L. Clark Hansbarger, M.D.
Director

John D. Rockefeller IV \ @ \
Governor i

f\\O / ,\( N State of West Virginia

NOTICE OF PUBLIC HEARING

Pursuant to Section five, Article three, Chapter twenty-~-
nine—A of the Code of West Virginia, one thousand nine
hundred thirty-one, as amended, the Wastewater Division of
the West Virginia Department of Health shall convene a
public hearing at 9:30 a.m., on April 29, 1983, in conference
rooms A and B, 1900 Washington Street, East, Charleston,

West Virginia, for the purpose of taking evidence pertaining
to the filing of proposed Interpretive Rule 16-1, Series IX,
Sewage Treatment and Collection System Design Standards.

Any citizen or other interested party may appear in
person to present evidence. Any citizen or other interested
party may submit written evidence to the West Virinia Department
of Health, Wastewater Division, Room 507, 1800 Washington
Street, East, Charleston, West Virginia, 25305, not later
than 5:00 p.m., April 29, 1983.

The issues to be heard shall be limited to the actual
information contained in the proposed and abovementioned
rules. Copies of the rules may be obtained from the Wastewater
Division, address heretofore appearing or by telephone 304-
348-0578. Copies of the rules may be viewed at the following
locations:

Guthrie District Office
4877 Brenda Lane
Charleston, WV 25312

Beckley District Office EILED IN THE OFFICE OF
c/o Pinecrest Hospital A. JAMES MANCHIN

Area 1-D SECRETARY OF STATE

Beckley, WV 25801 s / ;
THIS DATEJ/:QX/f.?-

Philippi District Office Administrat/ve L/w Division
209 S. Main Street
Philippi, WV 26416

Kearneysville District Office
Rt. 2, Box 44
Kearneysvi)}le, WV 25430

D
Entered OFFICE OF THE DIRECTOR
1800 WASHINGTON STREET, EAST CHARLESTON, WEST VIRGINIA 26305 TELEPHONE (304) 348-2971




FILED IN TniE OFFICE OF

' A. JAMES MANCHIN
FISCAL NOTE FOR PROPOSED RULES SCRETARY OF STATE

7

. v
THIS DATE .

.. Administrative Law Division
Rule No._16=1, Series 1X_ Subject Sewage Treatment and Collection Systems
Type of Rule: b Legislative Ellnterpretive I Procedural
Agency__Department of npn1{h ~_____Address 800 Washington Street, East

Charleston, WV 25305

o 348-2970

Authorized Répresentativa _Robert P. Wheeler Phon

-

o ANNUALJ FISCAL YEAR

1. Effect of proposed Rule increase | Decrease —C_‘.urrent‘ Next Thereaftg—F
Estimated Total Cost $ o $ o $ o $ 9 $ o
personal Services py

Current Expense
Repairs and Alterations
Equipment

Others

2. Explanation of above estimates.

These changes do not require additional_staff or equipment nor do
they reduce existing needs. Improvements in performance are expected,
while costs are maintained at current levels.

gignatyre of Agency Head ‘ Signature .of Autho sized Repre’%entat‘ e

r ///
/ /% __/(/ gnid /(’
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"STATEMENT OF ECONOMIC IMPACT .OF F_’ROPOSED RULES OR REGULATIONS

Agency Department of Health

Rule No. 16-1, Series IX Subject_Sewage Treatment & Colleétion
Systems

1. Explanation of Overall Economic Impact of proposed Rule.

' i . ct on State Government. '
A.  Economic Impact of . FILED IN THE OFFICE OF

A ) MANCHIN
" GECRETARY FSTATE‘? _

WWHSDATEj : =
Administrative Eaw Division .

B. Economic Impact on Political Subdivisions; Specific Industries;
Specific groups of citizens.

Little or none.

Will increase workload of county health departments, with possible
increased personnel costs. Will increase initial development costs
for some types of housing development. These costs may be offset,
however, by a subsequent reduction in the number of public health
nuisances and hazards occurring in.such developments.

"C. Economic .lmpac:t_on Citizens/Public at Large.

May increase initial costs of some types of housing development
resulting in increased lot prices in those cases. Cost may

be offset, however,- by improved performance of sewage systems
and decreased cost of correction and maintenance.

Date 3/28/83

Signature of Agency Head Signature of Authorized Reprg‘g\eﬁtyg«-
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PROPOSED

WEST VIRGINIA INTERPRETIVE RULES
BOARD OF HEALTH

Sewage Treatment and
- Collectio
Design Standards n System

FILED IN THE OFFICE OF
A. JAMES MANCHIN

SECRETARY OF STATE

THIS DAT 2 :
Administrative Law Division



NOTICE

The Division of Water Resources, Department of Natural Resources, has
been designated by the director to act as the authorized agent of the
Department of Health in the review of all EPA-Construction Grants Program
projects. This authorization was granted in a letter dated July 10, 1979,
in accordance with an Executive Order of the Governor 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 aforementioned executive order remains in
effect.

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

those found herein due to USEPA guidelines and requirements.

ALL APPLICATIONS, PIANS AND REQUESTS FCR INFORMATION CONCERNING EPA-

CONSTRUCTION GRANTS PROGRAM PRQIJECTS SHOULD BE FCRWARDED TO:

Construction Grants Branch
Division of Water Resources
Department of Natural Resources

1201 Greenbrier Street

Charleston, West Virginia 25311




WEST VIRGINIA INTERPRETIVE RULES
BOARD CF HEALTH

Chapter 16-1
Series IX
{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, Authority - 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 pramulgated on the

day of 19 , and were filed on the day of

19 , in the Secretary of State's office.

1.4, Effective Date - These interpretive rules bhecame effective on

the day of » 19 .

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 IX, Permmit Procedures and Design

Recquirements 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
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Series

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-l, Series
IX.

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

Section 4 is divided into nine (9) Parts, indexed and numbered in-
ternally by subsections. References to subsections within a Part refer to

that Part unless indicated otherwise.

Page 2
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Series
Subsection

1.0 Procedure
2,0 Procedure
3.0 Procedure
4.0 Procedure
5.0 Revisions
6.0 Operation

Part I

SEWAGE PERMIT APPLICATIONS

INDEX

Page

A—Plants of 100,000 GPD or 1less. . «. v « =« « = o « «

B--Plants greater than 100,000 GPD, .
C—Individual On-Site Systems . . . .
D—Subdivisions « « ¢ ¢« ¢« « ¢« « . . .
to Approved Plans and Specifications.

During Construction « « « o & &« & « &

Drves 3
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SECTION 4
Part I

SEWAGE PERMIT APPLICATIONS

1.0 PROCEDURE A - ©Shall be followed in preparing a complete
application for a construction pemmit for proposed sewage collection and
treatment works with a capacity of 100,000 gallons per day or less.

1.1. Acceptable Application - Eight (8) copies of application fomms,

design data sheets, reports, plans and specifications shall be sulbmitted to

the Wastewater Division. A check or money oxder in the amount of fifty

dollars ($50), payable to the State of West Virginia shall be required when
the s=ulmission is for sewage treatment facilities which have discharge.

Cash will not be accepted. Note: A separate application, plans, and other

data will ke required for any potable water facilities.

1.2. Applications - Application forms and design data sheets may be

obtained fram the local health departments; State Health Department District
Offices; or the Wastewater Division, State Department of Health, 1800
Washington Street, East, Charleston, West Virginia 25305. Assistance in
filling out application forms and in preparing the application may be
obtained fram the 1local health departments or District Offices when
requested.

1.3. Required Infommation to Accanpany Application

1.3.1, Application Forms and Design Data Sheets

1.3.1.1. Completed application form with $50 application fee if

applicable.
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1.3.1.2, Completed design data sheet EG-4.

1,3.2. Reauired Information to Accampany Application

1.3.2.,1. U.S. Geological Survey Topographic Map showing property
lines, point of discharge, downstream water intake impoundment, or water
recreational facilities, if any.

A. TILayout with dimensions and property lines.

B. Proposed hame sites, mobile hame sites, camping trailer or camp
sites, schools or other haildings.

C. Iocation of/and distances to water intakes or wells.

D. Location of existing or proposed water lines.,

E. Proposed sewage treatment unit or public sewer line.

F. Layout and size of proposed sewer lines, manholes and/or cleanouts
and location of lift stations.

G. Distance(s) of proposed sewage treatment plant, stabilization
pond, and polishing pond fram surrounding residences or other haildings.

H. Point of discharge of effluent in stream., List mile point, if
known.

I. Effluent routing details.

J. A six (6) foot minimun high fence around sewage treatment
facilities with locked entrance gate.

K. Twenty-five (25) year and 100 year flood elevation.

1.3.2.3. Profile of proposed sewer, effluent discharge lines and
force mains showing:

A. Existing and finished ground level.

B. Invert elevations and manhole designation and locations. (gravity

only)
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C.

D.

Size, length and grade of proposed sewer lines.

Water main crossing.

1.3.2.4., Report and specifications setting forth:

A,

BI

C.

Dl

E.

F.

General description of proposed project and location.

Number of units to ke served and possible expansion of facility.
Type and specifications of pipe ard joints to be used. (ASTM)
Specifications for proposed sewage treatment plant.

Specifications for lift stations.

Bydraulic calculations. (TDH, Friction Head, Static Head, Horse—

power, Detention and Running times for 1lift stations)

G.

S0il characteristics of site for a stabilization pond, aerated

lagoon or polishing pornd. Report fram U.S. Department of Agriculature, soil

conservation service required.

H.

I.

Manhole details.

If land disposal of effluent is used, infomation as regquired in

Part 3 Section 15 of this publication is to be submitted.

Je

M,

Gravity filter details.

Sewer riser details. (Mobile Home Parks)

Test Equipment.

Waste Load allocation fram Division of Water Resources, Department

of Natural Resources.

N.
O.

P.

Q.

Aerated Sludge Holding Tank.
Chlorinator.
Flow Equalization.

Post Aeration.
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R. Nutrient Removal.

1.3.2.5. Plans of sewage treatment plant, lift station, stabilization
pond, aerated lagoon, filter, or polishing pord to be installed.

1.3.2.6., Documentation shall be furnished consisting of:

A. Letter granting permission to comnect to public or privately owned
sewage collection or treatment system when such is the proposal.

B. Legal document(s) granting permission for right-of-way through
adjacent property for installation of sewers or effluent discharge lines.

C. Articles of incorporation of property owners association for
developments of less than 25 service connections.

D. Articles of incorporation of a private utility under Public
Service Commission to assure adequate operation and maintenance of sewage
treatment facilities.

E. Written documentation fram the Division of Water Resources, the
Department of Natural Resources, granting permission to connect to existing
public sewer system vhich discharges without benefit of acceptable treat-
ment, when such is the proposal.

1.3.2.7. Report Fram District Engineer -

ALL OF THE ABOVE INFORMATION SHALL BE SUBMITTED IN EIGHT (8) COPIES.

1.4. Size of Plans - Plans shall not be less than 18" x 24" in size,

nor greater than 27" x 40". Plan submissions of 10 sheets or less per set
shall be folded by sets with the project title showing. Plan sukbmissions
consisting of an excess of 10 sheets per set may be rolled. Plans must be
of uniform size and stapled together by sets.

2.0. PROCEDURE B -~ Shall ke followed in preparing an acceptable




Board of Health

Interpretive Rule 16-1

Series

application for a construction pemmit for sewage collection and treatment
facilities having a capacity greater than 100,000 GPD will incorporate all
requiraments in Subsection 1.0 and in addition require the following:

2.1. Design Engineering Report - The following is a recammended

fomat for the engineering report.
2.1.1. Title - Engineering report ~ Name of sewage works project.

2.1.2. Transmittal Letter - A letter typed on firm's letterhead and

bourd into a report Iriefly summarizing findings, conclusions, and
recamended action.

2.1.3. Title Page

2.1.3.1. Project Title

2.1.3.2. PApplicant

2.1.3.3. Consulting engineering fimm

2.1.3.4. Professional engineer's seal and signature

2.1.4. Table of Contents

2.1.4.1. Chapter headings and subheadings
2.1.4.2. List of tables
2.1.4.3. List of figures

2.1.4.4. Appendixes
2.1.5. Infommation Concerning Scope of Project

2.1.6. Population - Current, design and saturation.

2.1.7. Wastewater Flow and Strength - Hydraulic and organic loading.

2.1.8. Collection System - Immediate needs to implement recammended

project, deferred needs to camplete recammended project, and pamp stations,

force mains, appirtenances, etc.
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2.1.9. Treatment Process - Selected rrocess.

2.1.10. Receiving Stream - Existing flow and water auality, classi-

fication and wasteload allocations, downstream water uses, and impact of
project on receiving streams.

2.1.11. Institution Responsibilities - Administrative capabilities

necessary to carry out the recamended project through construction and
operation and maintenance of the system.

2.2. Specifications - Complete technical specifications for the con-

struction of sewers, sewage punping stations, treatment plants, and all
appurtenances, shall accampany the plans. The specifications accampanying
construction drawings shall include, at not be limited to, all construction
infomation not shown on the drawings which is necessary to inform the
contractor in detail of the design reaquirements including the cquality of
materials and mr}qnanship and falrication of the project and the type, size,
strength, operating characteristics and rating of equipment; allowable
infiltration; the camnplete requirements for all mechanical and electrical
equipment including machinery, valves, piping, and jointing of pipe;
electrical apparatus, wiring, and meters; laboratory fixtures and equipment;
operating tools; construction materials, special filter materials such as
stone, sand or gravel; miscellaneous appurtenances; chemicals when used;
instructions for testing materials and equipment as necessary to meet design
standards; and operating tests for the campleted works and coamponent units.

2.3. Operation and Maintenance Manual -~ should include the following

considerations for preparation:

2.3.1. Introduction
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2.3.2. Pemits and Standards

2.3.3. Description, Operation and Control of Wastewater Treatment
Facilities.

2.3.4. Description, Operation and Control of Sludge Handling
Facilities.

2.3.5. Personnel (Staffing)

2.3.6. Laboratory Testing

2.3.7. Records

2.3.8. Maintenance

2.3.9. Hmergency Operation and Response Program

2.3.10, Safety |

2,3.11, Utilities

2.3.12. Electrical Systems

3.0. PRCCEDURE C - shall be followed in preparing an acceptable

application for and individual on-gite sewage collection and treatment

system:
3.1. Acceptable Application - One copy of a completed individual

on-site application form shall be submitted to the director.

3.2. Application - Application fomms may be obtained fram the local

health departments or State Health Department District Offices.

4.0, Procedure D - Shall be followed in preparing an acceptable

application for a subdivision utilizing individual sewage disposal systems.
4.1. 2Acceptable Application

4.1,1, Four (4) copies of the application formms, design data,

reports, plans, plats and documentation shall be submitted to the Wastewater
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Division of the state health department.

4,1,2. Application Formms -~ Application forms may be obtained fram the

local health departments, State Health Department District Offices, or the
Wastewater Division, State Health Department, 1800 Washington Street, East,
Charleston, West Virginia 25305. Assistance in filling out application
foms and in preparing the application will ke given by the local health
departments or District Offices when requested.

4,3. PRequired Application Forms and Design Information

4.3.1. Campleted application form.

4.3,2, U. S. Geological Survey Topographic Map showing property
lines.

4,.3.3. Plat of the proposed sabdivision, drawn to a scale of not more
than 50 feet per inch, showing:

4,3.3.1. MNumber, size, and location of lots.

4.3.3.2. Lot dimensions and lot number or letter designation.

4.3.3.3. Location of roads, driveways, easements, rights-of-way,
proposed residences and other physical features of the sukdivision.

4.3.3.4. TIocation of wells and/or pablic water lines.

4.3.3.5. ILocation of reserve area for the installation of two
aprroved individual sewage disposal systems.

4.3.3.6. Location of percolation testholes and a six foot observation
hole on each lot in the area reserved for the proposed individual on-site
sewage system.

4.3.3.7. Results of percolation test and six foot hole together with

a site report of inspection by the local sanitarian, district sanitarian, or
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4.3.3.8. Topography of the subdivision showing five foot contour
intervals for subdivisions of more than fifteen lots.

4.3.4, ©Soils report fram the Soil Conservation Service detailing soil
classifications and characteristics determined fram on-site investigation of
the area to ke developed.

5.0. Revisions to Approved Plans and Specifications - Any dewviations

fram 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 permmit
sufficient time for review and approval. Structural revisions or other
minor changes not affecting capacities, flows, or operation will be per-
mitted during construction without approval. "As uilt" plans clearly
showing such alteration shall be sulmitted to the state health department
and the mumnicipality at the campletion of the work.

6.0. 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 READ THE ABOVE INSTRUCTIONS CAREFULLY AND SUBMIT THE REQUIRED

INFORMATION. CMISSION (F ANY (F THE REQUIRED INFORMATION MAY RESULT

IN THE APPLICATION BEING DENIED AND RESULT IN NEEDLESS DEIAY.
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PRIOCR TO SUBMITTAL OF THE PROPOSED APPLICATION FOR A NON-EPA CON-
STRUCTION GRANTS PROJECT, A CONFERENCE MAY BE REQUESTED BY CONTACTING

THE WASTEWATER DIVISION.,

PRTIOR TO SUBMITTAL OF THE PROPOSED APPLICATION FOR AN EPA CONSTRUCTION
GRANTS PROJECT, A CONFERENCE MAY BE REQUESTED BY CONTACTING THE CON-
STROCTION GRANTS BRANCH, DIVISION CF WATER RESOURCES, DEPARIMENT CF

NATURAL RESOURCES.

Doy 173
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SECTION 4

Part IT

SEWAGE COLLECTION SYSTEMS

™ e o 1 A
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Part II1

SENAGE COLLECTION SYSTEMS
INDEX
Subsection

1-0 @eral. - - - - - - - - L] - - L] - L] - L] -* - - L] -
2.0 GraVitY. L] L ] - - - » L] - L - -* Ll -» - -* - - . - - L]
3.0 Vacuum Sewage Collection Systams « o« ¢« ¢ ¢ o o o @
4.0 Pressure Sewage Collection Systems . « o« o o o o+ «
5.0 M’.hOJ.eS L] L] L] - L] * - - - - - - - - - - - - - - L]
6.0 Pumping Stations . . .« . ¢ ¢ ¢ ¢ o o o 4 4 0 s e
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1.0. (ENERAL

1.1, New systems or extensions to an existing system will be approved
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
inflow.

1.3. Overflows fram interceptor sewers shall not be permitted.

1.4, No new cambined system shall be approved.

1.5. Design Factors - In detemining the required capacities of

sanitary sewers, the following factors should be considered.
1.5.1. Maximum hourly quantity of sewage.
1.5.2. Additional maximum wastewater flow fram 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 fram combined residential, comercial and institutional
sources.

1.6.1. Estimates based on fully documented analysis of water use
records adjusted for consumption and losses. Minimum cne year records
analysis is recammended.

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 GECD,
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1.6.2.3. Planning areas and towns with greater
than 25,000 population - 90 GRCD.
2.0. (RAVITY

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

will be 50 years for the estimated trilutary area. Phasing of collection
system will be allowed.

2.2. Infiltration Allowance and Industrial Flows - An infiltration

allowance of 200 gallons per inch diameter per mile per day and a reascnable
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 should be designed to carry a peak flow,
when flowing full, of:

2.3.1, Iateral Sewers - 4 x ADF

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

2.4. Alternate Method - When deviations fram the above stated peak

design flows are desired, a krief justification and description of the
procedure used for sewer design shall ke included in the design engineering
report.

2.5. Calculations - Computations and other design data shall be

rresented in an appropriate fom for proposed sewage collection and treat-
ment facilities of greater than 100,000 GPD. These canputations shall
include average daily flow and peak daily flow at critical points sach as
change in size of sewers; wvelocity 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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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 hames or fifteen (15) residences can be

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

2.7. Small Diameter—Gravity 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 - Minimum allowable earth cover on sewers shall be 3 feet
unless otherwise approved by the director, Generally, sewers shall be
sufficiently deep to drain basement 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 Manning's formula using an "n" value of 0.013. For existing
sewers, value of "n" is recamended as 0.015 to determine existing
capacities. Use of other practical "n" values may be permitted, if deemed
justifiable on the basis of research or field data presented by the con-

sulting engineer. The following are the minimum slopes to be provided.

Slopes greater than these are desirable.
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Minimum Slope in feet

Sewer Size per 100 feet
6" 0.62
8" 0.40

10" 0.28
12" 0.22
14" 0.17
15" - 0.15
16" 0.14
18" 0.12
21" 0.10
24" 0.08
27" and larger 0.07

2.9.2. 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 camputations of
the depth of flow in such pipes at minimum, average, and peak rates of flow.
It is recognized that such decreased slopes may cause additional sewer
maintenance.

2.9.3. Sewers shall ke laid in a straight line with uniform slope
between manholes. Sewers laid on 20 percent slope or greater shall be

anchored securely with concrete anchors, or approved equal, spaced as fol-

lows:




Board of Health
Interpretive Rule 16-1
Series
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. Aligrment - Sewers 24 inches in diameter or less shall be laid
with straight aligrmment between manholes.

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

of the larger sewer should ke lowered sufficiently to maintain the same
energy gradient. An approximate method for securing these results is to
place the 0.8 depth of hoth 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, akrasion and similar problems.

2,14, All sewers shall be designed to prevent damage fram 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 he
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 - AST™M C 700
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Plastic - ASTM D 2729, D 2751, D 2836, D 2852
Ashketos Cement - Class 2400
Ductile Iron - AWWA C-110, C-151, Cement lined
Cast Iron — AST™M A 74
Concrete - AST™ C 14

2.14.2, Collector and Interceptor Sewers:

Clay - AS™M C 700—Joints shall meet the requirements of
ASTM C 425,
NOTE: Slip seal joints or cement joints shall not
be permitted.
Plastic - AST™M D 3033, D 3034
Camposite — ASTM D 2680
Asbestos Cament - AST™ C 428, Class 2400
Ductile Iron - AWWA C-110, C~151, Cement lined
Cast Iron - AWWA C-108, Cement lined
Concrete — AS™ C-76
2.15. Bedding - Class "A", "B", "C" in accordance with ASCE Manual &
Report on Engineering Practice No. 37 will be permitted. The class of
bedding shall be detemined by the engineer to provide the strength
necessary for the soil and load conditions that will be encountered.

2.16. Inverted Siphons - Inverted siphons should have not less 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

Pevrres 9
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least 3 feet per second for average flows. The inlet and cutlet details
shall be arranged so that the nomal 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 ~ Vhenever 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 ke provided. However, when sewers cross a
stream and less than three (3) foot cover is provided, the sewers shall be
encased in concrete for 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 aprroval of

the director.

2.19. Protection of Drinking Water Supplies

2.19.1. Water Supply Interconnections - There shall be no physical

connection between a pablic or private drinking water supply system and a
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 fram a drinking water supply.

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

located within 50 feet of any well utilized for a public or private drinking
water system, However, if physical limitations prevent a 50 foot separa-
tion, the sewer shall be constructed and tested as prescribed. Under no
conditions shall any sewer be constructed closer than ten (10) feet to a

well.
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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 fram any existing or proposed
water lines. However, if the conditions prohibit a 10 foot separation, the
sewer must be constructed 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 lottam of the water main.
However, if elevation conditions can not be met, then the sewer shall be
constructed and tested as prescribed in Subsection 2.19.5.

2.19.5, Special Construction Reaquirements

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 caonstructed of a pressure
type pipe meeting requirements for water lines. The installation shall be
hydraulically 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.

2.19.5.2, Vertical - If a vertical clearance of 18 inches as
specified in Subsection 2,19.4.2 cammot 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 and tested as required in Subsection
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2.19.5.1, Under no circumstances shall a sewer line be constructed over the

top of a water line.

2.20. Sewer Riger Pipes

2.20.1. All mobile hame lots shall ke provided with a sewer riser
pipe having a minimum diameter of 4 inches and extending at least 4 inches
above the ground in a vertical position.

2,20.2. All sewer riser pipes when not serving a mobile hame, shall
ke tightly plugged or capped to render them water tight.

3.0, VACUWM SBWAGE COLLECTION SYSTEMS

3.1. Main Lines

3.1.1. Materials

3.1.1.1. PW or ABS of schedule 40 DWV, Class 200, or SIR 21l.

3.1.1.2. Joints may ke either solvent welded, "0"-Ring, or heat
fusion joints, which have been been specifically designed to seal against
vacuum.

3.1.2. Piping

3.1.2.1. Minimum diameter pipe size shall ke three inches in the
collection system.

3.1.2.2, Cleanocuts shall ke provided at a maximum of every 200 feet
on straight runs and at changes in direction.

3.1.2.3. Line shall ke buried as deeply as dictated by frost depth or
load condition.

3.1.2.4. Thrust blocks shall ke located at each change in direction
of the vacuum main.

3.1.2.5, Maximum length of any vacuum main shall be 6,000 feet,
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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.

3.1.2.6. The lines shall bke sized to provide a minimum of 2 fps
velocity and shall accanodate the peak load fram each residence or huilding
served. |

3.1.2,7. The manufacturer's recommendation for reform pockets and
lifts shall be utilized.

3.1.2.8. Total available head loss fram any input point should not
exceed 18 feet of water. Five feet of water should be reserved for valve
operation.

3.1.2.9. Installation of the collection system shall meet the
following tightness test specification "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 in-
stallation of valves.

3.2. House Connections

3.2.1. Valves shall ke actuated by mneumatic or electric controllers.
Those valve systems which are electrically controlled shall reaquire a
separate electrical power source at each valve site to control valve
operation.

3.2,2, The wvalve shall be located ocutside the dwelling. The pipe
between the dwelling and valve shall be located to provide 10-15 gallons

storage, or a 30 gallon tank shall ke located between the dwelling and the
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valve. A permanent maintenance easament for the valve and its appurtenances
shall be required.

3.2.3. Valve boxes shall have a solid bottam, and be counter weighted
to prevent flotation. 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.

3.2.4. The vent systam for the house must have a diameter of three
inches or greater to prevent evacuation of traps during vacuum valve
operation. The vent pipe shall be extended above the eaves of the house.

3.2.5. Those systems using a pneumatic controller shall have adequate
protection of the sensor controllers, and any portion of the controller
apparatus vented to atmosphere shall be protected fram flooding, screened
fram insect entry, and provided with rain covers.

3.3. Sewage Collection Tanks

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

3.3.2. Each inlet to the tank shall have its own shut-off valve.

3.3.3. Licquid level sensors shall be installed to operate the dis-
charge sewage pumps, the high level alamm and to interrupt the electrical
power to the vacuum punps.

3.3.4. 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.

3.4. Vacuum Pumps
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3.4.1. Vacuum reserve tanks shall be installed in series between the
sewage collection tank and the vacuum pumps.

3.4.2, Either liquid ring or sliding vane vacuum pumps may be used,
as long as they are campatible with pumping moist air containing same sewer
gases.

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

3.4.4. Dual vacuumn pumps, each capable of handling the load, and
emergency back-up power shall be provided.

3.4.5. The vacuum pmmp exhaust shall be vented cutside the kailding.
If there is a possibility of objectional odors, due to proximity of in-
habited dwellings, the evacuation line fram the vacuum reserve shall have
carbon absorption.

3.5. Sewage Pumps

3.5.,1. Dual pumps, each capable of handling 2.5 times the average

daily flow, shall ke provided.

3.5.2. Emergency back-up power shall ke provided to operate the
entire system.

3¢5.3. The sewage pumps shall be capable of meeting the NPSH
requirements as dictated by the vacuum conditions in the sewage collection
tanks.,

3.5.4. sShut~off valwves shall ke provided so that each pump may be
isolated for repairs.

3.5.5. The discharge piping shall incorporate a check valve, gate

valve arrangement such as utilized in a conventional pump station.
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3.5.6., High level alarms and loss of vacuum alarms shall be located
in an area which is manned 24 hours/day.

3.6. Design Requirements

3.6.1. Hydraulic calculations for the vacuum mains and force mains
must be submitted with the application.

3.6.2. Plans and profiles of all mains must be sulmitted. Profiles
must indicate depth to mains. All valves must ke indicated on the plans.

3.6.3. The manufacturers recamendations shall be followed in design,
when these standards are not applicable.

3.7. Maintenance and Operation

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

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

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

3.8. Miscellaneous

3.8.1. Collection stations shall be supplied with ventilators and
heater dehumidifiers.

3.8,2, Branch lines shall have individual cut off wvalves to allow
isolation of the line for repair.

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

3.8.4. Spare controllers, valves, and sensors shall be retained on a
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basis of 1 per each 10 units installed.
3.8.5. House vent stacks must be at least three inches in diameter.
If necessary, a three to four inch stack shall ke installed on the gravity

sewer lateral adjacent to the house wall.

4,0. Pressure Sewage Collection System

4.1, General

4,1,1, Simplex units shall serve no more than two residences. Duplex
units shall sexrve no more than four residences. Other multiple source
applications shall ke approved by the director.

4.1.2. Types of Pressure Systems

4.1.2.1. Grinder Pump Pressure System
4.1.2.2, Septic Tank Effluent Pumping Pressure System

4,1.3. Types of Pumps
4,1.3.1. Submersible, Centrifugal Grinder Pumps - Pumps shall bhe

readily removable and replaceable without dewatering the wet well.

4,1.3.2., Semi-Positive Displaceanent Grinder Pumps

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

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

4,1.3.3. Non=Clog Sulmersible Centrifugal Effluent Pumps.

4,2, Design Requirements

4.2.1. Hydraulic Calculations - Calculations must be submitted with

the application.

4,2.1.1. Peak flows shall be determined frcam the manufacturers recan-—
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mendations kased upon the pumping equipment used.

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

4.2,1.3. For purposes of calculation, a C=100 in the Hazen-Williams
Formula must be used for all pipe, except a C=120 can be used for plastic
pipe.

4,2.1.4. Design wvelocity shall be in the range of 2 to 5 ft/sec.

4.2.1.5. Design life of the pumps shall be camputed on the basis of
ten (10) years.

4.2.2, Plans - Plans and profiles of all pressure mains must be
sﬁhnitted. Profiles must indicate depth of pressure mains. All valves must
be indicated on the plans.

4.2.3. Design - The design shall ke in accordance with the standards
herewith stated, except when not covered by this standard, then the manu-~
facturer's recammendations shall he followed.

4.3, Pressure Mains

4.3.1. Type (Minimum Pressure Rating)
PW SIR 21, Schedule 40, or PW SIR 26 may be used.

4.3.2. Color - All pressure pipe shall be colored solid grey.

4.3.3. Size - The minimun size service line fram the grinder puamp to
the collection main shall be 1%".

4,3.,4, Vvalves and Cleanouts

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

the system may be taken out of service for maintenance.

4.3.4.2. Cleanouts shall be provided at junctions so that lines may
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be cleaned.

4.3.4.3. Cleanouts with valves shall be placed every 400 to 600 feet
on straight runs.

4.3.4.4. Cleanouts and valves shall be located at changes in
direction of the lines.

4.3.4.5. Air release valves shall ke provided at high points in the
line.

4.3.4.6. Ball or gate valves with cleanocuts shall provided at the
ends of lines.

4.3.4.7. A method of providing continuity of service shall ke pro-
vided for main collector lines.

4.3.5. Thrust Blocks - Concrete thrust blocks shall be provided at

changes in direction and at "T" junctions.

4,3,6. Flushing - One of the following methods shall be provided:

4.3.6.1. Flush tanks of one-thousand gallons capacity with pumps at
the ends of lines.

4.3.6.2. Water hydrants (with backflow preventers) at the end of
lines. The backflow preventer shall be of the reduced pressure type and
shall be non-removable.

4.3.6.3. Water tank truck with pumps.

4,4. Grinder Pump Pressure System

4,4.1. ILocation
4.4.1.1. The pump station shall be located cutside the residence or

camercial huilding.

4.4.1.2. The control box for a single residence unit shall he located
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on the outside of the huilding, preferably with the pump station.
4.4.1.3. For duplex grinder pamp stations the control box shall be
located with the pump station.
4.4.2. Electrical
4.4.2.1. Control panels shall ke of the NEMA type 3 Enclosure.
4.4.2.2, The pump and float electrical controls shall have provisions
for discomnection without enteririg the main control box.

4.4,3, Alamms

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

4,4,3.2. Vhere a dual grinder pump station is utilized, an alam
light and an audio alamm shall be placed at the control box by the pamp
station.

4.4.4, Fmergency Holding

4.,4.4.1. If a septic tank exists, such a tank maybe used for an
emergency holding tank.

4.4.4.2, TIn areas of fregquent power outages of a duration of more
than four hours each, emergency holding tanks of 200 gallons capacity shall
be installed.

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

other appurtenances fram 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.

4.4.6., Check and Gate Valves

4.4.6.1. Check or gate valves shall be either plastic or lronze.
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4.4.6.2. Check valves may be either swing check or kall type. If
swing type check valves are utilized, a 1 to 2 foot horizontal run of
straight pipe shall ke constructed on the downstream side of the check
valve.

4.4.7. level Controls - Level controls in the pump station shall be

either mercury magnetic switches or mercury switches.

4,5. Septic Tank Effluent Pressure Systams

4.5.1. Location (Same as Grinder Pump Pressure Systems; See Sub~
section 4.4.1)

4.5.2. Controls

4,5.2.1. Control panels shall be NEMA type 3 enclosure.

4,5.2.2. The pump and float controls shall have provision for dis-
connection without entering the main control box.

4.5.3. Alamms (Same as Grinder Pump Pressure Systems; See Subsection
4.4.3)

4.5.4. Sequence of Connections - The sequence of valves, pamp, and

other appurtenances fram the residence to the collection force main shall be
as follows: four inch (4") sewer line, septic tank, pumping chamber with
pamp, check valve, gate valve and comnection to main collection line with 45
degree bend in direction of flow.

4.5.5. Check and Gate Valves (Same as Subsection 4.4.6)

4.5.6. Level Controls (Same as Subsection 4.4.7)

4.5.7. Provisions for the treatment of septage shall be provided at
the plant. A septic tank pumping vehicle shall be provided.

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

4.6.1.1. Under the jurisdiction of a public entity.

4.6.1.2. Under the jurisdiction of a private campany regulated by the
Public Service Commission.

4.6.2. Maintenance personnel amployed by an entity operating a
Fressure system must attend a factory training course on maintenance and
operation of the proposed units.

4.6.3. A truck provided with a hoist is recammended.

4.6.4. Permmanent maintenance .easements are required if the location
of the pumping equipment and other appurtenances is on private property.

4.6.5. Spare parts, such as air relief valves, gate valves, relay
switches, etc. must be kept in inventory.
| 4.6.6, Mixing of eguipment (makes, models) for a specific project
will not be allowed.

4.6.7. 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 - wp As approved by the
director.
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6.0 Manholes

6.1. Iocation -~ Manholes shall be provided at the end of each sewer
line; at all changes in slope, size, or aligmment; at all intersections; and
at distances not greater than 400 feet for sewers 15 inches in diameter or
less, 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. Cleanouts may be substituted for manholes in some special situa-
tions, hut approval by the director is required prior to suhmission.

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

6.3. Drop Type - 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 shall be encased in concrete). If an
inside drop is necessary, the pipe shall be fastened to the manhole and
access provided for cleaning. Where the difference in elevation between the
incoming sewer and manhole invert is less than 24 inches, the invert should
be filled.

6.4. Diameter = The minimum base diameter of manholes shall be 48
inches; larger diameters are preferable for large diameter sewers. (Minimum
opening 24")

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

6.6. Flow Channel - The inside base of the manhole shall be filled

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

6.7. 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
coatings, 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.

7.0, Pumping Station

7.1. General

7.1.1. Flooding - Pumping stations including electricél 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.

7.1.2. Location - A suitable structure, preferably located off the
right-of-way of streets and alleys shall be provided. The station shall be
readily accessible., If possible, the station should be as far as possible
fran the nearest dwelling. Fencing shall be required to prevent entry of
unauthorized persons.

7.1.3. Overflows - No overflows or bypasses fram lift stations shall
be permitted.

7.1.4. Pumping Rates and Number of Pumping Units - As a minimum dual

pumps shall be provided at all 1lift stations, each capable of providing the
maximum design flow. Pumping units shall be sized to provide the minimum

cleaning velocity of 2.5 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-




Board of Health
Interpretive Rule 16-1
Series
Williams Formula.
7.1.5. Type - Either the wet well or wet well/dry well type may be
approved.,

7.2. Desig
7.2.1. Iong 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.

7.2.2. Separation -~ Wet well and dry well including their super-
structure shall be campletely separated.

7.2.3. Pump Removal - Provisions shall be made to facilitate ramoving

pumps and motors.

7.2.4. 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 or
maintenance.

7.2.5. Size - The effective capacity of the wet well should provide a
detention time not exceeding 30 minutes for the design average flow.

7.2.6. Floor Slope - The wet well floor shall have a minimum slope of
one to cne towards the hopper lottam. The horizontal area of the hopper
bottan shall ke no greater than necessary for proper installation and
function of the inlet. Bottams shall have a smooth finish.

7.2.7. Protection Against Clogging - Pumps handling raw sewage may be

preceded by readily accessible bar screens with clear openings not exceeding
2% inches, unless meumatic ejectors are used or special devices are in-

stalled to protect the pumps fram clogging or damage. Where the size of the
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installation warrants, a mechanically cleaned bar screen with grinder, or
caminution device is recamended. 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 pre-
ferred.

7.2.8. Pump Openings - Pumps shall be capable of passing 2% inch

solids, or be of the grinder pmp type when used in residential developments
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—clog type pumps or ejectors.

7.2.9. 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.

7.2.10.  Electrical Equipment - Electrical systems and canponents

(e.g. motors, lights, cables, conduits, switchboxes, control circuits, etc.)
in enclosed or partially enclosed spaces where gas may be present (including
raw wastewater wet wells) shall camply with the National Electrical Code
requirements for Class I, Group D, Division I locations.

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

7.2.12. Dry Well Dewatering - A separate pump shall be provided in

the dry wells to remove leakage or drainage with the discharge above the
overflow level of the wet well. A connection to pump suction is also
recaumended as an auxiliary feature., Water ejectors connected to a drinking

water supply will not be approved. All floor and walkway surfaces should
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have an adequate slope to a point of drainage.

7.2.13. Controls ~ Contrcl float cables shall be so located as not to
be 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
stations with motors or controls below grade shall be equipped with a secure
external disconnect switch,

7.2.14. Valves and Piping - Pumps shall be equipped with a full

closing valve on the suction piping except on submersible and vacuum-primed
pamps. A check valve followed by a gate valve shall be installed on the
discharge piping. Valves shall not be located in a wet well,

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

7.2.15.1, Wet Wells - Ventilation may be either continuous or
intermittent. Ventilation, if contimious, shall provide at 1least 12
canplete air changes per hour; if intemmittent, at least 30 camplete air
changes per hour.

7.2.15,2. Dry Wells - Ventilation may be either contimuous or
intermittent., Ventilation, if contimicus, shall provide at least six
canplete air changes per hour; if intermittent, at least 30 camplete air
changes per hour.

7.2.16. 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 pamping

stations.
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7.2.17. Water Supply - There shall be no physical connection between

any potable water supply and a sewage pumping station.

7.2.18. Alarm Systems - All pamp station installations shall be

provided with a high water alamm light at the lift station.

7.2.19. Reliability - Emergency power may be required under specific
circwnstames, such as, above water intakes, recreational waters, or other
sitnations as determined by the director.

7.2.20. Portable Equipment — In same instances portable equipment may

furmish service to more than one pumping station; however, where such equip-
ment 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 comnection of
lines.,

7.2.21. Emergency Power Generation - All amergency power generation

equipment, if required, shall be provided with instructions indicating the
essentiality of routinely and regularly starting and running such units at
full load.

7.3. Suction Lift Pumps

7.3.1. Suction 1lift pumps shall be of the self-priming or vacuum

priming type.
7.3.1.1. Self-priming Pumps - Shall be capable of rapid priming and

repriming at the "lead pump on" elevation. Such self-priming and repriming
shall be accanplished autamatically under design operating conditions.

Suction piping should not exceed the size of the pump suction and shall not

exceed 25 feet in total length. Priming lift at the "lead pump on" eleva-
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tion shall include a safety factor of at least 4 feet fram the maximum
allowable priming lift for the specific equipment at design operating
conditions. The cambined total of dynamic suction 1lift at the "pump off"
elevation and required net positive suction head at design operating
conditions shall not exceed 22 feet.

7.3.1.2. Vacuun-priming Pump Stations - Shall be equipped with dual

vacuum panps capable of automatically and campletely removing air fran the
suction 1lift pump. The vacuum pumps shall be adequately protected fram
damage due to sewage. The canbined total of dynamic suction 1lift at the |
"mump off" elevation and required net positive suction head at design
operating conditions shall not exceed 22 feet.

7.3.2. 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 paump curve urnder the most severe operating conditions.

7.3.3. Suction lift pumps shall not be located within the wet well.

7.3.4. Access to the wet well shall not be through the dry well, and
the dry well shall have a gas-tight seal when mounted directly above the wet
well.

7.4. Sukmersible Pumps

7.4.1. Pump Removal - Pumps shall be readily reamovable and replace-

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

7.4.2. Hoist Provision - A sulmersible pumping facility may be

required to have a hoist for ramoving the pump fram the wet well.

7.4.3. Electrical Control location - Electrical controls must be
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located outside the wet well in a saitable housing for protection against
weather and vandalianm,

7.5. Pneumatic Ejectors

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

7.5.2. Duplicate Campressors - Duplicate campressors shall be pro—

vided and consideration shall ke given to providing an air storage tank.

7.6. Force Mains

7.6.1. 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 pamps. Minimum size of force mains serving population
equivalent of over 500 population, shall be four (4) inches for solids
passing pumps. Smaller size force mains may be utilized in conjunction with
grinder pumps.

7.6.2., Air Relief Valve - Air relief valves shall ke placed at high

points in the force mains.

7.6.3. Temmination - The force mains should enter the receiving

manhole with its center-line horizontal and with an invert elevation which
will insure a gmooth laminar flow transition to the gravity flow section,
ut in no case shall the force main enter the gravity sewer system at a
point more than ocne foot akove the flow line of the receiving manhole. The
design shall 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 provided. Attention should be given to the use of inert mat-
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erial or protective coatings for receiving manholes and sewers to prevent
deterioration as a result of hydrogen sulfide.

7.6.4. 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.

7.6.5. Anchoring - Force mains shall be sufficiently anchored within
the pump station and throughout the line length., The mmber of bends shall
be as few as possible. Thrust blocks, restrained joints, or tie rods shall

be provided where restraint is needed.
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Part IIT

SEWAGE TREATMENT WORKS
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1.0. GENERAL

1.1. ‘Sewage treatment plants shall he 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 ke as far

as practicable fram any present huilt-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 fram any surrounding occupied structure to the
plant site. The direction of prevailing winds should be considered when
selecting the plant site. The plants operational units shall be located at
an elevation vwhich is not subject to the 100 year flood or shall otherwise
be adequately protected against 100 year flood damage. The plant shall
remain fully operational during a 25-year-flood. The plant shall be readily
accessible in all seasons. The site shall be of sufficient size to accan-

modate expansion or addition of facilities to increase the degree of treat-

ment.
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Table 1

BUFFER ZONE REQUIREMENTS FOR SEWAGE TREATMENT UNITS

Package Sewage Treatment Plants Buffer Zone Requiraments

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

Lagoons, Trickling Filters, Land Treatment Systems.
All units 300 feet

1.2.1. The luffer 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 luffer zone. |

1.3. quality of Effluent

1.3.1. Surface Water Discharge - The required degree of wastewater

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

be established by the director if a public water supply intake, a recrea—

Daryes A7
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tional water use area or aquaculture is located downstream fram the dis-

charge point.
1.3.2., Iland Discharge - See Subsection 16,

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

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

1.3.3.1. Monitoring observations, including test results and
engineering evaluations, demonstrating the efficiency of such processes.

1.3.3.2. Detailed description of the test methods.

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

1.3.3.4. Other appropriate infomation. The director may require
that appropriate testing be conducted and evaluations made under the super—
vision of a campetent process engineer other than those employed by the
manufacturer or developer.

1,3.3.5. A perfomance bond may be required.

1.4. Desig
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.

D=aoes A9
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1.4.2. Hydraulic Loading -~ The design of treatment plant units shall

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

1.4,3. Existing Sewage Systems - vhere there are existing sewers, the

volune and strength of sewage flow shall ke detemmined. These data shall be
obtained fram actual flow measurements, preferably for hoth wet and dry
weather periods. Iaboratory analysis shall be made on camposite samples
taken over 24~hour periods. Plans and specifications for sewage works to
serve existing sewage systems will be designed an the kasis of character-
istics and strength of sewage as shown by results of composite samples
examined and gaugings of the present flow plus allmaﬁce for estimated
increase in population. In addition, non-excessive infiltration/inflow will
be included.

1.4.4. New Sewage Systems — Where new sewers are to be constructed,

plans for sewage treatment works shall be designed on the basis of 70
gallons per capita per day.

1.4.5. Organic Loading - The design organic loading shall be campated

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

1.4.6. Conduits - All piping and channels shall be designed to carry
the maximum expected flows. The incaning sewer shall be designed for free
discharge. Bottam corners of the chamnels must be filleted. Pockets and
corners where solids can accumlate shall be eliminated. Suitable gates
shall be placed in channels to seal off unused sections which might accu-

mulate solids. The use of shear gates or stop planks is pemitted vwhere
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they can be used in place of gate valves or sluice gates.

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

arranged for greatest operating convenience, flexibility, econamy, 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 ke provided in such a mammer that any unit may be temporarily taken
out of service. The remainder of the plant must be operational with the
unit or units out of service. In the case of oxidation ditches, the above
requirements are satisfied if multiple rotors are provided.

1.5. Miscellaneous

l.5.1. Provisions for Taking Units Out of Service - Properly located

ard arranged diversion piping and structures shall be provided so that
either dual or multiple units of the plant can be removed fram service
independently 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, 0ils, and similar constituents frequently present in sewage.
This is particularly important in the selection of metals and paints.
Dissimiliar metals should be avoided to minimize galvanic action.

1l.5.4. Covering Units - Properly vented covers may be used.

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

scheme is recammended for purposes of standardization.

Sludge line Brown
Gas line Orange
Potable water line Blue
Chlorine line Yellow
Sewage line Gray

Coanpressed air line Green

Water lines for

heating digesters

or buildings Blue with 6 inch
red 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

camplete cutfit of tools and accessories for the plant operator's use, such
as saqueegees, 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.
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1.5.7. Grading and Landscaping = Concrete or gravel walkways should

ke 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 intemmittent sand filters fram surface water. Pro—-
vision should be made for landscaping, particularly when a plant must be
located near residential areas.

1.6. Plant Outfalls

1.6.1. OQutlet - The ocutfall sewer, where practicable, shall ke 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 in-
sofar as practicable, it shall have its ocutlet sukmerged. Headwalls may be
used where adequate dispersion is obtained without carrying the cutfall into
the stream.

1.6.2., Design and Construction - The cutfall 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 freedam fxram

stoppage.
1.7. Essential Facilities

1.7.1. Emergency Power

1.7.1.1. General - All plants greater than 100,000 gallons in size
shall ke 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. Te comnection of at least 2 (two) independent puklic utility
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recamended, and will be reaquired 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 cambustion engine equimment which
will generate electrical or mechanical emergy; and

3. Portable pamping equipment when only emergency pumping is
required.

B. Power for Aeration - Standby generating capacity nommally is not

required for aeration equipment used in the activated sludge process. vhere
power outages of four (4) hours or more are camon, auxiliary power for
minimum aeration of the activated sludge will be required. Full power
generating capacity may be required by the reviewing authority on certain
critical stream segments.

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

shall be provided during all power ocutages.

1.7.2. Electrical Equipment - All electrical equipment such as motors

and local controls, and electrical conduits shall either be located at an
elevation alove the 100 year flood level or be of waterproof design. All
outdoor equipment shall be adeauately protected fram the weather. Motors
located indoors, and near liquid handling piping and equipment, shall be of
splashproof design. All electrical wires in underground conduits or in
conduits that can be flooded shall have water resistant insulation as
identified in the Naticnal Electrical Code.

1.7.3., Water Supply
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1.7.3.1. General - An adequate supply of drinking water shall be
provided for use in the labkoratory and general cleanliness around the plant.
No piping or other connections shall exist in any part of the treatment
works which, under any condition, might cause the contamination of a drink-
ing 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 shall be eaquipped, 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 al-
lowed. Drinking water fram a municipal or separate supply may be used
directly at points akove grade for the following hot and cold supplies:

A. Lavatory sinks

B. Water Closets

C. Ilaboratory sinks which are equipped with approved vacuum hbreakers.

D. Showers

E. Drinking fountains

F. Approved outside hydrants

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

H, Chlorinators provided with suitable vacuum hreakers or other

approved backflow preventers appropriately installed, Hot water for any of

the above units shall not be taken directly fram a boiler used for supplying
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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 kreak tank, pressure pump, and pressure tank shall be provided.
Water shall be discharged to the hreak tank through an air-gap at least six
(6) inches above the maximum flood line or the spill line of the tank,
vhichever is higher. A sign shall be permanently posted at every hose bikb,
faucet, or stop cock located on the water systam beyond the hreak tank to
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 fram a public water supply, a separate well may be
provided. Location, construction and testing of the well shall camply with
requirements 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 cbtained fram 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.

1.7.4. Sanitary Facilities - All sewage treatment plants with lakora-

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 all treatment works greater than
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100,000 gallons in size. All plants having a capacity of greater than
100,000 gallens per day shall he equipped with indicating, recording, and
totalizing equimment for effluent flow measurement.

1.7.6. Floor Slope - Floor surface shall ke sloped adeaquately to a
point of drainage.

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

1.8. Safety - and visitors fram 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. 1Installation of handrails, grating, and guardrails where
necessary, such as open kasins, 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.

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, nonsmoking tools shall

be provided in work areas where hazardous conditions may exist, such as
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digester vaults and other locations where potentially explosive atmospheres
of flammable 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 ke provided.

1.8.10. All manhole steps shall have slip-proof rungs and the steps
shall ke of the railroad type which will help prevent foot slippage off the
ends of the rungs.

1.8.11., Separate storage located remotely fram the plant shall be
provided for flammable and hazardous material.

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

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

1.8.14. Adequate ventilation must ke provided.

1.8.15. Chlorinator roams and chlorine storage areas shall be
equipped with heat, light, and a ventilation fan must be capable of being
turned on fram ocutside the roam. The roam shall be at grade or above. A
viewing window fram the plant interior shall ke provided.

1.8.16. The treatment works should camply with the provisions of the
Occupational Safety and Health Act (OSHA).

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

either contractual or on-site, for making the necessary analytical deter-
minations and operating control tests. Vhenever an on-site laboratory is

utilized, isolation should ke such as to render the latoratory reasonably
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free fram the adverse effects of noise, heat, vibration, and dust. Minimm
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
coliform analysis shall provide a minimum of 400 square feet floor space and
150 square feet of bench space. If more than two persons will be working in
the laboratory at any given time, 100 square feet of additional space should
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 canpiled fram the latest edition éf Standard Methods for the Exam-—

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

1.10. ILaboratory Equipment - All treatment works shall be provided

with laboratory equipment determined by the director based upon type and
canplexity of the treatment proéess. 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 camparator type as manufactured by Hach, Taylor, Hellige or
Wyandotte.

1.10.2. Two (2) l-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
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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 commimutors should
be provided by coarse bar racks.

2.1.2. Location

2.1.2.1., Indoors - Screening devices, installed in a huilding where
other equipment or offices are located, should be accessible only through a
separate outside entrance.

2,1.2.2. Ouatdoors - Screening devices installed outside shall be
protected fram freezing.

2.1.2,3., BAccess - Screening areas shall be provided with stairway
access, lighting and ventilation, and a convenient means for removing the
screenings.

2.1.3. Design and Installation

2.1.3.1. Bar Spacing - Clear openings between bars should ke no less
than cne inch for manually cleaned screens. Clear openings for mechanically
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 anergency
use, should be placed on a slope of 30 to 45 degrees fram the horizontal.

2.1.3.3. Velocities - At nommal operating flow conditions, approach
velocities should be no 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. Chamnels - For plants of greater than 100,000 gallons per
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day, dual channels shall ke provided and equipped with the necessary gates
to isclate flow fram 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 helow the invert of the incaming sewer.

2.1.3.5. Mechanical Devices - A positive means of locking ocut 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 contimicusly. All mechanical units which are operated by timing
devices shall be provided with awdliary control which will set the cleaning
mechanism in operation at predetermined high water elevaticns.

2.1.4.2, Electrical PFixtures and Controls - Electrical fixtures and

controls in screening areas where hazardous 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. Auwxiliary Screens - Where mechanically operated screening or

caminuting devices are used, auxiliary manually cleaned screens shall be
provided. Design shall include provisions for autamatic 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 sedimen-

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

basis.

2.1.7. Disposal of Screenings - Facilities must bhe provided for

removal, handling, storage, and disposal of screenings in a sanitary manner.,
Manually cleaned screening facilities shall include an accessible platfomm
fran which the operator may rake screenings easily and safely. Suitable
drainage facilities shall be provided both for the platfomm and for storage
areas. Grinding of screenings and return to the sewage flow is prohibited.
Open area disposal is prohibited. Screenings may be haried in a manner
approved by the director or placed in a landfill when permitted.

2.2. Comminutors

2.2.1, Iocation - Comminutors may be required at sewage treatment
plants 40,000 gallons or greater in size. Comimutors should be locatéd
downstream of any grit removal equipment.

2.2,2., Size - Cawninutors 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 camminutor.

2.2.4. Servicing - Provision shall be made to facilitate servicing
units in place and removing units fram their location for servicing.

2.2.5. Macerators and Grinder Pumps - Macerators and grinder pumps or

similar devices may be used in lieu of camminutors where approved by the
director,

3.0. Grit Removal
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3.1. General - Crit removal facilities shall ke provided for all
sewage treatment plants serving canbined 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 regquired for new plants serving existing
sewer systems. All sewage treatment plants having anaerobic digesters will
require grit removal.

3.2. Iocation - Grit ramoval facilities, 'except in umsual cir-
cumstances shall be located ahead of pumps and camminuting devices, and
coarse bar racks should be placed ahead of mechanically cleaned grit removal
facilities.

3.3. Type and NMumber of Units =~ Grit removal facilities for plants

treating wastes fram cambined sewers shall have at least 2 manually cleaned
units or one mechanically cleaned unit and one manually cleaned unit.
Facilities other than chamnel-types are desirable for plants 100,000 gallons
oi' 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 - Inlet turhulance shall be minimized.

3.4.2. Velecity 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
should take into consideration undesirable turhulence and velocities at
inlets and outlets.

3.4.3. Grit Washing - The need for grit washing should be determined
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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. Crit 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, venti-
lation, and lighting, arnd be provided with means of drainage.

3.5. Aerated Grit Removal

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

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

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

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 ocutlet shall be at a right angle
to the inlet and a baffle shall be installed near the cutlet.

3.5.4. Grit Removal -~ The aerated grit chambers shall ke provided

with mechanical grit removal equipment.

3.6. Grit Handling - Impervious surfaces with drains should 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 fram freezing.

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




Board of Health
Interpretive Rule 16-1
Series

director or placed in a landfill when pemmitted.

4,0. Pre-aeration

4.1, General - Pre-aeration of sewage to reduce septicity may be
required in special cases.

5.0. Flow Equalization

S5.1l. General - Flow equalization shall ke 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, camminutors, and grit chambers.

5.3, Type - Flow equalization can ke 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 requirements for nommal raw dcmestic waste-
waters shall range from 0.02 to 0.04 hp/1000 gallons of maximum storage
volure.

5.4.2. PAeration ~ A minimum of 1.0 mg/l of dissolved oxygen shall ke
maintained in the mixing basin at all times. Air supply rates should be a
minimum of 1.25 ¢fm/1000 gallons of storage capacity.

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/Equalization - Basins designed for a cambination of

storage of wet weather flows and equalization shall be campartmentalized to
allow utilization of a portion of the basins for dry weather flow equali-

zation.
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5.4.5. Flow Discharge Control =~ Multiple pumping units capable of

delivering the desired flow rate frcm the equalization hasin 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
dewatered.

5.4.7. Basin Cleaning - Facilities shall ke provided to flush solids

and grease accumulations fram 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 controls shall be provided for plants
greater than 100,000 gallons per day. Inlets and outlets for all basin
canpartments shall be suitably equipped with accessible external valves,
stop plates, weirs, or other devices to pemit flow control, level control,
ard the removal of an individual unit fram service. Facilities shall also
be provided to measure and indicate liquid levels and flow rates.

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. Pro-
visions shall be made for elimation or removal of floating' materials in

inlet structures having submerged ports.
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6.2. Dimensions - The minimum length of flow fram inlet to ocutlet
should be 10 feet unless special provisions are made to prevent short-
circuiting. The liquid depth of mechanically cleaned settling tanks shall
be as shallow as practicable hut not less than seven feet. Sidewater depth
for final clarifiers for activated sludge should not ke less than 12 feet
for plants greater than 100,000 gallons in size.

6.3. Scum Removal - 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
sludge; 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
should 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, hut
such loadings 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
excessive weir loading.

6.5. Sukmerged Surfaces - The tops of beams and similar construction

features which are sulmerged 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 accumilation 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.
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6.7. Protective and Servicing Facilities - In plants greater than

100,000 gallons in size all settling tanks shall have provision for easy
access for maintenance, and protection of operators. Such features include
stairways, walkways, handrails, etc. If side walls are extended scme
distance above the liquid level to provide flood protection for other
parposes, convenient walkways shall be provided to facilitate housekeeping
and maintenance 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 saquare foot for peak hourly flows, whichever is larger, for plants
having a design flow of 1.0 mgd or less. Higher surface settling rates may
be permitted for larger plants,

6.8.2. Intemmediate Settling Tanks - Surface settling rates for

intermediate settling tanks, where used following fixed f£ilm 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 ke as follows:

6.8.3.1. Fixed Film Biological 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 following 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
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for conventional, step aeration, contact stabilization and the carbonaceous
stage of separate-stage nitrification; 1000 GPD per square foot for extended
aeration; and 800 GPD per square foot for the separate nitrification stage.
The solids loading for all activated sludge processes shall not exceed 50
1bs. 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.prcvide not less than
12 inches freeboard. Additional freeloard or the use of wind screens is
recamended where larger settling tanks are subject to high velocity wind
currents that would cause tank surface waves and inhibit effective scum
removal.

6.10. Scum Removal - Effective scum collection and removal facil-

ities, including baffling, shall be provided 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. |

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

sludge removal fram 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
diameter, if pumped, and, if gravity flow, at least six inches in diameter
and shall be individually valved. This does not apply to air 1lift methods.
of sludge removal rate. Head available for withdrawal of sludge shall ke at

least 30 inches. Adequate provisions shall be made for rodding or back-
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flushing individual pipe runs. Piping shall also ke rrovided to return
waste sludge to primary clarifiers.

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

1.7 vertical to 1 horizontal. Hopper wall surfaces should be made smooth
with rounded corners to aid in sludge removal. Hopper bottams shall have a
maximum dimension of two feet.,

7.0. Activated Sludge

7.1. GCeneral - The activated sludge process, and its various mod-
ifications, 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

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
kased on such factors as the size of the plant, degree of treatment desired,
sludge age, mixed licuor 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. VWhen process
design calculations are not sutmitted, the aeration tank capacities and

permissible loadings for the several adaptations of the processes shown in
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the following table shall be used. These values apply to plants receiving
peak to average daily load ratios ranging fram about 2:1 to 4:1. Thus, the
utilization of flow equalization facilities to reduce the daily peak organic
load may be considered by the director as Justification to approve organic

loading rates that exceed those specified in Table 2.

Table 2
PERMISSIBLE AERATION TANK CAPACTTIES AND LOADINGS

Aeration Tank Organic F/M Ratio
Loading=-1b. BODS5/day 1b.BODS/day  MLSS*
Process : per 1000 cu. ft. per lb.MLVSS mg/liter
Conventicnal
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

* MLSS values are deperdent 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. Nommally the contact zone eaquals 30 to 35% of the
total aeration capacity.
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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 ke less
than 10 feet for plants greater than 100,000 GPD. For very small tanks or
tanks with special configuration, the shape of the tank and the installation
of aeration equipment should provide for elimination of shortcircuiting
through the tank.

7.3.2. Inlets and Qutlets - Inlets and autlets for each aeration tank

unit shall be sﬁitably equipped with valves, Jates, stop plates, weirs or
other devices to pemit control of the flow and to maintain reasonably
canstant liquid level, The hydraulic properties of the system shall permit
the maximum instantaneous hydraulic load to ke 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 sel f-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,
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. Freekoard and Foanm Contxgl
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7.3.5.1. RAeration tanks shall have a freeloard of at least 18 inches.
7.3.5.2. Foam control devices shall be provided for aeration tanks on
all plants greater than 10,000 gallons in size. Suitable spray systems or
other appropriate means will be acceptable. The spray lines shall have
provisions for draining to prevent damage by freezing.

7.4. Aeration Equipment

7.4.1. General - Aeration equipment shall he designed to supply
sufficient oxygen to maintain a minimum dissolved oxygen concentration of 2
mg/1 throughout the mixed liquor at all times. Aeration equipment shall be
capable of transferring 1.1 lbs. of oxygen per pourd 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

requirement 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
oxXygen demands due to recycle flows - heat treatment supernatant, vacuum
filtrate, elutriates, etc.- must be considered due to high concentrations of
BOD and TRN associated with such flows.

7.4.3. Controls - Variable air controls to aeration basins shall ke
provided. Time clocks, variable speed devices or variable depth weirs for
the blowefs or aerators may be used. A 24-hour time clock graduated in 15

minutes intervals shall be provided for all extended aeration plants.,
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7.4.4. Diffused Air Systams

7.4.4.1. The aeration equipment shall be designed to provide oxygen
requirements set forth below.

Minimum Air Recquirements:

Cubic Feet of Air
Available Per 1b.

of BOD_. Load in

5
Process Aeration Tank
Conventional 1500
Step Aeration 1500
Contact Stabilization 1500
Modified or "High-Rate" 400 to 1500

(depending on ]E’.\OD5
removal expected)

Externded Aeration 2600

7.4.4,2, Air volume requirements shall be added to the requirements
above for channels, pumps or other ajir-use demands.

7.4.4.3. The specified capacity of blowers or air campressors,
particularly 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
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of a capacity greater than 20,000 GDP in size, so arranged and in such
capacities as to meet the maximum air demand with the single largest unit
out of service, The design 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 the
oXygenation requirements through the length of the chamnel or tank and
should be designed to facilitate adjustments of their spacing without major
revision to air header piping. The arrangement of diffusers should also
permit their removal for inspection maintenance and replacement without
dewatering the tank and without shuatting 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 :ccmplete shut-off. Diffusers in any single assembly shall have sub-
stantially unifom 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 Systam

7.4.5.1. The mechanism and drive unit shall be designed for the
expected conditions in the aeration tank in temms of the power performance.
Certified testing shall verify mechanical aerator performance.

7.4.5.2. A mechanical aeration system shall also accamplish the
followings

A. Maintain all biological solids in suspension.

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

C. Provide for varying the amount of oxygen transferred in proportion
to the load demand on the plant.

7.5. Return Sludge Equiment

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. PReturn Sludge Pumps - If motor driven return sludge pumps are

used, the maximm return sludge capacity shall be obtained with the largest
pump out of service. A positive head should ke provided on pump suctions.
Pumps should have at least 3 inch suction and discharge openings. If air
lifts are used for returning sludge fram 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
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measures are provided. Air lifts should be at least 3 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 a velocity of not less
than 2 feet per second when return sludge facilities are operating at normal
return sludge rates.

7.5.4. Waste Sludge Facilities - Waste sludge control facilities

should 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 mimite, whichever is larger, for
plants greater than 100,000 GPD in size. Aerated sludge holding tanks shall
be pi'ovided 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 designed so as to provide the reduction in
carbenaceous and nitrogenous oxygen demand required, and to properly con-
dition the sewage for subsequent treatment processes. The hydraulic loading
on standard rate trickling filters shall be between two and four million
gallons per acre per day with an organic loading equal to or less than 400
lbs. of BC)D5 per acre foot per day.

8.2. Dosing Equipment

8.2.1. Distribution - The sewage may be distributed over the filter

by rotary distrilutors or other suitable devices which will permit reason-
ably uniform distrilution to the surface area. At design average flow, the

deviation fram a calculated uniformly distriluted volume per square foot of

TV e e "1 I
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the filter surface shall not exceed plus or minus 10 percent at any point.

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
which will permit recirculation.

8.2.3. Hydraulics - All hydraulic factors involving proper distri-
hution of sewage on the filters shall be carefully calculated. For reaction
type distrilutors, a minimum head of 25 inches between low water level in
siphon chamber and center of amms shall be required. Surge relief, to
prevent damage to distributor seals, shall be provided vhere sewage is
pumped directly to the distributors.

8.2.4. (learance - A minimum clearance of six inches between media
and distributor amms shall be provided. Greater clearance will be required
where icing occurs.

8.3. Media

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 sulfate saundness test of not more
than 10%, as prescribed by ASCE Manual of Engineering Practice No. 13,
"Filtering Materials for Sewage Treatment Plants". The balance to pass a
10~cycle test using the same criteria. Slag media shall be free fram iron.
Manufactured media shall be structurally stable and chemically and biologi-

cally inert.
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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.

8.3.3. 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 fram thin elengated flat pieces, dust,
clay, sand or fine material and shall confomm to the following size and
grading when mechanically graded over vikrating screens with sauare

openings:

Passing 4%inch screen 100% by weight
Retained on 3-inch screen 95-100% by weight
Passing 2-inch screen 0-2% by weight

Passing l-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

8.3.3.3. Manufactured Media - Applications of manufactured media will

be evaluated on a case-by-case hasis.

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
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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
SO 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
approved 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 unsulmerged gross
cambined area equal to at least 15% of surface area of the filter.

8.4.2. Slope - The underdrains shall have a minimum slope of 1%.
Effluent channels shall be designed to produce a minimm velocity of two
feet per second at average daily rate of application to the Ffilter.

8.4.3. [Flushing - Provision shall be made for flushing the under-
drains. The use of a peripheral head chamnel w?'.th vertical vents is
acceptable for flushing purposes. Inspection facilities shall be provided.

8.4.4. Ventilation - The underdrainage system, effluent charmmels and
effluent pipe shall be designed to permit free passage of air. The size of
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 shall be made in the design of the effluent channels to allow the
possibility of increased hydraulic loading.

8.5. Special Features




Board of Health
Interpretive Rule 16-1
| Series

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

8.5.2. Maintenance - All distribution devices, urnderdrains, 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 parposes; for example, to revent 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 single stage filters may not accamplish the required
removals.

8.7, Efficiencies - Expected efficiencies shall be calculated and

documented. Consideration shall be given to the effect of climatic con-
ditions on the overall filter performance.

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

Ease of seal replacement shall ke considered in design.

9.0. Rotating Bilogical Contactors (RBC's)

9.1. Winter Protection - Year round operation requires that rotating

contactors be covered to protect the biological growth fram cold tampera-
tures and the excessive loss of heat fram the wastewater with the resulting

loss of performance. Enclosures shall be constructed of a suitable
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corrosion resistant 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

settling tanks equipped with scun and grease collecting devices. Bar
screening or caminution are not suitable as the sole means of pretreatment.

9.3. Unit Sizing - Unit sizing shall be hased on experience at

similar full-scale installations or thoroughly documented pilot testing with
the particular wastewater, In detemining 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 mmber 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

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 Kjeldahl nitrogen (TKN), influent ammonia
nitrogen concentration, pH, and the allowable effluent ammonia nitrogen
concentration.

9.4. Design Safety Factor - Effluent concentrations of ammonia
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nitrogen fram the RBC process designed for nitrification are affected by
daily load variations. Therefore, it may be necessary to increase the
design surface area proportional to the ammonia nitrogen daily peaking rates
to meet effluent limitations. An altemative is to provide flow equali-
zation sufficient to insure process perfomance 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
1l.1. General - Stabilization ponds, anaercbic 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. ILocation ~ Stabilization ponds of 4 acres and larger shall ke
located a minimum of 1500 feet fram the nearest occupied structure.
Stabilization ponds of less than 4 acres in size may be located as close as
300 feet to the nearest occupied structure. These distance requirements may
be waived upon releases being obtained fram the neighboring property owners.

11.2.1.1., Wind Sweep =- Stabilizaticn ponds shall be located to permit
an unobstructed wind sweep across the ponds.

11.2.1.2. Water Supply - Stabiliztion ponds shall be located a
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minimum of 100 feet from a drinking water supply. A minimm distance of 200
feet shall be maintained if the supply is down gradient fram or lower in
elevation than the bottam of the pond.

11.2,2, Geology and Soils - Borings to determine surface and sub-

sarface 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 fram the Soil Conservation Service, U.S. Department of Agriculture,
is required for all pond sites,

11.2.3. Pond Shape - The shape of all ponds should ke such as to
produce a unifomm perimeter with no coves, islands or peninsulas permitted.
Corners of ponds shall be rounded. The most desirable shape is round,
Square or rectangular with the length not exceeding three times the width.

11.2.4. Design

11.2.4.1. Ioading - 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.

11.2.4.3. Pretreatment - Where stabilization ponds follow same 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 rovided.

11.2.5. Influent Lines

11.2.5.1. ILocation of Discharge - Influent lines shall discharge at
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the one-third point of the primary stabilization pond. Ponds following the
primary pond or secondary treaﬁrent facilities in multiple unit systems
shall ke edge discharging.

11.2.5.2, Gravity - Influent lines fram gravity collection systems
shall discharge at a point 12 to 18 inches above the pond surface.

11.2.5.3. Pressure - Pressure influent lines may discharge either
above the pord surface or at a point one foot above the pord kottam. When
discharging below the pond surface, the end of the gpressure line shall rest
upcn a concrete apron of two square feet minimm 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 campacted
impervious materials with a minimum top width of 8 feet. All vegetation
shall be removed fram the area upon which the embankiment 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
horizontal to one vertical.

11.2.6.3. Pond Bottam -~ Pond lottams shall be level and cleared of
all vegetation and debris. -

11.2.6.4. Watertightness - If soil characteristics are such that

seepage will take place, ponds shall be made watertight through use of a
pond liner of man-made materials or clay or through use of a soil additive.
Lining, if reauired, shall be of the thickness recamended by the manu-

facturer, or a six-inch minimum of natural materials.
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11.2,7. Effluent Lines

11.2.7.1. Discharge - The effluent line shall be designed to dis-
charge fram a point 18 inches below the surface of the pord. The effluent
line may be vented to prevent siphoning. The effluent line shall discharge
a1 a concrete slab or rip-rap apron. Effluent lines shall be placed at the
furthest point from the influent line discharge.

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

size, discharge structures capable of variable depth ceontrol shall be 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 fram 18 inches below
the surface to 12 inches above the pord bottam discharge structures. These
structures shall be placed at a point furthest fram the influent line dis—
charge and ke readily accessible fram the embankment.

11,2.8. Recirculation - Recirculation should be considered for

multiple pond facilities. Whenever recirculation is proposed, and pond size
is thereby reduced, calculations justifying the proposed reduction shall be
subtmitted to the director for approval.

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

11.2,10., Miscellaneous

11.2,10.1. Surface Runoff - Provision shall be made to divert stomm

“and surface water around stabilization ponds.

11.2.10.2. Fencing - Ponds shall ke enclosed with a stock-tight fence
a minimum of six feet in height with a locked entrance gats.

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

shall be installed on the fence.
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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 ke provided
to the pord site.

11.,3. Anaerobic Lagoons

11.3.1. General - Anaerchbic lagoons are nomally used for animal
waste treatment.

11.3.2. Iocation - 2naercbic lagoons shall ke located a minimum of
1500 feet fram the nearest occupied structure.

Water Supply - Distance fram a drinking water supply shall

camnply with Subsection 11.2,1,2,
11.3.3. Geology and Soils - Shall camply with Subsection 11.2.2.

11.3.4. Lagoon Shape - Shall camply with Subsection 11,2.3.

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

11.4. 2erated Lagoons

11.4.1. General - RAerated lagoon sewage treatment facility shall
consist of the following:

11.4.1.1. Pretreatment.

11.4.1.2, RAeration basin.

11.4.1.3. Settling basin, if required.

11.4.1.4. Supplementary treatment, if required.

11.4.2. Iocation - Aerated lagoons shall be located a minimum of 300

feet from the nearest occupied structure.
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11.4.3. Water Supply - Distance fram a drinking water supply shall

camply with Subsection 11.2.1.2.

11.4.4., Geology and Soils——Shall comply with Subsection 11.2.2.

11.4.5. Shape - Shall camply with Subsection 11,2.3.

11.4.6. Design

11.4.6.1. Method - The design of aeration basins is nommally based
upon the aerated lagoon theory using a Ke of 0.5 (at 20°C). Formulas to be
used are:.

t = _% ramoval = days detention

(100-% removed) KT
where: KI‘ = 0.5 (1.075)T-20
T = average year-round air tamperature at the site in °C,
The dissolved oxygen level should ke a minimum of 2 ppm and ratio of
oxygen transfeg: should ke assumed at (0.9). The oxygen requirement should

be kased yon 1.5 pourds/pound of BOD. to ke removed.

5

11.4.6.2. Depth - The aeration basin shall be of a depth ranging fram
six to 15 feet. Air shall be supplied to the aeration basin by means of
surface aerators or subsurface air diffusers. Basins shall be designed to
distrilute 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 ke sized based upon BOD5 remaining after aeration at
the loading rate of 34 pounds of H)DS per surface acre/day.

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

struction and effluent lines shall camply with Subsections 11.2.6 thru

11.2.10.
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12.0. Disinfecticn

12,1. General - All sewage treatment plant effluents shall ke
adequately disinfected prior to discharge.

12.2. Chlorination

12,2,1. Chlorine Temninology - Unless otherwise indicated the word

"chlorine" wherever used in this section refers to dry chlorine.

12.2.2. Equipment
12,2.2.1. Feed Equipment Type - Solution-feed vacuum-type chlorina-

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
chlorinators 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
pEm maximum in the final effluent at peak flow rates.

12.2.2.3, (hlorination 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 reaquired chlorination at peak flow
rates.

12,2.2.4. Water Supply - A supply of water shall be available for

operating the chlorinators. Where a booster pump is required, duplicate
pumping eguipment shall be provided. When connection is made fram damestic

water supplies, equipment for backflow prevention shall be provided. Pres-
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sure 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 - hhere 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

hydroxide solution shall be available for detecting chlorine leaks. Consid-
eration shall also ke 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.

12.2.3. Piping and Connections

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

12.2.3.2. Condensation - vhere adequate superheat is not provided by

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

12.2.3.3. (hlorine solution piping shall be arranged such that pre-
ard post-chlorination may be accamplished by any or all chlorinators.

12.2.4. Bousing

12.2.4.1, Building - 2ny building to house chlorine eguimment or
containers shall be designed and constructed to protect all elements of the

chlorine system fram fire hazards, If flammable materials are stored or
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processed in the same hiilding with chlorination equipment other than that
utilizing hypochlorite solutions, a fire wall shall be erected to separate
the two areas.

If gas chlorination equipment and chlorine cylinders are to ke in a
huilding used for other purposes, a gas-tight partition shall separate this
roamn fram any other portion of the hiilding. Doors to this room shall be
equipped with panic hardware. Such roams shall be at ground level and shall
permmit easy access to all equipment. Storage area should be separated fram
the feed area. No basement shall ke permitted.

Means of exit to the ocutside of the huilding should ke provided fram
each separate roamn or hiuilding in which chlorine, other than hypochlorite,
is stored, handled or used.

A clear glass, gas-tight window shall ke installed in an exterior door
or interior wall of the chlorinator roan to permit the chlorinator to be

viewed without entering the roam.

12,2.4.2. Heat - Chlorinator roams shall ke provided with a means of
heating so that a temperature of at least 60°F can be maintained. The roam
shall also be protected fram excess heat.

12.2.4.3. Ventilation - Forced, mechanical ventilation which will
provide one camplete air change per minute shall be installed in all chlor-
ine feed roams and roams where chlorine cylinders are stored. The entrance
to the air exhaust duct fram the roam shall be near the floor and the point
of discharge shall be so located as not to contaminate 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 adversely
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affect the chlorination equipment. The vent hose shall run without traps
fran the chlorinator and shall discharge to the outside atmosphere akove
grade.

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

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

12,2.5. Respiratory Protection - Respiratory air-pac protection

equipment, meeting the requirements of the National Institute for Occupa-
tional Safety and Health (NIOSH), shall be available where chlorine gas is
handled, and shall be stored at a convenient location, but not inside any
roan where chlorine is used or stored, Instructions for using the equipment
shall be posted. The units shall use campressed air, have a least 30-minute
capacity, and be campatible with the units used by the fire department
responsible for the plant.

12.2.6. Application of Chlorine

12,2.6.1. Mixing With Flow - Provisions shall be made to ensure

unifom 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 mimutes at maximum daily flow shall be provided.
Additional contact time may be required if the discharge point is in pro~
ximity to a water supply intake, recreational area or scme other similar
area.

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

minimize "short=-circuiting” of flow.
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Over and under, or end-arournd baffling shall be provided. Air lift sludge
returns fram the contact tank are required for all extended aeration sewage
treatment 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 reaquired 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 ke
investigated when other methods are to be utilized for disinfection:
12.3.1. Minimum effluent conditions, such as clarity, sbluble
org_anics and pH reauired for adequate disinfection.
12.3.2. Methods for dispersion and mixing with the waste stream.
12.3.3. Other factors, including but not limited to, equipment
reliability, 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 a sample
prior to discharge to determine the effectiveness of the disinfection
method.

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

for disinfection, equipment shall be provided for measaring chlorine

residual. Where the discharge occurs in critical areas, the installation of

facilities for contimous autcmatic chlorine residual analysis, recording
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and proportioning systems may be required.

13.0. Supplementary Treatment

13.1. General - Supplementary treatment shall be required when health
considerations or waste load allocations and effluent limitations reaquire
treatment more stringent than seccndary.

13.2. Alternating Surface Sand Filters

13.2.1. General - Alternating surface sand filters normally shall bke
used for plants of 100,000 GPD or less in size. Alternating sarface .sand
filters may be permitted for plants of over 100,000 GPD in size on a case-
by-case hasis.

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, Application - Effluent shall be applied with either a pump or
siphon chamber designed to dose all sections of the filter equally with
three to four inches of liquid or, where elevation differences permmit,
gravity application of effluent to the filter may be permitted, if uniform
distrilution of effluent is provided.

13.2.4. ILocation - Alternating surface sand filters shall not be
located within 100 feet of the nearest occupied residence or habitation.
This distance requirement may be waived in the event a release is obtained
fran the neighboring property owner(s).

13.2.5, Media - 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 a

uniformity Coefficient of no greater than 4.0).
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13.2.6. Construction - Theside walls and ottan of the sand filters

shall be impermeable.

13.2.7. Disinfection - Disinfection will be required after the

filters and before discharge to a stream.

13.3. High Rate Effluent Filtration

13.3.1. General - High rate filters may be either gravity or
pressure. |

13.3.1.1. Gravity - The use of gravity high rate filters shall be
limited to plants of 40,001 GPD or more in size, unless insufficient area is
to premit the use of other types of supplementary treatment (Example:
altermating surface sand filters or polishing ponds).

13.3.1.2, Pressure - The use of pressure high rate filters shall be
limited to plants of greater than 100,000 gallons 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.
Filtration 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.

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
available filter area with one unit out of service.

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 Llackwash water storage

Y N |
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capacity required shall equal or exceed cne camplete backwash cycle.

13.3.4.2. Backwash Rate - The backwash rate shall not exceed 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 sized
and interconnected to provide the required rate to any filter with the

largest pamp out of service.

13.3.5. Proprietary Equipment - Where proprietary filtration equip-

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

13.4. TKN Removal

13.4.1. General - TKN removal shall be considered when the total
Kjeldahl nitrogen limit as stated in the discharge load allocation is less
than 18 mg/1.

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; hreak-point chlorination;
nitrification colum; 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-
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logical treatment process for the ramoval of residual suspended solids.

13.5.2. Materials - Microscreen shall be either a specially 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 sauare foot of sulmerged drmum surface. Maximum head
loss shall be 12-18 inches. 2An overflow weir shall be provided to by-pass
part of the flow when head exceeds six to eight inches. It is recamended
that drums be not less than 10 feet in diameter.

13.5.4. Backwash - Continuous pressureized (60 psig) backwash shall
be applied at a minimum rate of eight gallons per minute per square foot of
screen. Dual hackwash pumps shall be provided, each pump being capable of
supplying 100% of the reauired flow. Backwash water shall be returned 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.
Autamatic 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 aﬁcordance
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 Requirements - Polishing ponds shall be located at

™o . NS
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least 100 feet fram the nearest occupied structure.

13.7. Post Aeration - A discharge load allccation of 6.0 milligrams

per liter dissolved oxygen shall ke 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.

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 recammended.

14.1.3. Maintenance Provisions - To facilitate draining, cleaning,

and maintenance, the following features are desirable.

14.1.3.1. Slope - The tank bottam should slope to drain toward the
withdrawal pipe. For tanks equipped with a suction mechanism for withdrawal
of sludge, a lottam slope not less than 1:12 is recamended. Where the
sludge is to be removed by gravity alone, 1:4 slope is recammended.

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
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dame. There should ke stairways to reach the access manholes. A separate
sidewall manhole shall be provided. The opening should be large enough to
pemit 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 hbreathing units shall be provided for emergency

use.

14.1.4. Sludge Inlets and Outlets

14.1.4.1. Recirculation - Maltiple recirculation withdrawal and

return points, should be provided, unless mixing facilities are incorporated
within the digester. The return shall discharge akove 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 piping, or
directly to the tank if internal mixing facilities are provided.

14.1.4.3. Withdrawal - Sludge withdrawal to disposal shall ke fram
the bottam of the tank. This pipe shall be interconnected with the recir-
culation 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 volatile solids reduction required. Calculations shall be
submitted to justify the basis of design.

When such calculations are not based on the above factors, the minimum
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where gas is produced. Pressure and vacuun relief valves and flame traps,
together with autcmatic safety shutoff valves, shall be provided. Water
seal equimpment shall not be pemmitted. Gas safety equipment and gas can—

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

14.1.6.3. Gas Piping and Condensate — Gas piping shall be of adequate

diameter and shall slope to condensate traps at low points. The use of
float~controlled condensate traps is not permitted.

14,1.6.,4., Gas Utilization Ecquipment - Gas-fired hoilers for heating

digesters shall be located in a separate roam 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 nomally contained in the tanks and piping, shall camply with the
National Electrical Code for Class 1, Group D, Division 2 locations.
Digester galleries should be isolated fram nomal operating areas, to avoid
an extension of the hazardous location.

14.1.6.6. Waste Gas - Waste gas hurners shall ke readily accessible
and should be located at least 25 feet away fram any plant structure if
placed at ground level, or may be located on the roof of the control
milding if sufficiently removed fram the tank.

All waste gas hummers shall be equipped with autamatic ignition, such
as a pilot light or a device using a photoelectrical cell smsdr. Consider—
ation should be given to the use of natural or propane gas to insure reli-
ability of the pilot light.

In remote locations it may be permissible to discharge the gas to the
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atmosphere through a return-bend screened 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 comected to other passages. VWhere used, tightly fitting, self-
closing doors shall ke 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 - vherever possible, tanks should ke constructed
above ground water level and shall be suitably insulated to minimize heat
loss.

14,1,7.2, Heating Facilities ~ Sludge may be heated by circulating

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

A, Piping for external heating shall ke designed to provide for the
preheating of feed sludge before introduction to the digesters. Provisions
shall ke 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 considered on their own merits.
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14.1.7.3. Heating Capacity - 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 reauired.

14.1.7.4. Hot Water Internal Heating Controls

A. An automatic mixing valve shall be provided to temper the loiler
water with return water so that the inlet water to the heat jacket can be
held below a temperature at which caking will be accentuated. Manual
control shall also be provided by bypass vaives.

B. The hoiler should be provided with automatic controls to maintain
the loiler temperature at approximately 180°F to shut off the main gas
supply in the event of pilot burner or electrical failure, low hoiler water
level, or excessive temperature.

C. Themmameters shall ke provided to show temperatures of the sludge,
hot water feed, hot water return, and loiler water.

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, wWithdrawal

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 ke provided.

B. If a supernatant 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 emergency supernatant drawoff pipe. High
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pressure backwash facilities shall be provided.

14.1.8.3. Sarngling - Provisions shall be made for sampling at each
supernatant drawoff level. Sampling pipes shall be at least 1-% inches in
diameter, and shall terminate at a suitably-sized sampling sink or basin.

14,1.8.4. Alternate Supernatant Disposal - Consideration should be

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

14.2. Aerobic Sludge Digestion

14,2,1. General - Aercbic digestion can be used to stabilize
secondary sludge. Digestion is accamplished in single or multiple tanks,
designed to provide effective air mixing, reduction of the organic matter,
supernatant separation, and sludge concentration under controlled condi-
tions.

14.2.2. Digestion Tanks - Multiple tanks are recammended. 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 not.
adversely affect nomal plant operations.

14,2,3, Mixing and Air Requiraments - Aerobic sludge digestion tanks

shall be designed for effective mixing by aeration equipment. Sufficient
air shall be provided to keep the solids in suspension and maintain dis-
solved oxygen between cne and two milligrams per liter. A minimum mixing
and oxygen requirement of 30 cfm per 1,000 cubic feet of tank volume shall
be provided with the largest blower ocut of service. If diffusers are used,
the nonclog type is required, and they shall be designed to permit con-—

tinuity of service. If mechanical aerators are utilized, a minimum of 1.0
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horsepower per 1,000 cubic feet shall be provided. Use of mechanical
equipment is discouraged where freezing temperatures are nommally expected.

14.2.4. Tank Capacity - The detemmination of tank capacities shall be

based on rational calculations, including such factors as quantity of sludge
produced, sludge characteristics, time of aeration, and sludge temperature,

14.2.4.1. Volatile Solids Ioading - The volatile suspended solids

loading shall not exceed 100 pourds per 1,000 cubic feet of volume per day
in the digestion units. Lower loading rates may be necessary depending on
temperature, type of sludge, and other factors.

14.2.4.2. Solids Retention Time - Required minimum solids retention

time for stabilization of biological sludges varies depending on type of
sludge. Nommally a minimum of 15 days retention should be provided for
waste activated sludge and 20 days for cambination of primary and waste
activated sludge, or primary sludge alone. Where sludge temperature is
lower than 50°F, additional detention time should be considered.

14.2.5. Supermatant Separation - Facilities shall be provided for

separation and withdrawal of supernatant and for collection and removal of
scum and grease.

14,2,.6. Sludge Thickening -~ Prior to placement on sludge drying beds,

all sludge produced by the activated sludge process shall be conditioned 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 impeller
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type centrifugal pumps, progressive cavity pumps, or other types of pumps
capable of solids handling shall ke 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 centrifugal-type puamps 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 ke installed at the sludge pamps. The size of valve and piping
shall ke at least 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
aligrment. The slope of gravity discharge piping should not be less than
3%. Provisions shall ke made for cleaning, draining, and flushing discharge
lines.

14.3.2,3. Supports -~ Special consideration shall ke given to the
corrosion resistance and contimuing 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 ke

estimated on the basis of 2.0 ft 2 capita when the drying bed is the primary
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method of dewatering, and 1.0 ft 2 capita if it is to be used as a back-up
dewatering unit. An increase of bed area by 25% is recamended for paved
beds.

14.4,2. Design

14.4.2.1. Gravel - The lower course of gravel around the underdrains
should be graded and shall be 12 inches in depth, extending at least 6
inches atove 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 bke 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.

14.4.2.5. ®Walls - Walls shall ke watertight and extended 15 to 18
inches above and at least 6 inches below the surface. Outer walls shall be
curbed to prevent soil fram washing onto the beds,

14.4,2.6. Sludge Removal - Not less than two beds shall be provided

and they shall ke arranged to facilitate suldge removal. Concrete truck
tracks should be provided for all percolation-type sludge beds.
14.4.2.7, Sludge Influent - The sludge pipe to the drying beds shall
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termminate at least 12 inches akove the surface and ke s0 arranged that it
will drain. Concrete splash plates for percolation-type beds shall be
provided at sludge discharge 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 contimiity of service so that sludge may be dewatered without
accumulation beyond storage capacity. The number of vacuum filters, centri-
fuges, filter presses, belt filters, or other mechanical dewatering
facilities shall be sufficient to dewater the sluddge produced with the
largest unit 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 vacuum

paps and filtrate pumps shall be provided. It 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.

14.4.3.2. Ventilation - Facilities shall be provided for ventilation
of dewatering area. The exhaust air shall be properly conditicned to avoid

odor nmiisance.

14.4.3.3. Chemical Handling Enclosures - Lime-mixing facilities of
lime dust.

14,4.4., Drainage and Filtrate Disposal -~ Drainage fran beds or

filtrate from dewatering units shall ke returned to the sewage treatment
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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 accampany the plans.

15.0. Sewage Sludge, Disposal Methods - Wwhen sewage sludge disposal

methods, such as incineration and landfill, are considered, pertinent
requirements of the solid waste regulations shall ke followed.

16.0. ILand Application of Sewage Effluent

16.1. General - Land application is not to be considered as a treat-
ment process, hut 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 - Land application installations are

nomally used where the waste contains pollutants which can successfully be
removed through distrilution to the soil mantle. These pollutants can be
removed through organic decamposition in the vegetation-soil camplex and by
absorptive, physical, and chemical reactions with earth materials. Pre-
liminary considerations of a site for land application should ke the can-
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 movement and local use of the groundwater,
present and potential, are prime cor_j.siderations in evaluating a proposed
site. '

It is essential to maintain an aerated mone of at least five feet and
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preferably more, to provide good vegetation growth conditions and removal of
mitrients. It must be realized a groundwater mound will develop below a
disposal site after it is in use. The major factors in design of ground
disposal fields are topography, soils, geology, hydrology, weather,
agriculture practice, adjacent land use and equipment selection and
installation.

16.3, Site Plan and Report = The following items shall ke considered

ard shall be included in a site plan and report.

16.3.1. Iocation Maps - USGS topographic map of the area (7% minute

series where published) showing the location of the total property and
proposed 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 workable
scale showing all kuaildings, 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 harriers, visible geologic formmations (sinkholes and rock
outdrops), ponds, and all structures, wells and ponds on adjacent property
within 2000 feet of the wundaries of proposed disposal area.

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.

16I 3. 4. Reert
16.3.4.1. Geology of Site - Including fommations, rock types, degree

of weathering of bedrock, local bedrock structure, character and thickness
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of surficial deposits, solution openings and sinkholes (limestone areas).

16.3.4.2. Bydrology 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
thickness of the soils.

16.3.4.4. Climatological Data at Site - Including daily rainfall and

daily temperature,

16.3.4.5. Agricultural Practices at Site - Including the present and

intended soil-crop management practices, kinds of crops to be grown,
harvesting 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 Frecuency of 2Application - 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 ecquimment for

transport and application; supervision of site; contracts, land easements,
land leases, land purchases, monitoring procedures, and emergency procedures
in the event of plant or equipment hreakdown.

16.4. Design
16.4.1. Effluent Requiraments ~ Secondary treatment will be required

(30 mg/l of BOD. and 30mg/l of suspended solids). Disinfection will be

5
required with disinfection occurring between the holding pond and disposal
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site. Disinfection will be regquired.

16.4.2. Holding Pond ~ A minimum 90-day storage shall ke provided to

store all flow during periods when disposal cannot occur. All storage shall
be provided akove a fixed water level to prevent complete draining of the
pond. A two foot residual water depth is required to prevent growth of
vegetation.

16.4.3. Application Rates - The maximum application rates in temms of

depth of effluent are: % inch per hour; % inch per day; two inches per
week. It shall be urderstood that the above are maximum rates and lower
application rates may be necessary in some areas due to soil character-
istics.

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 operation hut for seasonal operation
14% slopes may be acceptable.

16.4.5. Runoff - The system shall ke designed to prevent surface
runoff fram entering or leaving the project site.

16.4.6. PFencing - The irrigated area will be enclosed with a fence
(locked entrance gate) to keep cut children and damestic animals. The fence
shall be at least six feet high.

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 Irrigation

16.5.1. Piping to Sprinklers = The piping shall be arranged to allow
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the irrigation pattern to ke varied easily., For a permanent system,
facilities must be provided to allow the pipes to be camwpletely drained to
prevent pollution and freezing. The system shall be designed to provide an

even distrilbution over the entire field.

16.5.2, Pump Station = Duplicate pamps will be provided for delivery

to the spray field, with the capacity of each pmp 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
elevation, 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 to give a
non-irrigated uffer zone arournd the irrigated area and design of the huffer
zone must consider wind transport of the wastewaters. A fence shall be
placed at least 50 feet beyond the nommal projected spray area. A minimm
of 350 feet fram the fence of the enclosed irrigated area to the property
lines of ad-jacent areas or highways is required, unless:

16.5.3.1. Tow sprays are provided to reduce wind transport of the
effluent.

16.5.3.2, Physical luffers are provided (trees, etc.), alone or in

conjunction with low sprays.
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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 angles to the slope on sites up
to 8%.

16.6.2, Construction - PFurrows shall be no more than 1,000 feet in

length and shall be spaced from 20 to 40 inches apart.

16,7, Overland Flow

16.7.1. Slopes - Slopes shall range fram 2 to 8%. ILengths 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
movement, and between the project 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
approved. These may include one or more of the test wells where appro—
priate. 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 hasis, by the director, hased upon site char-

acteristics.
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MINIMUM DESI@Y LOADINGS FOR SEWAGE TREATMENT FACILITIES
Facility Description Unit Sewage Unit
Design Flow Five-Day BOD
(gpd) (1bs/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 Mamber (non—resident) 25 .05

Per Member (resident) 70 17

Damestic Sewage
Residences (per resident -a-)

a. New Collection System 70 J17%
b. Existing/0ld Collection System 90 J17%
Summer Cottages, etc., per

resident 50 .17
Apartment Houses—ocne bedrocm 140 .34
~—two "210 .51
—three "280 .60

(NOTE: These factors do not apply to the design of municipal sewage systems.
Refer to Subsection l.4 for design loadings for municipal sewage systems.)
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Factories (per worker)

Heavy with cafe and shower 35 .04
Light with cafe 25 .02
Light with shower 25 .02
Light 20 .02
Hospitals
Each patient (bedside) 300 .34
Each resident staff 100 17
Each non-resident staff 20 .02

Hotels, Boarding Houses
(Exclusive of resturants, bars)

per guest 50 .15
Industrial Park (Sanitary Waste Only)

Per dewvelopable acre 500 .84
Institutions

Per resident 70 .17
Laundry (coin operated) _

Per machine 400 1.34
Mine Bath Houses

Per worker 15 .03
Mobile Hoames (b) )

Per mobile hame 210 .51
Motels (Exclusive or resturant or bar) \

Per unit 80 .15
NMursing 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 .17

Park Residences, per person 70 .17

Park Washhouse, per person 30 .05
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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 .17
Fast focd (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 .17
Service stations
Ordinary, not 24 hour service 500 .80
24 hour service 1000 1.60
Shopping mall per 100 sq.ft. 15 .03
Shopping Center Based on individual store occupancy
Swimming Pools
Per swimmer 5 .01
add for shower facilities,
per swimmer 2 .01

Taverns and Bars, Little or no
food service

Per seat 20 .04
Theatres

Drive-in, per car space 4 .008

Movie, per seat 2 . 004
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
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Doctor
Per patient 5 .01
Per staff 20 ,02

(a) Assume four persons per residence
(b) Assume 3.0 persons per mobile hcme
(¢) Assume three persons per travel trailer site

*See Subsections 1.4.3, 1l.4.4, 1.4.5.
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SLAUGHTERHOUSES
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Custam Slaugtherhouses

1.0, GENERAL -These design requiraments apply only to custam slaught-
erhouses (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 Agriculture.

2.0. DESIN - The treatment facility shall be designed on 8.0 lb.
EBOD5 per 1,000 1b. live animal weight per day, and 150 gallons per 1,000 1b.
live animal weight per day. This figure can only be used if all blood,
offal, hair, feathers, paunch marmure and fecal matter is removed fram the
sewage collection and treatment facilities.

2.1. Blood - Blood should be hauled off by a rendering campany. If
this is not possible, then land disposal may be considered.

2.2, Offal - Offal must be hauled off by a remdering campany. 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 recammended:
3.1, Septic Tank - Soil Absorption System (recommended for a maximum
of seven animals slaughtered per day operations). As a minimum, multiple
septic tanks in series shall be reauired.

3.2, Perated Lagoons - (See Part III, Subsection 11).

3.3. Stabilization Ponds - (See Part III, Subsection 11).

3.4. Extended Aeration Sewage Treatment Plants - (See Part III).

3.4.1. Will reauire flow equalization.

3.4.2, Will require aerated sludge holding tank.

Page 120




Board of Health
Interpretive Rule 16-1
Series

4.0, ADDITIONAL TREATMENT -~ Additional treatment may be required

depending upcn health considerations or Discharge Load Allocation require-

ments (See Part III).
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Part V

INDIVIDUAL SEWAGE SYSTEMS
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Part V
INDIVIDUAL SEWAGE SYSTEMS
INDEX
Subsection Page

1.0 General. & v v v v 4 b bt h e e h e e e e e e e e
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1,0. General - These design standards apply to the site requirements,
design, construction, and maintenance of individual sewage treatment systems
including septic tanks, hane aeration units, soil absorption fields, serial
distribution fields, absorption beds, mounds, small lagoons, land applica-
tion systems, canposting toilets, grey water systems, holding tanks,
privies, recycle systams or any other systems which provide waste treatment
and disposal for individual dwellings and cammercial establishments.

Application forms and design data sheets may be obtained fram the
local health department.

1.1. For systems utilizing subsurface or on-site effluent disposal,
cne (1) copy of the campleted application, design data sheet, and plan shall
be suhnitted. to the director.

1.2. For systems utilizing other methods of effluent disposal, six
(6) copies of the camwpleted application, aesign data sheet, and plans shall
ke submitted to the director.

2.0, General Site Recquirments

2.1. 2An individual sewage system shall not be located in a swampy or
filled area, or in any area where ponding or flooding is likely to occur,
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 camposition.

2,2, No part of an individual sewage system shall ke located within
10 feet of a huilding or foundation or property line.

2.3. No part of an individual sewage system shall ke located within
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10 feet of a water supply line.

2.4, A septic tank, hane aeration unit, privy, or other sewage tank
shall be located at least 50 feet fram a well or groundwater supply.

2.5. Septic tanks, hame aeration units, vrivies, sewage tanks, trench
fields, serial distrilution systems, beds, mound systems, and other soil
absorption systems shall not be located whill fram a water supply well or
ground water source unless the systamn is 200 feet fram the source.

2.6, Trench fields, serial distrilution systems, beds, mound systems,
arxd other soil absorption systems shall be located to camply with the

following distances:

MINIMUM SEPARATION DISTANCES BETWEEN SOIL ABSCORPTION

SYSTEMS AND NATURAL AND MANMADE FEATURES

Distance Feature
10 feet Foundation drain upslope fram disposal area.
20 feet Stream banks and open drainage features, whether

manmade or natural.

20 feet Marmmade cuts in soil and curtain drains.

20 feet Foundation drains downslope from disposal area.
50 feet Marmade cuts which intersect rock or shale.

100 feet Water supply springs and water supply wells.
200 feet Water supply springs, and water supply wells

downslope fram the disposal area.
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2.7. PRoof drains, foundation drains, sump pumps, surface drains, or
similar drains shall not be comnected to an individual sewage systenm.

2.8, The director may require installation of a grease interceptor or
grease trap on an individual sewage systen serving a dwelling or establish—
ment discharging a large amount of grease.

2.9. No portion of a treatment unit or disposal system shall be
located wrder area to be paved, parking lots, driving sarfaces, or any type
of structure.

2.10. There shall be a minimum of 3 feet between any portion of a
subsurface disposal systan and seasonal groundwater or rock, shale or any
other impermeable layer.

2.11, A subsurface disposal 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 surrounding dwellings or establishments
are served by a public water supply.

2.12. The evaluation of a site for the installation of an absorption
system (trench fields, serial systems, absorption beds, etc.) shall be kased
upon percolation test results and evaluation of a 6-foot excavation. Per-
colation tests shall be performed in the following manner:

2.12.1. Locatioﬁ - At least four test holes shall be placed at equal
distances over the proposed 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 lore holes fram six to eight inches in diameter at the
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site where the soil-absorption field is to be installed. The holes shall ke
dug or bored to the depth of the proposed soil absorption field (24 inch
minirmum) .

2.12.3. Scratch the bottom and sides of the hole with a sharp pointed
instrument or wire brush to remove any smeared soil surfaces which interfere
with the absorption of water into the soil.

2.12.4. Remove the loose dirt fram the hbottam 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.

2.12.6. Completely fill the test hole with water to ground level,
KReep 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 canpletion of the akove, 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 minutes divided by 6 gives the rate of fall (or
absorption) per inch and is used to calculate the amount of absorption field
required.

2.12.7.2. Average the rate of fall for all 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
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required. (See Subsection 5.1)

2,12.8. If desired, an alternate method of measurement may be
utilized, such as a marked measuring stick and batter board, if approved by
the local health department.

2,12,9, Six~-Foot Hole = A six~-foot hole shall be excavated in the

center of the proposed soil absorption system area to evaluate soil depth to
rock table and seasonal water table, If slopes at the proposed site exceed
15%, the six-foot hole shall be excavated at the location of the lowest
proposed trench of the serial system.

3.0. Septic Tanks

3.1. Septic tank capacities ghall be in accordance with the following

table:
No. of Bedroams Minimum Tank Capacity
(gallons)
2 or less 750
3 and 4 1000
Each additional bedrocm 250 gallons each

The liquid capacity for tanks serving other than individual residences
shall be determined by the following:

Up to 1500 gallons per day - Capacity = 1.5 times
daily flow.

1500 gallons per day to 4000 gallons per day -
Capacity = 1000 + .75 time daily flow

4000 gallons per day to 5000 gallons per day -
Capacity = daily flow.

Commercial establishments utilizing garbage grinders shall have tank
volume increased 20%.
The volume given is liquid capacity. Liquid capacity will be measured
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fram the bottam of the tank to the elevation of the invert of the discharge
pipe.

3.2. It is recamended that dual campartment tanks or dual tanks be
used. If a dual campartment tank or dual tanks are used, the volume ratio
of the first campartment or tank to the second campartment or tank shall
approximate 2 to 1. In a dual campartment tank, the comnection between
canpartments shall ke an elbow with a minimum diameter of 4 inches, placed
so that the invert at the partition is approximately 16 inches below the
liquid level.

3.3. Septic tanks may be constructed of reinforced concrete, steel,
fiber glass, 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 camply
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 campressive strength of four thousand (4000) pounds per scquare
inch. Reir;forcemnt shall be at least 6" x 6" mesh no. 10 welded wire
falric. Aggregate used in the concrete shall be no larger than one (1) inch
size. Concrete shall ke vibrated to minimize honey-cambing. The sidewalls
of such tanks shall be at least two and one-half (2%) inches in thickness.
The top and bottan shall have a minimum thickness of three (3) inches.

3.3.2. Brick and Block Tanks - Walls may be of 8-inch lrick masonry

with l-inch cement plaster inside finish; or 8-inch concrete blocks with

l1-inch cement plaster inside finish and cells filled with mortar. Top and
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bottam 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 opening shall be a minimm of 2 inches
alove the invert of the outlet opening.

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 hit to no more than 20% of the liquid depth.

3.4.4. The outlet shall be provided with a cast-in-place or inserted
baffle or sanitary tee, The effluent baffle shall extend into at least 35%
of the liquid depth, hut to no more than 40% of the liquid depth.

3.4.5. The top of the inlet and cutlet baffles or tees shall extend
at least six (6) inches above the flow line.

3.4.6. Minimum liquid depth shall ke 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 3000
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 ankossed, imprinted, stenciled or other wise marked in an indelible
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and legible manner with the manufacturer's name and the liquid capacity.

RECCMMENDED SEPTIC TANK DIMENSIONS

Size in Inside Inside Inside Sewage
Gallons Length Width Depth Depth
G L W D S

750 6'=-8" 314" 57-4" 4'-6"
1000 8'-o" 3'=4" 6'=0" 5'-Q"
1250 g'-g" 4'-0" 6'=0" 5'-0"
1500 10'-0" 4'=0" 6'-6" 5'-Q"
2000 12'-0" 4'-6" 6'-6" 510"
2500 13'-6" 5'=-Q" 6'=6" 5'=-Q"

3.4.10. Access - Adequate access must be provided to each campartment
of the tank for inspection and cleaning. Both the inlet and outlet devices
shall ke accessible; therefore, manholes shall ke provided at both inlet 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 subsurface absorption or other means
of effluent disposal approved by the director. (The director may require
ownership, operation, and maintenance of a hame aeration unit to be under
the control of a public or private utility regulated by the Public Service
Commission. )

4.2, Individual hame 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 sulmitted for evaluation.

5.0, The Standard Soil Absorption Field
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5.1. The design of standard soil absorption systems shall be based

upon percolaticn tests and sized in accordance with the chart below.

SOIL ABSORPTION SYSTEM SIZING
FOR SINGLE RESIDENCES

Percolation Test Results Minimm Area of Soil
(Average Time in Minutes Absorption System (Square
Required for Water to Fall Feet per Bedroam)

One Inch)

Iess than Sminutes « « « &« « « » « « « Consult with local health
department

e o o s o s s e o« o200

e e e e s v s s s s o250

5 = 10 mimutes.
11 - 30 minutes
31 - 45 minutes
46 - 60 minutes
over 60 minutes

L] - L] - L ] L] » L] L ] L] .400
e e = s a o a « « « oConsult with local health

department

R TP
" 4 8 4 =
.

.

.

.

.

.

.

.

.

.

.
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SINGLE ABSORPTION SYSTEM SIZING FOR
ESTABLISHMENTS OTHER THAN SINGLE RESIDENCES

Scuare Feet Per 1000

Percolation Test Results Gallons Sewage Per Day

Less than 5 minutes., « « « ¢« ¢ ¢« ¢« « « « Consult with local health
department

5 =10 minutes o« « + « ¢ ¢ ¢ s o+ 4 « « o 1650

11 - 30 minutesS. o o « o o « o s & « « « 2500

31 =45 minIteSe « o « 4 ¢ v e o o« &« 2950

46 - 60 minutes. + + ¢ ¢ 2 ¢« . . « « o 3300

Over 60 MINULES. « « o o =« » o o » o « « Consult with local health
department

5.2, Construction Materials

5.2.1. Pipe for gravity distrilution systems shall have a minimum
diameter of 4 inches. Smaller size pipe may be utilized for pressure dis-
trilution systems.

5.2.2. Pipe utilized in the construction of soil absorption fields
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shall conform to the following standards:

5.2.2.1. Plastic pipe AST™ - F 405 rigid, D 2729, D 2852, D 3350, D
2751, D 2836, D 3033, D 3034, D 3298.

5.2.2.2. BAsbestos cement -~ Class 1500 or 2400,

5.2.3. Perforated pipe utilized in the construction of soil absorp-
tion fields shall have a minimum of 2 rows of downward facing holes approxi-
mately 90° apart.

5.2.4. Aggregate utilized in the construction of a soil abksorption
field shall be washed gravel, crushed stone, or slag, % to 2 inches in size,
with a hardness of 3 on the Moh scale of hardness. Crushed limestone shall
be dolamitic. (Field test for hardness—aggregate shall scratch a copper
penny without leaving a residue.)

5.2.5. Straw, hay, untreated kiilding paper or newspaper may be
utilized to cover the trenches following construction of the absorption
fields.,

5.3. The construction of the standard soil absorption field with
either lewvel or sloping topography shall be in accordance with the following
specifications:

5.3.1. The trenches shall ke 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
distrilution lines of greater than 100 feet are necessary, the solid sewer
pipe fram the :septic tank shall ke connected to the center of the distri-
hation 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
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utilize trenches of greater length, ut such designs must receive approval
fram the director.

5.3.3. A minimum of 6 inches of aggregate shall be placed in the
bottan of the trench bemeath the pipe, and a minimum of 2 inches shall be
placed above the pipe.

5.3.4, Trenches shall be constructed level, consistent with the
topography and in such a manner so as to minimize the campaction or smearing
of the sides and hottams. Construction of the trenches is not to be done if
the soil forms a "wire" instead of hreaking apart when rolled between the
hands.

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 hiuilding paper or a
thickness of at least 4 sheets of newspaper prior to backfilling.

5.3.6. There shall be a minimum of 6 feet of undisturbed earth
Ibetween the sidewalls of each trench. 2Additional separation may be required
in areas of severe topography and poor soil characteristics to avoid
interaction 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 perfomed in
sach a manner to minimize the movement of heavy equipment upon the
absorption field. Backfill shall ke mounded over the system to allow for
settling and to prowte run-off froam the system. The area where the
absorption field has been constructed shall not be graded after backfilling.

5.3.9. The sewer line fram the structure to the septic tank shall be
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laid on a grade of not less than 1/8 of an inch per foot (1%).

5.3.10. If the soil absorption field is greater than 1500 square feet
in area, a siphon chamber or pamp chamber may be required to insure even
distrilution of effluent.

5.4. The construction of the standard soil absorption field in areas
of sloping topography shall be in accordance with the following specifi-
cations in &idition to the requiraments of Subsection 5.3.

5.4.1. Soil absorption fields. constructed on sloping ground shall use
a serial distrihution system.

5.4.2. Soil absorption systems shall not ke comstructed on ground
with a slope in excess of 25%.

5.4.3. The lottam of each trench and its distribution line shall be
lewvel.

5.4.4. There should ke a minimum of 6 inches of grourd cover cver the
gravel f£ill 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 can—
pletely filled with septic tank effluent to the full depth of the gravel
before effluent flows to succeeding trenches. The construction of the
relief line, cross-~over, or drop box arrangement shall incorporate the
following requirements:

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 distrilution lines

Page 136



Board of Health
Interpretive Rule 16-1
Series
or a drop box installation.

5.4.6.2. be constructed 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 backfilling
to avoid damage fram 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 exercised 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.

5.4.6.5. All other construction features of the disposal construction
of a standard absorption field.

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 standard absorption field to make up for sidewall
loss.

6.3. The piping distrilhution network within the bed shall be in-
stalled in such a manner that the pipes are located 18 inches fram 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

Page 137




Board of Health
Interpretive Rule 16-1
Series
the general design and construction requirements of the standard absorption
field.
6.4. Maximum depth of a bed shall be 36 inches, minimum depth shall

be 18 inches.

7.0. Shallow and Elevated Soil Absorption Systems - Due to the shal-

lowness of many West Virginia soils, a soil absorption systan will often
have to be shallow or elevated in fill 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 roam, and the natural slope is not
excessive., Shallow and elevated soil absorption systems presently approved
for use are: shallow fields, elevated beds, soil absorption mounds, and
unique systems designed for specific situations., Due to their camplex
construction and limited operational history, elevéted 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 constructed than elevated systems,
and may be considered for new residences.

7.1. Shallow fields and elevated beds may be utilized under con-
ditions where pervious rock table, an impermeable layer of any type, or
seasonal water table is within 3% feet of the ground surface. An elevated
bed may be constructed on either level topography or sites of up to appro-
ximately 15% slope. Construction of the bed is such that the bottam of the
trenches are 3 feet above the rock, any impermeable layer, or seasonal high

water table.

Page 138




Board of Health
Interpretive Rule 16-1
Series
Design of shallow fields and elevated beds shall correspond to the
following examples dependent upon site conditions:

7.1.1. Shallow Field

7.1.1.1. Shallow fields shall in general be constructed in accordance
with the procedures and requirements for standard absorption fields;
however, the depth of the trenches in natural ground may vary fram 6 to 18
inches. The space between trenches will vary from 6 to 12 feet depending on
the trench depth. (See 5-E Diagram)

7.1.1.2, The site shall ke filled prior to the construction of the
trench system. The site shall be filled in accordance with requirements of
Appendix B.

7.1.1.3. Topography of the site may be level, less than 3 percent
slope, or up to 15 percent slope if a serial type distrilution system is
used.

7.1.1.4., The percolation rate for design considerations shall be the
slower of the rates recorded for the natural soil at installation depth or
for the fill material.

7.2. Soil Absorption Mounds

7.2.1. Soil and Site Requirments

7.2.1.1. Soil and site factors that restrict mound systems are listed

in the following tables:
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Restricting Factors Soil Group
Slowly Permeable ' Permeable Soils with
High Water Tables
Percolation rate 60~120 min/in 3-60 min/in

Depth to pervious
Rock 24 inches 24 inches
Depth to high water

Tables 24 inches 24 inches

7.2.1.2. Minimum separation distances, as listed in Subsection 2.6,
shall be measured fram the toe of the fill to the respective feature.

7.2.2., Fill Material

7.2.2.1. Below Absorption Area - Fill material below the absorption

area shall be of a medium sand texture. The sand does not have to be
washed. (A medium texture sand is defined as 25% or more very coarse, coarse
and medium sand and less than 50% fine and very fine sand. The design
infiltration rate for medium sand texture is 1.2 gallons per saquare foot per
day.)

7.2.2.2. Above the Absorption Area - The area above the bed or

trenches (cap) should be a finer textured soil than the medium texture sand
below, to allow plant growth. The soil should have a higher water holding
capacity and prawte increased runoff due to a more dense nature. A good
quality top soil should be placed to a depth of 6 inches over the entire

mound .
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7.2.3. Mound Design

7.2.3.1. Daily waste water load for design purposes will be 130
gallons per day per bedrocm.

7.2.3.2. Absorption Area

A. Sizing - The methods for sizing absorption area vary with the
restricting factors. Examples of these methods are provided in Appendix C.

B. Configuration

1. For sites with slowly permeable soils with a seasonally high water
table the absorption area shall be in the fom of trenches.

2. For sites with pemmeable soils with a seasonally high water table
the absorption area s;'lall ke in the formm of a bed.

3. For sites with pemmeable soils over shallow pervious rock the
absorption area may be either in the fom of a bed or trenches.

4, The mourd length runs perpendicular to the slope.

7.2.3.3. Mound Dimensions - Tables listing mound dimensions are
provided in Appendix C.

7.2.4, Distrihution System - Example of a typical distrikution system

is shown below. Pipe diameters will vary depending on the length of bed or

trenches, as shown in the following table:
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Perforation Perforation
Spacing Diameter
(inches) (inches)

30 3/16
7/32
it

36 3/16
7/32
Y

Pipe Diameter

(1 inch)

(1~% inches)

(1-% inches)

Allowable Pipe Lengths (feet)

34
30
25

36
33
27

52
45
38

60
51
42

70
57
50

75
63
54

7.2.5. Pumping System

7.2.5.1. Recamended dosing frequency is four times daily. The

following table gives recamended dosing quantities for various sized

systams. The dosing volume shall be the dosing aquantity recamended in the

table or at least ten times the lateral pipe volume, whichever is greater.

Recanmended Dosing Quantity for Various Sized Homes

Home Size
No. Bedrocms

Dosing Quantity
Gallons Per Dose

LA = W b

50
75
115
150
200
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Void Volume for Various Diameter Pipes

Diameter Volume
inches gallons per foot

.041
.064
.092
.164
.368
.655
1.47

b W N
N

7.2.5.2. Specifications for design of the pump chamber are provided
in Appendix A.
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 reaquirements of the standard soil absorption
gystem, with a junction box or valving arrangement to provide for alter-
nation 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 Discharge = Individual

systems with surface discharge reaquire a lengthy approval process and, if

approved, regular operational supervision and maintenance. For these
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reasons they should only be considered for existing residences or establish-
ments when all other means of treatment and disposal have proven ineffective
and a real or potential pablic health hazard exists.

9.1. Individual Sewage System Effluent Disposal Ponds

9.1.1. Effluent fream an individual sewage treatment system may he
discharged into a stabilization pord system.

9.1.2., Individual Sewage system effluent disposal ponds shall be
designed on the basis of no more than 34 pounds of 5 day BOD per sarface
acre. For the purposes of pond sizing, it shall ke assumed that there is a
25% reduction in 5 day BOD fram a septic tank system and that there is a 70%
reduction in 5 day BOD fram a hame aeration unit. However, an individual
Sewage system effluent pond shall ke a minimun of 1800 square feet in
surface area,

9.1.3. Effluent fram 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.

9.1.4. An individual sewage system effluent pond shall ke constructed
in accordance with Subsection 15.0 of the Design Standards.

9.2. Intermittent Surface Sand Filters

9.2.1. Effluent frem an individual sewage treatment system may be
discharged to intermittent surface sand filters.

9.2.2. Effluent fram a surface sand filter may be discharged to a
stream after chlorination in accordance with the requlations and require—

ments pertaining to surface discharge of waste water.
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9.2.3. Intemittent surface sand filters preceded by a septic tank
shall be designed on a filtration rate of 5 gallons per day, per sauare
foot. There shall be two filters of design size to provide for alternation
of operation.

9.2.4. TIntermittent surface sand filters preceded by an individual
aerobic treatment system shall be designed on a filtration rate of 10
gallons per day per sauare foot. There shall be two filters of design size
to provide for alternation of operation.

9.2.5., Intemittent surface sand filters serving individual sewage
systems shall be provided with an insulated cover to maintain operation
during inclement weather,

9.2.6. The intemmittent surface sand filter must be dosed by either a
pump or sewage siphon.

9.2.7. The design and construction of an intermmittent surface sand
filter shall ke in accordance with the design and specifications provided in
figure 5-G.

10.0. Composting Toilets

10.1. Composting toilets may be utilized only in conjunction with an
approved grey water treatment and disposal systeam.

10.2. The design and construction of a camposting 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 approved grey water disposal system,

11.2. The design, construction, and application of incinerating or
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chemical toilets shall be approved by the director. The use of chemical or
incinerating toilets may be approved by the director in emergency
situations, temporary usage situations, or for recreational residences, or

isolated residernces.

12,0. Grey Water Disposal Systems

12,1, Those houses served by 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-camiercial grey water disposal systems shall consist of the
following:

12.4.1. A soil absorption field designed on the basis of a 30%
reduction in water usage, and constructed in accordance with the design
recuirements for the standard soil absorption fields.

12.4.2. A septic tank sized according to the following:

Number of Bedroams Minimum Capacity
2 or less 500
3 -4 750
5 or more Add 210 gallons for

each additional bedrocm
13.0. Privies
13.1. Every privy shall be provided with:

13.1.1. An earthen botton pit with watertight walls, or a water tight

,,,,, TV omr .. ¥ AL
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vault or other watertight receptacle with walls extending at least 6 inches
above ground level.

13.1.2. A crowned curb constructed of campacted earth or other suit-
able material, at least 6 inches thick, extending fram the top of the walls
of the pit, vault, or receptacle, in all directions over the surface of the
grourd for a distance of 18 inches.

13.1.3. A riser that is fly tight when not in use.

13.1.4. A vent pipe exteding fram the pit, valut, or receptacle to a
point at least 24 inches alove the roof of the of the superstructure or
through the wall of the superstructure. The vent shall he screened to pf:e-
vent the entrance of flies and other insects.

13.2. Privy pits may have an earthen lottamn 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 bkelow and 100 feet or more fram a
groundwater supply or individual well, arnd is so located that any leaching
therefram is disposed of in a manner that does not create a nuisance or
insanitary condition.

13.2.3. Te pit is 4 feet or less in depth, and it has hkeen
determined by the excavation of a 7 foot hole that rock or water table does
not exist within 3 feet of the kottam of the pit.

13.3. No privy shall be located within 20 feet of any dwelling or
establishment or within 10 feet of any property line.

13.4. The construction and design of the privy superstructure, valut,

pit or other type receptacle shall be such as to prevent access to the vault
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or receptacle and the contents thereof, by flies, rats, and wild or damestic
animals,

13.5. Privy wvaults, pits or receptacles shall have the contents
removed as often as necessary to prevent creating a nuisance or unsanitary
condition.

13.6. 2An 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 ke installed. for disposal of grey water.

14.0. Recirculating Toilets

14.1. Reci_rculatihg toilets and the piping for such toilets shall be
separated fran and not comnected to the potable water system of any
residence or other structure under any circumstances, Color coded pipe
shall ke used to facilitate inspection and maintenance of such installa-
tions.

14.2. Recirculating toilets shall:

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. Self-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 fram having accesSto
the contents thereof.

15,2, All fixtures, tanks, or receptacles shall ke constructed of

impervious, easily cleanable material.
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15.3. Tanks and receptacles 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 decdorize 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 nmuisance, or
an unsanitary condition.

16.0. Holding Tanks

l6.1. Holding tanks are considered a temporary means of sewage
disposal to be used for periods of time not in excess of six months., Long
term use of a holding tank, in excess of six months, must receive prior
approval fran 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.

16.3. The liquid capacity of the holding tank shall be sufficient to
contain one week design flow fram the facility to be served,

16,4, Holding tanks shall ke located in an area readily accessible
for pamping 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
requirements established for septic tanks in Part V, Subsection 3 of the
Design Standards.

16.6. Construction and installation of the holding tank shall provide
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adequate access to the tank for pumping, cleaning, and maintenance through

manhole and ¢leancuts.

16.7.

A holding tank installation shall ke provided with an audio

visual high level alam to indicate when the tank is full arnd requires

pumping.

16.8.

A contract with a licensed sewage tank cleaner for pumping and

maintenance of the tank on a regular schedule shall be required,

APPENDIX A:

Effluent Pumping for Individual Sewage Systems:

A.

l.

Paps

Types of Pumps--Non-clog sukmersible centrifugal effluent pamps

or progressing cavity positive displacement pumps.

2. Pumps shall be readily removable and replaceable without
dewatering the wet well.

3. Pump should be sized to dose a soil absorption system two to four
times a day. The recamended dosing cycle is twice a day,
however, the dose shall be no more than 75% of the distrikhution
pipe volume for all soil absorption systems utilizing four inch
pipe.

4. The pump shall ke located six to eight inches off the tank bottam
to provide additional volume for sludge settlement.

Pump Controls

1. Relays, and electrical plug-ins or sockets shall not be located

inside the wet well or access manhole. These devices must be

located above-ground in a weatherproof box or in the residence.

T~ 10N
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2.

A high water alam shall be placed within the residence.

Distrilution System

1.

2.

2.

APPENDIX B:

Pipe used for the distribution system (force main) shall ke PWC
SR 21, PW SIR 26, or Schedule 40 of 1%" to 2" diameter.

All parts of the distrikution system (manifold and laterals)
shall ke sloped slightly toward the inlet to avoid freezing and
ponding of water in the system hetween dosing.

Piping shall ke installed below the frost line.

Well

The wet well shall ke watertight and constructed of materials
that will ndt corrode. |
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.

A wet well shall be sized to provide adequate volume not only for
one day reserve capacity, hut also for single dose capacity plus
additional capacity to maintain minimum depth for operation.
The wet well tank should ke set lower than the septic tank to

provide usage of maximum capacity of the wet well.

Procedures for the construction of soil absorption systans in fill areas.

A.

Scarify the area, removing all vegetation prior to preparing for

filling. Be careful to minimize the amount of soil removed in this

step.

Plow the area to ke filled using a mold board plow, plowing perpendi-
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cular to the direction of surface slope with plow throwing soil 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 campaction of the subsoil. (Plow soil only when the
moisture content is low to avoid campaction and puddling. If a
fragment of soil occurring approximately 9 inches below the surface
can be easily rolled into a wire, the séil should not be plowed since
the moisture content is too high. If the soil is friable or dry and
falls apart when rolling it into a wire, the soil can be plowed. )

Once plowing is campleted, keep all vehicular traffic off the plowed

area. Minimize time lag between plowing and filling. If it rains

after plowing is campleted, wait until the soil dries cut before the
start of construction. Immediate filling after plowing is highly
preferable.

Suitable fill material shall consist of soil with a natural
permeability of less than thirty minutes per inch, and should contain
no large coarse fragments or delris.

Place the fill around the edge of the plowed area by dumping it on
the plowed area, keeping the wheels of the dump truck off the plowed
area. Wheel tracks in the plowed area will lead to campaction and
ruts. This will allow the effluent to flow in the ruts, eventually
resulting in seepage.

The plowed area shall ke filled in 8 to 12 inch lifts, each lift

keing campacted to not less than 95% of the maximum density (AASHO).

Initially, try to keep at least 6 inches of fill under the tracks to
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minimize sealing of the plowed layer.

Place all the fill needed in the plowed area until this area is at
the desired elevation.

Using a hacket on the crawler tractor, dig the trenches in the filled
area, Trenches should be 12 to 36 inches wide and 12 inches deep.
Using a bucket on the crawler, dump the gravel in the trench, level-
ing the gravel off to the desired elevation (6 inches above trench
kottam).

Lay the distrilution pipe in the center of the trenches, taking care
to lay it level with holes downward. Using the bhucket, dump gravel
in the trench, taking care to disturb the pipe as little as possible.
Level the gravel at the desired elevation (two inches akove the top
of the pipe).

Place straw or hay 3 to 4 inches deep (uncampacted) over the top of
the trenches.

Place s0il on top of the filled area to a depth of 1.5 feet area and
to a depth of 1 foot at the outside edge of the filled area. (Do not
drive on the tops of the trenches as you will damage the distrikution
system.) The upper 6 inches of the soil should be a good top soil,
equivalent to or of a better grade than the soil used as fill
material,

Landscape the filled area by planting grasses on the surface.
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Preface

The present Wisconsin regulation concerning private domestic
sewage treatment and disposal systems, does not allow construction
of on-site septic tanmk disposal systems in soils where the perco-
lation rate is slower tham 60 min/in., where the ground water or
creviced bedrock is closer than 3 ft beneath the bottom of the
system which is less than 5 ft from the ground surface.

The alternate system described in this manual will allow
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 creviced 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 Comstruction Procedures for Mounds in Slowly
Permeable Soils With or Without Seasonably High Water
Tables.

-Design and Comstruction Procedures for Fill Systems in
Permeable Soils with Shallow Creviced or Porous Bedrock.

-Design and Comstruction Procedures for Fill 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.




Design and Construction 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
absorption system because of site limitations such as slowly per-
meable soils, shallow soils, and high water table soils. A
number of alternate systems are being developed to overcome some
of these limitations. The septic tank-mound system is one such
system which overcomes some of these soil limitations but

allows subsurface disposal of the effluent. (Fig. 1). A number
of adaptions and modifications have been made to the mound system
for use under different soil and climate conditions. (Witz 1974;
Converse et al, 1975 a b ¢, 1978; Woeding 1975; Machmeier 1977;
Carlile et al. 1977.)

Fig. 1 A cross-section of a septic tank mound system for on-site
disposal.

The objective of this manual is to make recommendations of site char-
actaristics, design criteria and comstruction techniques for a

septic tank-mound system which will insure adequate treatment and disposal
of household sewage, These recommendations are for on-site

disposal of waste water for:

This manual is the result of research performed by the Small
Scale Waste Management Project.



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 consists 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 consists of a fill
material, an absorption area, a distribution system, a 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 consisting of a topsoil or subsoil, provides frost pro-
tection, a barrier to infiltration, retains moisture for vegetation
and promotes runoff of precipitation. The topsoil aids in estab-
lishing and maintaining a good vegetative cover.

The mound serves several functions, depending upon the type of soil
and site situation. For 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
fill and natural soil. The absorption area is raised above the
natural soil, using a suitable fill material. This places the
absorption area in a more permeable f£ill material and removes it

from the wet slowly permeable gubsoil. 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, c) 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 a 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 £ill, 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 approaches 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, 3 A cross section of a typical mound system showing the
effluent movement in permeable soil, with high water
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mound design utilizes beds for the absorption area.



SOIL AND SITE REQUIREMENTS

Table 1 gives the soil and site factors which restrict the installa-
tion of the mound for slowly permeable soils, shallow permeable 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 to high water table, d) depth to impermeable
soil layer or rock strata, e) depth to 50%Z by volume of rock frag-
ments, f) slope and g) topography factors.

Percolation Rates

Percolation rates are used to determine the suitability of the soil
for accepting effluent. For slowly permeable scils, percolation
tests are run at a depth of 20-24 in., from the natural surface,

except in cases where a more slowly permeable horizon exists above
this depth. 1In that situation, the more slowly permeable horizon

is the deciding factor. Mound systems are suitable for these slowly
permeable soils if the percolation rate is 60-120 min./in. For
shallow permeable soils the percolation test is runm at a depth of
12-16 in. below the natural surface. Mounds are suitable for these
shallow soils if the percolation rate is 3-60 min./in. For permeable
gsoils 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.

Depth to Pervious Rock

A minimum of 24 in. of unsaturated natural soil is required bemeath
the mound, This natural soil provides additional purification
capacity and serves as a buffer in protecting the ground water from
contamination. If also reduces the amount of fill material needed
for the mound, as it serves a part of the unsaturated soil needed
for purification., '

Depth to High Water Table

High ground water, including perched water tables, should be a mini-
mum of 24 in. beneath the soil surface in order to provide adequate
disposal and purification. High water tables can be determined by
direct observatiom or by soil mottling. Occurence of grey and red
soil mottling phenomena can be used to indicate periodic saturation
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 mottling 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

have resulted from a saturated soil condition many years previous.
Looking at mottling is meaningful but direct observation is preferable
it~ there is any doubt.

L



TABLE 1., Soil and Site Factors That Restrict Mound Systems

Restricting Factors Soil Group
Slowly Permeable Permeable Soils Permeable Soils
Soils With With High
Pervious Bedrock Water Tables
Percolation rate? 60-120 min/in 3=-60 min/in 3-60 min/in
Depth to pervious rock 24 in, 24 in, 24 in,
Depth to high water
tables 24 in. 24 in, 24 in.
Depth to impermeable soil b
layer or rock atrata 60 in.P 60 1in. 60 in,
Depth to SOZ.by volume
rock fragments _ 24 in, 24 in, 24 in.
Slope 6% 122¢ 122¢

dPercolation test depth at 24 im., 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 in.

bSee discussion in test.

“For percolation rate of 3-29 min/in. max. slope is 127 and for 30-60 min/
in., max. slope is 6Z.




Depth to Impermeable Soil Layer or Rock Strata

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 optimum 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 toe 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 soils. Frost penetration reduces the effective area for
lateral 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
dispersal, since the effluent can move in several directions. Less
depth is required for long narrow mounds than is required for more
square systems, because the square system concentrates the liquid
into a smaller area. Further research is needed to optimize the
distance for a given situation. Therefore a judgement decision may
be required for a given site.

Depth to 50% By Volume Rock Fragments

Rock fragments do not assist in purification and disposal of effluents.
They cause the effluent to be concentrated between the fragments, .

This may lead to saturated flow and, thus, poorer purification. If

the soil contains 50% rock fragments by volume in the upper 24 in. of
soil, then there is only half the soil available for purification 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
fragments. This is especially so for permeable soils over creviced
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 direc-
tion, away from the mound (Fig. 2). However, proper design can over-
come this limitation, egpecially in the less permeable soils. The
mound should be placed upslope and not at the base of the slope. Omn a
site where there is a complex slope, (two directions), the mound should
be situated such that the liquid is not concentrated in one area down-
slope. Upslope runoff should be diverted around the mound.

Mounds require more stringent slope specifications than conventional
systems because of their reliance on lateral movement of effluent
through the upper soil horizons. Lateral movement becomes more im-
portant as soil permeability becomes less. Thus, on more slowly per-
meable soils the maximum allowable slopes are less. For the more




permeable soils (3-29 min./in.) slope up to 12% slope should
function without surface seepage because lateral movement is not
so great. For 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 beneath

the mound. As with rock fragments, tree roots, stumps and boulders
occupy space, thus reducing the amount of soil for proper purificationm,
If no other site is available, then it is recommended to cut the trees
off at ground level, leaving the stumps., A larger mound area may be
necessary if too many stumps are involved, so sufficient soil is
available to accept the effluent,

Separating Distances or Setbacks

Separating distances should be considered between the toe of the £fill
and the respective features such as a building, well, slope and
stream. In Wisconsin, the separating distances provided in Adminis-
trative Code H62.20 shall apply between the toe of the f£ill and the
respective features. When the mound or £ill is located upslope from
a building or other features on soils with slow percolation rates or

slowly permeable subsoil layers, the separating distances should be
increased. '

Site Preparation

In selecting the site, one must consider the vegetative 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. It must not
be done with the furrow running up and down the slope. Chisel plowing
may be used in place of mold board., Roto tilling is not recommended,
as it breaks up the soil structure too much. However, roto tilling

may be used to incorporate the vegetative cover in unstructured soil
such as sand,

The important point is that a rough surface should be left in fine
textured soils. The fill will intermingle between the clods, which
should improve the infiltration rate into the natural soil (Fig. 4).
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Fig. 4 A schematic view of the plowed natural soil - fill interface
showing the intermingling of sand particles with soil clods.

Moisture content of the soil is very important when preparing the
surface. If the soil is too wet it will cause excess compaction and
smearing where the soil contacts the plow. This will reduce the in-
filtration capacity of the natural soil. Site preparation should not
take place when the soil is too wet., One way of checking moisture
content is to take a soil sample from the plow layer (7-8 in.) and
roll it between the palms of the hands, If it rolls into a ribbonm,
it is too wet to prepare. If it crumbles, site preparation can then
proceed,

Once the site is plowed, all traffic must be kept off. The fill
material can be deposited on the top with a backhoe or pushed on
from the side, preferrably the upslope side, using a track type
tractor, keeping 6 in., of fill beneath the tracks. At no time
should ruts be made in the plowed area. The fill should be placed
immediately after site preparation to aveid the possibility of
precipitation f£alling on the plowed area.

Traffic on the down slope side of the mound should be minimal to re-
duce compaction. All work should be performed from the ends and
upslope side, especially on fine textured soils. Compaction of the
natural soil downslope of the mound will reduce the lateral movement of
the effluent and possibly cause surface seepage at the toe of the mound.

FILL MATERTAL

Below Absorption Area

The fill material and its placement are the most costly component
of the mound system. Scarcity of good quality f£ill adds to the cost,
due to greater transportation costs, This mound system requires a
fill material beneath the absorption area (trenches or bed) of a



medium sand texture, According to soil classification, a medium sand
texture is defined as 25% 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 10-15% silt and clay. When it approaches that consis-
tency, the textural triangle of the Soil Comservation Science should
be consulted.

It is not necessary to screen the sand to a given specification.
Table 2 is included to give the evaluator an idea of what is accept-
able and what is not. The table includes sieve analysis for good,
bad and marginal fills. The evaluator may want to sieve a few
samples to get a better "feel" for the type of fill required.

The sand does not have to be washed. In fact, some content of fines
is desirable. Use of sandy materials with significantly higher
contents of silt and clay (for example: sandy loams) is not recom-
mended because of a higher potential for clogging. Fill material is
often obtained in sand pits where clayey silt layers may occur natu-

rally between sand deposits, These layers are, of course, unsuitable
for £il11 materials.

The design infiltration rate for medium sand texture is 1.2 gal/

ftZ/day. This infiltration rate considers that a crusting layer will
occur after a period of use.

Above the Absorption Area

The cap (area above the bed or trenches) should be a finer textured

gsoil to allow plant growth due to a higher water holding capacity and
increased runoff due to its more dense nature. Sands are not preferred,
as they drain rapidly and allow more infiltration of precipitation

into the absorption area. Often, excavated soil from 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 vegetation cover. It is recommended
that a fertility test of the material be made and the surface be limed,
fertilized and seeded according to the recommendation.

MOUND DESIGN

The design of the mound is based upon the expected daily waste-
water volume and the soil characteristics. It must be sized such
rhat it can accept the daily waste water flow without surface
seepage and the basal area, which is the natural soil area beneath
the mound, must be sufficiently large to conduct the effluent into
the underlying top soil. The system must also be designed to avoid
encroachment of the water table into the mound.

The design of the mound includes six major steps which are: (1)
daily waste water load, (2) design of the absorption area within
the mound, (3) dimensioning the mound, (4) checking the basal area
requirements (natural soil-fill interface), (5) design of the dis-
tribution network, and (6) sizing the pumping system, Each step
will be discussed. A design example is included for each type of
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Daily Waste Water Load

The average daily waste water flow is 45 gal/cap/day (Bennett et al.
1975, Witt et 'al, 1975). However, this figure should not be used for
sizing, as it does not allow for change in the number of people in a
home, or for peak flows. It is recommended that the daily flow be
estimated at 150 gal/day/bedroom. This assumed two people per bedroom
and provides a factor of safety and changes in the number of people

in the house.

Design of the Absorption Area

Sizing the absorption area. The size of the absorption area is depen-
dent upon the type of f£ill material and the daily waste water flow.
For a medium sand texture, the recommended design infiltration capac-
ity is 1.2 gal/ftz/day. (See preceeding section on fill material).
Thus, for a medium sand texture filled mound for a 3 bedroom home,

the required absorption area is: 3 bedrooms x 150 gal/day/bedroom

: 1.2 gal/ft? = 375 ft,

System configuration. The absorption area within the mound can be in
the form of trenches or beds (Fig. 5 & 6). The location of the water
table and soil permeability will dictate to some extent if a trench or
bed is used. Encroachment of the ground water into the mound of high
water table sites must be congidered in the design. For slowly per-
meable sites, the encroachment of the ground water is more severe than
on permeable sites., In order to minimize this encroachment in slowly
permeable soils, two or three narrow parallel trenches are used instead
of a bed. The trenches are sufficiently spaced so the effluent is
absorbed in the natural soil before it reaches the downslope trench.
For permeable soils, the high water encroachment is not as great, so a
narrow rectangular bed can be used. Bed widths should not be greater
than 10 ft., wide. For shallow permeable soils over creviced or porous
bedrock, either configuration could be used. If a bed is selected, it
can be square or rectangular because water table encroachment is usually
no problem in creviced or porous bedrock (Bouma et al., 1975).

The trenches and beds must be located perpendicular to the slope so as
not to concentrate the effluent into a small area as it moves later-
ally down slope. Sufficient length must be provided so all the
effluent infiltrates into the natural soil before it reaches the toe
of the mound. Otherwise surface seepage will result,

The bottom of the absorption area within the bed and trenches must be

level and at the same elevation so one area of the bed or ome trench
is not overloaded.

Mound Dimensions

Mound height. The mound height consists of the fill depth (D & E).

The trench or bed depth (F), and the cap and top soil depth (G & H)
(Fig. 7 & 9).

The £i11 depth is dependent upon purification capabilities and desires
for a given site. A minimum unsaturated flow depth of 3 ft. of soil
is needed for proper purification of the effluent (MeCoy and Ziebell
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Fig. 5 A mound utilizing a bed as the absorption area.

DIVERSIGI FOR
" SURFACE WATER

Fig. 6 A mound utilizing two trenches as the absorption area. This
system is recommended for slowly permeable soils with high water
tables.
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When the water table is greater than 2 feet beneath the soil gurface,

a minimum of 1 foot (D) of fill is necessary. This allows for the bed
or trench absorption area within the mound to be sized smaller because
of the increased infiltrative capacity of the fill over the natural soil.

For shallow permeable soils over creviced bedrock, the fill depth (D)
is a minimum of 2 feet where the natural soil depth is at the minimum
of 24 in. This extra depth provides an additional factor of safety as
the potential for contamination of a potable ground water is greater

on this site than other sites. For deeper soils over creviced bedrock,
a minimum depth of 1 ft (D) is necessary, as this allows the absorption
area to be designed smaller because of the increased infiltrative ca-
pacity of the fill material over the natural soil.

The bed or trench depth (F) should provide some water storage within
the aggregate. A minimum of 6 in. of aggregate should be place beneath
the distribution pipe with 2 in. above the pipe. This will give a
depth (F) of approximately 9 in. Clean, non-deteriorating 1/2-2 in.
stone should be used., Soft limestome should not be used, because it

will dissolve or flake off and coat the bottom of the absorption area
and, thus, may reduce the infiltration rate.

The cap and top soil (H & G) provides frost protection and promotes
runoff, The depth at the center (H) must have a minimum of 1.5 ft. of
cap and top soil, For a 3 parallel trench system, this needs to be in-
creased to 2 ft. to give sufficient slope, as the system is wider, At
the ocuter edge of the gravel (G) the cap and top soil needs to be at
least 1 ft. deep. This cap can be topsoil or finer textured subsoil,
Subsoil will probably promote more runoff but yet retain more water

for the vegetative cover. Good quality top soil 6 in. deep must be
placed over the entire mound, which provides for good vegetative

cover. Vegetation reduces runoff but provides frost protectionm.

Mound width and length. The length and width of the mound is depen-
dent upon the length and width of the absorption area, mound depth and
gide slopes of the mound., Side slopes should be no steeper thanm 3:1
(Fig. 7 & 9). The mound length runs perpendicular to the slope, because
the bed or trench length must be perpendicular to the slope so the
effluent is not concentrated in one area, but spread out along the

slope (Fig. 7, 8, 9 & 10).

The mound length consists of the end slope (K) and the bed or trench
length (B). The mound width consists of the upslope width (J), the
trench or bed width (A), the spacing between the trenches (C), if
trenches are used, and the downslope (I). On sloping sites the down-
slope width (I) will be greater than on a level site if a 3:1 side
@lope is maintained, Table 3 gives the slope correction for slopes
from zero up to 12% slopes with a 3:1 side slope.

The most critical dimensions of the mound are: mound depth (D & E),
bed or trench length (B), bed or trench width (A), the down slope
width (I) and spacing from center to center of trenches (C), if
trenches are used.
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Fig. 7 A detailed cross-section of a mound using trenches for the
absorption area. Normally used on slowly permeable soil sites.

|

l [
L L | B
|

l = omm _..__?::-"ﬁ

;. i FROM FUW\

| | -

T iT*j-::i— ]

DIST! RIBUTION TRENCH OF
! LATE - 2"

COARSE AGGREGATE

|
o
L y

Fig.8 A detailed plan view of a mound using trenches for the absorption area.
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Fig. 9 A detailed cross—section of a mound using a bed for the
absorption area, Normally used on shallow permeable soils
with creviced bedrock or permeable soils with high water

tables.
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Fig. 10 A detailed plan view of a mound using a bed for the
abgorption area.,
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TABLE 3. Downslope and Upslope Width Corrections
for Mounds on Sloping Sites.

Downslope (I) Upslope (J)
Slope Correction Correction
% Factor Factor
0 1.0 1.0
2 1.06 .94
4 1.14 .89
6 1.22 .86
8 1.32 .80
10 _ 1.44 77
12 1.57 .73

Basal Area

The basal area is the natural soil-fill interface of the mound., Its
function is to accept the effluent from the £ill, assists the £ill in
purifying the effluent, and transfer the effluent to the subsoil beneath
the mound or laterally to the subsoil outside of the mound,

The basal area required will be dependent upon the soil and site conditions.
For level sites, the total basal area beneath the mound can be used. For
sloping site the only basal area considered for design is the area beneath
and downslope of the bed or trenches. It includes the area enclosed by

Bx (A+C+ I) for a trench system (Fig. 7 & 8) or B x (A + I) for a bed
system (Fig. 9 & 10). The upslope and end slopes will transmit very little
of the effluent. The percolation rate of the natural soil will determine
how much area is required. For the following percolation rates, the design
loading rates are:

3-29 min/in - 1.2 gal/ftzéday
30-60 min/in - .74 gal/ft</day
60~120 min/in - .24 gal/ft2/day

If sufficient basal area is not available for the given design and site
conditions, then additional f£ill is required to make the mound wider for a
level site or the fill is used to extend downslope width (I) on a sloping
gite until sufficient area is available, For mounds on slowly permeable
sites with 3:1 gide slopes, it may hbe necegsary to extend this width.



Distribution System

Uniform distribution is necessary within the mound for several reasons.
For permeable soils over creviced or porous bedrock, the effluent is
spread out over the entire area of the abgorption area. This reduces
local overloading and provides for unsatuzated flow which is necessary
for proper purification. In the more slowly permeable soils it uni-
formly distributes the effluent along the entire length of the bed

or trenches. If it were concentrated in one area of the mound, the
effluent would move rapidly through the fill and laterally dowmslope
through the matural soil-fill interface., This small area would become
overloaded and result in surface seepage out the toe of the mound,

The remaining portion of the mound would be unused,

The 4 in. perforated pipe used in the conventional soil absorption
system does not uniformly distribute the effluent (Converse 1974;

Otis et al. 1978). The distribution system for the mound consists of
small diameter laterals and holes (Converse 1974; Converse et al. 1975,
Otis et al., 1978), Fig. 11 shows a typical distribution system for a
mound. For a trench system, onme lateral is sufficient per trench and
for a bed system up to 3 laterals are used. Lateral spacing is a
maximum of 3 ft. for beds for small mounds only (1-5 bedroom sized
systems). Pipe diameters will vary depending on the length of bed or
trenches. Table 4 gives the allowable lateral lengths for various size
diameter pipes and various hole spacings. For a 30 in. hole spacing
and a 1/4 in., diameter hole, maximum lateral length is 25 feet from
manifold to end of lateral for 1 in. diameter (Machmeier 1975; Converse
1974). Tee-Tee construction of manifold to laterals is preferred, but
Cross to cross construction is satisfactory, Manifold diameters of

2 or 3 in. are normally used in mounds for homes. The system must be
designed and placed so that the laterals and manifold drain after every
dosing. If the mound is downslope of the pumping chamber, then the
manifold must be on top of the laterals so the manifold draims or

crossg to cross construction used.

Pumgigg System

The components of the pumping system comsists of the pumping chamber
size, pump size, pump controls and alarm system. (Fig. 12). The
objective is to design the system so a given quantity of effluent

can be dosed at a given frequency. The more frequent dose, the less
chance of obtaining saturated flow through the fill, thus, better
purification. However, dosing too frequently could lead to faster
crusting and poorer distribution of effluent, Dosing frequencies of
4 times daily is recommended, Variations in water use from family to family
and from day to day by a given family makes it impossible to maintain
a given dosing frequency. This, coupled with the various sizes and
shapes of tanks makes it necessary to integrate the components and

design flexibility into the system to give the desired quantity per
dose,
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Fig. 11 Typical distribution system for mound with bed or trench absorptiomn -
system. Design modifications are required if distribution system
is down slope of the pumping chamber, Manifold and laterals must

drain after each dose.

TABLE 4. Allawablé Lateral Lengths (Feet) for Three Pipe Diameters,

Three Perforation Sizes, and Two Perforation Spacings
(Machmeier 1975)

Pipe Diameter

Perforation Perforation
spacing Diameter
(in) (in) (1 in) (1-1/4 in) (1-1/2 in)
30 . 3/16 34 52 70
7/32 30 45 57
1/4 25 38 50
36 3/16 36 60 75
7/32 33 51 63

1/4 27 42 34




19

ELECTRICAL
RECEPTACLE

/ AIR VENT

SEAL END | g 48
OF CONDUIT P o = '
3 1/ a\war
hie --_.\\ D\ \?\(\W"'.'&RS\\“@“
L 4" C.i. PIPE TO
" SOLID GROUND
("PVC PIPE SEAL
FROM SEPTIC END
TANK i
R
wi H.““\\HH‘{Q
" PVC PIPE
wnren-*”fﬂfﬁx\t,_ -
LEVEL F
‘T all
'F - " CONCRETE
b BN BLOCK
) N
B .‘ -

\ PUMP SWITCH

Fig. 12 A detailed cross-section view of a typical pumping chamber

Since both dosing frequency and dosing quantity camnot be achieved

due to the water use variatiom, it is more important to design for

the proper quantity per dose, Therefore, the given quantity per

doge is obtained by dividing the design load by the desired dosing
frequency. For a 3 bedroom sized mound the design load is 450 gal/day
and the recommended dosing frequency is 4 times daily which gives a
dosing quantity of 115 gal/dose. Table 5 gives the recommended dosing
quantities for various sized systems.

The dosing volume should be at least 10 times the lateral pipe
volume. This will minimize differences in discharge volumes

from first to last orfices in laterals during filling. Table 6
can be used to estimate the void volume for various diameter pipes.
If this dose volume is greater than given in Table 5 it should be
used, otherwise the value given in Table 5 should be used.
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TABLE 5. Recommended Dosing Quantity for Various Sized Homes

Home Size Dosing Quantity*
No, Bedrooms Gal/Dose

1 30
2 75
3 115
4 150
5 200

*Each gsystem needs to be checked to see if this is at least 10 times
the lateral void volume.

Pumping Chamber. Iigure 12 gives a cross-section of a typical pumping
chamber, The volume should be sufficient to provide the desired dosing
volume, space for controls, space for setting the pump on a pedestal,

and extra volume for a malfunction and flow-back after pump shuts off,
Table 7 gives a range of recommended pumping chamber sizes for the various
sized systems, Larger tanks may be used, but they may limit the flexi-
bility of adjusting the desired dosing quantity. Smaller tanks may be
used, but will limit the storage capacity. Sufficient volume must be
available to provide for the dose volume, pump pedestal and controls.

The pumping chamber and septic tank must be watertight so ground water
does not infiltrate the tanks as EXCESS WATER INTO THE MOUND SYSTEM CAN
CAUSE OVERLOADING AND FAILURE. This is particularly true for high water
table soils. Waterproofing consists of adequately sealing all joints

and coating the outside of the tanks. Application of 4 mill plastic

to the wet asphalt coating will protect the coating when backfiliing.
Precautions must be taken so pumping chambers do not float out of
position due to hydrostatic pressures on the near empty tank, Provisions
should be made so surface water does not enter the pumping chamber. This
can be achieved by extending the riser pipe 6 in. above the ground surface
(Fig., 12). If possible, all electrical controls should be mounted out-
side the tank. Easy pump disconnect should be used for easy pump removal
when pump fails,

TABLE 6. Void Volume for Various Diameter Pipes

Diameter Volume
inch gal/ft length

.041
.064
.092
.164
.368
.655
1.47

OB LN
=
PRI
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TABLE 7. Recommended Pumping Chamber Sizes for Various Sized Homes

Home Size

Minimum Pumping Chamber Size
No. Bedrooms

Gallons

250-300
250-500
500-750
500~750
750-1000

[V, B0 S VoI N Oy

Pump Selection. Proper pump selection is necessary for proper operation
of the pressure distribution system. A pump which does not supply suf-
ficient capacity at a sufficient head will not give good effluent dis-

tribution (Converse et al. 1975). Pump selection is based on its pump
performance curve, The total head is equal to:

1) the elevation difference between pump and lateral invert

2) friction loss in pipe between pump and distal end of lateral
3) recommended head at the distal end of lateral of 2 ft.

Figure 13 can be used to detarmine head at the supply end of the laterals.
and the pump size for varlious sized perforations with 30 in. hole spacing
and laterals spaced 3 ft. apart in beds or trenches 3 ft. wide. As camn
be seen, as pressure at the supply end increases, pump capacity in gpm/ft2
of absorption area increases. If the pump cannot supply the needed
capacity then the pump performanca curve will go to equilibrium with the
distribution system demand curve by following the selected curve.

As gtated earlier the recommended pressure at the distal end of the
laterals is 2 ft. which is based on field experience (Converse et al.
1975). Machmeier (1975) recommends a minimum of 6 in., at the supply
end of the lateral but small elevation- differences along the length
of the laterals will greatly affect distribution which would not be
the case when using the higher pressures, Using the 2 ft, of pressure
at the distal end of the lateral, Fig. 13 shows that the pressure

at the supply end of the lateral is 2.5 ft. for the 3 perforation
sizes considered. Otis et al. (1978) gives a more detailed procedure
for calculating head losses which should be used for larger systems,

Using 2.5 ft. of head at the supply end which gives 2 feet at thE
distal end, the flow rate for 1/4 in. perforation is 0.1l4 gpm/ft< of
absorption area (Fig. 13). For a 3 bedroom sized mound which requires
375 ft. of absorption area, a pump must have the capacity to pump

54 gpm for the total system head. Table 8 gives the necessary pump
capacity for two different perforation sizes for various sized systems,

Table 9 is used to determine the friction loss in the pipe between
the pump and the inlet to the distribution system,

For a given
flow rate, length of pipe and pipe diameter, the frictiom head can
be determined,



TABLE 8., Pump Flow for Various Sized Mounds Using a 7/32 in. and 1/4 in.
Dia. Perforations for a Pressure of 2.5 ft, at the Supply End
of the Lateral. Laterals are Spaced 3 ft. Apart with Perfor-
ations Spaced 30 in, Apart. (Based on Curves in Fig. 13).

Home Size Absorption Area For Pumping Capacitya
No. Bedrooms Distribution System 7/32 in, orifice dia. 1/4 in. orifice dia.

f£2 gpm gpm

1 125 15 20

2 250 28 36

3 375 41 54

4 500 54 70

5 525 68 90

a

pump capacity required for the total pressure head which includes elevation
difference, friction loss and desired pressure is lateral.

30,

2 50 PERFORATION SIZES 3/16" /32" i1/4"

20

.50 |-

HEAD AT SUPPLY END OF LATERAL, FEET

0 ] I L ] L ] ! 1 ]
o .02 04 .06 .08 J0o 2 14 J6 18

FLOW RATE IN GALLONS PER MINUTE PER SQUARE FOOT OF SOIL TREATMENT AREA

Fig. 13 Flow rate vs. head for perforation spacing of 30 in. and
lateral spacing of 3 ft., The lower curve for each per-
foration represents the head at the distal end of lateral
(Machmeier 1975).
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Friction Loss in Schedule 40 Plastic Pipe (C = 150)

TABLE 9.

Pipe Diameter (in)
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Check values must be removed from the pump so the manifold and pipe will
drain back into the chamber or below frost line. Otherwise, freezing will
occur in the manifold.

Pump and Alarm Control: The control system for the pumping chamber consists
of a control for operating the pump and an alarm system to detect when the
system is malfunctioning.

Pump controls must be selected which give flexibility in adjusting the on~
off depth. This adjustment is necessary because of the (a) different
sized tanks used and (b) the different dosing quantities for the various
sized systems. Without this flexibility, dosing quantity and rates cannot
be adjusted, thus resulting in too small a dose or too large a dose.

The types of controls vary in capability and cost. The more flexible and
trouble-free controls usually cost more., Selection should be based on re-
1iability and adjustability. Some of the types are:

a. The mercury level control. This is probably the most reliable and
trouble-free switch. It consists of a mercury switch sealed inside
a polyethylene bulb which hangs from above. It is strictly an on-
off switch, so two of these are required, one to turn the pump on
and another to shut it off. The distance between is adjustable, thus
they can be set for any given quantity per dose.

b. The pressure diaphragm switch. This switch has within it a small
Dicro switch which turns on when the hydrostatic pressure on the
diaphragm is great enough. Normally it will turn on and off at a
small micro switch which turns on when the hydrostatic pressure on the
the diaphragm is great enough., Normally it will turn on and off at
a 6" level differential, thus not giving the necessary flexibility.
Switches with larger differentials can be purchased, but they cannot
be adjusted on site, A vent tube is imbedded in the electrical cord
to provide atmospheric pressure within. The reliability of these
switches is somewhat poor due to condensation occurring in the vent
tube and leakage around the diaphragm., The switch may or may not be
permanently mounted to the pump. Two such switches could be assembled
in which one would turn the pump on and the other would shut it off.
These could be adjusted to give the proper dose (Fig. 14). This type
of switch should not be used in pumping chambers, due to dampness
and corrosive conditions.

c. Adjustable weighted switch. This unit consists of a control located
above the water level and two weights attached to a single cable which
extends into the liquid. The distance between the weights is adjust-
able. As the liquid level approaches the upper weight, sufficient
buoyancy force is exerted on the weights to 1ift them. This in turm
activates a magnet in the control which turns the pump om. As the
liquid level drops, the buoyancy force decreases and the magnet is
released, thus shutting off the pump (Fig. 14).
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Electrical and Alarm System

The alarm system consists of a switch, a bell and a light in the house
which can be easily seen or heard., The switch may consist of ome of

the above mentioned switches. This system must be om a circuit separate
of the pump.

As many of the electrical controls as possible should be placed outside
the pumping chamber., Corrosion and condensation are prevalent in the
chamber and may cause shortages and may be a possible safety hazard.

TURS -ON  LEVEL

= e

ey

Fig. 14 The Mercury Level Control Switch (left), Pressure Diaphragm
Switch (Center) and Adjustable Weighted Switch (right).

Siphons: Siphons can be designed where sufficient elevation exists
between the mound and the siphon chamber. However, the siphon must
be designed to deliver the same flow rate at the same head at the
distribution system as a pump system, The distribution system con-—
sisting of manifold and laterals must be designed so they drain after
each siphon, otherwise freezing will result in the manifold. This can
easily be done by placing the manifold above the laterals.



MOUND CONSTRUCTION TECHNIQUES

Mound construction procedures are just as important as the mound design.
Good design with poor construction will result in mound cperating poorly
and may result in failure, Proper equipment is essential. Small track
type tractors work best. Wheel type tractors are too difficult to maneuver
in the fill. The following is 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 principles of mound design, operation and comstruction
are not violated.

- Select a site which meets the criteria in Table 1,

- Stake out the mound on this site so that the trenches or bed runs per-
pendicular to the direction of the slope. Reference stakes are recommended
in case corner stakes are disturbed. '

~ Measure the average ground elevation along the upslope edge of bed or
upper trench. This is necessary to determine the bottom elevation of the
trenches or bed.

- Determine where the pipe from the pumping chamber connects to the dis-
tribution system in the mound.

- Trench and lay the effluent pipe from pumping chamber to mound. Cut

and cap the pipe one ft, beneath the ground surface, Lay pipe below

frost line or sloping uniformly back to the pumping chamber so that it
drains after dosing. Backfill and compact soil around pipe to prevent

back seepage of effluent along pipe. This step must be done before plowing
to avoid compacting and disturbance of surface. Fig. 15.

- Check the moisture content of the soil at 7-8 in, deep. If it is too wet,
smearing and compaction will result, thus reducing the infiltration capac-
ity of the soil., Soil moisture can be determined by rolling a soil sample
between the hands. If it rolls into a ribbon, the site is too wet to
prepare, If it crumbles, soil preparation can proceed.

- Cut trees to ground level, remove excess vegetation by mowing. Prepare
the site using a moldboard plow by plowing perpendicular to the slope.
Chisel plowing may be used if a moldboard plow is not available. Roto-
tilling must not be done on heavy soils but can be used on non~structural
soils such as sands. Immediate construction after plowing is desirable.
Avoid rutting of plowed area with vehicular traffic. Fig. 16.

- Extend the effluent pipe to several feet above the ground surface.

— Place the fill material which has been properly selected around the edge
of the plowed area. Keep wheels of truck off plowed areas. Minimize
rraffic on the downslope side of mound. Work from the end and upslope

side. Fig. 16.

-~ Move the fill material into place using a small track type tractor with



a blade, Always keep a minimum of 6 in, of sand beneath tracks to prevent
compaction of the natural soil. Fig, 17.

- Place the fill material to the required depth which is the top of the
trenches or bed. Shape sides to the desired slope. Fig. 18,

- With the blade of the tractor form the bed or trenches. Hand level the
bottom of the trenches and beds. Make sure bottoms are at the same ele-
vation and level. Fig, 19 & 20.

-~ Place the coarse aggregate in the trenches or bed., It should be 1/2-2 in.
non~deteriorating aggregate. This is the same aggregate as recommended for
the conventional system, Level aggragate to the design depth, Fig. 21,

- Placé the distribution system on the aggregate, Connect the manifold
to the pipe from pumping chamber. Slope manifold to effluent pipe. Lay
laterals fairly level, removing large rises and dips. Fig, 22.

- Place 2 in. of aggregate over the distribution pipe. Fig. 22,

- Place 4~5 in. of uncompacted straw or marsh hay, untreated building paper
or a synthetic fabric, such as Typar, Mirafi or the equivalent over
aggregate.

- Place soil on top of the bed or tremch to a depth of 1 ft. in center and

6 in. at outer edge of bed or trenches. This may be a subsoil or top soil.
Fig. 23.

~ Place 6 in. of good quality top soil over the entire mound surface. This
will raise the elevation at the center of the mound to a minimum of 1.5 ft.
(H) and the outside edges of bed or trenches to 1 ft. (G). Fig. 23.

~ Landscape the mound by planting grass, using the best vegetation adaptable
to the area. A mixture of 90% birdsfoot treefoil and 10%Z timothy may be
desirable if the mound is not manicured. If manicuring is desired, a com-
bination of 602 bluegrass, 30%Z creeping red fescue and 10% annual rye grass
may be the desired vegetative cover. Shrubs can be planted around the base
and up the sideslopes. They should be somewhat moisture tolerant since the

toe of the mound may be somewhat moist during various times of the year.
Fig. 25.

- Mound maintenance involves pumping the septic tank every 3 years to avoid
carryover of solids into the mound. A good water conservation plan within
the house assures mound will not be overloaded. Avoid excess traffic in

mound area., Winter traffic on mound should be avoided to minimize frost
penetration.



Fig. 15 Trench and lay the pipe from the pumping chamber to the mound
system. Refill trench and compact soil to avoid settling under mound.

)

Fig. 16 Plow the area beneath the mound, using a mold board or chisel plow.
Plow on the contour on sloping sites. Do not drive on plowed area.
Note how sand is dumped along the edge of plowed layer.



Fig. 17 Using crawler tractor, move sand into place., Maintain 6 in.
of sand between tracks and plowed soil to minimize compaction.

Fig. 18 Place sand to required depth and shape sides.
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Fig. 19 View showing trenches in sand, These can be placed using

a crawler tractor with blade. A wheel tractor will not
work.

Fig. 20 Hand leveling and shaping of trench bottom is essential to
get a level surface. Machine cannot get a level bottom so

some hand shaping is necessary. (Pipes are observation
tubes in a research project.)
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Fig., 22 Placement of distribution pipe in trench or bed. For trenches,
there is normally only one lateral on each side of the manifold.




Fig. 23 Placement of topsoil on mound. Note layer of hay or straw
on top of rocks prior to placement of soil, Blade on
crawler is superior to bucket for leveling. Tractor with
wheels should not be used, as it ruts up the mound too much.

Fig. 24 View of finished mound prior to final hand leveling

and
seeding.
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DESIGN EXAMPLE
for
MOUND
: on
SLOWLY PERMEARLE SOIL

An example is used to illustrate the design procedure, The method
outlined in the text is followed step by step for a situation
commonly found in practice. Example plans have also been prepared
for most site conditions encountered and are included following the
design example. These prepared plans may be used where similar site
conditions exist. In cases where these plans cannot be adapted to
the site, a mound may be designed as illustrated below.

Design a mound system for a 3 bedroom home with the following site
conditions. Several small trees are on the site. Rock fragments,

impermeable layer, and bedrock are not a factor. (Letter Notation
on Fig. A.3 and A.4 are used as references in this example)..

Slope 6%
Percolation Rate 120 min/in. at 24 inches¥*
Ground Water 24 1in.

Step 1. Select the Site

The mound site should be selected prior to house location
and road building. Consider all criteria listed in Table
1 and the discussion under the "Soil and Site Requirement”
section for all possible locations on the lot, Consider
the difficulties in construction of the mound at the
various locations. Evaluate all criteria, weigh one site
against the other, then pick the best site.

Step 2. Waste Water Load

Design loading is 150 gal/day/bedroom, so with 3 bedrooms
the design loading is 450 gal/day.

Step 3. Select the Fill Material

Select a medium sand texture. Use Table 2 as a guide.
Sometimes it is necessary to make a judgement on the
quality of sand versus the tramsportatiomn costs, but
there are sands which are too coarse or too fine that are
not acceptable. A medium sand texture will have a design

infiltration rate of 1.2 gal/ftzlday.
Step 4. Size the Absorption Area

Since the medium textured sand is being used, the infiltration
rate is 1.2 gal/ft2/day.

*Unless there is a more restrictive horizon above.
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Absorption area required = 450 gal/day + 1,2 gal/ftz/day = 375 ft2

Since this is a slowly permeable soil with high ground water, a
trench system must be used. This will spread the liquid out
along the slope and minimize the encroachment of the ground water
into the mound. Trench width of 2-4 ft is permissible.

Use a trench width of 3 ft. (A) then:

trench length = 375 ft2 + 3 ft., = 125 ft.

This is too long for a trench system. Use 2 or 3
parallel trenches of equal length, preferably 2 trenches.
More than 3 trenches may concentrate the liquid into a
small area and also raesult in higher mounds on sloping
sites.

For a 2 trench system:
Trench length = 125 ft, + 2 ft, = 62.5 ft. (B)

Trench spacing is determined by the design loading rate of
the natural soil., For a soil with percolation rate of 120
min/in., the design infiltratiom rate is 0.24 ft</day, All
of the effluent from the upslope trench must be absorbed

by the natural soil before it reaches the downslope trench
through lateral movement, Assume one~half of effluent in
each trench.

Trench spacing = 225 gal/day * 0.24 gal/ft2 +62.5 ft,
15 ft. (C) from center to center

Mound Height

Fill depth (D) = 1 ft. (min. f£ill depth beneath absorption

area)

Fill depth (E) D + slope (C+A)

1 ft. + .06 (15+3) ft.

1 fe, + 1.1

2.1 ft. (this is approximate as trenches

must be at same elevation)

Trench depth (F) = 0,75 ft. minimum depth with a min. of
0.5 ft. of aggregate below distribution system.

Cap and top soil depth (H) = 1.5 ft. which include 1 ft,
of subsoil and 0.5 ft. of top soil.

Cap and top soil depth (G) = 1,0 ft, which include 0.5 ft.
of subsoil and 0.5 ft. of top soil.
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Step 6. Mound Length and Width

End Slopes (K) = mound depth at center x 3:1 slope.
= ( (D+E)F24F+H ) x 3
= 3.8 ft, x 3
= 11,4 ft,

Upslope Width (J) = mound depth at upslope edge x 3:1 slope
x slope correction (Table 3)
= (D+M™MG) x 3 x 0.85
= 2.8 ft. x 3 x 0.85
= 7 ft.
Downslope Width (I) = mound depth at downslope edge x 3:1
slope x slope correction (Table 3)
(E+F4G) x 3 x 1,22
= 3,9 ft. x 3 x 1,22
= 14 ft.

B+ 2K
= 62,5 fr. + 2 x 11.4 ft.
85 ft.

Mound Length (L)

Mound Width (W) J+A/g+C+A/p+1
7 fe. + 1.5 ft. + 15 fe, + 1.5 ft. + 14.1 ft.
(C is center to center of trenches)

= 39 ft,

Step 7. Basal Area e

On sloping sites the basal area is that area under and down-
slope of the trenches (B x (C+A+I). On level sites it is
the total area under the mound (BxW) except for end areas.
The design loading rate of the soil with percolatiom rate of
120 min/in. is 0.24 gal/ft2/day.

Basal Area Required = daily flow + infiltrative capacity of
soil
= 450 gal/day + 0.24 gal/ft2/day
= 1875 ft

Basal Area Available = B x (C +A+I)
= 62.5 ft2 x (15 ft. + 3 ft, + 1l4.ft,)
= 2006 ft

Sufficient area is available, If it were not, then the down-
slope width (I) would be increased until sufficient area is
available.
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Distribution System

Fig. 11 and A. 7 shows typical examples of a distribution
system. Design requires selection of hole spacing and
diameter, lateral diameter and spacing, manifold length
and diameter. Lateral length is defined as the distance
from manifold (supply end) to far (distal) end. Tee to

Tee construction is preferred. For systems larger than 5
bedroom residential, procedure outlined by Otis et al.
(1978) must be used.

Hole spacing = 30 inm.
Hole diameter = 1/4 in.

Lateral length -

Lateral lengths normally are about 0.5 feet shorter than
one~half the length of tremch. 1In this example, lateral
length would be 30.5 ft. (62.5 ft. + 2 -,5 ft.).

Hole Spacing -

Holes are spaced 30 in. apart,

The followihg are hole spacing distances in inches from the

manifold to distal end of lateral. There are 13 holes per

lateral,

15, 45, 75, 105, 135, 165, 195, 225, 255, 285, 315,
345, 366

*If the last hole, based on 30 in. spacing, is équal to or
greater than 15 in., from the end of the lateral, put another
hole in the end cap of the pipe or close to it.

Lateral Diameter

Lateral diameters are dependent upon lateral lemgth, hole

size and spacing. Table 4 gives the maximum allowable length
for various hole diameters and hole spacing., For the 30 in.
spacing and 1/4 in. hole, allowable lateral lengths for 1 in.
diameter is 25 ft, and for 1 1/4 in, diameter is 38 feet.

Since lateral lemgths required is 30,5 ft., the lateral diameter
myst be 1 1/4 in.

Lateral Spacing

For trench systems, lateral spacing is from center to center
of trenches. For this example, it is 15 ft,
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Manifold Length

Manifold length is distance between the outside laterals or
summation of all lateral spacings. For this example, it
would be 15 ft.

Manifold Diameter

For these mound systems, the manifold diameter is normally

2 or 3-in., depending on the size of the pipe from the
pumping chamber to the mound and the inlet location. The
inlet can be in the side of the manifold between the laterals
(Fig. 11 or A.7),0or it can be in the end of the manifold,
preferably on the upslope edge.  In either case, the manifold
must slope toward the inlet gso it will drain., For either inlet
location, the manifold can be 2-in. diameter if the pipe is
2=-in. diameter., If the pipe from the pump is 3-in, diameter,
and the inlet is in the end, then the manifold must be 3-in.
If the inlet is in the side, then the manifold can be 2-in,

diameter. For larger systems, (greater than 5 bedroom size),,
friction losmes in manifold must be considered,

Pumping Chamber Size

Table 7 gives the recommended pumping chamber size which is
500-750 gal. capacity. The features shown in Fig. 12 should
be incorporated into it,

Pump Size

Aggume the pumping chamber is located 75 ft. from the mound
center and the elevation difference is 9 ft. from the pump
to the lateral invert.

Pump Capacity

Using the recommended pressure of 2 ft, at the distal end of
the lateral, Table 8 gives the pump capacity of 54 gpm for
1/4-in. diameter holes for a 3 bedroom sized mound. Fig. 13
can be used to determine flow rate for other pressures.

Pump Head

The total head comsists of (1) elevation difference, (2)
friction loss, and (3) desired pressure at end of laterals.

(1) elevation head = 9 ft.

(2) friction loss -

Friction loss is dependent upon flow rate and pipe diameter.
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Table 9 gives the friction loss/100 ft. of pipe for various
diameter pipes and flow rates. For flow rate of 54 gpm, the
friction loss for:

(a) 2-in, diameter is 3.98 ft/100 fe, X 75 fe. = 3,0 ft.
(b) 3=in. diameter is .67 ft/j1qg fr, X 75 ft. = .5 ft.

Either pipe can be used. Ignore friction losses for fittings.
Manifold friction loss can be estimated by adding its length
to the pipe length when figuring friction loss.

(3) Pressure at distal end of lateral

Fig. 13 can be used to determine pressure at supply end -
of lateral. For a 2 ft. pressure at distal end for 1/4~im.
diameter holes, the pressure at supply end is 2.5 ft.

Total Head = 9 ft. + 3 ft. + 2,5 ft. = 14,5 ft, for 2-in,
diameter pipe.
=9 ft, + ,5 ft. + 2.5 ft. = 12 ft, for 3-in,
diameter pipe.

Pump size

Select a pump which would pump at least 54 gpm at 14.5 ft.
of head, This given head loss is based on using a 2 in.
pipe. The pump opening will be smaller.

or

Select a pump which would pump at least 54 gpm at 12 ft,
of head. This given head loss 1is based on using a 3 in.
pipe. The pump opening will be smaller. >

Dosing Quantity

From Table 5, the net recommended dosing quantity is 113 gal/
dose. The void volume of the laterals needs to be checked

to see if the dosing quantity is 10 times the void volume.
From Table 6, the void volume of 1-1/4 in. diameter pipe is
.064 gal/ft. For 122 feet of lateral, the void valume is

7.7 gal which, when multiplied by 10, is less quantity given
in Table 5. Therefore, the volume is 115 gal/dose. Adjust-
ments need to be made for flow back so 115 gal is actually
dosed., For a 5-ft. diameter pumping chamber, the net liquid
level differential per dose cycle is 9.4 in. '

Select the controls which will give the flexibility necessary
for the proper quantity per dose (Fig. 14).
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TABLE A-1. DESIGN CRITERIA FOR A MOUND FOR A 1 BEDROOM HOME ON O TO 62 SLOPE

WITH LOADING RATES UP TO 150 GAL/DAY FOR SLOWLY PERMEABLE SOIL
Fig. A.l and A.2.

PARAMETER SYMBOL UNITS SLOPE 7
0 4

Trench Width A Ft 3 3

Trench Length B Ft 42 42 42 42

No. of Trenches - - 1 1 1 1

Mound Height D Ft 1 1 1 1
F Ft 0.75 0.75 0.75 0.75
G Ft 1 1 1 1
H Ft 1.5 1.5 1.5 1.5

Mound Width J Ft 11* 8 8 8
I* Ft 11 15 15 15
w Ft 25 26 26 26

Mound Length K Ft 10 10 10 10
L Ft 62 62 62 62

Lateral Length P Ft 20, 20. 20. 20.

Lateral Diameter - In 1 1 1

No. of Holes per Lateral** - - 9 9 9 9

Hole Spacing - In 30 30 30 30 -

Hole Diameter®* - In L 1/4 1/4 1/4 1/4

* Additional width to obtain required basal area

** Last hole is located at end of lateral which is 15" from other hole
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TAELE A~2., DESIGN CRITERIA FOR A MOUND FOR A 2 BEDROOM HOME ON O TO 6% SLOPE
WITH LOADING RATES TO 300 GAL/DAY FOR SLOWLY PERMEABLE SOIL
Fig. A.3 and A.4 ' '

PARAMETER SYMBOL UNITS SLOPE 7
_2
Trench Width A Ft 3 3
Trench Length B Ft 42 42 42 42
No. of Trenches - - 2 2 2 2
Trench Spacing c Ft 15 15 15 15
Mound Height D Ft 1 1 1 1
E Ft 1 1.4 1.7 2.1
F Ft 0.75 0.75 0.75 0.75
G Ft 1 1 1 1
H Ft 1,5 1.5 1.5 1.5
Mound Width J Ft 12 8 8 8
I* Ft 12 20 20 20
W Ft 42 46 46 46
Mound Length K Ft 10 10 10 10
L Ft 62 62 62 62
Lateral Length P Ft 20 20 20 20
Lateral Diameter - In
No. of Holes per Lateral** - - 9 9 9 9
Hole Spacing*#* - In | 30 30 30 30
Hole Diameter - In 1/4 1/4 1/4 1/4
Manifold Length R Ft 15 15 15 15
Manifold Diameteri* - In 2 2 2 2

* Additional Width to obtain required basal area
** Last hole is lotated at end of lateral which is 15" from other hole

**% Diameter dependent upon size of pipe from pump and inlet position
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TAELE A-3. DESIGN CRITERIA FOR A MOUND FOR A 3 BEDROOM HOME ON A 0 TO 6% SLOPE
WITH LOADING RATES OF 450 GAL/DAY FOR SLOWLY PERMEABLE SOILS.
Fig. A.3 and A.4,

PARAMETER SYMBOL _ UNITS SLOPE_2
0 2 4 6

Trench Width A Ft 3 3 3 3
Trench Length B Ft 63 63 63 63
No. of Trenches - - 2 2 2 2
Trench Spacing ) Ft 15 15 15 15
Mound Height D Ft 1 1 1 1

E Ft 1 l.4 1.7 2.1

F Ft a75 .75 .75 75

G Ft 1 1 1 1

H Ft 1.5 1.5 1.5 1.5
Mound Width J Ft 12% 8 8 8

i* Ft 12 20 20 20

W Ft 42 46 46 46
Mound Length K Ft 10 10 10 10

L Ft 83 83 83 83
Lateral Length P Ft 31 31 31 31
Lateral Diameter - In 1-1/4 1-1/4 . 1-1/4 1-1/4
No. of Hole per Lateral*=* : - - 14 14 14 14
Hole Spacing** - In 30 30 30 30
Hole Diameter - In 1/4 1/4 1/4 1/4
Manifold Length R Ft 15 15 15 15
Manifold Diameter*** - In 2 2 2 2

* Additonal width to obtain required basal area.
*%* Lagt hole is located 27" from previous omne.

*%% Diameter dependent upon size of pipe from pump and inlet position.



TABLE A-4,

43

DESIGN CRITERIA FOR A MOUND FOR A 4 BEDROCM HOME ON A O TO 6X% SLOFPE

WITH LOADING RATES OF 600 GAL/HEﬁ'FOR SLOWLY PERMEABLE SOILS,

Fig. A.5 and A.6.

PARAMETER SYMBOL UNITS SLOPE 7%
0 2 4 6

Trench Width Ft 3 3 3
Trench Length B Ft 56 56 56 56
No. of Trenches - - 3 3 3 3
Trench Spacing c Ft 15 15 15 15
Mound Height D Ft 1 1 1

E Ft 1 1.7 2.3 3.0

F Ft .75 .75 .75 .75

G Ft 1 1

H Ft 2
Mound Width J Ft 12% 8 8

I* Ft 12 20 20 20

W Ft 57 61 61 61
Mound Length K Ft 12 12 12 14

L Ft 80 80 80 84
Lateral Length P Ft 27.5 27.5 27.5 27.5
Lateral Diameter - In 1-1/4 1-1/4 1=1/4 1-1/4
No. of Holes per Lateral** - - 12 12 12 12
Hole Spacing#* - In 30 30 30 30
Hole Diametex - In 1/4 1/4 1/4 1/4
Manifold Length R Ft 30 30 30 30
Manifold Diameter*#*#* - In 2 2 2 2

* Additional width to obtain required basal area

**  Last hole is located at end of lateral which is 15" from previous hole,

**% Diameter dependent upon size of pipe from pump and inlet position,
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Fig. A. 3 Plan view of a mound system using 2 trenches for the absorption area.
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Fig. A. 5 Plan view of a mou
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DESIGN EXAMPLE AND PLANS
for
MOUND
on

SHALLOW PERMEABLE SOIL OVER CREVICED BEDROCK
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DESIGN EXAMPLE
for
MOUND
on
PERMEABLE SHALLOW SOIL OVER CREVICED BEDROCK

An example is used to illustrate the design procedure, The method
outlined in the text is followed step by step for a situation
commonly found in practice. Example plans have also been prepared
for most site conditions encountered and are included following the
design example. These prepared plans may be used where similar site
conditions exist. In cases where these plans cannot be adapted to
the site, a mound may be designed as illustrated below.

Design a mound system for a 3 bedroom home with the following site
conditions. Several small trees are on the site., Rock fragments,
impermeable layer, and bedrock are not a factor., (Letter Notation
on Fig. B.1l, B.2 and B.3. '

Slope 62
Percolation Rate 50 min/in. at 12 in.
Creviced bedrock 24 in.

Step 1. Select the Site

The mound site should be selected prior to house location
and road building. Consider all criteria listed in Table
1 and the discussion under the "Soil and Site Requirement”
 gection for all possible locations on the lot. Consider
the difficulties in comstruction of the mound at the
various locations. FEvaluate all criteria, weigh ome site
.against the other, then pick the best site.

Step 2. Waste Water Load

Design loading is 150 gal/day/bedroom, so with 3 bed-
rooms the design loading is 450 gal/day.

Step 3. Select the Fill Material

Select a medium sand texture., Use Table 2 as.a-guide..
Sometimes it is necessary to mak. a judgement on the
quality of sand versus the tramsportation costs, but
there are sands which are too coarse or too fine that
are not acceptable., A medium sand textyre will have

a design infiltratiom rate of 1.2 gal/ftzlday.

Step 4. Size the Absorption Area

Since the medium sand texture is being used, the infiltration
rate is 1.2 gal/ft2day.

52

Absorption area required = 450 gal/day 1.2 gal/ft2/day = 375 fr2



Since high ground water isn't a problem, the bed can be square or rec-

tangular,

On sloping sites with heavier .soils where there is a possi-

bility of some lateral movement before the effluent reaches the creviced
bedrock, a rectangular shape mound may be desirable. This example will
use a rectangular design.

Step 5,

Step 6.

. Use a bed width.of 12 f£ft. then:

bed length = 375 £t + 12 fr. = 32 ft,
Mound Height

Fill depth (D) = 2 ft. (min. fill depth beneath absorption

area.

Fill depth (E) = D + slope (A)

= 2 ft. + ,06 (12) ft.

a2 ft, + .7

= 2,7 ft, (this is approximate as bed must
be at same elevation)

Bed depth (F) = 0.75 ft. minimum depth with a min. of
0.5 ft. of aggregate below distribution system,

Cap and top soil depth (H) = 1.5 ft. which include 1 ft, of
subsoil and 0.5 ft. of top soil.

Cap and top soil depth (G) = 1.0 ft, which include 0.5 ft. of
subsoil and 0.5 ft. of top soil,

Mound Length and Width

End Slopes (K) = mound depth at center x 3:1 slope.
= (D+E+2+F+H) x 3
= 4,6 ft, x 3
= 14 ft.

Upslope Width (J)

mound depth at upslope edge x 3:1 slope
x slope correction (Table 3).

= (D+F4G) x 3 x 0.85

= 3,8 ft.

= 10 ft.

Downslope Width (I) = mound depth at downslope edge x 3:1 slope
x slope correction (Table 3)
(E+P4G) x 3 x 1.22
= 4,45 ft, x 3 x 1.22
= 16 ft.

Mound Lengtﬁ (L)

B+ 2K
32 ft. +(2 x 1l4)ft.
60 ft.



Mound Width (W) = I + A + J

= 16 + 12 + 10
= 38 ft.

Step 7. Basal Area

On sloping sites the basal area is that area under and down-
slope of the trenches (B x (A+I)., On level sites it is the
total area under the mound (BxW) except for end areas. The

design loading rate of the soil with percolation rate of
50 min/in. is 0.74 gal/ftzlday. ? °

Basal Area Required = daily flow + infiltrative capacity of soil

= 450 gal/day + 0.74 gal/ft2/day
= 608 ft2

Basal Area Available = B x (A+I)

= 32 ft, x(12 ft. + 16 ftr.,)
= 896 £t2

Sufficient area is available, If it were not, then the down-

slope width (I) would be increased until sufficient area is
available.

Step 8. Distribution System

Fig. 11 & B.3 shows typical examples of a distribution system.
Design requires selection of hole spacing and diameter,
lateral diameter and spacing, manifold length and diameter.
Lateral length is defined as the distance from manifold _
(supply end) to far (distal) end. Tee to Tee construction is
preferred. For systems larger than 5 bedroom residential,
procedure outlined by Otis et al. (1978) must be used.

Hole spacing = 30 in.
Hole diameter = 1/4-in.

Lateral length -

Lateral lengths normally are about 0.5 feet shorter

than one-half the length of tremnch. In this example
lateral length would be 15.5 ft., (32 ft., %2 - .5 ft.)

Hole spacing -

Holes are spaced 30 in. apart,

The following are hole spacing distances in inches from the
manifold to distal end of lateral. There are 7 holes per

lateral.

15, 45, 75, 105, 135, 165, 186*



Step 9.

Step 10.
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*If the last hole, based on 30 in. spacing, is equal to or
greater than 15 in, from the end of the lateral, put another
‘hole in the end cap of the pipe or close to it,

Lateral Diameter

Lateral diameters are dependent upon lateral length, hole
size and spacing. Table 4 gives the maximum allowable
length for various hold diameters and hold spacing. For
the 30 in. spacing and 1/4 in. hole, allowable lateral
lengths for 1 in. diameter is 25 ft. and for 1 1/4 in. is
38 ft. Since lateral lengths required is 15.5 ft, the
lateral diameter can be 1 in,

Lateral Spacing

Bed is 12 ft, wide, using a maximum spacing of 3 ft. between
laterals. Beds will require 4 parallel laterals on each
side of manifold.

Manifold Length

Manifold length is distance between the outside laterals or

summation of all lateral spacings. For this example, it
would be 9 ft,

Manifold Diameter

For these mound systems, the manifold diameter is normally 2
or 3 in., depending on the size of the pipe from the pumping
chamber to the mound and the inlet location., The inlet can
be in the side of the manifold between the laterals, (Fig. 11
or B, 3) or it can be in the end of the manifold, preferably
on the upslope edge. In either case, the manifold must slope
toward the inlet so it will drain, For either inlet location,
the manifold can be 2 in. diameter if the pipe is 2 in.
diameter, If the pipe from the pump is 3 in. diameter, and
the inlet is in the end, then the manifold must be 3 in. If
the inlet is in the side, then the manifold can be 2 in. dia-
meter, For larger systems (greater than 5 bedroom size),
friction losses in manifold must be considered.

Pumping Chamber Size

Table 7 gives the recommended pumping chamber size which is
500-750 gal, capacity. The features shown in Fig. 12 should
be incorporated into it.

Pump Size

Assume the pumping chamber is located 75 ft., from the mound

center and the elevation difference is 9 ft, from the pump
to the lateral invert.



Pump Capacity

Using the recommended pressure of 2 ft, at the distal end of
the lateral, Table 8 gives the pump capacity of 54 gpm for
1/4 in. diameter holes for a 3 bedroom sized mound. Fig. 13
can be used to determine flow rate for other pressures,

Pump Head

The total head comsists of (1) elevation difference, (2)
friction loss, and (3) desired pressure at end of laterals,

(1) elevation head = 9 ft,

(2) friction loss -

Friction loss is dependent upon flow rate and pipe diameter,
Table 9 gives the friction loss)lOO ft. of pipe for various

diameter pipes and flow rates. For flow rate of 54 gpm the
friction loss is: '

(a) 2 in. dia. is 3.98 ft/109 g, x'75 fr. = 3.0 ft.

Either pipe can be used. Ignore friction losses for fittings.
Manifold frictionm loss can be estimated by adding its length
to the pipe length when figuring friction loss.

(3) Pressure at distal end of lateral

Fig. 13 can be used to determine pressure at supply end of
lateral, For a 2 ft. pressure at distal end for 1/4 in.
diameter holes, the pressure at supply end is 2.5 ft,

Total Head = 9 fe. + 3 £, + 2,5 ft, = 14,5 ft, for 2 in. dia.
pipe.
=9 ft, + .5 ft. + 2,5 ft. = 12 ft. for 3 in. dia.
pipe.

Pump Size

Select a pump which would pump at least 54 gpm at 14.5 ft,
of head. This given head loss is based on using a 2 in.
pipe. The pump opening will be smaller.

or

Select a pump which would pump at least 54 gpm at 12 ft.. of
head, This given head loss is based on using a 3 in. pipe.
The pump opening will be smaller,



Step 1l1.

. Step 12.

Dosing Quantity

From Table 5 the net recommended dosing quantity is 115 gal/
dose. The void volume of the laterals needs to be checked

to see if the dosing quantity is 10 times the void volume.
From Table 6 the void volume of 1 1/4" diameter pipe is .041
gal/ft. TFor 124 feet of lateral, the void volume is 5.1 gal
which,when multiplied by 10, is less quantity given in Table 5.
Therefore, the volume ig 115 gal/dose.

Adjustments need to be made for flow back so 115 gal is
actually dosed. For a 5-ft, dia, pumping chamber, the net
liquid level differential per dose cycle is 9.4 in.

Select the controls which will give the flexibility necessary
for the proper quantity per dose (Fig. 14).
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TABLE B-1. DESIGN CRITERIA FOR A 1 BEDROOM HOME FOR A MOUND ON 0 TO 12%Z SLOPE
WITH LOADING RATES UP TO 150 GAL/DAY FOR SHALLOW PERMEABLE SOIL
OVER CREVICED BEDROCK. B.l, 2, 3 and 4,
PARAMETER SYMBOL UNITS PERCOLATION RATE MIN/IN
3-60 3-29

Slope - yA 0 2 4 6 8 103 123£.=
Bed Width Ad Ft 10 10 10 10 10 10 10
Bed Length B Ft 13 13 13 13 13 13 13
Mound Height D Ft 2 2 2 2 2 2

E Ft 2.2 2.4 2.6 2.8 3.0 3.2

F Ft 75 .75 75 .75 .75 .75 .75

G Ft 1 1 1 1 1 1 1

H Ft 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Mound Width J Ft 12 1 10 10 9 9 9

I Ft | 12 13 14 17 18 21 26

W Ft 3 3 3 37 37 41 45
Mound Length K Ft 12 12 12 13 13 13 15

L Ft 37 37 37 39 39 39 43
Lateral Length p4 Ft 12.5 12,5 12.5 12.5 | 12.5 12,5 12.5
Lateral Diameter - In 1 1 1 1 1 1 1
No. of Holes per
Lateral - - 6 6 6 6 6 6 6
Lateral Spacing S Ft 3 3 3 3 3 3
No, of goles per
Lateral - Ft 6 6 6 6 6 6 6
Hole Spacingl - In 30 30 30 30 30 30 30
Hole Diameter - In 1/4  1/4  1/4 1/4 1/4 1/4  1/4
Manifold Length R Ft 6 6 6 6 6 6 6
Manifold Diameters - In 2 2 2 2 2 2 2

L

Tast hole is located at end of lateral which is 15" from previous hole

2 piameter dependent upon size of pipe from pump and inlet posaition.

3 On steep sloping sites of 10-12Z it may be desirable to reduce depth D to

1.5 ft so E isn't so great or reduce the width of bed.

5 Beds can be any desired width.

Use a manifold with laterals only on one side.

J

L.
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TABLE B-2. DESIGN CRITERIA FOR A 2 BEDROOM HOME FOR A MOUND ON 0 TO 12% SLOPE
WITH LOADING RATES UP TO 300 GAL/DAY FOR SHALLOW PERMEABLE SOIL
OVER CREVICED BEDROCK,

PARAMETER SYMBOL UNITS PERCOLATION RATE MIN/IN
3=-60 3=29
Slope - 7 o 2 4 6 8 108 12°
Bed Width A Ft 10 10 10 10 10 10 10
Bed Length B Ft 25 25 25 25 25 25 25
Mound Height D Ft 2 2 2 é 2 2 2
E Ft 2 2,2 2.4 2.6 2.8 3.0 3.2
F Ft o75 .75 75 .75 75 .75 .73
G Ft 1 1 1 1 1 1 1
H Ft 1.5 1.5 1.5 1,5 1.5 1.5 1,5
Mound Width J Ft 12 11 10 10 9 9 9
I Ft 12 13 14 17 18 21 26
w Ft 34 34 34 37 37 41 45
Mound Length K Ft 12 12 12 13 13 13 15
L Ft 49 49 49 51 51 51 55
Lateral Length p4 Ft 12 12 12 12 12 12 12
Lateral Diameter - In 1 1 1 1 1 1 1
No. of Laterals - - 6 6 6 6 ‘6
Lateral Spacing S Ft 3 3 3 3 3 3 3
No. of Holes per
Laterall - - 5 5 5 5 5 5 5
Hole Spacingl - In 30 30 30 30 30 30 30
Hole Diameter - In 1/4 1/4 1/4 1/4 1/4 1/4 1/4
Manifold Length R Ft 6 6 6 6 6 6 6
Manifold Diameter? - In 2 2 2 2 2 2 2
1 End of lateral is 9" from last hole; since it isn't equal to or greater than
15 no hole is placed at end of lateral.
2 Diameter dependent upon size of pipe from pump and inlet position,
3 On steep sloping sites of 10-12% it may be desirable to reduce depth D to
1.5 ft so E isn't so great or reduce the width of bed.
4 This design is based on a manifold with laterals on both sides. It could be
designed using 24 ft laterals with manifold at end,
5

Bed can be anv desired width.
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TABLE B-3, DESIGN CRITERIA FOR A 3 BEDROCM HOME FOR A MOUND ON 0 TO 127 SLOPE
WITH LOADING RATES UP TO 450 GAL/DAY FOR SHALLOW PERMEABLE SOIL
OVER CREVICED BEDROCK.

PARAMETER SYMBOQL, UNITS PERCOLATION RATE MIN/IN
3-60 3-29

Slope - x | o 2 4 6 8 103 123
Bed Width Ad Fe | 10 10 10 10 10 10 10
Bed Length B Ft 38 38 38 38 38 38 38
Mound Height D Ft 2 2 2 2 2 2 2

E Ft 2 2.2 2,4 2.6 2.8 3.0 3.2

F Ft «75 .75 75 75 .75 .75 .75

G Ft 1 1 1 1 1 1 1

H Ft 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Mound Width J Ft 12 11 10 10 9 9 9

I Ft 12 13 14 17 18 21 26

W Ft 34 34 34 37 37 41 45
Mound Length K Ft 12 12 12 13 13 13 15

L Ft 62 62 62 64 64 64 68
Lateral Length P Ft 18.5 18.5 18,5 18.5 18.5 18,5 18.5
Lateral Diameter - In 1 1 1 1 1 1 1
No. of Laterals - - 6 6 6 6 6 6 6
Lateral Spacing S Ft 3 3 3 3 3 3 3
No. of Holes per
Laterall - - 8 8 8 8 8 8 8
Hole Spacingl - In 30 30 30 30 30 30 30
Hole Diameter - In 1/4 1/4 174 1/4 1/4 1/4 1/4
Manifold Length R Ft 6 6 6 6 6 6 6
Manifold Diameter? - In 2 2 2 2 2 2 2

Last hole is located at end of lateral which is 27" from previous hole.
Diameter dependent upon size of pipe from pump and inlet position.

3 On steep sloping sites of 10-12% it may be desirable to reduce depth D to
1.5 ft so E isn't so great or reduce the width of bed.

4 Use a manifold with lateral only on one side.

Beds can be any desired width.
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TABLE B-4, DESIGN CRITERIA FOR A 4 BEDROOM HOME FOR A MOUND ON 0 TO 12% SLOPE

WITH LOADING RATES UP TO 600 GAL/DAY FOR SHALLOW PERMEABLE SOIL OVER
CREVICED BEDROCK,

PARAMETER SYMBOL _UNITS ____ PERCOLATION RATE MIN/IN
3-60 3-29
Slope - o 2 4 6 8 103 123
Bed Width Ad Ft 110 10 1.0 10 10 10 10
Bed Length B Ft 50 50 50 50 50 50 50
Mound Height D Ft 2 2 2 2 § 2 2 2
E Ft 2 2.2 2.4 2.6, 2.8 3.0 3.2
F Ft 75 .75 .75 ,75¢ .75 .75 .75
G Ft b1 1 1 1 3 1 1 1
u Ft 1.5 1.5 1.5 1.5 ; 1.5 1.5 1.5
Mound Width J Ft 12 11 10 10 ; 9 9 9
I Fe  j12 13 14 17 ' 18 2L 26
W Fe 134 34 34 37 37 41 45
Mound Length K Ft 12 12 12 13 13 13 15
L Ft 7% 1% 74 76 ' 76 76 78
Lateral Length p2 Ft 26,5 24,5 24.5 26.5 . 26,5 24,5 24,5
Lateral Diameter - In 1 1 1 1 ‘' 1 1 1
No, of Laterals - ~ 6 6 6 6 % 6 6 6
Lateral Spacing S Ft 3 3 3 3 % 3 3 3
No. of Holes per 5
Laterall - - 10 10 10 10 ° 10 10 10
Hole Spacingl - In 30 30 30 30 . 30 30 30
Hole Diameter - In /6 1/4 /4 1/6 . 1/6  1/4  1/4
Manifold Length R Ft 6 6 6 6 | 6 6 6
Manifold Diameter? = In 2 2 2 2 12 2 2
1 End of lateral is 9" from last hole; since it isn't equal to or greater than
15, no hole is placed at end of lateral,
2 Diameter dependent upon size of pipe from pump and inlet position.
3 on steep sloping sites of 10-~12% it may be desirable to reduce depth D to
1.5 ft so E isn't so great or reduce the width of bed.
4

Use a manifold with lateral only on one side.

- . o —
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site, the bed slope can be rectangular or square,

Fig. B, 1 Plan view of a mound using a bed for the absorption area, For the creviced bedrock
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DESIGN EXAMPLE
for
MOUND
on
PERMFABLE SOIL WITH HIGH WATER TABLE

An example is used to illustrate the design procedure. The method
outlined in the text is followed step by step for a situation
commonly found in practice., Example plans have also been prepared
for most site conditions encountered and are included following the
design example. These prepared plans may be used where similar site
conditions exist. In cases where these plans cannot be adapted to
the site, a mound may be designed as illustrated below.

Design a mound system for a 3 bedroom home with the following site
conditions. Several small trees are on the site. Rock fragments,
impermeable layer and bedrock are not a factor., (Letter Notatiom
on Fig. C.1 and C.3 are used as references in this example).

Slope 6%
Percolation Rate 50 min/in., at 24 in.
Ground Water 24 in,

Step 1. Select the Site

The mound site should be selected prior to house location
and road building. Consider all criteria listed in Table
1 and the discussion under the "Soil and Site Requirement"
section for all possible locations on the lot. Consider
the difficulties in construction of the mound at the
various locations. Evaluate all criteria, weigh one site
against the other, then pick the best site.

Step 2. Waste Water Load

Design loading is 150 gal/day/bedroom, so with 3 bedrooms
the design loading 1s 450 gal/day.

Step 3. Select the Fill Material

Select a medium sand texture. Use Table 2 as a guide.
Sometimes it is necessary to make a judgement on the
quality of sand versus the transportation costs, but there
are sands which are too coarse or too fine that are not
acceptable. . A medium sand texture will have a design
infiltration rate of 1.2 gal/ftzlday.A

Step 4., Size the Absorption Area

Since the medium sand texture is being used, the infil-
tration rate is 1.2 gal/ftZ/day.
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Absorption area required = 450 gal/day+1.2 gal/ftz/day = 375 ft2,

Since this is a permeable soil with high ground water, a bed
system can be used, Maximum bed widths are 10 ft. Since

the soil percolation rate is 50 min/in. (indicating heavier
soil) and situated on a slope, it is desirable to make the
bed longer and narrower. This will spread the liquid along
the slope. Some lateral movement of liquid will occur, since
it is a heavier soil, By making it longer and narrower, it
will reduce the possibility of seepage out the toe.

Use a bed width of 8 ft., (A) then:
bed length (B) = 375 ft2 + 8 ft, = 47 ft.

Mound Height

Fill depth (D)
area)

1 ft. (min. fill depth beneath absorption

Fill depth (E) = D + slope (C+A)

1 fe. + .06 (8) ft.

1 £ft. + .5

1,5 ft. (this is approximate as bed

must be at same elevation)

Bed depth (F) = 0.75 ft, minimum depth with a minimum of

0.5 ft. of aggregate below distribution system.

Cap and top soil depth (H) = 1.5 ft, which include 1 ft. of
subsoil and 0.5 ft. of top soil

Cap and top soil depth (G) = 1.0 ft. which include 0.5 ft. of
subsoil and 0.5 ft. of top soil.

Mound Length and Width
End Slopes (K) = mound depth at center x 3:1 slope.
= ( (D+E)+2+F+H)x3
= 3,5 ft. x 3
= 10 ft,.
Upslope Width (J) = mound depth at upslope edge x 3:1 slope
x slope correction (Table 3).
= (D+F4G) x 3 x 0.85
= 2.8 ft. x 3 x 0.85
= § fr,
Downslope Width (I)

mound depth at downslope edge x 3:1
slope x slope correction (Table 3).
(E+F+G) x 3 x 1.22

3.3 ft, x 3 x 1.22

13 ft.
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Mound Length (L) = B+ 2 K
= 47 £ft, + 2 x 10 ft.
= 67 ft,

Mound Width (W) = T + A + K
= 13+ 83+ 8§
= 29 ft,

Basal Area

On sloping sites the basal area is that area under and down-
slope of the bed (B x (A+I). On level sites it is the total
area under the mound (BxW) except for end areas. The design
loading rate of the soil with percolation rate of 50 min/in.
is 0.74 gal/ft2/day.

Basal Area Required = daily flow + infiltrative capacity of
soil
= 450 gal/day + 0.74 gal/ft2day
= 608 £t

Basal Area Available = B x (A+I)
= 47 ft., = ( 8 + 13)ft.
= 987 £t

Sufficient area is available, If it were not, then the
downslope width (I) would be increased until sufficient
area is available.

Distribution System

Fig. 11 and C. 3 shows typical examples of a distribution system.
Design requires -selection of hole spacing and diameter,

lateral diameter and spacing, manifold length and diameter,
Lateral length is defined as the distance from manifold

(supply end) to far (distal) end. Tee to Tee construction is

preferred. For gystems larger than 5 bedroom residential,
procedure outlined by Otis et al., (1978) must be used.

Hole spacing = 30 in.
Hole diameter = 1/4=in,

Lateral length -

Lateral lengths normally are about 0.5 feet shorter than one-
half the length of bed. In this example, lateral length would
be 23 ft., (47 + 2 - .5)

Hole spacing -

Holes are spaced 30 in. apart,

[
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The following are hole spacing distances in inches from the
manifold to distal end of lateral. There are 10 holes per
lateral.

15, 45, 75, 105, 135, 165, 195, 223, 255, 276%

*If the last hole, based on 30 in. spacing, is equal to or

greater than 15 in. from the end of the lateral, put another
hole in the end cap or close to it,

Lateral Diameter

Lateral diameters are dependent upon lateral length, hole
gize and spacing. Table 4 gives maximum allowable length
for various hole diameters and hole spacings, For the

30 in. spacing and 1/4 in. hole, allowable lateral lengths
for 1 in. diameter is 25 ft. and for 1 1/4 in. diameter is
38 ft. Since lateral length required is 23 ft,, lateral
diameter of 1 in., is satisfactory.

Lateral Spacing

Bed width is 8 ft, TFor 3 laterals on each side of manifold,
the lateral spacing is 32 in, This gives 16 in. from lateral
to edge of bed.

Manifold Length

Manifold length is distance between the outside laterals or
summation of all lateral spacings. For this example, it
would be 64 in,

Manifold Diameter

For these mound systems, the manifold diameter is normally 2
or 3-in., depending on the size of the pipe from the pumping
chamber to the mound and the inlet location. The inlet can
be in the side of the manifold between the laterals, (Fig.
11 or C.3), or it can be in the end of the manifold, prefer-
ably on the upslope edge. In ejither case, the manifold must
slope toward the inlet so it will drain. For either inlet
location the manifold can be 2-in, diameter if the pipe is
2=in, diameter, If the pipe from the pump is 3-in. diameter,
and the inlet is in the end, then the manifold must be 3-in.
If the inlet is in the side,then the manifold can be 2-in,
diameter, For larger systems (greater than 5 bedroom),
friction losses in manifold must be considered..
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Pumping Chamber Size

Table 7 gives the recommended pumping chamber size which 18"~
750 gal. capacity. The features shown in Fig.l2 should be
incorporated into it.

Pump Size

Assume the pumping chamber is located 75 ft, from the mound
center and the elevation difference is 9 ft. from the pump
to the lateral invert.

Pump Capacity

Using the recommended pressure of 2 ft, at the distal end of
the lateral, Table 8 gives the pump capacity of 54 gpm for
1/4-1in. diameter holes for a 3 bedroom sized mound. Fig.1l3
can be used to determine flow rate for other pressures.

Pump Head

The total head comsists of (1) elevation difference, (2)

-~ friction 1oss, and (3) desired pressure at end of laterals.

(1) elevation head = 9 ft.

(2) friction loss -

Friction loss is dependent upon flow rate and pipe diameter,
Table 9 gives the friction loss/100 ft, of pipe for various
diameter. pipes and flow rates. For flow rate of 54 gpm, the
friction loss for:

(a) 2-in. diameter is 3.98 ft/100 ft. x 75 ft. = 3.0 ft.
Either pipe can be used. Ignore friction losses for fittings.
Manifold friction loss can be estimated by adding its length
to the pipe length when figuring friction loss.

(3) Pressure at distal end of lateral

Fig. 13 can be used to determine pressure at supply end

of lateral. For a 2 ft. pressure at distal end for 1/4-in.
diameter holes, the pressure at supply end is 2.5 ft.

Total Head = 9 ft, + 3 ft, + 2.5 ft. = 14,5 ft, for 2 in.
diameter pipe.
=9 ft, + .3 ft. + 2,5 ft. = 12 ft. for 3-in.
diameter pipe. '
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Pump size

Select a pump which would pump at least 54 gpm at 14.5 ft.
of head. This given head loss is based on using 2 in.
pipe. The pump opening will be smaller

or

Select a pump which would pump at least 54 gpm at 12 ft.
of head. This given head loss is based on using a 3 in.
pipe. The pump opening will be smaller.

Dosing Quantity

From Table 5 the net recommended dosing quantity is 115 gal/
dose. The void volume of the laterals needs to be checked
to see if the dosing quantity is 10 times the void volume.
From Table 6 the void volume of 1 in. diameter pipe is

.041 gal/ft. For 138 feet of lateral, the void volume is
5.6 gal. which, when multiplied by 10, is less quantity
given in Table 5. Therefore, the volume is 115 gal/dose.
Adjustments need to be made for flow-back, so 115 gal. is
actually dosed. For a 5-ft. diameter pumping chamber, the
net liquid level differential per dose cycle is 9.4 in.

Select the comtrols which will give the flexibility necessary
for the proper quantity per dose (Fig. 14).
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TABLE C-1. DESIGN CRITERIA FOR A MOUND FOR A 1 BEDROOM HOME ON 0-12% SLOPE

FOR LOADING RATES OF 150 GAL/DAY FOR PERMEABLE SOIL WITH HIGH
WATER TABLE. FIG. C.1 and C.2.

PARAMETER SYMBOL UNITS PERCOLATION RATE MIN/IN
3-60 . 3-29
Slope - % 4 6 8 10 12
Bed Width A Ft 4 4 4 4 4 4 4
Bed Length B Ft 32 32 32 32 32 32 32
Mound Height D Ft 1 1 1 1 1 1 1
E Ft 1 1.1 1.2 1.2 1.3 1.4 1.5
F Ft. 0.75 0.75 0.75 0.75f 0.75 0.75 0.75
G Ft 1 1 1 1 1 1 1
H Ft 1.5 1.5 1.5 1.5| 1.5 1.5 1.5
Mound Width J Ft 9 9 8 8 7 7 6
I Ft 9 10 11 12 13 14 15
W Ft |22 23 23 26 | 2 25 25 ~,
Mound Length K Ft 10 10 10 10 10 11 11 et
L Ft 52 52 52 52 52 53 53
Lateral Length P Ft 15.5 15.5 15.5 15.5 15.5 15.5 15.5
Lateral Diameter - In 1 1 1 1 1 1 1
No. of Laterals - - 2 2 2 2 2 2 2
No. of Holes per
Lateral#* - - 7 7 7 7 7 7 7 \
Hole Spacing* - In 30 30 30 30 30 30 30
Hole Diameter - In 1/4 1/4 1/4 1/4 1/4 1/4 1/4

* Last hole is located at end of lateral which is 21" from previous hole.
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TABLE C~2. DESIGN CRITERIA FOR A MOUND FOR A 2 BEDROOM HOME ON 0-12% SLOPE
FOR LOADING RATES OF 300 GAL/DAY FOR PERMEABLE SOIL WITH HIGH
WATER TABLE. FIG. C.l1l and C.2.
PARAMETER SYMBOL _ UNITS _PERCOLATION RATE MIN/IN
3-60 ’; 3-29
Slope - Z 2 10 12
Bed Width A Ft 6 6 6 6
Bed Length B Ft 42 42 42 42 42 42
Mound Height D Ft 1 1 1 1 1 1
E Ft 1 1.1 1.2 1.4 1.5 1.6 1.8
F Ft .75 .75 .75 75 .75 .75 .75
G Ft 1 1 1 1 1 1 1
H Ft 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Mound Width J Ft 9 9 8 8 7 7 6
I Ft 9 10 11 12 113 15 17
W Fr  l60 61 6L 62 . | 62 66 65
Mound Length K Ft 10 10 10 10 10 11 11
L Ft 62 62 62 62 62 64 64
Lateral Length P Ft 20 20 20 20 20 20 20
Lateral Diameter - In .l 1 1 1 1
No. of Laterals - -
Lateral Spacings S Ft 3 3. 3 3 3 3 -3 v
No. of Holes per :
Lateral#* - - 8 8 8 8 8 8 8
Hole Spacing* - In 30 30 30 30 30 30 30
Hole Diameter - In 1/4 1/4 1/4 1/4 1/4 1/4 1/4
Manifold Length R Ft 3 3 3 3 3 3 3
Manifold Diameter** - In 2 2 2 2 2 2 2

* Last hole is located at end of lateral which is 15" from previous hole.

**%* Diameter dependent upon size of pipe from pump and inlet positionm.




TABLE C-3.

FOR LOADING RATE OF 450 GAL/DAY FOR PERMEABLE SOIL WITH HIGH

WATER TABLE.

FIG. C. 1 and C.2.

DESIGN CRITERIA FOR A MOUND FOR A 3 BEDROOM HOME ON 0-12% SLOPE

PARAMETER SYMBOL _ UNITS PERCOLATION RATE
0-60 3-29
Slope 10 12
Bed Width A Ft 8 8
Bed Length B Ft 47 47 47 47 47 47 47
Mound Height - D Ft <1 1 1 1 1 1
E Ft 1.2 1.3 1.5 1.6 1.8 2.0
F Ft 75 .75 .75 .75 .75 .75 75
G Ft 1 1 1 1 1 1
H Ft 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Mound Width J Ft 9 8 8 7 7 6
I Ft 9 11 12 13 15 17 18
W Ft 26 28 28 29 30 32 32 :
Mound Length K Ft 10 10 10 10 11 11 12 -
L Ft 67 67 67 67 69 69 71
Lateral Length P Ft 23 23 23 23 23 23 23
Lateral Diameter - In 1 1
No., of Laterals - - 6
Lateral Spacing S In 32 32 32 32 32 32 32
No. of Holes per : .
Lateral#* - - 10 10 10 10 10 10 10 \
Hole Spacing * - In 30 30 30 30 30 30 30
Hole Diameter - In 1/4 1/4 1/4 1/4 1/4 1/4 1/4
Manifold Length R In 64 64 64 64 64 64 64
Manifold Diameter** - In 2 2 2 2 2 2 2

* Last hole is located at end of lateral which is 21" from previous hole.

** Diameter dependent upon size of pipe from pump to inlet position.




75

TABLE C-4. DESIGN CRITERIA FOR A MOUND FOR A 4 BEDROOM HOME ON 0-12% SLOPE

FOR LOADING RATE OF 600 GAL/DAY FOR PERMEABLE SOIL WITH HIGH
WATER TABLE., FIG. C. 1 and C.2.

PARAMETER SYMBOL _UNITS PERCOLATION RATE
0-60 . 3-29

Slope - Z 0 2 4 6 8 10 12
Bed Width A Ft 10 10 10 10 10 10 10
Bed Length B Ft 50 50 50 50 50 50 50
Mound Height D Ft 1 1 1 1 1 1 1

E Ft 1 1.2 1.4 1.6 1.8 2 2.2

F Ft 0.75 0.75 0.75 0.75 0.75 0.75 0.75

G Ft 1 1 1 1 1 1 1

H Ft 1.5 1.5 1.5 1.5 | 1.5 1.5 1.5
Mound Width J Ft 9 8 8 8 7 7 6

I Ft 9 11 13 14 17 18 19

W Ft 28 29 31 32 34 35 35
Mound Length K Ft 10 10 10 10 11 11 12

L Ft 70 70 70 70 72 72 74
Lateral Length P Ft 24,5 24,5 24,5 24.5 24,5 24,5 24,5
Lateral Diameter - In 1 1 1 1 1 1 1
No. of Laterals - - 6 6 6 6 6 6 6
Lateral Spacing S Ft 3 3 3 3 3 3 3 v
No. of Holes per
Lateral# - - 10 10 10 10 10 10 10
Hole Spacing - In 30 30 30 30 30 30 30
Hole Diameter - In  |1/4 1/4 1/4 1/4 /6 1/4  1/4
Manifold Length R Ft 6 6 6 6 6 6 6
Manifold Diameter* =~ In 2 2 2 2 2 2 2

* End of lateral is 9 in. from last hole, since it isn't equal to or greater

than 15, no hole is placed at end of lateral.
k%

Diameter dependent upon size of pipe from pump and inlet position
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COARSE AGGREGATE

BED OF

DISTRIBUTION
LATERAL

Fig. C.1 Plan view of mound using a bed for the absorption area, For the creviced bedrock site

the bed slope can be rectangular or square,
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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 receptacles 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 wvehicle and its chassis shall be of sufficient
capacity to haul all equipment necessary for transporting, pumping, tank
filling, emptying and cleaning of sewage tarks.

2.2. Sewage tank cleaning motor vehicles may be of one unit or of the
tractor-trailer type, but regardless of the type, said motor vehicles shall
be in campliance with all applicable-provisions of these standards.

2.3. All vehicles used in these operations shall carry in a con=-
spicuous place the name and address of the fim 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,
removal, 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.

D 1 ™7
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3.2.1. The carrier tank shall have a capacity of at least 750
gallons, preferably 1000 gallons, 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-
spicucusly painted on the side of said tank.

3.3. Carrier tanks shall ke constructed so as to permit proper
cleaning of the interior and exterior of the tank.

3.4, The exterior of the carrier tank shall ke painted and said tank
and appurtenances kept c¢lean and in a state of good repair.

3.5. Carrier tanks shall be conspicuously and permanently labeled
near the outlet valve in letters at least two inches high, "FOR SEWAGE
ONLY," and said carrier tank shall not be used for any other purpose.

3.6. The health department permit number for the sewage tank cleaner
shall be praminently displayed on the carrier tank.

3.7. Carrier tanks shall have a manhole in the top to provide for
eagsy access to the tank interior for flushing and cleaning purposes. The
manhole may be in cambination with, or separate fram, the filling con-
nection.

3.8, The carrier tank shall have an cutlet valve so located that the
entire contents of the tank can be drained.

3.8.1. The outlet valve opening shall ke 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 fram the carrier tank, an air inlet is recamended
to prevent collapsing the tank.

3.8.4. CQutlet valves shall ke capped when not in actual use to pre-
vent leaking or spilling of the carrier tank contents, Caps shall be
secured by chain to outlet valve or tank.

3.9. Facilities shall ke available for the flushing, cleaning and
decdorizing of sewage tanks, carrier tanks, and sewage tank cleaning
implements or equipment.

3.9.1. A direct comnection to a water distrilution system for such
flushing or cleaning action shall only ke used when the water distribution
system is protected by one or more approved and properly located bkack-
siphonage prevention devices.

3.9.2, Wastes resulting fram the flushing or c¢leaning 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 ke of the
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 pimps or to
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operate aspirators is prohibited.

4.3. Pumps and pump bases shall ke 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 ke
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 capped.
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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 disposed 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 soild conditions must be such that there would be a
minimum of four (4) feet of soil between the bottam of the trench and the
high ground water table and rock table for permeable soils and a minimum of
the two (2) feet of so0oil between the bottam of the trench and the high
groundwater table and rock table for impermeable clay soils.

2.1.2. The trench site rust be free of rock outcroppings and must be
out of the 25 year flood plain.

2.2. Construction

2.2.1. All surface water must be divided from the trenches and 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 on other means.

2.3. Operation

Page 163




Board of Health
Interpretive Rule 16~1
Series

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
mist be placed as a final over, 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 so0il conditions must be minimum of four (4) feet of soil
between the bottam of the lagoon and the high groundwater table and rock
table for permeable soils and a minimum of two (2) feet of soil, between the
bottam of the lagoon and the high groundwater table and rock table for
impermeable clay soils.

3.1.2. The lagoon site must be free of rock outcroppings and rust be
out of the 25 year flood plain.

3.2. Construction

3.2.1. All surface water must be divided from the lagoon and there is
to be no discharge fram the lagoon.

3.2,2. Maximum depth of the lagoon should be no greater than six (6)
feet with one (1) food freeboard.

3.2.3. Inside and outside slopes shall be no greater than 3 to 1
unless same type of side reinforcement is proposed (example: rip-rap).

3.2.4. The lagoon rust be enclosed by a six (6) foot high fence with
a locked entrance gate or made inaccessible to the public through location
or other means.

3.2.5, The lagoon shall not be located within 1,000 feet of any
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existing occupied bhuildings.

3.3. Operation

3.3.1. Disposal lagoons require placement of septage in small in-
cremental lifts (6 to 12 inches) and sequential loading of another lagoon
on lagoons for optimim 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 at a final cover. |

3.3.3. If the lagoon is to be re-used, the septage must be retained
for a minimm of 90 days after the last load is discharged.

3.4. Disposal

3.4.1. After the minimum 90 day storage in the lagoons the septage
may be land disposed, either by landfillings or land spreading.

3.4.2. Lagoon contents must be j.rrmédiately 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 recammended
due to the potentially high 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
4.1.1. The addition of lime in sufficient quantities will stablize
septage and destroy pathogenic organisms. There is no destruction of

organic matter or solids reduction during the lime stabilization process.
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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 he 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.,

4.3. Land Disposal

4,3.1. The mixture can be land disposed follwing the requirements
outlined in Section 3.4.2 and 3.4.3 above.

5.0. Other Methods

5.1. General

5.1.1. Other methods of septage treatment and disposal are cam-
posting, pressure chlorination, electron treatment, incineration and
conventional 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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SECTION 4

Part VIII

ABANDONING SEWAGE SYSTEMS
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1.0. General - The contents of the sewage tank shall 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 hazard. If the tank is in useable con-
dition 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
equirment, removed or rendered harmless.

3.0. Water Service - Any water service to the system shall be discon-

nected.

4.0. Hazardous Equipment - Any other potentially hazardous equipment

associated with the system shall be removed or rendered harmless.

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 mamner prescribed in the West Virginia Procedural Rules, Board of

Health, Chapter 16-1, Series I, 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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SECTION 4

PART TIX

ANTMAT, WASTE HANDLING FACILITIES

Page 170




Board of Health
Interpretive Rule 16-1

Series
PART IX
ANIMAI, WASTE HANDLING FACILITIES
TNDEX
Subsection Page

1.0 General
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1.0. Ceneral - 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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