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SUBPART A: INTRODUCTION

<BSection 370.100 Purpose>>
The purpose of this Part isto establish criteriafor the design and
preparation of plans and specifications for wastewater collection and
trestment systems.

(Source: Amended at 21 ll. Reg. 12444, effective August 28, 1997)
<BSection 370.110 Scope and Applicability>>

a) Thesedesign criteria gpply to conventiona design concepts for
wastewater collection and treatment systems. Where



non-conventiona concepts or gpproaches to collection and
treastment, particularly for very smal systems, are being

consdered, the Agency should be contacted for any design guidance
that may be available.

b) In evauating plans and specifications for new processes, the
Agency will congder the specific information submitted with the
design in accordance with the provisions of Section 370.520(b) for
Stuations involving new process evauation.

C) These criteriaare intended to establish limiting values for those
agpects of plans and specifications which the Agency evauates and
to promote, as far as practicable, uniformity of practice
throughout the State. For projects with a design flow average of
over 100 million gallons per day (mgd), the application of
specific desgn parameters in these criteria should be evauated
on a unit-by-unit basis to insure optimum design performance and
cogt effective congruction. In applying these criteria,
congderation must be given to the characteristics (including
current water quaity) and uses of the receiving stream in order
to insure compliance with the gpplicable regulations of the
[llinois Pollution Control Board (hereinafter "IPCB"). Users
should aso be cognizant of Federd requirements.

d) Theword "shdl" is used where practice is sufficiently
standardized to warrant compliance with specific requirements, or
where safeguarding the public hedlth or protecting water quality
judtifies such definite action. Words such as "should”,
"recommended” or "preferred” indicate desirable procedures or
methods with deviations subject to individua project
congderation.

€) Definitions of terms and their use are intended to be in
accordance with the GLOSSARY - WATER AND WASTEWATER CONTROL
ENGINEERING, jointly prepared by the American Public Hedlth
Associaion (APHA), American Water Works Association (AWWA),
American Society of Civil Engineers (ASCE), and Water Environment
Federation (WEF). The units of expresson are in accordance with
the WEF Manud of Practice Number 6, Units of Expression for
Wastewater Treatment.

(Source: Added at 21 111. Reg. 12444, effective August 28, 1997)
<BSection 370.115 Incoporations by Reference>>

a Thefollowing materids are incorporated by reference:
1) "Glossary: Water and Wastewater Control Engineering”, Joint
Editoria Board of the American Public Health Association,



American Society of Civil Engineers, American Wasteworks
Association, American Pollution Control Federation (1969).

2) ASTM Standards - American Society for Testing and Materids,
100 Bar Harbor Drive, West Conshohoken PA:

ASTM C12-95 -- "Standard Practice for Ingaling Vitrified
Clay Pipe Lines', Vol. 04.05, Chemicd Resstant Materids,
Vitrified Clay, Concrete, Fiber-Cement Products; Mortars,
Masonry (1996).

ASTM C969-94 -- "Standard Practice for Infiltration and
Exfiltration Acceptance Testing of Instaled Precast Concrete
Pipe Sewer Lines', Vol. 04.05, Chemica Resgtant Materids,
Vitrified Clay, Concrete, Fiber-Cement Products;, Mortars,
Masonry (1996).

ASTM C124 -- "Standard Test Method for Concrete Sewer
Manholes by the Negative Pressure (Vacuum) Test”, Vol. 04.05,
Chemicd Resgtant Materids, Vitrified Clay, Concrete,
Fiber-Cement Products; Mortars; Masonry (1996).

ASTM D2321 -- "Standard Practice for Underground Installation
of Themoplastic Pipe for Sewers and Other Gravity-Flow
Applications’, Vol. 08.04, Plagtic Pipe and Building Products
(1996).

3) "AWWA Standard for Ingdlation of Ductile-lron Mains and
their Appurtenances’, ANSI/AWWA C600-93 (1994) American
Wasteworks Association, 6666 Quincy Avenue, Denver CO 80235.

4) "Nationd Electricd Code Handbook", 7th ed. (1996), Nationa
Fire Protection Association, 1 Batterymarch Park, P.O. Box
9101, Quincy MA 02269-9101.

5) "Standard Specifications for Water and Sewer Main
Congruction in Illinois', 5th ed. (1996), Illinois Society
of Professond Engineers, lllinois Municipa League, the
Association Genera Contractors of 1llinois, Underground
Contractors Association.

6) "Standard Specifications for Road and Bridge Congtruction”
(1997), lllinois Department of Trangportation.

7) Manuds of Practice, Joint Task Force of the Water
Environment Federation (WEF) (formerly Water Pollution
Control Federation), 601 Wythe Street, Alexandria VA
22314-1994 and the American Society of Civil Engineers
(ASCE), 345 East 47th Street, New York NY 10017-2398:



"Gravity Sanitary Sewer Design and Congtruction™, WPCF Manua
of Practice (MOP) No. FD-5 (1982).

"Units of Expresson for Wastewater Management”, WEF Manud
of Practice (MOP) No. 6 (1982).
"Dedgn of Municipd Wastewater Treatment Plants’, val. 1,
WEF Manua of Practice (MOP) No. 8 (1992).
b) Theincorporations cited in this Section include no further
editions or amendments.

(Source: Added at 21 111. Reg. 12444, effective August 28, 1997)

SUBPART B: ENGINEERING REPORTS, PLANS AND SPECIFICATIONS

<BSection 370.200 Genera>>

The criteriain this Subpart B are intended to be the technicd basisfor
the preparation of the engineering reports and plans and specifications for
waste collection and treatment works. For project planning requirements,
gpplicable State and Federal guidance, regulations and statutes shdl be
consulted.
a) Grant Projects
For projects that will be funded by Stateor Federd grants,
applicable regulations, policy and guidance documents will govern
the non-technica requirements and shdl be used in the fecility
planning process.
b) Non Grant Projects
For those projects which are not covered by applicable State or
Federd project planning requirements or for those other projects
in which thereis no project planning guidance in the applicable
State or Federd regulations or statutes, the project planning
guidance st forth in Section 370.112 shall be utilized.

(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)
<BSection 370.210 Engineering Report>>
a) Generd
1) The engineering report assembles basic information; presents

design criteria and assumptions; examines dternate projects
including preiminary layouts and cost estimates; describes



financing methods, user charges and operation and maintenance
cods, reviews organizationa and taffing requirements;

offers a concluson with a proposed project for client
consderation; and outlines officia actions and procedures

to implement the project.

2) The concept, factua data and controlling assumptions and
consderaions for the functiond planning of sewerage
facilities are presented for each process unit and for the
whole system. These data form the continuing technical basis
for the detailed design and preparation of congtruction plans
and specifications.

3) Architecturd, structura, mechanica and electrical designs
are usudly excluded. Sketchesmay be usedto adin
presentation of aproject. Outline specifications of process
units, specia equipment, etc., may be included.

4) Engineering reports are not required for sewer extensions or
sewer connections, but shall be required for the following
projects:

A) New treatment plants.
B) Expansion or mgor modification of existing plants.
C) New collection systems.
D) Magor upgrading of existing collection systems.
b) Content

The engineering report shdl:

1) Prescribe design period and projected population.

2) Describe the specific service areafor immediate
congderation and indicate possible extensions and ultimate
use.

3) Present data and information on anticipated quantities of
flow and wastewater condtituents. Data from comparable
exiding ingtalations may be used to develop the design
basis of the proposed facilitiesif datafor the project
under design cannot be obtained in accordance with procedures
st forth in Subparts C, D and E of these standards.

4) Specify the scope and nature of collection system including
pump stations and force mains for immediate and ultimate
Service aress.

5) Discuss various treatment aternatives with reference to
optimum treatability and other relevant factors.

6) Develop adetailed basis of design for the recommended
treatment process.

7) Indicate compliance with applicable effluent limitations and
discuss the impact of the project on receiving waters.



8) Indicate compliance with the requirements of the Illinois
Groundwater Protection Act [415 ILCS 55].

(Source: Amended at 21 Ill. Reg. 12444, effective August 28, 1997)
<BSection 370.211 Design Flows>>

The following flows shdl be identified in the bas's of design for sewers,
lift Stations, sawage trestment plants, trestment units and other
wadtewater handling facilities.
a) Design Average Flow
The design average flow isthe average of the daily volumesto be
received for a continuous 12-month period of the design year,
expressed as a volume per unit of time.
b) Desgn Maximum Flow
The design maximum flow is the largest volume of flow to be
received during a continuous 24-hour period, expressed as avolume
per unit of time.
c) Design Pesk Hourly Flow
The design pesk hourly flow isthe largest volume of flow to be
received during a one hour period, expressed as avolume per unit
of time.
d) Design Pesk Flow
The design pesk flow is the instantaneous maximum flowrate to be
received.
(Source: Added at 21 111. Reg. 12444, effective August 28, 1997)

<BSection 370.220 Detailed Engineering Plan Drawings Format>>

a) Generd

Detail plans shdl contain as necessary, the following:

1) Panviews.

2) Elevdions

3) Sections and supplementary views which, together with the
specifications and generd layouts, facilitate congtruction
of the works.

4) Dimensons and relative elevations of structures.

5) Location and outline form of equipment.

6) Location and Szing of piping.

7) Water levels.

8) Ground eevations.

9) Location and identification of al private and public weater
supply wells (refer to Section 370.210(b)(8)), structures and



facilities (refer to Section 370.350(b)(1)(A)).
10) Descriptive notations as necessary for clarity.

b) Plansof Sewers

1) Generd Plan
Except as provided in subsection (b)(1)(C) below, a
comprehensive plan of the existing and proposed sewers shal
be submitted for projectsinvolving new sewer systems or
subgtantid additionsto exiging systems. This plan shall
show the fallowing:
A) Geographical Features
i) Topography and eevations. Existing or proposed
dreets and all streams or water surfaces shdl be
clearly shown. Contour lines a suitable intervas
should be included.
i) Streams. The direction of flow in dl sreams, and
high and low water eevations of dl water surfaces
a sawer outlets and overflows shall be shown.
iii) Boundaries The boundary lines of the
municipality and the sewer didtrict or areato be
sewered shdl be shown.
B) Sewers
The plan shdl show the location, size and direction of
flow of dl existing and proposed sanitary and combined
sewers draining to the treatment works concerned.
C) Sewer Atlas
The comprehengive plan of the existing sewers described
above need not be submitted in each case if the system
owner has furnished the Agency acopy of its sewer atlas
showing the information required by subsection (b)(1).
The project submittal, however, must include al the
proposed work, and must be accompanied by alocation map
showing the proposed project and the route of the outlet
sewer to the receiving plant, where necessary.
2) Detal Plans
Detall plans shdl be submitted. Profiles should have a
horizontal scae of not more than 100 feet to theinch and a
vertical scae of not more than 10 feet to theinch. Plan
views should be drawn to a corresponding horizonta scae.
Plans and profilesshdl show:
A) Location of streets and sewers.
B) Lineof ground surface, size, materid and type of pipe,
length between manhales, invert and surface elevation at
each manhole, and grade of sewer between each two



adjacent manholes. All manholes shdl be numbered on

the plan and correspondingly numbered on the profile.

C) Except where overhead sawers are required by loca
ordinance, if there is any question of the sewer being
aufficiently deep to serve any residence, the devation
and location of the basement floor shdl be plotted on
the profile of the sewer which isto serve the housein
question. The engineer shal datethat al sewers are
sufficiently deep to serve adjacent basements except
where otherwise noted on the plans.

D) Locations of al specid features such asinverted
siphons, concrete encasements, elevated sewers, etc.

E) All known existing structures both above and below
ground which might interfere with the proposed
congtruction, particularly water mains, gas mains,
storm drains, etc.

F) Specid detail drawings, made to ascde to clearly show
the nature of the design, shdl be furnished to show the
following paticulars

i) All stream crossings and sewer outlets, with
eevations of the stream bed and of norma and
extreme high and low weter levels.

i) Cross sections and details of al specia or non
standard joints.

iii) Detalls of dl sewer gppurtenances such as
manholes, lampholes, ingpection chambers, inverted
sphons, regulators, tide gates and €l evated
sewers.

¢) Plansof Sewage Pumping Stations

1) Location Plan
A plan shdl be submitted for projects involving congtruction
or revison of pumping dations. This plan shdl show the
following:
A) The location and extent of the tributary area.
B) Any municipal boundaries within the tributary area
C) Thelocation of the pumping station and force main.

2) Detal Plan
Detall plans shdl be submitted showing the following where
goplicable:
A) Grading plan of the gtation Ste.
B) Location of existing pumping station.
C) Proposed pumping stetion, including provisons for

ingtdlation of future pumps or gectors.



D) Elevation of high flood weter a the Ste, and maximum
elevation of sewage in the collection system upon
occasion of power failure, and the pumping station
elevations.

E) Test borings and groundwater elevations.

F) Force main routing and profile.
d) Plansof Sewage Treatment Plants
1) Location Plan

A) A plan shdl be submitted showing the sewage treatment
plant in relation to the remainder of the system.

B) Sufficient topographic festures shdl beincluded to
indicate its location with relation to streams and the
point of discharge of treated effluent.

C) All resdenceswithin one-hdf mile of the ste shal be
shown.

2) Generd Layout
Layouts of the proposed sewage trestment plant shal be
submitted, showing:
A) Topography of the Site.
B) Sizeand location of plant Structures.

C) Schematic flow diagram showing the flow through various
plant units.

D) Piping, including any arrangements for by-passing
individua units. Materials handled and direction of
flow through pipes shdl be shown.

E) Test borings and expected range of ground water
eevations,

3) Detail Plans

Detail plans shdl show the fallowing:

A) Location, dimensons and elevations of dl exiging and
proposed plant facilities, including flood protection
Sructures where applicable.

B) Elevationsof high and low water levels of the body of
water to which the plant effluent is to be discharged.

C) Type, Size, pertinent features, and manufacturer's rated
capacity of al pumps, blowers, motors and other
mechanica devices.

D) Hydraulic profiles of the trestment plant a design pesk
flow including recirculated flows at the 25-year flood
elevation in the receiving watercourse. To ensure their
proper functioning, the hydraulic profile a measuring

devices a minimum flow shdl be shown.
E) Hydraulic profiles shal be shown for supernatant liquor



lines, recirculating flow piping and dudge trander

lines a the design peak flows carried by each system.
F) Adequate description of any features not otherwise

covered by specifications or engineer's report.

(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)

<BSection 370.230 Specificationsto Accompany Detailed Engineering Plan
Drawings>>

a Complete technica specifications for the construction of sewers,
sewage pumping stations, sawage treetment plants, and dl
appurtenances, shal accompany the plans.

b) The specifications accompanying construction drawings shall
include, but not be limited to, the following:

1) All congruction information, not shown on the drawings,
which is necessary to inform the builder in detail of the
design requirements as to the quality of materids and
workmanship and fabrication of the project.

2) Thetype, Sze, strength, operating characteristics and
rating of equipment.

3) Allowableinfiltration.

4) The complete requirements for dl mechanicd and dectrica
equipment, indluding machinery, vaves, piping and jointing
of pipe.

5) Electrica gpparatus, wiring and meters.

6) Laboratory fixtures and equipment.

7) Operating tools.

8) Condruction materids.

9) Specid filter materids such as stone, sand, gravel or dag.

10) Chemicals when used.

11) Miscellaneous gppurtenances.

12) Indruction for testing materids and equipment as necessary.

13) Availahility of soil boring informetion.

(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)

<BSection 370.240 Revisonsto Approved Plans and Specifications>>
a) Any deviations from gpproved plans or specifications for

sructurd configuration, appurtenances or manufactured equipment,

affecting capacity, flow, operation of units or operationa
safety, and for subgtitution of the manufactured equipment



specified and depicted in the plan documents shall be approved in
writing by the Agency before such ingdlation of equipment or
congtruction changes are made.

b) Plans and specifications requiring Agency approva under
subsection (@) should be submitted well in advance of the ordering
and ddlivery of equipment or any condruction work which will be
affected by such changes, to dlow sufficient time for review and
approva. Record drawings of the project as completed shal be
submitted to the Agency.

<BSection 370.250 Operation During Construction>>

Specifications shal contain atime schedule describing the plant and
collection system operational modes during congtruction. Where units
essentid to effluent qudity areinvolved, temporary measures, such as wet
hauling, dudge storage lagoons and portable pumping facilities shdl be
included in the specifications so as to ensure continuity of operation as
required and gpproved by the Agency.

(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)
<BSection 370.260 Engineers Seal>>

Plans and specifications, prepared by an Illinois Registered Professond
Engineer when required by Section 14 of the lllinois Professiona
Engineering Act [225 ILCS 325/14], fully describing the design, nature,
function and interrelationship of each individua component of the facility
or source, shdl be submitted, except that the Agency may waive this
requirement for plans and specifications when the gpplicationisfor a
routine renewdl.

(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)

SUBPART C: DESIGN OF SEWERS

<BSection 370.300 Generd Considerations>>

a) Type of Sewers
The Agency will gpprove plans for new sawer systems and extensons
only when designed as the separate sanitary type in which
precipitation runoff and ground water from foundation drains are
excluded. The Agency will not gpprove the ingtdlation of new
combined sewers, except as provided in 35 I1l. Adm. Code 306.302.



b) Design Period
Sewer systems should be designed for the estimated ultimate
tributary population, except in considering parts of the systems
that can be readily increased in cgpacity. Similarly,
consderation should be given to the maximum anticipated capacity
of inditutions, indugtrid parks, etc.
c) Design Factors
In determining the required capacities of sanitary sewers, the
following factors should be considered:
1) Design pesk flow.
2) Additiona design pesk flow from indugtrid plants.
3) Ground water infiltration.
4) Topography of area.
5) Location of waste treatment plant.
6) Depth of excavation.
7) Pumping requirements.

(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)
<BSection 370.310 Design Basis>>

a) Per Capita Flow

1) New Sewersfor Undeveloped Areas
New sewer systemsto serve currently undevel oped areas shall
be designed on the basis of adesign average flow of not
lessthan 100 galons per capita per day which is assumed to
cover normd infiltration, but an additiond alowance
should be made where conditions are unfavorable.

2) New Sewersfor Existing Developed Areas
For new sewers designed to serve existing devel oped aress,
the design average flow per capita (100 gpd) shal be
aopropriately increased to dlow for inflow/infiltration
contributions from the existing buildings other than roof and
foundation drains which shall be excluded in accordance with
Section 370.121(a).

b) Design Peak Flow

1) The design peak flow for sanitary sewers shdl be sdlected
based on one of the following methods:
A) Theratio of peak to average daily flow as determined

from Appendix D, Figure No. 1.
B) Vduesesablished from an infiltration/inflow study
acceptable to the Agency.
2) Useof other vauesfor the design pesk flow will be



congdered if judtified on the basis of extensve
documentation.
3) Combined Sewer Interceptors
Intercepting sewers, in the case of combined sewer systems,
should fulfill the above requirements for sawers and have
sufficient additional capacity to transport the increment of
combined sewage required by the IPCB Regulations.
c) Alternate Methods
When deviations from subsections (&) and (b) are proposed, a
description of the procedure used for sewer design shdl be
included in the submission of plan documents.
d) Basisof Design and Cdculaions
The basis of design for dl sewer projects shdl accompany the
plan documents. Caculations shdl be submitted to show that
sawers will have sufficient hydraulic capacity to transport the
design pesk flows.

(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)
<BSection 370.320 Details of Design and Construction>>

ad Minimum Sze
No public gravity sewer conveying raw sewage shdl belessthan 8
inchesin diameter.
b) Depth
Sewers shal be sufficiently deep to prevent freezing. Sewers
should be sufficiently deep to serve basements except where
overhead sewers are required by local ordinances or will be
provided.
1) Minimum Cover
The minimum cover of sewers shdl be no lessthan 3 feat
unless specid gructurd protection is provided.
2) Buoyancy
Where high ground water conditions are anticipated, buoyancy
of sewers shdl be considered and, if necessary, adequate
provisions should be made for protection.
c) Slope
1) All sawers shdl be designed and constructed to give mean
veodities, when flowing full, of not less than 2.0 feet per
second, based on Manning's formula using an "n" value of
0.013. Thefollowing minimum dopes shdl be provided;
however, dopes greater than these are desirable:



Minimum Sopein Feet

Sewer Size Per 100 Feet Fow (mgd)

8inch 0.40 0.49
10inch 0.28 0.75
12 inch 0.22 1.07
14 inch 0.17 143
15inch 0.15 161
16inch 0.14 1.85
18 inch 0.12 2.35
21 inch 0.10 3.23
24 inch 0.08 4.13
27 inch 0.067 5.17
30inch 0.058 6.37
33inch 0.050 7.66
36 inch 0.046 9.23
42 inch 0.036 12.41

2) Under specid conditions, if detailed judtifiable reasons are
given, dopes dightly less than those required for the 2.0
feet per second ve ocity when flowing full may be permitted.
Such decreased dopes will only be considered where the depth
of flow will be 0.3 of the diameter or greater for design
average flow. Whenever such decreased dopes are sdlected,
the design enginear must furnish with his report his
computations of the depths of flow in such pipes a minimum,
design average, and design pesk rates of flow. It must be
recognized that decreased dopes may cause additiona sewer
maintenance expense and specid linings or materias should
be considered for corrosion protection.
3) Uniform Sope
Sewers shdl belaid with uniform dope between manholes.
4) Steep Sope Protection
Sewers on 20 percent dope or greater shall be anchored
securely with concrete anchors or equal, spaced as follows:
A) Not over 36 feet center to center on grades 20 percent
and up to 35 percent.
B) Not over 24 feet center to center on grades 35 percent
and up to 50 percent.
C) Not over 16 feet center to center on grades 50 percent
and over.
d) Alignments



1) Straght Alignments
Except as noted in subsection (d)(2), dl sewers shdl be
laid with graight alignments between manholes.

2) Curvilinear Alignments
Curvilinear sawers are permitted in specid cases provided
the following minimum requirements are met:

A) Curvilinear Sewers 24 Inchesin Diameter and Smdler
i) Location: Curvilinear dignments should follow the

generd dignment of dreets.

i) Type Curve Only smple curve designiis
acceptable.

iii) Radius of Curvature: The minimum dlowable radius
of curvatureis 300 fet.

iv) Manholes: Manholes are required at the beginning
and end of al curves.

v) Joints. Compression joints are required. The ASTM
or AWWA maximum dlowable deflection of the pipe
joints shall not be exceeded.

vi) Veocity: In order to maintain aminimum velocity
of 2 feet per second in curvilinear sewers,
hydraulics of the curvilinear dignment shdl be
taken into account and the minimum dopesindicated
in subsection (c¢)(1) must be increased accordingly.

B) Curvilinear Sewers 24 Inches Through 48 Inchesin
Diameter
Curvilinear sawers larger than 24 inchesin diameter up
to 48 inchesin diameter congtructed with pressure pipe
meeting AWWA standards may be used. Other curvilinear
sewers larger than 24 inches in diameter up to 48 inches
in diameter shall meet the requirements of subsection
(d)(2)(A) except that the joints must be manufactured so
that they fit together squarely without deflection a
the design curvature and the radius of curvature may be
less than 300 fest.

C) Curvilinear Sewers Larger Than 48 Inchesin Diameter
Curvilinear sawers larger than 48 inches in diameter
shdl be provided with square fitting compression joints
and shal meet the requirements of subsection
(d)(2)(A)(Vvi). Theremaining design requirements under
subsection (d)(2)(A) for these sewers will be reviewed
by the Agency on acase by case basis.

€) Increesing Size
When asmdler sawer joinsalarger one, the invert of the larger



sewer should be sufficiently lower to maintain the energy
gradient. An gpproximate method for securing these resultsisto
place the 0.8 depth point of both sewers at the same eevation.

f) High Veocity Protection
Where velocities greater than 15 feet per second are attained, the
specia provisons described in subsection (¢)(4) shal be made to
protect againgt displacement by erosion and shock.

g Materidsand Ingdlation

1) Materids

A) Any generdly accepted materia for sewerswill be given
congderation, but the material selected should be
auitable for local conditions, such as character of
industrid wagtes, possibility of septicity, soil
characterigtics, exceptionaly heavy externd loadings,
abrasion, structurd congderations and smilar
problems.

B) All sawers shal be designed and ingtdled to prevent
damage from superimposed loads. Proper alowance for
loads on the sewer shall be made because of the width
and depth of trench. When the bearing strength of the
pipe is not adequate to withstand the superimposed
loading, other pipe materia, specia handling, concrete
cradle or specid congtruction shall be used.

C) For new pipe materids for which ASTM standards have not
been established (see subsection (g)(2)), the designing
engineer shdl provide complete indalation
specifications developed on the basis of criteria
adequately documented and certified in writing by the
pipe manufacturer to be satisfactory for the design
conditions for the specific project. Such documentation
and manufacturers certification shal be submitted asa
part of the project plan documents.

2) Ingdlation
A) Standards
i) Ingdlation goecifications shdl contain
appropriate requirements based on the criteria,
standards and requirements established by ASTM.
Requirements shdl be st forth in the
specifications for the pipe and methods of bedding
and backfilling thereof so as not to damage the
pipe or its joints, impede cleaning operations and
future tapping, nor create excessive sdefill
pressures or ovaation of the pipe, nor serioudy



impair flow capacity.

i) For new pipe maerid, the indalation
gpecifications shal meet the provisons of
subsection (g)(2).

B) Trenching

i) Thewidth of the trench shal be ample to alow the
pipeto be laid and jointed properly and to dlow
the backfill to be placed and compacted as needed.
The trench sides shdl be kept as nearly vertical
asposshle. When wider trenches are dug,
gppropriate bedding class and pipe strength shal
be used.

i) Ledge rock, boulders, and large stones shdl be
removed to provide aminimum clearance of 4 inches
below and on each side of dl pipe and joints.

C) Bedding

i) Bedding classes A, B, or C, asdescribed in ASTM
Cl2-95, "Standard Practice for Ingtdling Vitrified
Clay Pipe Lines' (1996) or "Standard Specifications
for Water and Sewer Main Congruction in lllinois’,
5th ed. (1996) (no later additions or amendments)
or WPCF Manua of Practice (MOP) No. FD-5 (1982)
(no later additions or amendments) shall be used
for dl rigid pipe provided the proper Strength
pipeis used with the specified bedding to support
the anticipated |oad.

i) Bedding class|, 11, or 111, as described in ASTM
D2321-89, "Standard Practice for Underground
Ingtdlation of Thermoplastic Pipe for Sewers and
Other Gravity-Flow Applications' (1996) (no later
editions or amendments) or Standard Specifications
for Water and Sewer Main Congruction in lllinois,
5th ed. (1996) (no later additions or amendments),
or WPCF MOP No. FD-5 (1982)(no later additions or
amendments) shdl be used for dl flexible pipe
provided the proper strength pipeis used with the
specified bedding to support the anticipated load.

D) Backfill

i) Backfill shdl be of asuitable materid removed
from excavation except where other materid is
gpecified. Debris, frozen materid, large clods or
stones, organic matter, or other unstable materids
shdl not be used for backfill within 2 feet of the



top of the pipe.

i) Backfill shdl be placed in such a manner as not to
disturb the dignment of the pipe.

iii) For flexible pipe, as aminimum, backfill materid
shal be placed and carefully compacted in
accordance with ASTM D2321-89 (1996) to provide the
necessary support for the pipe.

3) Deflection Testing of Hexible Fipe.

A) The design specifications shdl provide that the first
1200 feet of sawer and at least 10% of the remainder of
the sewer project shal be deflection tested. The
entire length of a sawer of lessthan 1200 feet shdl be
deflection tested.

B) If the deflection test isto be run using arigid bal
or mandrd, it shdl have adiameter equd to 95% of the
indgde or base diameter of the pipe as established in
the ASTM standard to which the pipe is manufactured.
The test shdl be performed without mechanica pulling
devices.

C) Theindividud linesto be tested shdl be tested for
fina acceptance no sooner than 30 days after they have
been ingtalled.

D) Whenever possible and practicd, the testing shdll
initiate at the downstream lines and proceed towards the
upstream lines.

E) No pipe shal exceed a deflection of 5%.

F) Inthe event that the deflection exceeds the 5% limit in
10% or more of the manhole intervals tested, the total
sewer project shall be tested.

h) Joints and Infiltration
1) Joints
The type and method of making joints and the materials used
shdl be included in the specifications and dso shdl be

shown on the plans. Sewer joints shal be specified to

minimize infiltration and to prevent the entrance of roots.
Joint materia shal conform to ASTM standards. Cement grout
joints shal not be used for pipe to pipejoints.

2) Leakage Testing

Leskage tests shall be specified.

A) Tedt Sections
The design specifications shdl provide that the first
1200 feet and at least 10% of the remainder of the sawer
project shal be tested for leskage. The entire length



of asewer of less than 1200 feet shall be tested for
leskage. Inthe event that 10% or more of the manhole
intervals tested do not pass the leskage test, the
entire sewer project shdl be tested.
B) Tedting Methods
Testing methods may include appropriate water or low
pressure air testing. The use of televison cameras or
other visua methods for ingpection prior to placing the
sawer in service and prior to acceptanceis
recommended.
C) Water Tegting
i) The leskage outward or inward (exfiltration or
infiltration) shal not exceed the following limits
in galons per inch of pipe diameter per mile per
day for any section of the system:
Exfiltration: 240
Infiltration: 200
i) An exfiltration or infiltration test shal be
performed with aminimum positive head of 2 feet.
D) Air Teding
If used, the ar tet shdll, as aminimum, conform to
the test procedure described in Section 31-1.11B of
Standard Specifications for Water and Sewer Man
Congruction in Illinois, 5th ed. (1996)(no later
additions or amendments). The specifications shdl
require that the time required for a pressure drop from
3.5t0 2.5 PSIG not be less than the time specified in
the Air Test Tablein Appendix C. The testing methods
selected should take into consideration the range in
groundwater elevations projected and the Situation
during the test.
i) Service Connections
Sewer service connections shall meet the same criteria as public
sanitary sewers described esawhere in this Subpart C except as
noted in this subsection (i). Roof and foundation drain
connections to the sewer service connection are prohibited except
as provided for in 35 1ll. Adm. Code 306.302. The service
connection tap into the public sawer shdl be watertight and shall
not protrude into the public sewer. If a saddle type connection
isused, it shal be acommercidly available device designed to
join with the types of pipe that are to be connected. All
materias used to make service connections shall be compatible
with one another and with the pipe materidsto be joined, and



shdl be corrosion-proof.
1) Sze
Sarvice sawers and fittings shdl be aminimum of 4 inchesin
diameter, but shal not be less than the diameter of the
plumbing pipe from the building.
2) Slope
Service sawers shdl have aminimum dope of 1%.
3) Alignment
When draight line dignment is not maintained on sarvice
connections, cleanouts or manholes shal be provided at
points of changes in dignment.

(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)
<BSection 370.330 Manholes>>

a) Location
Except as noted in Section 370.123(d)(2), manholes shal be
ingaled a the end of each ling at al changesin grade, Sze
or dignment; at al sewer intersections, and at distances not
greater than 400 feet for sewers 15 inches or less, and 500 feet
for sewers 18 inches through 30 inches. Distances up to 600 feet
may be gpproved in cases where adequate modern cleaning equipment
for such spacing is provided. Greater spacing may be permitted in
larger sewers and in those carrying a settled effluent. Lampholes
may be used only for specia conditions and shal not be
ubdtituted for manholes nor ingtaled at the end of laterds
greater than 150 feet in length.
b) Type
1) Drop Type
A pipe shdl be provided for a sewer entering a manhole where
itsinvert eevation is more than 24 inches above the manhole
invert. If an ingde drop pipeis used, the manhole diameter
shdl be large enough to provide a minimum clearance of 48
inches between the pipe and the opposite Side of the manhole.
Inside drip pipes shdl be anchored to the manhole wal with
corroson-proof fasteners and bands. For sewers 36 inchesin
diameter or greater, the requirements for a drop pipe do not
aoply if the spring line of theincoming pipeisat or below
the spring line of the main sewer. Asaminimum, the
diameter of the drop pipe shdl be a least 2/3 aslarge as
the diameter of the sewer tributary to the drop pipe.
2) Non Drop Type



Where the difference in devation between the incoming sawer
invert and the manhole invert is less than 24 inches, the
manhole invert should befilleted to prevent solids
deposition.
c) Diameter
1) For sewers 36 inchesin diameter and smdler, the minimum
diameter of manholes shdl be 48 inches. For sawers larger
than 36 inches in diameter, the manhole diameter at the
invert shdl be sufficiently large to accommodate the
incoming pipes, and the riser barrel diameter shall bea
minimum of 48 inches.
2) A minimum access lid diameter of 24 inches shdl be provided.
d) Fow Channd
The flow channd through manholes should be made to conform in
shape and dope to that of the sewers. A bench shall be provided
which should have a minimum dope of 2 inches per foot.
€) Watertightness
1) Condruction Requirements
Watertight manhole covers shdl be used wherever the manhole
tops may be flooded by surface runoff or high water or are
below cover. Pickholes shdl not be larger than 1inchin
diameter or shall be of the concedled type. Construction
lifting holes on manhole rings shdl be plugged from the
outside and the exterior and joints of the manhole dements
shdl be waterproofed. Precast inlet and outlet connections
fitted with "0" rings or other equally watertight connections
shdl be provided.
2) Inspection
The specifications shdl include a requirement for ingpection
and leskage testing of al manholes for watertightnessin
accordance with ASTM C969-94--" Standard Practice for
Infiltration and Exfiltration Acceptance Testing of Indaled
Precast Concrete Pipe Sewer Lines', Vol. 04.05, Chemica
Resstant Materids, Vitrified Clay, Concrete, Fiber-Cement
Products, Mortars, Masonry (1996) (no later editions or
amendments) or ASTM C1244-93 " Standard Test Method for
Concrete Sewer Manholes by the Negative Pressure (V acuum)
Tes", Val. 04.05, Chemica Resigtant Materids, Vitrified
Clay, Concrete, Fiber-Cement Products, Mortars, Masonry
(1996) (no later editions or amendments) prior to placing
into service.

(Source: Amended at 21 11l. Reg. 12444, effective August 28, 1997)



<BSection 370.340 Sewersin Rdation to Streams>>

a) Location of Sewers on Streams
1) Cover Depth
A) Thetop of al sewers entering or crossing streams shall
be a a sufficient depth below the naturd bottom of the
stream bed to protect the sewer line. In generd the
following cover requirements must be met:
i) Onefoot of cover isrequired where the sewer is
located in rock.
i) Threefeet of cover isrequired in other materid.
In maor streams, more than three feet of cover may
be required.
iii) In paved stream channels, the top of the sewer
line should be placed below the bottom of the
channd pavement.
B) Lesscover will be approved only if the proposed sewer
crossing will not interfere with the future improvements
to the stream channel. Reasons for requesting less
cover should be given in the project proposal.
2) Horizonta Location
Sewers located dong streams shdll be located outside of the
stream bed and sufficiently removed therefrom to provide for
future possible stream widening and to prevent pollution by
gltation during congtruction.
3) Structures
The sewer outfals, headwalls, manholes, gate boxes, or other
gructures shdl be located so they do not interfere with the
free discharge of flood flows of the stream.
4) Alignment
Sewers crossing streams should be designed to cross the
stream as nearly perpendicular to the stream flow as possible
and shdl be designed without changein grade.  Sewer
systems shdl be designed to minimize the number of sream
crossings.
b) Congtruction
1) Materidsand Backfill
A) Sewersentering or crossing streams shal be constructed
of cast or ductileiron pipe with mechanica joints and
shdl be cgpable of absorbing pipe movement and
joint-deflection while remaining intact and watertight.
B) The backfill used in the trench shdl be coarse



aggregate, gravel, or other materiads which will not
cause gltation, pipe damage during placement or
chemical corrosion in place.
2) Siltation and Eroson
Congtruction methods that will minimize sltation and eroson
shdl be employed. The design engineer shdl indude in the
project specifications the methods to be employed in the
construction of sewersin or near streamsto provide
adequate control of gltation and erosion. Specifications
shdl require that cleanup, grading, seeding, and planting
or retoration of al work areas shal begin immediately.
Exposed areas shdl not remain unprotected for more than
seven days.
c) Aerid Crossngs
1) Structura Support
Support shdl be provided for dl jointsin pipes utilized
for aerid crossngs. The supports shal be designed to
prevent frost heave, overturning and settlement.
2) Freeze and Expansion Protection
Protection againg freezing shdl be provided. Thismay be
accomplished through the use of insulation and incressed
dope. Expangion jointing shall be provided between the
aeria and buried sections of the sewer line.
3) Flood Clearance
For agrid stream crossings, the impact of flood waters and
debris shal be consdered. The bottom of the pipe should be
placed no lower than the elevation of the 50 year flood.
d) Inverted Siphons
Inverted Sphons shdl have not lessthan 2 barrds, with a
minimum pipe size of 6 inches and shdl be provided with necessary
gppurtenances for convenient flushing and maintenance. Long radius
fittings should be used. The inlet and outlet ructures shdl
have adequate clearances for rodding; and in generd, sufficient
head shall be provided and pipe sizes selected to secure
velocities of at least 3.0 feet per second for design average
flows. Theinlet and outlet structures shal be designed so that
the design average flow isdiverted to 1 barrdl, and so that
ether barrd may be cut out of service for cleaning.
(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)

<BSection 370.350 Protection of Water Supplies>>

a Water Supply Interconnections



There shdl be no physica connections between a public or private
potable water supply system and a sewer, or gppurtenance thereto,
which would permit the passage of any sewage or polluted water
into the potable supply.
b) Location Relative to Water Works Structures
1) Location and Soil Condition

A) The engineering plan documents shal show the location
of al exigting water works structures (basins, wells,
other treatment units, etc.) that are within 200 feet of
the proposed sewer.

B) Soil conditionsin the vicinity of the water works
sructures shal be investigated and depicted on the
plans.

2) Minimum Digtances
The following minimum distances goply to clay and loan soils
and, asaminimum, shal be doubled for sand. In areas
where creviced limestone or gravel may be encountered, the
Agency shdll be contacted for a determination as to what
minimum separation distances and specia congruction will be
required.

A) Non-watertight sewers and sawer gppurtenances such as
manholes and wetwells shal not be located closer than
50 feet from water works structures.

B) Sewerslocated closer than 50 feet to water works
structures shdl be congtructed with water main quaity
pipe and joints that comply with 35 11l. Adm. Code
653.119. All such pipe shall be pressure tested in
accordance with "TAWWA Standard for Installation of
Ductile-Iron Water Mains and their Appurtenances,”
ANSI/AWWA C600-93 (1994), (no later editions or
amendments) for aworking pressure equd to or greater
than the maximum possible surcharge head to assure
watertightness prior to backfilling. No sewer shdl be
located closer than 10 feet from water works structures.

C) Redionto Water Mans
1) Horizontal and Vertica Separation

A) Whenever possible, a sewer must be at least ten feet
horizontally from any existing or proposed water main.

B) Should loca conditions exist which would prevent a
lateral separation of ten feet, a sawer may be closer
than ten feet to awater main provided that the water
main invert is a least eighteen inches above the crown
of the sewer, and is either in a separate trench or in



the same trench on an undisturbed earth shelf located to
one Side of the sewer.

C) If itisimpossble to obtain proper horizontal and
vertical separation as described above, both the water
main and sewer must be congtructed with water main
quality pipe and joints that comply with 35 1ll. Adm.
Code 653.119 and shall be pressure tested in accordance
with "AWWA Standard for Ingtalation of Ductile-Iron
Water Mains and their Appurtenances,” ANSI/AWWA C600-93
(1994) (no later editions or amendments) for aworking
pressure equd to or greater than the maximum possible
surcharge head to assure watertightness before
backfilling.

2) Water-Sewer Line Crossings

A) Whenever possible, sewers crossing water mains shdl be
laid with the sawer below the water main with the crown
of the sawer aminimum of 18 inches below the invert of
the water main. The vertica separation shdl be
maintained on each Sde of the crossing until the
perpendicular distance from the water main to the sewer
isa leest 10 feet. The crossing shdl be arranged so
that the sewer joints will be equidistant and asfar as
possible from the water main joints. Adequate support
shall be provided for the water mains to prevent damage
due to settling of the sewer trench. Refer to Appendix
H, Drawing No. 1.

B) Where asewer crosses under awater main and it is not
possible to provide an 18-inch vertical separation, the
following specia congruction methods shdl be
specified (refer to Appendix H, Drawing No. 2):

i) The sewer shdl ether be constructed with water
main pipe and joints that comply with 35 [ll. Adm.
Code 653.119 and shdll be pressure tested in
accordance with "AWWA Standard for Ingtallation of
Ductile-Iron Water Mains and their Appurtenances,”
ANSI/AWWA C600-93 (1994) (no later editions or
amendments) for aworking pressure equal to or
greater than the maximum possible surcharge head
or shdl be encased in acarrier pipe with the ends
seded, that, along with the joints, complies with
35 11l. Adm. Code 653.119.

i) The water main quaity sewer or carrier pipe shdl
extend on each Sde of the crossng to a point



where the perpendicular distance from the water
main to the sewer isat least 10 fest.

iii) For the required length of the water main quaity
sewer or carrier pipe, omit the select granular
cradle and granular backfill to one foot over the
crown of the sewer and use sdlected excavated
material (Class V) and compact to 95% of Standard
Proctor maximum density.

iv) Point loads between the sewer or sewer casing and
the water main are prohibited.

V) Adequate support shal be provided for the water
main to prevent damage due to settling of the sewer
trench.

C) Whereit isnot possible for a proposed sewer to cross
under an existing water main, the specifications shdl
require the construction methods set out in subsection
(©)(2)(B) above and shal require that any select
granular backfill above the crown of the water main be
removed within the width of the proposed sewer trench
and be replaced with select excavated materia (Class
V) compacted to 95% of Standard Proctor maximum
density. Where a proposed sewer must cross over a
proposed water main, an 18-inch vertica separation
shal be maintained. Refer to Appendix H, Drawing No.
3.

3) Sewer Manhole Separation From Water Main

No water pipe shall pass through or come into contact with

any part of a sawer manhole.

(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)

SUBPART D: SEWAGE PUMPING STATIONS

<BSection 370.400 Genera>>

a Hooding
Sewage pumping gation structures and electrical and mechanica
equipment shal be protected from physica damage by the 100 year
flood. Sewage pumping stations should remain fully operationa
and accessible during the 25 year flood. Regulations of State
and Federd agencies regarding flood plain obstructions shal be
considered.



b) Accesshility
The pumping station shall be readily accessible by maintenance
vehicles during al weather conditions. The facility should be
located off the traffic way of Streetsand dleys.

c) Grit
Whereit is necessary to pump sewage prior to grit removad, the
design of the wet well and pump station piping shdl receive
specia condderation to avoid operationa problems from the
accumulation of grit.

<BSection 370.410 Design>>

Thefollowing items should be given consideration in the design of sewage
pumping Sations:
a) Type
Sewage pumping sationsin generd use fdl into three types:
wet wdl/dry well, submergble, and suction lift.
b) Structures
1) Separation
Dry wdlls, including their superdtructure, shal be
completely separated from the wet well. Common walls must be
gadtight.
2) Pump Remova
Provison shdl be made to facilitate removing pumps and
motors.
3) Access

A) Suitable and safe means of access shdl be provided to
dry wells and to wet wells. Accessto wet wells
containing ether bar screens or mechanica equipment
requiring ingpection or maintenance shal conform to
Section 370.600(a)(2)(C).

B) For built-in-place pump stations, a sairway to the dry
well with rest landings shall be provided at vertica
intervals not to exceed 12 feet. For factory-built pump
dations over 15 feet deep, arigidly fixed landing
shdll be provided at vertica intervas not to exceed 10
feet. Wherealanding isused, a suitable and rigidly
fixed barrier shal be provided to prevent an individud
from fdling past the intermediate landing to alower
levd. A manlift or devator may be used in lieu of
landings in a factory-built sation, provided emergency
accessisincluded in the design.

4) Buoyancy



Where high ground water conditions are anticipated, buoyancy
of the sewage pumping station structures shall be considered
and, if necessary, adequate provisons shdl be made for
protection.
¢) Pumps and Pneumétic Ejectors

1) Multiple Units
Multiple pumps or gector units shal be provided. Where
only two units are provided, they shdl be of the same size.
Units shdl have capacity such that, with any unit out of
sarvice, the remaining units will have capacity to handle the
design peek flows. A single pump equipped with an
audio-visud darm system to warn of failure may be used when
serving only one sngle-family dwdling.

2) Protection Againg Clogging

A) Pumps handling combined sewage shal be preceded by
readily ble bar racks to protect the pumps from
clogging or damage. Bar racks should have clear
openings not exceeding 1 inch. Where abar rack is
provided, a mechanica hoist shal aso be provided.

Where the sze of the ingtdlation warrants,
mechanically cleaned and/or duplicate bar racks shdl be
provided.

B) Pumps handling separate sanitary sewage from 30 inch or
larger diameter sewers shdl be protected by bar racks
meeting the above requirements. Appropriate protection
from dogging shdl dso be consdered for smdl pumping
stations.

3) Pump Openings
Pumps handling raw sewage shdl be capable of passng soheres
of a least 3inchesin diameter. Pump suction and discharge
openings shal be at least 4 inchesin diameter. Grinder
pumps that do not meet these requirements may be used solely
for lift stations with a capacity of 70 gpm or lesswith the
largest unit out of service.

4) Priming
The pump shall be so placed that under norma operating
conditionsit will operate under a positive suction heed,
except as specified in Section 370.133.

5) Electrica Equipment
Electricad systems and components (e.g., motors, lights,
cables, conduits, switchboxes, control circuits, etc.) in raw
sewage wet wells, or in enclosed or partialy enclosed spaces
where hazardous concentrations of flammable gases or vapors



may be present, shal comply with the Nationd Electrical
Code requirements for Class1 Group D, Divison 1 locations.
In addition, equipment located in the wet well shal be
suitable for use under corrosve conditions. Each flexible
cable shall be provided with water-tight sed and separate
grainrdief. A fused disconnect switch located above
ground shall be provided for al pumping gations. When such
equipment is exposed to westher, it shal meet the
requirements of wesatherproof equipment (National Electric
Manufacturers Association (NEMA) 3R or 4).

6) Intake
Each pump shdl have an individud inteke. Wet well and
intake design should be such asto avoid turbulence near the
intake and to prevent vortex formation.

7) Dry Well Dewatering
Duplicate sump pumps equipped with dua check vavesfor eech
pump shal be provided in the dry well to remove leakage or
drainage with discharge above the maximum high water leve of
the wet well. Water gectors connected to a potable water
supply will not be approved. All floor and walkway surfaces
should have an adequate dope to a point of drainage. Pump
sed leskage shall be piped or channdled directly to the
sump. The sump pumps shal be Szed to remove the maximum
pump sed water discharge which would occur in the event of
apump sed falure.

8) Pumping Rates
The pumps and controls of main pumping stations, and
especialy pumping stations operated as part of treatment
works, should be sdlected to operate at varying delivery
rates. The stations shal be designed to ddliver as uniform
flow as practicable in order to minimize hydraulic surges.
The peak design flow of the gation shdl be determined in
accordance with Sections 370.300(c), 370.310(b) and
370.520(c) and should be adequate to maintain aminimum
velocity of 2 feet per second in the force main. Refer to
Section 370.470(f).

d) Controls

Control float tubes and bubbler lines should be so located as not

to be unduly affected by turbulent flows entering the well or by

the turbulent suction of the pumps. Provision shdl be madeto

automaticaly dternate the pumpsin use,

€) Vaves
Shutoff valves shall be placed on suction and discharge lines of



each pump. A check vave shdl be placed on each discharge line,

between the shutoff vave and the pump. Check vaves shdl not be

located on a verticd rise unless they are specifically designed

for such usage.

f) Wet Wdls

1) Divided Wdls
Where continuity of pumping station operation is criticd,
condderation should be given to dividing the wet wdl into
two sections, properly interconnected, to fecilitate repairs
and cleaning.

2) Sze
The design fill time and minimum pump cydetime shdl be
taken into account in 9zing the wet well.  The effective
volume of the wet well shall be based on design average flow
and afilling time not to exceed 30 minutes unless the
facility is designed to provide flow equdization. The pump
manufacturer's duty cycle recommendations shall be used in
sdecting the minimum cyde time. When the anticipated
initid flow tributary to the pumping gation is less than
the ultimate average design flow, provisions should be made
S0 that the holding time indicated is not exceeded for
initid flows. When the wet well is designed for flow
equalization as part of atreatment plant, provisons should
be made to prevent septicity.

3) Floor Slope
The wet well floor shal have aminimum dopeof 1to 1 to
the hopper bottom. The horizontal area of the hopper bottom
shall be no greater than necessary for proper ingtdlation
and function of the inlet.

4) Air Displacement
Covered wet wdls shdl provide for air displacement open to
the atmosphere, such asby an inverted "j" tube or smilar
means.

g) Ventilaion

1) Generd
Adequate ventilation shal be provided for dl pump dations.
Where the dry well is below the ground surface, mechanica
ventilation isrequired. |f screens or mechanica equipment
requiring maintenance or ingpection is located in the wet
well, permanently indaled ventiliaion isrequired. There
shdl be no interconnection between the wet well and dry well
ventilation sysems.

2) Air Inletsand Outlets



In dry wells over 15 feet deep, multiple inlets and outlets
should be used. Dampers should not be used on exhaust or
fresh air ducts and fine screens or other obstructionsin ar
ducts should be avoided to prevent clogging.

3) Electricd Controls
Switches for operation of ventilation equipment should be
marked and located conveniently. All intermittently operated
ventilation equipment shdl be interconnected with the
respective pit lighting system. Consderation should be
given aso to automatic controls where intermittent operation
isused. Themanud lighting ventilation switch shdll
override the automatic controls.

4) Fans, Heating and Dehumidification
The fan whed shdl be fabricated from non-sparking materid.
Automatic heating and dehumidification equipment shdl be
provided in dl dry wells. The eectrica equipment and
components shal meet the requirements of subsection (c)(5)
above.

5) Wet Wdlls
Wet wdl ventilation may be ether continuous or
intermittent. Ventilation, if continuous, should provide a
least 12 complete air changes per hour; if intermittent, at
least 30 complete air changes per hour. Air shdl be forced
into the wet well by mechanica means rather than exhausted
from the wet well. Portable ventilation equipment shdl be
provided for use at submersible pump stations and at wet
wells with no permanently ingtaled ventilation equipment.

6) Dry Wdls
Dry wdll ventilation may be either continuous or
intermittent. Ventilation, if continuous, should provide at
least 6 complete air changes per hour; if intermittent, at
least 30 complete air changes per hour. A system of
two-gpeed ventilation with an initid ventilation rate of 30
changes per hour for 10 minutes and an autometic switch-over
to 6 changes per hour may be used to conserve hedt.

h) Flow Measurement

Suitable devices for measuring sewage flow shall be provided at

al pumping sations.  Indicating, totalizing and recording flow

measurement shal be provided at pumping stations with a 1200 gpm

or greater design peak flow. Elapsed time meters used in

conjunction with pumping rate tests may be used for pump stations

with adesign pesk flow of up to 1200 gpm.

1) Water Supply



There shdl be no physical connection between any potable water
supply and a sewage pumping station which under any conditions
might cause contamination of the potable water supply. If a
potable water supply is brought to the station, it should comply
with conditions stipulated under Section 370.146(b)(3). In-line
backflow preventors shal not be used.

(Source: Amended at 21 ll. Reg. 12444, effective August 28, 1997)
<BSection 370.420 Suction-Lift Pump Stations>>

ad Pump Priming and Lift Requirements

Suction lift pumps shdl be of the sdlf-priming or vacuum-priming

type and shal meet the gpplicable requirements of Section

370.132. Suction lift pump stations using dynamic suction lifts

exceeding the limits outlined in the following sections may be

approved upon submission of factory certification of pump

performance and detail caculations indicating satisfactory

performance under the proposed operating conditions. Such

detailed caculations must include static suction lift as

measured from "lead pump off" devation to center line of pump

suction, friction and other hydraulic losses of the suction

piping, vapor pressure of the liquid, dtitude correction,

required net positive suction head, and a safety factor of at

least 6 feet.

1) Sdf-priming Pumps
Sdf-priming pumps shall be capable of rapid priming and
repriming a the "lead pump on" devation. Such saf-priming
and repriming shall be accomplished automaticaly under
design operating conditions. Suction piping should not
exceed the Sze of the pump suction and shdl not exceed 25
feet in totd length. Priming lift & the "lead pump on"
elevation shdl include a safety factor of at leest 4 feet
from the maximum dlowable priming lift for the specific
equipment at design operating conditions. The combined total
of dynamic suction lift at the "pump off" devation and
required net pogitive suction head at design operating
conditions shall not exceed 22 feet.

2) Vacuum-priming Pumps.
Vacuum-priming pump stations shal be equipped with dua
vacuum pumps capable of automatically and completely removing
ar from the suction lift pump. The vacuum pumps shdl be
adequatdly protected from damage due to sewage. The combined



totd of dynamic suction lift a the "pump off" devation and
required net pogitive suction head at design operating
conditions shall not exceed 22 feet.
b) Equipment, Wet Well Access and Vave Location
The pump equipment compartment shall be above grade or offset and
shdl be effectively isolated from the wet wdl to prevent the
humid and corrosive sewer atmosphere from entering the equipment
compartment. Wet well access shdl not be through the equipment
compartment. Wet well access may not be through the equipment
compartment and shdl be a least 24 inches in diameter. Gasketed
replacements shdl be provided to cover the opening to the wet
well for pump units removed for servicing. Vaves shdl not be
located in the wet well.

(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)
<BSection 370.430 Submersible Pump Stations - Specia Consderations>>

Submergble pump stations shal meet the gpplicable requirements under
Section 370.132, except as modified in this Section.
a) Condruction
Submersible pumps and motors shal be designed specificaly for
raw sewage use, including totaly submerged operation during a
portion of each pumping cycle, and shal meet the requirements of
the Nationd Electrica Code (1996). An effective method to
detect shaft sedl failure or potentid sedl failure shal be
provided.
b) Pump Remova
Submerable pumps shall be readily removable and replacesble
without dewatering the wet well or disconnecting any piping in the
wet well.
c) Electrica
1) Power Supply and Control
Electrica supply, control and darm circuits shdl be
designed to provide strain relief and to dlow disconnection
from outsde the wet well. Terminds and connectors shal be
protected from corrosion by location outside the wet well or
through use of watertight sedls. If located outside,
wesgtherproof equipment shal be used.
2) Controls
The motor control center shal be located outside the wet
well, readily accessible, and be protected by conduit sedl or
other gppropriate measures meeting the requirements of the



Nationd Electrica Code, to prevent the atmosphere of the
wet well from gaining access to the control center. The
sed shall be so located that the motor may be removed and
electricaly disconnected without disturbing the sedl.
3) Power Cord
Pump motor power cords shdl be designed for flexibility and
serviceshility under conditions of extra hard usage and shdll
meet the requirements of the National Electric Code (1996)
for flexible cords in sewage pump stations. Ground fault
interruption protection shal be used to de-energize the
crcuit in the event of any falurein the dectricd
integrity of the cable. Power cord termind fittings shall
be corroson-resistant and congtructed in a manner to prevent
the entry of moisture into the cable, shall be provided with
grain relief appurtenances, and shal be designed to
fadilitate fidd connecting.
d) Vaves
Vaves required under Section 370.132(e) shal be located in a
Sseparate vave pit. Provison shall be made to remove accumulated
water from the valve pit. Accumulated water in vave pits deeper
than 4 feet shall be pumped to the wet well or gravity drained to
the ground surface. Valve pits 4 feet deep or less may be gravity
drained to the wet well through a trapped and vented drain that
meets the gpplicable requirements found in 77 11l. Adm. Code 890,
"lllinois Plumbing Code'. Such pits shdl have entrances that
fully expose the pit to the atmosphere. Check vavesthat are
integral to the pump need not be located in a separate vave pit
provided that the valve can be removed from the wet well in
accordance with subsection (b) above. Provison shdl be made for
the use of portable ventiliation equipment during periods of
maintenance.

(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)
<BSection 370.440 Alarm Systems>>

Alarm systems shdl be provided for pumping saions. The darm shdl be
activated in cases of power falure, pump falure, unauthorized entry, or
any cause of pump gation mafunction. Pumping station darms shdl be
telemetered to amunicipa facility that is manned 24 hoursaday. If such
afacility isnot available and a 24-hour holding capacity is not provided,
the darm shd| be telemetered to city offices during norma working hours
and to the home of the person(s) in responsible charge of the lift Sation



during off-duty hours. Audio-visud aarm systems with a saf-contained
power supply may be acceptable in some casesin lieu of the telemetering
system outlined above, depending upon location, station holding capacity
and ingpection frequency.

<BSection 370.450 Emergency Operation>>

a) Objective
The objective of emergency operation isto prevent the discharge
of raw or partialy trested sewage to any waters and to protect
public hedth by preventing back-up of sewage and subsequent
discharge to basements, Streets, and other public and private
property.

b) Emergency Pumping Capability
Provison of emergency pumping capability is mandatory and may be
accomplished by connection of the Sation to at least two
independent utility substations, or by provison of portable or
in-place internad combustion engine equipment which will generate
electrical or mechanica energy, or by the provison of portable
pumping equipment. Emergency sandby sysems shdl have
aufficient capacity to start up and maintain the tota rated
running capacity of the station. Regardless of the type of
emergency standby system provided, ariser from the force main
with rapid connection capabilities and appropriate vaving shdl
be provided for dl lift stations to hook up portable pumps.

¢) Emergency High Level Overflows
For use during possible periods of extensve power outages,
mandatory power reductions, or uncontrollable emergency
conditions, condderation should be given to providing a
controlled, high-level wet well overflow to supplement darm
systems and emergency power generation in order to prevent backup
of sewage into basements, or other discharges which may cause
severe adverse impacts on public interests, including public
hedth and property damage. Wherea high leve overflow is
utilized, congderation shdl dso be given to theinddlation
of storage/detention tanks, or basins, which shdl be made to
drain to the tation wet well. Where such overflows affect
public water supplies or waters used for culinary or food
processing purposes, a storage detention basin, or tank, shal be
provided having 2-hour detention capacity at the anticipated
overflow rate.

d) Equipment Requirements
1) Generd



The following generd requirements shal goply to dl
interna combustion engines used to drive auxiliary pumps,
service pumps through specid drives, or dectrica
generating equipment:
A) Engine Protection
The engine must be protected from operating conditions
that would result in damage to equipment. Unless
continuous manua supervison is planned, protective
equipment shdl be cgpable of shutting down the engine
and activating an darm on Ste and as provided in
Section 370.135. Protective equipment shall monitor for
conditions of low oil pressure and overheating, except
that oil pressure monitoring will not be required for
engines with splash lubrication.
B) Sze
The engine shall have adequate rated power to sart and
continuously operate al connected loads.
C) Fud Type
Rdiahility and ease of sarting, epecidly during cold
westher conditions, should be considered in the
sdection of the type of fud.
D) EngineVentilation
The engine shdl be located above grade with adequate
ventilation of fuel vapors and exhaust gases.
E) Routine Start-up
All emergency equipment shal be provided with
ingructions indicating the need for regular garting
and running of such units a full loads.
F) Protection of Equipment
Emergency equipment shdl be protected from damage at
the restoration of regular electrical power.
2) Engine - Drive Pumping Equipment
Where permanently-ingtalled or portable engine-driven pumps
are used, the following requirementsin addition to generd
requirements shall goply:
A) Pumping Capacity
Engine-drive pumps shall meet the design pumping
requirements unless storage capacity is available for
flows in excess of pump capacity. Pumps shdl be
designed for anticipated operating conditions, including
suction lift if gpplicable.
B) Operation
The engine and pump shall be equipped to provide



autometic start-up and operation of pumping equipment
unless manud start-up and operation isjudtified.
Provisons shal aso be made for manua start-up.
Where manud gtart-up and operation is judtified,
storage capacity and darm system must meet the
requirements of subsection (d)(2)(C).

C) Portable Pumping Equipment
Where part or dl of the engine-driven pumping equipment
is portable, sufficient storage capacity shdl be
provided to alow time for detection of pump sation
fallure and transportation and hookup of the portable
equipmen.

3) Engine-Driven Generaing Equipment

Where permanently-installed or portable engine-driven

generating equipment is used, the following requirements

shdl gpply in addition to genera requirements of subsection

(d)():

A) Generating Capecity

i) Generating unit Sze shall be adequate to provide
power for pump motor starting current and for
lighting, ventilation, and other auxiliary
equipment necessary for safety and proper operation
of thelift gation.

i) The operation of only one pump during periods of
auxiliary power supply must be justified. Such
judtification may be made on the bass of the
design peek flows relative to Sngle-pump capacity,
anticipated length of power outage, and storage
capacity.

iii) Specia sequencing controls shall be provided to
gart pump motors unless the generating equipment
has capacity to sart dl pumps smultaneoudy with
auxiliary equipment operaing.

B) Operation
Provisons shdl be made for automatic and manual
gart-up and load transfer unless only manua start-up

and operation isjudtified. The generator must be

protected from operating conditions that would result in
damage to equipment. Provisions should be considered to
dlow the engine to start and stabilize at operating

speed before assuming the load. Where manud start-up
and transfer is judtified, storage capacity and darm

system must meet the requirements of subsection



(@)(C).
C) Portable Generating Equipment
Where portable generating equipment or manua transfer
is provided, sufficient storage capacity shal be
provided to alow time for detection of pump station
failure and transportation and connection of generating
equipment. The use of specid dectrica connections
and double throw switches are recommended for connecting
portable generating equipmen.
4) Independent Utility Subdgtations
Where independent substations are used for emergency power,
each separate substation and its associated transmission
lines must be capable of sarting and operating the pump
dation at its rated capacity.

(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)
<BSection 370.460 Instructions and Equipment>>

Sewage pumping stations and portable equipment shall be supplied with a
complete set of operationd ingtructions, including emergency procedures,
maintenance schedules, tools and such spare parts as may be necessary.

<BSection 370.470 Force Mains>>

a Vdocity and Diameter
At design pumping rates, acleansing velocity of at least 2 feet
per second should be maintained. Lower velocities may be
permitted for very smdl ingdlaions. The minimum force main
diameter for raw sewage shall be 4 inches except for grinder pump
lift stations as alowed under Section 370.410(c)(3).

b) Air and Vacuum Relief Vave
An air rdief vave shdl be placed a high pointsin the force
main to prevent air locking. Vacuum relief vaves may be
necessary to relieve negative pressure on force mains. Force main
configuration and head conditions shal be evauated as to the
need for and placement of vacuum relief valves.

C) Termination
Force mains should enter the gravity sewer system at a point not
more than 2 feet above the flow line of the recaeiving manhole.

d) Desgn Pressure
The force mains and fittings, including reaction blocking, shdl
be designed to withstand normal pressure and pressure surges



(water hammer). The need for surge protection chambers shall be
evauated.
€) Specia Construction
Force main construction near streams or water works structures and
a water main crossings shal meet applicable provisons of
Sections 370.125 and 370.126.
f) Dedgn Friction Losses
1) Friction losses through force mains shal be based on the
Hazen and Williams formula or other acceptable methods. When
the Hazen and Williams formulais used, the vdue for "C*
shall be 100 for unlined iron or sted pipe for design. For
other smooth pipe materids such as polyvinyl chloride,
polyethylene or lined ductileiron, ahigher "C" vaue not to
exceed 120 may be allowed for design.
2) Wheninitidly ingdled, force mainswill have a
sgnificantly higher "C" factor. The effect of the higher
"C" factor should be consdered in cdculating maximum power
requirements and duty cycle time to prevent damage to the
motor.

g) Identification
Where force mains are congtructed of materid which might cause
the force main to be confused with potable water mains, the force
main shdl be appropriately identified.

h) Flexible Pipe Force Main Embedment
Embedment bedding (haunching and initid backfill as depicted in
ASTM D2321-89, Figure (1)) shdl be in accordance with Section
20-2.21 A and 20.2.21 B of Standard Specifications for Water and
Sewer Main Congruction in Illinois, 5th ed. (1996)(no later
editions or amendments).

i) Leakage Tedting
Leskage testing shdl be specified, including testing methods and
leekage limits.

(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)

SUBPART E: SEWAGE TREATMENT WORKS

<BSection 370.500 Plant Location>>

a) Generd

Thefollowing items shdl be consdered when sdecting a plant
Ste:



1) Proximity to resdentid arees.
2) Direction of prevailing winds.
3) Necessary routing to provide accessibility by al weather
roads.
4) Areaavalablefor expanson.
5) Locd zoning requirements.
6) Locd soil characteristics, geology, and topography available
to minimize pumping.
7) Access to receiving stream.
8) Compatibility of trestment process with the present and
planned future land use, including noise, potentid odors,
ar qudity, and anticipated dudge processing and disposal
techniques.
9) Therequirements of the Illinois Groundwater Protection Act
[415 ILCS 55].
b) Criticd Sites
Where aste must be used which is critical with respect to the
itemsin subsection (), appropriate measures shall be taken to
minimize adverse impacts.
c) Flood Protection
The trestment works structures, electrica and mechanical
equipment shal be protected from physica damage by the maximum
100 year flood. Trestment works shdl remain fully operationd
during the 25 year flood. This requirement appliesto new
congruction and to exigting facilities undergoing mgor
modification. Food plain regulations of State and Federd
agencies shdl be consdered.
d) Plant Accessbility
All plant facilities shal be accessble by an dl westher road.

(Source: Amended at 21 11l. Reg. 12444, effective August 28, 1997)
<BSection 370.510 Quality of Effluent>>
The required degree of wastewater trestment shal be established by
reference to gpplicable effluent and water qudity standards contained in
35 11I. Adm. Code Sulttitle C, Chapter | unless more stringent limitations
have been established.

(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)

<BSection 370.520 Design>>



a Type of Treatment

1) Asaminimum, the following items shdl be congdered in the
selection of the type of treatment:

A) Present and future effluent requirements.

B) Location and locd topography of the plant Site.
C) Theeffects of industrid wadtes likely to be
encountered.

D) Ultimate disposd of dudge.

E) System cepitad costs.

F) System operating and maintenance costs and basic energy
requirements.

G) Exigting unit process performance and capacity.

H) Process complexity governing operating personnd
requirements.

[) Environmental impact on present and future adjacent land
use.

2) The plant desgn shdl provide the necessary flexibility to
perform satisfactorily within the expected range of waste
characterigtics and volumes.

b) Required Engineering Datafor New Process Evauation

1) The policy of the Agency isto encourage rather than obstruct
the development of any methods or equipment for treatment of
wastewaters. The lack of inclusion in these standards of
some types of wastewater treatment processes or equipment
should not be construed as precluding their use. The Agency
may approve other types of wastewater trestment processes and
equipment under the condition that the operationd
reliability and effectiveness of the process or device shdl
have been demongtrated with a suitably-gzed prototype unit
operating at its design load conditions, to the extent
required.

2) To determine that such new processes and equipment have a
reasonable and substantial chance of success, the Agency will
require the following:

A) Monitoring observations, including test results and
engineering evauations, demondrating the efficiency of
such processes.

B) Detailed description of the test methods.

C) Tedting, including appropriatel y-composited samples,
under various ranges of strength and flow rates
(indluding diurnd variations) and waste temperatures
over asufficient length of time to demondrate
performance under climatic and other conditions which



may be encountered in the area of the proposed
ingdlations.
D) Other appropriate information.

3) The Agency will require that appropriate testing be conducted
and eval uations be made under the supervision of a competent
process engineer other than those employed by the
manufacturer or developer.

c) Design Loads
1) Hydraulic Design
A) New Systems
Plans for sawage treatment plants to serve new sewer
systems for municipalities or sewer digtricts shdl be
based upon a design average daily flow of at least 100
gdlons per capita, to which must be added indugtria
wadte volumes. The design dso shdl include
appropriate alowance for flow conditions determined
under Section 370.122.
B) Exiding Sysems
Wherethereis an existing sawer system, the volume and
rates of the existing sewage flows shall be determined.
The determination shdl include both dry weather and wet
wesather flows. At least one year's flow data should be
used to determine the design flows that are defined in
Section 370.220.
C) Treatment Plant Design Capacity
The trestment plant capacity shdl be rated on the
design average flow, sdlected after any sewer system
rehabilitation, plus gppropriate future growth. The
design of treatment units that are not subject to peak
flow requirements shal be based on the design average
flow. For plants subject to high wet wesather flows or
overflow detention pumpback flows, the design maximum
flow that the plant isto treat on a sustained basis
must be specified.
2) Organic Design
A) New Sysems Minimum Design
i) Domestic waste trestment design shdl be on the
bass of at least 0.17 pounds of biochemica oxygen
demand (BODS5) per capita per day and 0.20 pounds of
suspended solids per capita per day.
i) When garbage grinders are used in areas tributary
to adomedtic treatment plant, the design basis
should be increased to 0.22 pounds of BOD5 and



0.25 pounds of suspended solids per capita per
day.

iii) Domestic waste trestment plants that will receive
industrial wastewater flows shdl be designed to
include these industriad waste loads.

B) Exiding Sysems
When an exigting trestment works is to be upgraded or
expanded, organic design shdl be based upon the actual
srength of the wastewater as determined from
measurements taken in accordance with subsection

(©)(1)(B), with an appropriate increment for growth as

determined under the provisions of subsection (c)(2)(A).

3) Shock Effects
Domedtic wadte treatment designs shal consider and take into
account the shock effect of high concentrations and diurna
peaks for short periods on the treatment process,
particularly for smal waste trestment plants serving
indtitutions, restaurants, schoals, etc.

4) Design by Anaogy
Data from smilar exiging sysems may be utilized in the
case of new systems, however, thorough investigation and
adequate documentation shall be made to establish the
reliability and gpplicability of such data.

d) Conduits

1) All piping and channels shdl be designed to carry the
maximum expected flows. The incoming sewer shdl be designed
for unredtricted flow. Bottom corners of the channds must
befilleted. Conduits shal be designed to avoid cregtion of
pockets and corners where solids can accumulate.

2) Suitable gates should be placed in channelsto sedl off
unused sections which might accumulate solids. The use of
shear gatesis permitted where they can be used in place of
gate vaves or duice gates. Non-corrodible materials shdl
be used for these control gates.

€) Arrangement of Units

Component parts of the plant should be arranged for greatest

operating convenience, flexibility, economy, continuity of maximum

effluent quality, and so asto facilitate ingdlation of future

units

f) How Divison Control

Flow divison control facilities shal be provided as necessary to

insure organic and hydraulic loading control to plant process

units and shall be designed for easy operator access, change,



observation, and maintenance. The use of head boxes equipped with
sharp-crested weirs or Smilar devices are recommended.  The use
of vavesfor flow splitting is not acceptable.  Appropriate flow
measurement shall be incorporated in the flow division control
desgn.
g) Load Equdization and Attenuation
1) Equdization of hydraulic and organic loads to downstiream
treatment units is recommended where the peak hourly load
exceeds 300% of the design average load. Particular
atention shal be given to equdization of pumped flowsto
limit hydraulic surges on downstream units.
2) Plants proposed to receive sewage wastes from only
ingtitutions (motds, schools, hospitals, nursng homes,
efc.) or industries which discharge subgtantialy the tota
flow in 12 hours or less, shdl be designed to include flow
equdizaion. Where flow equdization facilities are
provided, the design shdl include adequate aeration and
mixing equipment to prevent septicity.

(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)
<BSection 370.530 Plant Details>>

a Inddlation of Mechanicd Equipment
The specifications shdl be so written that the ingtdlation and
initia operation of mgor items of mechanica equipment will be
ingpected and approved by a representative of the manufacturer.

b) Bypasses
Properly located and arranged bypass structures and piping shall
be provided so that each unit of the plant can be removed from
sarvice independently. The bypass design shdll facilitate plant
operation during unit maintenance and emergency repair so asto
minimize deterioration of effluent quaity and insure rapid
Process recovery upon return to normal operationa mode.

€) Unit Bypass and Wastewater Pumpage During Congtruction
Find plans and specifications for upgrading or expanding exigting
trestment plants shall include congtruction scheduling of any unit
bypassing, and appropriate temporary wastewater pumpage acceptable
to the Agency to minimize temporary water quality degradation.
Refer to Section 370.260.

d) Drainsand Buoyancy Protection

1) Means shdl be provided to dewater each unit. Pipes subject
to dogging shall be provided with means for mechanica



ceaning or flushing.

2) Due consderation should be given to the possible need for
hydrostatic pressure relief devices to prevent flotation of
structures.

€) Congruction Materids

f)

Due consderation should be given to the sdlection of materias
which are to be used in sawage treatment works because of the
possible presence of hydrogen sulfide and other corrosive gases,
greases, ails, and smilar condtituents frequently present in
sewage. Thisis particularly important in the selection of metals
and paints. Dissmilar metds should be avoided to minimize
gdvanic action.
Painting
The use of paints containing mercury should be avoided. In order
to facilitate identification of piping, particularly in the large
plants, it is suggested that the different lines be color coded.
The following color scheme is recommended for purposes of
Sandardization:
1) Sudgeline - brown
2) Gasline- orange
3) Potable water line - blue
4) Non-potable water line - blue with 3 inch yellow band spaced
30 inches apart
5) Chlorineline - yellow
6) Sewageline- gray
7) Compressed air line - green
8) Water linesfor heating digesters or buildings - blue with a
6-inch red band spaced 30 inches apart
9) Sulfur dioxide line - yelow with red bands.
10) The contents shal be stenciled on the piping, labding the
contentsin a contrasting color.

g) Operating Equipment

A complete outfit of tools, accessories (such as portable pump and
ventilation blowers, etc.), and spare parts necessary for the

plant operators use shdl be provided. Readily accessible storage
space and work bench facilities shal be provided. Congderation
shdl be given to provison of agarage storage areafor large
equipment storage, maintenance, and repair.

h) Eroson Control During Construction

)

Effective Ste erosion control shal be provided during
congtruction.

Grading and Landscaping
Upon completion of the plant, the ground should be graded and



seeded. Concrete or gravel wakways should be provided for access
to al units. Where possible, steep dopes should be avoided to
prevent eroson. Surface water shal not be permitted to drain
into any unit. Particular care shdl be taken to protect
trickling filter beds, dudge beds, and intermittent sand filters
from storm water runoff. Landscaping shal be provided when a
plant must be located near resdential aress.

j) Confined Spaces
The number of confined spaces should be minimized for safety
pUrpoSes.

(Source: Amended at 21 ll. Reg. 12444, effective August 28, 1997)
<BSection 370.540 Pant Outfals>>

a) Discharge Impact Control

The outfal sewer shdl be designed to discharge to the receiving

Stream in amanner acceptable to the Agency. Congderation

should be given in each case to the following:

1) Preferencefor freefdl or submerged discharge at the Site
selected.

2) Utilization of cascade aeretion of effluent dischargeto
increase dissolved oxygen.

3) Limited or complete across-stream dispersion as needed to
protect agquetic life movement and growth in the immediate
reaches of the recelving stream.

b) Design and Congtruction
The outfall sewer shal be so constructed and protected against
the effects of flood water, waves, ice, or other hazards asto
reasonably insure its structural stability and freedom from
stoppage. A manhole should be provided at the shore end of dl
gravity sewers extending into the receiving waters. Hazards to
navigation shal be consdered in designing outfdl sewers.

¢) Sampling Provisons
All outfdls shdl be desgned so that asample of the effluent
can be readily obtained at apoint after the fina trestment
process and before discharge to or mixing with the receiving
waters.

<BSection 370.550 Essentid Facilities>>

ad Emergency Power or Pumping Fecilities
1) All plants shdl be provided with an dternate source of



electric power or pumping capability to alow continuity of

operation during power failures. Methods of providing power

or pumping capability include:

A) The connection to at least 2 independent public utility
sources such as subgtations. A power line from each
ubdtation into the trestment plant with capability for
switchover to the second power source by plant operating
personne will be required.

B) Portable or in place internal combustion engine
equipment which will generate dectrica or mechanica
energy. Refer to Section 370.136(d).

C) Portable pumping equipment when only emergency pumping
isrequired. Refer to Section 370.136(d).

2) Standby Generating Capacity Requirements

Standby generating capacity normaly is not required for

aeration equipment used in the activated dudge process. In

cases where a history of long term (4 hours or more) power
outages have occurred, auxiliary power for minimum aeration
of the activated dudge will be required.

3) Degree of Treatment Required

No reduction in degree of trestment due to power outages will

be dlowed when the wastewater is to be treated by

ingdlations usng trickling filters, waste sabilization

ponds and/or other low energy usage treatment devices.

4) Continuity of Disnfection
The design shdl provide for continuous disinfection during
al power outages, if required dueto critical outfall
locations and receiving waters.

5) Continuity of Dechlorination

For facilities usng dechlorination equipment, the design

shdl provide for continuous dechlorination during al power

outages, if required due to critical outfal locations and

receiving waters.
b) Water Supply
1) Generd
An adequate supply of potable water under pressure should be
provided for use in the laboratory and generd cleanliness
around the plant. No piping or other connections shall exist

in any part of the trestment works which, under any

conditions, might cause the contamination of a potable water

supply.
2) Direct Connections
A) Potable water from amunicipa or separate supply may be



used directly at points above grade for the following
hot and cold supplies:

i) Lavatory Snk

i) Water closet

iii) Laboratory sink (with vacuum bresker)

iv) Shower

V) Drinking fountain

vi) Eye wash fountain

vii) Safety shower

viii) Fire protection sprinklers

B) Hot water for any of the above units shal not be taken
directly from aboiler used for supplying hot water to a
dudge hegt exchanger or digester hesting unit.

3) Indirect Connections

A) Where a potable water supply isto be used for any
purposein a plant other than those listed in subsection
(b)(2)(A), abreak tank, pressure pump and pressure tank
shdl be provided. Water shdl be discharged to the
break tank through an air-gap at least 6 inches above
the maximum flood line or the spill line of the tank,
whichever ishigher. A sketch of an acceptable bresk
tank is contained in Appendix G, Figure No. 4. In-line
backflow preventers are not acceptable.

B) A dgn shdl be permanently posted at every hose bib,
faucet, or gl cock located on the water system beyond
the break tank to indicate that the water is not safe
for drinking.

4) Separate Potable Water Supply
Whereit is not possible to provide potable water from a
public water supply, a separate well may be provided.

Location and congtruction of the well should comply with

requirements of the governing State and loca regulations.

Requirements governing the use of the supply are those

contained in subsections (b)(2) and (b)(3).

5) Separate Non-Potable Water Supply
Where a separate non-potable water supply is to be provided,
abreak tank will not be necessary, but dl sl cocks and

hose bibs shdl be posted with a permanent sign indicating

the water is not safe for drinking.

C) Sanitary Facilities
Toilet, shower, and lavatory should be provided in sufficient
numbers and at convenient locations to serve the expected plant
personnd.



d) Floor Sope
Floor surfaces shal be doped adequately to apoint of drainage.
e Starways
Stairways shdl beingdled in lieu of ladders for accessto
thase units requiring ingpection and maintenance, including but
not limited to trickling filters, digesters, aeration tanks,
caifiersand tertiary filters. Spird or winding garsare
permitted only for secondary access where dual means of egress are
provided. Stairways shall have dopes between 30 and 40 degrees
from the horizonta to facilitate carrying samples, tools, etc.
Each treed and riser shdl be of uniform dimension in eech flight.
Minimum tread run shal not be lessthan 9 inches. The sum of the
tread run and riser shal not be less than 17 nor more than 18
inches. A flight of stairs shdl consst of not more than a 12
foot continuous rise without a platform.
f) How Measurement
1) Flow measurement facilities shall be provided so asto
measure the fallowing flows
A) Pant effluent flow.
B) Hant influent flow, if Sgnificantly different from
plant effluent flow, such asfor lagoons and plants with
excess flow storage or flow equdization.
C) Excessflow treatment facility discharges.
D) Other flows required to be monitored under the
provisons of an NPDES discharge permit.
E) Flowsrequired for plant operationa control, including
but not limited to return activated dudge flow, waste
activated dudge flow, recirculation flow and recycle
flows.
2) Indicating, totaizing and recording flow measurement devices
ghdl be provided for dl mechanicd plantsfor dl flows
except those specified in subsection (f)(1)(E) above. Flow
measurement equipment for lagoon sysems shdl consst of, a
aminimum, egpsed time meters usad in conjunction with
pumping rate test or calibrated weirs. All flow measurement
equipment must be szed to function effectively in the full
range of flows expected and shall be protected against
freezing.
3) How measurement equipment including entrance and discharge
conduit configuration and critica control eevations shdl
be designed to ensure that the required hydraulic conditions
necessary for accurate measurement are provided. Conditions
that must be avoided include turbulence, eddy currents, air



entrainment, etc., that upset the norma hydraulic conditions

that are necessary.
0) Sempling Equipment
Effluent composite sampling equipment shdl be provided at al
mechanica plants and at other facilities where necessary to meet
discharge permit monitoring requirements.

(Source: Amended at 21 ll. Reg. 12444, effective August 28, 1997)
<BSection 370.560 Safety>>

a) Adeguate provison shal be made to effectively protect the
operator and vigtors from hazards. The following shdl be
provided to fulfill the particular needs of each plant:

1) Enclosure of the plant site with afence designed to
discourage the entrance of unauthorized persons and animals.

2) Ingdlaion of hand rails and guards around al tanks, pits,
gairwells, and other hazardous structures.

3) Provison of firgt aid equipment at marked locations.

4) Pogting of "No Smoking" signsin hazardous aress.

5) Protective clothing and equipment such as air packs, goggles,
gloves, hard hats, safety harnesses and hearing protection.

6) Provision of portable blower and sufficient hose.

7) Portable lighting equipment that complies with the Nationa
Electrica Code.

8) Appropriatdy placed warning signs for dippery aress,
non-potable water fixtures, low head clearance areas, open
service manhole, hazardous chemica storage aress, flammable
fuel storage aress, etc.

9) Smoke and fire detectors, fire extinguishers, and appropriate
waste receptacles.

10) Provisonsfor confined space entry in accordance with the
requirements of the Occupationd Safety and Hedlth Act and
any other applicable regulatory requirements.

b) Hazardous Chemicd Handling

1) Contanment Materids
The materids utilized for storage, piping, vaves, pumping,
metering, splash guards, etc., shal be specidly selected
congdering the physicd and chemicd characteristics of each
hazardous or corrosive chemica.

2) Secondary Containment and Storage

A) Wet and Dry Chemicds
Chemica storage areas shdl be enclosed in dikes or



curbs which will contain the stored volume until it can
be safely transferred to alternate storage or released
to the wastewater a controlled rates which will not
damage facilities, inhibit the trestment processes, or
contribute to stream pollution. Liquid polymer should
be smilarly contained to reduce areas with dippery
floors, especidly to protect travelways. Non-dip
floor surfaces are desirable in polymer handling aress.
B) Liquified Gas Chemicds
Chlorine and sulfur dioxide cylinder and container
storage shdl meet the requirements of Sections 370.1020
and 370.1040. Ammoniagas cylinder isolation shall be
provided. Gas cylinder storage facilities shal be
equipped with appropriate darm system and emergency
repair equipment and control system.
3) Eye Wash Fountains and Safety Showers
A) Eyewash fountains and safety showers utilizing potable
water shall be provided in the laboratory and on each
floor level or work location involving hazardous or
corrosive chemica storage, mixing (or daking),
pumping, metering, or trangportation unloading. These
facilities are to be as close as practica to possible
chemical exposure Stes and are to be fully useful
during dl weather conditions. The eye wash fountains
shall be supplied with water of moderate temperature
(50 -90 Fahrenheit (F)), separate from the hot water
supply, suitable to provide 15 minutes to 30 minutes of
continuous irrigation of the eyes.
B) The emergency showers shdl be capable of discharging 30
to 50 gallons per minute (gpm) of water at moderate (50
- 90 F) temperature at pressures of 20 to 50 pounds
per square inch (ps). The eye wash fountains and
showers shal be no more than 25 feet from points of
caustic exposure.
4) Splash Guards
All pumps or feeders for hazardous or corrosive chemicals
shdl have guards which will effectively prevent spray of
chemicasinto space occupied by personnd. The splash
guards are in addition to guards to prevent injury from
moving or rotating machinery parts.
5) Piping, Labding, Coupling Guards, Location
A) All piping containing or trangporting corrosve or
hazardous chemicals shall be identified with labels



every ten feet and with at least two labelsin each
room, clost, or pipe chase. Color coding may aso be
used, but is not an adequate substitute for labeling.

B) All connections (flanged or other type), except adjacent
to Storage or feeder areas, shdl have guards which will
direct any leakage away from space occupied by
personnel.  Pipes containing hazardous or corrosive
chemicals should not be located above shoulder level
except where continuous drip collection trays and
coupling guards will iminate chemica spray or
dripping onto personnd.

6) Protective Clothing and Equipment
Thefollowing items of protective clothing or equipment shdll
be available and utilized for al operations or procedures
where their use will minimize injury hazard to personnd:

A) Air pack bresthing apparatus for protection against
chlorine and other toxic gases.

B) Chemica workers goggles or other suitable goggles.
(SAfety glasses are inaufficient.)

C) Face masks or shieldsfor use over goggles.

D) Dust masksto protect the lungsin dry chemical aress.

E) Rubber gloves.

F) Rubber apronswith leg straps.

G) Rubber boots (leasther and wool clothing should be
avoided near caudtics).

H) Safety harnessand line.

7) Warning Sysems and Signs

A) Facilities shdl be provided for automatic shutdown of
pumps and sounding of darms when fallure occursin a
pressurized chemical  discharge line.

B) Warning Sgns requiring use of goggles and dust masks
shdl be located near chemica unloading stations,
pumps, and other points of frequent hazard.

8) Dug Callection
Dust collection equipment shal be provided where dry
chemicals are stored or used to protect personne from dusts
injurious to the lungs or skin and to prevent polymer dust
from settling on wakways which become dick when wet.

9) Container Identification
The identification and hazard warning data included on
shipping containers, when received, shal gppear on dll
containers (regardless of size or type) used to Sore, carry,
or use a hazardous substance. Sewage and dudge sample



containers should be adequately labeled. Below isasuitable
label to identify a sewage sample as a hazardous substance:

<PRaw Sewage>>

Sample Point No. <P >>
Contains Harmful Bacteria

May contain hazardous or
toxic materid.

Do not drink or swalow.

Avoid contact with openings
or bresksin the skin.

(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)
<BSection 370.570 Laboratory>>

a All treetment works shdl include a laboratory for making the
necessary andytica determinations and operating control tests,
except for those plants utilizing only processes not requiring
laboratory testing for plant control and satisfactory off-site
|aboratory provisons are made to meet the permit monitoring
requirements. For plants where afully equipped laboratory is not
required, the requirements for utilities and equipment such as
fume hoods may be reduced or omitted.

b) The laboratory shdl have sufficient Sze, bench space, equipment
and suppliesto perform dl self-monitoring anaytical work
required by discharge permits, and to perform the process control
tests necessary for good management of each treatment process
included in the design.

¢) Thefacilities and supplies necessary to perform andytica work
to support industrid waste control programs will normally be
included in the same laboratory. The laboratory size and
arrangement must be sufficiently flexible and adaptable to
accomplish these assgnments. The layout should consider future
needs for expanson in the event that more andyticd work is
needed.

d) Location and Space

1) The laboratory should be located on ground levd, easily
accessible to dl sampling points, with environmenta control



as an important consderation. It shdl belocated ina

separate room or building away from vibrating machinery or
equipment which might have adverse effects on the performance
of laboratory instruments or the andy4, or shdl be

designed to prevent structurd transmisson of machine

vibration. Thefloor and wall congtruction shall be

designed to keep out machine noise (blowers, pumps, etc.).
The following minimum conditions shdl be met:

A) Blowers, pumps, etc., must be located on a separate
floor pad.

B) Common walls between machinery rooms must be
double-walled with sound insulation between the walls.
Connecting doors or windows to machinery rooms are not
acceptable.

C) Common attic space shall be blocked off and effective
sound proof materid provided in the celling.

2) A minimum of 400 square feet of floor space should be
alocated for the laboratory. Less space may be alowed if
the sampling and andysi's program, approved by the Agency,
does not require afull-time laboratory chemigt. If more
than two persons normally will be working in the [aboratory
at any given time, 100 square feet of additiona space should
be provided for each additional person. Bench-top working
surface should occupy at least 35 percent of the total floor
space.

3) Minimum celling height should be 8 feet 6 inches. If
possible, this height should be increased to provide for the
ingdlation of wall-mounted water ills, didtillation
racks, and other equipment with extended height requirements.

4) Additiond floor and bench space should be provided to
facilitate performance of andyss of industria wastes, as
required by the discharge permit and the utilities industrid
wagte pretreatment program. The above minimum space does not
provide office or administration space.

e) Materids

1) Calings
Acoudticd tile should be used for ceilings except in high
humidity areas where they should be congtructed of cement
plaster. Materids containing asbestos shal not be used.

2) wdls
For ease of maintenance and a pleasant working environment,
light-colored ceramic tile should be used from floor to
caling for dl interior walls



3) Floors
Floor surface materids shdl be fire resstant and highly
resstant to acids, akalies, solvents, and sdts.

4) Doors

A) Two exit doors should be located to permit a Sraight
egress from the laboratory, preferably at least oneto
outside the building. Panic hardware should be used.
They should have large glass windows for easy vishility
of gpproaching or departing personnd.

B) Automatic door closers should be ingaled; swinging
doors should not be used.

C) Hush hardware should be provided on doorsiif cart
trafficisanticipated. Kick plates are dso
recommended.

f) Cabinets and Bench Tops
1) Cabinets

A) Wall-hung cabinets are useful for dust-free storage of
ingdruments and glassware.

B) Unitswith diding glass doors are preferable. They
should be hung so the top shelf iseasly accessible to
the andys. Thirty inchesfrom the bench top is
recommended.

C) One or more cupboard-style base cabinets should be
provided for storing large items; however, drawer units
are preferred for the remaining cabinets.  Drawers
should dide out so that entire contents are easily
vigble. They should be provided with rubber bumpers
and with stops which prevent accidental removal.
Drawers should be supported on bal bearings or nylon
rollers which pull easily in adjustable sted channds.
All metal drawer fronts should be double-wall
condruction. All cabinet shelving should be acid
resstant and adjustable from insgde the cabinet.

2) Bench Tops
Generdly, bench-top height should be 36 inches. However,
areas to be used exclusively for st-down type operations
should be 30 inches high and include kneehole space.
One-inch overhangs and drip grooves should be provided to
keep liquid spills from running dong the face of the
cabinet. Tops should be furnished in large sections, 1 1/4
inchesthick. They should be field joined into a continuous
surface with acid, dkali, and solvent-resistant cements
which are at least as strong as the materid of which the top



is made.
3) Utility Accessories
Water, gas, air, and vacuum service fixtures; traps,
drainers, overflows, plugs and tailpieces, and dl
electricd sarvice fixtures shdl be supplied with the
laboratory furniture.
g) Hoods
Fume hoods to promote safety and canopy hoods over heet-releasing
equipment shal be ingtaled.
1) Fume Hoods
A) Location
i) Fume hoods should be located where air disturbance
a theface of the hood isminimd.  Air
disturbance may be created by persons walking past
the hood; by hegting, ventilating or
ar-conditioning systems, by drafts from opening or
closing a door; etc.
i) Safety factors should be consdered in locating a
hood. If ahood is Situated near a doorway, a
secondary means of egress must be provided. Bench
surfaces should be available next to the hood so
that chemicas need not be carried long distances.
B) Desgn and Materids
i) The sdection of fume hoods, their design and
materias of congtruction, must be made by
consdering the variety of andytica work to be
performed and the characterigtics of the fumes,
chemicass, gases, or vaporsthat will or may be
released. Specid design and congruction is
necessary if perchloric acid use is anticipated.
Congderation should be given for providing more
than one fume hood to minimize potentia hazardous
conditions throughout the |aboratory.
if) Fume hoods are not appropriate for operation of
hest-releasing equipment that does not contribute
to hazards, unless they are provided in addition to
those needed to perform hazardous tasks.
C) Fixtures
i) One cup sink should be provided insde each fume
hood.
i) All switches, eectricd outlets, and utility and
baffle adjustment handles should be located outside
the hood. Light fixtures should be



explosion-proof.

D) Exhaugt
Continuous duty exhaust cgpability should be provided.
Exhaugt fans should be explosion-proof. Exhaust
velocities should be checked when fume hoods are
ingtaled.

E) Alams
A buzzer for indicating exhaust fan fallure and a datic
pressure gauge should be placed in the exhaust duct. A
high temperature sensing device located insde the hood
should be connected to the buzzer.

2) Canopy Hoods
Canopy hoods should be installed over the bench-top areas
where hot plate, sseam bath, or other heating equipment or
hest-releasing instruments are used. The canopy should be
congtructed of sted, plagtic, or equivaent materid, and
finished with ename to blend with other |aboratory
furnishings.

h) Sinks

1) The laboratory should have a minimum of 3 sinks (not
including cup snks). At least 2 of them should be
double-wd| with drainboards. Additiond sinks should be
provided in separate work areas as needed, and identified for
the use intended.

2) Waste openings should be located toward the back so that a
ganding overflow will not interfere. All water fixtureson
which hosesmay be used should be provided with reduced zone
pressure backflow preventers to prevent contamination of
water lines.

3) The sinks should be congtructed of materid highly resstant
to acids, akalies, solvents, and sdlts, and should be
abrason and heat resstant, non-absorbent, light in weight
and have al appropriate characteristics for |aboratory
gpplications. Traps should be made of glass, plagtic, or
lead and eadlly accessble for cleaning.

1) Ventilation and Lighting

1) Laboratories shdl be separately air conditioned and
dehumidification shdl be provided where |aboratory control
tests procedures will be affected by high humidity
conditions. Separate exhaust ventilation outlet locations
(fume and heat hoods, room air, etc.) shal be provided
remote from ventilation intakes.

2) Adegquate lighting, free from shadows, shall be provided to



permit reading of |aboratory insrument dids, glassvare
cdibrations, etc.

j) Gasand Vacuum

1) Natura or bottled gas should be supplied to the |aboratory.
Digester gas should not be used.

2) An adequately-szed line source of vacuum should be provided
with outlets available throughout the laboratory.

k) Bdanceand Table

An andyticd bdance of the automatic, digital readout, Sngle

pan, 0.1 milligram sengtivity type shal be provided. A heavy
pecid-design bdance table which will minimize vibration of the
balance shal be provided. It shal belocated asfar as

practical from windows, doors, or other sources of drafts or air
movements, so as to minimize undesirable impacts from these
sources upon  the balance.

Equipment, Supplies and Reagents

The |aboratory shdl be provided with al of the equipment,
supplies, and reagents that are needed to carry out al of the
facility'sandyticd testing requirements. Discharge permit,
process control, and indudtria waste monitoring requirements
must be considered when specifying equipment needs. References
such as Standard Methods and the USEPA Analytical Procedures
Manua should be consulted prior to specifying equipment items.

m) Power Supply Regulation

1) To diminate voltage fluctuation, dectrica lines supplying
the laboratory should be controlled with a congtant voltage,
harmonic neutralized type of transformer. This transformer
should contain less than 3% tota root mean square (rms)
harmonic content in the output, should regulate to <P+>>1% for an
input range of <P+>>15% of nomina voltage, with an output of 118
volts. For higher voltage requirements, the 240-valt lines
should be amilarly regulated.

2) Electricd devicesin the laboratory not requiring a
regulated supply (i.e., ordinary resistance heating devices)
that are non-portable may be wired to an unregulated supply.

n) Laboratory Grade Water Source

A laboratory grade water source, with at least one gallon per hour
capacity, shdl beingalled complete with dl utility

connections. The type of trestment used to produce laboratory
grade water shall be based on the qudity of water required for
the tests to be performed at the plant. Laboratory water
treatment devices shdl be congtructed of materiasthat are
compatible with the water to be treated and produced.



0) Laboratory Safety Equipment
Laboratory safety equipment shal be provided in accordance with
the requirements of Section 370.560(8)(3), (a)(9), (b)(3) and

(b)(6).
(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)

SUBPART F. PRELIMINARY TREATMENT

<BSection 370.600 Generd Considerations>>

a) Safety
Safety Features Relaive to Location
1) Ralingsand Gratings

A) Manudly cleaned channds shall be protected by guard
rallings and deck gratings, with adequate provisonsfor
remova or opening to facilitate raking.

B) Mechanicdly cleaned channds shdl be protected by
guard railings and deck gratings. Congderation should
a0 be given to temporary access arrangements to
facilitate maintenance and repair.

2) Mechanica Devices

A) Mechanicd screening equipment shall have adequate
removable enclosures to protect personnd againgt
accidenta contact with moving parts and to prevent
dripping in multi-level ingdlations.

B) A postive means of locking out each mechanica device
shdl be provided.

3) Units and Equipment in Deep Pits

Manudly cleaned screens located in pits degper than 4 feet

shdl be provided with stairway access, adequate lighting and

ventiliation, and convenient and adequate means for removing
screenings. Access ladders may be used instead of stepsin
pitsless than 4 feet deep. Hoisting or lifting equipment

shall be used where necessitated by the depth of the pit or

the amount of materid to be removed.

4) InBuildings

Units and equipment ingtaled in buildings where other

equipment or offices are located shall be isolated from the

rest of the building, and shdl be provided with separate
outside entrances and separate and independent means of
ventilation.



5) Ventilation

A) Adequate ventilation shdl be provided for indalations
described in subsections (8)(3) and (4). Ventilation
may either be continuous or intermittent. I
continuous, ventilation shal provide a least 12
complete air changes per hour; if intermittent,
ventilation shdl provide at least 30 complete air
changes per hour.

B) Wherethe pit is degper than 4 feet mechanical
ventilation is required, and the air shal be forced
into the screen pit area rather than exhausted from the
screen pit. The maximum distance from the fresh air
discharge and the working deck floor shall be 24 inches.
Dampers should not be used on fresh air ducts.
Obstructionsin air ducts should be avoided to prevent
clogging. Air intake screens (bird and insect) shal be
located s0 asto be easily accessible for cleaning.

C) Switchesfor operation of ventilation equipment should
be marked and located at the entrance to the screen pit
area. All intermittently operated ventilating equipment
shdl be interconnected with the respective lighting
system. Congideration should be given to automatic
controls where intermittent operation isused. The
manud lighting-ventilation switch shdl override the
automatic controls.

D) Thefan whed shdl be fabricated from non-sparking
materid. Refer to Section 370.610(a)(3)(C) for motor
and dectrica requirements.

6) Electricd Fixtures
Electrica fixtures and controls in enclosed places where gas
may accumulate shal comply with Section 370.610(8)(3)(C).
b) Communition
Communition or other in-stream shredding of sewage solids shdl be
followed by primary sdttling or fine screening devices to remove
the shredded stringy materids prior to the activated dudge
process to minimize operationa problems associated with
resglomeration of stringy materias.
¢) Channds
Channds shdl be equipped with the necessary gatesto divert flow
from any one unit. Provisons must aso be made for dewatering
each unit. Channels preceding and following screens shdl be
shaped and filleted as necessary to eliminate settling of solids.



(Source: Amended at 21 11l. Reg. 12444, effective August 28, 1997)
<BSection 370.610 Screening Devices>>

a) Bar Racksand Screens
1) Where Required
Screening of raw sewage shall be provided at dl mechanical
treatment works. For lift station applications, see Subpart
D.
2) Desgn and Ingdlation
A) Manudly Cleaned Screens
Clear openings for manualy cleaned screens between bars
should be from 1 to 1 3/4 inches. Design and
ingalation shdl be such that they can be conveniently
cleaned. An accessible platform shdl be provided on
which the operator may rake screenings easily and
safdy. Suitable drainege facilities with return flow
to process shdl be provided for the platform.
B) Mechanicd Screens
Clear openings for mechanicaly cleaned screens may be
assmdll as practical to assure the proper operation and
maintenance of trestment facilities. Mechanical screens
shdl be located s0 as to be protected from freezing and
to facilitate maintenance.
C) Vdoacities Through Screens
For manually or mechanicaly raked bar screensthe
maximum velocities during peak flow periods should not
exceed 2.5 feet per second. The velocity shadl be
caculated from avertica projection of the screen
openings on the cross-sectiona area between the invert
of the channel and the flow line. Excessive head loss
through the screen, which may affect upstream flow
measurement or bypassing, shal be taken into account.
D) Invert
The screen channd invert shl be at least 3 inches
below the invert of the incoming sawers. To prevent
jetting action, the length and/or congtruction of the
screen channd shdl be adequate to reestablish
hydraulic flow pattern following the drop in eevation.
E) Sope
Manualy cleaned screens should be placed on a dope of
30 to 45 degrees with the horizontd.
3) Control Systems



A) Timing Devices
All mechanicad units which are operated by timing
devices should be provided with auxiliary controls which
will set the deaning mechanism in operation at
predetermined high water marks.
B) Manud Override
Autométic controls shdl be supplemented by amanua
override.
C) Electricd Fixtures and Controls
Electricd fixtures and controlsin enclosed places
where gasmay accumulate shal comply with the Nationa
Electrica Code requirementsfor Class|, Group D,
Divisgon | locations,
4) Disposa of Screenings
A) Amply-sized, vector-proof facilities shal be provided
for removd, handling and Storage of screeningsin a
sanitary manner. Suitable drainage facilities shdl be
provided for the Storage areas with drainage returned to
process. Thereturn of ground screenings to the sewage
flow is unacceptable.
B) Disposa shdl bein accordance with 35 I1l. Adm. Code
700 and shdl be discussed in the plan documents.
b) Auxiliary Screens
Where mechanicaly operated screening is used, auxiliary manualy
cleaned screens shall be provided. Design shall include
provisons for automatic diversion of the entire sewage flow
through the auxiliary screens should the regular unitsfall.
Refer to subsection (8)(2).
c) Fine Screens
Fine screens may be used in lieu of primary sedimentation
providing that subsequent treatment units are designed on the
basis of anticipated screen performance. Fine screens should not
be consdered equivaent to primary sedimentation. Wherefine
screens are used, additiona removal of floatable oils and greases
shdl be provided if they will adversdly affect the function of
downstream treatment units.

(Source: Amended at 21 ll. Reg. 12444, effective August 28, 1997)
<BSection 370.620 Grit Remova Fecilities>>

a) Where Required
Grit removd fadilities should be provided for dl sawage



treatment plants and are required for plants receiving sewage from
combined sewers or from sewer systems receiving substantial
amounts of grit. If aplant serving a separate sawer systemiis
designed without grit remova facilities, the design shdl include
provison for future ingdlation. Consderation shal be given
to possible damaging effects on pumps, and other preceding
equipment, and the need for additiona storage capacity in
trestment units where grit is likely to accumulate.
b) Location
Grit remova facilities should be located ahead of pumps. In such
cases, coarse bar racks should be placed ahead of mechanicaly
cleaned grit removd facilities. Comminution equipment, when used,
shall be located downstream of the grit facility in order to
reduce the operation and maintenance problems associated with
grit.
¢) Typeand number of units
1) The sdlection of the type of grit remova shdl be based on
necessary flexibility of velocity control to remove the
selected Size grit particulates through the range of expected
plant flows, the volume of grit expected, and available area
and hydraulic gradient limits at the Ste. Aerated or area
type grit remova units equipped with adequate controls for
operationd flexibility are recommended where flow rates and
grit characterigtics and volume are expected to vary widely.
2) Plantstreating wastes from combined sewers shall have at
least one, preferably two or more, mechanically cleaned grit
removd units, with provison for unit bypassng. A sngle
manudly cleaned or mechanically cleaned grit chamber with
unit bypass is acceptable for small sewage treatment plants
serving separate sanitary sewer systems. Minimum facilities
for larger plants serving separate sanitary sewers shal be
a least one mechanicaly cleaned unit with a unit bypass.
d) Desgn Factors
1) Channe Type Units
A) Turbulence Control
The equipment and inlet and outlet structures shdl be
designed to minimize turbulance throughout the channdl.
B) Vdocity and Detention
Channel-type chambers shal be designed to provide
controlled velocities as close as possible to 1 foot per
second. The detention period shall be based on the size
of particle to be removed.
2) Aerated Units



A) Inlet
Theinlet shdl be located and arranged to prevent short
creuiting to the outlet and oriented to the unit flow
pattern so as to provide for adequate scouring
Segregation of organic and grit materias prior to
discharge.
B) Detention
A detention time of a least 3 minutes at design pesk
flow should be provided.
C) Air Supply
Air should be supplied a 5 cubic feet per minute (cfm)
per foot of tank length. Therate of air supplied shall
be widdly variable so as to maximize unit process
effectiveness.
3) Grit Washing and Freeze Protection
All facilities not provided with positive velocity control
should include means for grit washing to further separate
organic and inorganic maerids. Grit eevator and washing
fecilities shdl be housed to prevent freezing. Provison
for adequate heating and ventilation shdl be provided to
prevent corrosion.
4) Drans
Provisons should be made for dewatering each unit.
5) Water
An adequate supply of water under pressure shall be provided
for clean up.

€) Grit Removd

f)

Grit removd facilitieslocated in pits shal be provided with
mechanica equipment for pumping or hoigting grit to ground levd.
Pits deeper than 4 feet shdl be provided with Stairway access. An
gpproved-type devator or manlift may be desirable in some
locations. Adequate ventilation, as described in Section
370.600(8)(5), and lighting shall be provided for pitsthat are
deeper than 4 feet or are within an enclosed area.

Grit Handling

Impervious, non-dip, working surfaces with drains back to process
shdl be provided for grit handling aress. Sefety handrails shall

be provided around the working platform aress. If gritisto be
transported, the conveying equipment shall be designed to avoid
loss of materid and protection from freezing. Grit disposa
methods shdl be in compliance with 35 11l. Adm. Code 700 and
shall be described in the plan documents.

g) Electricd



All dectrical fixtures and controlsin enclosed or below grade

grit remova areas where hazardous gases may accumulate shal meet
the requirements of the National Electrica Code (1996) for Class

1, Group D, Divison 1 locations.

(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)
<BSection 370.630 Pre-Aeration>>

Pre-aeration of sawage to reduce septicity may be required in specid
Cases.

(Source: Added at 21 111. Reg. 12444, effective August 28, 1997)

SUBPART G: SETTLING

<BSection 370.700 Generd Consderations>>

a Number of Units
Multiple units capable of independent operation are desirable and
shall be provided in dl plants where design average flows exceed
100,000 galons per day. Plants not having multiple units shall
include other provisons to assure continuity of trestment.

b) Arrangement
Settling tanks shal be arranged in accordance with Sections
370.520(e) and 370.710(g).

c) How Didribution
Effective flow splitting devices and control gppurtenances shdll
be provided to insure proper organic and hydraulic proportion of
flow to each unit. Refer to Section 370.520(f).

d) Tank Configuration
Congderation should be given to the probable flow pattern in the
selection of tank size and shape, and inlet and outlet type and
location.

(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)
<BSection 370.710 Design Consderations>>
a Dimengons

The minimum length of flow from inlet to outlet should be 10 feet
unless specia provisons are made to prevent short circuiting.



The sdewater depth for primary darifiers shdl be as shdlow as
practicable, but not lessthan 7 feet. Clarifiersfollowing the
activated dudge process shdl have sdewater depths of at least
12 feet to provide adequate separation zone between the dudge
blanket and the overflow weirs. Clarifiers following fixed film
reactors shall have sdewater depth of at least 7 feet.
b) Surface Settling Rates (Overflow Rates)
The hydraulic design of settling tanks shall be based on the
anticipated pesk hourly flow.
1) Primary and Bypass Settling Tanks
A) Primary Settling
Some indication of BOD removals may be obtained by
reference to Appendix E, Figure No. 2. Thefigure
should not be used to design units which receive
wastewaters which have BOD and total suspended solids
concentrations which are subgtantialy different from
norma domestic sewage. The operating characteristics
of such units should be established by gppropriate field
and |aboratory tests. If activated dudge is wasted to
the primary sttling unit, then the design surface
sttling rate shal not exceed 1,000 gdlons per day per
square foot based on design peak hourly flow, including
al flowsto the unit. Refer to subsection (b)(3) and
Section 370.820.
B) Combined Sewer Overflow and Bypass Settling
The maximum surface settling rate shall not exceed 1,800
gdlons per day per square foot based on peak hourly
flow. Minimum liquid depth shdl not be less than 10
feet. Minimum detention shal not be less than one
hour. The minimum length of flow from inlet beffle to
outlet should be 10 feet, unless specid provisons are
made to prevent short-circuiting.
2) Intermediate Settling Tanks
Surface stling rates for intermediate settling tanks
following series units of fixed film reactor processes should
not exceed 1500 gallons per day per square foot based on
design peak hourly flow. Surface settling rates for
intermediate settling tanks following the activated dudge
process shall not exceed 1000 gallons per day per square foot
based on design pesak hourly flow.
3) Fina Settling Tanks
Settling tests should be conducted wherever a pilot study of
biologicd treatment is warranted by unusua waste



characteristics or trestment requirements. Testing shdl be

done where proposed |oadings go beyond the limits set forth

in subsections (b)(3)(A) and (b)(3)(B).

A) Find Settling Tanks - Fixed Flm Biologica Reactors
Surface settling rates for settling tanks following
trickling filters or rotating biologica contactors
shall not exceed 1000 galons per day per square foot
based on design peak hourly flow.

B) Find Settling Tanks - Activated Sudge

i) Multiple units cgpable of independent operation
ghall be provided at dl plants. To perform
properly while producing a concentrated return
flow, activated dudge settling tanks must be
designed to meet thickening as well as solids
Separation requirements.

i) Sincetherate of recirculation of return dudgeis
quite high in activated dudge processes, surface
settling rate and weir overflow rate should be
adjusted for the various processes to minimize the
problems with dudge loadings, density currents,
inlet hydraulic turbulence, and occasiona poor
dudge sHtledhility.

iii) The hydraulic loadings shdl not exceed 1000
gallons per day per square foot based on design
peak hourly flow, and 800 gdlons per day per
square foot based on peak hourly flow for separate
activated dudge nitrification stage. Refer to
Section 370.1210(c)(4).

iv) The solids loading shall not exceed 50 pounds
solids per day per square foot at the design peak
hourly rate.

v) How equdization is recommended where the peak
hourly load exceeds 300% of the design average
load.

C) Rectangular Units
Rectangular find settling tanks following the activated
dudge process frequently exhibit poor solids separation
characteristics and should therefore be avoided. If
land availability or other loca conditions mandate the
use of rectangular find darifiersfollowing the
activated dudge process, the following design
modifications shal be made:

i) Within practicable limits, length shdl be



goproximately equd to the width.
i) Excessweir length shal be provided.
iii) Baffles shdl be provided to interrupt
longitudina density currents.
iv) Weir placement shdl be adjustable, so asto alow
optimization of the upflow takeoff points.
C) Inlet Structures
Inlets and inlet baffling should be designed to disspate the
inlet velocity, to didribute the flow equdly both horizontaly
and verticdly and to prevent short circuiting. Channels should
be designed to maintain a velocity of at least one foot per second
a one-hdf the design flow. Corner pockets and dead ends should
be diminated and corner fillets or channeling used where
necessary. Provisions shdl be made for prevention or removad of
floating materidsin inlet sructures.
d) Weirs
1) Generd
Overflow weirs shal be readily adjustable over the life of
the Structure to correct for differential settlement of the
tank.
2) Location
Overflow weirs shdl be located to optimize actud hydraulic
detention time, and minimize short circuiting.
3) Design Rates
Waeir loadings shal not exceed 20,000 gallons per day per
lined foot based on design peek hourly flows for plants
having design average flows of 1.0 mgd or less. Overflow
rates shal not exceed 30,000 galons per day per lined foot
basad on design pesk hourly flow for plants having design
average flow of greater than 1.0 mgd. Higher weir overflow
rates may be alowed for bypass sttling tanks. If pumping
isrequired, weir loadings should be related to pump ddivery
rates to avoid short circuiting. Refer to Section
370.410(c)(8).
4) Waeir Troughs
Weair troughs shall be designed to prevent submergence at
maximum design flow, and to maintain avelocity of at least
one foot per second a one-haf design average flow.
€) Submerged Surfaces
The tops of troughs, beams, and smilar submerged construction
elements shdl have aminimum dope of 1.4 verticd to 1
horizontal; the underside of such dements should have a dope of
1 to 1 to prevent the accumulation of scum and solids.



f) Unit Dewatering
Unit dewatering featuring shal conform to the provisions outlined
in Section 370.530. The bypass design should aso provide for
redigtribution of the plant flow to the remaining units.

g) Freeboard
Walls of sttling tanks shal extend at least 6 inches above the
surrounding ground surface and shdl provide not less than 12
inches freeboard. Additiona freeboard or the use of wind screens
is recommended where larger sttling tanks are subject to high
velocity wind currents that would cause tank surface waves and
inhibit effective scum removd.

(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)
<BSection 370.720 Sludge and Scum Remova>>

a Scum Remova
Full surface mechanica scum collection and removal facilities,
including baffling, shdl be provided for dl settling tanks,
except for Imhoff tanks. The unusud characteristics of scum
which may adversdy affect pumping, piping, dudge handling and
disposd, should be recognized in design. Provisons may be made
for the discharge of scum with the dudge; however, other pecid
provisions for digposa may be necessary. Refer to Section
370.710(g).
b) Sudge Remova
Mechanicd dudge collection and withdrawd facilities shal be
designed to assure an effective and controlled rate of removal of
the dudge. Suction withdrawa is encouraged.
1) Sludge Hopper
The minimum dope of the Sde walls shdl be 1.7 vertica to
1 horizontal. Hopper wall surfaces should be made smooth
with rounded cornersto aid in dudge removal. Hopper
bottoms shdl have a maximum dimension of 2 feet. Extra
depth dudge hoppers for dudge thickening are not
acceptable.
2) Cross-Collectors
Cross-collectors serving one or more settling tanks may be
useful in place of multiple dudge hoppers.
3) Sudge Removd PFiping
Each hopper shdl have an individualy vaved dudge
withdrawd line a least 6 inchesin diameter. The datic
head available for withdrawa of dudge shdl be 30 inches or



greater, as necessary to maintain a 3 feet per second
velocity in the withdrawd pipe. Clearance between the end
of the withdrawa line and the hopper wals shdl be
sufficient to prevent "bridging” of the dudge. Adequate
provisons shal be made for rodding or back-flushing
individua piperuns. Piping shal dso be provided to
return waste dudge from secondary and tertiary processesto
primary clarifierswhere they are used. Refer to Section
370.820.

4) Sudge Remova Contral
Sludge wells equipped with telescoping valves or swing pipes
are recommended for primary dudge and fixed film dudges
where periodic withdrawd is proposed. Air lift type of
dudge remova will not be approved for remova of primary
dudges.

(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)
<BSection 370.730 Protection and Service Facilities>>

a) Operator Protection
All settling tanks shdl be equipped to enhance safety for
operators. Such features shdl gppropriately include machinery
covers, lifelines, stairways, walkways, handrails and
dip-resstant surfaces. If Sdewalls are extended more than
three feet above the liquid leve or four feet above ground leve,
convenient walkways must be provided to facilitate housekeeping
and maintenance.

b) Mechanical Maintenance Access
The design shdl provide for convenient and safe access to routine
mai ntenance items such as gear boxes, scum remova mechaniams,
baffles, weirs, inlet filling baffle area, and effluent channels.

c) Electrica Fixtures and Controls
Electrica fixtures and controls in enclosed settling basins shdll
meet the requirements of the Nationa Electric Code for Class |,
Group D, Divison 1 locations. The fixtures and controls shdl be
located so as to provide convenient and safe access for operation
and maintenance. Adequate area lighting shall be provided.

<BSection 370.740 Imhoff Tanks>>

a) Generd
Imhoff tanks may be used for the sedimentation of settlegble



solids and for the unheated anaerobic digestion of these solids.
b) Settling Compartment Design
1) Settling Rete
Surface settling rate shal not exceed 1000 gallons per day
per square foot based upon design peak hourly flow.
2) Detention Period
A detention period of not less than 1 hour based upon design
peek hourly flow shall be provided.
3) Dimendons
The minimum length of flow between inlet and outlet should be
10 feet and at least 6 feet of settling depth should be
provided.
4) Freeboard
The freeboard shal be 18 inches or more.
5) Hopper Slope
The bottom of the settling chamber of the conventiond tank
shdl have adope of a least 1.4 verticd to 1.0
horizontal. The dot a the bottom of the settling chamber
alowing solids passage shdl have a minimum opening and a
minimum overlgp of 6 inches.
6) Inletsand Outlets
Inlet and outlet arrangements should be designed so that the
direction of flow may be reversed to dlow for amore even
digtribution of solids in the digestion compartmen.
Adeguate scum baffles shdl be provided at the ends of the
flow-through chamber.
7) Weirs
Weir design and overflow rates shdl be in accordance with
Section 370.710(d).
8) Wakway
A wakway aong the length of the tank shal be provided.
¢) Sludge Digestion Compartment Design
1) Digestion Chamber Capecity
The digestion chamber shdl provide 4 cubic feet of volume
per capitafor primary treatment and should provide 6 cubic
feet of volume per capitaif secondary process dudgeisdso
to be digested. The capacity shal be measured below a
horizontal plane 18 inches below the settling chamber dot.
2) Vent Area
A surface areaequa to 20% of the total tank surface area
shdl be provided for venting the digestion compartment.
3) Hopper Slope
The bottom of the digestion chamber should be a hopper type



Sructure with minimum side dopes of 1.75 vertica to 1.0
horizontal. Sudge draw-off from the digestion chamber is
usudly accomplished by utilizing the hydrogtatic heed with a
minimum differential of 6 feet being required. Eight inch
diameter dudge draw-off piping or larger shdl be used.

(Source: Amended at 21 11l. Reg. 12444, effective August 28, 1997)

<BSection 370.750 Septic Tank - Tile System>>
a) Generd
Septic tank tile systems shall be used only for domestic or
smilar organic waste, where s0il conditions are suitable and
sawers tributary to treatment works are not available.
b) Design Standards
Specific design information is contained in the document titled
"Private Sewage Digposd Licensng Act & Code'’, which can be
obtained from:
Sate of lllinois
Department of Public Hedth
Springfidd, Illinois 62706.

(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)

SUBPART H: SLUDGE PROCESSING AND DISPOSAL

<BSection 370.800 Genera>>

Facilities for processing dudge shdl be provided at dl mechanica sewage
trestment plants. Handling equipment shall be capable of processing dudge
to aform suitable for ultimate disposdl.

<BSection 370.810 Process Sdlection>>

The sdlection of dudge handling unit processes should be based upon at
least the following considerations:

a Locd land use.

b) System energy requirements.

c) Cog effectiveness of dudge thickening and dewatering.

d) Equipment complexity and staffing requirements.

€) Adverse effects of heavy metds and other dudge components upon

the unit processes.
f) Sudge digestion or Sabilization requirements.



g) Side dream or return flow treatment requirements (e.g., digester
or dudge storage facilities supernatant, dewatering unit
filtrate, wet oxidation return flows).

h) Sudge storage requirements.

1) Methods of ultimate disposdl.

j) Back-up techniques of dudge handling and disposdl.

(Source: Amended at 21 ll. Reg. 12444, effective August 28, 1997)
<BSection 370.820 Sudge Thickening>>

a) Sudge thickeners to reduce the volume of dudge should be
conddered. The design of thickeners (gravity tank, gravity
belt, dissolved-air flotation, centrifuge, and others) should take
into account the type and concentration of dudge, the dudge
stabilization processes, storage requirements, the method of
ultimate dudge disposa, chemical needs, and the cost of
operation. The use of gravity thickening tanks for unstabilized
dudgesis not recommended because of problems due to septicity
unless provisons are made for adequate control of process
operational problems aswell as problems of odors at the gravity
thickener and any following unit processes. Particular attention
should be given to the pumping and piping of the concentrated
dudge and possible onset of anaerobic conditions.

b) Process sdlection and unit process design parameters should be
based on prototype studies. The Agency will require such studies
where the Szing of other plant unitsis dependent on performance
of the thickeners. Refer to Section 370.520(b) for any new
process determination.

(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)
<BSection 370.830 Anaerobic Sludge Digestion>>

a) Generd

1) Multiple Units
Multiple units or dternate methods of dudge processing
shdl be provided. Facilitiesfor dudge storage and
Supernatant separation in an additiona unit may be required,
depending on raw dudge concentration and disposal methods
for dudge and supernatant.

2) Depth
If process design provides for supernatant withdrawd, the



proportion of depth to diameter should be such asto dlow
for the formation of areasonable depth of supernatant
liquor. A minimum Sde water depth of 20 feet is
recommended.

3) Design Maintenance Provisons
To fadilitate emptying, cleaning, and maintenance the
following fegtures are desirable:

A) Slope
The tank bottom shall dope to drain toward the
withdrawal pipe. For tanks equipped with a suction
mechanism for dudge withdrawa, a bottom dope not less
than 1 to 12 isrecommended. Wherethe dudgeisto be
removed by gravity done, 1 to 4 dope is recommended.

B) Access Manholes
At least 2 access manholes should be provided in the top
of the tank in addition to the gas dome. There should
be stairways to reach the access manholes. A separate
sdewal manhole shdl be provided that islarge enough
to permit the use of mechanica equipment to remove grit
and sand. The sdewall access manhole should be low
enough to facilitate heavy equipment handling and may be
buried in the earthen bank insulation.

C) Sofety
Non-sparking tools, rubber-soled shoes, safety harness,
gas detectors for inflammable and toxic gases, and a
least two self-contained breething units shal be
provided for emergency use.

4) Toxic Materids
If the anaerobic digestion processiis proposed, the basis of
design shdl be supported by wastewater andyses to determine
the presence of undesirable materids, such ashigh
concentrations of sulfates and inhibitory concentrations of
heavy metds.

b) Sudge Inlets and Outlets, Recirculation and High Level Overflows

1) Multiple dudge inlets and draw-offs and, where used,
multiple recirculation suction and discharge points to
facilitate flexible operation and effective mixing of the
digester contents shdl be provided unless adequate mixing
facilities are provided within the digester.

2) Oneinlet should discharge abovetheliquid level and be
located at approximately the center of the tank to assist in
scum breskup. The second inlet should be opposite to the
suction linea gpproximately the 2/3 diameter point across



the digester.

3) Raw dudge inlet discharge points should be so located asto
minimize short circuiting to the digested dudge or
supernatant draw-offs.

4) Sudge withdrawd to disposa should be from the bottom of
the tank. The bottom withdrawa pipe should be
interconnected with the necessary vaving to the
recirculaion pipe, to increase versdtility in mixing the
tank contents.

5) An unvaved vented overflow shal be provided to prevent
damage to the digestion tank and cover in case of accidentd
overfilling. Thisemergency overflow shdl be piped to a
point and & arate in the treatment process or Sdestream
trestment facilities SO as to minimize the impact on process
units.

c) Tank Capacity

1) Rationd Desgn
The totd digestion tank capacity shal be determined by
rationd cdculations based upon such factors as volume of
dudge added, its percent solids, and character, the
temperature to be maintained in the digesters, the degree or
extent of mixing to be obtained, the degree of voldile
solids reduction required, method of dudge disposd, and the
sze of the ingdlation with appropriate alowances for gas,
scum, supernatant and digested dudge storage. Secondary
digesters of two-stage series digestion systems that are used
for digested dudge storage and concentration shdl not be
credited in the calculations for volumes required for dudge
digestion. Caculations should be submitted to justify the
bads of design.

2) Empiricd Desgn
When such caculaions are not submitted to judtify the
design based on the above factors, the minimum combined
digestion tank capacity outlined below will be required.
Such requirements assume that the raw dudge is derived from
ordinary domestic wastewater, a digestion temperature isto
be maintained in the range of 85 to9% F(29 to35 C),40
to 50 percent volatile matter in the digested dudge, and
that the digested dudge will be removed frequently from the
process. (See also subsection (8)(1) above and Section
370.860(a)(1).)

A) Completdy Mixed Systems
For digestion systems providing for intimate and



effective mixing of the digester contents, the system
may be loaded up to 80 pounds of volatile solids per
1000 cubic feet of volume per day in the active
digegtion units.
B) Moderady Mixed Systems
For digestion systems where mixing is accomplished only
by circulaing dudge through an externd hesat
exchanger, the system may be loaded up to 40 pounds of
volatile solids per 1000 cubic feet of volume per day in
the active digestion units. Thisloading may be
modified upward or downward depending upon the degree of
mixing provided.
C) Digester Mixing
Facilities for mixing the digester contents shal be
provided where required for proper digestion by reason
of loading rates or other features of the sysem. Where
dudge recirculation pumps are used for mixing, they
shall be provided in accordance with the gpplicable
requirements of Section 370.850(a).
d) Gas Collection, Piping, and Appurtenances
1) Generd
All portions of the gas system including the space above the
tank liquor, storage facilities and piping shdl be so
designed that under dl norma operating conditions,
including dudge withdrawd, the gas will be maintained under
pressure. All enclosed areas where any gas leakage might
occur shdl be adequately ventilated.
2) Safety Equipment
All necessary safety facilities shdl be included where gas
isproduced. Pressure and vacuum relief valves and flame
traps together with automatic safety shut off valves shdl be
provided and protected from freezing. Water sed equipment
shall not beingalled. Safety equipment and gas compressors
should be housed in a separate room with an exterior door.
3) Gas Piping and Condensate
Gas piping shdl have aminimum diameter of 4 inches, except
that asmaller diameter pipe may be used at the gas
production meter. Gas piping shall dopeto condensation
traps at low points. The use of float-controlled condensate
trgpsis not permitted. Condensation traps shal be
protected from freezing. Tightly fitted self-closing doors
should be provided at connecting passageways and tunnels
which connect digestion facilities to other facilitiesto



minimize the spread of gas. Fiping gdleriesshdl be
ventilated in accordance with subsection (d)(7).
4) Gas Utilization Equipment

Gas burning boilers, engines, etc., shdl be located in well

ventilated rooms.  Such rooms would not ordinarily be

classfied as a hazardous location if isolated from the
digestion gdlery or ventilated in accordance with subsection

(d)(7). Gaslinesto these units shdl be provided with

auitable flame traps.

5) Electrica Fixtures

Electrica fixtures and contrals, in places enclosng

anaerobic digestion appurtenances, where hazardous gases are

normally contained in the tanks and piping, shal comply with

the National Electric Code for Class 1, Group D, Divison 2
locations. Refer to subsection (d)(7).
6) Waste Gas

A) Wadte gas burners shdl be readily accessible and should
be located at least 50 feet away from any plant
dructure if placed at ground leve, or may be located
on the roof of the control building if sufficiently
removed from the tank. Waste gas burners shdl be of
aufficient height to prevent injury to personne dueto
wind or downdraft conditions.

B) All waste gas burners shal be equipped with automatic
ignition such asapilot light or adeviceusing a
photoelectric cell sensor. Consideration should be
given to the use of naturd or propane gasto insure
reiability of the pilot.

C) Gaspiping shdl be doped a aminimum of 2 percent up
to the waste gas burner with a condensate trap provided
in alocation not subject to freezing.

7) Ventilation
Any underground enclosures connecting with digestion tanks or
containing dudge or gas piping or equipment shal be
provided with forced ventilation in accordance with Section
370.410(g)(1-4) and (6).

8) Meter
A gas meter with bypass shdl be provided to meter totd gas
production for each active digestion unit. Totd gas
production for two-stage digestion systems operated in series
may be measured by a Sngle gas meter with proper
interconnected gas piping. Where multiple primary digestion
units are used with a Single secondary digestion unit, agas



meter shdl be provided for each primary digestion unit. The
secondary digestion unit may be interconnected with the gas
measurement unit of one of the primary units. Interconnected
gas piping shal be properly vaved with gatight gate vaves
to dlow measurement of gas production from, or maintenance
of, either digestion unit. Gas meters may be of the orifice
plate, turbine or vortex type. Pogitive displacement meters
are not recommended. The meter used must be specificdly
designed for contact with corrosve and dirty gases.
€) Digestion Tank Hesating
1) Insulaion
Wherever possible digestion tanks should be constructed above
ground-weter level and shdl be suitably insulated to
minimize heat loss. Maximum utilizetion of earthen bank
insulation should be used.
2) Hedting Facilities
Sudge may be heated by circulating the dudge through
externd heaters or by units located ingde the digestion
tank. Refer to subsection (€)(2)(B).
A) Externd Hegting
Piping shal be designed to provide for the preheating
of feed dudge before introduction into the digesters.
Provisons shal be made in the lay-out of the piping
and valving to facilitate heater exchanger tube remova
and cdleaning of the lines. Hesat exchanger dudge piping
should be sized for peak heat transfer requirements.

Hesat exchangers should have a heating capacity of 130

percent of the calculated peak heating requirement to

account for dudge tube fouling.
B) Other Heating Methods

i) The useof hot water heeting coils affixed to the
walls of the digester, or other types of interna
hegting equipment that require emptying the
digester contents for repair, are not acceptable.

i) Other systems and devices have been devel oped
recently to provide both mixing and heeting of
anaerobic digester contents. These systemswill be
reviewed on their own merits. Operating data
detailing their reliability, operation and
maintenance characteristics will be required.

3) Heating Capacity
A) Sufficient heating capacity shdl be provided to
consggtently maintain the design dudge temperature



consdering the insulation provided and ambient cold
weether conditions. Where digestion tank gasis used
for other purposes, an auxiliary fuel may be required.

B) The provison of standby hesting capacity or the use of
multiple units Szed to provide the heating requirements
shall be considered unless acceptable aternative means
of handling raw dudge are provided.

4) Hot Water Internal Heating Controls

A) Mixing Vaves
A suitable automatic mixing vave shdl be provided to
temper the boiler water with return water o that the
inlet water to the removable heat jacket or coil in the
digester can be held below atemperature at which caking
will be accentuated. Manua control should dso be
provided by suitable bypass vaves.

B) Boiler Controls
The boiler should be provided with suitable automatic
controls to maintain the boiler temperature a
gpproximately 180 F (82 C) to minimize corroson and
to shut off the main gas supply in the event of pilot
burner or dectricd failure, low boiler water levd,
low gas pressure, excessive boiler water temperature or
pressure.

C) Boiler Water Pumps
Boiler water pumps shdl be sedled and sized to meet the
operating conditions of temperature, operating head and
flow rate. Duplicate units shdl be provided.

D) Thermometers
Thermometers shdl be provided to show inlet and outlet
temperatures of the dudge, hot water feed, hot water
return and boiler water.

E) Water Supply
The chemicd qudity of the water supply shdl be
auitable for use as boiler water. Refer to Section
370.550(b) for additiona water supply consderations.

5) Externa Hester Operating Controls
All controls necessary to insure effective and safe operation
arerequired. Provison for duplicate unitsin critica
elements should be considered.

f) Supernatant Withdrawal

Where supernatant separation is to be used to concentrate dudge

in the digester units and increase digester solids retention time,

the design shdl provide for ease of operation and pogitive



control of supernatant quality.
1) Piping Sze
Supernatant piping should not be lessthan 6 inchesin
diameter.
2) Withdrawd Arrangements
A) Withdrawd Levels
Fiping should be arranged so that withdrawal can be made
from 3 or more levelsin the tank. An unvaved vented
overflow shall be provided. The emergency overflow
shall be piped to a point and at arate in the trestment
process or Sidestream treatment facilities 0 asto
minimize the impact on process units.
B) Withdrawal Selection
On fixed cover tanks the supernatant withdrawa level
should preferably be selected by means of
interchangesble extensons at the discharge end of the
piping.
C) Supernatant Selector
A fixed screen supernatant selector or Smilar device
may only be used in an unmixed secondary digestion unit.
If such a supernatant sdector is provided, provisons
shdl be madefor at least one other draw-off level
located in the supernatant zone of the tank, in addition
to the unvaved emergency supernatant draw-off pipe.
High pressure back-wash facilities shal be provided.
3) Sampling
Provison shdl be made for sampling at each supernatant
draw-off level. Sampling pipes should be at least 1 1/2
inchesin diameter and should terminate at a suitably szed
sampling sink or bagin.
4) Supernatant Disposd
Supernatant return and disposa facilities shal be designed
to prevent adverse hydraulic and organic effects on plant
operations. If nutrient remova (e.g., phosphorus, ammonia)
must be accomplished a a plant, then a separate supernatant
Sde stream treatment system should be considered.

(Source: Amended at 21 ll. Reg. 12444, effective August 28, 1997)
<BSection 370.840 Aerobic Sudge Digestion>>

a) Generd
The aerobic dudge digestion system shdl include provisons for
digestion, supernatant separation, dudge concentration and any



necessary dudge storage. These may be accomplished with separate
tanks or processes or in digestion tanks.
b) Multiple Units
Multiple digestion units capable of independent operation are
recommended for al plants and shall be provided in those plants
where the design average flow exceeds 100,000 galons per day.
Fants without multiple units shdl provide dternate dudge
handling and disposa methods.
c) Tank Capacity
1) Thefollowing digestion tank capacities are based on a solids
concentration of 2 percent with supernatant separation
performed in a separate tank. If supernatant separation is
performed in the digestion tank, aminimum of 25 percent
additiona volume isrequired. These capacities shdl be
provided unless dudge thickening facilities (refer to
Section 370.820) are utilized to thicken the feed solids
concentration to gresater than 2 percent. If such. thickening
is provided, the digestion volumes may be decreased
proportionaly.

Volume (ft.(3)/Population
<PSludge Source>> <PEquivaent (P.E.))>>

Waste activated dudge-no
primary settling 4.5*

Primary plus waste activated
dudge 4.0*

Wadte activated dudge
exclusve of primary dudge 2.0*

Extended aeration activated
dudge 3.0

Primary plusfixed film
reactor dudges 30

*These volumes gpply to waste activated dudge from single stage

nitrification facilities with less than 24 hours detention time

based on design average flow.

2) These volumes are based on digester temperatures of 59 F
(15 C)andasolidsretention time of 27 days. Aerobic



digesters shdl be covered to minimize hesat loss or these
volumes shall be increased for colder temperature
applications. Refer to subsection (g) below for necessary
dudge sorage. Additiona volume may be required if the
land gpplication disposa method is used in order to meet
gpplicable Federd regulations.

d) Mixing

Aerobic digesters shdl be equipped with devices which can
maintain solids in sugpenson and which provide complete mixing of
the digester contents.

€) Air Requirements

f)

Sufficient air shal be provided to keep the solids in sugpension
and maintain dissolved oxygen between 1 and 2 milligrams per liter
(mg/l). For minimum mixing and oxygen requirements, an air supply
of 30 cfm per 1000 cubic feet of tank volume shall be provided
with the largest blower out of service. If diffusers are used,
the nonclog type is recommended, and they should be designed to
permit continuity of service. If mechanica turbine agrators are
utilized, at least two turbine aerators per tank shall be provided
to permit continuity of service. Mechanical aerators are not
acceptable for use in aerobic digesters due to freezing
conditions experienced throughout Illinois.
Supernatant Separation and Scum and Grease Remova
1) Supernatant Separation
Fecilities shdl be provided for effective separation or
decanting of supernatant. Separate facilitiesare
recommended; however, supernatant separation may be
accomplished in the digestion tank if additiona volumeis
provided, in accordance with subsection (c) above. The
supernatant drawoff unit shall be designed to prevent the
recycle of scum and grease back to plant process units.
Provision should be made to withdraw supernatant from
multiple levels of the supernatant withdrawl zone.
2) Scum and Grease Removal
Facilities shdl be provided for the effective collection of
scum and grease for find disposal and to prevent recycle
back to plant process units and prevent long term
accumulation and potentid for discharge of scum and grease
in the effluent.

g) HighLeve Emergency Overflow

An unvaved high leve overflow and any necessary piping shdl be
provided to return digester overflow back to the head of the plant
or to the aeration process in case of accidenta overfilling. The



design of the overflow shdl take into account the length of time
and rate at which dudge iswasted during periods when the
treatment plant is unattended, potentid effects of overflow on
plant process units, location of the discharge from the emergency
overflow, and the potentid for discharge of suspended solidsin
the plant effluent.
h) Digested Sudge Storage Volume
1) Sudge storage must be provided in accordance with Section
370.870 to accommodate daily dudge production volumes and
as an operationa buffer for unit outage and adverse wesather
conditions. Designs utilizing increased dudge age inthe
activated dudge system as a means of Storage are not
acceptable.
2) Liquid dudge storage capacity shdl be based on the
following values unless digested dudge thickening fecilities
are utilized (refer to Section 370.173) to provide solids
concentrations to greater than 2 percent.
<PSludge Source>> <PVolume (ft.(3)/P.E./day)>>

Waste activated dudge-no

primary settling, primary

plus waste activated dudge,

and extended aeration

activated dudge 0.13

Wadte activated dudge
exclusve of primary dudge 0.06

Primary plusfixed film
reactor Sudged 0.10

(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)
<BSection 370.845 High pH Stabilization>>

a) Generd
Alkaine materid may be added to liquid primary or secondary
dudges for dudge gabilization in lieu of digestion facilities,
to supplement exigting digestion fadilities, or for interim dudge
handling. Inasmuch asthe high pH gabilization process does not
reduce organic matter but rather increases the mass of dry dudge
solids, so that additiona volumes of dudge will be generated in
the absence of supplementa dewatering, the design shal account



for the increased dudge quantities for storage and handling,
trangportation and disposal methods and associated costs.
Alkaline materid may be added to dewatered dudges for
stabilization pursuant to Section 370.520(b).
b) Operationd Criteria
Sufficient dkaine materid shdl be added to liquid dudgein
order to produce a homogeneous mixture with a minimum pH of 12
after 2 hours of vigorous mixing. Fadilitiesfor adding
supplementa dkaine materid shdl be provided to maintain the
pH of the dudge during interim dudge storage periods.
¢) Odor Control and Ventilation
Odor control facilities shall be provided for dudge mixing and
treated dudge storage tanks that are located within /2 mile of
resdentid or commercid areas. Indoor dudge mixing, storage
and processing fadilities shdl have ventilation that meets the
ventilation requirements contained in Section 370.410(g)(1-4) and
(6) and shdl comply with the safety precautions contained in
Section 370.560. Adequate facilities shal be provided to
condition the exhaust air to meet the gpplicable substantive and
permitting requirements of 35 Ill. Adm. Code Subtitie B: Air
Pollution.
d) Mixing Tanks and Equipment
1) Tanks
Mixing tanks may be designed to operate as either a batch or
continuous flow process. A minimum of two tanks of adequate
Szeto provide aminimum of 2 hours of contact timein eech
tank shall be provided. The following factors shdl aso be
taken into account in determining the number and size of
tanks:
A) Peak dudge flow rates,
B) Storage between batches;
C) Dewatering or thickening performed in tanks,
D) Repesating dudge trestment due to pH decay of stored
dudge;
E) Sudge thickening prior to dudge trestment;
F) Type of mixing device used and associated maintenance
and repair requirements.
2) Equipment
Mixing equipment shal be designed to provide vigorous
agitation within the mixing tank, to maintain solidsin
suspension and to provide for ahomogenous mixture of the
dudge solids and dkaine materid. Mixing may be
accomplished by either diffused aeration or mechanical



mixing. For diffused aeration, an air supply of 30 cfm per
1000 cubic feet of mixing tank volume with the largest blower
out of service shdl be provided. Nonclogging diffusers
designed to permit continuity of service should be used.
Mechanica mixers shal be designed to assure continuity of
service during freezing weather conditions and shdl be
equipped with impdlers desgned to minimize fouling from
debrisin the dudge.
€) Chemical Feed and Storage Equipment

1) Generd
Equipment used for handling or storing dkdine shal be
designed to provide operator protection from eye and tissue
damage. Refer to Section 370.560 for proper safety
precautions. Materia storage, daking and feed equipment
shdl be seded as airtight as practicable to prevent contact
of akaine materid with atmospheric carbon dioxide and
water vapor and to prevent the escape of dust materid. All
equipment and associated transfer lines and piping shal be
accessible for cleaning.

2) Feed and Saking Equipment
The design of the feeding equipment shdl be determined by
the trestment plant size, type of adkaline materid used,
daking required and operator requirements. Automated or
batch equipment may be used. Automated feeders may be
volumetric or gravimetric, based on accuracy, rdiability and
maintenance requirements. Manualy operated batch daking of
quicklime (Ca0) should be avoided unless protective clothing
and equipment are provided. At smdl plants, for safety
reasons the use of hydrated lime (Ca(OH)[2]) over quicklime
isrecommended. Feed and daking equipment shadl be sized to
handle a minimum of 150% of the peak dudge flow rate,
including dudge that may need to be retreated due to pH
decay. Duplicate units shdl be provided.

3) Chemicd Storage Facilities
Alkdine materids may be recelved in ether bag or bulk
form. Materids delivered in bags must be stored indoors and
elevated abovefloor level. Bags should be multi-waled and
moisture-proof. Dry bulk storage containers must be as
artight as practicable and shal contain a mechanica
agitation mechanism. Storage facilities shdl be szed to
provide aminimum 30-day supply of dkaine materids.
Adequate provisons shall be made to meet the gpplicable
subgtantive and permitting requirements of 35 Ill. Adm. Code



Subtitie B: Air Pollution.
f) Sudge Storage
Refer to Section 370.870 for general design condderations for
dudge storage facilities. The design shdl incorporate the
following congderations for the storage of high pH stabilized
dudge:
1) Liquid Sudge
Liquid high pH stabilized dudge shdl be stored in atank or
vesse equipped with rapid dudge withdrawl mechanisms for
dudge disposd or retreatment and may not be stored in a
lagoon. Provison shdl be made for adding dkaine materid
in the sorage tank. Mixing equipment meeting the
requirements of subsection (d)(2) above shall be provided in
al storage tanks.
2) Dewatered Sudge
On-gte storage of dewatered high pH stabilized dudge shall
be limited to 30 days. Provisons shdl be made for rapid
retrestment or disposal of dewatered dudge stored on sitein
case of dudge pH decay.
3) Off-Site Storage
There shdl be no off-gte storage of high pH stabilized
dudge unless the Agency has issued a permit for off-gite
storage.
g) Disposa
Methods and options for immediate dudge disposa should be used
in order to reduce the on-gte dudge inventory and the amount of
dudge that must be retreated to reduce odors when dudge pH decay
occurs. Where land application is used, the dudge must be
incorporated into the soil within 24 hours after application.

(Source: Added at 21 111. Reg. 12444, effective August 28, 1997)
<BSection 370.850 Sudge Pumps and Piping>>

a Sudge Pumps

1) Capacity
Pump capacities shall be adequate but not excessive.
Provision for varying pump capacity isdesrable. A rationd
basis of design shdl be provided with the plan documents.

2) Duplicate Units
Duplicate units shdl be provided a dl ingtdlations.

3) Type
Plunger pumps, screw feed pumps or other types of pumps with



demongtrated solids handling capability shall be provided for
handling raw dudge. Where centrifugd pumps are used, a
pardld postive displacement pump shall be provided as an
dternate to pump heavy dudge concentrations, such as
primary or thickened dudges, that may exceed the pumping
head of the centrifuga pump.

4) Minimum Heed
A minimum positive head of 24 inches shdl be provided at the
suction side of centrifugd type pumps and is desirable for
al typesof dudge pumps. Maximum suction lifts should not
exceed 10 feet for plunger pumps.

5) Sampling Fadilities
Unless dudge sampling facilities are otherwise provided,
quick dosing sampling vaves shdl beinddled at the
dudge pumps. The sze of vave and piping should be at
least 1 1/2 inches and terminate at a suitably sized sampling
ank or floor drain.

b) Sudge Piping

1) Sizeand Head
Digested dudge withdrawd piping should have aminimum
diameter of 8 inchesfor gravity withdrawd and 6 inches for
pump suction and discharge lines. Where withdrawal is by
gravity, the available head on the discharge pipe should be
at least 4 feet and preferably more. Undigested dudge
withdrawl piping shdl be szed in accordance with Section
370.720(b)(3).

2) Sope and Hushing Requirements
Gravity piping should be laid on uniform grade and dignment.
Sope on gravity discharge piping should not be lessthan 3
percent for primary dudges and dl dudges thickened to
greater than 2 percent solids. The dope on gravity
discharge piping should not be less than 2 percent for
aerobicly digested dudge or waste activated dudge with less
than 2 percent solids. Cleanouts shdl be provided for al
gravity dudge piping. Provisons shdl be made for draining
and flushing discharge lines. All dudge pipe shdl be
suitably located or otherwise adequately protected to prevent
freezing.

3) Supports
Specid congderation shal be given to the corrosion
resstance and permanence of supporting systems for piping
located ingde the digestion tank.



(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)
<BSection 370.860 Sudge Dewatering>>

a) Generd
On-gte dudge dewatering facilities shdl be provided for all
plants, athough the following requirements may be reduced or
omitted, if judtified, with on-site liquid dudge Sorage
fecilities or gpproved off-ste dudge disposal.
1) Aneerobic Digestion Sludge Production
For purposes of caculating dudge handling and disposd
needs, dudge production values from a two-stage anaerobic
digestion process shdl be based on amaximum solids
concentration of 5% without additiona thickening. The
solids production vaues, caculated on adry weight basis,
shdl be based on the following vaues for the listed
processes:
A) Primary plus waste activated dudge--at least 0.12
Ibs/P.E./day;
B) Primary plusfixed film reactor dudge--at least 0.09
Ibs/P.E./day.
2) Aerobic Digestion Sludge Production
For purposes of caculating dudge handling and disposa
needs, dudge production vaues from an aerobic digester
ghal be based on amaximum solids concentration of 2%
without additiond thickening. The solids production
values, caculated on adry weight basis, shdl be based on
the following vaues for the listed processes.
A) Primary plus waste activated dudge--at least 0.16
Ibs/P.E./day;
B) Primary plusfixed film reactor dudge--at least 0.12
Ibs/P.E./day.
3) Production from Other Sludge Trestment Processes
For purposes of cdculating dudge handling and disposa
needs, dudge production vaues from other dudge treatment
processes shdl be determined by rationd caculationsin the
basis of design. Refer to Section 370.520(b) for any new
process determinations.
b) Sudge Drying Beds
1) Applicability
Sudge drying beds may be used for dewatering well digested
dudge from either the anaerobic or aerobic process. Dueto
the large volume of dudge produced by the aerobic digestion



process, condderation should be given to usng a combination
of dewatering systems or other means of ultimate dudge
disposa.

2) Unit Szing
Sudge drying bed area shdl be caculated on arationd
basis with the following items taken into account:

A) The volume of wet dudge produced by exigting and
proposed processes.

B) Depth of wet dudge drawn to the drying beds. For
design calculations purposes a maximum depth of 8 inches
shdll be utilized. For operationa purposes, the depth
of dudge placed on the drying bed may vary from the
design depth based on the solids content and the type of
digestion used.

C) Totd digester volume and other wet dudge storage
fadlities

D) Degree of dudge thickening provided after digestion.

E) The maximum drawing depth of dudge which can be removed
from the digester or other dudge storage facilities
without causing process or structural problems.

F) Thetime required on the bed to produce aremovable
cake. Adequate provison shdl be made for dudge
dewatering and/or dudge disposd facilities for those
periods of time during which outside drying of dudge on
beds is hindered by westher. For Illinois that season
is considered to extend from early November through at
least April.

G) Capacities of auxiliary dewatering facilities.

3) Percolation Type Bed Components

A) Grave
The lower course of gravel around the underdrains should
be properly graded and should be 12 inches in depth,
extending at least 6 inches above the top of the
underdrains. It isdesirableto placethisin 2 or more
layers. Thetop layer of at least 3 inches should
condgt of gravel 1/8inchto 1/4inchin size.

B) Sand
The top course should consst of at least 6 to 9 inches
of clean, washed, coarse sand. The effective Sze of
the sand should bein therange of 0.8t0 1.5
millimeters. The finished sand surface should be leve.

C) Underdrains
Underdrains should be &t least 4 inches in diameter laid



with open joints. Perforated pipe may aso be used.
Underdrains should be spaced not more than 20 feet
gpart. Various pipe materids may be used, so long as
they are sufficiently strong and are corrosion
resistant.
D) Additiona Dewatering Provisons
Congderation shdl be given to providing a means of
decanting the supernatant of dudge placed on the dudge
drying beds. More effective decanting of supernatant
may be accomplished with polymer trestment of the
dudge.
4) Wdls
Walls should be water-tight and extend 18 inches above and at
least 6 inches below the surface of the bed. Outer walls
should be curbed or extended at least 4 inches above the
outside grade eevation to prevent soil from washing on to
the beds.
5) Sudge Remova
Each bed shdl be constructed so asto be readily and
completely accessible to mechanica cleaning equipment.
Concrete runways spaced to accommodate mechanical equipment
shal be provided. Specid attention should be given to
assure adequate access to the areas adjacent to the
sdewadls. Entrance ramps down to the leve of the sand bed
shdl be provided. These ramps shdl be high enough to
eliminate the need for an entrance end wal for the dudge
bed.
¢) Sludge Lagoons for Dewatering
1) Generd
Lagoons as ameans of dewatering digested dudge will be
permitted only upon proof that the character of the digested
dudge and the design mode of operation are such that
offensve odors will not result. Where dudge lagoons are
permitted, adequate provisions shal be made for other dudge
dewatering facilities or dudge disposd in the event of
upset or failure of the dudge digestion process.
2) Location
Sludge lagoons shdl be located as far as practicable from
inhabited areas or aress likely to be inhabited during the
lifetime of the Structures.
3) Sed
Adequate provisons shal be made to sed the lagoon bottoms
and embankments to prevent leaching into adjacent soils or



groundwater. Refer to Section 370.930(d)(1)(A), (d)(2)(C)
and (d)(2)(D).
4) Access
Provisons shdl be made for dudge pumping or heavy
equipment access for dudge remova from the lagoon.
d) Mechanicd Dewatering Facilities
1) Generd
Provison shdl be made to maintain sufficient continuity of
sarvice so that dudge may be dewatered without accumulation
beyond storage capacity. The number of vacuum filters,
centrifuges, filter presses, belt filters, or other
mechanica dewatering facilities should be sufficient to
dewater the dudge produced with the largest unit out of
sarvice. Unless other standby wet dudge facilities are
avallable, adequate storage facilities of at least 4 days
production volume shdl be provided. Documentation must be
submitted judtifying the basis of design of mechanica
dewatering facilities.
2) Water Supply Protection
The water supply for mechanica dewatering facilities shal
meet the requirements of Section 370.550(b).
3) Auxiliary Facilitiesfor Vacuum Flters
Back-up vacuum and filtrate pumps shal be provided. Itis
permissible to have uningtaled back-up vacuum and filtrate
pumps for every three or less vacuum filters, provided that
the ingtaled units can easily be removed and replaced. At
least one filter media replacement unit shall be provided.
4) Ventilation
Adequate facilities shdl be provided for ventilation of the
dewatering area. The exhaust air should be properly
conditioned to avoid odor nuisance. Ventilation shal be
provided in accordance with Section 370.410(g)(6).
5) Chemica Handling Enclosures
Lime-mixing facilities should be completely enclosed to
prevent the escape of lime dust. Chemica handling equipment
should be automated to diminate the manud lifting
requirement. Refer to Section 370.560.
€) Drainage and Filtrate Disposal
Drainage from beds or filtrate dewatering units shall be returned
to the sewage treatment process at appropriate points and rates.
f) Other Dewatering Fecilities
If it is proposed to dewater dudge by other methods, a detailed
description of the process and design data shal accompany the



plans. Refer to Section 370.520(b) for any new process
determinations.

(Source: Amended at 21 Ill. Reg. 12444, effective August 28, 1997)
<BSection 370.870 Sludge Storage and Disposa>>

a) Storage

1) Generd
Sudge storage facilities shdl be provided a dl mechanicd
trestment plants, and may conast of any combination of
drying beds, lagoons, separate tanks, additiona volumein
gtabilization units, pad areas or other means to store either
liquid or dried dudge. Drainage of supernatant from dudge
dorage facilities shdl be returned to the sewage treatment
process at gppropriate points and rates. Refer to Section
370.860(b) and (c) for drying bed and lagoon design criteria,
repectively.

2) Volume
Rationd cdculations judtifying the number of days of
storage based on the tota dudge handling and disposa
system shall be submitted. Refer to Sections 370.840(g) and
370.860(a) for anaerobicly and aerobicly digested dudge
production vaues; vaues for other stabilization processes
shdl be judtified on the basis of design. If land
goplication isthe only means of dudge disposd used at a
trestment plant, aminimum of 150 days storage shdl be
provided, in order to account for inclement weather and
cropping practices.

b) Disposa

1) Landfilling
Sudge and dudge residues may be disposed of in Agency
goproved municipd solid waste landfill units under the terms
and conditions of permitsissued by the Agency's Bureau of
Land. On-gte landfilling shal be conducted in conformance
with the design recommendations of the Bureau of Land and
must be approved by the Agency's Bureau of Water.

2) Land Application
Specific design criteriafor land gpplication of dudge are
st out in Design Criteriafor Sludge Application on Land, 35
[1l. Adm. Code 391. Additional operating criteria may be
obtained from applicable Federd regulations. In order to
assure compliance with the facility's effluent sandards,
dternative dudge disposd options to account for inclement



wegther and cropping practices are recommended.

3) Sudge Lagoons
The use of lagoons for ultimate disposal of dudgeis not
recommended because of odor potential, area and volume
required and possible long term problems from groundwater
contamination. If alagoon is proposed, a hydrogeologic
survey must be performed to demonstrate the appropriateness
of adisposd lagoon at the particular Site. A groundwater
monitoring program must be included in any dudge lagoon
design. Refer to Section 370.860(c) for lagoon design
criteria

4) Other Disposa Methods
A detailed description of the technique and design data shdll
accompany the plans of any proposa to dispose of dudge by
methods other than those specified in this Section. Refer to
Section 370.520(b) for any new process determinations.

(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)

SUBPART I: BIOLOGICAL TREATMENT

<BSection 370.900 Trickling Filters>>

a) Generd

1) Applicability
Trickling filters may be used for treatment of sewage
amenable to treatment by aerobic biologic processes.
Trickling filters shdl be preceded by sttling tanks
equipped with scum and grease collecting devices, or other
Quitable pretrestment facilities.

2) DedgnBass
Filters shdl be designed so asto provide the required
reduction in biochemica oxygen demand, ammonia nitrogen, or
to properly condition the sewage for subsequent treatment
processes.

3) Multiple Units
Multiple trickling filter units cgpable of independent
operation are recommended for al plants and must be provided
for those plants where the design average flow exceeds
100,000 gdlons per day. Plants not having multiple units
shdl include other provisons to assure continuity of
treatment.



b) Dosng Equipment
1) Didribution

A) All hydraulic factors involving proper distribution of
sewage on thefilter should be carefully caculated and
submitted with the basis of design.

B) The sewage may be didtributed over the filter by rotary
digributors or other suitable devices which will permit
reasonably uniform distribution to the surface area. At
design average flow, the deviation from caculated
uniformly distributed volume per square foot of the
filter surface shdl not exceed plus or minus 10
percent at any point.

2) Dosing and Recirculaion

A) Sewage may be gpplied to the filters by sphons, pumps
or by gravity discharge from preceding trestment units
when suitable flow characterigtics have been devel oped.
Application of the sewage should be continuous except
for low ratefilters. A hydraulic system for
recirculation shall be provided for new facilities and
should be congdered where exigting trickling filter
units are included in treetment plant upgrading.

B) The piping system, including dosing equipment and
distributor, shall be designed to provide capacity for
the peak hourly flow rate including recirculation rates
determined under subsection (h).

3) Digtributor Head Requirements
For reaction type digtributors, aminimum head of 24 inches
between low water level in sphon chamber and center of arms
isrequired. Smilar dlowances shdl be made in design for
added pumping head requirements where pumping to the reaction
type digtributor isused. The design shall include the head
required at the center column for the full range of flows,
taking into account al head losses from the center column
back to the dosing facility at dl water levels.
Cdculations shdl be submitted to justify the basis of
design.

4) Clearance
A minimum clearance of 6 inches between media and distributor
arms shall be provided. Refer to subsection (€)(4).

C) Media

1) Quality
The media may be crushed rock, dag or specidly manufactured
materid. The media shall be durable, resstant to spalling



or flaking, and be relatively insoluble in sewage. Thetop
18 inches shdl have aloss by the 20-cycle, sodium sulfate
soundness test of not more than 10 percent, as prescribed by
ASCE Manud of Engineering Practice, Number 13, the balance
to pass a 10-cycle test using the same criteria. Sag media
ghdl befree fromiron. Manufactured media shdl be
resstant to ultraviolet degradation, disintegration,
eroson, aging, dl common acid and akalies, organic
compounds, and fungus and other biological atack. Such
media shdl be structurdly capable of supporting aman's
weight or a suitable access walkway shall be provided to
dlow for digtributor maintenance.
2) Depth
Thefilter mediashdl have a minimum depth of 6 feet above
the underdrains. For rock media filters (subsection
(©)(3)(A)), only thetop 7 feet of the volume of thefilter
shdl be consdered in BOD remova credit computations.  For
manufactured media filters see subsection (¢)(3)(B).
3) Szeand Grading of Media
A) Rock, Sag and Similar Media
i) Rock, dag and smilar mediashdl not contain more
than 5 percent by weight of pieces whose longest
dimengonis 3 timesthe least dimengon.
i) Media shdl be free from thin elongated and flat
pieces, dust, clay, sand, or fine materia and
shdl conform to the fallowing Szeand grading
when mechanically graded over vibrating screen with
quare openings.
Passing 4 1/2 inch screen - 100% by weight
Retained on 3 inch screen - 95-100% by weight
Passing 2 inch screen - 0-2% by weight
Passing 1 inch screen - 0-1% by weight
B) Manufactured Media
Suitability of Sze, space, media configuration and
depth will be evaluated on the basis of experience with
ingdlations handling Smilar wastes and loadings. To
ensure sufficient void clearance, mediawith a specific
surface area of no more than 30 square feet per cubic
foot may be used for filters employed for carbonaceous
reduction, and mediawith a specific surface area of no
more than 45 sgquare feet per cubic foot may be used for
second stage ammonia reduction.  See subsection (¢)(1)
for qudity requirements,



4) Handling and Placing of Media

A) Materid ddivered to thefilter site shall be stored on
wood planks or other approved clean hard surfaced aress.

B) All materid shdl be renandled at the filter Ste and
no materid shal be dumped directly into the filter.
Crushed rock, dag and smilar media shall be rescreened
or forked at the filter Ste to remove dl fines.

C) The materid shal be placed by hand to a depth of 12
inches above the tile underdrains and al materia shal
be carefully placed so as not to damage the underdrains.
The remainder of the materid may be placed by means of
belt conveyors or equaly effective methods approved by
the engineer.

D) Manufactured media shdl be handled and placed as
recommended by the manufacturer and approved by the
enginesr.

E) Trucks, tractors, or other heavy equipment shal not be
driven over thefilter during or after congtruction.

d) Underdrainage System
1) Arrangement

Underdrains with semi-circular inverts or equivadent should

be provided and the underdrainage system shall cover the

entirefloor of thefilter. Inlet openingsinto the

underdrains shal have an unsubmerged grass combined area

equd to at least 15 percent of the surface area of the

filter.

2) Sope
The underdrains shal have aminimum dope of 1 percent.
Effluent channds shdl be desgned to produce a minimum
velocity of 2 feet per second a design average flow of
goplication to thefilter and shal have adequate capacity

for the peak hourly flow rate including the required

recirculation flows.

3) Hushing

Provison should be made for flushing the underdrains. In

amadll filters, use of a periphera head channel with vertica

ventsis acceptable for flushing purposes.  Inspection
facilities should be provided.
4) Ventilation Requirements for Underdrains

The underdrainage system, effluent channels, and effluent

pipe should be designed to permit free passage of ar. The

sze of drains, channds, and pipe should be such that not
more than 50 percent of their cross-sectiond areawill be



submerged under the design hydraulic loading. Congderation
should be given in the design of the effluent channdsto the
possibility of increased hydraulic loading.
€) Specia Features
1) Fooding
Provison shdl be made in the design of conventiond rock
filter Structures so that the media may be flooded.
2) Maintenance
All digtribution devices, underdrains, channels and pipes
shdl be designed o that they may be properly maintained,
flushed or drained.
3) How Measurement
Devices shdl be provided to permit measurement of flow to
the filter, and of recirculated flows.
4) Protection From Freezing
Trickling filters shal be covered to protect from freezing,
and to maintain operation and trestment efficiencies. The
filter cover shall be constructed of gppropriate corrosion
resstant materials and designed to alow operator access for
maintenance, repair and replacement of the filter dosing
equipment.
5) Ventilation of Covered Filters
Forced ventilation shal be provided for covered trickling
filters to insure adequate oxygen for process requirements.
Windows or smple louvered mechanisms so arranged to insure
ar digtribution throughout the enclosure shal be provided.
The ventilation facilities shal be desgned to dlow
operator control of air flow in accordance with outside
temperature. Design computations showing the adequecy of air
flow to satisfy process oxygen requirements shal be
submitted.
f) Two-Stage Filters
The foregoing standards also apply to second stagefilters.
g) Specid Applications
1) Roughing Flters
In some indances it is desirable to partidly reduce the
organic strength of wastewaters. In such casestrickling
filters may be used for roughing treatment. Design
parameters and contaminant remova efficiencies will be
approved on a case-by-case basis. Refer to subsections
(h)(2) and (h)(3).
2) Nitrifying Flters
Trickling filters may, under favorable conditions, be used as



nitrification devices. Design parameters and contaminant
removal efficiencieswill be approved on a case-by-case
basis. Refer to Section 370.1210(d).

h) Efficdency

1) Single Stage, Settling Tank -- No Recirculation
Expected reduction of BOD of settled norma domestic
wastewater by a single stage filter, packed with crushed
rock, dag or smilar materid and with subsequent settling,
ghall be determined from Appendix F, Figure No. 3. In
developing this curve, loading due to recirculated sewage
has not been considered.

2) Single or Multi-Stage, Settling Tank -- Recirculaion
Expected BOD removd efficiencies may dso be determined by
theoretica and empirica formulaif accompanied by detailed
explanation, particularly for roughing filters and for
filterswith recirculation. (Refer to WEF Manud of Practice
(MOP) No. 8, "Desgn of Municipd Wastewater Treatment
Plants’, val. 1 (1992).)

3) Single or Multi-Stage, No Settling Tank -- Recirculation
Filters not followed by a settling tank and discharging into
a subsequent treatment process shal not be credited with BOD
remova efficiencies asin subsections (h)(1) and (h)(2)
above. Expected performance in such cases, including filters
packed with manufactured media, shdl be determined from
prototype testing and full-scale plant experience.

(Source: Amended at 21 11l. Reg. 12444, effective August 28, 1997)
<BSection 370.910 Rotating Biologica Contactors>> <B(Repealed)>>

(Source: Repeded a 21 11l. Reg. 12444, effective August 28, 1997)
<BSection 370.915 Rotating Biologica Contactors>>

a) Generd
Wastewater treatment facilities that propose to use rotating
biologica contactors (RBCs) shdl submit to the Agency for review
field experience and operationa data that demonstrates that
observed problems with the process have been solved at amilar
full scaeingdlations. The Agency will review the daimed
field experience againg known field conditions and the
operationa history of observed problems a similar facilities.

b) Mechanical Rdligbility and Structurd Integrity



1) The mechanicd and structurd reiability of the shafts and
media subjected to cyclic Sressreversas must be
demondtrated relative to the design life of the plant and the
known weight of the machines based on field experience.

2) Thedesign must show that film thickness will be effectively
controlled throughout al parts of the media pack to prevent
excessve film weght and water pickup weight due to plugging
redrictions. The equipment design must include load cdlls
to warn of the need for film thickness control and to
demondtrate the effectiveness of the proposed film thickness
control practices.

C) Process Rdiability

1) Processrdiability must be demonstrated, including proven
operationa control procedures relative to design organic
loadings for the unit media area or volume, which
satisfactorily insure that the gpplicable effluent sandards
aremet. The process design shdl aso include proven
operationa control procedures that will prevent process
functiond deficiencies and media plugging that cause the
welght to exceed shaft and media structura capabilities
during the design life of the plant.

2) Thedesign must show that adequate void clearance (as
distinguished from void ratio) is provided to insure thet the
biologicd film, including any grease and fats that may
accumulate, will not interefere with the flow of liquid and
ar inthe mediapack. The Agency will compare the RBC
designs under review to past experience with designs used for
pladtic trickling filter mediato accomplish adequate void
clearance.

3) The design shdl provide for maintaining a minimum of 2.0
mg/l dissolved oxygen in the basin liquor. The effectiveness
of the proposed method for maintaining adequate dissolved
oxygen will be evduated based on fidld experience a smilar
full scdeingdlations.

4) If pilot testing is proposed, the sze of the RBC pilot plant
unit and the scope and duration of the testing program on the
gpecific waste that will be treated must be thoroughly
documented. The proposed pilot testing program should be
submitted to the Agency for comment prior to the initiation
of testing. The RBC pilot units must be of prototype scae.
Because of differentid seasond weight and plugging fied
problems, the test period must cover the four seasons, to
dlow the Agency to evauate the proposed desgn againg the



experience of exiging full scae plants.

5) The process desgn must include provisons for meeting
goplicable effluent limits with some units out of service for
unit repair, biofilm thickness control, out-of-baance
correction and other operationd problems. Added units for
standby credit will be required to insure compliance with
effluent limitations and to prevent mechanica or structura
failures during periods of unit outage for maintenance,
repair, or process control purposes.

(Source: Added at 21 11I. Reg. 12444, effective August 28, 1997)
<BSection 370.920 Activated Sudge>>

a) Generd
1) Applicability

A) Biodegradable Wastes
The activated dudge process, and its various
modifications, may be used to treat wastewater which is
amenable to biologica trestment. Approva of new
activated dudge plants shal be limited to those plants
where the design average flow capacity exceeds 0.25 mgd.

B) Operation Control Requirements

The activated dudge process requires close attention
and competent operating supervison. Fecilities and
appurtenances for routine control and control tests
shall be provided at dl activated dudge plants.
These requirements shall be considered when proposing
thistype of treatment.

C) Energy Requirements
This process requires mgor energy usage to meet
aeration demands. Energy costs and potential mandatory
emergency public power reduction events, in relation to
critica water qudity conditions, must be carefully
evauated. Capability of energy usage phasedown while
dill maintaining process viability, both under normd
and emergency energy availability conditions, must be
included in the activated dudge design.

2) Specific Process Selection

The activated dudge process and its severd modifications

may be employed to accomplish varied degrees of remova of

suspended solids and reduction of 5-day BOD and nitrogenous

oxygen demand. Choice of the process most applicable will be



influenced by the proposed plant Size, type of waste to be
treated, treatability of waste, degree and consistency of
treestment required and locd factors. All desgns shdl
provide for flexibility in operation. All plants shdl be
designed to operatein at least two modes.
3) Winter Protection
Units shdl be protected againgt freezing. Maximum
utilizetion of earthen bank insulaion shal be considered.
4) Process Efficiency
The activated dudge process designed within the organic and
hydraulic loading limits of these standards, treating normal
domestic wastewaters unaffected by surge loadings, long term
peak flows, or industrid wastes, may be expected to meet an
effluent sandard of 20 mg/l CBODI[5] or BOD[5] and 25 mg/l
suspended solids when computed on a 30-day monthly average
bass. Thoseingdlations which are anticipated to be
subject to surge loadings, long term  peak flows or
industrial wastes shal have gppropriate design
modificationsin order to assure congstent effluent
qudity.
b) Prdiminary Trestment
Effective remova of grit, debris, excessve oil and grease and
screening of solids shadl be accomplished prior to the activated
dudge process. Where primary settling does not precede the
activated dudge process, screening with 1/2 inch or smdler clear
opening is recommended in order to prevent plugging of return
dudge piping and pumps.
c) Primary Treatment Bypass
When primary settling is used, provison shdl aso be made for
discharging raw sewage directly to the aeration tanks following
preliminary treatment.
d) Process Organic Loadings
The aeration tank capacities and permissible loadings for the
severd adaptations of the processes shown in the table shdl be
used.
Permissible Organic Loading
For The Activated Sudge Processes
For Normal Domestic Sewage*

Aeration Tank
Organic Loading,
Process Mode Plant Design |bs BOD[5]/day/
Average Flow 1000 cu. ft.



Conventiond, Lessthan 1 mgd
Complete Mix, Contact 35
Stabilization,**
Step Aeration,
Tapered Aeration

1 mgd or greater 50

Extended Aeration 15%**
Single Stage Nitrification

*  Where ggnificant industrid wastes will be tributary to the
process, design modification shall be made as required by
subsection (a)(4), to assure compliance with effluent standards.

** Tota aeration capacity includes both contact and reaeration
capacities.

*** Detention time at Design Average Foow for extended aeration shall
be 24 hours. This requirement may govern tank capacity. Detention
time for sngle sage activated dudge for nitrification is
governed by Section 370.1210(c)(3)(B).

€) Aeration Tanks

1) Multiple Units
Multiple tanks shal be provided. Tanks shal be designed so
that each tank may be dewatered and operated independently.
2) Tank Geometry
The dimengons of each independent mixed liquor aeration tank
or return dudge reseration tank shal be such as to
maintain effective mixing and utilizetion of ar. Liquid
depths should not be less than 10 feet. The shape of the
tank, the location of theinlet and outlet and the
indalation of aeration equipment shal provide for
positive control of short-circuiting through the tank.
3) Freeboard
All aeration tanks shal have afreeboard of not less than 18
inches. Greater heights are desirable. Suitable water spray
systems or other gpproved means of froth and foam control
shdl be provided if foaming is anticipated.
4) Inlet and Outlet Control
Inlets and outlets for each aeration tank unit shal be
suitably equipped with valves, gates, stop plates, welrs, or



other devices to permit baancing, proportioning, and
measuring the flow to and from any unit and to maintain
reasonably congtant liquid level. The hydraulic eements of
the system shall permit the design pesk flow to be carried
with any single aeration tank out of service,

5) Conduits
Channels and pipes carrying liquids with solidsin suspenson
shdl be designed to maintain saf-cleansing velocities or
shdl be agitated to keep such solidsin suspension & dl
design rates of flow. Adequate provisions should be made to
drain segments of channels which are not being used due to
dternate flow patterns.

f) Aeration Equipment

1) Generd

A) Aeration requirements depend upon mixing energy, BOD
loading, degree of treatment, oxygen uptake rate, mixed
liquor suspended solids concentration and dudge age.
Aeraion equipment shal be capable of maintaining a
dissolved oxygen concentration of 2.0 mg/1inthe
aeration tanks under dl design loads. Energy transfer
shdl be sufficient to maintain the mixed liquor solids
in suspension.

B) Inthe case of nitrification, the oxygen requirement for
oxidizing ammonia must be added to the above requirement
for carbonaceous BOD remova. The nitrogen oxygen
demand (NOD) shdl be taken as 4.6 times the diurna
peak ammonia (as nitrogen) content of the influent. In
addition, the oxygen demands due to recycle flows such
as dudge processing, return from excess flow first
flush storage and other smilar flows, must be taken
into account due to the high concentrations of BOD and
ammonia associated with such flows.

C) Caeful congderation should be given to maximizing
oxygen utilization per unit power input. Unlessflow
equalization is provided, the aeration system should be
designed to match the diurnd organic load variation
while economizing on power inpt.

2) Diffused Air Sysems

A) Except as noted in subsection (f)(2)(B) below, normal
aerdion tank air requirements shal be based upon a
design figure of 1,500 cu. ft. of ar supplied/Ib. of
BOD[5] applied to the agration tanks.  Thisdesign
figure assumes that the equipment is cgpable of



transferring 1.0 Ib. of oxygen to the aeration tank
contents/Ib. of BOD[5] applied to the aeration tank. For
the extended aeration process, air requirements shall

be based on a design figure of 2250 cu. ft. of air

supplied per Ib. of BOD[5] applied to the aeration tanks
to account for oxygen demand for endogenous respiration
and ammonia (as nitrogen) for norma strength waste.
Refer to Section 370.1210(c) for nitrification
requirements.

B) Air requirements may be determined based upon
trangferring 1.0 Ib. oxygervlb. of gpplied oxygen
demand, as determined by subsection (f)(1) above, using
standard equations incorporating the factors listed
below. When using this design technique, thefield
oxygen trandfer efficiency of the equipment shdl be
included in the specifications, and the detailed design
computations shdl be contained in the basis of design:

i) Tank depth;

i) Alphafactor of the waste;

iii) Betafactor of the waste;

iv) Documented aeration device trandfer efficiency;

v) Minimum aeration tank dissolved oxygen
concentrations,

vi) Critical wastewater temperature;

vii) Plant dtitude.

C) Inthe absence of experimentaly determined dphaand
beta factors for the design described in subsection
(M (2)(B) above, wastewater transfer efficiency shall be
assumed to be no more than 50% of clean water efficiency
for plants treating primarily (90% or greeter) domestic
sewage. Treatment plants whose waste contains higher
percentages of industrid wastes shdl use a
correspondingly lower percentage of clean water
efficiency and shdl submit cdculationsto judtify such
apercentage. The desgn wastewater oxygen transfer
efficiency of the equipment shal be induded in the
Specifications.

D) The specified capacity of blowersor air compressors,
particularly centrifugd blowers, should take into
account that the air intake temperature may reach 115
F or higher and the pressure may be less than normal.
The specified capacity of the motor drive should dso
takeinto account that theintakear may be-20 For



less and may require oversizing of the motor or ameans
of reducing the rate of air ddivery to prevent
overheating or damage to the motor.

E) The blowers shdl be provided in multiple units, so
arranged and in such capacities as to meet the maximum
totd ar demand with the single largest unit out of
savice. Thedesgn shdl dso provide for varying the
volume of air delivered in proportion to the load demand
of the plant.

F) Theair diffuson piping shal be capable of ddivering
200 percent of the design air requirements. Air piping
systems should be designed such that the friction head
loss from the blower outlet (or sllencer outlet where
used) to the diffuser inlet does not exceed 0.5 ps at
100 percent of design air requirements at average
operating conditions for temperature and pressure.

G) The spacing of diffusers should be in accordance with
the oxygenation requirements through the length of the
channd or tank, and should be designed to facilitate
adjustments of their spacing without mgor revison to
ar header piping. Diffusersin any sngle assembly
shdl have subgtantidly uniform pressure loss.

H) Individud assembly units of diffusers shal be equipped
with control vaves, preferably with indicator markings
for throttling and for complete shut off. The
arrangement of diffusersshdl dso permit their
remova for ingpection, maintenance and replacement
without dewatering the tank and without shutting off the
ar supply inthetank, unless the dewatered aeration
basins are no more than 25% of the total aeration basin
capecity. Totd agration basin capacity shdl include
the basins in both stages of a two-stage activated
dudge process.

[) Air filters shal be provided in numbers, arrangement,
and capacitiesto furnish at dl timesan ar supply
aufficiently free from dust to prevent dogging of the
diffuser system used.

3) Mechanicd Aeration Systems

A) Oxygen requirements shdl be determined in accordance
with subsections (f)(2)(B) and (f)(2)(C) above.

B) The mechanism and drive unit shal be designed for the
expected conditions in the aeration tank in terms of
the power performance. Certified testing shal verify



mechanicd agrator performance. The design fidd oxygen
trander efficiency of the equipment shdl be included

in the specifications, and the detalled design
computations shdl be contained in the basis of design.

C) Themechanicd aerators shdl be provided in multiple
units, so arranged and in such capacities as to maintain
al biologica solidsin sugpengon, meet maximum oxygen
demand and maintain process performance with the largest
unit out of service. Provison shdl be made for varying
the amount of oxygen transferred in proportion to the
load demand on the plant.

D) Dueto high heat loss, the mechanism aswell as
subsequent treatment units shal be protected from
freezing.

E) Motors, gear housing, bearings and grease fittings shall
be easily ble and protected from inundation and
Spray as necessary for proper functioning of the unit.

g) Return Sudge Equipment
1) Return Sudge Rate
The rate of dudge return, expressed as a percentage of
design average flow of sewage, shdl be variable between
limitsof 15 and 100 percent.
2) Return Sudge Pumps

A) If motor driven return dudge pumps are used, the
maximum return dudge capacity shal be obtained with
the largest pump out of service. The rate of dudge
return shdl be varied by such means as variable speed
motors or drives, multiple constant speed pumps, or
telescoping vaves. A positive head should be provided
on pump suctions. Pumps shal be capable of passng
spheres of at least 3 inchesin diameter. Pump suction
and discharge openings shdl be at least 4 inchesin
diameter.

B) If ar lift pumps are used for returning dudge from
each settling tank, no standby unit shal be required
provided that the design of the air liftsis such asto
fecilitate their rapid and easy cleaning. Air lifts
should be a least 3 inchesin diameter and provided
with adjustable air valving to permit flow contral in
accordance with subsection (g)(1) above.

3) Return Sudge Piping
Suction and discharge piping should be at least 4 inchesin
diameter and should be designed to maintain avelocity of not



less than 2 feet per second when return dudge fecilities
are operating a normal return dudge rates. Suitable
devicesfor obsarving, measuring, sampling and controlling
return activated dudge flow from each sttling tank shall
be provided.

4) Waste Sludge Control
Wadte dudge contral facilities should have a maximum
capacity of not less than 25 percent of the average rate of
sewage flow and function satisfactorily &t rates of 0.5
percent of average sewage flow. Meansfor observing,
measuring, sampling and controlling waste activated dudge
flow shal be provided. Waste dudge may be discharged to
the primary settling tank, concentrator or thickening tank,
dudge digestion tank, vacuum filters, or any practica
combination of these units. Refer to Sections 370.820 and
370.710(b)(1)(A).

(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)
<BSection 370.930 Waste Stabilization Ponds and Aerated Lagoons>>

a) Supplement To Engineer's Report
1) The engineer's report shal contain pertinent information on
location, geology, soil conditions, area for expansion, and
any other factors that will affect the feasibility and
acceptability of the proposed treatment.
2) Supplementary Field Survey Data

The following information must be submitted in addition to

that required in Section 370.111:

A) Thelocation and direction of adl residences, commercia
development, and water supplies within /2 mile of the
proposed pond.

B) Sail borings to determine surface and subsurface ol
characterigtics of the immediate areaand their effect
on the construction and operation of a pond located on
the Ste.

C) Data demonstrating anticipated percolation rates a the
elevation of the proposed pond bottom.

D) A description, including maps showing eevations and
contours of the site and adjacent area suitable for
expangon.

E) Sulfate content of the water supply.

F) Identification of the location, depth and discharge



point of any fidd tilein theimmediate area of the
proposed site.
b) Location

1) Distance From Habitation
A pond site should be as far as practicable from habitation
or any areawhich may be built up within a reasonable future
period.

2) Prevaling Winds
If practicable, ponds should be located so that local
prevalling winds will be in the direction of uninhabited
aress. Preference should be given sites which will permit an
unobstructed wind sweep across the ponds, especialy in the
direction of the locd prevailing winds.

3) Surface Runoff
Adequate provisons shdl be made to divert ssorm water
around the ponds and otherwise protect pond embankments.

4) Ground Water Contamination
The requirements of the Illinois Groundwater Protection Act
[415 ILCS 55] shdl be taken into account in the Siting of
ponds. Ponds should not be located proximate to water
supplies and other facilities subject to contamination or
located in areas of porous soils and fissured rock
formations. If conditions dictate usng such asite, then
the potentia for and the means necessary to combat
groundwater contamination shdl be criticaly evauated in
the engineer's report. In such locations, the Agency will
require groundwater monitoring wells.

5) Geology
Ponds shdl not be located in areas subject to sink holes and
mine subsidence. Soil borings and tests to determine the
characterigtics of surface soil and subsoil shdl be made a
part of preliminary pond Ste sdlection surveys. Grave and
limestone aress should be avoided; however, where conditions
dictate locating ponds in such areas and the minimum
separation between the pond bottom and grave or limestone
will be less than 10 feet, the Agency shdl be contacted
about the necessary precautions.

¢) BadsOf Design
1) Organic Loading
A) Waste Stabilization Ponds
The organic loading on each cdl shdl not exceed the
loadings listed below. If more accurate design
information for the particular type waste is not



submitted and supported by the engineer, subsequent
cdls shdl be sized for an organic loading of 25% of
each preceding cdll.
i) North of Illinois Highway 116 (Pontiac) 22 |bs.
BOD per acre per day.
i) Between lllinois Highway 116 and U.S. Highway 50,
26 Ibs. BOD per acre per day.
iii) South of U.S. Highway 50 (Sdem-Carlyle) 30 Ibs.
BOD per acre per day.
B) Aerated Lagoons
The organic loading for aerated lagoons shall not exceed
0.51b. BOD[5] day per 1,000 cu. ft. first cell nor 0.3
Ib. BOD[5] day per 1,000 cu. ft. on any subsequent
cdls. If more accurate design information for the
particular type waste is not submitted and supported by
the engineer, the second and third cells shal be szed
for an organic loading of 25% of each preceding cdll.
2) Depth
A) Waste Stabilization Ponds
The minimum operating liquid depth for waste
gabilization ponds should be 2 feet. The maximum
operating liquid depth shall be based on design Storage
requirements and shdl not be lessthan 5 fedt.
B) Aerated Lagoons
The design water depth for aerated lagoons should be 10
to 15 feet. This depth limitation may be dtered
depending on the aeration equipment, waste strength,
climatic and geologica conditions.
3) Aeration Requirements For Aerated Lagoons
A) Aeration sysems shdl be designed to provide, with the
largest unit out of service, aminimum of 1,500 cu. ft.
of air/lb. of BOD[5] in the raw waste (1.5 Ibs. of
oxygervlb. of BOD[5] plus oxygen required to oxidize
the ammonia present in theraw waste). The aeration
equipment shdl be located to ensure proper mixing and
digtribution of oxygen in proportion to oxygen demand in
multiple cdlls. Splash type aerators with motors above
the water surface may not be used.
B) Where hose type diffusers are used, the holes shdl be
of sufficient sizeto prevent plugging by dissolved
solids incrugtation.
4) Multiple Cdls
A minimum of two cellsto be operated in series or pardle



should be provided for al waste abilization ponds when
they are utilized asapart of the primary and secondary
treatment process. The number of cdlls required for aerated
lagoons are dependent upon the degree of treatment required.
Refer to subsection (¢)(6).
5) Pond Shape
The shape of dl primary cdls should be such that there are
no narrow or elongated portions. Round, square, or
rectangular ponds with alength not exceeding 3 times the
width are consdered most desirable. No idands, peninsulas,
or coves should be permitted. Dikes should be rounded at
corners to minimize accumulations of floating materids.
6) Solids Remova
All lagoon systems shd | include effective solids remova
fecilities. Design criteriafor acceptable solids remova
facilities are contained in Subpart K. Other solids remova
facilities may be approved in accordance with Section
370.520(b).
d) Congruction Details
1) Embankments and Dikes
A) Materid
Embankments and dikes shdl be congructed of relatively
impervious materia's and compacted to at least 90%
Standard Proctor dendty to form a stable structure.
Vegetaion and other unsuitable materid shdl be
removed from the area upon which the embankment isto be
placed.
B) Top Width
The minimum embankment top width should be 8 feet to
permit access of maintenance vehicles. Lesser top
widths will be consdered for very smdl inddlations.
C) Maximum Embankment Sopes
i) Inner Slopes:
3 horizonta to 1 vertica.
i) Outer Slopes:.
3 horizonta to 1 vertica.
D) Minimum Embankment Sopes
i) Inner Slopes:.
4 horizonta to 1 vertical. Flatter dopesare
sometimes oecified for larger ingdlations
because of wave action but have the disadvantage of
added shdlow areas conducive to emergent
vegetation.



i) Outer Slopes:.
Outer dopes shdl be sufficient to prevent surface
runoff from entering the ponds.
E) Freeboard
Minimum fregboard shdl be 3 feet except for very smal
ingallations 2 feet may be acceptable.
F) Eroson Control Requirements
For effective erosion control on the lagoon embankments,
both seeding and riprap (or acceptable aternate) are
required.
1) Seeding
Embankments shall be seeded from the outside toe to
1 foot above the high water line on the dikes,
measured on the dope. Perennid type, low
growing, spreading grasses that withstand erosion
and can be kept mowed are most satisfactory for
seeding of embankments. In generd, dfdfaand
other long rooted crops should not be used in
seeding, since the roots of this type plant are apt
to impair the water holding efficiency of the
dikes. The County Agricultura Extensgon Agent
can usudly advise asto hardy, locdly suited
permanent grasses which would be satisfactory for
embankment seeding.
i) Riprgp
Riprap (or acceptable dternate) shall be placed on
the inner dope of the embankments from 1 foot
above the high water mark to 1 foot below the low
water level. Ripragp shdl be comprised of a
two-layer system consgting of aminimum 4-inch
layer of coarse aggregate that meets the lllinois
Department of Transportation (IDOT) Standard
Specification for Road and Bridge Congtruction
adopted January 1, 1997 for the gradationsin the
range of CA-6 through CA-10 and a minimum 12-inch
layer of gone. Therock layer shdl consst of
evenly graded materid with a maximum weight of 150
pounds per piece and shal meet the IDOT gradations
for rock of either Grade No. 3 or 4.
2) Pond Bottom
A) Uniformity
Finished eevations shal not be more than 3 inches from
the average devation of the bottom. Shallow or



feathering fringe areas usudly result in locdly
unsatisfactory conditions.
B) Vegetation
The bottom shal be cleared of vegetation and debris.
Organic materid thus removed shdl not be used in the
dike core congtruction. However, suitable topsoil
relatively free of debris may be used as cover materid
on the outer dopes of the embankment.
C) Sail
Soil used in condtructing the pond bottom (not including
the sedl) shdl be rdlatively incompressible and tight.
Porous topsoil shall be removed. Porous areas, such as
gravel or sandy pockets, shdl be removed and replaced
with well compacted clay. The entire bottom shdl be
compacted at or up to 4% above the optimum water content
to at least 90% Standard Proctor density.
D) Sed
The pond bottom and embankments shal be sealed such
that seepage loss through the sedl isaslow as
possible. Sedsconggting of soils, bentonite or
synthetic liners may be used, provided thet the
permeshility, durability and integrity of the proposed
materia is demongtrated for anticipated conditions.
The results of atesting program that substantiates the
adequacy of the proposed sedl shall be incorporated into
or accompany the engineering report. Standard ASTM
procedures or Smilar accepted testing methods shal be
used for all tedts.
i) A sed conggting of soil materids shdl have a
thickness of at least 24 inches and a permesbility
of lessthan 1x10(-7) cm per second. Provision
shdl be made in the specifications for
demondrating the permesbility of the sed after
completion of congtruction and prior to filling the
pond.
i) For ased that condgsts of a synthetic liner,
seepage |l oss through the liner shall not exceed a
quantity equivaent to seepage |oss through a soil
sedl as described above,
E) Prefilling
Prefilling the pond after completion of testing is
recommended in order to protect the seal from weed
growth, to prevent drying and cracking and to reduce



odor during initial operation. The pond dikes must be
completely prepared as described in subsection
(d)(D)(F). Synthetic liners shal be protected from
damage during ingdlation and filling.
3) Influent Lines
A) Materid
Any generdly accepted materia for underground sewer
congruction will be given consideration for the
influent line to the pond. The materia sdected should
be adapted to local conditions. Specia consideration
must be given to the character of the wastes,
possihility of septicity, exceptiondly heavy externd
loadings, abrasion, the necessity of reducing the number
of joints, soft foundations, and smilar problems.
B) Manholes
A readily accessible manhole shdl beingdled at the
terminus of the trunk sewer or the force main, unless
the force main discharges directly to the lagoon as
described in subsection (d)(3)(H). The manhole shdl be
located as close to the dike as topography permits and
itsinvert should be &t least 6 inches above the maximum
operating leve of the pond to provide sufficient
hydraulic head without surcharging the manhole.
Surcharging of the sewer upstream from the inlet manhole
IS not permitted.
C) Grade
i) Influent line can be placed a zero grade and
should be located dong the bottom of the pond so
that the top of the pipeisjust below the average
elevation of the pond bottom. The pipe shdl have
adequate sed below it.
i) The laying of the influent pipe on the surface of
the pond bottom is prohibited.
D) Point of Discharge
Influent lines to the primary cdl should terminate at
gpproximately the third point farthest from the outlet
sructure. For interconnecting piping to secondary
celsrefer to subsection (d)(4)(B).
E) How Digribution
Flow digtribution structures shdl be designed to
effectively split hydraulic and organic loads
proportiondly to primary cells. Refer to Section
370.520(f).



F) Submerged Inlets
Submerged inlet lines shdl discharge horizontaly into
ashdlow, saucer-shaped depression which should extend
below the pond bottom not more than the diameter of the
influent pipe plus 1 foot.
G) Discharge Apron
The end of the discharge line should rest on a suitable
concrete gpron with aminimum size of 2 feet square.
H) Force Mans
Force mains discharging directly to lagoons are
permitted if the force main has afreefdl discharge
into the lagoon and is not turned upward at the point of
discharge. The point of discharge shdl be a
approximately the third point farthest from the outlet
sructure and the pipe shal be doped for drainage into
the lagoon to avoid freezing.
[) Anti-Seep Collars
Anti-seep collars shal be used on dl piping passng
through or under the lagoon embankments.
4) Outlet Structures and Interconnecting Piping
A) Outlet Structure
i) Outlet structures shal be designed to dlow the
operating level of the pond to be adjusted to
permit operation a depths of 2 feet to the maximum
depth. The design shal dso dlow effluent to be
drawn from various depths below dl operating
levels. All structures and devices such asweirs,
gates and valves shdl be watertight and capable of
being easlly adjusted by the operator without the
need of additional mechanica equipment. \Wooden
stop-planks are not acceptable for level controal.
i) Drawoff lines should not be located any lower than
12 inches off the bottom to control eroding
velocities and avoid pickup of bottom deposits.
iii) A locking device should be provided to prevent
unauthorized access to the leve control
fadilities
iv) When possible, the outlet structure should be
located on the windward side to prevent short
circuiting. The outlet structure shal be properly
baffled to prevent the discharge of floating
meterid.
v) Condderation mugt be given in the design of dl



dructuresto protect against freezing or ice
damage under winter conditions.
B) Interconnecting Piping and Unit Bypass

i) Interconnecting piping and overflows should be
congtructed of materids that will withstand damage
during congtruction and operation, giving specid
consderation to damage that may occur during
compaction of embankments and damage to shalow
piping. Piping shdl be sized to dlow transfer of
maximum flows without raisng the lagoon water
level by more than 6 inchesin the upsiream cell.

In no case shdl interconnecting pipe be less than
8 inchesin diameter. Interconnecting piping
between cells should be valved or provided with
other arrangements to regulate flow between
structures and permit flexible depth control.

i) Theinterconnecting pipe to the secondary cell
should discharge horizontaly near the lagoon
bottom to minimize need for eroson control
measures and should be located as near the dividing
dike as congtruction permits.

iii) Piping and valves shdl be provided so that eech
cdl can be operated independently of any other
cdl. Provison shdl be made for independent cell
dewatering.

C) Anti-Seep Collars
Anti-seep collars shdl be used on dl interconnecting
and outlet piping passing through or under the lagoon
embankments.

5) Miscellaneous

A) Fencing
The pond area shdl be enclosed with a suitable fence to
preclude livestock and discourage trespassing. A
vehicle access gate of sufficient width to accommodate
mowing equipment shal be provided. All access gates
shdll be provided with locks.

B) Warning Sgns
Appropriate signs should be provided aong the fence
around the pond to designate the nature of the facility
and advise againg tregpassing.

C) How Measurement, Sampling and Leved Gauge
Provisons for flow measurement and sampling shdl be
provided on theinlet and outlet. Pond level gauges



shall be provided. The NPDES permit monitoring
requirements for the facility shdl be taken into
account. Elapsed time meters on pumps or calibrated
weirs may be used as flow measurement devices for
lagoons.

D) Sudge Removd
When an existing lagoon is to be upgraded, the project
design shdl provide for removd of any dudge
accumulation in the exiging lagoon. The dudge removed
shdl be disposed of in accordance with IPCB
regulations.

(Source: Amended at 21 11l. Reg. 12444, effective August 28, 1997)

<BSection 370.940 Intermittent Sand Filtration for Secondary Treatment>>

a Applicability
Use of the intermittent sand filter for secondary treatment is
generdly limited to weak to normd drength wastewaters which are
amenable to biologica treatment. Cold weather operationa
problems may preclude the use of this process unless the influent
temperaure to thefilter is adequate to dlow efficient filter
operation necessary to meet the gpplicable effluent sandards.

b) Pretreatment Requirements
Wastewaters applied to intermittent sand filters must be
subgtantialy free of grit, debris, oil and grease, floating and
suspended materids, and components which inhibit biologica
processes and cause rapid clogging of thefilter. Specid
consderation shdl be given to the design of preceding treatment
units, incdluding dosing facilities, to limit heat loss during
winter operation.

c) Multiple Units
Intermittent sand filters shal be provided in multiple units,
designed for independent operation and maintenance.

d) Location
Intermittent sand filters treating septic tank or primary effluent
should be restricted to relatively isolated locations or otherwise
modified in order to minimize odor nuisances.

€) Recirculaion
Recirculation of filter effluent may be practiced in order to
atenuate and equalize organic and hydraulic loads to thefilter,
and improve unit process efficiency, control odors, and improve
day-to-day rdiability.



1) Rate
A recirculation rate of up to 300% of the settled sewage load
to the filter may be provided.
2) Vaiaility
The capability of varying the recirculation rate alows
greater process control and optimization of process
efficiency. Thisfesature shdl be included where
recirculation is provided.
f) Dodng
1) Dosng Volumes
The dosing facilities shdl be designed for a capacity of
2,500 gallons per 1,000 sg. ft. of filter bed to be dosed at
any giventime.
2) Dosing Ratesfor Siphons or Pumps
Siphons (at minimum heed) or pumps shdl have a discharge
capacity a least 100% in excess of the maximum rate of
inflow to the dosing tank, including recirculation, and at
average head, at least 90 gallons per minute per 1,000 square
feet.
3) Discharge Line Capacity
The discharge lines to the beds shdl have sufficient
capacity to permit the full rated discharge of the sphons or
pumps.
g) Condruction Details
1) EarthBase
The earth base of thefilters shall be doped to the
underdrains.
2) Underdrains
The sand filter shal be provided with open-joint or
perforated pipe underdrains. They should be doped to the
outlet and spaced not to exceed 10 foot centers. Vertica
riser vents shal be provided at both ends of each underdrain
pipe and shal be located as not to be overtopped at maximum
dosing depth.
3) Media
A) Grave Base
Clean graded grave, preferably placed in a least three
layers, should be placed around the underdrains and to a
depth of at least 6 inches over the top of the
underdrains. Crushed stone may not be used in lieu of
gravel. Suggested gradings for the three layers are:
11/2" to 3/4", 3/4" to /4", 1/4" to 1/8".
B) Sand



At least 24 inches of clean washed sand shdl be
provided. Sand shal be durable and relatively
insoluble in sawage. Clay content shdl be less than 1%
by weight. The effective size shdl be0.3t0 1.0
millimeter (mm). The uniformity coefficient shal not
be greater than 3.5.
4) Splash Sabs
Splash dabs shall be provided a each point of discharge to
thefilter. A means of disspating the energy of the
discharge velocity shdl be provided around the periphery of
the splash dab.
5) Curbs
Provison shdl be made to prevent soil and surface runoff
from entering thefilter area. Curbs should be high enough
to hold the maximum dose and provide adequate freeboard.
6) Didribution System
A) Arrangement
Provison shdl be made for even digribution of the
flow on the filter surface. If troughs or piping are
used, they shdl be so located that the maximum latera
travel of the flow on the media surface is not more than
20 feet.
B) Drans
Troughs, discharge piping or other distribution
equipment shdl be doped to drain to prevent freezing.
h) Loading Rates
The loading rates shdl be based on the raw sewage flow and

organic srength. The following loading rates shdl not be
exceeded:

Raw Waste Strength Dose Rate
(BOD[5] mg/l) (gds/ft.(2)/day)
100 to 200 3
200 to 300 2
above 300 1

(Source: Amended at 21 11l. Reg. 12444, effective August 28, 1997)

SUBPART J DISINFECTION



<BSection 370.1000 Genera>>

Where needed to meet gpplicable standards, disnfection of the effluent
shdl be provided. The design shal provide for meeting both the bacteriad
gandards and any disinfectant resdua limits gpplicable to the effluent.

(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)
<BSection 370.1010 Disinfection Process Sdlection>>

a Thedisnfection process should be selected after due
consderation of wagte characterigtics, type of treatment
processes provided prior to disnfection, waste flow rates, waste
pH, disinfectant demand rates, current technology application,
cost of equipment, chemica availahility, power costs and
maintenance requirements. Areawide public safety shal be
consdered where large liquid chlorine or sulfur dioxide
containers are to be handled.

b) Chlorine may be used in the form of liquid chlorine or cacium or
sodium hypochlorite. Dechlorination will be required where
necessary to meet gpplicable chlorine resdud effluent
limitations.

C) Anultraviolet radiation syslem may be used as an dternative
disinfection process.

d) Other dternative means of disnfection will be evauated
according to the provisions of Section 370.520(b).

(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)

<BSection 370.1020 Chlorine Disnfection>>

a Type of Feed Equipment
The types of chlorine feed equipment include:
1) Vacuum solution feed by gas,
2) Direct gas feed;
3) Hypochlorite solution positive displacement pump feed;
4) Hypochlorite tablet feed.
b) Sdection of Feed Equipment
The sdection of the type of chlorine feed equipment shdl take
into account operator safety and overdl public safety relative to
the proximity of the sewage trestment plant to populated areas and
to the security of the gas cylinder or container storage.



¢) Output Capacity of Gas Chlorine Cylinders
<PDdlivery Rates (Ibs of chlorine/day)>>

Ambient 100 pound 150 pound 1Ton
Temp. F Cylinder Cylinder Container

40 6 9 100
50 14 21 240
60 23.7 35.5 385
70 32 47.5 536
80 41.2 62 700

Some types of vacuum chlorinators can ddliver chlorine at rates
greater than those listed above under the same conditions. When
designsinclude rates in excess of those indicated above,
manufacturer's specifications and test results shall be provided.
d) Standby Equipment and Spare Parts
Standby equipment of sufficient cgpacity should be available to
replace the largest unit during shutdowns. Spare parts shdl be
avalable for dl chlorinators to replace parts which are subject
to wear and breakage.
€) Potable Water Supply Protection
An ample supply of water shdl be available for operating the
chlorinator. Where a booster pump is required, duplicate
equipment should be provided and, when necessary, also standby
power (refer to Section 370.550(a)(4)). Protection of a potable
water supply shal conform to the requirements of Section
370.550(b)(3). In-line backflow preventers are not acceptable.
f) Chlorine Gas Supply
1) Cylinders
The use of 1-ton containers should be considered where the
average dally chlorine gas consumption is over 150 pounds.
All upright chlorine cylinders shall be strapped securdly to
prevent tipping.
2) Tank Cars
A) Atlargeingdlationsthe use of tank cars, generdly
accompanied by evaporators, may be considered. Areawide
public safety shdl be evduated as a part of the
condderations. Provision shdl be made for achlorine
supply during tank car switching.
B) Thetank car being used for the chlorine supply shall be
located on adead end, level track that is a dedicated



sding. Thetank car shall be protected from accidental
bumping by other railway cars by alocked de-rall

device, aclosed lock switch, or both. The area shdll

be clearly posted "DANGER-CHLORINE." The tank car shall
be secured by adequate fencing with locked gates for

personng and rail access.

C) Thetank car ste shal be provided with an operating
platform at the unloading point that alows for easy
access to the protective housing on the tank car for
flexible feed line connection and valve operdtion. Area
lighting adequiate for night time operation and
maintenance shal be provided.

3) Scdes

A) Scdesshdl be provided for weighing cylinders and
containers a al plants using chlorine gas.

B) Atlarge plants, indicating and recording scaes are
recommended. At aminimum, aplatform scae shdl be
provided. Scales shal be made of corrosion-resistant
materid. Scales should be recessed unless hoigting
equipment is provided or the scales are low enough to
dlow the cylindersto be rolled onto them.

4) Evaporators
Where manifolding of severd cylinders or containers will be
required to evaporate sufficient chlorine, consderation
should be given to liquid drawoff and ingdlation of an
evaporator.

5) Leak Detection and Controls
A bottle of ammonium hydroxide solution should be available
for detecting chlorine lesks. Congderation should also be
given to the provision of caugtic soda solution reaction
tanks for absorbing the contents of leaking 1-ton containers
where such containers arein use. Also, when cylinders,
containers or tank cars are used, aleak repair kit approved
by the Chlorine Indtitute shall be provided. At
ingtdlations usng over 150 pounds of chlorine gas per day
consderation should be given to the ingtdlation of
automatic gas detection and related alarm equipment.

g) Piping and Connections

1) Riping systems should be as smple as possible, and shal be
specidly sdlected and manufactured to be suitable for
chlorine sarvice, with a minimum number of joints. Fiping
should be well supported and protected against temperature
extremes.



2) The chlorine system piping shdl be color coded and labeled
to diginguish it from sulfur dioxide and other plant piping.
Where sulfur dioxide is used, the piping and fittings for
chlorine and sulfur dioxide systems shdl be designed o that
interconnection between the two systems cannot occur.

h) Housng

1) Container and Equipment Loceation
Containers and feed equipment should be located indoors, in a
auiteble fire-resstant building. Gas cylinders should be
protected from direct sunlight if not located indoors.

A) Separation
If gas chlorination equipment and chlorine cylinders or
containers are to be housed in a building used for other
purposes, the chlorine cylinders or containers and
equipment shall be located in an isolated room. This
room shdl not contain any sulfonation equipment, sulfur
dioxide cylinders or other equipment unrelated to
chlorination. Common wallsto other areas of the
building shal be gagtight. Doorsto this room shal
open only to the outside of the building and shdl be
equipped with panic hardware. Rooms shall be at ground
level and shal permit easy accessto al equipment.
Storage areas should be separated from the feed area.

B) Inspection Window
A dear gagtight window shdl beingdled in the
chlorinator room to permit the units to be viewed and
gauges to be read without entering the room.

C) Heat
Chlorinator housing facilities shdl be provided with a
means of heating S0 that a temperature of at least 60
can be maintained. Where chlorine gasisto be
withdrawn from cylinders or containers, the cylinders or
containers shdl be maintained at essentialy room
temperature. The room shall be protected from excessive
heat. If liquid chlorineisto be withdrawn from the
cylinders or containers to an evaporator unit, the feed
cylinders or containers may be located in an unheated
area.

3) Ventilation For Gas Chlorination Systems
A) Forced, mechanicd ventilation shall be ingtaled which

will provide 1 complete air change per minute. The
entrance to the air exhaugt duct from the room shdl be
within 12 inches of the floor and the point of discharge

F



shall be o located as not to contaminate the air in the
immediate vicinity of the entrance door to the

chlorinator room or ventilation inlet or window or
entrance door to any buildings or inhabited aress.

Where the public may be subjected to extensve exposure
to chlorinein case of chlorine leaks, scrubbers may be
required on the ventilation discharge.

B) The chlorination room air inlets shal be so located as
to provide cross ventilation with air and at such
temperature that will not adversaly affect the
chlorination equipment. The vent hose from the
chlorinator shdl discharge to the outside atmosphere
above grade.

4) Electrica Controls
The controls for the fans and lights shdl be provided at
those locations where it is necessary to enter the
chlorination room and shdl automaticaly operate when the
door is opened and continue to operate when the operator
enters the room and the door is closed. Provision shall be
made for manua operation of controls from the outside of the
room without opening the door.

5) Outdoor Cabinet Housing
Outdoor shalow cabinet-type units, with wide opening doors,
that are shalow enough not to need or require operator
entry, may be used to house the containers and feed
equipment. Use of such cabinets shdl be limited to small
plants that provide seasond disinfection or use less than 10
pounds of chlorine per day. Only two chlorine gas cylinders
of 150 pounds or less on line may be housed in the cabinets.
The following items shdl be provided for in the design:

A) The cabinet structure shdl be located on and securely
anchored to a concrete dab sized to dlow for safe
transport and handling of the cylinders. The structure
and dab shall be capable of withstanding expected wind
loadings on the cabinet. The design of the cabinet
support dab shdl take into account the effects of
frost and settling due to soil sability. Hexible
piping connections should be consdered for lines
connected to the cabinet.

B) The cabinet shdl be protected from direct sunlight to
prevent overhegting of the chlorine cylinders.

C) The cabinet doors shdl extend the full width of the
long side of the cabinet structure so that the full



interior of the cabinet is exposed with the door open.
Provison shal be made to secure the open doors while
the operaor is changing cylinders and maintaining the
feed equipment.

D) The cabinet depth shall not exceed 24 inches. The feed
equipment shal be positioned to allow easy access for
maintenance and to alow observation of the gauges and
meters.

E) Provison shdl be made for chains, wal mounted
fastener hooks or smilar means for anchoring the
chlorine cylinders to prevent tipping.

F) The cabinet structure shall be corroson resistant to
chlorine gas.

G) Where dectricd power is available, the cabinet should
be placed in awell-lighted area.

i) Respiratory Protection Equipment
Respiratory protection equipment meeting the requirements of the
Nationd Ingtitute for Occupationd Safety and Health (NIOSH)
dhdl be avalable a dl ingdlations where chlorine gasis
handled and shall be stored in a convenient location outside of
any room where chlorine isused or stored. The respiratory
protection units shall use compressed air, have at least a
30-minute capacity, and be compatible with or exactly the same as
NIOSH-approved units used by the local fire department.
Ingtructions for using, testing, and replacing mask parts shdl be
posted. At largeindalations, consderation should be given to
providing acid suits and fire suits.
j) Application of Chlorine
1) Contact Period
After thorough mixing, a minimum contact period of 15 minutes
a design pesk hourly flow or maximum rate of pumpage shdl
be provided.
2) Chlorinator Dosing Rate Capecity

Chlorinators shdl be designed to have a capacity adequate to

produce an effluent that will meet the gpplicable bacterid

limits. Where necessary to meet the operating ranges,
multiple units shal be provided for adequate pesk capacity
and for asufficiently low feed rate on turn down to dlow
proper chlorineresdua. The chlorination system shdl be
desgned on arationd basis and cdculations justifying the
equipment Szing and number of units shdl be submitted for
the whole operating range of flow rates, including the
minimum turn down capacity for the type of control to be



used. Sysem design consderations shdl include the
controlling sewage flow meter (sendtivity and location),
telemetering equipment and chlorinator controls. For treated
norma domestic sawage the following dosing capacity, based
on design average flow, is suggested (see Section
370.520(c)(2)):

<PType of Treatment>> <PDosage (mg/l)>>

Primary Settled Sewage 20
Lagoon Effluent (unfiltered) 20
Trickling Flter Plant Effluent 10
Lagoon Effluent (filtered) 10
Activated Sudge Plant Effluent 6
Activated Sudge Plants with

Chemica Addition 4
Filtered Effluent Following

Mechanica Biologica Treatment 4

k) Contact Tank

1) Mechanica means of dudge removd is recommended and should
be provided unless multiple chlorine tanks are provided.
Portable deck-level vacuum cleaning equipment may be used for
amall treatment plants. Provisonsfor draining contact
tanks not equipped with mechanica dudge remova equipment
shall be provided, with the drain flow returned to process
for trestment.

2) Exception to the requirement of duplicate contact tanks may
be granted if the contact tank follows a sand filter or if
the main treatment works is a waste stabilization pond, with
provisons for storing the sewage flow for severd dayswhile
the contact tank is being cleaned.

3) Adequate mixing during the chlorine contact period shdl be
insured by the ingdlation of adequate baffling, air or
other mixing equipment. Fecilities for the retention and
remova of floating scum shadl be provided.

(Source: Amended at 21 ll. Reg. 12444, effective August 28, 1997)
<BSection 370.1021 Dechlorination>>

a) Generd
Dechlorination of sawage plant effluents may be required to reduce



toxicity dueto chlorine resduds.
b) Feed Equipment
1) Type
The common types of dechlorination feed equipment using
sulfur compounds include:
A) Vacuum solution feed of sulfur dioxide gas.
B) Pogtive displacement pump feed or agueous solutions of
aulfite or bisulfite products.
2) Selection of Feed Equipment
The sdlection of the type of feed equipment using sulfur
compounds shall include consideration of operator safety and
overdl public safety relative to the proximity of the sewage
treatment plant to populated areas and the security of the
gas cylinder sorage. The selection and design of sulfur
dioxide feeding equipment shdl take into account the fact
thet the gas rdliquifies very eedlly.
¢) Output Capecity of Sulfur Dioxide Cylinders
The number of feed cylinders or containers necessary to meet the
design ddivery rates shdl be based on the physicd,
thermodynamic and chemica properties for sulfur dioxide. Refer
to the Compressed Gas Association publication CGA G-3-1988 "Sulfur
Dioxide" or other standard reference sources for information on
sulfur dioxide properties.
d) Standby Equipment and Spare Parts
Standby equipment should be availadle of sufficient capacity to
replace the largest unit during shutdown. Spare partsto replace
parts that are subject to wear and breakage shdl be available for
al sulfonators.
e) Potable Water Supply
An ample supply of water shdl be available for operating the
sulfonator. Where abooster pump is required duplicate equipment
should be provided and, when necessary, standby power. (Refer to
Section 370.550(a)(4).) Protection of the potable water supply
shdl conform to the requirements of Section 370.550(b)(6).
In-line back flow preventers may not be used.
f) Sulfur Dioxide Gas Supply
1) Cylinders
The use of 1-ton containers should be considered where the
average dally sulfur dioxide consumption is over 150 pounds.
All upright sulfur dioxide cylinders shal be strgpped
securely to prevent tipping.
2) Tank Cars
A) Theuse of tank cars, generdly accompanied by



evaporators, may be considered for large ingtalations.
Areawide public safety shal be evauated as part of the
condderaions. Continuity of sulfur dioxide supply
shdl be maintained during tank car switching.

B) Thetank car being used for the sulfur dioxide supply
shall be located on adead end, level track that isa
dedicated Sding. The tank car shdl be protected from
accidenta bumping by other railway cars by alocked
de-rail device, aclosed lock switch, or both. The area
shdl be clearly posted "DANGER-SULFUR DIOXIDE." The
tank car shdl be secured by adequate fencing with
locked gates for personnel and rail access.

C) Thetank car ste shall be provided with an operating
platform at the unloading point that alows for easy
access to the protective housing on the tank car for
flexible feed line connection and valve operdtion. Area
lighting adequiate for night time operation and
maintenance shal be provided.

3) Scdes

A) Scdesshdl be provided for weighing cylinders or
containers a al plants usng sulfur dioxide ges.

B) Atlarge plantsindicating and recording scales are
recommended. At aminimum, aplatform scae shdl be
provided. Scales shdl be made of corroson resstant
materid. Scales should be recessed unless hoigting
equipment is provided or the scales are low enough to
dlow the cylindersto be rolled onto them.

4) Evaporator
Where the manifolding of severd cylinders or containers will
be required to evaporate sufficient sulfur dioxide,
consderation should be given to liquid drawoff and
indalation of an evaporator. A liquid nitrogen gas padding
system to enhance the liquid sulfur dioxide ddivery rate
should be considered.

5) Leak Detection and Controls
Sulfur dioxide leak detection equipment shal be provided
which has a sensttivity level equd to that of ambient ar
pollution monitoring equipment. Where cylinders, one-ton
containers and tank cars are used, aleak repair kit that is
compatible for use with sulfur dioxide gas shdl be provided.
Lesk repair kits used for chlorine gas (Section
370.1020(f)(5)) equipped with gasket materiads suitable for
service with sulfur dioxide may be used. (See paragraphs



10.4 and 13.2 of "Sulfur Dioxide," Compressed Gas
Association, Inc., Publication CGA G-3-1988 for adiscussion
of suitable materials) Refer to Section 370.560.

g) Piping and Connections

1) Riping systems should be as smple as possble, with a
minimum number of joints, and shal be suitable for sulfur
dioxide service. Piping should be well supported and
protected against temperature extremes.

2) Thepiping for the sulfur dioxide system shall be color-coded
and labded to didtinguish it from chlorine piping, and the
system shdl be designed so that interconnections with
chlorine piping cannot occur.

h) Housng

1) Container and Equipment Location
Containers and feed equipment should be located indde afire
resstant building. Gas cylinders and containers should be
protected from direct sunlight.

A) Isolation
If gas sulfonation equipment and sulfur dioxide
cylinders will be located in abuilding also used for
other purposes, the sulfur dioxide equipment and
containers shall be located in an isolated room that
ghdl not contain any chlorination equipment, chlorine
containers or any other equipment unrelated to
sulfonation. Common wallsto other areas of the
building shdl be gastight. Doors to the room shall
open only to the outside and shdl be equipped with
panic hardware. Rooms shdl be at ground level and
shdl dlow easy accessto dl equipment. Storage areas
should be separated from feed areas; sulfur dioxide and
chlorine cylinders shal be stored in separate aress.

B) Inspection Window
A dear gagtight window shdl beingdled in the
sulfonate room to permits the units to be viewed and
gauges to be read without entering the room.

2) Heat
Sulfonator housing facilities shal be provided with ameans
of heeting so that cylinder temperatures can be maintained in
the range of 90 to 100 F when sulfur dioxideisto be
withdrawn from the cylinder. The sulfonator room shal be
protected from excessve hest.

3) Ventilation for Sulfur Dioxide Systems

A) Forced, mechanica ventilation that will provide one



complete ar change per minute shdl beingdled in the
sulfonator room. The entrance to the exhaust duct from
the room shal be within 12 inches from the floor and
the point of discharge shall be located so as not to
contaminate the ar in the immediate vicinity of the

door to the sulfonator room or ventilation inlet to any
buildings or inhabited aress.

B) Theair inlets to the sulfator room shal be located so
asto provide cross ventilation with air and a
temperatures that will not adversdly affect the
sulfonation equipment. The vent hose from the
sulfonator shdl discharge to the outside atmosphere
above grade.

4) Electrica Controls
Controls for fans and lights shal be located at the
entrances to the sulfonation room and shal automatically
operate when the door is opened and continue in operation
when the operator enters the room and the door is closed.
Provison shdl be made for operation of the fans and lights
from the outside without opening the door.

1) Respiratory Protection Equipment

Respiratory protection equipment meeting the requirements of NIOSH

shdl be availdble a dl ingdlations where sulfur dioxide gas

is handled and shall be stored in a convenient location outside of

any room where sulfur dioxide is used or stored. The units shdl

use compressed air, shall have at least a 30-minute capacity and

shall be the same as or compatible with NIOSH-approved units used

by the locd fire department. Ingtructions for using, testing and

replacing mask parts shdl be posted. At large ingtalations,

providing acid suits and fire suits should be consdered.

1) Application of Sulfonation Chemicals

1) Contact Period and Reaeration
A minimum contact period of 30 seconds, including mixing
time, at design pesk hourly flow or maximum pumpage rate
ghdl be provided. Mechanica mixers are required unlessthe
mixing facility will provide the necessary hydraulic
turbulence to assure thorough mixing. A means of reaeration
shdl be provided to insure maintenance of the required
dissolved oxygen concentration in the effluent and the
receiving stream after sulfonation. When choosing a
reseration method the fact that excess sulfur dioxide, formed
when the dechlorinating chemicas are dissolved in water, may
be expected to consume 1 mg of dissolved oxygen for every 4



mg of sulfur dioxide should be taken into account.
2) Sulfonation Dosing Rate Capacity

A) Capacity
Sulfonators shdl be designed to have a capacity
adequate to produce an effluent that meets the
goplicable chlorine resdud effluent limits. Where
necessary to meet the operating ranges, multiple units
shdl be provided for adequate peak capacity and to
provide a sufficiently low feed rate on turn down to
avoid depletion of the dissolved oxygen concentrations
in the recalving waters. The sulfonator system sndl be
designed on arationa basis and caculations judtifying
the equipment Szing and number of units shall be
submitted for the entire operating range, including the
minimum turn down capability for the type of control to
be used. System consderations shdl include the
sengitivity and location of the contralling sawage flow
meter, the telemetering equipment and sulfonator
controls.

B) Dosng Rates
The desgn dosage rate of the sulfonation equipment
shall be based on the particular dechlorinating chemica
used and the gpplicable resdud chlorinelimits. The
following theoreticad amounts of the commonly used
dechlorinating chemicals may be used for initid
approximations to size feed equipment.

Theoreticd mg/l
required to neutraize
1 mg/l Cl[2]

Sulfur dioxide (gas) 0.90
Sodium meta bisulfite

(solution) 134
Sodium bisulfite

(solution) 146

The design shdl take into account the fact that under
good mixing conditions gpproximately 10% more
dechlorinating chemica than theoreticd vaueis
required for satisfactory results.

C) Liquid Solution Tanks
Mixing and dilution tanks for dechlorineting feed



solutions shdl be provided as necessary to mix dry
compounds and to dilute liquid compounds to provide for
proper dosage. Solution tanks should be covered to
minimize evaporaion. The mixing and dilution tanks
should be sized to provide sufficient feed solution for
severd days of operation. The tanks shall be made of
materias that will withstand the corrosve nature of

the solutions. Refer to Section 370.560.

(Source: Added at 21 111. Reg. 12444, effective August 28, 1997)
<BSection 370.1022 Ultraviolet Disinfection>>
Because operating data and experience with this processis not well
established, expected performance of the ultraviolet disinfection units
shdl be based upon ether experience a smilar full scde inddlations
or thoroughly documented prototype testing with the particular wastewater.
Use of this process should be limited to high qudity effluent having at
least 65% ultraviolet radiation transmittance at 254 nanometers wave length
and BOD and suspended solids concentrations no greater than 30 mg/l a any
time. Projectswill be evduated by the Agency on the basis of the factors
st out in Section 370.530(b).

(Source: Added at 21 11I. Reg. 12444, effective August 28, 1997)
<BSection 370.1030 Chlorine Gas Supply (Repealed)>>

(Source: Repeded a 21 11l. Reg. 12444, effective August 28, 1997)
<BSection 370.1040 Piping and Connections (Repea ed)>>

(Source: Repeded at 21 11l. Reg. 12444, effective August 28, 1997)
<BSection 370.1050 Housing (Repeded)>>

(Source: Repeded a 21 11l. Reg. 12444, effective August 28, 1997)
<BSection 370.1060 Respiratory Protection Equipment (Repeal ed)>>

(Source: Repeded a 21 11l. Reg. 12444, effective August 28, 1997)

<BSection 370.1070 Application of Chlorine (Repeded)>>



(Source: Repeded at 21 1ll. Reg. 12444, effective August 28, 1997)
<BSection 370.1080 Sampling and Testing>>

a) Fadlitiesshdl be included for collecting samples, as monitoring
requirements warrant, of the disinfected effluent.

b) Where chlorine disinfection is used, equipment shall be provided
for measuring chlorine resdua using accepted test procedures.

¢) Where required by the Agency, equipment shal aso be provided for
measuring fecal coliform using accepted test procedures.

(Source: Amended at 21 ll. Reg. 12444, effective August 28, 1997)

SUBPART K: TERTIARY FILTRATION

<BSection 370.1100 Applicability>>

Varioustypes of tertiary filters may be used to polish effluents of
secondary  treatment plants.

<BSection 370.1110 Type>>

a Granular mediafiltration is conddered to include the following
type units
1) Highrate single, dua and multi-media of ether the pressure
or gravity type with facilities for backwashing.
2) Low rate sand filters dosed intermittently or periodicaly.
b) Low ratefiltration is generdly limited in use to smal
ingdlations.
¢) For miscellaneous considerations, refer to Section 370.203()).

<BSection 370.1120 High Rate Filtration>>

a Desgn Congderations
Care should be given in the sdlection of pumping equipment ahead
of filter units to minimize shearing of flow partides.
Consderation should be given in the plant design to providing
flow-equalization facilities to moderate filter influent quality
and quantity.

b) Pretreatment
A positive method shall be provided to control the suspended
solids loading to thefilters. Equipment for the feeding of



chemica coagulant aids prior to secondary settling shdl be
provided unless other equally effective means of suspended solids
control are used.
c) Multiple Units
Multiple units shdl be provided. At least three units should be
provided. Units shal be cgpable of independent operation and
maintenance.
d) Filtration Rates
The pesk hourly flow rate applied to the filter shall not exceed 5
gpm/sg. ft. of filter area, computed with one unit out of service,
1) Rate Controls
Controls shdl be provided which alow adjustment and control
of the rate of flow to each filter unit.
2) How Measurement
The flow to each filter shall be monitored by indicating
equipment.
€) Accesshility and Maintenance
Each filter unit shal be desgned and inddled so that thereis
ready and convenient access to al components and the media
surface for ingpection and maintenance without taking other units
out of service.
f) Housng
Housing of filter units shdl be provided. The housing shdl be
congtructed of suitable corroson-resstant materias. All
controls shall be enclosed, and the structure housing thefilter,
controls and equipment shal be provided with hesting and
ventilaion adequate to minimize problems with excess humidity.
g) Condruction Details
1) Underdrains
The underdrain system shal be designed for uniform
digtribution of flow of backwash water (and air, if
provided) without danger of clogging from solidsin the
backwash water. A positive meansof pressure relief shall
be provided for the underdrain syssem to prevent structural
damage by excessve backwash pressures. The sdlection of the
underdrain system shall be based on demondtrated satisfactory
field experience under smilar conditions.
2) Media
The sdlection of proper media sizes and types depends upon
thefiltration rate selected, the type of trestment provided
the influent to thefilter, filter configuration, and
effluent quaity objectives. In dud or multi-mediafilters,
media size and type sdection must consder compatibility



among media. Mediashal be selected and provided to meet
specific conditions and trestment requirements relative to
the project under consderation. The sdection and Szing of
the media shall be based on demondtrated satisfactory field
experience under milar conditions. All mediashdl havea
uniformity coefficient of 1.7 or less. The uniformity
coefficient, effective Sze, depth and type of mediashdl be
et forth in the pecification.

3) Appurtenances
The design of thefilter gppurtenances shdl be based on
demondrated satisfactory field experience under Smilar
conditions. Thefilters shal be equipped with the
following:

A) Wash water troughs.

B) Surface wash, air scouring equipment or mechanica
agitation designed to adequately remove entrapped solids
from the media

C) Equipment for measuring filter head loss.

D) Filter influent and effluent sampling points.

Also refer to subsections (h)(2), (h)(4) and (i) below.
h) Backwash

1) Rateand Duration
The backwash rate shdl be adequate to fluidize and expand
each media layer aminimum of 20 percent based on the media
sdected. Minimum and maximum backwash rates shal be based
on demongtrated satisfactory field experience under smilar
conditions. The design shdl provide for a minimum backwash
period of 10 minutes. Excessive backwash rates may cause
washout of the filter media

2) Control and Flow Measurement
A positive means of shutting off flow to afilter shal be
provided. Controls shall be provided which permit adjustment
of both the backwash rate and the backwash period. Flow
measurement of the backwash flow rate shdl be provided. A
daff gauge or wal mounted scde to dlow use of therise
rate for flow measurement may be used.

3) Clearwdl
A clearwd| or other plant tankage isolated from unfiltered
flows shal be provided as a source of backwash water.
Filtered plant effluent shal be used as backwash water.
The volume of storage provided shdl be sufficient to dlow
sequential backwashing of at least 2 filter units at the
design backwash rate.



4) Chlorination of Filter Backwash
Provison shdl be made for periodic chlorination of filter
backwash water (or filter influent) to control dime growths.
The flows from the cleaning of thefilters shal be returned
to the head of the plant. Refer to subsection (h)(6)(A)
below.
5) Backwash Pumps
Where used, backwash pumps shal be provided in multiple
units, designed for independent operation and maintenance.
Pumps shdl be sized in accordance with subsection (h)(1)
above to provide the required backwash rate with one unit out
of service and should be of equad sze. Thetotd dynamic
head of the pump shall be limited to that needed for the
gpplication so that undue stress of the underdrain system
will not occur. Refer to subsection (g)(1) above.
6) Mudwdll
A mudwell or other plant tankage shal be provided to hold
backwash water from the filters. The volume provided shal
be sufficient to hold the water generated by the backwashing
of two filter unitsincduding the water in and above the
filter media prior to filtration. Refer to subsection (h)(1)
above. Filter backwash shdl be returned to process or
otherwise trested to insure compliance with applicable
standards.
A) Return Rate
Therate of return of filter backwash to the treatment
units shal not exceed 15 percent of the design average
flow to the treetment units. Refer to subsection (j)(1)
below and Section 370.520(g).
B) Mudwell Return Pumps
Backwash return pumps, where used, shall be provided in
multiple units designed for independent operation and
maintenance. The units shdl be szed to provide the
required pumping rate with the largest unit out of
sarvice. Refer to subsection (h)(6)(A) above.
i) Control Pandl
Automatic controls shdl be provided, with a manua override on
the control pane for operating equipment, including each
individud vave essentid to the filter operation.
j) Miscdlaneous Condderations
1) Return Backwash Loadings
The return of backwash water and solids will result in
increases in the hydraulic and suspended solids loads to the



preceding trestment units. Design of these units shdl take
into account the increased loads.

2) Oil and Grease
Filters at treatment plants treeting wastewaters containing
above normd concentrations of greases or Smilar materias
should be of the gravity type. Facilities should be
congdered for the periodic addition of chemicasto remove
greases in such cases.

3) Proprietary Equipment
Proprietary equipment not conforming to the requirements of
this section will be evaluated on a case-by-case basisin
accordance with Section 370.520(b).

(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)

<BSection 370.1130 Low Rate Intermittent or Periodicaly Dosed Sand Filters>>

a) Applicability

1) Intermittent sand filters may be used to polish secondary
effluents. The process removes residua suspended solids and
soluble biochemica oxygen demand and converts anmoniato
nitrate. (See Section 370.1210(b).)

2) Cold wesather operationa problems may preclude the use of
this process unless the influent temperature to the filter is
adequate to dlow efficient filter operation necessary to
meet the gpplicable effluent sandards.

3) Because of manud labor necessary to clean, maintain and
replace sand on thefilters, the application is usudly
limited to small waste trestment plants.

b) Design Criteria
The criteria of Section 370.940(b), (c), and (f)(3), are generally
gpplicable to intermittent sand filters used astertiary
filtration units

1) Dosng Volumes
The dosing facilities shdl be szed to provide for a 12-hour
dosing cycle for each bed.

2) Siphon or Pump Capacity
Siphons (at minimum heed) or pumps shdl have a discharge
capecity at least 100 percent in excess of the maximum rate
of inflow to the dosing tank, including recirculation, and a
average head, at least 90 gdlons per minute per 1,000 square
feet being dosed.

3) Recirculation



Provigon for recirculaion of filter effluent may be
included to improve process flexibility.
A) Rate
A recirculation rate of up to 100% of design average
flow to the filter may be provided.
B) Vaiability
Capability for varying the recirculaion rate shdl be
provided.
4) Loading Rates
The hydraulic load of secondary wastewater applied to
supplementd intermittent sand filters shdl not exceed 15
gallons per day (gpd)/sg. ft. More conservative gpplication
rates should be provided for low qudity filter influents.
Refer to subsection (d)(3) below.
¢) Condruction Detalls
The criteria of Section 370.940(g) are generdly applicable to
tertiary intermittent sand filters. Also, refer to subsection
(d).
d) Specid Design Condderationsin Lagoon Systems
1) Generd
Low rate sand filter systlems that are intermittently or
periodicaly dosed may be used to reduce suspended solids
from multicell aerated or nonaerated sewage lagoon treatment
plants.
2) Cold Westher Design
Lagoons which have sand filters shdl be designed to provide
gtorage of flows received during cold westher when the filter
is expected to be inoperable.
3) Hydraulic Loading
A) Thefilter area design congderations must include the
following:

i) Thetotd annua flow volume to be treated (Section
370.520(c)(1)) including wet wesether flowsiif the
lagoons are to be used for wet weather storage.

i) The effective net days annudly for filter
operation excluding cold weather shut-down and
filter maintenance time.

iii) Lagoon effluent qudlity.

iv) Extent and riability of flow data from the sewer
sysem.

B) Where sawer system conditions are not favorable or
industria waste loadings are expected to increase dgee

blooms, the loading rate should be limited to 10



gd /ft.(2)/day.
4) Dosing Condderations

A) Methods of Operation
The design should include alowance for periodic dosing
of varied volumes onto the filter while the filter
discharge is shut off, then to be followed by a
filtration period to completely empty thefilter at a
controlled rate.

B) Depth
Thefilter shal be designed for flexibility of dosng
depth from 6 inches to 2 feet.

C) Vvaving, Piping, How Measurement

i) Thefilter shdl be provided with vaving to dlow
shutting off and controlling rate of flow both onto
and from thefilter. A flow measurement welr or
flume shal be provided both on the inlet and
outlet of thefilter for operator control of the
dosing and filtration rates under the faling head
conditions.

i) The outlet valving, piping and flow messurement
shdl be designed to dlow complete drainage of the
filter underdrains a the end of thefilter cycle
to insure aerobic conditions in the filter during
the rest period.

D) Dosing Inlet Structures
The dosing inlet structures shal be designed to
disspateinlet velocity and prevent sand scouring
during the dosing period at the high doserates. The
inlet structures should be arranged to not interfere
with maintenance of the sand surface.
5) Filter Containment Structure
The filter containment may be of vertica concrete walson
three sides (refer to subsection (d)(6) below) or doped
earthen berms with impervious lining, congructed to insure
that no ground surface runoff or slts get onto the sand
asurface. A freeboard of 1 foot above the maximum design
dosing depth should be provided.
6) Access Ramps
Thefilter should be designed with aramp on one end doped
and surfaced for access to the edge of the bed by whedled
vehicle to facilitate removing and replacement of sand.  For
larger filters, concrete tracks at the level of the sand
surface may be desirable to reduce distance sand must be



handled.
(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)

SUBPART L: NUTRIENT REMOVAL

<BSection 370.1200 Phosphorus Removal by Chemica Treatment>>

a) Generd
1) Method
Addition of lime or the salts of duminum or iron may be used
for the chemica remova of soluble phosphorus. The
phosphorus reacts with the calcium, duminum or iron ionsto
form insoluble compounds. These insoluble compounds may be
flocculated with or without the addition of a coagulant aid
such as a polyeectrolyte to facilitate separation by
Sedimentation.
2) DedgnBass
A) Prdiminary Tesing
Laboratory, pilot or full-scaletria of various
chemica feed systems and trestment processes are
recommended to determine the achievable performance
level, cost-effective design criteria, and ranges of
required chemical dosages.
B) Sysem Hexibility
Sysems shdl be designed with sufficient flexibility to
dlow for severd operationd adjusmentsin chemica
feed location, chemicd feed rates, and for feeding
dternate chemica compounds.
b) Process Requirements
1) Dosage
The required chemical dosage shdl include the amount needed
to react with the phosphorusin the wastewater, the amount
required to drive the chemicd reaction to the desired Sate
of completion, and the amount required due to inefficiencies
in mixing or disperson. Excessve chemicad dosage should be
avoided.
2) Chemicd Sdection
A) The choice of lime or the sdts of duminum or iron
should be based on the wastewater characteristics and
the economics of the total system.
B) When limeisused it may be necessary to neutrdize the



high pH prior to subsequent treatment in secondary
biologica sysems or prior to discharge in those flow
schemes where lime trestment is the final step in the
treatment process.
3) Chemicd Feed Points
Sdection of chemical feed points shdl include consideration
of the chemicals used in the process, necessary reaction
times between chemica and polyeectrolyte additions, and the
wastewater treatment processes and components utilized.
Consderable flexibility in feed location should be provided,
and multiple feed points are recommended.
4) Hash Mixing
Each chemicd must be mixed rapidly and uniformly with the
flow stream. Where separate mixing basins are provided, they
should be equipped with mechanical mixing devices. The
detention period should be at least 30 seconds.
5) Flocculation
The particle Sze of the precipitate formed by chemica
treestment may be very smal. Consderation should be given
in the process design to the addition of synthetic
polyelectrolytesto aid settling.  The flocculation equipment
should be adjustable in order to obtain optimum floc growth,
control deposition of solids, and prevent floc destruction.
6) Liquid - Solids Separation
A) The velocity through pipes or conduits from flocculation
basins to settling basins should not exceed 1,5 feet per
second in order to minimize floc destruction.  Entrance
works to settling basins should aso be designed to
minimize floc shear.
B) Settling basin design shdl be accordance with criteria
outlined in Subpart G. For design of the dudge
handling system, specid consideration should be given
to the type and volume of dudge generated in the
phosphorus removal process.
7) Riltration
Effluent filtration shal be consdered where effluent
phosphorus concentrations of less than 1 mg/1 must be
achieved.
c) Feed Systems
1) Location
A) All liquid chemica mixing and feed indtdlaions should
be ingtalled on corrosion-resistant pedestals and
eevated above the highest liquid leve anticipated



during emergency conditions. Refer to Section
370.147(b)(2)(A).

B) Lime feed equipment should be located so asto minimize
the length of durry conduits. All durry conduits
shdl be accessible for cleaning.

2) Liquid Chemicd Feed Pumps

A) Liquid chemica feed pumps should be of the positive
displacement type with variable feed rate. Pumps shall
be selected to feed the full range of chemica
quantities required for the phosphorus mass loading
conditions anticipated with the largest unit out of
savice.

B) Screensand valves shdl be provided on the chemical
feed pump suction lines.

C) Anair bresk or anti-siphon device shall be provided
where the chemical solution stream discharges to the
trangport water stream to prevent an induction effect
resulting in overfeed.

D) Condderation shdl be given to providing pacing
equipment to optimize chemica feed rates.

3) Dry Chemicd Feed System

A) Each dry chemicdl feeder shal be equipped with a
dissolver which is cgpable of providing aminimum
5-minute retention a the maximum feed rate.

B) Polydectrolyte feed ingtallations should be equipped
with two solution vessds and transfer piping for
solution make-up and daily operation.

C) Make-up tanks shall be provided with an eductor funnel
or other appropriate arrangement for wetting the polymer
during the preparation of the stock feed solution.
Adeguate mixing should be provided by alarge-diameter
low-speed mixer.

d) Storage Fecilities
1) Sze

Storage facilities shdl be sufficient to insure that an

adequate supply of the chemicd isavallable a al times.

Exact 9ze required will depend on size of shipment, length

of ddivery time, and process requirements. Storage for a

minimum of a 10-day supply should be provided.

2) Location

A) Theliquid chemicd storage tanks and tank fill
connections shall be located within a containment
sructure having a capacity exceeding the totd volume



of dl sorage vessels. Vaves on discharge lines shdl
be located adjacent to the Sorage tank and within the
containment structure.

B) Auxiliary fadilities, including pumps and controls,
within the containment area shdl be located above the
highest anticipated liquid level. Containment areas
shdl be doped to asump areaand shall not contain
floor drains.

C) Bag storage should be located near the solution make-up
point to avoid unnecessary transportation and
housekeeping problems.

3) Accessories

A) Platforms, stairways, and railings should be provided as
necessary to afford convenient and safe access to al
filling connections, storage tank entries, and measuring
devices.

B) Storage tanks shall have reasonable access provided to
facilitate deaning.

€) Other Requirements
1) Materids All chemica feed equipment and storage facilities
shdl be congtructed of materias resstant to chemica

attack by dl chemicas normally used for phosphorus

treatment.

2) Temperature, Humidity and Dust Control

Precautions shall be taken to prevent chemical storage tanks

and feed lines from reaching temperatures likely to result in

freezing or chemica crydalization at the concentrations
employed. Enclosure hesting or insulation may be required.

Condderation must be given to temperature, humidity and dust

control in dl chemical feed room aress.

3) Cleaning

Congderation shal be given to the accessibility of piping.

Piping should be ingtaled with plugged wyes, tees or crosses

a changesin direction to facilitate cleaning.

4) Drains and Drawoff
Above-bottom drawoff from chemica storage or feed tanks
shdl be provided to avoid withdrawd of settled solidsinto
the feed system. A bottom drain shal adso be ingtalled for
periodic remova of accumulated settled solids.
f) Hazardous Chemica Handling
The requirements of Section 370.147(b), Hazardous Chemica
Handling, shal be met.

g) Sudge Handling



1) Generd
Consderation shal be given to the type and additiond
capacity of the dudge handling facilities needed when
chemicals are added.

2) Dewatering
Design of dewatering systems should be based, where possible,
on an anadysis of the characterigtics of the dudge to be
handled. Congderation should be given to the ease of
operation, effect of recycle streams generated, production
rate, moisture content, dewaterability, fina disposd, and
operating cost.

<BSection 370.1210 Ammonia Control>>

a) Generd
Ammonia control can be accomplished by physicd, chemicd,
biological and ion-exchange techniques. These criteria contain
design standards for alimited number of biologica types and
configurations of ammonia control systems. Other types and
configuration of systlems will be evauated in accordance with
Section 370.520(b).
1) Process Selection

A) Biologicd sysems, normaly used to accomplish
secondary levels of treatment, may be adapted to
function as nitrification systems. In gpplications of
the fixed growth processes staged biological trestment
isnormaly provided. The sngle dage activated dudge
process has been found to be rdiable for nitrification
and is more commonly used than the two-stage activated
dudge process.

B) Because operating data and experience for the fixed
growth processes for nitrification are not well
established, expected performance in dl cases shdl be
based upon experience a smilar full scde
ingalations or thoroughly documented prototype testing
with the particular wastewater. The design shdll
provide the necessary flexibility to perform
satisfactorily within the range of expected waste
characteristics and temperatures.

2) Alkadinity and pH Control
Biologicd utilization of anmoniato produce nitratesis
consumptive of available dkainity in the ratio of 7.14
pounds dkdinity (as CaCO[3]) per pound of ammonia nitrogen



(asN) oxidized. The determination of the need for added
akainity must be caculated and included in the basi's of
design to be submitted with the plan documents for Agency
goprova. Thefollowing factors shal be taken into account
in determining the amount of akainity to be added:

A) The available dkdinity in the raw wastewater and any
Sdestreams,

B) Thetotd ammoniaload (including Sdestreams such as
flows from digesters and dudge handling facilities)
imposed on the process;

C) Thedkdinity needed to maintain pH levelsin the range
of 7.2t0 8.4.

3) Load Equalization
Load equdization shdl be consdered to limit pesk loadings
of anmoniafrom plant Sdestreams or dug sources on the
sewer sysem. For the fixed growth biologicd nitrification

processes, the ammonia loading pesks shal be limited to 150%

of the design average anmonialoading vaue.

b) Intermittent Sand Flters
Intermittent sand filters, used in conjunction with various
primary and secondary trestment systems, may be considered for use
asahbiologica processto convert anmoniato nitrate.
1) Congdruction Details
The congtruction details are generaly as described in
Section 370.940(g).
2) Loading Criteria

A) Following Primary Trestment
The design loading criteria following primary treatment
Is described in Section 370.940(e), (f) and (h) except
that reduced organic loadings should be considered to
insure meeting effluent anmonialimitations.

B) Following Secondary Treatment
The desgn loading criteria following secondary
treatment is described in Section 370.1130(b)(4) and
@)

c) Suspended Growth Systems
1) Applicability

Suspended growth nitrifying systems may be designed asa

sngle stage process with combined carboneous BOD remova and

nitrogenous oxygen demand reductions or as the second stage

of atwo-stage process following afirst stage activated

dudge process or other types of biologica trestment such as

trickling filters



2) Desgn Requirements

A) Aerdion and Mixing
For nitrification, the oxygen requirement for oxidizing
ammoniamust be added to the requirement for
carbonaceous BOD remova. The nitrogen oxygen demand
shall be taken as 4.6 times the peak hourly ammonia (as
N) content of the influent. In addition, the oxygen
demands due to sdestream flows (digestion and dudge
handling facilities and the like) must be considered due
to the high concentrations of BOD and ammonia associated
with such flows. Sufficient aeration and mixing
cgpability shal be provided to maintain a dudge age of
up to 20 days and a dissolved oxygen concentration in
the aeration tank of at least 2 mg/l.

B) Power
Careful congderation should be given to maximizing
oxygen utilization per unit of power input. Unless flow
equdization is provided, the aeration system should be
designed to match the peak hourly load variation while
€CoNoMmizing on power input.

C) Temperature
Careful consderation shdl be given in the design and
seection of agration and mixing equipment to minimize
heet losses and to maintain sewage temperatures of at
leest 50  Fin cold westher.

D) Chemica Feed
Where theratio of anmoniato avalable dkdinity in
the wastewater requiresits use, chemica feed equipment
shdl be provided to maintain adequate akdinity and a
pH level between 7.2 and 8.4.

3) Single Stage Activated Sludge

In addition to the requirements of Section 370.920, the

following criteriashdl govern the design:

A) Organic Loading Organic loading shal not exceed 15
Ibs/day of BOD[5] per 1,000 cu.ft. of available tank
volume.

B) Detention Time
The hydraulic detention time shdl be aminimum of 8
hours based on the plant design average flow as
determined by Section 370.520(c).

4) Activated Sudge Nitrifying Stage Following Secondary

Trestment

The following subsections set out criteriain addition to the



requirements of Section 370.920 for the activated dudge
nitrifying stage following afirs stage activated dudge or
fixed growth process used for carbonaceous BOD removal.
A) Organic Loading
BOD[5] concentration shall be limited to 20-50 mg/1.
B) Detention Time
The hydraulic detention time shdl be aminimum of 6
hours based on the plant design average flow as
determined by Section 370.520(c).
C) Specid Desgn Requirement
The following requirements in addition to subsection
(©)(3) above, shdl be provided:

i) Bypassaround the first stage process to dlow
discharge of raw or primary settled sewage to the
second stage aeration tank as needed as a carbon
source for control of the nitrification process.

i) Careful condderation shdl be given in the design
and selection of covers and ventilation or aeration
and mixing equipment to minimize heat losesin the
firdt stage process and maintain sawage
temperatures of at least 50 F in cold wesather.

d) Fixed Growth Systems
1) Applicability

Nitrifying fixed growth sysems may be used following

activated dudge and fixed growth systems used for

carbonaceous BOD removal.

2) Design Requirements

A) Peak Loadings
In addition to the requirements of Section 370.900, the
design of fixed growth systems shdll take into account
the pesk hourly ammonia content of the influent. The
design shdl provide for ammoniaload equdization in
accordance with subsection (8)(3) above.

B) Temperaure
Adequate cover or housing of the nitrification units
shall be provided and preceding systems shall be
designed or upgraded to minimize heat lossesto maintain
sewage temperatures of at least 50 F in cold weather.

C) Ventilation for Process Air Requirements
Adequate ventilation shall be provided to saisfy the
oxygen demand of the process. Refer to Section
370.900(e)(5).

D) Chemica Feed



Chemica feed equipment shdl be provided to maintain
adequate dkalinity concentrations and apH leve
between 7.2 and 8.4 where the ratio of ammoniato
available dkdinity in the wastewater requiresits use.
E) Post-Process Settling
Sattling tanks following nitrifying fixed growth sysems
shdl be provided and designed in accordance with
Subpart G. A sngle unit will be dlowed if the
applicable BOD and suspended solids effluent limitations
can be met and other serious operationd problems will
not occur when the darifier istemporarily out of
savice.

(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)

<BSection 370.APPENDIX A Table No. 1 - Resdent Occupancy Criteria>>

<PResidence Type>> <PNumber of Persons>>
Efficiency or Studio Apartment 1

1 Bedroom Apartment 15

2 Bedroom Apartment 3

3 Bedroom Apartment 3

Single Family Dwdling 35

Mobile Home 225

<BSection 370.APPENDIX B Table No. 2 - Commonly Used Quantities of Sewage
Flows From Miscdlaneous Type Facilities>>

Gdllons Per Person
Per Day
(Unless otherwise
<PType of Establishment>> <P noted) >>

Airports (per passenger) 5
Bathhouses and svimming pools 10
Camps.
Campground with centra comfort Sations 35
With flush toilets, no showers 25
Construction camps (semi-permanent) 50
Day camps (no medls served) 15
Resort camps (night and day) with
limited plumbing 0



Luxury camps
Cottages and smdl dwelingswith
seasond occupancy
Country clubs (per resident member)
Country clubs (per non-resident member
present)
Dwedlings
Boarding houses
(additiona for non-resident boarders)
Rooming houses
Factories (gallons per person, per shift,
exclusve of industrid wastes)
Hospitas (per bed space)
Hotelswith laundry (2 persons
per room) per room
Ingtitutions other than hospitals including
Nursing Homes (per bed space)
Laundries-sdf service (galons per wash)
Motds (per bed space) with laundry
Picnic parks (toilet wastes only per
park user)

Picnic parks with bathouses, showers and

flush toilets (per park user)
Restaurants (toilet and kitchen wastes

per patron)

Restaurants (kitchen wastes per meal served)
Restaurants (additional for bars and cocktall

lounges)
Schoals:
Boarding

Day, without gyms, cafeterias or showers

Day, with gyms, cafeterias and showers
Day, with cafeterias, but without gyms
or showers
Service stations (per vehicle served)
Swimming pools and bathouses
Theaters.
Movie (per auditorium segat)
Drive-in (per car space)
Trave trailer parks without individud
water and sewer hook-ups (per space)
Trave trailer parks with individud
water and sewer hook-ups (per space)

100

25

10

2

100

20

75
100

150

125

38

10

15
25

10

10

50

100



Workers:
Offices, schools and business
establishments (per shift) 15

(Source: Amended at 21 1ll. Reg. 12444, effective August 28, 1997)

<BSection 370.APPENDIX C Table No. 3 - Air Test Table for Sanitary Sewer
Leakage Testing* >>

SPECIFICATION TIME (MIN:SEC) REQUIRED FOR PRESSURE DROP
FROM 31/2TO 2 1/2 PSIG WHEN TESTING ONE PIPE DIAMETER ONLY
Length of
Sewer Pipe PIPE DIAMETER, INCHES
<PIn Feet>> <P4>> <P6>> <P8>> <P10>> <P12>> <P15>> <P18>>
<P21>> <P24>>

25 0:04 010 0:28 0:28 040 1:.02 1:29 2.01 2:38
50 0:09 0:20 0:35 055 1:19 204 258 4.03 517
75 0:13 0:30 053 1:23 1:59 3:.06 427 6:.04 7:55
100 0:18 0:40 1:10 1.50 2:38 4.08 556 805 10:34
125 0:22 050 1:28 2:18 318 509 7:26 955 11:.20
150 0:26 059 1.46 245 358 6:11 8:30

175 0:31 1:09 2:.03 3:13 437 7:05

200 0:35 1:.19 221 340 517 12:.06

225 0:40 1:29 2:38 4.08 5:40 10:25 13:36
250 0:44 1:39 2:56 4:35 831 11:35 15.07
275 0:48 1:49 314 4:43 9:21 12:44 16:38
300 0:53 1.59 331 10:12 13:53 18:09

350 1:.02 2:19 347 816 11:54 16:12 21:10
400 1:10 2:38 6:.03 9:27 13:36 18:31 24:12
450 1:19 2:50 6:48 10:38 15:19 20:50 27:13
500 1:28 514 7:34 11:49 17.01 23.09 30:14

*From Standard Specifications for Water and Sewer Main Congtruction in
Illinois, Fourth Edition, May, 1986. (Copies may be obtained from Illinois
Society of Professona Engineers, Springfield, [llinois 62704.)

(Source: Amended at 21 ll. Reg. 12444, effective August 28, 1997)

<BSection 370.APPENDIX D Figure No. 1 - Design of Sewers - Ratio of Peak
Flow to Dally Average Flow>>



<BSection 370.APPENDIX E Figure No. 2 - Primary Settling>>

<BSection 370.APPENDIX F Figure No. 3 - B.O.D. Remova Single Stage
Trickling Flter Units Including Pogt Settling - No Recirculation Included>>

<BSection 370.APPENDIX G Figure No. 4 - Break Tank Sketch for Potable Water
Supply Protection>>

<BSection 370.APPENDIX H Old Section Numbers Referenced (Repea ed)>>

(Source: Repeded a 21 11l. Reg. 12444, effective August 28, 1997)



