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.\s authorized bv Section 32-6, 9, 64, 65, 66, 67, 68, Code
of Virginia, the State Board of Health is authorized in con-
formity with the provisions of Title 9, Chapter 1.1 to adopt,
amend, and repeal rules and regulations for the purpose of
carrying out the provisions oJ Chapter I, governing the
means of sewage disposal.

.\Iso. relative to Section 66.1-44.18, 19, Code of Virginia,
the State Board of Health in joim jurisdiction with the State
\Vatcr Comrol Board is authorized to regulate sewage
discharges .

.\proved by the State Board of Health on July 13, 1962
To become effective on October I, 1962

Revised by the State Board of Health on June 13, 1963
To become effective on September I, 1963

Revised bv the State Board of Health on June 2, 1971
To become effective on july I, 1971
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VIRGINIA STATE BOARD OF HEALTH
RICHMOND, VIRGINIA

RULES AND REGULATIONS FOR THE DISPOSAL OF SEWAGE
IN THE COMMONWEALTH OF VIRGINIA

(Health Laws Reference-Title 32 Code of Virginia)

32-6 Rules and Regulations-The Board mdY make, adopt, pro-
mulgate and enforce reasonable rules and regulations from time to
tim; requiring and providing for the subjects which follow in this
chapter.

32.9 Sewage Disposal-The Board may regulate and prescribe the
method or methods of disposal of sewage in this State. The Board is
authorized and directed through joint studies with authorized repre-
sentatives of common carriers. to consider control devices and to inves-
tigate possible devices where none exists to control the discharge of
human wastes from common carriers .

32-64- Occupation of house without sanitary privy or closet in any
cit\' or incorporated town in the State and for a radius of one-half
mile beyond the corporated limits thereof and elsewhere in the State
\vhenever the local board of health shall deem it necessary, it shall be
unlawful for the owner of any house or other building to be used as
a human habitation to occupy or to rent or lease the same for occu-
pancy by any person, firm or corporation, or for any person. firm or
corporation to occupy same until such house shall have been supplied
with a sanitary privy or closet of such form as to comply with the law.
If any landlord shall fail to supply any house of his with a sanitary
priv\' or closet as required by this section, his tenant shall supply the
same in conformity with the orders of a health officer or health inspec-
tor and may deduct the cost thereof from any sum due to landlord
for rent. . '

32-65 Certain camps and public buildings to have sanitary closets
or privies-it shall be unlawful to maintain or to rent or lease any recrea-
tion or construction camp. or to use any huilding for educational pur-
Doses, or to permit the use of any building or tent for protracted meet-
ings, until such camps or buildings are supplied with sanitary closets
or privies.

32-66 Tenant or lessor not to neglect 'privies or closets-It shall
he unlawful for any tenant or lessor of premises properly supplied
with such a sanitarY priv~' or closet to neglect it or to allow it to cease
to be sanitary within the meaning of 32-67,
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32-67 Meaning of "sanitary closet or privy"-For the purpose of
the three preceding sections a "sanitary closet or privy" is deemed to
be anyone which provides for the Ji~posal of human wastes or excre-
ments in such a manner that they shall not be accessible to flies or ob-
viously endanger a source of drillking water.

32-68 Penalty for violations as to privies or closets-Any person,
firm or corporation violating :my provision of sections 32-64 to 32-66
shall be deemed guilty of a misdemeanor and, upon conviction thereof,
shall be fined not less than five dollars nor more than twenty-Ii ve dol-
lars, and each week's failure to comply with any provision of such
sections shall be deemed a separate offense.

ARTICLE 4. REGULATION OF SEWAGE DISCHARGES

~ 62.1-44.18. Sewerage s~;stems, etc., under joint supervision of
Board and Department of Health.-( 1) All sewerage systems and sew-
age treatment works shall he under the general supervision of the State
Department of Health and the Board jointly.

(2) The State Department of Health shall, when requested. con-
sult with and advise the authorities of cities, towns, sanitary disrricrs.
and any owner ha\'ing or intending to have installed sew:lge rreatment
works as to the mos;: :lppropriate t~"pe of rrearment, hur the Depart-
ment shall not prepare plans, specifications, or dcrailcd esrim:lrcs of
cost for any imprm'emellt of :m existing or proposed se'wage rre:1tmenr
works.

(3) It .shall he the dur~' of the owncr of an." such sewerage system
or sewage treatment works from which sewage is heing disch:trged
into any State waters to furnish. when reCjucsted h~' the Goard. ro the
State Department of Health from time to time information with regard
to the qu:mtiries and character of the raw and tre:lted sewage and the
operation results ohtained in the remm':ll and disposal of org:lnic marter
and other pertinent inform:lrion as is required. The State Department
of Health shall furnish the Goard with such availahle inform:ltion as
the Boaro requires.

~ 62.1 -44. 19. A pproval of plans and specifications.-( 1) Before
any owner erects, constructs, opens, expands or operates a sewerage
system or sewage treatment works designed to serve more than four
hundred persons, and which will have a potential discharge or :lcwal
discharge to State waters, such owner shall file in duplicate with the
State Department of Health a copy of pertinent plans. specifications,
maps and such other information as ma.v he required, in scope and
detail satisfactory to the Department and the Board.

(2) The Department shall thereupon notify the Board that it has
received the plans and other data. If the plans involve facilities from
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which there is or is co be a discharge co State waters. _the '1 pplication
shall be given public notice by publication once ;i week for tWO suc-
cessive weeks in a newspaper of general circulation in the county or
city: where the certificate is applied for by such other means as the
Boird may prescribe. L:pon completion of advcrtising. the Board shall
ldvise the Department of the standards of quality applying to sucil
State waters and the treatment requirements necessar:-,: to prc\.ent con-
travening such standards of water qualicy,

(3) The Department shall then review the plans without delay
and file with the Board within tWO months one copy and a report in
which the plans are approved or disapproved. If they are not ap-
proved, the report shall state wr.at modifications, if any, or ch:mges
will be required for approval.

(4) The Board shall review the plans and the report from the
Department and make a ruling within tWO months approving or dis-
approving the plans and stating the grounds for conditional approval
or disapproval. If they are approved. the Board shall gram a certificate
authorizing construction of the facilities.

(5) Any owner operating under a valid certificate issued by the
Board who fails to meet water quality standards established by the
Board solely as a result of a change in water quality standards Ot in
the law shall provide the necessary facilities approved by the Board
within a reasonable time co meet such new requirements. The Board
mav amend such a certificate. or revoke it and issue a new one to re-
flect such facilities after proper hearing, with at least thirty days notice
co the owner of the time, place and purpose thereof. If such revoca-
tion or amendment of a certificate is mutually agreeable to the Board
and the owner im'olved, the hearing and notice may be dispensed with.

(6) The Board shall revoke the certificate in case of a failure to
comply with all such requirements and may issue a special order under
~ 6LI-44.15(8).

(7) Nothing in this section shall limit the power of the Board and
the Oepartment in the control of sewerage systems or sewage treatment
works serving less than four hundred persons.

PART I-GENERAL PROVISIONS

ARTICLE 1. DEFINITIONS

The following definitions shall apply in the interpretation and
enforcement of these regulations:

SECTION A. Health Commissioner
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Shall mean the chief executive officer of the State Board of Health
or his authorized agent.

SECTIONB. Person

Shall mean an institution, public or private corporation, individual
partnership, or other entity.

SECTIO,';C. Sewage

Shall mean the human excrement, ki.chen, laundry, shower, lav-
atory, or industrial liquid Wastes as may be present from residences,
buildings, vehicles, industrial establishmenrs, or other places.

SECTro,';D. Permit

Shall mean a written permit issued b!' the Health Commissioner
authorizing the cunstruction or repair of a sewerage system.

SECTIONE. Sewerage System

Shall mean all or any part of a de\'ice, mechanism or instrumenta-
tion designed and constructed to collect, receive, and/or treat and dis-
post: of sewage.

SECT10:-.rF. Approved Sewerage System

Shall mean a sewerage system approved by the Health Commis-
sioner.

SECTIONG. Building Drain

Shall mean that part of the lowest piping of a drainage system
which receives the discharge from soil, waste and other drainage pipes
inside the walls of the building and conveys it to the building sewer
beginning J feet outside the building wall.

SECTIONH. Building Sewer

Shall mean that part of the horizontal piping of a drainage system
which extends from the end of the building drain, and which receives
the discharge of the building drain, and conveys it to a public sewer,
private sewer, individual sewerage system or other point of disposal.

SECTIONI. Sewage Disposal and/or Treatment Methods

For the purpose of these regulations an approved method of sew-
age disposal shall be deemed to be
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(a) A flush toilet or sanitary closet installed according to the
Commonwealth of Virginia, State Board of Health, Official Plumbing
Standards and Regulations, which has been connected to an approved
sewerage system, or

(b) An approved Sanitary Pri\.y which is to include vault privy,
septic privy, incinerating privy, or

(c) .-\n appro\.ed Dumping Station

SECTIOr--;J. Temporary

Shall mean overnight use or occupancy, or major portion thereof.

SECTIO:-; K. Dumping Station

.-\ specially designed sewerage s~.stem for the disposal of sewage
and other liquid wastes from self-contained camping units.

ARTICLE 2. TEMPORARY OR PERMANENT OCCUPATION
OR USE

SECTIO:-;A. It shall be unlawful for the owner of any house, trail-
er, tent, or other structure, or vehicle whether self-propelled or not,
and used as a place of temporar~- or permanent habitation; any ware-
house, public building or other public or private place where human
beings congregate or are emploved, in the Commonwealth of Virginia,
to use or occupy. or to rem or lease the same for use or occupancy hy
any person, firm or corporation. or for any person, firm or corporation
to use or occupy the same unless and until such place or places, as
outlined, shall have been supplied or equipped with an inspected and
approved method of sewage disposal and/or trearmenr.

ARTICLE 3. PERMITS

SECTION A. Valid Permit

It shall be unlawful for any person to construct, alter or extend,
or to allow construction, alteration or extension to a sewerage system
in the Commonwealth of Virginia unless a valid permit has been issued
for that system by the Health Commissioner in the name of a specific
person for a specific location.

SECTION B. Applying for Permit

Application for a permit must be made to the Health Commis-
sioner. The Health Commissioner shall require such tests, plans and/or
specifications as he deems necessary to determine the adequacy and
desirability of the system. Such information shall be made a part of
the permit.
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SECTION C. Approval of Permit

. When the Health Commissioner is satisfied that a proposed design
IS adequate for the conditions under which a system is to be installed
and used. a written permit to proceed with construction shall be issued
by him and shall contain the signature of the owner or the owner's
agent.

SECTIO:-lD. Denial of Permit

When the Health Commissioner determines that a proposed design
is inadequate, or soil or geological conditions are such to preclude safe
and proper operation of the desired installation, he will deny, in writ-
ing. a permit to proceed with construction and specify the reason(s)
for denial.

SECTION E. Appeal

An appeal in the form of a formal hearing shall be granred by the
State Health Commissioner at the lvladison Building if requesr is made
in writing by certified mail and within 60 days of the denial of a per-
mit. Such hearing shall be held at the State Health Deparnnenr. Bureau
of Environmenral Health, 522 Madison Building. 109 Governor Street,
Richmond. Virginia 23219. Within 30 days of the appeal he~ring" if
such hearing be requested, the State Health Commissioner shall, in
writing. notify theappealanr of the results of and the reasons for the
decisions reached.

If the appealant does not desire to make a personal appearance at
the formal hearing. the commissioner will decide the merits of case
using the information and data which was furnished in denying the
permit, and notify the appealant. in writing. the reasons for the deci-
sions. Such notification shall be given within 30 days of the hearing
date. Timely exhaustion of such administrative appeal and review shall
be a necessary prerequisite to judicial review.

Sr.cnON F. Voidance of Permit

1. Permits shall be null and void after 12 months from date of
issuance, unless extended. in writing. by the Health Commissioner.

2. Permits shall be automatically cancelled when site conditions
are changed from those shown ,on the permit.

3. Permits shall be automatically cancelled should facts later be-
come known that a potential health hazard would be created by con-
tinuing in.st:l1Iation.
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ARTICLE 4. INSPECTIONS

SECTIO:-;A. Required Inspections

The Health Commissioner shall make such inspections as he may
deem necessary during construction to determine compliance with
these Rules and Regulations.

SECTIO:-lB. Installation
);"0 part of any inst3llation shall he co\'ered or used until inspected

and approved by the Health Coo'missioner. .-\ny part of an installation
which has been covered prior w approval shall be uncovered upon
order of the Health Commissioner.

In extraordinary circumstances the Health Commissioner may
give final approval to any system. although incomplete (i.e. sewer line
not connected from house to septic tank) when reasonable professional
judgement indicates a revisit is not practical or fosible. The inspec-
tion form sh:1l1indicate such waiver.

PART III-PIT PRIVY

ARTICLE 1. DESIGN AND CONSTRUCTION

SECTIOS A. Location
The privy may be placed near the home but shall be located with

care to help prevent and avoid polluting nearby wells, shellfish waters,
impounded waters, or streams. Table I identifies "MINIMUM 01S-
TA;-";CES." (See page 10.)

The privy shall be built in accordance with the current issue of
the Virginia State Department of Health publication entitled "The
Sanitary Pit Privy."

9



TABLE I

.If inimum Well& by I'
H onzontai C las8ificaLion SheLl-

D~tana --,--,-- F~h Impounded Property Ba8e-I:F ,,' ~I ~IIII t, .' ."" 'IW ",,' I j_S_I_r_e_am_s_t_I __ L_:_. e_s__ I __ m_en_i_s__

-_!_I-!_I_~_-!-I--
10 I ; I :

-20---:-I--I-;---~ i I I--
X
----- -,--1-1---'---1 I 1_"__

~-:~-'-I ' 1---1---1----1
50 1_1~1 X I X X 1---

100 , j IX ;--1--'--- ----
I I !

.• Pu.bli~ .Water ~upply Standarda-O"ivision of Engineering. Bureau ot Sanitary Enlfineer-
Inlr. VITK'IOla State Health Department.

!It the water table niles within 2 (eet o( the surface o( the ground. a st.&ndard sanitary
privy shall not be located nearer than 100 (eet oC shellfish waten. impounded waters or astream.

Vault privies when used near ehellfish water! shal1 be installed with the concurrenee oC
the Bureau ot Shellfish Sanitation, Division ot En 2i neerin (f. Virginia State Health Depart--ment.

f It .hall "" presumed that a CI ••.•• III well will "" installed unle •• sufficient evidence and•• suranee is proffered.

PART" I-SEPTIC TANK SYSTEM

ARTICLE 1. DESIGN CONSTRUCTION & LOCATION

SECTIONA. Septic Tank

1. Design-Septic tanks shall be of an approved design as to length,
width and depth or other pertinent dimensions so as to effectuate ex-
tended use.

2. Size-The minimum size of a septic tank shall be based upon a
retention period of not less than 30 hours. Any tank receiving waste
from a garbage disposal unit shall be increased in capacity by 50 per-
cent.

All bedrooms shall be considered to have a minimum potential oc-
cupancy of two people.

The current water consumption rates as established by the Vir-
ginia State Department of Health, Division of Engineering, Bureau of
Sanitary Engineering, shall be _used as the basis for design and are
outlined in Table II, "Minimum Daily Water Consumption Rates."

10
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Gallons per Day

TABLE II

STATE DEP.\RT~ENT OF HEALTH

Minimum Daily Water Consumption Rales
:!6 :,Iay 1970

16
10
130
300

50

180
5
10

15-35
200-300
300 gibed/day
300 gibed/day
200
lOO/bed
500

500
15
10
5
5.
5

50
100

100

3. Construction-Ready Made Concrete Septic Tanks-Precast
concrete septic tanks may be used if they comply with design and
capacity requirements. The side walls and bottom of such tanks shall
be at least 2 Yz inches in thickness. The top shall have a minimum thick-
ness of 3Yz inches. Such tanks shall have reinforcing of at least 6"x6"
mesh, No. 12, welded wire fabric. Minimum compressive strength of
concrete shall be 3,000 pounds per square inch. Aggregate used in the
concrete shall not be larger than NO.9 stone (Virginia Highway desig-
nation X inch size). Concrete shall be vibrated or well rodded to
minimize honeycombing and to assure reasonable water tightness.

4. Construction-Poured in Place Septic Tanks-For poured in
place septic tanks up to 4 feet in width, the reinforcing for the cover

Dwellings, per person (minimum rates by fixture below)

Kitchen sink.. 201
Toilet ... 25
Shower or tub... . . 25f' ..
Wash basin .. 10
Laundry.. 20

High Schools with showers, per person ...
Elementary Schools without showers, per person.
~foteb @ 65 gals/person, minimum per room.
Trailer Courts @ J persons/trailer, per trailer... . .....
Restaurants per seat which includes toilet wastes, but not air

conditioning cooling water ' .. . .
Interstate or Through Highway Restaurant, per seat (BOD-

mg/L500.
Interstate Rest Areas-per person
Service Station per Vehicle Serviced . . . . . . . .
factories per person per 8-hour shift exclusive of industrial

wastes.
Shopping Centers per 1000 sq. ft. of ultimate floor space.
Hospital (water de~ign).
Ho:;pital (sewage design)
:','ursing Homes per Bed Capacity .
:\ursing Humes (Homes for aged) where patient is ambulatory
Doctors Office in :,Ied ical Cen ter ...
Launiromats,9 to 121b. machines, per machine (BOD mg/

L)COJ.... . .
Community College (per student and faculty).
Swimming pools per swimmer.
-Theaters-Drive-In type, per car.
Theater~-Auditorium type, per seat ...
Picnic Areas-Per person. . . . . . . . . . . . ..
Camps-Resort Day and Night (With limited plumbing), per

camp site (privies) .
Luxury Camps (with flush toilets), per camp site .

Base-
ments

x

~urrence of
Itb Deparf,-

Engineer-

'ocial oc-

the Vir-
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slab shall consist of welded wire mesh reinforcing with 4 inch
x 4 inch spacing made of No. 4 gauge wire. For tanks wider than
4. feet, the cover slab shall be reinforced with Yz inch rods spaced 6
inches center to center both ways. Single piece poured in place tanks
shall have a bottom at least 6 inches in thickness. The walls of all
poured in place tanks up to and including 1,000 gallons capacity shall
be at least 6 inches in thickness and the topS of such tanks shall be at
least 4 inches In thickness. Poured tanks with capacities greater than
1,000 gallons but less than 1,500 gallons in capacity shall have walls
at least 7 inches in thickness. Poured tanks with capacities 1,500 gal-
lons or greater shall have walls at least 8 inches in thickness. All
poured tanks with capacities in excess of 1,000 gallons shall have topS
at least 5 inches in thickness.

5. Metal Septic Tanks-Single compartment Residential Bim-
rninous Coated Metal Septic Tanks may be approved provided they
meet the st:rndard design and comply with United States Department
of Commerce Commercial Standard 177-51.

The hole to receive the tank shall be large enough to permit the
proper placement of the tank and backfill. Where rock or other
undesirable obstruction are encountered, the bottom of the hole must
be excavated an additional 6 inches and backfilled with sand, crushed
stone or gravel to the proper grade.

6. Inlet and Outlet Fittings-The inlet invert shall be one inch
or more above the outlet invert in any septic tank. Inlet and outlet
fittings shall be of cast iron or other material of equal quality or in
ready made tanks may be cast with tank and shall be at least 2 Yz inches
thick. Cast iron joints shall be either leaded or welded. The following
shall be required for fittings in any septic tank:

Diameter (inside) shall be 4" or greater.
The inlet tee should extend 6"-8" below flow line.
The outlet tee should extend into about 35% of the liquid depth.

12
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TABLE III

LOC\TIO-; OF SEPTIC T.\:-iK

13

Properly Base-
Lines menls

X

X

---x

Slreams

Shell-
Fi.~h Impounded
Waters Waters

,

--- ---_.

I ---\-~~ x.

I
x50

tOO

• Public Water Supply Standards-Di •.•.ision of Engineering, Bureau oC Sanitary En2'ineer-
ing, Virginia State Health Department.
t It shall be presumed that a Clas.s III well will be installed unless sufficient evidence and

8JI8UranCe is proffered.

SEPTIC TANK LOCATION

SECTIONB. Sewer Line
1. Construction-The sewer line from the house to the septic tank

must have tight joints so there will be no leakage. The building drain
must be extended to a point 3 feet outside the building where it is
joined to the sewer from the. house to the septic tank. If the well is
located within 35 feet of this point, the cast-iron pipe or other material
of equal quality must be extended more than 35 feet from the well
before it joins the building drain or sewer. Pipe used for the building
sewer shall be 3 inches or greater in diameter as determined by fixture
unit value in State Plumbing Code, and constructed of cast iron. vit-
rified clay, concrete, cement asbestos, bituminous fiber, or other
materials of equal quality. Where two different types of sewer pipes
are connected, a proper type of conversion adapter shall be used; The
elevation of the house sewer shall be such as to permit the installation
of the septic tank system at optimum depth. Oean outs shall be in-
stalled when tums of 45 degrees or greater are necessary and where
straight runs are in excess of 90 feet. When the sewer line cannot
be laid straight from the house to the tank, it shall be laid in a straight
Lineas far as possible and then a one-eighth or one-sixteenth bend used.
The next section shall be laid straight as far as conditions permit and
another bend put in. The point where bends are made should be
marked in some way so that the line can be found easily. If it is neces-

Minimum I Wells by
Horizontal I Classification
Distance 1----,--
In Feet ~!!:-Illt

I
5 I.
10 1-1--

-----1--
:.'0 I I
:~5 i-X-i-.---
----- ---,----

idential Bitu-
Jrovided they
~sDepartment

to permit the
.ock or other
the hole must
sand, crushed

I be one inch
tlet and outlet
quality or in
east 2Yz inches
The following

liquid depth.

with 4 inch
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•

Ods spaced 6
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: walls ,of all
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TABLEIV

C

If

al
t(

v;
n

st

•

.~
F
t,

h

I Properly Base-
I LUff.' menl,')

-j----
I

I X
-j----

1------
I . Xj---'-,----;

I

Shell-
Fish Impounded

Waterst IVaterst Streultl.d

--
---- ----- ---
----
----

X X X

LoCATIO~ OF DR.u:-.rFlELD

.lfinimum Wells by
Horizontal Classification
Distance -- ----
In Feet I" II" lIlt

_5 __ 1__

10 I

--;0---1--1-
-----1-- ~-I--
35 i X
----1"----
50 : X-ux>--I--. X

sary to have a bend of more than 45 degrees, a manhole shall be
installed.

2. Gr.zde-For a 3 or of-inch sewer line, the grade shall be not
less than 12Y! inches per 100 feet or I~ inches for each 10 feet in
length. The gr:Ide for a 6-inch sewer line shall be 7 I:: inches per 100
i.::r:tor }~ inch for each 10 feet of length.

l. LocJtioll-See Table IV, below, "Location of Drainfield."

" Public Water Supply Standard.-Division of Enll"ineerinll'. Bureau of Sanitary Engineer-
ing. Virll'inia State Health Department. .

t re the water table rises within 2 feet of the ourface of the ll'Tound. a standard drunfield
sball not be lceated nearer than 100 feet of ohellfish W&te~. impounded wate~ or a stream.
: It ohalf be pr-arumed that a Ciao. III well will be installed unl •• s sufficient evidence and

asaurance is protfer~d.

2. Units-The units of the subsurface drainfield shall consist of
a distribution box and subsurface drainfield distribution systems to
carry the liquid from the distribution box to the field. .

3. Distribution Bor- The distribution box may be constructed of
either concrete, brick, or masonry block, with one inlet pipe and as
many outlet pipes as desired. The outlet pipe should be 4" or more
above the bottom of the box. The inlet pipe shall be placed at least
one inch higher than the outlet pipe. Where excessive velocities are
anticipated, the flow shall be reduced by the use of a baffle, tee or ell.
The distribution box must be installed on a solid foundation, either
natural or artificial. When equal distribution of effluent is desirable
to all ouders, it shall be deterritined by water testing.

4. Feeder Lines-The feeder lines shall consist of water tight lines
connecting the oudee from the distribution box to its respective sub-
surface dnin1ield.
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5. Drainfield- The open joint subsurface drain field usually con-
sists of a series of shallow lateral trenches III (0 36 inches in width and
excavated to a depth offering the highest potential absorptive condi-
tions. The slopes of the line shall be not less than 2 inches nor more
than -+ inches per 100 feet unless otherwise stated. The size of the
indi\'idual aggregatc media used in trenches sholl be not less than ~l
inch nor than than 2~'l inches. .\ggregate matenal to a depth of 6
inches shall be Dlaced in a trench with tOP of stone flush with the tOP
of the grade board or gr.1dc scake. The open joints should be co\'ered
with tar poper strip; or other suirable materia!. .\fcer laying. aggre-
gate nlaterial shall be placed around the tile to hold it in place, covcr-
ing it co a depth of 2 inches. Paper or stra\v should be placed over
the aggregate (0 pre\'cot soil penetration. There shall be at least 6
inches of aggregate under the tile, providing a (Otal of 13 inches of
aggregate under. beside. and on tOP of tile. When the trenches are
filled. the earth should be well rounded abovc the surface of the
ground (0 allow for settling. Subsurface drain tile lines shall be
~paced at least three times tl~e \vidth of the trench. Length of sub-
surface drain tile lines should not exceed 100 feet and should be 75 feet
or less \V'here feasihle.

6. Drainfield .\laterials and Construction

(a) Concrete tile shall be Extra-Qualitv and meet current
:\ST\ { standards for non-reinforced concrete. The tile should be 4
inches in size and should not exceed 1 foot in length.

(b) Clav tile shall he Extra-Qualitv and meet current ASTrvl
standards for cla\' tile. The tile should be 4- inches in size and should
not exceed 1 foot' in length .

(c) Perforated Corrugated Plastic Drainage Tubing shall meet
current AST,\l standards and comply with all applicable sections of
Commercial Standard 228-61. .\t not greater than 10' intervais the
pipe shall be plainly marked, embossed or engraved thereby showing
the manufacturer's name or hallmark and that the product meets a
hearing load of 1,000 lb. per foot. In addition, a painted or other
clearly marked line or spot shall be marked at not greater than 10'
intervals to denote the top of the pipe.

The tubing shall have 3 holes, X inch in diameter evenly spaced
and placed within 1300, the center hole being directly opposite the
top marking. Spacing of each set of 3 holes shall be at 4 inch inter-
vals along the tube. If there is any break in the continuity of the
tubing, an appropriate connection shall be used to join the tubing.

(d) Bituminous Fi'ber Drainage Pipe shall meet current ASTM
standards for bituminous fiber drainage pipe. At not greater than 10'
intervals the pipe shall be plainly marked, embossed or engraved
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thereby showing the manufacturer's name or hallmark and that the
product meets a bearing load of 1,000 lb. per foot. In addition, a
painted or other clearly marked line or Spot shall be marked at not
greater than 10' intervals to denote the top of the pipe.

The tubing shall have 3 holes, ~ inch in diameter evenly spaced
and placed within 1300

, the center hole being directly opposite the
top marking. Spacing of each set of 3 holes shall be at 4 inch intervals
along the tube. If there is any break in the continuity of the tubing.
an appropriate connection shall be used to join the tubing.

7. Soil Evaluotion-Soil evaluation for a drain field system shall
follo',v a systematic approach including consideration of physiographic
province, position of landscape, degree of slope and soil profile (thick-
ness of horizon, color, texture). Such evaluation shall indicate whether
or not the soil has problems relative to the position in the landscape.
seasonal water table, shallm\' depths. rate of absorption. or a comhina-
tion of any of the above. If absorption rate problems are suspected
and there is no indication of a water table, percolation tests should
be made but their result shall not be presumptive, prima facie or con-
clusive evidence as to the suitability for effluent absorption. Sudr
percolation tests may be considered and analyzed as one of many cri-
teria in determining" soil suitability for absoq;tioo of effluent. '

8. ,"'hen percolation tests are performed, they will be made ae:,
cording to the following:

(a) Percolation tests may be used as one of 'the means of de-
termining the suitability of the ~oil for subsurface tile fields and to
determine the amount of absorption area needed. When percolation
tests are made, such tests shall be made at points and elevations se-
lected as typical of the area in which the disposal field will be located.

(b) Tests shall be made in holes which have been kept satu-
rated with water at least 4 hours.

(c) Percolation rates shall be figured on the basis of the test
data obtained after the soil has had the opportunity to become saturated
and to swell at least 24 hours.

(d) Enough tests should be made in separate holes to assure
that the tests are accurate.

(e) Type of test hole: Dig or bore a hole with horizontal
dimensions of 4 to 12 inches and vertical sides to the depth of the pro-
posed absorption trench.

(f) Pre~tion of test hole: Carefully scratch the bottom
and sides of the hole. with a knife blade or sharp pointed instrument, in
order to remove any smeared soil surfaces and to provide a natural soil
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interfJce inru \\'hich \\'Jter mJY percolate. Remove all loose material
from the hule .. -\dd 2 inches of COJrse sand or tine gravel to protect the
bottom fruill scuuring and sedimenr.

(g) Satur:ltion and s\velling of the soil: It is imp0rt<lnt to
distinguish het\\cen saruration and ~\\ellillg. Satur:ltion me<lns that the
void spaces bet\\/een soil particles ~l[e (ull of water. Swelling is caused
h.\' intrusion of \\'ater into the indi I'idual soil particle.

(h) In the conduct of the saturatlon. carefully till the hole
\vith clclr Il'Jter to J minimum Jepth of 1 ~ inches ol'er the gravel. In
[llU" s<JlIs,it is llCeeSSJr~' to retill the hole b,l' supplying a surplus reser-
loir of \\'~1tcr. possibl,\' by meJns qf Jn aut(llllJtic ~lphon, to keep water
in the hole for Jt least four hOUIS Jnd prefer:lbly overnight. Determine
the perco!Jtion rate ~-t hours Jfter \\'~lter is J1rst Jdded to the hole.
TIllS p[()cedure is to insure that the suil is gi,'en Jmple opportunity to
s\ITll and to approach the condition it will be in during the wettest
SCJson ()f the year. Thus, the test \I'ill give com parable results in the
SJlll~ soil. \I'hether m:ldc in J dn' or in <l wet season. In sand\- soils
C'lllt:lintrlg little or n'. eLI,I'. the' s\vclling procedure is not essential
:lfld the test ma\' he 11IJJC ~lS descrihed under item i, after the water
iro[Tl one tilling ;,f the hole has cOlllpletcl,l' seeped away.

(i) Percolation rate mcasurcment: \\'ith the exception of salld~'
soils. pcreobtion rate llIe:lsurelllCIlt, ~hall be m:lde on the day following
the pro~'cdurc described unJer itcn; h :lho\"(. If water remains in the
tcst hole :lfrer the o,'crnight ,\1 clling period, adjust the depth to
JpproximJte!y 6 inches over the gr:ln:l. From a fixed reference point,
measure the drop in W:lter level o\'er .1 30-minute period. This drop is
to be used to calculate the perco!Jtion r:lte. If no water remains in
the hole ~lfter the o,'ernight swelling period. add clear water to bring
the depth of -WJter in the hole to :lpproximately 6 inches O\'er the
gravel. From J tlxed r<:ference point. measure the drop in 11':lter kl'el
Jt approximatel,\' ,0 minute intcrnls for four hours, refilling Ii inches
ol-er rhe gr:l\-ci as necessar~'. The drop that occurs du'ring the tinal
'a-minute period is used to calculate the percolation rate. The drops
during prior periods prm'ide information for possihle modifiCJtion
of the procedure teo suit jocal circulllstances. In sand:- soils or other
.,oils in \I'hdl the nrsr 6 inches of W<lter seep awa.\' in less than '0
InlllutL::, afrer the (JI'ernight swelling period. the time interval het\I'eell
rncasurC[lIclltS shall he taken as 10 minutes and the test run for pne
hour. The drop that occurs during the final 10 minutes is used to
calcllbte the percolation nte.

9. ."vlini7lnl7llabsorption area rcqllirC111L'nt.ifor pri;:ate rcsidcllces-
The f.'lilowing "Minimum Area Requirements" (Table V) shall appl~'.
has.~d on percolation rate measurements. These recommendations pro-
\-ide for the use of garhage grinder and automatic sequence w:lshinrr. ' , ~macnrne unit,.
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,itly nf :rtller 1(.~(d in fl. 2

!'crCO{f/llun "lie
(Time required
for u'al,., III !f//{
I Inch. tn //IulUle,';

1 or Ie;;;
,)

The following standards shall apply for the insTallation, alteration.
repair or extension of any waste stahilizarion pond in rhe Common-
wealth of Virginia.

PART IV-STABILIZATION POND

'\[ISDII ~{ .-\.a;;()RPl'IO;'; .-\Rt:,1
nEQl;IRE~IE:-T;; FOR PRII',ITE HE;;IDE:q;;
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ARTICLE J. DESIGN AND CONSTRUCTION

Note 1-0\("r 60 minute rate wU" require spl?cia! <1esign whi~h meet.s the- ap~HlJ\'a I of the'
RegiOnal Sanitarian anu, or the Director of the Bureau.

Note 2-In e\o'er}" ca.se: 'Sufficient area shall be pro\'idl'd for ~t IC3.:ittOI) sq. ft. unless uther-
wise indicated by soil e\'aluation.

Note 3-Absorption area for standard trenchE"s .is to be figured as trench-bottom area.
Note 4-D'rainfield de!ign should be based on peak loading and not on long time averages.
Note 5-Peak loading cr(>ates other stresse!', ir.c1uding the immediate need for discharge.pace.
Other Considerations; Absorption will be a.d\"erst'I)' arfected if the ground is dug whilewet.

===-===-========,=,===c==-===.:o.-==,-.-:::-,.:-:.-=-= ...=-_-",

SECfION A. Design

I. Original construction shall provide at least one ([) surface
acre, measured at the four ft. depth water level, per 200 persons served
at 0.2 lbs. 5 day 20° C-B. 0.0. per capita per day. including the popu-
lation equivalent of any industrial wastes to be discharged to the sewer
system under the following conditions:

(a) Depending on the site location and requirements of the
receiving stream, the 200 persons per acre per day figure may be ap-
propriately reduced to provide the storage period referred to above.

(b) Minimum detention shall be 50 days at 100 gallons per
person per day at depth of four feet or less.

(c) Chlorination and perhaps. also means for removing algae
shall be provided where demanded by the receiving stream.
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(d) The ourlet S([Uccure sh,dl be pl'lced on the horizoncal
pond Huur JJjacenc tu dle inner toe at dike cmbankmenr. _-\permanenr
type \,'alb\';l~' trelf'l tOP at dike ro (Op ot oudet structure for access
shall be p~o\idcd fur all stabilization ponds,

SLlhiliLltion Ponds tor ~chools

(.11 For hlS"ll "CI\Ollls with sho\\'ers the equivalent full-time
population ,iLlll he clJnsidered to be in the r;Hio of 100/16 or 6.25 pupils
equ:tl one tull-timc resident-

I h) For elcmcnc,H\- scbl(,ls \vithout "ho\\cr facilities the ratiO
sll'111he j(l(l/ 10 = 10 pupil, 'cqu:ll one tull-time residenr.

), DUJI cells \\-tll be m'llldJton' tor ;Ii[ nc\\ pLmts which dis-
ch.lrge inro criticll \,",HLTSsuch as thosc used for public W.Her sup-
plies, shelltish or pri11l.1[\' conLlct recreatio,n, The pond cells should
he of nClrk equal '11C ;lnJ designed to ~)peLHe in either series or
parJlle1.

-+, \ \'here ponds elf one or more cells folio\\' some type at con-
\'entional primJry tr~Jtment device, the requiremenrs in _-\-1 mJ\' be
reduced ro compensate for the B, 0, 0, reJuction in the pretreatmenc
lInit(s) but the surface Jre,l shrill I,! he not less thJn 75=; of ,-\-1.

'. The shape nf Jil cells sldl he such as to produce a uniform
perimeter. \vir', no isL!nJs, peninsuL!s or co\'es permitted,

6, 5ufficienr Jrea shall be prmided Jt ,dl installations to allow
rnom for expansion due to nnrmal grO\nh,

SrCTIO-': n. Laotian

I, Criteria used in ,erring the distJnce of convenrional sewage:
treatmenr plJnrs from the neJ-rest hahitation or residence \,'ill apply
in case of raw sewage stabilization ponds,

2, If practical, ponds shall he located so that pre,'ailing winds
\,'ill he in the direction of non-inhahited areas. Preference should be
gi,-en 3ites which will permit an unobsuuctedwind sweep across the
ponds. especially in the direction of local prevailing winds.

3. 'Natural run-off from the drainage areas around or above shall
be excluded from the pond by adequate drainage ditches or by-passes

4. Proximity of ponds to water supplies and other facilities sub-
ject to contamination shall be criticallY evaluated to avoid creation
of health hazards or other undesirable conditions,

SECTIO:-< C. Embankments and Dikes
I. Compacted embankments of impervious materials shall be con-
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structed. unles~ the ennre ponJ :111.1Jikc' ,II C \\ ,Irer proofed or sC;11eJ.
Sce Section 1)-4.

:. From the ~L,ndp()int ot IIl.linrcl1,lfl,:C ;lnd ~trlJerural sLlIlIk\'
the Inll{)\\ing slopc\ .Ill.! \\ i.lth~ of eJl1hanklllClltS .Irc reculIlIl1cnJed:

(J) .\llIli'llUIl1 clIIi',lllklllcllt rop l\iJth ,h"lIi,j Ill' flut k~,>li',lll
b IL'L't fClr PVl1J~ c,f I ;lue or Llrger.

~f»\l:l\i'1l11lI, clIll);mkll'lCIlI ,10:"" ,110111.1Ilc'r lie .;rc"per rl',IIl'
1l1ncr-; h"I'I/'lnr;t1 (,. i \-erri •...d
OUtLT-: !lc.ri".Jl1u; r" I IL';:'L.;:

\ (.., .\llfliltIUII' \.'HIlLlfll..:r:ll:n( ~11'pt ... iHJllhl nor I)l: d.Hit"r ~11.1l1:

Illner--,/ I, ,'1/ '11(;11 t" : \U:ICJ!

OU(er-'lOt arplicJlde. exn'pe r;1.1[ '1~IlI,ic:lrl[ l'O/IIIlIC I)i
surbee \I';leer ,h:lIl nllr Cl1tcr t/ll" peln,i,

I J J ,\lmlnlUm tree hO:lrd sheluld h:, ; fcer

, :'\"'1'1:1:' ':Iin:J1I~HII I: !UIJ ,I'f'i/, sf: ,;: I,. : fL'cl

-t, \'"clrlll:t1Ill:l\inJlIIll llljllid dcpth siull II"r Ill' 1I1<'l'e riUII " IL'er.

.'. hllll<ll1kIllClir, II1J L'XC;I\,lte,! :lr<..:.1.-,11.11~i'L' ,lrL's~eJ \\inl [,}~)
~(lil. Ltked. rerrilizeJ ;lIh! ,cede,!, C,\(;CP( I,do\\ rllc \\'J(er IIIlC. :--:c.:\\'I~
seeded areJ~ ,h.dl h;: prll(ccred h.1." ~rr:I\\ III' (lr/ler ~ul:,~I)1c (,;fII.'Cr lJ:1~1.
J good scm': ()f gr<ls, c()\'er h:ts I,cen OhLliIlL"L .\If.Ji,'; ..,h(JulJ nor be
included m seed ml.\rurcs since the !(In!-! l"lJ(lt, or rhis pLJm arc ap(
to illlp;lIr the water holcling efficicnc:' of tile dikes. ,\ddltlon:d pro-
tecrion (" ernh<lllkmcnr, stich :1, :'ipLm filII.' hc IlcceSI,Jf\' ;r.; soil COIl-
ditions ;Itld pond size \\'Jrr.1nt. '. .

SEeTin\; 0, Pond Dc,r: .•m

:. Tiie pond !>ot:tom ,ilJlI he .IS IeI'LI :llld <IS,>mooth as practicabk
at all puill:~. Shallo\\' or feathering fringe ~ll'eJ~;ul,u"illy rcsult in joca'I.\'
unsatisfacron- conditions.

2. The horrom shall he c1eareJ of ,'c{!er.ltilln :lnd c1ehris. Or!!3l1ic
rnateri11 thus remon'd sh:dl not he used III CTllil:lllbllcnr c"rh~r'l:(."r~ 'n,

~. Soil {ormaflolll< Jlll:,r I.e relatl\'l..'I.\ tight to J''';'' UIHiUC !i1luid
!os,>es through pcrcoi.l(ion or SLLpJge. SlIi! IH,rill:~ (,l ,k:c:llline 'oil
characteristics sh:lll he JIl'lde :: p;lr~ <If prdillllll:ln 'U["I',,\,', ro ,e!Lct
nnnd ,ites.

-t. Ihe ahilit\' to mamtain a satisfacrorv WJter level in til~ I:I!!Oons
I'; (mc of rhe mo,r irr:porr<tnr <lSpect6 of Jesign; one for which the
"wner Jr1l'St h,,: rrim:lril~' respc'nsihlc. Some lise has heen IWlde of
I,enronire, asph1/r c()<ttings, clay blanker. phsric lininfT" :In,i orhrr se:ll-
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4. The pond or ponds shall be provided with means for COm-
pletel.\" draining each unit Independent of other units.

). CJst-iron plpl' is recol!lnJellJeJ for pond etT1uent and/or drainline.

SECTIO'. C. ChloflnJtJ( In Iliulf-lillent ;Ind Conucr I ;1nk

I. Chlorin;Hlon Cllulpl1lenr IIIIcn rCljlllfcd ,lull be of the solurion
feed type for fecding liljuld Cit/Ofillt froll! cI'lllhier". DlIpiJute chlor-
Inators arc reljul[cJ C;Jch rtl r-etd ;It IcJsr _;, III~/ I II;IseJ on the dtsign
rioll. ChlorJn;lturs shall 1)(; hl)lIscd In ;1 ,Cp;II-.lte heJtl'd chlorlllJtor
rOil/II prtlvideJ \I-ith meclLiniul C.\h;ll!Sr f.ln. Sulcs of ;llkljlUte CJ-
pJClt.\- for \Ieighiolg c.\'linders of chlorine s/LlII hc prol-Ided for e:Jeh
Insr:lll;ltion_ :\ chlorine tesrin~ \et tor tt,rin~ re'Idll;I! chloflnc: ;1I1d
,!lreC[ reJdlllg of resldd;I!, lip r~l ~.II 11Ig/ I tlr nl~,rc ,/ull he prol'ided.

The chlorine C(lnt.lcr LInk slull lie -::ither ;1 self-cle;1nsing [\'pe
or It slull be pr</\ided \I',rll 11lC;ln, of rel1lol-ing sol,ds tlut m;l\' JCClI-
muhre. The conLiC[ t;lnk ,lull prol Ide ;1 dcrelltion peritld of nor less
than 30 minutes hJsed on design NIIII.

Sreno_, H .. \Iiscellaneolls

I. Each stabilization pOlld ';/ull !lc prol-ided \llth J PrJIll;lrI merer-
Ing del'ice locJred on ponJ emllent (or tlO\\ f1leaSlI(eI1lent . .4..t smJl1
Il1srJ1Iations \\ here reC(Jrdlllg ;llh! tot.t/l/ln~ InStruments ;Ire not pro-
\'ided. the primar.\' metering ,fulcc slLll1 /'l' llluipped \lltl1 a brJss or
srainless sreel srJff ~;lU!..!'e~T;I,IIL!tcd 111 rUl[ih .In,1 'llll1dredths of J foot
mOunted on side \\;11 ~,f ;~ppro;l<.:h Ch;111Ji,l'r "t flo.lt :,Icll \\ith the zero
set for zero flow through rile Illetefln~ ,lcl ic:: .

.-\ metering de\'iee is ;J!'II dc,irJlde lin pond rntlUl'nt .. -\.0\' mc;IS-
lIring de\'ice pbccd on ' hl' Inflllell[ to the pond ,,1'"l1ld Ill' :t P:lrslLlII
flume or other equipllIl'll[ slIit:thlc for IlIc;lsuring [;111 Se\\:lge n'l\I'.

~. Thc pond arca sh;111 he ;ldequatcl.\' enclosed with J SlliLllde
fence to keep OUt sm:t11 :Jnimals ;md children. The fl'nce sh:tll he Jr

,leJsr six (6) ft. hig-h \\'irh not less dun t\\.o stLmd, (If o\"trh;JnQ'in~
barhed wire spaced at 0..' fr. \-erric:tl inrelTals J!Hl\'e the six ft. fe~1C;.
For ponds of onc acre or i1l0re. at ic:t<;t onc gate eight ft. \\'ide. clear
opening. slJ:tll be prm'ided tl' :t1lo\\' Cll[rance of power mO\ving equip-
mem. trucks halllin~ chlorine c\-linders or sen'ice vehicles .. -\dditionaj
gates rna:" be prol'ided as dcsir~d. :I!l of \lhi<.iJ shall be provided with
means of locking.

3. .-\ppropriate signs shall he pr( I\ided to design:tte the nature of
the facilitv. The size of the si~11 :lnd Icrteril1!~ used shall be such that
it Can be easil? read b:' a pers~11 \\'ith nOfTn:tf vision for a distance of
50 or more feet.
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4. An all-weather road shall be provided for nearest existing all-
weather road to the stabilization pond for access for maintenance.
moving in mowing equipment. for transporting chlorine cylinders, and
for inspection and observJtion.

PART V-OTHER SEWAGE TREATMENT PLANTS FOR
SCHOOLS AND OTHER PUBLIC BUILDINGS

ARTICLE 1. IMHOFF TANKS

[n the design of the [mh0!t" t;.lnk. the following capaciries ha,'e
been provided: settling compart:nent-2 ~~ hours retention bJsed on
the Now from day schools taking place in 8 hours. The capacity of
the sludge digestion compartment is based on 6 cubic feet per capitJ
for the full-time resident population, calculated from a point starting
18 inches he/ow the slots.

ARTICLE 2. SLUDGE DRYING BEDS

Sludge drying beds must be surrounded by a concrete, brick or
cinder block 'vall which extends about 12 inches above the sand all,1
is at a higher level than the adjoining ground surface.

The underdrainage system consists of drain or fann ti[e laid with
open joints .

The sand for the bed shall be clean, coarse and free of silt and fine
particles. The graded gravel or stone shall be clean, hard, durable
stone such as crushed stone or clean gravel. Crushed limestone is nor
suitable for the top layer of fine gravel.

Basis of design for sludge drying beds shall be 1~~ square fea
per capita, based on full-time resident population for open beds. If
glass green house covers are used, the area may be reduced to 1 square
foot per capita.

The bottom of the sludge drying bed shall be sloped to 4" under-
drains. Theunderdrains shall be surrounded with NO.4 stone with at
least 3" of NO.4 stone above the underdrains. The middle layer of
stone shall consist of at least 3" of NO.9 stone. The upper layer of
stone supporting the sand shall consist of at least 12" stone. At least
12" of sand shall be provided.

ARTICLE 3. DOSING TANKS

It is essential that all parts of the sand or trickling filter receive as
nearly as possible the same quantity of sewage. This is accomplished
by installing a dosing tank provided with siphon which discharges the
sewage to the filter at intermittent intervals. One siphon shall be rc-
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TABLE r
S.\:-iD FILTER WrTH ROT.\R\" DISTlRBLTOR

68 r
102 4"
ltiU 4"
242 4"
:300 4"
350 4"
450 6"
500 6"
550 6"
725 8"
!Of0 8"
1360 8"

Elf. Vol. Inlet
Dos. Tank Pipe

Day Students
i

Full ITime
Without With Residents
Showers Showers

50 30 .575 45 -;-
120 80 12175 110 17
250 155 25:370 235 37
500 310 50
620 390 62
750 470 75
1000 625 100
1500 940 150
3000 1250 200

SIPHO:'l A:-:D DOSING
T.\.'1K

quired for each sand or trickling filter onto which sewage is discharged
by a rotary distributor.

Table 0:0. r gives the effective volume of the dosing tank for dis-
charging the sewage to rotary distributor on sand filter. This volume
shall be sufficient to provide a dosage of Ys to X inch of sewage over
the entire sand bed being dosed at each discharge of the siphon. Table
~o. II gives the effective \'o[ume of the dosing tanks for discharging
the sewage to rotary' distrihuror on tridling filter. For a trickling
filter. the sewage shall be applied in sm~ll doses at frequent intervals.

Note: Effective volume UI the volume of liquid in i'allon~ contained. in the dosina- taokbehoren hiJl"h &I1dlow water level.

The dimensions and other details except effective working volume,
of the d~sing tank and siphon for operating rotary distributors must be
furnished by the manufacturer of the rotary distributor. Names of firms
furnishing siphons and rotary distributors will be furnished on request
by the State Department of Health. (The use of distributor arms with
mercury seals will not be permitted).



TRICKLING FILTER WITH RoTARY DISTRIBUTOR

TABLE II
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50 ;30 I LU
I tiS -t"

75 l5 15 68 -t"
120 80

I
:25 tiS -t"

175 110 :35 90 -t"
250 I 155 50 90 -t"
370 '235

I
75 90 -t"

500 :310 100 150 0"
620 390 125 1.50 6"
750 -t70

I
150 [50 6"

1000 625 200 180 8"
1500 940 300 180 8"
:woo 1250 -tOO 180 8*

!

For sand filters with intermittem flooding. a sufficient amount of '
sewage shall be applied Onto the bed at each dosage to cover the sand
to a depth of approximately two inches. The rate of dosing is con-
trolled by the automatic dosing siphons so as to obtain this depth of
flooding in a short period in order that the sewage will spread over
the entire bed, thereby providing uniform loading on the filter. If.
pumps are used in place of the automatic siphons, the pump capacity
shall be equal to the average discharge rate of the siphon shown in the
tables.

Dimensions and other details of dosing tanks and siphons for inter-
mittent flooding of open sand filter beds are shown in Table III, page 26.

Note: Effective volum~ is the ,,'olurne of liquid in gaJlona contained in the doainit tank
between hiK'h and low water level.
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TABLE III
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!4(
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Note

3"
3"
3"
:3"
3"
3"
3"
01"
4"
01"
r
4"

.."
I"
6"
6"
8"
8"
8"
10"
10"
10"
10"
10"

I II '
[nlet .QUlletl.!! In.
Pipe PIpe Wuler

lJep!h

-------

.\[f].I.
Water
Deplh

13"
13"
I,"
17....
23"
23"
23"
:10"
:30"
:30"
30"
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Ill~iue
Dimensions

4 '-{)"
5'-{)"
5'-9"
6'-9"
7 '-{)"
7 '-0"
8'-{)"
7'-9"
8 '-{j"
9 '-9" I
12 '-{)" I
H '-{)" I

DOS1.'>GT.\SK .\:\'0 SIPHO:\'S

:)"
J"
4".."
5"
5"
5"
6"
6"
6"
6"
6"

,)

"

"
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Day Stuuents
I

Full ' I
TIme I No. Siphon

.. , '. I Resi- I SIphons .stze
U tthoul I U tlh ! dents I

.sh~i .shou'e rSI' 1

50 I' 30 5 I
,5 .•5 i 'I

120 80 I 12
l,5 I 110, I, !
250' 155 I 25 I'
370 235! 37
500 :.1I0 I 50
620 390 62 I
750 .•70 75

lOOO 625 100
1500 940 150,
2()00 1250 200 I
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Note: 1. Reinforce COver slabB with wire mesh.

Note: 2. Cover slabs should be approximately 3'-3"xl'-O"2\~" to facilitate removal.

Note: 3. When ordering siphons specify that automatic alternation is required.

Dosing tanks for subsurface sand filters ar.e similar in design to
those for open filters with intermittent flooding except for the working
capacity or effective volume of the dosing tank. For subsurface sand
filters, the effective volume of the dosing tank must be equal to the
total holding capacity of the tile distribution lines in each unit of the
filter in order to fill ~he lines at each discharge, this insuring equal dis-
tribution over the filters. See Table IV, page 27.

The capacity of dosing tanks "for subsurface percolation fields shall
be directly proportional to the total holding capacity of the tile drain-
age lines. Since the tile lines may not always be completely emptied
between dosing by soil percolation. it is not advisable to attempt to
completely fill the tile lines at each dosage. Therefore, in order to
apply sufficient sewage effluent to obtain good distribution throughout
the tile lines of the entire field and at the same time not flood the field,
a dosing tank capacity equal to six-tenths (0.6) of the total holding
capacity of the tile drainage lines shall be used. See Table V, page 27.
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TABLE V
DOSING TANK .\NO SIPHOSS FOR V_'RIOI-S SIZE TILE PERCOI..\TlOS FIELDS

50
i5

120
li5
250
3iO
500
620
i50
1000
1500
~

TABLE IV
DOSING TASK .'SO SIPHOSS FOR Sl'"BSl"RF.\CE S.,SO FILTERS

Note: meetive volume of d.-inc tank bued on 0.6 volume of drain tile used.

Note: 1. ReinCorce co\"er slabs with wire ml"sh.
Note: 2. Cover slabs "ahouTd be apDfoximatelr 3'~3"xt '.0"':<2" to facilitate removal.
Note: 3. 'When ordering- siphon:i specify that autl)matic.' alternation is rt!4uirt'd.

I I:-SIOE DmESSIOXS
I
I

Number Number Siphon I

I

i ;

Feet Siphons Size Length .llaz.

I
,\t[ in.

Tile and Water Inlet Outlet Water
Width Depth Pipe Pipe Depth

---
I

800 1 4w S'-lw lr 4w 6w 3w
1000 1 4w 5'~w 17w 4w 6w 3"
1200 1 SW S '_gw 23w 4" SW 3w
1400 2 SW 4'-4w 23" 4w S" 3"
1600 2 SW 4'-8w 23" 4w SW 3w
1800 2 S" 4 '-11w 2:lw 4" SW 3w
2000 2 SW S'-4w 23w 4" SW 3"
2400 2 6w S'-Qw 30w .I,w 10" 4w
2800 2 6w S '-S" 30" 4w lOW 4"
3200 2 6" S '_gw 30w 6" lOW 4"
3600 2 6w 6 '-1" 30w 6" 10" 4w
4000 2 6" 6'-Sw 30w 6w 10" 4w
4400 2 6w

I
6'_gw 30w 6" 10" 4w

4800 2 6w 7 '_lit' 30w 6w 10" 4"
I
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SECTION A. General Construnion

Sand filter beds shall consist of level areJS of sand beneath which
there are graded la.vers of gravel around and o\'er the underdrains.
The sewage is discharged onto the beds through rotary distributors
or through pipes on to splash plates or. in case of covered filters,
through lines of drJin tile laid with open joints with the tile lines placed
in a 12-inch layer of ~o. 5 gravel. For open sand filters. the beds shall
be surrounded b.\T J concrete, brick. or cinder block wall extending
above the sand and at least one foot aho\'e ground leHI to prevent
washing in of cla.\' or loam which might clog the sand bed or to pre-
vent encroachment of Hgetation or Jiooding. For covered sand filters,
tht: surrounding wall is not necessar.\' except in Case where it is neces-
sary to prevent ca\'ing of the earth walls while the sand and gravel
are heing placed.

The underdcllnage s\"stem 511;]11 consist of drain or farm tile laid
\vith open joints.

SEeTIo:\' B. ;\!ateri;]is

The sand for the filter bed shJII be clean, COarse sand, free from
clay, loam, or organic matter, and fine particles. The sand shall have
an effective size of 0.30 mm. to 0.50 mm. and a uniformity coefficient
of not more than 4.0. ~o more than two per cent shall be finer than
O.l77 mm. (80 mesh sieve) and not more than one pe r cent shall be
finer than 0.149 mm. Not more than two per cent shall he larger than
4.76 mm. (4 mesh sieve). The sand beds shall be not Jess than 30 inches
deep.

The gravel for sand filters shall conform to "Virginia Department
of Highways Material Specification (April I, 1954) Section 206 Coarse
.-\ggregate." (See Appendix No. I)

The gravel must be carefully placed in well-Ie\'eled l:1,vers, with
the coarse or NO.4 gravel ;]t the bottom around and over the under-
drains, with at least 3" of 1\0. 4 g-ravcl ahove unJerdr;] i11. C;] re must
he taken to avoid movemenr or injury to the underdrains. The middle
layer shall consist of the medium size' or NO.9 gravel, at least 3" deep.
The fine or No. 12 gravel at least 3" deep is the top byer for sup-
porting the sand above. Crushed limestone is not suitahle for the top
layer of fine gravel.

Since the efficiency of the filter depends to a large extent on the
filter medium (sand and gravel), care shall be taken to obtain sand and
gravel of a known guality and size. Before obtaining the sand and
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gravel, a'sample of approximate!:' onc pint CJch of the sand and gravel
must be submittcd to the Statc Department of Health or a qualified
commercial testing laboratory for observation, sieve analyses and com-
ment as CO its suitability.

4 .... 100 95-100 :35- 70 10- 30. 0- 5 .
4-F 100 85-100 00-85 ~5- 50 0-10 As

I 40-50C-;
of No.4

5 100 95-100 15- 50 0- 15 !
6 100 \)5-100 4(}- 75 0- 15 0- 5 .
7-C 100 ~15-1()(J40- 75 0- 15 As

50-We-;.
of No.7

9 I . 100 95-;iN :30- 6.'i 5-250- 5
12 .. 100 "5-1001 10--100-101

AGGREGATES FOR SAND FILTERS AND TILE PERCOl.ATION FIII:LDS

All sand shall be hand placed in the filters by use of shovels and
wheelbarrows. Dumping frorri trucks onto the filter beds will not
be permitted. Board runways shall be provided when wheelbarrows
are used.

SECTIO:" C. Construction of Sand Filter5 with Rotary Distributors

A rotary distributor will effect the most even application of, the
sewage over the bed, therehy increasing the efficiency of the filter
bed, making it possible, to use a higher dosage rate, or for equal sew-
age flows to safely reduce the area of sand bed required.

.-\. supply pipe from the d05ing tank feeds the sewage to a vertical
pipe at the center pier of the filter from which it enters the distribu-
tor. The rotary distributor shall consist of twO or more horizontal
pipes or arms, extending the diameter of the filter and rotating about
a central hollow shaft. The sewage shall flow through these distrib-
utors from which it is spread over the filter through ports designed
to give even distribution over the entire surface of the bed. The hori-
zontal anns are placed a few inches above the sand bed and the dis-
charge of sewage through the ports rotates the distributor.
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Since the distriburor is dnven by the flow of the sewage through
the pons, it will be necessary w provide a closely limited hydraulic
head on the disttiburor. Mercury seals in the disrributor are not
permitted.

The dosing tank and siphon serve co provide this head to maintain
it within required limits. Therefore. it \\.i1! be necessary for the
manufacturer of the rota[\' distributor ro furnish the dimensions and
other details, except etfec[ive volume of the dosing tank, and includ-
ing the difference in ele\'ation of high Jnd Jaw WJter level and that
of the Jrms of the distribuwr. A.lso, the mJnufJcter shall furnish the
JetJi1s of the center pier for the rotar.\' distributor bJse. The siphon
Jnd rotary distriburor slull be purch:lsed from the SJme manufacturer
to be certain that these [("'~ruirements \\'ill be met.

There are several compJnies that furnish siphons and rotary dis-
tributors. The names of such companies \\'ill be furnished on request
by the State Health Department.

The design of the area of the hlter beds equipped with rotary
distributors shall be based upon a rare of application of 150,000 gallons
of sewage per acre per Ja,\', \vhich is approximately 3.5 gallons per
square foot per d;l\' or one-third more than the safe dosage where
rotary distributors are not used, The amount of se\vage applied to
the sand filter with rotan' distributor at each discharge of the siphon
shall be equal to a depth' of 19" to l~" o\'er the entire sand bed area
being dosed.

SECTIO:-;D. Construction of Sand Filters \vith Intermittent Flooding

Sand filters designed for intermittent Hooding shall be divided into
at least two beds for small hlters and three beds for the larger filters.
Distribution boxes must be provided for diverting the sewage Onto
the filter bed or beds desired, as it is often necessary to Cut one filter
bed OUt of operation for rest periods.

In the design, the area of the filter beds shall be based upon a rate
of application of 100,000 gallons of sewage per acre per day or 2.3
gallons per square foot per day.

On filters employing intermittent flooding, a sufficient amOunt
of sewage shall be run Onto the bed at each discharge of the siphon
to cover the sand to a depth of two inches.

SEcrroN E. Subsurface Sand Filters with Distributing Tile Lines

On acCOunt of their inaccessibility and liability of clogging of
subsurface sand filters, the rate of dosage allowable shall be 50,000
gallons per acre per day or 1.15 gallons per square foot per day.
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The sewage shall be applied co the filter through lines of drain
tile laid with open joints with the tile placet! in 3 12-inch la:'er of :--';0.
4 stone.

In all cases possible, the top of the filter shall be finished with a
I>inch bver of stone without 3m' earth co\'cr o\'a the stone,. .

In cases where it is not feasible or desirable to finish the top of
the subsurfJce filter with the stone. then on top of the gr3\"C1 shall
be placed a 3-inch byer of Str3W, Jnt! then the tilter shall be covered
with a byer of top soil not less th3n of inches nor more th3n H inches
deep.

The sand 3nd gravel beneath the tOP la:'er of stone 3nd the under-
drains shaH be the same as for open s~lnd tilters. using intermittent
flooding.

All sand shall he h3nd plJced in the filters by use of shovels and
wheelbarrows. Dumping from trucks onra the filter beds \\iill not be
permitted. Board runways sh311 be pro\'ided \\ihen wheelbarrows :lre
used.

Distribution boxes must be provided for diverting the sewage onto
the filter beds through individual lines or headers with each header
connecting to not more than four lines. The far ends of the distrib-
uting lines shaH be tied together through bell and spigot tile and
should be vented to atmosphere, .-\s with surface filters. Stop gates
or shear gates shall be provided in the distribution box to permit either
filter unit or ~eader to be pbced out of service.

Vehicles and heavy machinery will not be permitted on the bed
when placing the cover of gravel, or gravel •.straw and earth, since the
tile distribution and drain lines may be crushed or moved out of
alignment. .

SEcrlON F. Trickling Filters with Rotary Distributors

The standard rate trickling filters shall be of crushed stone, about
6 feet deep~ with individual pieces ranging' in size from 2 inches to 4
inches in diameter.

Sewage shall be applied to the surface of the stone in the form
of a spray as uniformly as possible so that it trickles down to 'the
underdrainage system. where it is collected and conveyed to the final
settling tank. The filter stone and the underdrainage system must
be such as to avoid clogging and permit free circulation of air through
the bed. Vent wells shall be provided to aid in circulation.

The side walls of the filter shall be of concrete, brick or cinder
block. A solid water-tight wall, suitably designed to prevent clay ar'.d
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loam from washing into the filter and encroachment of vegetation shall
be provided.

A concrete floor shall be necessary in trickling filters and this
shall be sloped to a central drain to convey the effluent from the filter.

The trickling filter underdrainage system shall consist of vitrified
clay underdrain blocks laid directly on :lOd covering the entire floor.
The blocks shall compl.y with all requirements of the specifications of
the ASTM and of the Trickling Filter Floor Institute. Cover blocks
for the center drainage channel shall have at least three inches of
bearing at either end.

The stone for the filter beds shall consist of hard, durable pieces
of crushed limestone, traprock or granite screened to the size limits
required and shall be free from thin, flat or long pie('es. It must be
washed and screened and free from sand, clay. loam and organic im-
purities. All stone shall be hand placed in the filter and dumping from
trucks Onto filter will not be permitted.

The sewage shall be applied to the trickling filter by a rotary
distributor operated by a dosing siphon or pump. The manufacturer
of the rotary distributor and dosing device shall furnish dimensions
and other details except effective volume of the dosing tank, including
difference in elevation required and also dimensions and other details
of the center pier for supporting the rotary distributor. Mercury
seals in the distributor are not permitted.

Trickling filters are not acceptable for secondary treatment of
the effluent from septic tanks. The design of the trickling filter shall
be based on a loading of 275 pounds of 8.0.0. per acre foot per d:l.\"
or 3.14 sg uare feet of surface area per J 00 gallons.

ARTICLE 5. CHLORINATION FACILITIES

SECT/ON A. Final Settling of Chlorine Contact Tanks

The effluent from trickling filters shall be treated in a final tank;!,;
it will contain a considerable amount of suspended material washed
from the filter stone.

The final settling tank shall be a plnin settling tank. rectangular. in
shape. The hopper shall be provided at the inlet end to :lid in removal
of accumulated solids. The settled sludge can he squeegeed or scraped
into the hopper and pumped to the inlet of the primary treatment
device. A small portable pump equipped with sufficient suction and
discharge hose may be provided in lieu of a fixed pump moving the
sludge from the final tank. A circular tank with center or periferal
discharge with satisfactory sludge removal equipment is acceptable.
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When chlorination of the effluent from the trickling filter plant
is necessary. the final tank will also serve as a chlorine rank for pro-
viding rhe necessary derenrion period for reaction of rhe chlorine.

The required derention period in tinal settling ranks following
rrickling filters in I Yz hours. If rhis tinal tank is to be used for flows
from school populations. which flows rake place in an eighr hour
period. rhe dimensions of the rank shall be increased accordingly so
as to provide the 1 ~/Z hour detention period.

Final serrling ranks are nor necessary for the removal of solids from
rhe effluent from sand filters as such effluents are usually clear and
free of settleable solids. In case it is necessary to disinfe~t the plant
effluent before it is discharged intO a stream, the final tank can be
used as a chlorine contact tank for providing the necessary detention
period for reaction of the chlorine, The detention should be a mini-
mum of 30 minutes based on average flow over the time the plant is
in service or for 20 minutes detenrion based on siphon discharge rate
or pumping discharge rate if applicable. Duplicate chlorinators are
required.

Sf.CTlo:-; B. Chlorinator House

A chlorinator house shall nenr be less than 8 feet by 8 feet inside'
dimensions, The huilding shall he of hrick. cinder block or concrete
hlock construction, .\ \'entilatOr shall be provided near the ceiling
on one side and near the Aoor on the opposite side. The floor shall he
of concrete and sloped to a drain. ~o \\'indows shall be provided in
this small huilding. Hearing eguipment for maintaining a remperature
of 50° F, or ahove ar all times shall he provided.

A water line to suppl~. clean \vater free from suspended or floating
solids and under a pressure of ar least 15 to 20 pounds shall be run to
rhe huilding for operaring the chlorinator. Use of an approved potable
supply which will also sen'e for w:lshing up and other uses is pre-
ferred. and a sink or l:lvatory shall he prm.idcd in the building.

A terra cotta or concrete pipe with no hends larger than 45° shall
extend through the floor and conrin\.le to the sewer line, or point of
:lpplication of chlorine ro sen'e as :l conduit for the chlorine hose.

Sf.CTIO:-: C. Chlorinators

Either liCJuid chlorine. calcium h~-pochlorite or Na h~'pochloride
may be used in the disinfection of scwage :lOd there are sever:ll manu-
factu:ers of eguipment for feeding eirher liCJllid chlorine or hypo-
chlonte.

Chlorine gas t:lken frolll cylinders or liCJllid chlorine Ill;lY bc :lp-
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plied to sewage by chlorinators either as a gas or dissolved in water.
However, the solution feed chlorinator for feeding- chlorine dissokeu
in \\/ater IS much more satisfactory. ~

ARTICLE 6. FINAL DISCHARGE OF THE PLANT EFFLUENT

The plant effluent from the final unit of the treatment plant shJII
be piped to the stream where it will be discharged into the \vater so
as to pre\'ent pooling at the outlet. .-\ concrete head \\/all may be
necessary at the stream bank to support the outlet sewer and shall
always be pro\'ided \\'here there ma:-' be erosion around this pipe.

ARTICLE 7. SEWAGE PUMPS

'..Vith few exceptions sewage pumps shall be IOsLIIJed in duplicate
with either pump having adequate capacit:-. to h:1Odle maximum flo\\.
The:-' shall be apequatel.\' housed to protect the pump motors from
had weather and protection shall be gi\'en to pre\'ent freezing in an:-'
portion of the unit.

~o eross-connec<ion bcrween a potable w;ter supply line and sew-
age pump for priming or sealing packing glands will be permitted.

Pump sumps shall be of adequate size to avoid too frequent oper-
ating cycles of the pumps. The sump shall also be designed to prevent
excessive settling and accumulation of solids.

For some installations \\/here lift is required between primar:-'
settling and final treatment units. the pump sump and pumps can be
designed as to eliminate the need for a separate dosing tank. At any
installatton where double pumps are substituted for alternating siphons,
dual pipe lines and automatic alternating equipment will be reqUIred.
Where this is done, special consideration must be given to capaeit:,
and design of the pump sump, pump discharge capacity and, par-
ticularly where delivery is to a rotary or other distributor of this type,
the discharge head ch~racteristics of the pump used must be consid-
ered. On most units of the latter some form of flow level control box
would be used. Distributor manufacturer's recommendation must he
accurately followed for each installation.

ARTICLE 8. SUBSURFACE DRAIN FIELDS

When subsurface tile fields arc used to serve schools and other
large public buildings some means of dosing the field will be necessar.v.

A. single siphon with one distribution box may be used for dosing
a single field that has a total length of drainage tile up to 1200 linear
feet. A. single siphon together with a weir diversion box and two dis-
tribution boxes, or twin alternating siphons and two distrihution boxes,
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may be used for dosing two separate fields having a total length of
drainage tile up to 2400 linear feet. All installations having more than
2400 linear feet of drainage tile shall have twin alternating siphons,
two weir diversion boxes. four distribution boxes and four separate
tile drainage fields.

The maximum total length of tile in the four tile fields must not
exceed 4800 linear feer. An~' installation that will require more than
{800 linear feet of tile drainage lines will be considered a special case
and the owner's engineer will submit detailed plans and specifications
to the State Department of Health for approval. Also, the owner or
his engineer will submit in writing a proper justification for' the
larger installations and a satisfactory explanation as to why some other
method of secondary treatment would not be more feasible and/or
practical for any installation reqUiring a total length of tile drainage
lines in excess of 4800 linear feet.

ARTICLE 9. CONCRETE

All COncrete shall be made from carefully selected, proportioned
and mixed material and placed in accordance with current recommen-
dation of the Portland Cement :\ssociation. Each cubic yard of con-
crete shall contain a minimum volume of six gallons. In all cases, how-
ever, the amount of water per sack of cement shall be the minimum
amount necessary to produce a plastic workable mixture which can
be spaded or vibrated into place in the forms. In no case shall the
slump be less than two inches or more than six inches.

No concrete shall be placed when the atmospheric temperature
IS below 35 degrees Fahrenheit. \-Vhen the air temperature is between
35° F. and 40. F. adequate means shall be employed to heat the water
(water shall not be heated to a temperature exceeding ISO. F.) and/or
aggregate so that the concrete after placement in the form shall have
a temperature of not less than 75. F. nor more than 1~0° F. The heat-
ing apparatus shall be such that the materials shall be heated uniformly
and preclude the possibility of the occurrence of hot spots which will
burn the materials. When the air temperature is below or likely to
go below 50. F. all concrete placed during this period shall be' pro-
tected with sufficient housing or covering of an approved type in such
manner that the air surrounding the fresh concrete will be' maintained.
at a minimum temperature of 60° F. for a period of seven days follow-
ing pouring.

No materials containing frost, lumps or crusts of hardened mate-
rial shall be used.

Reinforcing steel shall be new billet steel A.S.T.M. 15-54T or Rail
steel. A.S.T.M. 16-54T deformed round or square bars and shall be
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free from dirt, rust, paint, or grease. In order to secure c\"en, smooth
finish concrere, cunsrruction form must be substanrial ;lIlJ unyielding.
and erected so that the cOJlcrete will c6nform to the required dimen-
sions and be so constructed as to prevenr leakage. Str1lctllral concrete
work shall not be undertaken except under the immediate supervision
of a person thoroughly experienced in this type of construction.

In design of the concrete it is assumed that ail units will be sub-
stantially below ground level and backfilled around upon removal
of the forms and that concrete will not be subjected to grounJ water
pressure before the units are filled. Should it be necess3t:' co construct
the units above ground level, or partly above ground level. steel shall
be added as required. Also, if an.y" unit such as the Imllotf tank is
cOTl«ructed partly below ground water level the necessary steel shall
be provided.

PART VI-GENERAL REQUIREMENTS FOR SEWAGE
DISPOSAL SYSTEMS

ARTICLE 1

A. Nothing contained in Parts II through V shall be construed
as debarring any sewerage system which has been demonstrated as of
at least equal efficiency and is approved by the Healfh Commissioner.

B. Plans and specifications for all sewage treatment facilities must
be submitted to the Health Commissioner by the Owner or sponsor
for review and approval prior to the beginning of construction. All
treatment facilities must be constructed in accordance with the ap-
proved plans and specifications.

C. All sewage disposal systems shall be located, constructed, or
operated and maintained in a manner so that they:

1. Do not contaminate any drinking water supply.

2. Do not pollute or contaminate the water of any bathing
beach, shellfish breeding ground, or stream used for a public or do-
mestic drinking water supply purposes or for recreational purposes.

J. Are not a health hazard by being accessible to children.

4. Will not violate any Commonwealth of Virginia Laws,
Rules or Regulations governing water pollution or sewage disposal. .

5. Will not create a nuisance.
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