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.-\s aurhonzed b\· Seerlon 32-6. 9. 64, 65, 66, 67, 68, Code
of \·irginla. the Sute Boud uf Health is authorized in con
forma!' with the provisions of Title 9, Chapter 1.1 to adapt,
anlend, and repeal rules and regulations for the purpose of
carrying out the provisions of Chapter I, governing the
means of sewage disposal.

.-\Iso. relative to Section 661-44.18, 19, Code of Virginia,
the State Board of Health in jOint Jurisdiction with the State
\Vater Control Board is authoflzed to regulate sewage
discharges.

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

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

Revised b\' the State Board of Health on June 2, 197 I
To become effective on Jul\' 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)

12-6 Rules Jnd Regulatlons-The Board mJy make, adopt, pro
mulg:lte :Jnd enforce reasonable rules and regulations from time to
time- requiring and providing fur 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 i~

authorized and directed through joint studies with authorized repre
~ntati\'es 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 bevond the corporated limits thereof ~nd elsewhere in the State
whenever 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 :my 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
privv 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 pnvles.

3:'-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 privv 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"-FOf 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 thev 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 ~2-64 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 twentv-tive dol
lars, and each week's failure to comply \.... jth any provision of such
sections shall be deemed a separate offense.

ARTICLE 4. REGULATION OF SEWAGE DISCHARGES

§ 62.1-44.18. Sewerage systems. etc.. under joint supervision of
Board and Department of Health.-( I) 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 sh:lll, when requested, con·
suit with and advise the :lUthorities of cities, towns, s:J.nitarv districts.
and any owner having or intending to h:lve installed sewage treatment
works as to the most appropri:lte type of treatment. hur the Depart
ment shall not prepare pl:lns, specifications, or detail~d estim:ltes of
cost for any imprm'emetlt of :1n existing or proposed se\\':lge tre;Hmenr
works.

(3) It .shall he the dllt~· of the owner of an:' such sewerage system
or sewage tre:J.tment works from which sc\\'af!e is hcing discharged
into any State waters to furnish, whcn requested h:: the Board. to the
State Department of He:llth from time to time information \\'ith regard
to the quantities and character of the raw and treated sewaf!e ;1Od the
operation rcsults oht:lined in the remm'al and disposal of organic matter
and other pertin~.nt information :lS is required. The State Department
of He:llth sh:lll furnish the Board with such avail:t.hle information a'
the BO:lrd requires.

S 62.1-44.19. Approval of plans and specifications.-( 1) Before
any owner erects, constructs, opens, exp<lnds or oper:ltes a sewerage
system or sewage treatment works designed to sen'e more than four
hundred persons, and which will have a potential discharge or :lctua!
discharge to State waters, such owner shall file in duplic:lte with the
State Department of Health a copy of pertinent plans. specifications.
maps :lnd such other information as m:lY he required, in scope and
detail satisf:lctory 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 dl!>durgc co St:lte waters. the 'lpplication
sh:lll be given public notice by rubllC2tion once ;1 week for twO suc
cessive weeks in :I newspaper 0 gener:ll circulation in the county or
city where the certificate is :lppltcd for by such other mea.m as the
Bo'ard may prescribe. L'pon complCtion of :ldvertising. the Board sh:111
ldvise the Department of the st:lnd2fds of quality applying to SUCil
State waters and the rreJtment requirements necessar~; to prc\'ent con
travening such st:lIld:Jnis of water qU:lliry.

(3) The Dep:lf{ment shall then review the pl<lns without del:l y
and file with the Board within tWO months one copy :lnd a report in
which the plans are :lpprO\;ed or disapproved. If they :1[(: not ap
proved. the report shall state wbt modifi<:3tions, if any. or ch:lOges
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 st:Jting the grounds for cr'nditional :lpproval
or disapproval. If they are approved. the Board sh<lll gram a certificate
authorizing construction of the facilities_

(5) Any owner operating under a v<llid ccrtificate issued by the
Board who fails to meet water qU:llity st:Jndards established by the
Board solely as a result of a change in water qU:llity standards or in
the bw shall provide the necessary facilities approved by the Board
within a re:lsonahle time to meet such new requirements. The Board
mav amend such a certificate. or revoke it and issue a new one co re
flect such facilities after proper hearing. with at least thirty days notice
to the owner of the time. place and pu rpose thereof. If such revoca
tion or amendment of a certificate is mucually agreeable to the Board
and the owner im'olved, the hearing :lnd notice may be dispensed with.

(6) The Boud shall revoke the certificate in case of a failure to
comply with :Ill such requirements and may issue a special order under
~ 62-1-44.[5(8).

(7) Nothing in this section shall limit the power of the Board and
the Department in the control of sewerage systems or sewage treatment
works serving less th:ln 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 executi\'e officer of the State Board of Health
or his authorized agent.

SECTION B. Person

Shall mean :om institution. public or private corporation. individual
partnership. or other entity.

SECTIO" C. Sewage

Shall mean the human excrement. kirchen. laundry, shower. lav
atory. or industrial liquid wastes as may be present from residences.
buildings. vehicles. industrial establishments, or other places.

SECTIO" D. Permit

Shall mean a written permit issued by the Health Commissioner
authorizing the construction or repair of a sewerage system.

SECTION E. Sewerage System

Shall mean all or any parr of a device, mechanism or instrumenta
tion designed and constructed to collect, receive. and/or treat and dis
POSt of sewage.

SECTION F. Approved Sewerage System

Shall mean a sewerage system approved by the Health Commis
sIoner.

SECTION G. Building Drain

Shall mean dut parr of the lowest plpmg of a drainage system
which receives the Qischarge from soil. waste and other drainage pipes
inside the walls of'the building and conveys it to the building sewer
beginning l feet outside the building wall.

SECTION H. Building Sewer

Shall mean that parr 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, individwl sewerage system or other point of disposal.

SECTION I. Sewage Disposal and/or Treatment Methods

For the purpose of these regulations an approved method of SC\.... 

age disposal shall be deemed to be
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(a) A flush toJcl or sanitar\" closet mstaUed according co the
Commonwealth of \'lrglnlJ, State'Board of Health, Official Plumbing
Standards and Regulations. which has bcen connected to an approved
se\l,;erage system. or

(b) An approHd Sanitar:' Pri\': \~hich is co include vault privy,
septic privy. incinerating pri\'y, or

(c) ,\n approHd Dumping Station

SECTIOX ]. Temporary

Shall mean overnight use or occupanc:', or major portion thereof.

SECTIO~ K. Dumping SCJtion

.\ speciall:' deSigned se\\crage s\'stem for the disposal of sewage
and other liquid wastes from self-contained camping units.

ARTICLE 2 TEMPORARY OR PERMANENT OCCUPATION
OR USE

SECTIOX 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 temporarv or permanent habitation; any ware
house, public building or other public or private place where human
beings congregate or are emplo\'ed, in the Commonwealth of Virginia,
co use or occup\". or to rent 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 th(" same unless and until such place or places, as
oudined, shall have been supplied or equipped with an inspected and
approved method of sewage disposal and/or treaanent.

ARTICLE 3, PERMITS

SECTION A. Valid Permit

It shall be unlawful for any person to construct, alter or extend,
or co 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,

7



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~ D. Denial of Permit

When the Health Commissioner determines that a proposed design
is inadequate, or soil or geological conditions are such to precl\Jde 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 Madison Building if request is made
in writing by cenified mail and within 60 days of the denial of a per
mit. Such hearing shall be held at the State Health Deparnnenr. Bureau
of Environmental Health, 522 Madison Building. 109 Governor Street,
Richmond, Virginia 23219. Within 30 days of the appeal hearing, if
such hearing be requested. the State Health Commissioner shall, in
writing, notify the appealanr 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.

SFCTION F. Void:mce of Permit

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

2. Pennits shall be automatically cancelled when site conditions
are changed from those shown on the pennir.

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

SECT10:" .\. Required Inspections

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

SECT10:-; B. Installation

:"0 part of an!' insr:l!lation shall he co\ered or used until inspected
;md approved by the Health Con-missioner. .\n)' part of an installation
\vhich has been covered prior ~o apprcval shall be uncovered upon
order of the Health Commissioner

[n extraordinary circumstances the Health Commissioner may
give tinal approval to anv svstem. although incomplete (i.e. sewer line
not connecred from house to septic tank) when reasonable professional
judgement indicates a revisit is not practical or f\'3sible. The inspec
tion form shall indicate such waiver.

PART III-PIT PRIVY

ARTICLE 1 DESIGN AND CONSTRUCTION

SF:CT10~ A. Location

The privy may be placed near the home bur shall be located with
care to help prevent and avoid polluting nearby wells. shellfish \vaters,
impounded waters, or streams. Table I identifies "MINIMUM DIS
T.\~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 p.jt Privy."

9



Property Bau-
Lines ments

TABLE I

I
.11 inimum Wells by' .
Homontal Cla.S3ifiwtion I S~ll· I
Di3tana --,--,-- Fuh ImpoundedIn Fat I·.!.!:..- Ill:: Irllters!, Wllterst Streamst

i I I I I-----,-I-----!-----
• I I

5 ! ! j; I I X
------I--!--:---'---- ------------

10 i I I: . I
~--I--!--: --__ ' .---- _

20 __I__I__: ! -' i__X _

~_:~i_I_I'__: ,i 1---
50 : ! X I X I X X I'

100 j-j--Ixl--:--,' ------
• I : ' I

• Public Water Supply StAndard.-Diva.ion o{ En~in~rin£" Bur«u of Sanitary EnC'in~r--

in&". Virrioia State Health Department. .

tIt th.. wat4!r uble rUe. within 2 (eet o( th. OUTface oC the l'T'Ound. a ol.ondard uniun
privy shaIl not be IoeaUd nearer than 10() (~ o( ,h-ellt\.h .".ten. impoundN ...aurs or a
.trum.

Vault privie-s .hen u.~ near .hellfi.lh .,.Un 'han ~ installed with the concurrence o(
the Bureau of Sbelltah Sanitation. Division o( Entinf!"erin£". Vire-iol& State Health Depart,..
menL

l It "haU ~ presumed that. Clu. III well will ~ installed unl<eee sufficient eyid~nc~ and
.e5urance it protrere<l..

PART III-SEPTIC TANK SYSTEM

ARTICLE 1. DESIGN CONSTRUCTION & LOCATION

SECTION A. Septic Tank

I. 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. Siu-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 potencial oc
cupancy of twO people.

The current water consumption rates as established by the Vir
ginia State Depanment of Health, Division of Engineering, Bureau of
Sanitary Engineering, shall be used as the basis for design and are
outlined in Tabk 11, "Minimum Daily Water Consumption Rates."
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TABLE [[

II

Gallons per Do"

100

16
10

130
300

50

180
5

10

15--35
200-300
300 gibed/day
300 g/bed/day
200
l00/bed
500

500
15
10
5
5.
5

50
100

3. Construction-Ready Made ConCTete Septic Tanh-Precast
concrete septic tanks may be used if they comply with design and
capacity requirements. The side walls and bottom of such tanks shill
be at least 2Yz 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 ~ inch size). Concrete shall be vibrated or well rodded to
minimize honeycombing and to assure reasonable water tigh01ess.

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

STATE DEP.'RT~ENTOF HEALTH

.\finimum Dall"lruter ConsumptIOn Rates
"26 )'Iay 1970

D"'ellings, per person (minimum rates by fixture below)

Kitchen sink... .. 20)
Toilet ... 2S
Shower or tub.. . .. 2S.
\\' ash basin. . . . . . . . . . . . .. 10
Laundry. . .. 20

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

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

mg/L500 ..
Interstate Rest Area.s-~r perS'On ....
Service Station per Vehicle ;Serviced . . . ....
Factories per person per 8-hour shift exclusive of industrial

W:l-Stes.
Shopping Centers per 1000 sq. ft. of ultimate floor space ...
Ho~pital (water de~ign) ..
Ho~pital (sewage design)
:\ursing Home~ per Bed Capacity.
~ursing Humes (Homes for aged) .... here patient is ambulatory
Doctors Offi('e in :\Iedi('al Center..
Laun iromats, 9 to 12 lb. machines, per machine (BOD mgl

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

camp site (privi~) .
Luxury Campll (with flush toileUl), per camp aile .
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slab slull consist of wdded WLre 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 remforced with Yi inch rods spaced 6
inches center to cemer both ways. Single piece poured in place tanks
slull luve a bottom at leasr 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 Ta71k.f-Single comparunem Residential Bitu
minous Coated Metal Septic Tanks may be approved provided they
meet the st:rndard design and comply with United States Deparunent
of Commerce Commercial Standard 177-51.

The hole to receive the tank shall be large enough to permit the
proper placement of the tmk 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 tmdOutlet 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 VI inches
thick. Cast iron joints shall be either leaded or welded. The foUowing
shall be required for fittings in any septic tank:

Diameter (inside} shall be 4" or greater.
The inlet t~'should extend 6"-8" below flow line.
The outlet tee should enend into about 35% of the liquid depth.
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T.\BLE [[ [

SEPTIC TANK LOCATION

Properly Base·
Lines men(s

,
X

,
i

X

• Public Water SUlJpl}" Slandards-Oivi.ion o( £nlrjn~rin2'. Bur~.. u of Sa.nitary Enqin4!~r·

inc. Vircinia SLate Health Oep&rtm~nt.

t It shall M presumed tha.l a Clas.s III w~lI will ~ inst.a.lled unln, .uffici~nt ~vidC'ncc and
ueurance i. prof[ered.
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SECTIO~ B. Sewer Line

I. ConstTUction-The sewer line from the house co che septic cank
must have cighc joines so chere will be no leakage. The building drain
must be excended co a poine 3 feet oucside che building where ic is
joined co che sewer from the house co che septic tank. If che well is
located within 35 feec of this poine, che casc-iron pipe or ocher macerial
of equal quality must be extended more chan 35 feet from che well
before it joins the building drain or sewer. Pipe used for the building
sewer shall be 3 inches or greater in diameter as decermined by fixture
unit value in Scate Plumbing Code, and constructed of cast iron., vit
rified clay, concrete, cement asbestos, bituminous fiber, or ocher
materials of equal quality. Where two different types of sewer pipes
are connected, a proper type of conversion adapcer shall be used. The
elevation of the house sewer shall be such as to permit the installacion
of the septic tank system ac optimum depth. Oean outs shall be in
stalled when turns of 45 degrees or gre:l.cer are necessary and where
str2ight runs are in excess of 90 feet. When the sewer line cannoc
be bid straight from the house to the tank, it shall be laid in a straight
Line as 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 puc in. The point where bends are made should be
marked in some way so that the line can be found easily. [f it is neces-

,1[lnimum i Irtlls by, I
Horizt)n(n[ i CLassificatIOn Shtll· I

[hslQlla i--I--I-- FI.~h I/",pounded
In Fat ~~!..!:-,Ill: i Walers Waters _.':i_'I_r_ea_"'._s_I I _

5 I i I I

--~~---i =: - 1-_·---_-'_-_-_--1- =_-1----1----

.\5 ; X i
'~-I=i X 1_' I-~'--x--

mial Biru
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x

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

2. G r Jd,,-For a 3 or 4-inch sewer line, the grade shall be nor
less th:lO 12 ~,~ inches per 100 feet or [~~ inches for each 10 feet in
kngth. The grade for a 6-inch sewer line shall he -; I: inches per 100
L.:~t or !~ inch for each 10 feet of length.

!. LocJtiolJ-See Table IV, below, "Locarion of Drainfield."'

TABLEr\'
LocATlOS OF' DR,\(SrrELD

,If inimum I Wdls by I '
H orizonlal I Class lficalio n Shell- I

Dislance 1--/--,--1 FIsh III/pounded [-'r"/J,;,-I'1 Base-
~!~'--.!.~~ Ill: iWalerst ll'alerst Slr{"IIII'~ _~. :__"_IC_n_I.,_·_

I Ii' ,
5 ' i! I . X----1--,-, '----,------ ---
~--J-_i_L L I _

:.'0 Iii : I
-----i-- --;--1----:-----,'---- -----.

35 i X i j i. i
5()--:--lx--;-~~-·-i--x--- -X-- ---- ---
~--,--l-!xl I 1----1'

I I I I :

• Public Water Supply St&ndarda-Oivision of EncinMrini'. Bureau of Sanitary Enl"in«r·
inlr. Virlrinia State Health Department.

t It the "ater tab~ riaa withl" Z ten ot ~ lurtaOl! ot the CTOund. a ltandard droinlkld
.halt not ~ located nearer than 100 feet of ahelHi.5h ....ten. impounded. ..a.un or a. atrea.m~

t It lhalf be llN:I'Umed that a Cl... III ... 11 will be installed unl.,.. luffici.nt evidence and
asauranee is protrere<i.

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 artificw. When equal distribution of effluent is desirable
to all ourlets, it stWl be determined by water testing.

4. , Feeder Lines-The feeder lines shall consist of water right lines
connecting the outlet from the distribution box to its respective sub
surface drainfield.
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5, Drainficld-Thc o~n l0lnt subsurfJce drain field usuallv con
sists of a series of shallo\\ blcral trenches I b to 36 Inches in width and
o:cl\'JteJ to a depth off enng the highest pmential absorptive condi
tions, The slupes of the Ilnc ~11J1\ be not less than ~ inches nor more
dun -t inches per 100 fect un\es5 otherwise sf:lted, The size of the
Inlll\'idua\ aggregate medi3 used in trenches sIdl he not less than ~':

Illch nor than than 2I: inches ,-\ggregJte material to 3 depth of 6
inches sh:ill be l)laced in 3 trcnch \\'ith tOP of stone flush with the top
of the {!rJde board or QT.lJl' ,uke. The open joints should be co\'ereJ
\\'Ith t;r p;lpcr qrip; (~r "ther suitJble Jnaterial. .-\frer b:-·ing. Jggre
gate IllateriJI sldl he placed ar"und the tile to hold it in place, cover
ing it (0 a depth of 2 inches, Paper or strd\\' should be placed o\'Cr
the aggregJte to preHnt soil penetration, There shall be at le3st 6
inches of aggregate under the tile, pro\'iding a totdl of 13 inches of
aggregate under. besiJe, and on top of tile, \Vhen the trenches are
tilled. the c3rth should be \\'ell rounded 3bc\'C the surfJce of the
ground to allo\\' for settling, SubsurfJce dr3in tile lines shall he
spJCed at least three times the \\'idth of the trench. Length of sub
surface drain tile lines should not exceed 100 feet and should be 75 feet
elr less ",'here feasible.

6, [)rlrinfic/J ,\f,71cri,r/r ,wd Conftmction

(a) Concrete tile sh311 be Extra-Qualitv and meet current
.-\ST.\l st3ndards for non-reinforced concrete. The tile should be -1

inches in size and should not C\ceed 1 foot in length,

(b) Clav tile shdll he Extra-Qualitv and meet current ASTM
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 .-\ST~l standards and comply with all applicable sections of
Commercial Standard 22 8-61. .-\ 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 (Op 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 inter
vals along t~ tube. If there is any break in the continuity of the
tubing, an appropriate connection shall be used to join the tubing.

(d) Bituminous Fiber Drainage Pipe shall meet current ASTM
standards for bituminous fiher 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
p2.inted 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 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 E'L'alwrtion-Soil evaluation for a drainfield svstem shall
follo'),I' a systematic apprcach 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 relati\'e to the position in the landscape.
seasonal water table, shallow depths. rate of absorption. or a comhin:l
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 effiuent absorption. Such
percolation tests may be considered and analyzed as one of many cri
teria in determining soil suitability for absorption of effiuent.

8. _V.'hen percolation tests are performed, they will be made JC'

cording to the following:

(a) Percolation tests mav be used as one of 'the means of de
termining the suitability of the soil 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 adeast 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) Preparation 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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mu.:rf;lu: Intl) \\ I\lell \\ J(a .IU\ p,rcoLHc. Remo\'e;lll lousc nl;Hcn:J1
fr(J1lI rhe I'<lte. ,\JJ 2 .nehn <II I..I)Jr~c sand or tine gra\'c! to protcct the
LJ<I([onl trolll ~collnng ;lnJ )cJllllcnr.

~g) SJtura[Jon JnJ )\\ ellmg of thc soil: It is IIl1portJnt to

Jistlngui~h hetl' een sarurJwJII JnJ ,\\ eIling. S:Hur:ltion means th:lt the
\'OIJ SpJCCS llctween sOli part.de~ .HC (ull ot W:lter. Swelling IS caused
1,.\ mtru~ion lit ,,·,lter into,the Indl\"ldual soil particlc.

(h) In the conduct of the satur:l(\CJn. clretulh' till the hole
\\"Irh c1e.l~ ll"Jtcr to J minil1lul1l depth "f I ~ inche~ (J\'er 'thc gra\'eL In
III'''. ~ Ills, it is nCCCss:ln' tv reri!\ tile hule lJ\' supph'ing a surplus reser
\lIlr ()f \\";\tn. p{)~silJh- i}.,' IlIC:lns ,d In :lUtoilutic ,;phon. (() kecp watcr
in the hulc tor ..It 1c:ISt tuur 11IJuis ;lnd preferJbl:---' ovcrnight. [)etermine
thc pcrcoL!tiun r;ltc ~4 hours :Iftcr \\,Iter h first :ldded to thc hole.
1"11I~ pr<JceJure IS to insure c1ur rhe sud I~ gi\'en Jlllple opportunit:, to

s\\'ell :lnd to :lpproach the condition it will be in during the wettest
sC:l~on (Jf the year. Thus. the tesr \\'ill g"l\"C comparable results in the
S.1I11:: ,,,il. ,,'herher m:ldc in ;l dn' or in a wet season. In sand,' soils
C' lnuiflll1g little "r n', cLl\'. the swelling procedure is not essenti:ll
:1:1.1 thl tcsr nlJ\' I,c III;/,!c :IS Jescnhed under irem i. after the \\':ltcr
fr""1 nne tilling ;,{ rhc hole has complerel:-' seeped :lW:lY,

(i) Pcmo!:ltion r;He mea<;t\fC1Ill'IH: \\'irh the exccption of sanJ\'
soils. pnco!:lrion rarc nIC:lSUrCl1lcnr, ,11.111 he made un the d:ly following
rhe prn_'eJurc Jcscribcd unJer ircn. II :1I'o\'e, If water remains in the
re,r hnle :liter the ()\'ernight ,l' dlll1; period. adjust the deprh to
.Ipprllxim;/rel:-· 6 inches O\'lT the gr.ll'cl, From a fixed reference point.
me:lSUf<.: the drop in W:ltcr le\'el uI'er .I 3a-minute period. This drop is
ro be used ro c:llcu!:ltc tht' percolatiun ratc. If no water remains in
the hole :!fter the o\'ernignt swelling period, :ldd clear water to hrin~

rhe depth of W:ltcr in the hole to :lpproximately 6 inches o\'er the
gr:l\·c1. From:1 fixed rderence poine. measure the drop in W:lrer !n'el
:l( approximateh' ,0 minutc intCfn\<; for four hours. refilling Ii in<:ile~

()\'er -rhe gT:l\'Cf..~lS necessary. The drop rhat occurs du'ring tk' rin:ll
~a-minutc perind is used (() calcubte the percobtion rate. The drops
during prior periods \lr()\'ide information for possihle modification
of the procedure t(. s.llit iocal cirCllnlst:lnCes, In sand~' soils or other
.(li!s m \,'hdl the :irsr 6 inches (If water seep :l\\'a~' in less than ,0
IIllnute:. afrer the overnight swelling period. the time interval hetween
rneasurelllCllts shall he taken :lS Ia minutes and the tCSt run for pne
hour. Thc drop rh;lt occurs during the final I a minutes is used to
c:tlcllLHe thc perc(llation T:lte,

9. .Hil1il1n11l1 'l"wrptioll (TT<!.1 TcquiTe111,'llU for pri';.·ate rcsic('ll<'el'
The f..Howing ".\tinimum Are:l Requirements" (Tahle \') shall ;lppl~'.

ha<;·:d nn percolation rate measurements. These recommendations pro
\'ide for the use of garhage grinder and automatic sequence w:lshing
m:lchine umr~,

,.,
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ARTICLE 1. DESIGN AND CONSTRUCTION
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PART IV-STABILIZATION POND
The following standards shall apply for the insrallation, alteration.

repair or extension of any waste stahilization pond in the Common
wealth of Virginia.

Sote }-O\,'" 60 mlnut~ ra~ wilt reQuire spf'cl31 oeslgn which m~t:t.s th...... "PI""""'·.tI 01" .. h~
R~a'"ional Saniurian and.0r the Director of th~ Bureau.

Note 2-1n e\"er}" ca.se. jutflcient area sha.lI be proqclc..'ei ['J" ;..t leaH lOl"t SQ. (t. :Jnl.:ss (.Idler-
.is~ indica~d by soil eVM.luation.

Nou 3-Ab,orption ar~a (or standard trenchE'~ is to ~ figured as trench-bottom area.
Note 4-Drainfield d~3ilCn should M b:aaed on p~ak Joading and not c)n long- time averages.
~ou 5-Peak loadinl[ cr~ates other stresse:'l. ir.ciudini' the immediate n~ed (or di.!ch2.fRe

Ipace.
OthE"f" Con,idE"rations: Absorption will be ::\dverscly affected if the ground IS dug ",..hile

wet.

TABLE v

SECTION A" Design

1. Original construction shall provide at least one (1) surface
acre. measured at the four ft. depth water level. per 200 persons served
at 0.2 lbs. 5 day 20° CB. 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 scream. 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) OUorination and perhaps. also means for removing algae
shall be provided where demanded by the receiving stream,



(d) The outlet structure shall be placed on the horizontal
pond floor adjacent to the inner toe of dike embankment. A permanent
type walkway from top of dike to top of outlet structure for access
shall be provided for all stabilization ponds.

2. Stabilization Ponds for Schools

(a) For high schools with showers the equivalent full-time
population shall be considered to be in the ratio of 100/16 or 6.25 pupils
equal one full-time resident.

(b) For elementary schools without shower faCIlities the ratio
shall be 100/10 = 10 pupils equal one full-time resident.

3. Dual cells will be mandatory for all new plants which dis
charge into critical waters such as those used for public water sup
plies, shellfish or primary contact recreation. The pond cells should
be of nearly equal size and designed to operate in either series or
parallel.

4. Where ponds of one or more cells follow some type of con
ventional primary treatment device, the requirements in A-I may be
reduced to compensate for the B. O. D. reduction in the pretreatment
unites) but the surface area should be not less than 75% of A-I.

5. The shape of all cells shall be such as to produce a unifonn
perimeter, with no islands, peninsulas or coves pennitted.

6. Sufficient area shall be provided at all installations to allow
room for expansion due to nonnal growth.

SECTION B. Location

1. Criteria used in setting the distance of conventional sewage
treatment plants from the nearest habitation or residence will apply

.in case of raw sewage stabilization ponds.

2. If practical, ponds shall be located so that prevailing winds
will be in the direction of non-inhabited areas. Preference should be
given sites which will permit an unobstructed wind 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.

SECTION C. Embankments and Dikes

1. Compacted embankments of impervious materials shall be con-



structed, unless the entire pond and dikes are water proofed or sealed.
See Section 0-4.

2. From the standpoint of maintenance and structural stability
the following slopes and widths of embankments are recommended:

(a) lVlinimum embankment top width should be not less than
8 feet for ponds of 1 acre or larger.

(b) 1\tlaximum embankment slopes should not be steeper than:

Inner-3 horizontal to 1 vertical
Outer-3 horizontal to 1 vertical

(c) Minimum embankment slopes should not be flatter than:

Inner-4 horizontal to 1 vertical
Outer-not applicable, except that significant volume of

surface water shall not enter the ponds

(d) Minimum free board should be 3 feet

3. Normal minimum liquid depth shall be 3 feet.

4. Normal maximum liquid depth shall not be more than 5 feet.

5. Embankments and excavated areas shall be dressed with top
soil, raked, fertilized and seeded, except below the water line. Newly
seeded areas shall be protected by straw or other suitable cover until
a good stand of grass cover has been obtained. Alfalfa should not be
included in seed mixtures since the long roots of this plant are apt
to impair the water holding efficiency of the dikes. Additional pro
tection for embankments such as riprap may be necessary as soil con
ditions and pond size warrant.

SECTION O. Pond Bottom

1. The pond bottom shall be as level and as smooth as practicable
at all points. Shallow or feathering fringe areas usually result in locally
unsatisfactory conditions.

2. The bottom shall be cleared of vegetation and debris. Organic
material thus removed shall not be used in embankment construction.

3. Soil formations must be relatively tight to avoid undue liquid
losses through percolation or seepage. Soil boring to determine soil
characteristics shall be made a part of preliminary surveys to select
pond sites.

4. The ability to maintain a satisfactory water level in the lagoons
is one of the most important aspects of design; one for which the
owner must be primarily responsible. Some use has been made of
bentonite, asphalt coatings, clay blanket, plastic linings and other seal-
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SECTIOS F." Interconnecting Piping and Overflows

1. Cast-iron pipe of ample size is recommended for interconnect
ing piping and overflows.

2. The final o\'erflow structure shall provide means for varying
the water level from 3 ft. depth to 5 ft. depth in increments of 0.5 ft.
or less with points of withdrawal of effluent spaced so that the effluent
can be withdrawn from depths of 0.75 ft. to 2.0 ft. below pond water
surface irrespective of rhe depth of water in the pond. At depths
greater than 2 ft. below surface. the pond water will often be devoid
of oxygen.

3. Overflow lines shall discharge ontO concrete slabs. These lines
should be vented if siphoning rna:: be developed.

SrCTlo:-: E. Influent Lines

1. The influem line lOW single celled ponds shall be essentially
center discharging and influent lines into the primary section of mul
tiple-celled ponds shall be essentiallv center discharging. bue this does
not apply (Q those cells following the primar:: cell in series operation.

2. Either u~ward or hnriz.omal discharging influent lines may be
u~ed where the se\....age is pumped to the pond. Horiz.ontal inlets shall
he med for gra\-it\" Hnw, \ \'hen upward discharging ~ines are used.
the discharge end of rhe pipc should be located appro:omately one foot
Jom'e the bot:om of the pond I f sewage is discharged to pond thro'l~h
ic:rce main an ami-siph"nin; ,ic\·ict: ;h:JlI he pro\'ided on force m.l;n
Jtl point immedi:J.telv outSide the dike.

J. The end of the disch:lr!2e line sh:i11 rest on a suitable concre[::
apron with a mlOimum siLC of four feet sguare. L:J.rger aprons anc
innuent piping suPPOrtS are suggested in cases where the soil is unstable.

4..\!anholes or clean-outs are reguired where inlet pipe pa~<cs

through the embankment. ~ormally rhis should he a drop manhole
With in\'ert ("If influent sewer placc~ :lr ("Ir ;lb()\"e the ~ ft. water level
of the pond.

5. Influent lines sh:J.ll he phced on or under the bottom. The use
of exposed dikes carn'ing inAuent lines to the center of the pond will
be prohihited. as such structu res \.... ill impede circulation. Inlet lines
on pond bottom shall be anchored to concrete pads placed flush with
the pond bottom..

ing materials, Sealing by these method~ can b<st be considered as ~

special problem for individual inst:lliations. with the owner basicall:,
responsible for adeguate sealing (Q permit maimenJnce of satis(;}c(vry
water levels.
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Ime.

4. The pond or ponds ,hJII t" pro\'idcd \\Ith means for com
plerch- JrJinll1g cach unl[ Ind"Il< 1\,1. III ." ,,[her units.

C.I~r-,r'll1 plpC b rCClIllll1l,'I\J, ,j r"r p"nd ertlucnt JnJ/or drain

SU.. 110\ ( .. Chlofll1;HI"n 1'llllfJillcnc .II1d C"nrau I.lnl,

J. Chl"nIU[ltln nluiplllelH \1 hcn rCljulreJ 'hJIl be or" rhe ,olur'"n
ice,1 [('pc r"IIr r"ccdillg II\.ju,d c1dllrll!, Ir"llI c\linder'. f)UphC.HC ch("r
In.!!''''' arc rC'juin:,I e;lch rll fced ,I[ kJ,r ;; I"~/ I 11.lseJ lin rli~' ,ksign
:i"\I. Chl,nilLirors ,hJII II<: !I<IU,C,! 111 .1 '''Il.Ir.lrc hCJtcJ chlorllutof
r""111 pf"\'I,kJ \\'irh IllCCh;IIUl'.t/ c\h,Il!'[ f.ln. Sc.t1e'i cot ;IJ.:t!U;\tc CJ
P;IC!!\ i .. r \\'eighi.'g c:'linJcrs tlf c1d"rlnc '/1.111 hc prl)\'ideJ tor nch
in,r:'/I;Hi"n, .-\ chjorine testin!! ,ct ill,. [C'[1I1!! re"du;t1 chlorine- ;Ind
,llr''l't reJJlng "t re\l,\<ul, up r;, ~.(1 dlg/ I .. r 11;11,.\, ,lull be pro\'iJed,

The chlorine cllnUct un!': ,lull I,e -:ither ;1 ,c1t-cle;msing t.\'pe
IIr Ir slull bc Pfl)\ ide,1 \I'lrh 11Il':lIh "f relll,,\'in!! ,,,I,,1s that m;I\' JCcu

, I1lULHC. Thc conLllT un!': ,lull Pfll\ Ilk .1 dcre;Hilln perioJ o{ 'not lcs\
rlun 30 minutcs !lJsed on Jcsign ri,,\\,

I. Each stabiliLltion fltlnd slulillc pro\IJed \\'Ith a pnm;ln' mcter
Ing Je\'ice loc;HCJ on pl1nd cmUCnt f"r riO\l llle;l~U(el1lent. ,-\t small
instJILtrions \\ he,.e recllrding .1I1,! [lIr.t/l/ill::' II1SrrUlllellts .Ire not pru
\·ideJ. rhe prim;tr:' mcrering ,1L'\ice ,11.111 II, "Iuipped \\'irh ;I hrass Cl,.

st:1inless steel surf !!Ju!!e !!LI,lu.lrc,! In [Ulll" .In,l llllndredrhs of :l fllll[
mounrcd on side \\~:lll ;,t ;~ppro;\(:h Ch;lIlll In .. I HII;lt \\('11 \I'ith rhe zerll
set for zero tlow through the Illcrerin~ ,leI Il~

,-\ metering de\'ice is ;"'11 de~ir:lllle ,In flllild inHuenr. ,-\n,\' 111<::1\

uring Je\'ice pbccd on •hc mrluent ro the pOIlJ SIHltdd l,e a P;lrsll.lll
rlull1e or other eguiplllcl1J suitahle for I11c.t\uring [;1\\ se\\:lgc l1u\\'.

2. Thc pond :lrea "sh;t11 hc ;ldequarcl:' ellclllseJ with ;J ~uiLlIIIe
fence to keep out sl1l:l1l :mim:lls ;lIld children. The (encc' sh:lll he Jt
Icast six (is) ft. high \\'irh nllt I<:s~ dun t\\'O srr;md~ (If 0\'erh;1I1!!in!!
harhed wire spaced ;l( 0.- ft. \'cniC:l1 inrernls Jl)(I\'c the six ft. fC~lC;.
For ponds uf onc ;Kre or Il1l1re. ;It least (lne gate eight ft. wide. clear
opening. skill be prm'ided [,. ;111",\' L'I1tLll1Ce of pO\\'er mO\ving equip
memo rrucks haulin!! chlorine l'\·linders ur sen'ice \'ehicles..-\dditionaI
gates m:1\' he pro\ideJ Js,lesjr~,1. ;,11 Ilf \\'hilil shall be provided with
means of locking,

3, .-\ ppropriate sigm sh:lll he pH.\ided ((0 dcsignate the nature of
rhe facilit\,. The size of the si!!n ;lnJ Icrrcril11~ used shall be such that
it can be e:lsily rC:ld b:' a person with norrnai' \·ision for a distance of
50 or more feet,
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4. An :l.11-weather road shall be provided for nearest exiSting all
wcathcr rOJd to the subilizJtion pond for JCCCSS for mJlntenJnce.
mO\"lng m muwing equipment. for rrJn~p<Jrtlng chlorme cdinJcrs, JnJ
for inspectwn Jnd observ Hion. .

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

ARTICLE 1 IMHOFF TANKS

In the dcsign of the (mhG~ tank. thc following cJpJcities ha\'e
been prm'jded: settling compJrt:1lcnt-2 '< hours retention based on
the How' from dJ:' schools [Jking place in B hours. The opJcity of
the sludge digestion compartment is uJsed un 6 cubic feet per capita
for the full-time residcnt populJtion. CJlculJted from a point stJrring
18 inches helo\\' the slots.

ARTICLE 2. SLUDGE DRYING BEDS

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

The underdrainJge s:-'stem consists of drJtn or fJrm tile laid \\'ith
open JOintS.

The sand for the bed shall be clean. COJrse Jnd free of silt Jnd fine
particles. The graded gravel or stone shall be clean. hard. durable
stone such JS crushed stone or cleJn gravel. Crushed limestone is not
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 hOl\se covers are used. the area may be reduced to I square
foot per capita:-

The bottom of the sludge drying bed shall be sloped to 4" under
drains. The underdrains 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 disclurges the
sewage to the filter at intermittent intervals. One siphon shall be rc-
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TABLE I

S.,:-;o FILTER WITH ROT.'RY DIsTIRBCTOR

Not-e: EIf«tln volume Ia the volume at liquid in callan. contained in the dooinc tank
betwflOn hi&'b and low water level.

rru

s(
t(

tr
fl,
th
pt
sh
tal

S(PHO~ .0:0 Do51~G

T.':"K
~OIBER Of' PERSO:-;S

I IDay Students
;,

Full
Time Eff. Vol. Inlet

Without With Residents Dos. Tank P,pe
Showers Shou'ers

--

50 30 5 68 -{'

75 45 - 102 -{',
120 80 12 lti9 4'
175 110 17 :.!-{:.! 4"
250 155 25 :100 4"
370 235 37 350 4"
500 310 50 -{50 6"
620 390 62 500 6'
7fIJ 470 75 550 6'

1000 625 100 725 8'
1500 940 IfIJ IOfO 8'
3000 "

1250 200 1360 g'
"

The dimensions and other details except effective working volume,
of the dosing tank and siphon for operating rotary distributors must be
fnmished 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).

24

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

Table :"0. I gives the effectiH \'olume of the dosing tank for dis
charging the sn....age to rotary distributor on sand filter. This volume
shall be sufficient to prm'ide a dosage of ~~ to !.~ inch of sewage over
the entire sand bed being dosed at each discharge of the siphon. Table
:"0. II gi\'es the effecti\'c \'olume of thc dosing tanks for discharging
the sewagc tQ rotar~' distributor on trickling filter. For a trickling
filter. the sewage shall be applied in smnll doses at frequent intervals.
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TABLE II

TR'C'-L1"C FILn:R WITH ROTARY DISTRIBUTOR

SIPHO~ .<:"u DoSI:-.iC

T.':"K

Day:,tu,!('nl:'
Full
Timt EJJ. ~·ol. I nltt

lVithout With RtSldtnts Dos. Tank PIP(
Showers SholJ:(rs

.)() .;0 lU ti8 4"
75 15 15 tiS 4"

\:..'0 SO .,- tiS 4"_J

1,5 IIU ;15 90 4"
:!50 155 50 90 4"
JiO :2.35 75 00 r
500 JIO 100 150 ti"
620 J90 125 150 6"
750 4,0 150 150 6"

1000 ti2-1 200 180 S"
1500 94D 300 180 S"
2000 1250 400 180 S'

~OUo: EftC'ctive volumt" is th~ volume of liquid in E"allonl contain~ in the dc.ine- tAnk
~tw~n biarh and low water It"vel.

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 shoft period in order that the sewage will spread over
the entire bed, thereby providing unifonn loading on the filter. If
pumps arc' 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 20.
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TABLE III

Note: Et

800
1000
1200
1400
1600
1800
2000
2.wo
2800
3200
3600
.woo
-l4OO
-iSOO

.)<.1

7.:)

L't1
I~.)

'250
:l~1)

500
(j~~)

;50
1000
I.)()()
2000

SOlf'.

="'Olto

~'Ol(,

Sumber
Fat
Tile

II" it h. ".
Sho', ..

i .
Inlet 'Ouild I .Illn.
Pipe II ?Ipe , Il".Jtcr

Uep!h

--1-----

4' I -i' 3"
4' ,. 3'
4" 6' 3'
4' 6" 3"
4' S' J'
4' S" 3'
6' S' 3'
6' 10' 4'
6' 10" 4'
S' 10' -i'
S' 10" r
S' 10" -i"

11lsiJe
Dimeo5ioos

I I '
! i IFull' . ----

Time I' SO. Siphon
Resi- I Siphons :ilze ! Length .llflI.

Wltho'd. II"lth I dents I I and Water
:ihou'er·'i Shou.ersl 1 1_1_F_Id_th_

1
Depth

~i! i 1~ I ~! :: I--j,-'- ;:~: :j:
1;0 00 I 12 I" 4' 5 '-g' 17'
175 110 II·') -i" 6 '-g' 17"
250 155 i:!5 ., 5' 7 '-0' :2J'
J70 ~5 I J7 .) 5' 7'-0' 2J'
500 JIO 50 :2 5' S '-0" ~'
ti~'O J<J() 62 .) 6' 7 '_go 30'
750 -i70 I 75 .) 6' S '-6" ;J(J'

1000 625 100 .) 6' g '-9' :30'
1500 940 150 .) 6' 12'-0' 30'
~'tlOO 1:!50! ~'OO .j 6' 14 '-0" 30'

DOSI:"G T.,:"" .':"0 :::IPII":"S FOR SA:" 0 FILTER CSl:"G I:<TER~lIrrE:<TFLOODI:<G

Note: 1. R~in(orce- cu\'t.'r slAb. with v.-ire me!h.

Note: 2. Cov~r slabs should ~ approximauly 3'-3"xl'-O"2 1J,z" to (acilitau r~movaL

Note: 3. When orderin~ siphons lP'Kify that automatic alt~f"nation i8 re-Quire-d.
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Dosing tanks for subsurface sand filters are similar in design to
those for open filters with intenninent 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.



TABLE \.

DOSISC TASK .'''0 SIPHOSS rOR V"RIOl'S SIZE: TILE PE:RCOI.,\T!O" FrE:L05

, j----- I ,----

800 I -to 5 '--t" I," I 4," 6" 3"
1<XXl 1 4- 5'-0" 17" -to 6" 3"
1200 1 5- 5 '-g" 23" -to S" 3"
1400 2 5" -t '--t" 23" 4" S" 3"
1600 2 5" 4 '-8" 23" -to S" 3"
1800 2 5" 4 '-II" 2.1" 4" S" 3"
2000 2 5" 5'-4- 23" -to S" 3"
2400 2 6" 5'-0" 30- 4" 10- -I"
2800 2 6" 5'-5" 30- -to 10" 4"
3200 2 6" 5'-9" 30- 6" 10" -to
3600 2 6" 6 '-I" 30" 6" \0" 4"
4000 2 6" 6 '-5" 30" 6" 10" 4"
4400 2 6"

I
6 '-9" 30" 6" \0" 4"

-t800 2 6" 7 '- •• 30" 6" \0" 4"
I I

Jlin,
Water
Depth

Oullet
Pipe

Inlet
Pipe

ISSIDE: DI\IE:"SIO:.cs

.11aI.

Water
Depth

Length
and

Widlh

Siphon
Siu

.Vumber
Siphons

TABLE IV

D05DIG T.,"" '"'' S,PHO"5 roR St·BSt·Rr.\CE :3.\"" FILTER"

"t"IBER Cor rf:R~O"';
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Note: Elrectin yolume at dooinc lank bu~ on 0.6 volume at drain tile Uftd,

No(~: 1. R~in(orce co\'er '!Iab, ""'ith Wire mt"sh
~ote: 2. Cover .tabs .bould ~ appro:dmatelr 3' ·3"xl· ·0"'x2- to facililate removal.

:Sole: 3. Vv"hen orderinc .iphon:i .vt'clfy lh.1l ~vh)malil' :lllernaticn is T~o.luirt"d.

Number
Feet
Tile

In"iJc
D:1\' S! uden t.o; l)im~o:;iull;

i F'JIl , I .-j
I Time .\"'1. :S,ph"n I "lei 'O"li(l: ,11 in.

Resi· S,phuns! Sf:" l.en<;lh .lIllI, ! P,pe P,pe !raler
!rilh,,,,1

,
!rah dcnu "nd W·t/u Dq)/.~

...; hfl1rr ......:. .'I,o!("(.r," !r,./In /J"plh
--- --- - ---- - _._-- ---,

50 :;0 5 0 ."

75 45 0
"120 ~ L! 1 ;)" ~ U" ." 4" :\"

175 110 17 I :j" (j '-W \3" ." 4" :\"
250 155 ~.) 1 ." Ii '-1" 17- 4" 0" :\-
370 :235 :17 " r (j '-{J- U- r 4- :\"
500 :HO ,=,0 " 4" lj . -{," 17" ~) .. (j- r
G:..'O :\90 f" " S- 5 -"'- 23" !) s- :l"'-750 470 75 '\ S" Ii' -"l" 2:\" () s- :\ "

lOOO 0'" IOU ., S" - , -,0"
~:i" s" S" :\"-.:>

1500 \)40 150 .,
I,

- , -Ill" :\0- ~" 10" 4"
:2000 1250 :..'00 " (j" ~I'-IO" :\0- .~" 10- 4"

.1/ "'.
11'./1, ..
IJ~ p~J,

J"
J-
J"
:\"
J"
J"
J"
-to
-to

gn r{\
rk

, shall
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:hour
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27.
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Sand filter beds shall consist of leHI areas or sand beneath which
there are graded la~'ers of gra\'el around Jnd o\'er the underdrains,
The sewage is discharged oneo the heds through rotary discribucors
or through pipcs on co splash plJtes or. 10 case of covered filters,
through lines of drain tile laid with open loines with the tile lines placed
in a 12-inch lJ\"Cr of \:0.5 gra\"C1. For open sand tilters. the beds shall
be surrounded b~' a concrete. hrick. or cinder hlod: \\all extending
abo\'e the sand and at least one foot aho\'e ground le\'el co prevent
washing in of eLl\' or loam \\'hich might clog the sand bed or CO pre
vene encroachment of \'egeLltion or f1ooding, For co\'ered sand hirers,
the surrounding \\'all is n-ot neCeSS;If\' o:ccp-t in case \\'here it is neccs
sary co pre\"Cnt ca\'ing of the eJrth \\'JIls \\'hile the sand and gra\'el
are heing placed,

The underdrJinJge s\'Stcm 511;111 consist of drJin or farm tile laid
with opcn l<lines,
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SAND FILTERSARTICLE 4

SEeTlo:--,- B, .\laterials

The sand for the filter bed shall be clean. coarse sand, free from
cia:'. loam. or organic matter. and fine particles, The sand shall have
an effective size of 0,30 0101. co 0,50 0101, and a uniformity coefficient
of not more than 4.0. 0:0 more than t\\,o per cent shall be finer than
0,1 i7 0101. (80 mesh sieve) and not more thal1 one per cent shall be
nner than 0,149 mm. Not more than two per cent sh;1I1 bc larger than
4.760101. (4 mesh sie"e). The sand beds shall he not less than 30 inches
deep.

The gravel for sand filters shall conform (0 "Virgil1i:t Dcpartment
of Highways .\l:lterial Specification (.-\ pril 1. 1954) Scction 206 Coarse
.-\ggregate." (See Appendix No.1)

The gravel must be carefully placed in well-le\'cled Iay<.:rs. with
the coarse or :"0. 4 gravel :It the bottom around and ovcr the under
drains. with at least 3" of ~o. 4 gravel ahove underdr:lill. Clre must
he taken co avoid movement or injury to the underdrains. Tlte middle
layer shall consist of the medium size' or ~o. 9 gravel, at lc:lst 3" deep.
The fine or No. 12 gravel at least 3" deep is the top b yer 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 obtam sand and
gravel of a known quality and size, Before ohtaining the sand and

SECTIO~ .-\, General Consuuction



AGGREGATES f'OR SA:'<D FILTERS AND TILE I1:RCOLATION FIELDS

As
40-50";
of No.4

."-8
5O-{iO";
of No, 7

SIC-I:e X "mber~

100 95-100 15- 50 0- 15
100 '.)5-100 4G- 75
lUO %-100 4(}-;5

1
i

APPENDIX NUMBEK I
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SECTIO:\ C. Construction of Sand Filters with Rotary Distributors

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

.-\ supply pipe from the dosing 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 anTIS are placed a few inches above the sand bed and the dis
charge of sewage through the ports rotates the distributor.

All sand shall be hand placed in the filters by use of shovels and
wheelbarro\vs. Dumping from trucks Onto the filter beds will not
be permirred. Board runways shall be provided when wheelbarrows
are used.

gravel, a sample of appru\im:Jtcl:-' (Jne pint CJch of the sand :lOd gravel
must be submirred co the State Deparrmcnt of Health or a qualified
commercial rcsting lab()raror:-' for obscf\'ati(Jn, sieve analyses and com
ment as to its suitabilitv.
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Since (he distributor IS dflv~n bv the flow of the sewage through
the ports, it will be n<:ccssJr~' tu pro\'IJe J, closely limited h~'draulic

head on the disttibutor. .\Icrcun sc:d~ in the distributor are not
permitted.

The dosing tank and siphon serH ~o pro\'ide this head to maimain
It within required limits. Therefore. it \\'ill ue necessary for the
manufacturer of the rotJ[\' distributur to furnish the dimensions and
other details. except etIecri\'e \'olume of the dosing tank, and includ
ing the difference in e1e\'ation of high and low water level and that
of the arms of the distributor. .-\1\0. the m:lOufacter shall furnish the
Jet:Jils of the cemer pier for the r"taf\' distributor base. The siphon
and rotar~' distributor shall ue purch:lsed from the SJme manufacturer
to be certain that these retfUiremenrs \\ill be mer.

There :lre several compJnies that furnish siphons and rotary dis
tributors. The names of such compJllies \\'ill Le furnished on request
by the State Health Department.

The design of the area of the filrer beds equipped with rotary
distributors shJ,ll be bJ,sed upon a rate of application of 150,000 gallons
of sewage per acre per dJ,y, \\'hich is approximately 3.5 gallons per
square foot per da.,· or one-third more than the safe dosage where
rotary distributors Jre not used. The amount of se\t,:age applied to
the sand filter with rotary distributor ar each discha.rge of the siphon
shall be equal to a depth of 18" to l~" over the emire sand bed area
being dosed.

SECTIO:-: D. Construction of Sand Filrers \\ith Intermittent Flooding

Sand filters designed for intermittent Hooding shall be divided into
at least two beds for small filters :lnd three beds for the larger filters.
Distribution boxes, must be provided for diverting the sewage omo
the filter bed or beds desired, as it is often necessary to cut one filter
bed out of operation fo.~.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 sufficiem amount
of sewage shall be ron onto the bed at each discharge of the siphon
to cover the sand to a depth of two inches.

SECTION E. Subsurface Sand Filters with Distributing Tile Lines

On ::.ccount 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 to the filter through lines of dr:lin
tile laid \vith open joints With the tde plKcd ill J 12-lnch IJ\'cr of ~o,

4 stone.

[n JIl cases possihle, the top of the filtcr ~hJII bc finished \\ith J
12-inch !:l\'cr of stonc without :1m' e:lrth co\'cr o\'a the stone,

, ,

In C:lses \\'here it is not feasible or desiLlble to finish the rap of
the subsurf:Jce filter \\'ith the stone. then on tOP of the gra\"C1 shall
he placed a 3-inch layer of srrJ\\". Jnd thcn the filtcr shall be cO\'ered
\\'ith a !:l:'er of top soil nor less thJn 4 inche~ nor more than t< inches
deep,

The sand and gr;l\'e! beneJth the tOP Lt:'cr of stone Jnd the under
drJins shall be the s:J.me JS for opcn S;1nJ filters. using intermittent
flooding,

All sand shall he hand pbced in the filters bv use of sho\"Cls and
wheelbarrows, Dumping from trucks ontO the filter beds will not be
permitted. Board runwan shall be pro\'ided when wheelbarrows are
used. .

Distribution boxes must be provided for diverting the sewage OntO
the filter beds through indi\'idual lines or headers with each he:lder
connecting to not more than four lines. The far ends of the distrib
uting lines shall be tied together through bell and spigot tile and
should be vented to atmosphere. A.s with surf:Jce filters. Stop gnes
or shear gates shall be provided in the distribution box to permit eirher
filter unit or header to be placed out of service.

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

'.
SECTION 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 aYOid 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 af'd
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loam from washing Into rhe hlrcr and encroachment of vegetation shall
be provided.

A concrete Aoor shall be necessary in trickling filters and this
shall be sloped CO a ccntral drain CO convey the effiuent from the filter.

The trickling filter underdrainage system shall consist of vicrified
cia:' underdrain hlocb laid directlv on :md covering the entire floor.
The blocks shall comply with all requirements of the specifications of
the ASTM and of the Tflckling 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 CO the size limits
required and shall he free from thin, flat or long pie<:'cs. 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 he applied to the trickling filter hy 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 distrihutor. Mercury
seals in the discrihutor are not permined.

Trickling filters are not accepta ble for secondary treatment of
the effiuent from septic tanks. The design of the trickling filter shall
be based on a loading of 275 pounds of B.O.D. per acre foot per <1:1:
or 3.14 square feet of surface area per 100 gallons.

ARTICLE 5. CHLORINATION FACILITIES

SFCTION A. Fin;1 Settling of Chlorine Contact Tanks

The effluent from trickling filters shall be created in a final tank :1'

it will contain a considerable amount of suspended material washed
from the filter stone.

The final settling tank shall be a pl:lin settling tank. rect:mgular. in
shape. The hopper shall be provided at the inlet end to aid in removal
of accumulated solids. The settled sludge can he s<jueegeed or scraped
inco the hopper and pumped to the inlet of the primar:' 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 satisf:l.ctory sludge removal equipment is acceptable.
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\Vhen chlorination of the effluene from the uickling filter plane
IS necess:Jr~·. the final t:Jnl-.: will Jlso sen·e JS a chlorine tank for pro
,·idtng the necess:Jry detentIOn period for reaction of the chlorine.

The required detelltion period in tinJ! settling tanks following
trickling filters in 1~ hours. If this tinal tank is to be used for flows
from school populations. \,hich flows take place in an eight hour
period. the dimensions of the tank shall be increased accordingly so
JS to pro,·ide the 1 ~,; hour detention period.

Final settling tanks are not necessary for the removal of solids from
the effluene from sand filters as such effluents are usuallv clear and
free of settleable solids. I n case it is necessary to disinfect 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 a'·erage flow over the time the plane is
in service or for 20 minutes detention based on siphon discharge rate
or pumping discharge rate if :Jpplicable. Duplicate chlorinators are
required.

SrCTlO:--; B. Chlorinator House

.-\ chlorinator house sh:Jll ne\"Cr he 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 windows shall be provided in
this sm:lll huilding, He:lting equipment for m:lintaining a temperature
of 50° F, or ahO\'e :It :III time~ shall he pro\·ided,

A water line to suppl:-' cle:ln water free from suspended or floating
solids :lnd under :l pressure of :It least 15 to 20 pounds shall be run to
the huilding for operating the chlorinator. Use of :\0 approved potable
supply which .,will :llso sen'e for washing up and other uses is pre
ferred. and a sink or bvatory shall he prO\'ided in the building,

A terra cotta or concrete pipe \\'ith no bends larger than 45° shall
extend through the floor and continue to the sewer line. or point of
application of chlorine ro ser\"C as :l conduit for the chlorine hose.

SrCTlo:--; C. Chlorinators

Either liquid chlorinc. olcium h:-'pochlorite or Na h:-·pochloride
may be used in the disinfect jon of se"·:l!!C :lnd there are sC"cr:l1 manu
facturers of equipment for fccdin~ cithcr li<]uid chlorine or hypo
chlorite.

Chlorine gas t:lkCll frolll cylindcrs or liquid chlorine Illay ue ap-
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plied co sewage b:' chlorin:lCors either :JS :J g:Js or dissolved in w~cer.

However, che solution fced chloflnJIOr for (eeJln!! chl'Jrine dissoh-eJ
in WJter IS much more S:JtlSIJCCon', -

ARTICLE 6, FINAL DI:)CHARGE OF THE PLANT EFFLUENT

The plant effluent from che finJI unit oi the rreJtment pbnt sh:lll
he piped to the stre:lnl where it \\'ill he Jisch:Jrged into che \\':Jter so
JS to preHnt pooling at the outlee. ,-\ concrete heJd wall rna\' be
necessar~- Jt the streJOl h:Jnk to sUPPOrt the outlet sewer :lnd sh:lll
ah\-:l~'s be pro\'ided \\'here there ma\' he erosion JrounJ this pipe.

ARTICLE 7. SEWAGE PUMPS

',Vith few exceptions sewage pumps shJl1 he installed in dupliCJte
with either pump h:l\-ing JdequJte CJpJCin' to h:lndle maximum MO\\',

The;.' shall be adequately housed to protect the pump motors irom
had weather and protection shall be gi\'en to pre\-ent freezing in In;.'
portion of the unie.

~o cross-connec~ionhe::ween a potable water supply line and sew
age pump ior priming or sCJling packing gbnds ~'ill be pennitted,

Pump sumps shall be of adequate size to avoid toO frequent oper
ating cycles of the pumps. The sump shall Jlso be designed to preHnt
excessi\'e settling and accumubtion of solids,

For some installations where lift is required between primar;.'
settling and final treatment units. the pump sump and pumps c:ln be
designed as to eliminate the need for a separate dosing tank. .-\t anr
installati<:m where double pumps are substituted for alternating siphons.
dual pipe Hnes and automatic alternating equipment will be required.
Where this is done. special consideration must be given to capaClt~..
and design of the pump sump. pump discharge capacity and. par
ticularlv where delivery is to a rotarY or other distrihutor of this eype,
the discharge head cnaf2cteristics of the pump used must be consid
ered. On most units of the latter some fonn of flow !e\'el 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 :lre used to serve schools and other
large public buildings some me:lns of dosing the field will he necessary.

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 line.ar
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 separatc fields having a wtal length of
drain::ge tile up to 2400 lincH fCCI All installations having more than
2400 linear feet of dramage 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 feet. .-\ny installation that will require more than
4800 lineJr feet of tile drainage lines will be considered a special case
and the owner's engineer will submit detailed plans and spcl:ifications
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

.-\11 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 bc 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.

~o concrete shall be placed when the atmospheric temperature
is below 35 degrees Fahrenheit. \\'hen the air temperature is between
35° F. and 40· F. adequate means shall be employed to heat the water
(water shall not be heat~d to a temperature exceeding 150· F.) and/or
aggregate so that the concrete after placement in the form stull have
a temperature of not.1ess than 75· F. nor more than K){)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 _
:lot a minimum temperature of 60° F. for a period of seven days follow
ing pouring.

~o materials containing frost, lumps or crusts of hardened mate
rial shall be used.

Reinforcing steel shall be new billet steel A.S.T.M. IS-54T or Rail
steel, A.S.T.M. 16-54T deformed round or square bars and shall be
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free from din, rust. paint, or grease. In order to secure ~\·en. smooth
finish concrete, cunsuuction forlll must be substantial JI1J unvielding.
and erected so that the cOllcrete will conform to the required dimen
sions and be so constructed as to prevent leakage. StrljCClIral concrete
work shall not be undercaken except under the immediate supervision
of a person thoroughly experienced in this type of construction.

In design of rhe concrete ir is assumed that all units will be sub
stantially below ground level and backfilled around upon removal
of the forms and that concrere will not be subjected to ground water
pressure before rhe units are filled. Should it be necessar:· to construct
the units above ground level. or part! y above ground level. steel shall
be added as required. Also, if any unit such as the ImltOff tank is
COf1"uucted 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
opef2red 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 purposesc

3. 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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