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of the Engineer and his seal shall be shown. In case
there is more than one sheet, all shall be bound to-
gether and an index map supplied, showing by num-
ber, the area and districts covered by the various
sheets. A general plan shall accompany each appli-
cation for a new sewer system or any extension or
modification of any existing sewer system, unless
such a general plan less than six (6) years old is al-
ready on file with the Department. Plans should not
generally exceed 30 by 42 inches in size.

(2) Plans shall show district boundaries and all
existing and proposed streets and the surface eleva-
tions at all street intersections where sewer lines are
proposed. Existing structures, both above and below
ground, will be shown.

(3) Plans also shall show clearly the location of
all existing and proposed sewers, either “separate”
or “combined” (so indicated), the location of treat-
ment works, and the location of existing and pro-
posed sewer outlets or overflows, the true or the
magnetic meridian, the boundary lines, title, date
and scale. The elevations of the highest known
freshets or tides at the outlets and site of the treat-
ment plant shall be given. Any area from which
sewage is to be pumped shall be indicated clearly.
Streams, with the direction of flow, will be shown.

b. Symbeols

Sewers to be built at present and sewers to be
constructed later shall be shown by standard con-
ventions. Existing sanitary sewers and combined
sewers shall be shown by special designations. All
topographical symbols and conventions used are to
be the same as those of the United States Geological
Survey.

c. Elevations

Elevations of the surfaces of streets shall be placed
outside the street lines opposite their respective posi-
tions in the street. The elevations of sewer inverts
shall be shown at street intersections, ends of lines,
and wherever a change of grade occurs. The eleva-
tion of sewers shall be written close to the point to
which they refer, parallel with the sewer lines and
between the street lines. The elevations of the sur-
faces shall be shown to the nearest 0.1 foot; those
of the sewer inverts to the nearest 0.01 foot. All
elevations will be referenced to a standard datum.

d. Distances, Grades, Sizes and Types

The horizontal distance and stationing between
manholes, grades in percent and sewer sizes and
types shall be shown on all proposed sewer lines.
Arrows shall be drawn to indicate the direction of
flow.

e. Sewer Appurtenances

All sewer appurtenances, such as manholes, si-
phons, pumping stations, etc., shall be designated
on the plans by suitable symbols and referenced by
a legend near the title.

3.4 Profiles

a. Profiles shall indicate all manholes (with man-
hole numbers), siphons, pumping stations, etc. and,
in the case of stream crossings, elevations of stream

beds, normal flow lines and the type of pipe. Figures
showing the sizes and gradients of sewers; surface
elevations, sewer inverts, etc., shall be shown at or
between each manhole.

b. Profiles of sewer lines shall be drawn to stand-
ard scales which shall be shown upon each sheet.

c. On each sheet of profiles shall be given, in ad-
dition to the title, an index of the streets appearing
on that sheet. Profile sheets shall be numbered
consecutively.

3.5 Details of Construction of Manholes, etc.

a. Detail drawings of all sewer appurtenances, such
as manholes, inspection chambers, siphons, pumping
stations, etc., shall accompany the general sewer
plans.

b. The detail plans shall be drawn to standard
scales so as to show clearly the nature of the design
and all details.

3.6 General and Detail Plans for Treatment Plants

a. Plans for treatment plants shall include a gen-
eral plan showing site boundaries including areas
reserved for future extensions; all buildings or build-
ing lots within 500 feet of plant property; and detail
plans of the various units and structures which
comprise a plant.

b. Detail plans shall show longitudinal and trans-
verse sections sufficient to explain the construction
of each unit including hydraulic gradient through
plant. Such plans will be in accordance with the
design requirements outlined in Sections 6 to 18, in-
clusive.

3.7 Specifications

a. Specifications directly applicable to the sanitary
engineering (including hydraulic) features of the
proposed project shall accompany all plans.

b. Specifications previously approved and filed may
be omitted for sewer extensions, provided that ref-
erence (including date of approval) to the filed
specifications is made on the application forms.

3.8 The Engineer’s Report

A report by the designing or consulting engineer
shall accompany all plans and specifications. The
report shall include or be accompanied by a signed
and notarized statement by the engineer averring
that the proposed project complies with all of the
Rules and Regulations of the Department; provided,
however, if there are any exceptions thereto, the
averment of compliance shall include a listing of
such exceptions and an explanation of the reasons
therefor. The report itself shall give all pertinent
data upon which the design is based, including,
where applicable and appropriate, the following:

Required Information Concerning Sewer Systems

a. The nature and extent of the area which it is
proposed to include within the present system of
sewerage, and of the area which it is planned shall
drain ultimately into the system, including sections
not within the boundaries of the affected munici-
pality.



















e. The minimum slope of the side walls of sludge
hoppers shall be 1.7 vertical to 1 horizontal.

f. Recommendations for the use of upward flow
settling tanks may be considered when accompanied
by suitable data on their hydraulic characteristics
and results of operation in actual plants.

g. Single-story settling tanks without separate
sludge digestion and settling tanks without mechan-
ical equipment for sludge removal will not be ap-
proved except by special permission of the Depart-
ment.

h. In general, walls of settling tanks should ex-
tend at least 18 inches above the surrounding ground
surface.

11.2 Imhoff Tanks

The use of Imhoff tanks will not be approved ex-
cept by special permission of the Department. If
permitted, the following shall apply:

a. The detention period shall not be less than two
and one-half hours based on design flow.

b. Surface settling rates shall not exceed 600 gal-
lons per square foot per day at design flow, consid-
eration being given also to excessive daytime or
other flows.

c. Bottom slopes of flow-through chamber shall
not be less than 1.4 vertical to 1.0 horizontal, and
shall be smooth.

d. The slot opening shall be at least eight (8)
inches wide measured on the sloping bottom.

e. The slot overlap shall be eight (8) inches min-
imum measured on a horizontal plane.

f. Tanks shall be provided with at least 18 inches
of freeboard. The water level shall not be more than
24 inches below the walkways or operating level.

g. Gas vents shall not be less than 18 inches wide
and not less than 20 percent of the total superficial
tank area.

h. Means shall be provided for reversal of flow in
tanks having more than one hopper.

i. The inlets and outlets shall be so designed as
to equally distribute the sewage flow among and
through the tanks.

11.3 Mechanically Cleaned Settling Tanks

a. Primary tanks, except those preceding the acti-
vated sludge process (See 15.2b), shall have a surface
settling rate not exceeding 600 gallons per square
foot per day for the design flow, a minimum water
depth of six (6) feet and a maximum depth of ten
(10) feet.

b. Inlets shall be designed to dissipate inlet ve-
locity promptly, to diffuse the flow, and to prevent
short-circuiting.

c. Adjustable outlet weirs shall be provided. For
settling tanks not followed by secondary treatment,
the weir overflow rate shall not exceed 15,000 gallons
per day per lineal foot of weir.

d. Final settling tanks shall be designed according
to the following:
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Maximum Surface
Settling Rate
(At Design Flow)

Side Water
(feet) Depth

Type
Treatment

Standard Rate

Trickling Filter 6 to 8 1,000 gals./s.f./day
High Rate

Trickling Filter 8 to 10 800

Activated Sludge

(2.0 m.g.d. and

less) 8 to 10 800

Activated Sludge

(Over 2.0

m.g.d.) 10 to 12 1,000

11.4 Other Types

The use of combined units employing settling and
digestion or other processes will be given considera-
tion only where there has been full-scale operation
for a sufficient period of time to provide data gov-
erning efficiency and operating costs and to assure
that mechanical and maintenance problems have
been solved.

SECTION 12—SLUDGE DIGESTION AND
SLUDGE DISPOSAL

12.1 General

a. Except as provided in 7.8 the Department does
not examine plans as to fire and explosive hazards,
heat controlling equipment, or safety devices.

b. Supernatant liquor from sludge digestion tanks
should be returned to the raw sewage except that at
activated sludge plants or other plants utilizing air
as a method of biological treatment provision may be
made for disposal in aeration or reaeration tanks.

¢. The minimum diameter of all sludge pipes shall
be eight (8) inches for gravity flow and six (6) inches
for sludge pumping, unless otherwise approved by
the Department.

d. A fresh-water hydrant near the sludge diges-
tion tanks is recommended, but it must be provided
with a suitable backflow-prevention device in ac-
cordance with Section 7.6.

e. Provisions shall be made for the introduction of
chemicals into all sludge storage or digestion tanks.

12.2 Imhoff Tanks

a. Refer to 11.2. The upper limit for computing
sludge storage shall be the plane 18” below the tank
slot. Storage for separate systems shall not be less
than three (3) cubic feet per capita and not less
than four (4) cubic feet per capita for combined
systems. Additional allowance shall be made for
secondary sludge if resettled in the Imhoff tank.

b. A net static head of six (6) feet shall be pro-
vided for gravity withdrawal, and two (2) feet if
sludge is pumped. Valves shall be provided for each
hopper and these shall be placed outside of the tank
for accessibility, except in areas where they may
freeze in which case plug valves will be placed inside
the tank. Entrance to sludge withdrawal lines shall
be designed to prevent clogging and pipes shall be
sloped so that they will drain.




12.3 Separate Sludge Digestion Tanks
General

a. Two or more units shall be provided, except
that, in very small installations where a lagoon or
open tank is available for emergency use without
creating local nuisance, and where pumps and piping
are available for such emergency, a single digestion
tank may be approved if the plan and report show
fully the emergency provisions.

b. Suitable equipment to insure mixing or circula-
tion of the tank contents shall be provided for pri-
mary digesters.

c. The proportion of tank depth to area should be
such as to permit the formation of a reasonable
depth of supernatant liquor.

d. Tank bottoms should slope toward the with-
drawal pipe not less than three inches per foot. Flat
bottom tanks will not be approved.

e. At least two access manholes of adequate size
shall be provided in the top of digester in addition to
the gas dome. An access manhole in the side wall
of the tank is recommended.

f. In circular tanks the raw sludge inlet shall be
at a point at least equal to the radius of the tank
from overflow or supernatant drawoffs. In the case
of multiple tanks, provision shall be made to direct
raw sludge to any tank. In rectangular tanks the
raw sludge inlet shall be at the opposite end from
overflow and digested sludge drawoff lines.

Separate Sludge Digestion Tanks

g. An emergency overflow shall be provided. Pro-
vision shall be made for sampling and removal of
supernatant from several levels.

h. Means shall be provided for sampling of digested
sludge. Digested sludge withdrawal piping shall ex-
tend from the center and bottom of circular tanks.
Means shall be provided for backflushing digested
sludge withdrawal piping using sewage effluent or
surface water. Adequate transfer piping shall be
provided.

i. Unheated primary digestion tanks will not be
approved except under unusual conditions.

j. The mixing of the contents of anaerobic di-
gesters by air is prohibited.

12.4 Capacity

Separate sludge digestion capacity shall be as fol-
lows:
Minimum Cubic

Type of Plant Feet per Capita

Primary ........ .. . .. 2 to 3
Primary plus standard filter .......... 2.5 to 3
Primary plus high rate filter ......... 3 to 4
Chemical coagulation ................ 4 to 6
Activated sludge ...................... 4 to 6

The larger volumes should be provided for smaller
plants.

The capacities shall be increased when industrial
wastes and/or garbage solids are present, and may
be reduced if the sludge is thickened. Volumes should

12

be computed on the basis of the bottom sloping up
30 degrees from the horizontal unless mechanical
sludge collection is employed.

12.5 Gas Collection

a. Waste gas burners shall be provided for excess
gas. These shall be placed at least 25 feet away from
structures if placed at ground level, or may be lo-
cated on roofs of buildings provided they are suf-
ficently remote from digestion tanks. Waste gas
burners shall be equipped with pilot lights and means
for igniting manually, and shall be equipped with
flame traps.

b. All enclosures containing gas piping or appa-
ratus shall be equipped with forced draft ventilation
either of the wind-driven or motor-operated type.
If of the motor type the design shall be such that
the motor does not come in contact with gases; or
spark-proof motors shall be used.

c. A gas meter should be provided and a bypass
installed.

d. Boilers utilizing gas shall be located in a sep-
arate enclosure having adequate means of ventila-
tion and preferably located at ground level. All gas
lines shall have suitable flame traps and other safety
equipment.

12.6 Digester Heating

a. The use of hot water coils as a method of heat-
ing is not recommended unless means are provided
for removing the coils for cleaning and maintenance.
Coils if used shall be of wrought or cast iron. Pref-
erence should be given to means of external heating
by means of a heat exchanger.

Heating capacity shall be adequate to maintain
sludge at 85°F to 95°F at all times. Suitable controls
shall be provided for automatic operation.

b. Thermometers shall be provided to show tem-
peratures of sludge in the digester, and the sludge
going to and from the heat exchanger. Thermometers
shall also be provided to show the temperature of
the water going to and from the heating coils or
heat exchanger.

c. An auxiliary fuel shall be provided, such as oil
or commercial gas.

12.7 Sludge Pumps

a. Duplicate sludge pumps shall be provided, so
valved and arranged that either may be used, in
emergencies, for handling either raw or digested
sludge.

b. The capacity of each pump for handling raw
sludge shall be such as to remove sludge from hop-
pers of settling or concentration tanks in not less
than one hour nor more than two hours. Pump
capacity shall be adjustable.

¢. A minimum positive head of 24 inches shall be
provided at the suction side of centrifugal pumps
and is desirable for all types of pumps. Maximum
dynamic suction lift of plunger pumps shall be 10
feet.












e. The air diffuser system shall be capable of de-
livering 1509, of normal requirements. Such require-
ments ordinarily may be considered as 1,000 cu. ft.
per pound of B.O.D. to be removed from the sewage
entering aeration tanks.

f. Air filters shall be such as to maintain con-
tinuously an air supply having a dust content of
not more than 0.5 m.g. per 1,000 cu. ft.

g. It is recommended that each blower be equipped
with a silencer.

15.8 Air Diffusers and Control Valves

a. Aeration plates, tubes or jets shall be designed
to permit removal for inspection or cleaning, and
for maintaining an even distribution of air properly
dispersed throughout the aeration tanks.

b. Individual assembly units of diffusers shall have
a substantially uniform pressure loss and shall be
equipped with control valves with indicator mark-
ings.

15.9 Sludge Handling Equipment

a. Return activated sludge pumps or air lifts shall
have variable combined capacity, capable of pump-
ing at least 259, of the design flow with the largest
single unit out of service. Normal return sludge ca-
pacity shall be at least 50 percent of the average
dry-weather sewage flow.

b. In addition to capacity required for return
sludge pumping, waste sludge pumping facilities
shall be provided with a minimum capacity not less
than 0.5 percent of design flow, or ten gallons per
minute, whichever may be larger.

c. Waste activated sludge may be discharged to
the preliminary settling tanks, concentration tanks,
or digestion tanks.

15.10 Sludge Digestion

a. The general provisions contained in Section 12
relative to sludge digesters shall apply when anaer-
obic sludge digesters are provided.

b. Supernatant liquor from anaerobic sludge di-
gesters shall be treated before being returned to
the main aeration units.

SECTION 16—INTERMITTENT SAND FILTERS

16.1 General
a. At least two filter units shall be provided.

b. Sod and similar coverings over intermittent
sand filters are prohibited.

16.2 Loading

a. Organic loading of 5-day B.O.D. shall not ex-
ceed 3.8 lbs. per thousand square feet (165 lbs. per
acre) per day.

b. With acceptable primary treatment of normal
sewage, volumetric loading shall not exceed 2,875
gallons per thousand square feet (125,000 gallons per
acre) per day. For stronger sewage the rate of filtra-
tion shall be proportionately lower.
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¢. For chemical coagulation and sedimentation the
volumetric loading shall not exceed 5,750 gallons per
thousand square feet (250,000 gallons per acre) per
day.

d. For standard or high rate trickling filters or
activated sludge followed by secondary settling tanks,
the volumetric loading shall not exceed 9,200 gallons
per thousand square feet (400,000 gallons per acre)
per day.

e. For schools, camps, and institutions, not having
a full-time operating staff, volumetric loading should
not exceed 1,150 gallons per thousand square feet
(50,000 gallons per acre) per day for primary tank
effluent.

16.3 Media

a. Clean graded gravel shall be placed in at least
three layers over the entire floor of the bed and
around the underdrains and to a depth of at least
6 inches. Grading for the three layers shall be 114”

to 34”7, 34” to 14” and I4” to 4”.
b. Underdrains shall have maximum spacing not

exceeding six (6) feet o.c. and shall be at least four
inches in diameter, or of equivalent area.

c. Pipes shall be laid on a firm base with open
joints with a space of approximately !4 inch be-
tween ends. A single layer of muslin, cheese cloth
or burlap, shall be wrapped around each joint of
open joint underdrains. Tar paper or other water-
proof material shall not be used. Perforated clay or
other approved perforated pipe may be used for
underdrains.

d. Sand with an effective size of 0.3 to 0.6 mm and
a uniformity coefficient of not more than 3.5 shall
be provided to a depth of at least 30 inches. The
sand shall be free from clay, loam or silt.

16.4 Dosing

a. A dosing tank or its equivalent with a capacity
to dose each filter at least twice in a day shall be
provided. Where practical, a dosing tank or equiva-
lent shall have a maximum detention of 2 hours
based on the design flow.

b. The dosing tank volume shall be such that any
filter bed will be covered to a depth not less than two
(2) nor more than four (4) inches with each dose.

c. Siphons shall have a discharge capacity, at
minimum head, at least 1009, in excess of the max-
imum rate of inflow to the dosing tank, and at aver-
age head, at least 1 cu. ft. per second per 5,000 sqg. ft.
of each filter bed.

16.5 Distribution

a. Rotary distributor may be used if nozzles are
adjusted so flow will not erode the sand bed.

b. Troughs or piping used for distribution of the
settled sewage over the filter surface shall be so
located that the maximum lateral travel is not more
than 10 feet. Provision shall be made at each dis-
charge port for adjustment of the flow.

c. Splash slabs shall be provided at each point of
discharge.






d. All general requirements of these Rules and
Regulations shall apply to any plant designed ac-
cording to this Section.

19.2 Extended Aeration

a. Screening equipment consisting of a comminu-
ting device with bar screen in parallel is required
on installations having capacities of 40,000 gallons
per day or more, and are recommended for smaller
installations as well.

b. Aeration tanks shall provide a detention period
of at least 24 hours based on design flow without
recirculation. At least two tanks shall be provided
in plants with capacities of 100,000 gallons per day
or more.

c. Air blower equipment shall be at least in du-
plicate and shall have capacity with the largest unit
out of service to provide either at least 3 cu. ft. per
minute per foot length of aeration tank or at least
2,100 cu. ft. of air per pound B.O.D. of raw sewage,
whichever is greater. Equipment shall provide for
variation in the volume of air to be delivered in at
least three steps. Additional air capacity shall be
provided if required for air lifts or other needs.

d. Air diffusers shall be arranged so that they can
be removed quickly for inspection and replacement,
without dewatering the tank.

e. The above requirements are established on the
basis of diffused air equipment being provided. Me-
chanical aeration equipment will be considered upon
submission of acceptable data indicating the ef-
ficiency and performance of such equipment.

f. The installation of froth-breaking spray equip-
ment is recommended.

g. Final settling tanks shall provide at least a 3.5
hour detention period based on design flow without
recirculation. Two or more tanks shall be provided
on installations having capacities of 100,000 gallons
per day or more. For tanks with hopper bottoms,
the upper third of depth of hopper may be con-
sidered as effective settling capacity.

h. Return sludge capacity of at least 1009, of de-
sign sewage flow shall be provided.

i. Appropriate means such as a V-notch weir shall
be provided for measurement of sewage flow. For
installations having capacities of 100,000 gallons per
day or more, indicating-recording-totalizing equip-
ment is required.

j. Waste sludge holding tanks with a capacity of
at least 1 cubic foot per capita shall be providea.

19.3 Contact Stabilization
a. Screening equipment—same as Section 19.2 (a).

b. Combined volumes of the contact aeration and
sludge reaeration tanks shall provide a detention
period of at least 9 hours based on design flow with-
out recirculation. Aerobic digester tanks shall pro-
vide a capacity of at least 3 cubic feet per capita.
At least duplicate tanks shall be provided in plants
with capacities of 100,000 gallons per day or more.
When anaerobic digestion is employed, the provisions
of Section 12 will apply.

c. Air blower equipment shall be at least in du-
plicate, and shall have capacity with the largest
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unit out of service to provide at least 1,600 cu. ft. of
air per pound B.O.D. of raw sewage for contact
aeration, sludge reaeration and aerobic digester re-
quirements. Equipment shall provide for variation
in the volume of air to be delivered in at least three
steps. Additional air capacity shall be provided if
required for air lifts or other needs.

d. Requirements of 19.2 d, e, f, g, h and i shall
also apply to Contact Stabilization.

19.4 Trickling Filtration

Package treatment plants employing trickling fil-
ters shall be designed in accordance with Section 14.

19.5 Design Flow For Small Plants For
Various Establishments

In lieu of other values established by the engineer
and satisfactory to the Department, the values listed
below may be used in computing the design flow of
package treatment plants:

Measure-
ment Gallons/

Type of Establishment Unit Day
Private Dwelling ............. Person 100
Apartment Buildings ......... Person 75
Transit Dwelling Units
Hotels ........... ... ...t Bedroom 75
Lodging Houses and

Tourist Homes ............. Bedroom 60
Motels and Tourist Cabins .... Bedroom 60
Boarding Houses (Resident) .. Boarder 50
Camps
Trailer Camps (Private Bath) Person 75
Trainer Camp (Central

Bath, ete.) ................. Person 50
Luxury Camps (Private Bath) Person 75
Children’s Camps (Central

Bath, etc.) ................. Person 50
Labor Camps ................. Person 40
Day Camps—No Meals ........ Person 15
Restaurants (Including Washrooms)
Average Type .........c.vvuun. Patron 15
Bar and Cocktail Lounges .... Patron 5
Short Order or Drive-In-Service Patron 5
Clubhouses
Residential Type ............. Person 75
Non-Residential (Serving

MealS) ...ovviiiiiiii.. Person 35
Institutions
Hospitals .................... Person 200
Other Institutions ............ Person 125
Schools
Elementary (No Shower or

Cafeteria) ................. Person 10
With Cafeteria ............... Person 15
With Cafeteria and Showers . Person 20
With Cafeteria, Showers

and Laboratories ........... Person 25
Boarding .................... Person 75

Automobile Service Stations
No Car Washing
Car Washing

Car Served 5
Car Washed

.................






