles, soil preparatiom can proceed,

= Cut trees to ground level, remove axcess vegetation by mwing., Prepare
the site using a moldboard plow by plowing perpendicvlar to the slope,
Chisel plowing may be used 1f 2 moldboard plow is not available., Rotoe
tilling must not be done on heavy soils bur can be used on a2np-srructural
soils such as sands. Tmmediate construction afrer plowing is desirable.
Avoid tutting of plowed area with vehicular craific, Fig. 15.

- Extend the eifluent pipe to several feet above the ground suriace.

- Place the f{ill material which has been properly selecred atound the edge
of the plowed area. Keep wheels of cruck off plowed areas., Mipimize
traffic on the downslope side of mound. wWork irom che end e=d upslope
side. Fig. 16, :

- Move the fi1]1 material Into place using a small ctrack type tracctor with
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a bvlade. Always keep a minimum of 6 izn. ¢f sand beneach tracks o prevent
.

compaction of the natural soil, Tig,

7.
- Place cthe £11l marerial to the required depth which is the top of the
trenches or bed, Shape sides to the desired slope, Fig. l8.

= With the blade of the tractor form the bed of treaches, Zand level the
borzom of the trenches and beds. Make sure boctoms are at tie same ele—
vation and level. 7Tig. 19 & 20.

~ Place the coaise aggregate iz the treanches or bed. I snould be 1/2-2 im,
non-deceriorating aggregate., This is the same aggregace as recotmended Ior
the conventional system, Level aggragate to the desigz depth. TFig. 21,

.

= Place the distr<buCion svsctem on the aggregate. GComnect the manifold
to che pipe from purping chamber. Slope manifold co effluenc pipe., lay
laterals fairly levei, rewovicg large Tises and dips. TFi 22

T aBe dmms

- Place 2 in.-of aggregare over che discTiburicm pipe. Tig. 22. .

- Place 4=5 ip. of uncompaccted SC¥aw or warsn nay, untreaced building paper
or a syachecic Zabrie, such as Typar, Mirafi or the equivalear over
aggregace.

- Place seil om top of the bed or trench to a depch of 1 fr. im center and

6 in. at outer =dge ¢f bed or treoches. This may be a subsoil or top seoil.
Fig. 23,

~ Place 6 im. of good quality top soil over zhe entire mound surface, Thus
will raise the elevation at =he ceater of the mound fo a mizimm of 1,5 £t,
(H) amd the outside edges of bed or tremches ta 1 fz. (G). Tig. 22.

- Landscape the mounc by plamcing grass, using the best vegeration adaprable
to the area. A pixture of 902 birdsfoot creefoil and 108 tizothy 2ay de
desirable if the moupd is not mamicured, I£ pamicuring is desired, a com—
binaticn of 60% Sluegrass, 30T creeping red fescue and 10X anpual Tye grass
may be the desired vegecative cover, Shrubs can be planted around the base
and up the sidesicpes. They should be somewnat moisture toleramt since che
toe of the mouné =ay be sowewhat Doist during various :izes of the year.
Fig. 23. '

- Mound maintenance izvolves pumping the septic .ank every 3 years o avoid
carryover of solids into the mecund., A good warar Ifonservation pian withis
the house asgures zound will a0t be overlcaded. Avoid excass tzaffic iz
Dound area., Wintar traffic on mound should be avoided :: zizmimize ITost
penecTacion.
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Fig. 15 Trench and lay the pipe froem the pumping chamber to the mound
syscem. Refill rTemch and compact soil ce aveid settling under wound

Fig. 16 Plow the area beneath the 2ound, using a nold board or chisel plow.
BPlow on cthe contour on sloping sites, Do not drive on plowed area,
Note how sand is dumped along the edge of plowed layer.
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Mairpeain 6 il

Fig. 17 Using ¢rawler tractor, Tove sand ianto place.
nimize compacticm.

of sapi berween tracks and plowed soil to =%

e sides.

Fig. 1B Place sand to required depth and shap
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. . Fig. 19 View showing trenches in sand. These can be placed using
a ecravler tractor with blade, A vheel tractor will nor
wark.

Fig. 20 ‘Hand leveling and shaping of trench hoczem is egsgentiazl :co

et 3 level surface, Machire cannot ger a level bottom se
4

some hand shaping is necessary, (Pipes are cbservation
tubes in a research project.)
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Fig. 21 Viaw of stome in trench prior to fimal leveling.

Fig, 22 Placement of discribution pipe in tremch or bed, For rrenches,
there is normally only one lateral on each side of the manifoid.
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Fig. 23 Placement of topsoil om mound. Note layer of hay or scTavw
on top of rocks prier to placement of voil. 3Slade on
crawler is superior to bucket for leveling., Tractor wield
wheels should not be used, as it ruts up che mound too wuch,

Fig, 26 View of finighed mound prior to final hand leveling and
seeding,

Page
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DESIGN EZXAMPLE AND PLANS
for
MOUND
on

SLOWLY PERMEAELE SOIL
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DESIGN EXAMPIY
for
MOUND
on
SLOWLY PERMEARLE SOIL
An exgmple 1s used to illuscrate the design procedure. The mathod
ocutlined im.che text is followed step by stap for a situaciom
commonly found in pragtice. Example plans have also been preparad
for most site conditioms encountered and are ineluded following the
desigy example. These prepared plans may be used vhere similar site
conditiony exist. In cases where these plans cannoc be adapred ro
the site, a mound may be designed as 1lluscrated below.
Design a mound system for a 3 bedroom home with the follewing site
conditioms. Several small tTees are on the site. Rock fragments,
Lnpermeadle layer, and-bedrock are not a factoar, (Lettar Notarion
on Fig. A.3 amd A.4 2re used as referances in this erample).
. Slope > 4 .
Percolation Rata 120 min/{in, ac 24 inchesgw
Ground Water 24 1q,
Step 1, Select the Site
The mound site should be gelected prior to house locariom
and road building, Consider all crirmria ligrted iz Table
1 and the diseussion under the "Soil amd Site ‘Reduirement"
section {or all possible locations on the lot. Comsider
-the difflculiies in conscruction of the mound at the
various locations. Zvaiuate all crizeria, wveigh one site
against the other, then pick the bear site.
Step 2, Waste Water Load
Design loading is 150 zal/day/bedroom, so with I bedrooms
the design loading is 450 gal/day.
. Step 3, Select zhe Fill Marerial
Select 3 zedium sand texture, Jae Table 2 ag a guide.
Sometimes it is necessary to make 4 udgement om the
quality of sand versus the crangpor:ation costs, butr
there are sands vhich are too coarse or too fine :hq: are
not acceptable, A medium sand texture will have a desiza
inf€dlrracion rate of 1,2 gal/ftz/day.
Step 4. Size the Absorprion Area
Since the medium textured samd is being used, :he infilcracion
rate is 1.2 gal/ftl/day,
. *Unless there is a more restrictive horizon above.
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Step 5.

Absorpeion area required = 450 gal/day + 1.2 gal/ft?/day = 375 fe?

Since this is a slawly permeaple soil with high' ground vater, a
tTench system must be used, This will spread the liquid out
along the slope and minimize the encroachment of the ground wacer
into the mound. Treach width of 2-4 ft is permissible.

Uas a trench widzh of 3 fr. (A) tchen:
tremch length = 375 £22 + 3 fr. = 125 fr.

This is too long £or a crench system. Use 2 or 3
parailel crenches of egual length, preferably 2 tTenches.
More than 3 trenches may comcencyrate the liquid into a
small area and alsec result in higher mounds on sloping
sites,

For a 2 trench system:
Tremeh length = 125 fz. # 2 fr, = 62.5 fr. (B)

Trench spacizmg is determiper by the desigs loading race of
the nactural soil, TFor a seil with percolacion rate of 12
min/in., the desigm infilcrarion rate fs 0.24 frl/day.. a1l
of the effluent frvm the upsiope tTench must be absorbed

by the natural soil before it reaches the dowvnslope tremch
through laceral movemenc, Assume one=nalf of efZluenc iz
esch tremch,

Trench spacizg = 225 gal/day + Q.24 gal/f22 +62.3 fx.
15 fc. (C) from cencer to center

Mound Eeugbt

Fi1l depth (D) = 1 ft. (min. £411 depth bemeath abgorprion
area)

Fill depth (E) D + slope (CH+A)
fr. + .06 (15+3) fr.
1 fe, = 1.1
2.1 {t. (this is approximace ag tTenches
mus: be at same elevation)

Tremeh depth (F) = 0.75 £:., minimum depeh with a min. of
0.5 ft. of aggregate below distribution system.

Cap and top soil depth (E) = 1.5 ft. which izelude 1 .
of subsoil amd 0,5 ft. of top soil.

Cap and top soil depth (G) = 1.0 fr, which Izclude 0.5 £z,
of subsoil and 0.5 £:z. <f t~p soil.
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Step 6.

Step 7,

Mound Length apd Widetha

End Slopes (R} = mound depch at cemrar x 3:1 sliope,
= ( (DrE)+2+F+H ) x 3
= 3.8 ft. x 13
= 11.4 fr.

Upslepe Width (J) = mound depch at upslope edge x 3:1 slope
T slope correctiom (Table 3)
= (D+P+G) x 3 x 0.85
= g.§ fr. x 3 x 0.85
7

Downslope Wideh (I) = mound depch at downslope edge x 3:l1
© slope x slope correczica (Table 3)
. (B+F=G) % 3 x 1.22
= 3.9 £z, x 3 x 1,22
= 14 f=z.

Mound Length (L) = B + 2 K

Mound Width (W)

S fr. + 13 ft. = 1.5 fr, = 14,1 £z,
8T TO center zf tTemches)

w iy
L
§
"e

Basal Area -

On sloping sites the Sasal ares is thar a-ea under and dewne
slope of che trenches (3 x (C+A+I). On Level sites it ‘s

the tetal area under thae zound {(3xW) except “zr ead armas.

The desigs loading rate of the soil with pereslation rage of
120 ain/iz. is 0.264 gal/f:2/day.

3asal Ares Required = daily flew < infflzracive capacity of
soil
= 450 galiday + 0.2 gal/st2/day
= 1875 it

3asal Area Available = 3 x (C +A+I)
= 62.5 fr, x (15 fr. = 3 %=, = 14,%z2,)
= 2006 ig<

Sufficient area is available, TIf 4¢ were not, them the down-
slope width (I) would %e increased umcil sufilziens area :g
available,
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Step 8§,

Digerihuticn Syscem

Fig. 11 and A. 7 shows typical examples of a digcribution
system. Design Tequires selecticn o¢f hole spacing and
diamecer, lateral diamerer aznd spacing, manifold lenmgeth
and diameter. Llareral lonpts s defimed as the distance
from nam<Zold (supplv end) to car (distal) emd. Tee co
Tee constTuction is prererrec. for Systems larger tham 5
bedroom residential, procedure outlined by Otis ec al.
(1578) must be used,

Hole spacing = 30 ia,
Hole diamersr = 1/4 in.

Lateral lemgth -

Lateral lengths mermally are about 0.1 femt shorcter than
ocne=nalf rhe leagth of tremer. 7T =his examsie, lateral
lenger would be 3C.5 52, (82,5 f=. +# 2 =.3 fz.).

Bolé Spacizg -
Onles sre spaced 20 iz. apar:c.

The following are hole spacizg <iscances iz irches frsm che
Zanifold <o disral end 5f laceral., Taere are 13 holes per
lareral,

*1f the last hole, based om 30 in, £DaGInE, 1S equal o or
TeATET tham 15 Iz, from the end cf e lateral, put anecher
hole iz the end cap of the pipe or close tc in.

Lateral Diamerer

Laceral diamerers are dependent upom lareral length, hole

size and spacing. Table 4 gzives the maximum allowable lengzoh
for various hole diamecers ané hole spacing, For the 30 iz,
spacing and 1/4 im. hole, allewablie lararal lengths for I im,
digmeter is 25 fr, and for 1 1/4 in, diapmeter is 38 feec.

ince laceral lengths required s 30.2 fI., zhe .ateral Zizmerer
zust be 1 1/4 in.

wateral Spacing

For trench systems, lateral spacing I3
of tTemches. Tor this exampie, it iz .3

center Lo ceprer

"hoOr

v I
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Manifold Length

Manifold lemgrth is distance becween the outside laterals or
supmacion of all lateral spacings, TFor this example, i1z
would 5e 13 fz.

Manifold Diameter

For these mound systems, che manifold diamecer is normally

2 or 3~inm., depending on the size of che pipe from the
Pumping chamber to the mound and the inler loeatiom. The
inlec can be in the side of cthe mapifold berwesn cie lazerals
(Fig. 11 or A.7),or it cam be in the end of the manifpld,
preferably on the upslope edge. In either cise, The zanifold
Zust slope toward the imlet so it will drain., For either ialer
locacicn, the manifold can be 2-im, diamecer £ tae pipe ig
2-in. diamacer, I tha pipe from che Pump is 3=in, diammcer,
and the inlet is iz the end, then che manifold must bSe 3=in.
if the inlet is in the side, then the manifcld cax he Z-im.
diamecer. For larger systems, (jrescer chag 5 bedroom size),
friction loeses in manifold st be considesed,

. Step 9, Pu=ping Chamber Size

Table 7 gives the racommended pumping chamber size which ig
500=730 gal. capacicy. The features shown in Flz, 12 sheould
be incorporated iaco iz, -

Step 10, Pump Size

Assulie the puwmping chamher is locaced 75 fz, Zror =ra sounwu
senter and :the elevatiom difference is § f2. Irem the pump
o the lareral igver.

Pump Capacity

Using the recommendad pressure of 2 ft, at the discal end of

- the lateral, Table 8 gives the pump capacity of 34 gpm for
1/4-in, diameter holes for a 3 bedroom sized mounc, Tlg. 13
can be used to dacermine flow rare for other sressuras,

Pump Head

The total head consiscs of (1) elevation difference, ()

fricrion loss, and (3) desired pressure at end cf Laterals,

(1) elevation head = 9 #r,
(2) <fticeion loss -

Friction loss is dependent upon fl:w rate and Pipe dizmetear,
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Table 9 gzves che fricction loas/l00 f:. af pipe for various
diameter pipes and flow races, Tor flow race of 54 gpm, the
friction losa for:

(a) 2-{n. diameter is 3.98 f:/loo g X 75 fr. = 3.0 fr,
(b) 3-in. diamecer {s .67 f:/yg, g, * 75 ft. o~ 5 fz,

Either pipe can be used, Ignore “=icsion losses for fittizgs.
Manifold Iriction logs can hHe esacizated by adding ics length
to the .pipe lemgch when figurizg friction loss.

(3) Pressure at 2istal end of laceral

Fig. 13 can be used to determinme pressure ac supply end
of laceral. Tor a 2 Iz, pressure ag iistal end for 1/4eia.
diamerer holes, the pressute at suppiy enmd is 2.5 2=,

Total Head = 9 fe, + 3 fr, + 2,35 fz, = 14.3 #=, for 2=im.
diazaecer pipe.
. » 9 fx, + 5 Fz, = 2.5 ¢, = 12 fr, fpr 3ein.

dlamecer pipe,

Pump size

Select a pump which would PUTD at least 54 gomoac 143 Eo
of head. This given head loss i{s based on using a 2 ia,
Pipe. The pump opeming w1l. e s=3i_er,

or
Select a pump which would su=p at Least 34 gpm at 12

of head, This given head loass is based 2n using a 3
pipe. The pump opening will be smalier.

i
I 5

Step 11, Dosing Quamzizy

From Table 5, the net recommended Zosing cquantity is 115 gal/
dese, The void volume of the larerals needs ©s be chacked

to see if the dosing quantity is 10 times zhe void voluze.
From Table &, the void volume of 1-i/i im, dZamecer zipe is
.064 gal/ft. Tor 122 feer of lateral, the vold volme is

7.7 gal vnich, vhen multiplied by 10, is less guancicy given
in Table :. Therefore, the volime is 113 zal/dose. Adiuste
Sents need to be made for flow dack sc 11X zal is actually
dosed. Tor s 5-fr, diameter pumpizg :hamber, the aet “iguid
level differential per dose cyele is 3.4 iz,

Step 12, Select the controls which will give the flexibility necessary
for the proper quantity per dose (Fig. 14).

Page
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TABLE A-1. DESIGN CRITIRIA FOR A MOUND FOR A 1 BEDROOM ECOME ON 0 T0 6% SLOPE

WITE LOADING RATES UF TO 150 GAL/DAY TOR SLOWLY PIRMEARLY SOTL
F:Lz, A.l and A.2,

PARAMETTYT, STMBOL TNITS SLoPT %
Q 2 4 A
Trench Width A Fr 3 3 3 2
Trench Length ' 3 Fe 42 42 42 42.
Ne. of Trenches - - L 1 1
Mound Height D Fe 1 i
. ¥ Ft 0.75 0.75 0.75  0.75
G Ft 1 1 1
g Tt 1.3 1.3 2 1=
Mound Widch 3 Tt 11 8 8 8
Iw Ft SR - 15 b3 15
w Ft Z5 25 6 26
“ound Leng'.:h‘ . i 0 10 20 10
L Te . &2 62 52 &2
Laceral Length P Tt ! 20. 20. 0. 20.
Lateral Diameter - Iz i 1 1 b 1
No. of Holes per Lacaral** - . - ] 9 9 9 9
: Hole Spacing - In l 30 30 30 30
Hole Diameter#w - In IL 1/4 1/4 e L/4

* AdditzZonal width to obrain required basal area

n - Iy a 1] . - B -
** Last hole is located at ead of lateral which is 13" from sther hole
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TABLE A-2, DESIGN CRITERIA FOR A MOUND FOR A 2 REDROOM HOME ON C TO 6% SLOPE
WITZ LOADING RATES TO 200 GAL/DAY TOR SLOWLY PERMEAELE SQIL
Fig. A.3 and A.4 -
DARAMETER SYMBOL _ UNTTS SLOPE 7
C 2 4 )
Treach Wideh o A T 3 3 3
Trench Length e 42 42 42 42
No. of Trenches - - 2 i 2 2
Trench Spacing c . T 15 15 1= 15
Mound EHeight D Te ‘ i 1 i 1
E Te ‘ 1 1.7 2.1
7 Tt I 0.75 W75 0.7 0.7%
G T |1 1 1
B Te | 1.5 1.5 1.5 1.5
Mound Width J 7t D12 8 8
I* Tt % 12 20 20 20
Ci Te Poa2 LE u6 N
Mound Length K T 10 0 10 i0
L Fe - 62 €2 62 62
Laceral Length P Tt P20 20 20 20
Laceral Diamecer - Iz ; 1 1
No. of Holes per Laceral** - - - 8 9
Hole Spacing** - In ; 30 30 30 30
Hole Diameter - In : 1/4 1/4 1/4 1/4
Manifeld Length R Te ;15 13 15 15
Manifold Diamecerww» - In E 2 2 2 2

* Addicional Width to obraim required basal avea

#% lasr hole is located at enmd of laceral whick Zs 15" from other hole

*** Diamerer dependent uponm size of pipa frem pump and inlet position
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TABLE A-3. DESICY CRITZRIA FOR 4 MOUKD FOR A 1 BEDROOM =oMt ON 4 0 70 62 SLOPE
WITE LCADING RATES OF 450 GAL/DAY FOR SLOWLY PERMEARLE SOILs.
Tig. A.3 and A.4. i

DARAMPTT : STMBOL  ONTTS SLOPE T
! Q 2 4 ]
Trench Wideh 4 Fe f 3 3 3 3
Trench Length B Fe l 63 63 63 63
No. of Tranches © = - | 2 2 2 2
Tren;h Spacing ¢ Tt | 15 1s 5 15
; Mound Height D Fe i 1 b
o . E Fe | 1 1.4, 1.7 2.1
F Ft ! W75 .75 J5 . .75
. G Ft 1 1 1 1
H fe 1.5 1.5 1.5 1.5
Mound Wideh J Fe ; 12* L] 8 8
I* Fe L2 20 20 20
¥ Ft Y 46 46 a6
Mound Lengzh X Fe 10 10 13 10
L Tt Lk 83 a3 83
Lateral Lengch P Fe ; K 31 31 31
Laceral Diameter - In ; 1-i/4 1-1/4 =174  :1=i/4
No. of Hole par Laceral#w - . - ; s 14 14 14
- Hole Spacizgww - In s B 30 kfs) 30
Holé Diamacer - In I 1/4 1/4 1/4 1/4
Manifold Length R Fe E 15 15 ik 15
Manifold Diamacermw» - In 2 2 2 2

*  Additonal widt: =2 obeain Tequired basal area.
** Last hole is located 27" from previcus one.

*** Diameter dependent upon size of pipe from pump and inlet positiop.

(s ]
~J
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~ TABLE A-4. DESICY CRITERLA FOR A MOUND FOR 4 4 SEDROQM EQME ON A 0 T0 6% SLOPE
WITE LOADTING RATES OF 600 CALAeSe TR SLOWLY PERMEAILT 30ILS,
rig. A.5 and A.8&, ey
0
PARAMETER STMEBOL TNITS SLOPE =
! 0 2 A &
Trench Width A Fe 3 3 3 3
Trench Length B Tt % 56 26 56 56
No. of Trenches - - ‘ 3 3 3 3
Trench Spaczag o4 Te Pois 15 15 13
¥ound Height D - Lo i 1 1
3 T oo o1 7. 2.3 3.0
¥ Fe .75 .75 .75 .75
G Fe 1 1 1
B . TE 2 2 2
Mound Widch J Fe L 8 ]
I* e 12 20 20 20
w Fe .57 81 6l 6l
Mound Lengeh X Tt Y 12 12 14
L e 80 50 80 84
Lateral Length ? Te 27.3 7.3 27.5 7.5
Laceral Diameter - Ia o Leli4 L=l/s Lel/fa L=lid
No. of Holes per Lateral= * - - l 12 12 2 e
Hole Spacing** - Ia . 30 10 10 30
Hole Diameter - In ; 1/4 /b 1/4 1/4
Manifold Leagth R Fe E 30 30 30 30
Manifold Diamecer=s* - Ia | 2 2 2 2
* Additional width to obtain Teguired basal area
% Last ncle is locacted at ené of iateral whieh is LI" Irec previous hole.
w=® Dismerer cependent upon size &F pipe ITTm pudp ane iniet posiiiom.
A
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INPE']{
FROM PUMP

COARSE AGGREGATE

TRENCH oF V2"-2"

DISTRIBUTION
LATERAL

trench for absorption area.

Plan view of a mound using

Fig. A
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DESIGN EXAMPLE
for
MOUND
cn
PERMEABLE SHALLOW SCIL CVER EEVICID RFDROCK

AD example 1s used to illustracte che design procedure, =~he method
outlined in cthe ctext is fcllowed scep by sctep for a situation
commonly found -in practice. Example plams have also bean prepared

' for wost site comditions encountered and are imcluded following the
design examplie. These prepared placs may be used vwhere simdilar size
condiriens exist. IO cases vhere chese plans cannot be adapted to

the gsite, a mound may be designed as illustrated below.

Desizn a mound svstem for a2 3 bedroom home with the followinyg site
comditions. Several small trees are om the site. 3Aeek f=agnments,

izpermeable layer, and bedrock are not a factor, (Lecter Netaticn
on Fis. B.l,. 3.2 and 3-30

Slope 8%
Percoclation Rate 50 adn/in, at LI =

. Creviced bedrock 24 in,

Step 1. Select the Site

The wmound site should be selected orisT o house _ocaticn

and road building. Cousider ail criteria listed iz Table

1 and the discussion uznder the "Soil amd Site Requiremenc”

section for all possible locations on the lot, Consider

the difficulzies iz comscructicn of the Doumd at the

waricus loeaticms. Evaluate ail g=iteriaz, weigh one sice
. against the other, tiem piczk the best sica.

Step 2. Waste Water Load

Design loading is 150 gal/day/bedroom, so with 3 bed-
Tooms the design loading is 450 gzal/day.

ey

Step 3. Select the Fill Material

Selec: a madium sand texture, UCae Table 2 as.a guide.
Somectimes ii i§ necessary to mak . 3 judgement on the
quality of sand versus the tramsportaticn costs, but
there are samds whigch are too cocarse or too <ize that
are 7ot accepgablc. A Dediuz sand texture will have
a design infiltration rate of 1.l sal/f:+’day.

Step 4, Size the Absorption Area

Since the medium sgnd cexture is being used, the infiltTarien
rate is 1.2 gai/fu<day.

Absorption area required = 450 gal/day 11,2 3al/f:2/day = 375 f2<
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Since high ground wvater isn't a probiem, the bed can be square Oor Tec-
tangular. On sloping aites with neavier soils where taara L8 a possi-
wilizy of some lateral Dovement wefore the effluent reaches the craviced
nedrock, a rectangular shape ooumd zav be desirable. Tals examplie will
use a rectangular design.

Use a bed widch.of 12 it. them:
bed leagsh = 375 fo# & 12 fz. = 32 Iz

Step 5. Mound Haight

F1ill depch (D) = 2 fr. (mim. £411 depth bepeath abserytion

area.
F111 depth (E) = D + slope (&)
- 2 £z, + .06 (12) ft.
- 2 fe, = 7
- 2.7 £, (zhis is approximate as bed zust

bhe at same slievativu)

3ed depth (F) = 0.75 Iz, =ini=um depth with a =iz, =34
0,5 fr. of aggresate pelow disgribution sysSTem.

Cap and top soil depth (B) = 1.5 fr. which inelude 1 fz, of
subgoil and 0.5 ft. of top so01il.

Cap and tep soil depeh () = 1.0 £t. which include ¢.3 fc. of
aubsoil amd 0.5 fz. of top soil.

Step 6. Mound Lemgth and Width

Fnd Clopes (X) = mound depcl at ceater X 3:1 siove.
. = (DhBrI+F=E) x 3

- 2

-

4,6 fT. %3
14 £z,

-

Upslope Width (J) = mound Zfepth at upslope edge x 3:l siope
% slope cerrection (Table 3).
- (D+F+G) x 3 % 0.85

1
(W]
.
o
h
i N
1"
N

Downsiope Width (1) = mound depch at downsicpe edge x 3:l slope
% siope correczion (Table 3)
(z+5+G) x 3 x 1.22

= 4,43 2. 0x 3 x 1,22
= 16 It.
Mound Lengeh (L) = 53+ 27X
= 37 fz. +(2 x l4)feo.
= 60 It.
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Step 7.

Step 8.

Mound Width (W) = I + A + 7
= 16+ 12+ 10

= 38 fx,

3asal Area

On sloping sites the basal area is that area under and dowo~
slope of the trenches (B x (A+I). Om level sites it is the
total area under the moumd (BxW) except for end aress. The
design loading rate of the_soil with percolaciom race of

50 wmin/iz. is 0.74 gal/ft%/day.

Basal Area Requirasd = dajly flow + infilsrative capacity of soil
= 450 gal/day + 0.74 gal/f£s2/day
» 608 Iz<

Basal Areas Available = B x (A+I)
= 32 £z, x(12 f=. + 16 £fz.)
= 896 £r2

Sufficient area is available. If it werz moc, them the dovn—

slope width (I) wvould be incressed unzil suffilzient area is
available.

Distriburion System

Fig. 11 & B.3 shows typical examples of a distribucion sysctem,
Design requires selectiom of hole spacizg and diamecer,
lazeral diameter znd spacing, manifold lemgch and dlamecar.
Laceral lemgth is defined as che distance from hanifold
(suppiy end) to Iar (distai) end., .ee CO I8 CONSTTUCCLICR is
preferred, Tor systems laTger *has % Yedroom residencial,
procedure cutlized oy Otis et al. {1978) =net be nsged.

Hole spacing = 30 in.
Bole diamecer = l/4=in,

Lateral length =

Lateral lepgths normally are about 0.5 feet shorter

than oge=nalf =he lemgth of cremch. Im this example
lareral leagth would be 15.5 fr. (32 fr. +2 - .5 fr.)

Hole spacicg -

Holes are spaced 30 in. apart,

The following are hole spacing distances in inches from the

manifold to discal emd of lateral. There are 7 holes per
laceral,

15, 45, 75, 105, 135, 165, 186+
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#Tf the last hole, based on 30 in. spacing, is equal to or
greater than 15 in, Irom zhe end ¢f the lateral, put another
hole iz the end cap of the pipe or clese to 1T,

Laceral Diamerer

Lateral diamecers are dependent upon laceral lemgth, hole
gsize and spacinrg. Table 4 gives the maximum allowable
length for vapious hold diamerers and hold spacing. For
the 30 in. spacing and 1/4 izm. hole, allowable lateral
lengths for 1 in. diameter is 25 fz, amd for 1 1/& Im, is
38 fr, Since laceral lengths required is 15.3 ft. the
lateral diamecer can be 1 in.

Lateral 3pacing

Bed is 12 Sz, wide, using a maximm spacing of 3 It, between
larerals. DSeds will requirye < parailel laterals =m each
side of manifeld. : . !

Manifold Length

Manifold lemgth is distance becween the outside laterals or

summation of all laceral spacings. For this example, it
would be 9 ft,

Manifold Diamecer

For these mound systems, :she manifold diamerar Is mor=ally 2
or 3 in. depending ou the size of the pipe from the puaping
champer ts *he mouzd and e inle: locaticn. The inlet zan
be iz zhe side of zhe masifzld berween the laterals, (Fig, 11
or 3. 3) or it can te im tne ead oI tha zaniisld, preferably
on the upslope edge. Iz eicher case, :the mazifald 2ust siope
toward the inlet so iz will drain, Tor either izlet locatier,
the zanifold can be 2 in. diameter if the pipe is I ia.
digmezer. If the pipe from the pump is 3 izm. diamerer, and
the imier is im the end, then the mapifoid must be 3 iz, If
the inlet is in che side, then che manifold cam be I ia. dia~
geter., Tor larger systems (greater tham § bedroon size),
frictien losses in manifold must te considered.

Step 9, Pupping Chamber Sizea

Table 7 gives the recommended pumrzing chazmper size vaigh Is
500-750 gai. capacity, <The featuTes shown iz Fig, 1I should
be incorporated into it.

Scep 10. Pump Size
Assume the bumping chamber is located the zound
center and the elevation difference is the pump

to the lateral imverct,
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Pump Capacity

Using the Tecotmended pressure of 2 £, at the digtal end of
the lateral, Table 8 zives the pum> capacity of 34 gpm for
1/4 in. diamecer holes for a 3 bedroom sized zcuad. Tig. 23
can be used to determine flow rate for other tressures.

Pump Head

The tocal head comsists of (1) elevacion difference, (2)
fpdicrion ioss, and (3) desired pressure at and of laterals.,

(1) elevatioa head = 9 £z,
(2) irdction loss -
Fedcrion loss is dependent upon flow rate and pipe diameter,

pe for various

Table § gives che friczion loss/100 Iz. of of
iow rate of 34 gpm the

diamecer pipes and Slow rates. Tor £
friczion loss is:

(a) 2 im. dia. is 3.98 ft/1pp ep. ¥ 75 fr, = 3.0 ft.

(b) 3 in. dia. is .67 =/ 100 fe.% 75 £x, = |5 £z,

Manifold friction loss can he estimared by adding iZs length
to cthe pipe lemgth vhen figuring fTiciion loss.

Either pipe can be used. Igmore friciicm losses for Iirtings.

(3) Pressure at c¢iscal end I laceral

Fig, 13 can be usaed to determine pressule ac supnly emd of
tateral. Teor & 2 fz. sregguze ar disral e=d for 1/4 iz,
diamecer holes, the pressure at Supply ené iz 2.3 It.

Total Head = 9 ft. += 3 fr, + 2.5 ft. = 14,5 iz, for 1 I3 dia.
pipe.

=9 fr, + .5 8=, = 2,5 fr, = 12 fr. for 3 in. dia.
pipe,

Pump Size

Select a pump which would pusp ac least 34 gpm at 14,5 It,

of %“ead., This given head loss is based on using a 2 in.
pipe. The pump opening will be smaller.

or
Select a pump which would puzp at least 54 gos at L2 Iz, of

nead. This given nead loss is based on using a 3 in. pipe.
The pump opening will be smalleT.
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Scep il.

Step 12.

Dosing Quanritcy

From Table 5 the net recommended dosing quantity is 115 gal/
dose. The void volume of the larerals needs o de checked

to see if the dosing quaacity is 10 times the void volume.

from Table 6 =he veid volume of 1 1/4" diameter pipe is .34l
gal/ft. For 124 feet of lateral, «me void volume is 5.1 zal
which,wnen multiplied by 10, is lLess quanrity givea iIn Tablie 3.
Therefore, the volume is 115 gal/dose.

Adjustments need to be made for Ilow dack sO il15 zal is
acrually dosed. Tor a 5-ft, dia. pumping chamber, the ner
liguid level differemcial per dose cycle is 9.4 im.
Seiect the comtrcis which will give the flexibilify necessary
for she proper gquancity per cose (Fig. l14).
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TABLE 3-1. DESIGN CRITEIRIA FOR A 1 BEDROOM UOME YOR 4 MOUND ON O TO 12% STOPE
WITE LOADING RATES UP TO 150 GAL/DAY FTOR SHALLOW PERMEARLE SOTL
OVER CREVICZID 3EDROCK. B.l, 2, 2 amd 4.
PARAMETTR STMBOL _TNITS PERCOLATION RATE MIN/TN
340 3-29
' $lope - x 0 2 6 6 8 00 12
Bed Widerh AS Fr 10 10 10 10 10 10 10
Bed Length 3 Tt i IS B S B B 13 13 13
Mound Eeight D Fr 2 2 Z 2 2 2 2
£ Fu 2 2.2 2.4 2.6 2.8 3.0 3.2
F re 75 7S .75 .75 7 75 .75
G Fe 1 1 1 1 1 1 1
B Fr 1.5 1.5 1.5 L. 1.5 1.5 1.5
Mound Width S Ft 12 11 10 w0 9 9 9
1 Ft 12 13 1 17 18 21 26
W Tt 3% 3% 3% 3T, 37 81 45
Mound Length 14 Tt 12 12 12 13 13 13 5
L Ft 37 3 339 39 39 43
Lateral Length P Fr 12.5 12,5 1a.5 12.5 | 12,5 iz, 12,5
Lateral Diaﬁe:er - In 1 - 1 1 >
Wie. ¢f Holes per
Lateral - - 5 6 6 ) 6 5 6
Lateral Spacing S re 3 3 3 3 3 3 3
No. of foles per
Lateralt - Ft £ 6 6 6 6 6 6
Hole Spacingl - In k[o} 30 30 30° 30 30 kb]
Zole Diameter - Tm | 14 16 e e | L6 14 1/
Manifold Length R Fe 6 ) & & 6 6 6
Mapnifold Diametrer - in 2 2 2 2 2 2 2

-
-

3

S Beds can be any desired width.

Use a manifold with laterals only on one sida,

Last nole is locatec at and of lateral wnieh is .I" Irom previous nole

Diameter dependent upon size of pipe frow pump 3nd inlet position.

On steep sloping sites of 10-12% it nay be desirable to reduce depth D o
=5 fr so E isn't so great or reduce the width of bed.
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TABLE B-2. DESIGN IRITIRIA TOR A 2 ZEDROQOM HOME TOR A MOUND oW £ TO 12X SLOPE
WTTH LOADING RATES U7 TO 100 GAL/DAY FOR SHALLIW PERMELSLE SOLIT

OVER CREVICIT 3EDROCK.

PARAMET =S, SYMBOL UNITS PERCOLATION RATE XN/

|
\ 360 3-29
|
|

Slope - 2 0 2 4 6 1 8 10> 12°
3ed Widch A3 Ft 10 10 o w0 0 10 10
Zed Length 3 Tt 25 25 25 25 |25 25 25
Mound Zeignt > Tt 2 2 2 2 | 2 2 2

E Ft 2 2.2 2.4 2.8 \ 2.8 3.0 3.2

R 2 75 .75 s .7s| .78 L5 LTS

¢. Tt 1 r 1 Y . i

z Fr \ 1.5 1.5 1.5 1.5 ‘ 1.5 1.5 1.5
Mouad Width I T 12 11 w0 10 o 9 9 9

1 t \ 12 12 1w 17 |18 21 2

q Ft ( 3% 34 3% 37 E a7 41 45
Mound Langth T e |12 12 12 13 bo13 12 15

L ee 49 49 49 51 E 51 51 55
Laceral Length £ Tt \ 12 12 12 12 P12 12 12
Laterali Ciamecer - ia : L L 1 1 2 1 b 1
No. of Laterals - - 5 & 6 & . 5 5 6
Laceral Spacizg s 20333 3 3 3
No. of Holes per %
Lageralt - - | S 5 3 5 3 5 3
dole Spacingl - in 130 30 30 30 30 30 30
Hole Diamerer - in t1/6  l/4 L/4 1/6 - L/4 1/4 1/4
Manifold Langth 2 e |6 6 6 5 6 6 ¢
Manifoléd Diamecter- - In x 2 2 2 2 2 2 2

1

T Inc of .acara. 35 ¢ ITom ‘ast moie; since 1t Tsm'T equai to IT greacer -aam

15 mo nole is placed at end of laceral.

13

Diameter dependant upon gize 5f pipe from pump aud izlez position.

(=]

On scesp sloping sites gf 10=-1Z% it =may be desirabia ta raduce depth D I9
1,5 fr so T ism't $0 great or reduce the width oI ded.

“ This design is based om 2 manifgld with laterals om deth sides. <Ct could
designed using 26 ft laterais with manifeld at end.

Bed can be any desired widzh,

be
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~ABLET 3-3. DESIGN CRITEIRIA FOR A 3 REDROOM HOME FOR A MOUND ON 0 TO 123 SLOPE
WITH LOADING RATES UP TC 450 GAL/DAY TOR SEALLOW PERMEABLE SOIL
OVER CREVICID 3EDROCK.
PARAMETTR SYMBEOL UNITS DERCOLATION RATE MIN/IN
3=60 | 3-29
$lope - * 0 2 4 6 8 109 123
Bed Width As Ft 10 10 10 10 10 10 10
Bed Length 3 e 38 38 38 38 38 38 38
Mound Height D Tt 2 2 2 2 2 2 2
z e 2 2.2 2.4 2.6 2.8 3.0 3.2
F " Te .75 .75 .75 .75| .75 .75 .75
G fe 1 1 o1 e 1 1
B Tt 1.5 1.5 1.5 .5 § L5 L. 1.8
. Mound Width 3 Fe 12 11 10 1w | 9 9 9
I Fe 12 13 W% 7 \ 18 1 26
W Fe o |3 3% 3% 3T 3T 8 45
Mound Langth K Tt 12 12 12 13 | 13 13 15
L Tt 62 62 62 64 | 64 64 68
Lageral Lengecn » Fe | :8.5 18.5 18.5 18.5 | 18,5 18,5 18.5
Lacersl Diamerer - tn : i 1 o 1 1
No. «of lLarteralis - - 6 8 6 L to 6 6
Lateral Spacing S Tr 3 3 3 3 3 3 3
No. of Holes per
Lateral* - - - 8 3 8 8 8 8 8
- Hole Spacingt - In 36 30 30 30 30 30 30
dole Diamecer - Ia |1/6 /4 4 L& | 16 L4 L
:-'a.nifolc} Length R e ) 6 6 6 ] [} 6
Manifold Diamecers = In b2 2 2 2 2 2 2

Last hole iz locaced ar ead of lazeral wnich is 27" Zrom previcus hole,
Diameter dependent upon size of pipe frcm pump and inlet sositien.

3 On steep sloping sictes of 10=12% it may be desirable co reduce depth 0 to
1.5 ft so E isn't sc great or Teduce che widch of bed.

Use a manifold with lateral ouly on one side,

5
. Beds can be any desired width.
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TABLE B-4. DESIGN CRTTERIA FOR A 4 3EDROOM HOME FOR A MOUND ON O IO 12% SLOPE

WITE LOADING RATES UP TO 500 GAL/DAY FOR SHALLOW PERMEASLZ SOTL OVER
CREVICID 3EDROCK.

PARAMETIR szxzog__cntrg_} _ PYRCOLATION RATE MW/ IV
% 3260 | 3-29

slope - 1 o0 2 4 6 | 8 103 123
3ed Width a° ;e 10 10 10 10 10 10 10
3ed Length B 7'+ 50 50 S0 350 50 50 50
Mound Height D Fr 2 2 2 2 2 2 2 2

H Te 2 2.2 2.6 2.6 2.8 3.0 3.2

F Ft 75 .15 LIS LTS 75 .75 LIS

G e 1 L 1 1 1 T L

g Te 1.5 1.5 L5 .G 1.5 L5 LS
Mound Width b Ft 12 11 10 10 g 9 9

I Ft ;zz 13 W 1 18 22 26

W Ft ‘34 34 34 37 37 41 45
Mound Length K Ft 12 12 12 12 3 i3 L5

L Fe 74 T4 T4 76 76 76 78
Lateral Lemgeh 22 se 245 26.5 26,5 26,5 6.5 26,5 18.3
Laceral Diameter - iz b 1 i b b - b
No, of Lacerals - - ) 5 ) 6 3 5 4
Lateral Spacizng 5 Tt 3 2 3 3 3 k! 3
Yo, of Holes per
Lateral* - - 00 00 w0 10 10 10 10
Hole Spacing~ - m 30 30 3 30 30 30 30
Hole Diameter - In  1/6 i/ 1/6  Ljb 1/6 s Le
wanifold Length R e 6 6 6 6 6 & 6
vanifold Dismecer® = m .2 2z 2 2 2 2 2

1 gpd of laceral is 9" from last hole; since e 4sn't agqual o

. 2t greater Iham
15, no hole is placed at end of lateral.

? piamerer dependent upon size of pipe IFom Duz=D and imlat sositioca.

3 On steep sicping sites of 10-12% it may be desirabie €< reduce depth T I
1.5 fr so I isn's so great ot reduce the width of bed.

;

4

Use a manifold with lateral only on one side.

5 Beds can be any desired width
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DESICYH IXAMPLE
for
MOUNT
an
PERMEAELE SOTL WITE EI6E WATIR TAZLZ

An example is used to illuscTare che design srocedure, The method
outlined in the text is followed szep by step for a situacion
commonly foumd im practice. Iyample plans Save also been prevared
for mosc site conodirions encouncered and are included following che
design example. These prepared nlans =nay be used where gimilar site
condizions exist. 1In cases where these plans causnoC be adapted o
the site, a mound =ay be designed as illuscracted below.

Design a mound syscem for & 2 bedroom wome with :he following sit
condirsons., Several small ITess are ol cqe sice. Rock fragmencs,
izpermeable layer azd wddrock are zet a caccer. (Letter Notaciom

_on Fig. C.l1 amd C.J &re used as references in this example).

Slope EY
Percolation Rate : 30 miasim, 2zt 24 im,
Ground Water 24 in.

Step 1. Select the Site

The mound site should e gelected prieT to house locacicd
aMrudwuuu.Cmnu:ulumuuluudmfnh
1 and the discussion under Ile "Saii and Site Requiremsac”
section for all possible locaticms ou the lpt. Consider
eng diffizulsies im comsrTucsiom ci che mound at the

- various locatioms. ZIvaluate all :ot weigh one sita
against the other,. then pick zhe Sest

Step 2, wasCe Water Loac

Design lcading is 130 zal/day/bedroom, so with 3 Yedrooms
the design ilvcading is 430 gza./cav.

Step 3. Select the Fill Vazerial

Select a Dedium sand faxture. Tse Table 2 as a gulde,
Somerimes it is necessary =D make a judgement on the
quality of sand versus lhe rrapsportation costs, duf therle
are sands wnich are too zoparse or T3¢ {ime that are not
accepcable, A Tedium sand TBETIIR w21l have a design
infile=acion rate of 1.2 gal’'iz--day.

Step 4, Size the Abserption ared

$ince che medium sand saxture Is weing used, the infil-
cracion rate is 1.2 gai/ft</dav.

Paqe
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Absorption area Tequired = 450 gzai/day<l.: galff:llday = 373 £:22,
Since this 1s & permeable seoil with high groucd water, a sed
system can be used. Maximum bed wideRs are .o =, ince

the soil percolatiom rate is 50 mim/in. {indicating heavier

sol.) and situared on a slope, it i3 Zesizzbie 2o zake the

bed longer and narrower. This will spread :=e liquid alocg

the siope. Some lateral movemenr of liguid will occur, since

it is a heavier seoil, 3y making it louger and marrower, it

will reduce the possibility of seepage gur tie oa,

Use & bed widch of 8 ft, (A) chen:
bed length (B) = 375 ftl + 8§ fr, = 47 =,

Step 3. Mound Heighr

Till depth (D) = 1 If, (min. fi1l depth bemeath abpsorzzion
area; .
FL1l depen (E) = D + slope (C+a)

= 135, = 36 (3) fr.

= 1 ft, + .5

= 1.5 ft, (this is aporoxizste as bed

WUST bt ar same elavation)

Bed depth (F) = 0.75 ft, zinimum depeh with z pimimum of
0.3 ft. of aggregate below digtriburicn system,

0
Hy

Cap and top soil depth {H) = 1.5 fr, which izelude 1 #=,
subgoill and 0.3 ft, sf top seil
Cap and zop soll depth (G) = 1,0 £, whach izesude 0.2
subseil and 0.3 £z, of top soil.

"
(4]

Step 6. Mounc Length and Widch
End Siopes (X) = mound depth at center x 3:1 slope,

= ( (D+E)+24+7+H)x3

= 3.5 fz, x 3

= 10 fz.

Upsiope Width (J) = mound depth at upslope scge x 2:! slicpe
% slope correetioz (Tabie I},
(D+FC) x 3 x 0,8¢
2,8 fr. x 3 x 9.85
8 fr,
Dovnsiope Width (I) = mound depch at sswnslzpe adge x 3:1
slope x slope correctict Tablae I
(F+F+G) x 3 x 1,22
= 3.3 fr. x 3 x 1.22
= 13 fr.
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Step 7.

Step 8.

Mound Lemgcth (L) = B+ 2 K
= 47 fe, = 2 x 10 Iz,
= 67 £z,
Mound Width (W) = I + A + K
=13+ 8+ 3
= 29 fe.

Basal Area

On sloping sites the basal area is that area under and down=
slope of the bed (3 x (A+I). Om level sites it is the total
area under :he mound (BxW) excepr for end areas. The design
loading rate of fhe soil with serecplaticn rate of 50 min/in.
is 0.74 gal/fc4/day.

3agal Area Requiced = daily flow + infiltzacive capacity of
* soid
= 450 gal/day + 0.74 gal/fzlday
= 608 fc?

Basal Area Available = B x (A+I)
= 47 fr. . x (8 + L3)Es.
- 987 £t

Sufficient area is available. TIf ic were not, then the
downslope width (I) would be increased unetl sufiicient
area is available.

Distributicn fystem

7ig, 11 amd C. ) shows Cypical exampies of a dlsTr=butiom systi=,
Design Tequires seiection of hele spacing and diazecer,

lateral digmecer and spacing, =anifold lemgth and dlamecar,
Lareral lemgth s defimed as the cistance Izcam =anifoeld

(suppiv end) to :ar tcistal) end, Tee CO Iee CoRICTUCLIOR 18
preferTed. ror systems larger tian S bedrsem residencial,
procedure cutlined by Otis et ai. (1978) zust be used,

Hole spacing = 30 im.
Hole diamecer = l/4-in.

lLaceral length -

Lateral lemgths pormally are about 0.5 feet shorter tham one—
half the leagsk of bed. Ia this example, lateral lengtx would
be 23 fr. (47 + 2 = .53)

Hole spacing =

Holes are spaced 30 in. apart.

Page
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The following are hole spacing distances in inches frsm th
Danifold tc distal end of lazeral. There are 10 hcles per
lateral.

15, 45, 73, 108, 135, 165, 195, 225, 255, 276~
*If che last hole, based on 30 in. spacing, is equal zc or

BTeater than 15 4in. from the end of the lateral, put azother
hole in the end cap or close to it,

Laceral Diamecer

Laceral diamecers are dependent upon lateral lecgth, hole
size and spacing. Table ¢ gives maxsionm allowable length
for various hole diameters aad hole spacings. Tor the

30 in. spaeing and 1/4 im. hoie, allowable lateral Lengtas
Ior 1 iz, diamecter is 25 ft,. amd for L 1/4 inm. diamerer is
38 fz. ©Since lateral length -equired ig 23 fr,, lateral
diamecer of 1 in. is satisfactory.

La:eral'S;acins

Bed width is 8 fz. For 3 lacerals on each side of zamifolid,
the lacteral spacing is 32 iz, This gives 16 iz. Izz= lageral
t0 edge of bed,

Manifold Length
Manifold length is distance between the outside

summatica of all lateral spacings.
would be 64 in,

_ateTils v

Tor this exangple,

i

Manifold Diameter

For these Zound systems, the zanifeld diamerer is pormalily 2
or 3-in., depending on the size of the pipe fro= the pumpinag
chamber to the mound and the inlet locaction. The imlec can
be in the side of the manifold becween the laterals, (Fig.
11 or €.3), or it cam be iz the end of che maniizld, -refer-
ably on the upslope edge. In either zase, the maniiclid Dusc
slope toward the inlet so it will drain. Tor sither
loeation the manifold 2an be 2-in, diapete
2=in, digmeter., If :the pipe Irom the pump Ls 3~in. Ilazecer,
and the ipiet is in che end, then the manifold zus:t be 3-iz,
If the inliat is in the side,:hen the manifsld can bde -in,
diamecter. For larger svsctems (greater than 3 Dedrcoz),
Iriction Losses io mamifold zust be congidered.

inlet

r if the pive is
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Stap 9.

Step 10.

Pumping Chamber Size

Table 7 gives the recormmended pumping chamber size whick is

-

750 gal. capacity. The feacures shevn iz Tig.l2 should bde
ipeorporated into irc.

Pump Size

Asgume the pumping chamber is located 75 fr, from che mound
cencer and the elevation difference is 9 fr. Irom the pump
to the lateral invert.

Pump Capacircy

Using the recormended pressure of 2 fv, at the distal ead of
the lateral, Table 3 gives the pump capacity of 54 gpm for
1/4~ip, digmecer holes for a J Dedroom sized mound. Fig.12
can be used to decerminme $low rate for other pressures.

Pump Head .

The tocal head comsiscs of (1) elevatiom differesnce, ()
frrerioh lass, and (1) desired pressure at end nf laterals.

(1) elevacion head = 9§ fr,
(2) friction loss -
Fricrion loss is dependent upcn Ilow Tace and pipe diazecer,
Table 9 gives the friction losa/100 fr, of pipe for various
diamecer pipes and flow rates. For flow rate of 54 gpm, the
friction loss for:

(a) 2-in., diamecer is 3.98 fz/igg fz. x 75 fr. = 3.0 ¢

(b) 3=in. diamecer is .67 £3I/1p0 fr, ¥ 75

. = 5 .

Either pipe can be used. Ignore friction lasses for fittings.
Manifold frictiov loss can be escimated by adding its length
to the pipe length whem-figuring fziction loss.

(3) Pressure at distal end of lateral

¥ig., 13 can be used co decermine pressure at supply end
of lateral, Tor a 2 £, pressure &C distal end for . 4=-in.
diamerer holes, the pressure at supply ead is 2.5 ft.

Total Head = ¢ ftr, + 3 f¢, + 2.5 fz, = 4.5 fe, for 2
digmecer pipe.
-9 £z, = .5 f¢. + 2,5 fz, = 12 £x, for I-in.
diameter tipe.

Pacie

215



Qoard of Health _
Interoretive Rule 15-1

Series VII ‘

fump size

Salect 3 pump vhich would pump at least 34 gpm at 14.3 iz.
of head. This given head loss is based oo using Z in,
sipe. The pump opening will be smaller

or

Select a pump which would pump at least J4 gpm at 12 fc.
of head. This given head loss is based on using a 3 in,
pipe. The pump opening will be smaller.

Step ll., Dosing Quantity

From Table 5 the nmet recommended dosing gquameisy is 115 zal/
dose. The void volume of the laterals needs tc be checked
to see if the dosing quantity is 10 tiues the void voluza.
From Table 6 the void volume of 1 im. diamerzar sipe is
041 gali/lz. TFor 138 feet of lateral, :the veii velume is
5.6 gal, which, when multiplied by L0, is .ass suansisy
given iz Table 5. Therefore, the volume iz .13 gal/dose,
Adjustzents need to be made for flow-back, s 113 gal. I3

R actually dosed, For a 5-fz, diametar pumpizg chamber, the .
net liguid level differenrial per dose syeie is 9.4 im, .
Step 12, Selec:z the controls winich will give the flexibility necessary

for the proper juantity per dose (Fig, 14,

Page 21
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TABLE C-1., DESIGY CRITEZRIA TOR A MOUND FOR A 1 IEDROOM HOME ON 0-12X siLorE
FOR LOADING RATZS OF 150 3AL/DAY FOR PERMEABLT SOIL WITE EIGH
WATER TABLE. TI6. C.1 and c.2.

o
3

3

L]

(5]

PARAMETER STwsor PERCCLATION RATT Mry/Ty
3-60 L 3=29
Siope - z 0 2 4 6 8 10 2
Jed Width A e 4 4 4 4 4 4 4
3ed Length 3 It 320 32 32 12 32 32 32
¥ound Height D Tt 1 1 1 1 1 : 1
' E Te 1 L1 Lz o2l 1.3 Le 1,5
F Te. 0.75 0.75 0.75 0.75{ 0.73  0.75  o.7%
G e 1 X 1 b 1 1 1
1"" i 3 1.5 L3 1.5 1.5 1.5 LS L5
Moupe Wideh J Te 9 9 8 Loy 7 6
1 e s w0 1 12 | 1w 15
v Tt 2 23 23 24 25 25
Mound Length K Tt ;10 10 i0 10 i 10 11 11
- L Tr .52 52 52 52 | 82 53 53
lateral Laagen » Fe o 15.3 15,5 155 iss 1s.r i3z sl
Lareral Diamecer - in ; 1 b i T ! 1
Neo. of Laterals - - 2 2 T2 2 2 2 2
No, of Holes per
) Lateral* - - N 7 7 7. 7 7 7
Hole Spacinge - Im 130 30 30 30 | 30 0 10
Hole Diamecer - Ia VS VY A VR Ve 1/4
|

* List hole is located ar and of lateral whieh 1z 21" from Previsus hole,

Page

ta
~I



Board of Health
interpretive Rule 156-1

Series VII .

TABLE C-2. DESIGN CRITERIA FOR A MOUND FOR A 2 BEDROOM =OME ON O-120 ZLOPE
FOR LOADING RATES OF 300 GAL/DAY 7TOR PERMEABLE S0IL WITE HICE
WATER TABLE. T©IG. C.l and C.2.

PARAMETER SYMBOL _UNITS o _PERCOLATICON RATE MIN/IN
360 329
Slope - b4 o] 2 4 ] 3 10 12
Bed Width A Ft & & 6 ] Il 6 6 5
3ed Length 3 Ft 42 52 42 42 ’I [ 42 42
Mound Height D re 1 1 1 1 - 1 -
E Ft S 1.l 1.2 l.4 ; 1.5 1.8 L.8
F Ft I £ T 4 T30 .78 .73 :
5 Fe 1 . i . b ! - - -
| e 1.3 L.5 0 L5 L.E l .3 -3 .3
Mound width - ) 9 9 8 8 7 7 3
i Tt e 10 il 12 13 is 7 .
W Ft 60 a1 61 62 52 bb i3
Mound Length 4 Tt (o 0 w0 10 0 1 =
L Fo |62 62 &2 62 62 84 s
Lareral Length P Tt :20 20 20 20 o0 20 20
Laceral Diameter - In l i 1 1 CoL L -
Ne. of Latarals - - D& & 4 4 P 4 -
laterai Spacings S Fr i 3 3 3 k! .3 3 :
No. ¢f Holes per '
Lateral* - - 8 32 8 8 8 2 g
HSole Spacing™ - In 130 30 30 30 - 30 30 30
Hole Diamecer - T e e s s 14 L6t
Manifisid Length R Ft ; 3 3 3 3 3 3 3
¥Mznifold Diameter=* - In .2 2 2 2z 2 1 2

*  Last hole is located at end of laceral which is 13" Irom previcus nole.

=*%  Diameter dependent upon size of pipe from pump ang inle: pesition,
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TA3LE £-3. DESIGN CRITZIRIA FOR A MOUID FCR A 3 ZEDROOM ECME ON =12% SLOPE
FOR LOADING RATE OF 430 GAL/DAY FOR PERMEARLE SOIL WilE EIGE
WATER TABLE. FIG. C. 1 amd C.2.

|
! -
PARAMTTER SYMBOL  UNITS ! o PERCOLATICN RATT

0-60 3=29
Slope ’ 0 2 4 10 12
Bed Width A Te 8 3 8 8 8
3ed Length B e 47 47 47 47 47 47 47
Mound Height D Fe 1 1 1 1 1 i 1
E Tt 1 1.2 1.3 Ll.5 1.5 1.3 2.0
T T .75 75 .73 75 .75 73 .75
G Fe 1 1 1 1 1 M 1
g T 1.5 L5 1.5 1.5 1.3 .3 1.5
Mound width J Fe 9 9 ] 8 7 7
I Fe 9 i 12 13 15 17 18
W Tt 28 28 28 29 30 32 32
Yound Length 4 Tt 0 -0 10 10 1l p 12
L T 67 67 57 67 49 69 71
Laterzl Lengzh 3 Tt 23 22 23 23 - 23 23 23
Latera]l Diamecer - In 1 z 1 1 1 L L
lia. of Latnrals - - 5 & 6 5 & L] &
Lateral Spacing g ps-1 il is 32 32 32 32 32
No. of Holes per
Laceral# - - 10 i0 o 10 i0 0 10
HBole Spacing * - Iin 30 30 30 30 30 30 30
. Hole Diamecer - In L/ L6 L6 Lk | 4 6 L
Manifold Length R In 64 64 54 54 64 84 54
Manifold Diamecer%* - in 2 2 2 2 2 2 2

* Last wole is located at =nd cf lararal which is 21" Zrom previcus hole.

** Diameter dependent upon ~ize o5{ pipe Ifvom sump o inlet pesition.
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TA3LE C~4, DESICN CRITZIRIA FOR A MOUXD TOR A 4 ZEDRCCM =CME ON (=123 SLOPE
FOR LOADING RATE QF 600 GAL/DAY TOR PERMEAELZI SQIL WITH EIGH
WATER TABLE. TIG. C. I and C.2.

PARAMETTR SYMBOL TNITS PERCCLATION RATE
0-60 5 3-29

Siope - ? o 2 g w0 12
Sed Width A Fr 10 10 1 w0 10 10 10
3ed Length B Ft 50 50 350 50 50 50 50
Mound Height D ool 1 1 1 1 1 1 b

E Fe ! 1 1.2 1.4 1.8 L.8 2 2.2

F Feo . 075 0,75 0.75 5.3 2.75  3.75  0.7%

e 7 Lol i i z 1 ol M

H Ft 1. 1.5 1.5 .5 1.5 1.5 1.5
Mound Wideth J Fe E 9 8 8 5 7 7 6

: Ft E 9 11 13 14 17 18 19

W e ‘28 29 31 32 34 15 18
Mound Langth K Fe 110 w0 0 10 11 bR 12

L Ft i?o 70 70 70 72 72 T4
Lateral Length ? Te iZb.E 26,5 34,5 26,5 4.5 24,3 26,5
Lateral Diamercer - In : 1 1l 1 z 1 1 L
Ne. of Laterals - - I 6 ] 5 £ & 5 §
~ateral Spacing 3 e ; 3 3 3 3 K 3 3
No, of Holes per
~areralx - - 10 10 0 10 10 0 10
Hoie Spacing - In 30 30 30 30 20 30 30

. Hole Diamecer - In Pl 174 174 14 /4 /4 1/4

Manifold Length R Tt 6 5 5 6 ] 5 5
Manifold Diamecer* - In : 2 2 2 2 2 2

Znd of lateral is 9 :in. IzTem last hole, sinece it isn't sgual :¢
than 15, no hole is placed at end cf lateral.

Diameter dependent upon size of pipe ITom pump and izler zgsition
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Part VI

SEWAGE TANK CLEANING
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1.0. General

1.1. Necessary. hand tools such as picks and shovels, and other items
such as sand and cement for repairing concrete sewage tanks shall be
carried on the sewage tank cleaning vehicle.

1.2. All portable receptaclesﬂ used for transporting the contents of
sewage tanks shall be of approved construction, metal or equivalent, easily
cleanable, good repair, equipped with tightfitting lids and shall be cleaned,

deodorized and disinfected daily or more often if needed.

2.0. Motor Vehicle and Chassis

2.1. The motor vehicle and its chassis shall be of sufficient capacity

to haul all equipment necessary for transporting, pumping, tank filling,"

. emptying and cleaning of sewage tanks.

2.2. Sewage tank cleaning motor vehicles may be of one unit or of the
tractor=-trailer type, but regérdless of the type, said motor vehicles shall be
in compliance v;/ith a!l applicable provisions of these standards.

2.3. Al vehicles used in these operations shall carry in a conspicuous
place the name and address of the firm or operator under which business is
Conducted. All lettering shall be at least 2 inches in height.

3.0, Carrier Tank

3.1. Carrier tanks shall be fully enclosed, leakproof, fly-proof, and
operated in such manner as to prevent spillage during the collection, re-
moval, transportation, and disposal of the sewage tank contents.

3.2. Carrier tank shall be of heavy gauge metal, preferably 10-12

gauge or equivalent, to withstand the treatment to which it will be sub-.

jected.
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3.2.1. The carrier tank shall have a capacity of at least 750 gallons,
preferably 1000 galions, to readily hold the accumulation of the average size
. sewage tank serving a one-family dwelling.

3.2.2, The capacity of the carrier tank, in gallons, shall be con-
" spicuously painted on the side of said tank.

3.3. Carrier tanks shall be constructed so as to permit proper clean-
ing of the interior and exterior of the tank.

3.4, The ext-'e‘rior of the carrier tank shaill be painted and said tank
and appurtenances kept clean and in a state of good repair.

3.5. Carrier tanks shall ‘be conspicuously and permanently Iabelled
near the outlet valve in letters at least two inches high, "FOR SEWACGE
ONLY," and said carrier tank shall not be used for any otherv'purpose.

3.6. The health department permit number for the sewage tank .
cleaner shall be prominently displayed on the carrier tank.,

3.7. Carrier tanks shall have a manhole in the top to provide for
easy access to the tank interior for flushing and cleaning purposes. The
manhole may be in combination with, or separate from, the filling connection.

3.8. The carrier tank shall have an outlet valve so located that the
entire contents of the tank can be drained.

3.8.1. The outlet valve op'ening shall be at least three inches in
diameter and shall have a non-leaking, non-clog type valve for draining the
tank,

3.8.2. The outlet valve shall be adapted for a standard hose con-

nection to the pump for recirculating the contents of the tank if required
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prior to emptying or for pumping to the disposal site if gravity draining is
not feasible.

3.8.3. In pumping from the carrier tank, an air inlet is recommended
to prevent collapsing the tank.,

3.8.4. Outlet valves shall be capped when not in actual use to pre-
vent leaking or $pilling of the carrier tank contents. Caps shall be secured
by chain to outiet valve or tank.

3.9. Facilities shall be available for the flushing, cleaning and deodor-
izing of sewage tanks, carrier tanks, and sewage tank cleaning implements

or equipment.

3.9.1. A direct connection to a water distribution system for such'.

 flushing or cieaning action shall only be used when the water distributio_n
system is protected by one or more approved and properly located back-
siphonage prevention devices. '

3.9.2. Wastes resulting from the flushing or cleaning operation shall
be disposed of in accordance with applicable provisions of these Design

Standards.

'3.9.3. Odor controlling substances may be left in the sewage tank,

carrier tank or other sewage tank cleaning implement or equipment, but in
no case shall such substances be used in lieu of proper cleaning.

4.0. Pumps and Hoses

4.1. All pumps used for sewage tank cleaning purposes shall be of
fhe non-clog, self-priming type and shall be capable of handling the contents
of sewage tanks.

4.2, The use of potable water under pressure to prime pumps or to
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operate aspirators is prohibited.

4,3, Pumps and pump bases shall be of such construction that they
- can be easily handled and used for the purpose intended.

4.4, Hoses shall. be of sufficient length for recirculating the contents
of the sewage tank or carrier tank and to reach the point of discharge at
the disposal site readily.

4.5. Hoses shall be flexible and so constructed that they can be
readily cleaned.

4.5.1. Hoses shall be kept clean and in a good state of repair.

4,5.2. Hoses shall be used and stored in such manner as to prevent
leaking, spilling, and dripping of any sewage tank contents,

4.5.3, When not in actual use hoses shall be tightly capbed.
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1.0. Public Sewage Treatment Plant

1.1. Permission for disposal of septage must be granted to the
septage hauler, in writing, by the owner and operator of the public sewage
treatment plant.,

1.2. Septage should not be aisposed of in a public sewage treatment
plant treating less than 100,000 gallons per day, unless pre-treatment is
provided.

2.0. Trenching
2.1. Site Conditions

2.1.1. The soil conditions must be such that there would be a mini-

mum of four (4) feet of soil between the bottom of the trench and the high-

~ground water table and rock table for permeable soils and a minimum of two
(2) feet of soil between the bottom of the trench and the high groundwater
table and rock table for impermeable clay soils.

2.1.2. 'i‘he trench site must be free of rock outcroppings and must be
out of the 25 year flood plain.

2.2, Construction

there is to be no discharge from the trenches.

2.2.2. The trenches shall not be located within 1,000 feet of any
existing occuipied buildings.

2.2.3. The trenches are to be enclosed by a six (6) foot high stock-
proof fence with a locked entrance gate, or made inaccessible to the public

through location or other means.
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2.3. Operation

2,3.1. The septage is placed sequentially in one of many trenches in
small lifts (6 to 8 inches) to minimize drying time.

2.3.2. When the trench is filled with septage, two (2) feet of soil
must be placed as a final cover, and new trenches opened. Sufficient room
must be left between trenches for movement of heavy equipment.

3.0. Lagoons

3.1. Site Conditions

3.1.1.  The soil conditions must be such that a minimum of four (4)
feet of soil exists between the bottom of the lagoon and the high ground-
water table and rock table for permeable soiis and a minimum of two (2) feet
of soil exists between the bottom of the lagoon and the lhigh groi.mdwater
table and rock table for impermeable clay soils.

3.1.2. The lagoon site must be free of rock outcroppings and must be
out of the 25 year flood plain.

3.2. Construction

3.2.1. Al surface water must be diverted from the lagoon and there
is to be no discharge from the lagoon.

3.2.2, Maximum depth of the lagoon should be no greater than six (6)
feet with one (1) foot freeboard.

3.2.3. Inside and outside slopes shall be no areater than 3 to 1
unless some type of side reinforcement is proposed (example: rip-rap).

3.2.4, The lagoon must be enclosed by a six (6) foot high fence with
a locked entrance oate or made inaccessible to the public through location or

other means.
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3.2.5. The lagoon shall not be locetcc it n 1,000 feet of any
existing occupied buildings.

3.3. Operation

3.3.1. Disposal lagoons rquire placement of septage in small in-
cremental lifts (6 to 12 inches) and sequential loading of another lagoon or
lagoons for optimum drying. Therefore, as a minimum, two (2) lagoons are
required.

3.3.2. When the lagoon is filled with septage and it is not to be used
again, two (2) feet of soil‘mUSt be placed as a final cover.

3.3,.3. If the lagoon is to be re-used, the septage must be retained
for a minimum of 90 days after tﬁe last load is discharged. .

3.4. Disposal |

3.4.1. After the minimum 90 day storage in the [agoons the septage
may be land disposed, either by landfilling or land spreading.

3.4.2. .Lagoon contents must be immediately covered after landfilling
or land spreading.

3.4.3. Land spreading of lagoon contents on fields to be used for
growing crops for human or animal consumption is generally not recommended
due to the potentially highly infectious nature of the waste. However, fields
used for land spreading may be used for animal forage crops provided 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.

4,0. Lime Stabilization

4,1, General , .
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4,1.1. The addition of lime in sufficient quantities will stabilize
septage and destroy pathogenic organisms. There is no destruction of
. organic matter or solids reduction during the lime stabilization process.

4,2. Operation

4,2.1. The septage and lime are to be mixed together until a pH
greater than 12 is reached.

4,2.2. The mixture must be held at a pH greater than 12 for a
minimum of two (2) Hours.

4,2,3, Mixing can be accomplished through diffused air mixing or by
mechanical mixers. l |

4,3, Land Disposal

4,3,1. The mixture can be land disposed following the requirements
outlined in Section 3.4.2 and 3.4.3 above.

5.0. Other Methods

5.7. General

5.1.1. Other methods of septage treatment and disposal are com=-
posting, pressure chlorination, electron treatment, incineration and con-
ventional waste treatment., These methods of septage treatment and disposal

will have to be reviewed by the director on a case by case basis.
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Part VI

ABANDONING SEWAGE SYSTEMS
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Part VIl

ABANDONING SEWAGE SYSTEMS

Contents
Subsection Page
1.0 General 238
2.0 Electrical Service 238
3.0 Water Service 238
4,0 Hazardous Equipment ' . - 238
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Interpretive Rule 16~1 Part VIl
Series VI Sec. 1.0.
1.0. General - The contents of the sewage tank shail be removed by

a licensed septic tank cleaner, or by means approved by the director, the
tank filled with earth or a similar inert material, and the excavation, if any,
filled to eliminate any physical hazar‘v‘d. If the tank is in useable condition it
may be removed and the excavation filled to eliminate any physical hazard.

~2.0. Electrical Service - Any electrical service to the system shall be

terminated, and electrical service boxes, switches, meters, and similar equip-~
ment, removed or rendered harmiess.

3.0. Water Service - Any water service to the system shall be discon-

necfced .

4,0. Hazardous Equipment - Any other potentially hazardous equip-’

ment associated with the system shall be removed or rendered harmiess.
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SECTION 4

Part IX

ANIMAL WASTE‘ AANDLING FACILITIES
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Part IX

ANIMAL WASTE HANDLING FACILITIES

Contents

Subsection

1.0 General

Page

2m
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Interpretive Rule 16-1 Part 1X

Series VII Sec. 1.0.
1.0. General - Animal waste handling facilities are to be designed and

constructed in accordance with the current issue of the U.S. Department of

Agriculture Soil Conservation Service, Agriculture Waste Management Field

Manual.
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SECTION 4
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GREASE TRAPS
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GREASE TRAPS
Contents
Subsection Page
1.0 Grease Traps 244
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Interpretive Rule 16-1 Part X
Series VII Sec. 1.0.

1.0. Grease Traps

1.1. Grease traps shall be provided for all restaurants and similar
establishments where the quantity of grease and fats in liquid wastes is
likely to be large.

1.2, The grease trap shall bé located within 30 feet from the fixtures
served.

1.3. Only those plumbing fixtures into which the grease and fats are
to be discharged are to be connected to the grease trap.

1.4, The greasé trap shall be a minimum 150 gallons capacity. Larger
grease traps may be required depending upon the loading.

1.5. The grease trap shall' be in an easily accessible place outside the-
‘ building served.

Section 5. Administrative Due Process - Those persons adversely affected

by the enforcement of these interpretive rules desiring a contested case
hearing to determine any rights, duties, interests or privileges shall do so
in a manner prescribed in the West Virginia Procedural Rules, Board of

Health, Chapter 16-1, Series |, 1981, Rules of Procedure for Contested

Case Hearings and Declaratory Rulings. The ‘“aforementioned procedural |

rules are incorporated herein by reference.

Section 6. Severability - If any provisions of these rules or the application
thereof to any person or circumstances shall be held invalid, such invalidity
shall not affect the provisions or the application of these rules which can be
given effect without the invalid provisions or application, and to this end

the provisions of these rules are declared to be severable.
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NOTES: 1. Septic tank sffluent
systams require dusi filters
2. Individual home asration unit
afflusnt systems require tingia filters
4. Size of filters basad upon 5 gal./ft2/dsy
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