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RESOLUTION

A RESOLUTION REGULATING THE USE OF PUBLIC AND
PRIVATE SEWERS AND DRAINS, PRIVATE SEWAGE
DISPOSAL, THE INSTALLATION AND CONNECTION OF
BUILDING SEWERS, AND THE DISCHARGE OF WATERS
AND WASTES INTO THE PUBLIC SEWER SYSTEM(S);
AND PROVIDING PENALTIES FOR VIOLATIONS
THEREOF.

ADOPTED , 20 -

Commissioner offered the
following preamble and resolution and moved its adoption, which
motion was seconded by Commissioner

WHEREAS, i1t is provided in Section 6117.01 et. seq. of the Ohio Revised
Code, that the Board of County Commissioners of any County may create sewer
districts and may acquire, construct, maintain and operate a system of sanitary
sewers and sewage treatment works or disposal works, for the purpose of
preserving and promoting the public health and welfare and they may make,
publish, and enforce rules and regulations for the construction, maintenance,
protection and use of such sewerage systems, and they may fix reasonable rates
or charges of rents to be paid to the County for the use and maintenance of
such sewers or sewage treatment or disposal works; and

WHEREAS, the Board of County Commissioners have heretofore created, or
will create, sewer districts in Trumbull County, and have, or will have, in
operation therein a sanitary sewerage system for the purpose of collecting
sewage and conveying the same away from the premises where produced to a sewage
treatment plant; and

WHEREAS, the Board of County Commissioners, in order to promote the
public health and welfare has found it necessary to revise and enforce certain
rules and regulations pertaining thereto and to fix reasonable rates or charges
for rents to be paid by every person, firm or corporation whose premises are
served by a connection to such sewers or sewage treatment or disposal plant.
The user charge portion of said rates or charges shall be placed in a fund to
be used to pay the cost of management, operation and maintenance of the sewers
and sewage treatment plants. The sums established for replacement shall be set
aside in a replacement fund and used only for the cost of replacement. Revenues
received from rates and charges over and above user charges may be used for the
enlargement of sewer or sewage treatment or disposal plants; for the payment of
the interest and principal on any debt incurred for the construction of such
sewers or sewage treatment or disposal plant; or for the creation of a sinking
fund for the payment of such debt;

NOW, THEREFORE, BE 1T RESOLVED, by the Board of County Commissioners of
Trumbull County, Ohio, that it is necessary, for the purpose of preserving and
promoting the public health and welfare, to revise, publish, and enforce rules
and regulations pertaining to the construction, maintenance, protection, and
use
of water and sewerage systems iIn the Sanitary Sewer Districts in Trumbull
County, and to fix reasonable rates or charges for the use of such sewers and
sewage treatment or disposal plant as follows:



ARTICLE 1
DEFINITIONS

Unless the context specifically indicates otherwise, the meaning of terms
in these rules and regulations shall be as follows:

SECTION 101. "ACT"™ means the Clean Water Act (33 U.S.C. 1251 et seq), as
amended. Public Law 92-500, and any amendments thereto; as well as any
guidelines, limitations and standards promulgated by the U.S. Environmental
Protection Agency pursuant to the Act.

SECTION 102. "BIOCHEMICAL OXYGEN DEMAND (BOD)'" means the quantity of
oxygen, expressed in parts per million by weight, utilized in the biochemical
oxidation of organic matter under standard laboratory conditions for five days
at a temperature of twenty degrees centigrade. The laboratory determinations
shall be made iIn accordance with the Environmental Protection Agency
"Guidelines Establishing Test Procedures for Analysis of Pollutants' (Ref. 40
CFR, Part 136 and amendments thereto).

SECTION 103. "BUILDING SEWER'™ shall mean that part of the sanitary sewer
system which connects the plumbing of the house or building to a public
sanitary sewer. The building sewer begins three feet from the outside face of
the building wall.

SECTION 104. "BUILDING DRAIN"™ means that part of the horizontal piping of
a building drainage system which extends from a point three feet outside of the
building wall and which receives rain water, surface water, ground water, sub-
surface water, condensate, cooling water or other similar discharge and
conveys it to a public storm drain.

SECTION 105. '""CATEGORICAL PRETREATMENT STANDARDS'" means the National
Pretreatment Standards specifying quantities or concentrations of pollutants or
pollutant properties which may be discharged or introduced into the sewage
disposal system by specific Industrial Users.

SECTION 106. "CHEMICAL OXYGEN DEMAND (COD)" shall mean the quantity of
oxygen utilized in the chemical oxidation of organic matter under standard
laboratory procedures expressed in milligrams per liter.

SECTION 107. "COMBINED SEWER"™ shall mean a sewer intended to receive both
sewage and storm or surface water.

SECTION 108. ""COMPATIBLE POLLUTANT™ means the BOD, suspended solids, pH
and fecal coliform bacteria, plus additional pollutants identified in the NPDES
permit if the Wastewater Treatment Plant was designed to treat such pollutants,
and in fact does remove such pollutants to a substantial degree. Examples of
such additional pollutants may include: a) COD; b) total organic carbon; c)
phosphorus and phosphorus compounds; d) nitrogen and nitrogen compounds; e)
fats, oils, and greases of animal or vegetable origin except as prohibited
under Section
403.

SECTION 109. "COUNTY"™ shall mean Trumbull County, Ohio.
SECTION 110. ""COOLING WATER™ or "INDUSTRIAL COOLING WATER™ means the

unpol luted water discharged from any system of condensation, air-conditioning
cooling, refrigeration or other similar use which meet the criteria established



by the OEPA for effluents discharged to water courses in Trumbull County, Ohio.

SECTION 111. "DEBT SERVICE"™ means the payment requirements to retire the
Sewage Disposal System debt through cash generated during the period of time
that the debt is outstanding. Any incremental charge for the recovery of "Debt
Service" may be included in the sewer service charge.

SECTION 112. "DEBT SERVICE FUND" means a fund to which monies are
deposited which are collected for the purpose of Debt Service as defined in
Section 111 above. Unless the collection of such monies complies with the User
Charge requirements, the monies in this fund shall not be used for any cost or
expense of providing waste treatment services.

SECTION 113. ""'DOMESTIC SEWAGE OR SANITARY SEWAGE'™ shall mean sewage
derived principally from dwellings, business buildings, institutions and the
like, originating as wastes from kitchens, water closets, lavatories,
bathrooms, showers, and laundries.

SECTION 114. "FLOATABLE OIL"™ means oil, fat, or grease in a physical
state such that it will separate by gravity from wastewater by treatment in an
approved pretreatment facility.

SECTION 115. "FOUNDATION DRAINS™ shall mean sub-surface drains laid
around the foundation of a building, either within or outside of the building
foundation for the purpose of carrying ground or sub-surface water to some
point of disposal.

SECTION 116. "GARBAGE"™ means the residue from the preparation and
dispensing of food, and from the handling, storage and sale of food products
and produce.

SECTION 117. "GROUND GARBAGE'™ means the residue from the preparation,
cooking and dispensing of food that has been shredded to such degree that all
particles will be carried freely in suspension under the flow conditions
normally prevailing in public sewers with no particle greater than one-half
inch in any dimension.

SECTION 118. "INCOMPATIBLE POLLUTANT' means any pollutant which is not a
compatible pollutant as defined in Section 108.

SECTION 119. "INDIRECT DISCHARGE"™ means the discharge or the introduction
of non-domestic pollutants from a source regulated under the Act into the
sewage disposal system.

SECTION 120. "INDIVIDUAL OR PRIVATE SEWAGE DISPOSAL SYSTEM™ means an
independent sewage disposal system found to be adequate and approved by the
Health Department.

SECTION 121. "INDUSTRIAL SEWAGE'™ shall mean the liquid wastes from
industrial or commercial processes as distinct from "domestic sewage™.

SECTION 122. "INTERCEPTOR"™ means a device designed and installed so as to
separate and/or retain deleterious, hazardous or undesirable matter from normal
wastes, and permits normal wastewater to discharge into the disposal terminal
by gravity.



SECTION 123. "INTERFERENCE"™ means a discharge which, along or in
conjunction with a discharge or discharges from other sources, both: Inhibits
or disrupts the POTW, its treatment processes or operations, or its sludge
processes, use or disposal.

SECTION 124. "NATURAL OUTLET"™ means any outlet into a watercourse, pond,
ditch, lake or other body of surface water.

SECTION 125. "NEW SOURCE'" shall mean any building, structure, facility or
installation from which there is or may be a discharge of pollutants, the
construction of which commenced after the publication of proposed Pretreatment
Standards under Section 307(c) of the act as defined under 403.3(Kk).

SECTION 126. "NON-SIGNIFICANT INDUSTRIAL USER"™ is defined as an
Industrial User which discharges only sanitary wastes or sanitary wastes and
non-contact cooling water. The discharge from a Non-Significant Industrial User
contains conventional pollutants of normal strength and does not present a
threat to
the Wastewater Treatment Plant.

SECTION 127. ""NORMAL STRENGTH SEWAGE OR WASTES'"™ as defined for the
purpose of determining surcharge shall mean sewage having an average daily
suspended solids concentration of not more than 250 parts per million, an
average daily BOD concentration of not more than 200 parts per million, an
average chlorine demand of not more than 30 parts per million, and shall not
contain any of the characteristics prohibited by Section 403 of not more than
the respective limitations as provided for therein.

SECTION 128. "NPDES PERMIT"™ means the National Pollutant Discharge
Elimination System permits issued to Trumbull County,
Ohio.

SECTION 129. "OEPA'"™ shall mean the Ohio Environmental Protection Agency.

SECTION 130. "OPERATION AND MAINTENANCE COSTS" shall mean all expense of
collecting, pumping, treating and disposing of wastewater.

SECTION 131. ""PASS THROUGH™ means a discharge which exits the POTW into
waters of the United States in quantities and concentrations which alone or in
conjunction with a discharge or discharges from other sources, is a cause of a
violation of the POTW"s NPDES permit.

SECTION 132. "PARTS PER MILLION (PPM)'"™ means a weight-to-weight ratio;
the parts-per-million value multiplied by the factor 8.345 shall be equivalent
to pounds per million gallons of water. "Milligrams per liter” (mg/l) is a
synonymous term.

SECTION 133. "PERSON" means any and all persons, natural or artificial,
including any individual, firm, company, municipal or private corporation,
association, society, iInstitution, enterprise, governmental agency or other
entity.

SECTION 134. "pH"™ means the logarithm of the reciprocal of the weight of
hydrogen ions in grams per liter of solution.



SECTION 135. "POLLUTANT' means the dredged spoil, solid waste,
incinerator residue, wastewater, garbage, wastewater sludge, munitions, wrecked
or discarded equipment, rock, sand, cellar dirt, and industrial, municipal,
commercial, domestic and agricultural waste discharged into water.

SECTION 136. '""PRETREATMENT"™ means the reduction of the amount of
pollutants, the elimination of pollutants, or the alteration of the nature of
pollutant properties in wastewater to a less harmful state prior to or in lieu
of discharging or otherwise introducing such pollutants into the sewage
disposal
system.

SECTION 137. "PUBLIC SEWER™ means a sewer in which all owners of abutting
properties have equal rights, and is owned and/or controlled by the County.

SECTION 138. ""REPLACEMENT COSTS™ shall mean expenditures for obtaining
and installing equipment, accessories, or appurtenances which are necessary
during the useful life of the sewage works to maintain or regain the capacity
and performance for which such works were designed and constructed. Unless
specifically excluded, the term operation and maintenance shall include
replacement.

SECTION 139. "REPLACEMENT FUND"™ means a fund to which monies are
deposited which are collected for the purpose of replacement as defined in
above. The monies deposited in this fund and any interest earned thereon shall
be used solely for the purpose of replacement.

SECTION 140. "SANITARY ENGINEER"™ shall mean and designate the Sanitary
Engineer of Trumbull County, Ohio.

SECTION 141. "SANITARY SEWER"™ shall mean a pipe or conduit designed for
the purpose of carrying domestic sewage or industrial sewage from the point of
origin to a sewage treatment or disposal works or to a place of disposal and
which is not intended to carry storm, surface, cooling, ground, or sub-surface
waters.

SECTION 142_. "SANITARY SEWER FUND"™ means a fund to which monies received
from user charges are deposited and from which is paid all costs and expense
incurred for operation and maintenance of the County®"s sewage disposal works.

SECTION 143. "SEWAGE'" synonymous with "WASTEWATER" means the spent water
of a community. From the standpoint of source, it may be a combination of the
liquid and water-carried wastes from residences, commercial buildings,
industrial plants, and institutions, together with any groundwater, surface
water, and storm water that may be present.

SECTION 144 . '"SEWAGE WORKS'"™ shall mean all of the facilities for
collecting, pumping, treating and disposing of sanitary sewage.

SECTION 145. "'SEWER'" means a pipe or conduit for collecting
and transporting sewage.

SECTION 146. '"SEWER SERVICE CHARGE"™ means the basic fee levied on all
users of the County sewage disposal system whose wastes do not exceed in
strength the concentration values established as representative of normal
sewage. This charge to include the Users Charge as hereinafter defined and any



other charge related to the construction and use of the County sewer system
that may be permitted by law, including debt service.

SECTION 147. "SHALL™ is mandatory; "MAY"™ is permissive.

SECTION 148. '"'SIC MANUAL" means the Standard Industrial Classification
Manual, 1972, Office of Management and Budget, as amended and supplemented.

SECTION 149. "SIGNIFICANT-MAJOR INDUSTRIAL USER"™ means:

(a) Except as provided in part (b) of this section, the term Significant-
Major Industrial User is defined as an Industrial User which meets any of the
following criteria:

(i) Is a high-flow (over 25,000 gallons per day) Industrial User
which is currently monitored by County personnel as part of the quarterly
report requirement.

(ii) Is known or suspected of violating one of the prohibited
discharge provisions of 40 CFR part 403.5.

(iii) Contributes 10 percent or more of the allocated load of a
priority pollutant to the Wastewater Treatment Plant.

(iv) Contributes 20 percent or more of the allocated sludge load of
a priority pollutant.

(b) The Sanitary Engineer may at any time, on its own initiative or in
response to a petition received from an Industrial User, determine that a Non-
Categorical Industrial User is a Non-Significant Industrial User if the
Industrial User has no reasonable potential to adversely affect the POTW"s
operation or for violating any pretreatment standard or requirement.

SECTION 150. "SIGNIFICANT-MINOR INDUSTRIAL USER" means:

(a) Except as provided in part (b) of this section, the term Significant-
Minor Industrial User is an Industrial User which meets any of the following
criteria:

(i) Discharges priority pollutants at loadings which would normally
not present a threat to the Wastewater Treatment Plant meeting its effluent
limitations or sludge use criteria.

(ii) Discharges only sanitary wastewaters, but has priority
pollutants present at the facility which could enter the sanitary sewer
as a result of a spill or a cleaning or maintenance activity.

(iii) Discharges conventional pollutants that would possibly cause
a problem at the Wastewater Treatment Plant if a slug of a pollutant entered
the sanitary sewer system.

(b) The Sanitary Engineer may at any time, on its own initiative or in
response to a petition received from an Industrial User, determine that a Non-
Categorical Industrial User is a Non-Significant Industrial User if the
Industrial User has no reasonable potential to adversely affect the POTW"s
operation or for violating any pretreatment standard or requirement.



SECTION 151. "SLUG LOAD" shall mean any pollutant, including oxygen
demanding pollutants released in a discharge at a flow rate and/or pollutant
concentration which will cause interference with the POTW.

SECTION 152. "SPECIFICATION FOR MATERIALS" means standards of
specifications identified by the following abbreviations:

ANSI: American standards approved by the American National Standards
Institute, Inc., 1430 Broadway, New York, New York, 10018.

ASTM: Standards and tentative standards published by the American Society
for Testing of Materials, P.O. Box 7510, Philadelphia, Pennsylvania, 19101.

Commercial standards representing recorded voluntary recommendations of
the trade, issued by the United States Department of Commerce and obtainable
from the Superintendent of Documents, Government Printing Office, Washington,
D.C., 20234.

SECTION 153. "STANDARD METHODS™ means the examination and analytical
procedures set forth in the Environmental Protection Agency "Guidelines
Establishing Test Procedures for Analysis of Pollutants™ (Ref. 40 CFR, Part 136
and amendments thereto).

SECTION 154. "STORM SEWER™ or ""STORM DRAIN" shall mean a sewer which
carries storm, surface, cooling, and drainage water, but excludes domestic and
industrial sewage.

SECTION 155. "STORMWATER RUNOFF'" means that portion of the rainfall that
is drained into the sewers.

SECTION 156. '""SURCHARGE"™ means the assessment in addition to the user
charge which is levied on those persons whose wastes are greater in strength
than the concentration values established as representative of normal sewage.

SECTION 157. ""'SUSPENDED SOLIDS"™ means solids that either float on the
surface of, or are in suspension or will settle in water, sewage or industrial
waste, and which are removable by a laboratory filtration device. Quantitative
determination of suspended solids shall be made in accordance with the
Environmental Protection Agency "Guidelines Establishing Test Procedures for
Analysis of Pollutants' (Ref. 40 CFR, Part 136 and amendments thereto).

SECTION 158. "TOXIC POLLUTANTS"™ shall include but not necessarily be
limited to aldrin-dieldrin, benzidine, cadmium, cyanide, DDT-endrin, mercury,
polychlorinated byphenyls (PCB"s) and toxaphene. Pollutants included as 'toxic"
shall be those promulgated as such by the USEPA.

SECTION 159. "UNPOLLUTED WATER OR LIQUID"™ means any water or liquid
containing none of the following: free or emulsified grease or oil; acids or
alkalines; substances that may impart taste and odor or color characteristics;
toxic or poisonous substances in suspension, colloidal state or solution;
odorous or otherwise obnoxious gases. It shall contain not more than 2,500
parts per million by weight of dissolved solids and not more than ten parts per
million each of suspended solids or biochemical oxygen demand (BOD). Analytical
determinations shall be made in accordance with the Environmental Protection
Agency "Guidelines Establishing Text Procedures for Analysis of Pollutants”
(Ref. 40 CFR, Part 136 and amendments thereto).



SECTION 160. "UPSET"™ means an exceptional incident in which a User
unintentionally and temporarily is in a state of noncompliance with the
standards set forth in this ordinance due to factors beyond the reasonable
control of the User and excluding noncompliance to the extent caused by
operational error, improperly designed treatment facilities, inadequate
treatment facilities, lack of preventive maintenance, or careless or improper
operation thereof.

SECTION 161. "USEPA"™ shall mean the United States Environmental
Protection Agency.

SECTION 162. "USER CHARGE™ means the charge to each recipient of waste
treatment services within the County®s service area, representing a
proportionate share of the costs of operation and maintenance including
replacement of all waste treatment service provided.

SECTION 163. "USER CLASS™ means the division of users within the County~"s
service area by the origin of the sewage discharged and by the similarity of
the function of such users. Stated in four (4) general classes, they are:

(A) "Commercial User™, a commercial business discharging wastewater;
users not categorized as residential or industrial.

(B) "Industrial User'"™, a person who discharges to the County"s sewage
disposal system liquid wastes resulting from processes employed in industrial
or
manufacturing, or from the development of any natural resource.

(C) "Other Public Authority User"™, shall mean a special class of user who
usually contributes a primarily segregated domestic waste or waste from
sanitary conveniences. This class usually includes hospitals, sanitariums,
prisons, or charitable institutions, schools and all other government user
(Federal, State and Local).

(D) "Residential User"™, shall mean single family or equivalent residences
which discharge only wastes from sanitary conveniences.

SECTION 164. "WASTEWATER TREATMENT PLANT"™ or "WWTP' means an arrangement
of devices and structures for treating and disposing of sewage and sludge.

SECTION 165. "WATERCOURSE'™ means a channel in which a flow of water
occurs, either continuously or intermittently.



ARTICLE 11
USE OF PUBLIC SEWERS REQUIRED

SECTION 201. The discharge of any sanitary sewage, industrial sewage or
polluted waters to any natural outlet, except where suitable treatment has been
provided in accordance with subsequent provisions of these rules and
regulations is prohibited.

SECTION 202. Except as hereinafter provided, the construction or
maintenance of any privy, privy vaults, septic tanks, cesspool, or other
facility intended or used for the disposal of sewage shall be prohibited.

SECTION 203. The owner of all houses, buildings or properties used for
human occupancy, employment, recreation, or other purpose abutting on any
street, alley, or right-of-way in which there is located a public sanitary
sewer, is hereby required at his expense to install suitable toilet facilities
therein, and to connect such facilities directly with the proper public sewer
in accordance with the provisions of these rules and regulations, within ninety
(90) days after date of official notice to do so.

SECTION 204. Where a public sanitary sewer is not available under the
provisions of Section 203, a private sewage disposal system complying with the
requirements of Trumbull County shall be constructed.

SECTION 205. Additional sanitary sewer extensions to areas where service
are not conveniently available shall be made according to one of the following
plans:

PLAN 1. Property owners in such an area may petition the Board of County
Commissioners (hereinafter designated ' Board') for the installation of such
extensions, thereby agreeing, among other things, to the assessments and
methods of financing provided in Chapter 6117, Ohio Revised Code. Thereafter,
the Board shall determine whether it is in the public interest to proceed with
such extension in accordance with said Chapter 6117.

PLAN 2. The Board may permit, subject to approval of the Ohio
Environmental Protection Agency, the owner or owners of property to be served
with sewer to have such sewer extensions installed by private contract (see
Procedures and Agreement to be followed on all Private Sewer and Water
Extension Improvements) under Section 307.73 of the Ohio Revised Code. However,
the installation of the sewer extensions to the County"s sanitary sewer system
shall be under the control and supervision of the Board and its agents. Such
control and supervision shall include prior approval of plans, specifications,
profiles, materials and installation, when complete, be conveyed to Trumbull
County, together with an easement of 20 feet, or 10 feet on each side of the
installation, for use during maintenance, inspection, replacement and repair,
provided, however, that no such easement shall be required if the extension is
installed in a State, County, Township highway or road right of way. The Board
will also require that monies or a bond with a compensated corporate surety
qualified to do such business in the State of Ohio, be deposited with the
County in an amount not less than 20 percent of the estimated construction
cost. These monies and/or the bond shall be for any defect in any work or
materials associated with the improvement. Any sums expended by the County or
its agents for inspection, maintenance, repairs or for replacement during the
period of installation shall be paid to the County from said extended the sewer
(see Private Agreement Language-Appendix A). After the expiration of said two-



year period, any sums remaining in any deposit of monies shall be returned and
any bond shall be released.

PLAN 3. The Board will extend the sewer to new areas on its initiative.
The decision to take such action will be at the sole discretion of the Board,
and will depend on many factors including but not limited to the availability
of sufficient surplus funds, the availabilty of grants and/or loans to spur
economic development, the ability to service additional bonds, the needs of the
area requesting service and the number of persons willing to contract and pay
for such service. Any local costs by the County shall be recaptured if not by
assessment by a reimbursement.

PLAN 4. The Board shall extend the sewers to new areas is such is ordered
by the Ohio Environmental Protection Agency as provided in Chapter 6117.34 of
the Ohio Revised Code.

A. Both sewer mains and trunk sewers shall be located and sized as
determined by the Trumbull County Sanitary Engineer®s Department, based on
engineering considerations and district requirements in accordance with the
County®s General Plan of Sewage or reports determining the specific needs of an
area. All construction shall be inspected by the Trumbull County Sanitary
Engineer®s Department or his designated Representative. Five (5) day notice
shall be given to the Trumbull County Sanitary Engineer®s Department prior to
commencing any
construction.

Unless special conditions warrant the installation of smaller sewer
mains, all sewer mains shall be a minimum of eight inches (8") size.

In cases where sewer mains must be larger than eight inches (8') to also
perform the function of trunk sewers, combination service-trunk mains shall be
constructed.

Sewer mains shall be constructed along the full frontage of a premise
when platted, or when in the opinion of the Sanitary Engineers, unplatted and
undeveloped premises may be constructed to the point selected by the Trumbull
County Sanitary Engineer®s Department

In special cases, the Sanitary Engineer®s Department may waive the above
requirements when there is no possibility of a sewer main being needed beyond
the premises. However, the requirements that no premises shall be served with
sewage until an equitable and equivalent payment for a sewage main has been
made, shall not be abrogated.

The above determinations by the Trumbull County Sanitary Engineer®s
Department are subject to the approval of the Trumbull County Commissioners.

B. AIl new or modified sewer lines shall be tested, before the sewer
service shall be received. All testing shall be conducted or supervised by the
Trumbull County Sanitary Engineer®s Department. In cases of a Private Extension
costs for such testing shall be bored by the responsible party named in the
Agreement. Newly constructed lines shall be tested not sooner than thirty (30)
days from completion unless authorized by the Trumbull County Sanitary Engineer
due to extenuating circumstances. Any request for a variance shall be made in
writing to the Trumbull County Sanitary Engineer®s Department.
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C. All new and modified sewer lines shall be pressure tested as directed
by the Trumbull County Sanitary Engineer®s Department and test must be
completed before service will be received.

D. All sanitary sewer work shall be done in accordance with the Trumbull
County Sanitary Engineer Department requirements and specifications (see
appendix B). These specifications are subject to change with regard to current
construction standards and materials choose by the Trumbull County Sanitary
Engineer®s Department.

E. The part of the service beyond the right-of-way shall be installed and
maintained by the owner of the property, at the owner’s expense.

11



Article 111
Building Sewers and Connections

SECTION 301. No unauthorized person shall uncover, make any connections
with or openings into, use, alter, or disturb any public sewer or appurtenance
thereof without Ffirst obtaining a written permit from the Sanitary Engineer.

Provided however, no new permit will be issued when it has been
determined by the Sanitary Engineer that there does not exist sufficient
capacity in the Sewage Works, including collecting, pumping, treating and
disposing of wastes as may be discharged by the applicant of such new permit.

SECTION 302. There shall be three (3) classes of building sewer permits:
(1) for residential, (2) for commercial service, and (3) for service to
establishments producing industrial sewage. In each case, the owner or his
agent shall make application on a special form to be obtained from the Trumbull
County Sanitary Engineer. The permit application shall be supplemented by any
plans, specifications or other information considered pertinent in the judgment
of the Sanitary Engineer. A permit and inspection fee of Fifty Dollars ($50.00)
for a residential service, One Hundred Dollars ($100.00) for a commercial
service, and One Hundred and Fifty Dollars ($150.00) for an industrial service
shall be paid to the Sanitary Engineering Department at the time the permit is
obtained. A tap-in fee shall also be paid in conjunction with the permit fee.
The tap-in fee shall be in accordance with the Sanitary Engineer Department”s
established rates, methods and procedures dealing with individual sewer
districts as authorized by the Trumbull County Commissioners and Article VI,
User Charge Requirements.

SECTION 303. Permits to open, alter, or disturb any public sewer or
appurtenance thereof will be issued only to a person, firm, or corporation
engaged in the business as a drain or sewer builder and has obtained a license
therefore from the Trumbull County Sanitary Engineer.

SECTION 304. The person, firm, or corporation to whom a permit is issued
will be held responsible for the proper installation of the building sewer in
accordance with the rules and regulations contained herein and shall indemnify
and save harmless the County of Trumbull from any loss or damage that may
directly or indirectly be occasioned by the installation of the building sewer.

SECTION 305. All cost and expense incident to the installation and
connection of the building sewer shall be borne by the owner. No permits shall
be issued to owners or their agents who are delinquent in payment of costs and
expenses from previous permits, installations or connections.

SECTION 306. The applicant for the building sewer permit shall notify the
Sanitary Engineer at least forty-eight (48) hours in advance as to when the
building sewer is ready for inspection and connection to the public sewer. The
connection shall be made under the supervision of the Sanitary Engineer or his
representative. The Sanitary Engineer or his representative may require such
tests as are necessary to insure there are no roof or sub-surface drains
connected to the building sewer.

SECTION 307. A separate and independent building sewer shall be provided
for every building; except where one building stands at the rear of another on
an interior lot and no private sewer is available or can be constructed to the
rear building through an adjoining alley, court, yard, or driveway, the

12



building sewer from the front building may be extended to the rear building;
provided a proper easement for use and maintenance of said sewer is stated on
application. The premises to be served must front the road, street or right-of
way in which the service main is located. No service line shall be installed
which does not abut the street, road or right-of-way or where a service main is
to be located.

SECTION 308. Old or existing building sewers may be used in new buildings
or alterations only when they are found, on examination and test by the
Sanitary Engineer, to conform to the requirements contained herein for new
building sewers.

SECTION 309. The building sewer shall be constructed of 6-inch internal
diameter PVC polyvinyl chloride, ASTM specification D3034-81 or equal; cast
iron soil pipe ASTM specification A 74-42 or equal; or other suitable material
approved by the Sanitary Engineer. All joints shall be made with rubber or pre-
molded plastic joints cast in the bell or molded on the spigot at the factory.
Sanitary sewer specification involving materials and construction methods are
found in Appendix B.

SECTION 310. The building sewer shall be laid at uniform grade and in
straight alignment insofar as possible. Changes in direction shall be made only
with properly curved pipe and fittings.

SECTION 311. All joints and connections shall be made gas tight and water
tight. The Sanitary Engineer may require the sewer tapper to demonstrate the
water tightness of the joints by such tests as may be necessary.

SECTION 312. The building sewer shall have a minimum fall of one-fourth
inch per lineal foot from the building to the public sewer. The Sanitary
Engineer may, by special permission in each case, authorize the building sewer
to be constructed with a fall as little as one-eighth inch per lineal foot if
he determines such procedure to be desirable.

SECTION 313. The interior of each length of pipe shall be made perfectly
clean and free from offsets, fins, and projections before the next length is
connected thereto. All building sewers shall be graded by line and pole, the
line being first leveled from the building to the lateral or public sewer and
then lowered at the lateral end to obtain the required fall.

SECTION 314. Building sewers shall not be constructed any closer in
parallel than three (3) feet to any exterior wall, cellar, basement, or
cistern. The building sewer within ten (10) feet of the building wall, cellar
or basement shall be ductile iron pipe and shall be a minimum of three (3) feet
in depth. A 4-inch by 6-inch increase shall be connected to the cast iron pipe
extending under the building foundation.

SECTION 315. Where the building sewer will cross unstable soil or close
to a tree or trees where roots may enter the joints, extra heavy ductile iron
or PVC class SDR 26, shall be required.

SECTION 316. All excavation required for the installation of a building
sewer shall be open trench with substantially vertical side, using such
sheeting as may be necessary. The bottom of the excavation shall be shaped as
nearly as possible to fit the lower half of the sewer to provide for uniform
bearing. In the event the trench is excavated below the required grade of the
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pipe, the excess space shall be filled with No.57 crushed stone. No backfill
shall be placed until the work has been inspected.

SECTION 317. Water and gas service shall not be laid in the same trench
as the building sewer.

SECTION 318. The building sewer shall be backfilled to an elevation at
least 6-inches over the top of the pipe by tamping in 6-inch layers. Soil
containing stones larger than 3-inches in the greatest dimension shall not be
used for this portion of the backfill. The balance of the backfill may be
deposited in any manner which will not damage the pipe or disturb the alignment
or grade of the sewer, except that the balance of the backfilling shall be done
and with such material as may be required by the permit referred to in Section
320 herein.

SECTION 319. The connection of the building sewer into the public sewer
shall be made by the "Y" branch, if such branch is available at a suitable
location. The cap or plug must be removed with care to avoid damage to the bell
of the branch or to the lateral sewer. If the public sewer is twelve (12)
inches iIn diameter or less, and no properly located "Y' branch is available,
the owner shall at his own expense install a "Y' branch in the public sewer at
the location specified by the Sanitary Engineer. Where the public sewer is
greater than twelve (12) inches in diameter, and no properly located "Y" branch
is available, an approved saddle with a "Y' branch shall be installed into the
public sewer to receive the building sewer, with entry in the downstream
direction at an angle of about forty-five (45) degrees. A forty-five (45)
degree elbow may be used to make such connection. This connection shall be
watertight and made in the presence of the inspector from the County Sanitary
Engineering Department.

SECTION 320. The person to whom a permit is issued shall be responsible
for obtaining any required permits to open cut any street, road or alley, from
the appropriate political body or official having authority or jurisdiction
over such work. He shall enclose each opening which he may make in the public
street, roads, or alleys with sufficient barriers and shall maintain SAFETY
LIGHTS at night, take all necessary precautions to guard the public effectually
against all accidents from the beginning of the work.

SECTION 321. The permit holder will be required to repair or restore any
drains or service lines damaged or disturbed by him during the construction of
the building sewer.

SECTION 322. No person shall discharge or cause to be discharged any
storm water, surface water, ground water, roof run-off, sub-surface drainage,
cooling water or unpolluted industrial process water to any sanitary sewer.

SECTION 323. It shall be unlawful to discharge into the building sewer
the surface water which collects in basement or foundation excavations. If the
building sewer is completed before the plumbing is to be connected, the sewer
builder shall provide a 4-inch water tight cap or plug in the 4-inch by 6-inch
increaser which shall not be removed until the plumber is ready to connect the
plumbing to the building sewer. Any surface water accumulation shall be pumped
out onto the surface of the ground with a portable pump.

SECTION 324. No person, drain-layer, plumber or contractor shall connect

the sub-surface foundation drains to the building sewer which discharges into
the sanitary sewer. A sump pump will be installed in all basements for the
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purpose of receiving and discharging the ground water from said foundations up
into a storm sewer, or roadside gutter or ditch when gravity flow is not
available.

SECTION 325. For grease, oil, and inorganic material such as sand, grit,
etc., interceptors shall be provided when in the opinion of the Sanitary
Engineer, they are necessary for the proper handling of liquid wastes
containing floatable grease in excessive amounts or any flammable wastes, sand,
or other harmful ingredients; except that such interceptors shall not be
required for private living quarters or dwelling units. All interceptors shall
be of a type and capacity approved by the Sanitary Engineer, and shall be
located as to be readily and easily accessible for cleaning and inspection. In
the maintaining of these interceptors the owner(s) shall be responsible for the
proper removal and disposal by appropriate means of the captured material and
shall maintain records of the dates, and means of disposal which are subject to
review by the Sanitary Engineer. Any removal and hauling of the collected
materials not performed by the owner(s)" personnel must be performed by
approved waste disposal firms.

SECTION 326. In order to determine the volume and concentration of waste
discharged by any person, facility or existing sanitary system for the purpose
of determining the applicable sewerage service charge, the Sanitary Engineer
may use as the figure representing the volume of sewage discharge into the
sewer system (@) the amount of water supplied to the premises; (b) the volume
of sewage discharged to the sewer system as determined by an approved sewer
flow monitoring equipment taken at a control manhole installed and maintained
by the owner, at the owner®s expense; or (c) a figure determined by any
combination of the foregoing. Such requirement shall be at the discretion of
the Sanitary Engineer®s Department. Furthermore, under item (b), flow
monitoring equipment shall be certifiably calibrated on an annual basis.
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ARTICLE 1V

USE OF PUBLIC SEWERS CONTROLLED TO INCLUDE PRETREATMENT

SECTION 401.GENERAL PROVISIONS - PURPOSE AND POLICY

Sections 401 through Section 422 inclusive sets forth uniform
requirements for discharges into the County Sewage Disposal System and enables
the County to protect public health in conformity with all applicable State and
Federal laws relating thereto. The objectives are:

(1) To prevent the introduction of pollutants into the County Sewage
Disposal System which will interfere with the normal operation of the system or
contaminate the resulting sludge;

(2) To prevent the introduction of pollutants into the County Sewage
Disposal System which do not receive adequate treatment and which will pass
through the system into receiving waters or the atmosphere or otherwise be
incompatible with the system;

(3)To improve the opportunity to recycle and reclaim wastewater and
sludge from the system

SECTION 402. GENERAL DISCHARGE PROHIBITIONS

Any waters or wastes which are discharged or are proposed to be
discharged which contain compatible or incompatible pollutants other than
sanitary sewage and which may have a deleterious effect upon the sewage
disposal system, processes, equipment, or receiving water, including violation
of applicable water quality standards, or which otherwise create a hazard to
life or constitute a public nuisance, the Sanitary Engineer shall:

(a) Reject the discharge of such wastes or,

(b) Require pretreatment of quantities and rates of discharge to an
acceptable condition for discharge to the public sewers and/or,

(c) Require payment to cover the added cost of handling, treating and
disposing of the wastes in accordance with Section 603 of Article VI.

Provided however, no person, firm or corporation shall contribute,
discharge or cause to be discharged, directly or indirectly any of the
following described substances into the County®"s Sewage Disposal System:

(1) Any liquids, solids, or gases which by reason of their nature or
quantity are, or may be, sufficient either alone or by interaction to cause
fire or explosion or be iInjurious in any other way to persons or the operation
of the Sewage Disposal System including, but not limited to, wastestreams with
a closed cup flashpoint of less than 140 degrees Fahrenheit or 60 degrees
Centigrade using the test method specified in 40 CFR 261.21.

(2) Solid or viscous substances which will or may cause obstruction to
the flow in a sewer or other interferences with the operation of the system.
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(3) Any wastewater having a pH less than 5.0 or higher than 10.0 or
having any other corrosive property capable of causing damage or hazard to
structures, equipment, or personnel of the system.

(4) Any wastewater containing toxic pollutants in sufficient quantity,
either singly or by interaction to injure or interfere with any wastewater
treatment process, constitute a hazard to humans or animals, or to exceed the
limitations set forth in Categorical Pretreatment Standards.

(5) Any noxious or malodorous liquids, gases, or solids which either
singly or by interaction are capable of creating a public nuisance or hazard to
life or are sufficient to prevent entry into the sewers for their maintenance
and repair.

(6) Any substance which may cause the WWTP"s effluent or treatment
residues, sludges, or scums, to be unsuitable for reclamation and reuse or to
interfere with the reclamation process. In no case, shall a substance
discharged to the Sewage Disposal System cause noncompliance with sludge use or
disposal criteria, guidelines or regulations developed under Section 504 of the
Act; any criteria, guidelines, or regulations affecting sludge use or disposal
developed pursuant to the Solid Waste Disposal Act, the Clean Air Act, the
Toxic Substances Control Act, or State standards applicable to the sludge
management method being used.

(7) Any substance which will cause the wastewater treatment plant to
violate its NPDES and/or other Disposal System Permits. This shall include any
substance that shall interfere, pass through and/or contaminate sludge at the
wastewater treatment plant to include discharges of petroleum oil,
nonbiodegradable cutting oil or products of mineral oil origin are now
prohibited if discharged in amounts that can pass through or cause
interference.

(8) Any substance with objectionable color not removed in the treatment
process, such as, but not limited to, dye wastes and vegetable tanning
solutions. This includes discharges that alter the normal color of sanitary
wastes, gray or the natural color of the receiving stream.

(9) Heats in the amounts which will inhibit biological activity in the
WWTP resulting In interference; but in no case, wastewater with a temperature
at the introduction into the POTW Treatment Plant which exceeds 40g C (104g F).
Wastewater discharged to the Sewage Disposal System shall not exceed 65g C
(1509 F).

(10) Any slug as defined iIn Section 149.

(11) Any unpolluted water including, but not limited to non-contact
cooling water.

(12) Any wastewater containing any radioisotopes of such half life or
concentration as exceed limits established by the County in compliance with
applicable State or Federal regulations.

(13) Any wastewater which causes a hazard to human life or creates a
public nuisance.

(14) No person shall access the sewer system or POTW for any activity including

discharge of hauled septic or industrial wastes except at locations and at
times as designated by the Sanitary Engineer. Any removal of manhole lids, or
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other access to the sewer system for the purpose of discharging wastes at times
and/or locations other than those designated by the Sanitary Engineer, or
without the expressed permission of the Sanitary Engineer, shall be considered
a violation and shall be subject to enforcement action including fines and
penalties allowed under this Chapter.

SECTION 403. LIMITATIONS ON WASTEWATER STRENGTH

(1) The National Categorical Pretreatment Standards as promulgated by the
USEPA pursuant to the Act which are hereby adopted and incorporated herein
by reference shall be met by all users of the County"s Sewage Disposal
System (Copies of Standards shall be available at the office of the
Sanitary Engineer and at the WWTP). The only exception to this requirement
is when the County, upon application for removal credits, receives a
modification to the Categorical Pretreatment Standards as provided for
under the Act.

(2) Local limits requirements and limitations on discharges to the Sewage
Disposal System shall be met by all users which are subject to such
standards in any instance in which they are more stringent than Federal
requirements and limitations or those iIn this or any other applicable
ordinance.

(3) The County reserves the right to amend these rules and regulations to
provide for more stringent limitations or requirements on discharges to the
Sewage Disposal System where deemed necessary to comply with the objectives
set forth in Section 401 of this Article.

(4) No user shall increase the use of potable or process water in any way,
for the purpose of diluting a discharge as a partial or complete substitute
for adequate treatment to achieve compliance with the standards set forth
in these rules and regulations.

(5) No industrial user shall discharge wastewater containing
concentrations of the following materials in excess of the limits listed in
the Industrial Waste Discharge Permit issued in accordance with Section
405: arsenic, cadmium, copper, total chromium, hexavalent chromium, total
cyanide, lead, mercury, nickel, silver, and zinc. No user shall discharge
wastewater containing the following pollutants exceeding the concentrations
listed below.

Pollutant Brookfield District Mosquito Creek District
cadmium 2.1 0.56
copper 8.8 6.7
cyanide — total as | 1.3 0.66
CN

lead 20 17
mercury 0.05 0.13
nickel 91 16
silver No Specific Limit 0.12
chromium (hex) 5.8 1.7
zinc No Specific Limit 17
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(6) The County may impose mass limitations on users which are using
dilution to meet the Pretreatment Standards or Requirements of this
Ordinance, or iIn other cases where the imposition of mass limitations is
deemed appropriate by the County.

(7) If sampling performed by an Industrial User indicates a violation, the
user shall notify the County Sanitary Engineer within 24 hours of becoming
aware of the violation. The user shall also repeat the sampling and
analysis and submit the results of the repeat analysis to the County within
30 days after becoming aware of the violation.

SECTION 404. ACCIDENTAL DISCHARGES

Each user shall provide protection from accidental discharge of
prohibited or regulated materials or substances established by this Ordinance.
Where necessary, facilities to prevent accidental discharge of prohibited
materials shall be provided and maintained at the User®"s cost and expense.
Detailed plans showing facilities and operating procedures to provide this
protection shall be submitted to the Sanitary Engineer for review, and shall be
approved by the Sanitary Engineer before construction of the facility.

Users shall notify the Superintendent immediately upon accidentally
discharging wastes in violation of these rules and regulations to enable
counter-measures to be taken to minimize damage to the Sewage Disposal System,
treatment processes and the receiving waters. The notification shall include
location of discharge, date and time thereof, type of waste, concentration and
volume, and corrective action. This notification shall be followed, within 15
days of the date of occurrence, by a detailed written statement describing the
causes of the accidental discharge and the measures being taken to prevent
future occurrence. Such notification will not relieve users of liability for
any fines provided for in Section 704 of these rules and regulations, or for
any expense, loss or damage to the sewer system, treatment plant, or treatment
process, or for any fines imposed on the County on account thereof. This shall
include slug loads as defined in Section 149.

In order that employees of users be informed of County requirements,
users shall make available to their employees copies of these rules and
regulations together with such other wastewater information and notices which
may be furnished by the County from time to time directed toward more effective
water pollution control. A notice shall be furnished and permanently posted on
the user®s bulletin board advising employees whom to call in case of an
accidental discharge in violation of these rules and regulations.

SECTION 405. INDUSTRIAL WASTE DISCHARGE PERMIT REQUIRED

No person shall discharge industrial waste, either directly or
indirectly, into the County sanitary sewer system without first applying for
and obtaining a written permit from the Trumbull County Sanitary Engineer.

All Industrial Users discharging or proposing to connect to or discharge
industrial wastes and other wastes to the County Sewage Disposal System shall
comply with all terms of these rules and regulations within 90 days after the
effective date of said rules and regulations.

Industrial Users shall complete and file with the County an Industrial
Waste Discharge Permit Application. Existing and proposed new Industrial Users
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shall file said application at least 90 days prior to connecting to and/or
discharging industrial wastes to the County Sewage Disposal System. The
application shall be made on forms provided by the County and no Industrial
Waste Discharge Permit shall be issued unless and until the User has submitted
to the County the following required information:

(1) The name, address, and location of the User;

(2) The User"s Standard Industrial Classification (SIC) number according
to the Standard Industrial Classification Manual, Bureau of the Budget, 1972,
as amended;

(3) The wastewater constituents and characteristics of the User"s wastes
including but not limited to those mentioned in this Ordinance, as determined
by bonafide chemical and biological analyses. Sampling and analysis shall be
performed in accordance with procedures established by the U.S. EPA contained
in 40 CFR, Part 136, as amended;

(4) The time and duration of discharges;

(5) The average daily and instantaneous peak wastewater flow rates, in
gallons per day, including daily, monthly and seasonal variations, if any. All
flows shall be measured unless other verifiable techniques are approved by the
County due to cost or nonfeasibility;

(6) Site plans, floor plans, mechanical and plumbing plans and details to
show all sewers, sewer connections, inspection manholes, sampling chambers and
appurtenances by size, location and elevation;

(7) The activities, facilities and plant processes on the premises
including all materials which are or may be discharged to the sewers or works
of the County;

(8) The nature and concentration of any pollutants or materials
prohibited by these rules and regulations in the discharge, together with a
statement regarding whether or not compliance is being achieved with these
rules and regulations on a consistent basis and if not, whether additional
operation and maintenance activities and/or additional pretreatment is required
for the User to comply with these rules and regulations;

(9) Where additional pretreatment and/or operations and maintenance
activities will be required to comply with these rules and regulations, the
User shall provide a declaration of the shortest schedule by which the User
will provide such additional pretreatment and/or implementation of additional
operational and maintenance activities.

(a) The schedule shall contain dates for the commencement and
completion of major events leading to the construction and operation of
additional pretreatment required for the User to comply with the
requirements of these rules and regulations including, but not limited to
dates relating to hiring an engineer, completing preliminary plans,
completing final plans, executing contract for major components,
commencing construction, completing construction, and all other acts to
achieve compliance with these rules and regulations.

(b) Under no circumstances shall the County permit a time increment
for any single step directed toward compliance which exceeds 9 months.
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(c) Not later than 14 days following each completion date in the
schedule and the final date for compliance, the User shall submit a
progress report to the County, including no less than a statement as to
whether or not it complied with the increment of progress represented by
that date and, if not, the date on which it expects to comply with this
increment of progress, the reason for delay, and the steps being taken by
the User to return the construction to the approved schedule. In no event
shall more than 9 months elapse between such progress reports to the
County

(10) A listing of each product produced by type, amount, process or
processes and rate of production;

(11) The type and amount of raw materials utilized average and maximum
per day;

(12) All application forms shall be signed by a responsible corporate
officer or an authorized representative of that individual;

(13)All industrial users, including new sources, that are subject to
categorical pretreatment standards shall be required to submit baseline
monitoring reports (""BMRS'™) to the County;

(14)Spill control practices.

The County will evaluate the complete application form and date furnished by
the user. Within 30 days and after full evaluation, the County will notify the
user of the County"s acceptance by issuing an Industrial Waste Discharge Permit
subject to terms, conditions and/or limitations provided for herein, or
rejection thereof and the basis therefore. Failure to comply with the
provisions of an approved compliance schedule or other terms and conditions as
set forth in such Industrial Waste Discharge Permit shall be cause for
revocation of said permit and will subject said user to enforcement actions and
penalties as hereinafter provided

SECTION 406. COUNTY INDUSTRIAL WASTE DISCHARGE PERMIT EXEMPTION
Industrial users situated in the County will be exempt from the
Industrial Waste limitations and permit requirements as set forth in these
rules and regulations provided they comply with the following requirements:

1. Wastes or sewage discharged by the industrial user is conveyed to and
treated by an Authority other than the County.

2. There is a valid agreement in effect between the County and the
Authority for treatment of sewage.

3. The user complies with all rules and regulations of the treating authority
with respect to its approved Industrial Wastes Pretreatment Program

The County retains the right to enforce more stringent limitations in the
event It Is necessary to protect the County®s sewer collection system by which
industrial wastes are conveyed.

SECTION 408. PERMIT MODIFICATIONS
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The County reserves the right to amend any Wastewater Discharge Permit
issued hereunder in order to assure compliance by the County with applicable
laws and regulations. Within 9 months of the promulgation of a National
Categorical Pretreatment Standard, the Wastewater Discharge Permit of each User
subject to such standards shall be revised to require compliance with such
standards within the time frame prescribed by such standards. All National
Categorical Pretreatment Standards adopted after the enactment of these rules
and regulations shall be adopted by the County as part of these rules and
regulations. A user subject to a National Categorical Pretreatment Standard
operating under the terms of a valid Industrial Waste Discharge Permit, shall
submit to the County within 180 days after the promulgation of an applicable
National Categorical Pretreatment Standard, the additional information required
by paragraphs (8) and (9) of Section 405, the User shall be informed of any
proposed changes in the rules and regulations at least 30 days prior to the
effective date of change. Any changes or new conditions in the rules and
regulations shall include a reasonable time schedule for compliance.

Wastewater Discharge Permits shall specify no less than the following;
1) Fees and charges to be paid upon initial permit issuance;

2) Limits on the average and maximum wastewater constituents and
characteristics regulated thereby;

3) Limits on average and maximum rate and time of discharge and/or
requirements for flow regulations and equalization;

4) Requirements for installation and maintenance of inspection and
sampling facilities;

5) Special conditions as the County may reasonably require under
particular circumstances of a given discharge including sampling locations,
frequency of sampling, number, types, and standards for tests and reporting
schedule;

6) Compliance schedules;

7) Requirements for submission of special technical reports or discharge
reports where same differ from those prescribed by these rules and regulations.

All Industrial User Permits shall be issued for a period of not more than
five (5) years, subject to an amendment of revocation as provided in these
rules and regulations. Under extraordinary circumstances, a permit may be
issued for a stated period or may be stated to expire on a specific date.

Wastewater Discharge Permits are issued to a specific User for a specific
operation and are not assignable to another User without the prior written
approval of the County, or transferable to any other location.

SECTION 409. REPORTING REQUIREMENTS FOR INDUSTRIAL USERS

Periodic Compliance Reports

1) Any User subject to a Pretreatment Standard set forth in these rules
and regulations shall submit to the County within 90 days following the final

compliance date of such Pretreatment Standard, or, in the case of a New User,
within 90 days after commencement of the discharge to the County®s Sewage
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Disposal System and thereafter during the months of June and December, unless
required more frequently by the County, a report indicating the nature and
concentration, of prohibited or regulated substances in the effluent which are
limited by the Pretreatment Standards hereof. In addition, this report shall
include a record of all measured or estimated average and maximum daily flows
during the reporting period. Flows shall be reported on the basis of actual
measurement, provided however, where cost or feasibility considerations
Justify, the County may accept reports of average and maximum Flows estimated
by verifiable techniques. The County, for good cause shown considering such
factors as local high or low flow rates, holidays, budget cycles, or other
extenuating factors may authorize the submission of said reports on months
other than those specified above.

(2) Reports of Users shall contain all results of sampling and analysis
of the discharge, including the flow and the nature and concentration, or
production and mass where required by the County. The frequency of monitoring
by the User shall be as prescribed in the applicable Pretreatment Standard of
these rules and regulations. All analyses shall be performed in accordance with
40 CFR, Part 136 and amendments thereto. Where 40 CFR, Part 136 does not
include a sampling or analytical technique for the pollutant in question,
sampling and analysis shall be performed in accordance with the procedures set
forth in the EPA publication, Sampling and Analysis Procedures for Screening of
Industrial Effluents for Priority Pollutants, April 1977, and amendments
thereto, or with any other sampling and analytical procedures approved by the
Administrator of the USEPA.

(3) Reports shall state whether the applicable Pretreatment Standards or
Requirements are being met on a consistent basis and, if not, what additional
facilities and/or pretreatment is necessary to gain compliance with applicable
Pretreatment Standards or Requirements.

SECTION 410. MONITORING FACILITIES

The County shall require any industrial user discharging industrial
wastes to provide and operate at the User®s own expense, a monitoring facility
to allow inspection, sampling, and flow measurement of each sewer discharge to
the County. Each monitoring facility shall be situated on the User"s premises,
except where such a location would be impractical or cause undue hardship on
the User, the County may permit the facility to be constructed in the public
street or sidewalk area providing that the facility is located so that it will
not be obstructed by landscaping or parked vehicles. There shall be ample room
in or near such sampling facility to allow accurate sampling and preparation of
samples for analysis. The facility, sampling, and measuring equipment as may be
required shall be maintained at all times in a safe and proper operating
condition at the expense of the User. Construction shall be completed within
120 days of receipt of permit by the User.

SECTION 411. INSPECTION AND SAMPLING

The County may inspect the monitoring facilities of any User to determine
compliance with the requirements of these rules and regulations. The User
shall allow the County or its representatives to enter upon the premises of the
User at all reasonable hours, for the purposes of inspection, sampling, or
records examination. The County shall have the right to set up on the User"s
property such devices as are necessary to conduct sampling, inspection,
compliance monitoring and/or metering operations, and to make copies of such
records as deemed necessary.
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SECTION 412. CONFIDENTIAL INFORMATION

Information and data furnished to the County with respect to the nature
and frequency of discharge shall be available to the public or other
governmental agency without restriction unless the User specifically requests
and is able to demonstrate to the satisfaction of the County that the release
of such information would divulge information, processes or methods of
production entitled to protection as trade secrets or proprietary information
of the User. When requested by a User furnishing a report, the portions of a
report which may disclose trade secrets or secret processes shall not be made
available for iInspection by the public but shall be made available upon written
request to governmental agencies for uses related to this Ordinance, the
National Pollutant Discharge Elimination System (NPDES) Permit, State Disposal
System Permit and/or the Pretreatment Programs; provided however, that such
portions of a report shall be available for use by the State or any State
agency in judicial review or enforcement involving the User furnishing the
report. Wastewater constituents and characteristics will not be recognized as
confidential information. Information accepted by the County as confidential,
shall not be transmitted to any governmental agency or to the general public by
the County until and unless a ten-day notification is given to the User.

SECTION 413.EMERGENCY SUSPENSION OF SERVICE

The County may for good cause shown suspend the wastewater treatment
service to a User when it appears to the County that an actual or threatened
discharge presents or may present an imminent or substantial danger to the
health or welfare of persons or to the environment, interferes with the
operation of the Sewage Disposal System, or violates any pretreatment limits
imposed by these rules and regulations. Any User notified of the suspension of
the County"s wastewater treatment service shall within a reasonable period of
time, as determined by the County, cease all discharges. In the event of
failure of the User to comply voluntarily with the suspension order within the
specified time, the County may commence judicial proceedings to compel
compliance with such order. The County shall reinstate the wastewater treatment
service and terminate judicial proceedings upon proof by the User of the
elimination of the non-complying discharge or conditions creating the threat of
imminent or substantial danger as set forth above.

SECTION 414. REVOCATION OF TREATMENT SERVICES

The County may seek to terminate the wastewater treatment services to any
User which fails to (a) factually report the wastewater constituents and
characters of its discharge; (b) report significant changes in wastewater
constituents or characteristics; (c) provide reasonable access to the User"s
premises by a representative of the County for the purpose of inspection or
monitoring; or (d) violates the conditions of this Ordinance, or any final
judicial order entered with respect thereto.

SECTION 415. NOTIFICATION OF VIOLATION-ADMINISTRATIVE ADJUSTMENT-
ADMINISTRATIVE ORDER

Whenever the County finds that any User has engaged in conduct which
Justifies termination of a wastewater treatment service, pursuant to Section
414 hereof, the County may serve or cause to be served upon such User, a
written notice either personally or by certified or registered mail, return
receipt requested, stating the nature of the alleged violation.
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Within 30 days of the date of receipt of the notice, the User shall
respond personally or in writing to the County, advising of its position with
respect to the allegations. Thereafter the parties shall meet to ascertain the
veracity of the allegations and where necessary, establish a plan for the
satisfactory correction thereof.

Under Section 309(a) of the Clean Water Act authorizes EPA to issue
orders without notice or opportunity for prior hearing, known as Administrative
Orders (AO), requiring compliance with standards and other requirements. The
County shall issue similar orders under Section 403.8(F) (i) (iii) of the General
Pretreatment Standards. These orders shall be used to place an industrial user
on an enforceable schedule to comply with pretreatment standards (e.g. install
pretreatment, operate and maintain Ffacilities) including appropriate interim
limits and assessing administrative penalties.

Any discharger who is found to have violated a permit and/or
administrative order of the County or has failed to comply with any provision
of Pretreatment requirements shall be subject to the imposition of an
administrative penalty not to exceed one thousand dollars ($1,000.00) for each
violation. Each day in which any such violation continues shall constitute a
separate offense.

SECTION 416. SHOW CAUSE HEARING

Where the violation of Section 414 hereof is not corrected by timely
compliance by means of Administrative Adjustment, the County may order any User
which causes or allows conduct prohibited by Section 413 hereof, to show cause
before the County or its duly authorized representative, why the proposed
service termination action should not be taken. A written notice shall be
served on the User either personally or by, certified or registered mail,
return receipt requested, specifying the time and place of a hearing to be held
by the County or its designee regarding the violation, the reasons why the
enforcement action is to be taken, the proposed enforcement action, and
directing the User to show cause before the County or its designee why the
proposed enforcement action should not be taken. The notice of the hearing
shall be served no less than ten days before the hearing. Service may be made
on any agent, officer, or authorized representative of a User. The proceedings
at the hearing shall be considered by the County which shall then enter
appropriate orders with respect to the alleged improper activities of the User.
Appeal of such orders may be taken by the User in accordance with applicable
local or State law.

SECTION 417. JUDICIAL PROCEEDINGS

Following the entry of any order by the County with respect to the
conduct of a User contrary to the provisions of Section 414 hereof, the County
Prosecuting Attorney, following the authorization of such action by the County,
commence an action for appropriate legal and/or equitable relief in the
appropriate local court.

SECTION 418. ENFORCEMENT ACTIONS - ANNUAL PUBLICATION

At least annually, the Director shall publish a list of all industrial
users which at any time during the previous twelve months were in significant
noncompliance with applicable pretreatment requirements. For the purposes of
this provision, an industrial user is in significant noncompliance if its
violations meet one or more of the following criteria:
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(a) Chronic violations of wastewater discharge limits, defined here as
those in which sixty-six percent or more of all of the measurements taken
during a six-month period exceed (by any magnitude) the daily maximum limit or
the average limit for the same pollutant parameter;

(b) Technical Review Criteria (TRC) violations, defined here as those in
which thirty-three percent or more of all of the measurements for each
pollutant parameter taken during a six-month period equal or exceed the product
of the daily maximum limit or the average limit multiplied by the applicable
TRC (TRC=1.4 for BOD, TSS, fats, oil and grease, and 1.2 for all other
pollutants except pH);

(c) Any other violation of a pretreatment effluent limit(daily maximum or
longer term average)that the Director determines has caused, alone or in
combination with other discharges, interference or pass through (including
endangering the health of POTW personnel or the general public);

(d) Any discharge of a pollutant that has caused imminent endangerment of
human health, welfare or to the environment or has resulted in the POTW"s
exercise of emergency authority to halt or prevent such a discharge;

(e) Failure to meet, within 90 days after the schedule date, a compliance
schedule milestone contained in a Wastewater Discharge Permit or enforcement
order for starting construction, completing construction, or attaining final
compliance;

() Failure to provide, within 30 days after the due date, required
reports such as baseline monitoring reports, 90 day compliance reports,
periodic self-monitoring reports, and reports on compliance with compliance
schedules;

(g) Failure to accurately report noncompliance;

(h) Any other violation or group of violations which the Director determines
will or has adversely affected the operation or implementation of the City"s
pretreatment program.

SECTION 419. RIGHT OF APPEAL

Any User or any interested party shall have the right to request in
writing an interpretation or ruling by the County on any matter covered by
these rules and regulations and shall be entitled to a prompt written reply.
In the event that such inquiry is by a User and deals with matters of
performance or compliance with these rules and regulations for which
enforcement activity relating to an alleged violation is the subject, receipt
of a User"s request, shall stay all enforcement proceedings pending receipt of
the aforesaid written reply. Appeal of any financial judicial order entered
pursuant to these rules and regulations may be taken in accordance with local
and State law.

SECTION 420. OPERATING UPSETS
Any User which experiences an upset in operations which places the User
in a temporary state of non-compliance with these rules and regulations shall

inform the County thereof within 24 hours of first awareness of the
commencement of the upset. Where such information is given orally, a written
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follow-up report thereof shall be filed by the User with the County within five
days. The report shall specify:

(1) Description of the upset, the cause thereof and the upset®s impact on
a User"s compliance status.

(2) Duration of non-compliance, including exact dates and times of non-
compliance, and if the non-compliance continues, the time by which compliance
is reasonably expected to occur.

(3) All steps taken or to be taken to reduce, eliminate and prevent
recurrence of such an upset or other conditions of non-compliance.

A documented and verified bonafide operating upset shall be an
affirmative defense to any enforcement action brought by the County against a
User for any non-compliance with the rules and regulations which arises out of
violations alleged to have occurred during the period of the upset.

SECTION 421. RECORD RETENTION

All Users subject to these rules and regulations shall retain and
preserve for no less than three (3) years, any records, books, documents,
memoranda, reports, correspondence and any and all summaries thereof, relating
to monitoring, sampling, and chemical analyses made by or in behalf of a User
in connection with its discharge. All records which pertain to matter which are
the subject of Administrative Adjustment or any other enforcement or litigation
activities brought by the County pursuant hereto shall be retained and
preserved by the User until all enforcement activities have concluded and all
periods of limitation with respect to any and all appeals have expired.

SECTION 422. REMOVAL CREDITS

Where applicable, the County may elect to initiate a program of removal
credits as part of these rules and regulations to reflect the WWTP"s ability to
remove pollutants in accordance with 40 CFR Part 403.7.

The County may elect to adjust Categorical Pretreatment Standards to

reflect the presence of pollutants in the User®s intake water, in accordance
with 40 CFR Part 403.13.
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ARTICLE V
PROTECTION FROM DAMAGE

SECTION 501. No unauthorized person shall maliciously, willfully, or
negligently break, damage, destroy, uncover, deface or tamper with any
structure, appurtenance, or equipment which is a part of the County sewage
system. Any person violating this provision shall be subject to immediate
arrest under charge of disorderly conduct.
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ARTICLE VI
USER CHARGE REQUIREMENTS, RATES AND TAP-IN FEES

SECTION 601. It is hereby determined and declared to be necessary for the
protection of the public safety, health, welfare and convenience of the County
to establish and collect user charges from all lots, lands and premises served
by or having connections, either directly or indirectly with the sewage works
of the County in the County"s three different sewer districts of Howland Sewer
#9, the Metropolitan Sewer District and the Mosquito Creek Sewer District. It
is further determined and declared to be necessary that the establishment and
collection of saild user charges must be in compliance with the United States
Environmental Protection Agency Rules and Regulations as provided for in the
Code of Federal Regulations, Title 40, Part 35.2140.

SECTION 602. The Sanitary Engineer shall submit to the Board of County
Commissioners a recommended system of User Charges by way of Resolution for
approval for each Sewer District on an as needed basis. If approved by the
Board of County Commissioners, the User Charge schedule shall become effective
based on the authorizing resolution. The system shall be iIn accordance with the
following requirements:

(a) The system shall result in the distribution of the costs of operation
and maintenance of the treatment works within the County®s jurisdiction to each
user class in proportion to such user®s contribution to the total wastewater
loading of the treatment works. Factors such as strength, volume, and delivery
flow rate characteristics shall be considered and included as the basis for the
user"s contribution to ensure a proportional distribution of operation and
maintenance (including replacement) costs to each user"s class.

(b) The system of charges shall be reviewed annually and revised
periodically to reflect actual treatment works debt and operation and
maintenance costs.

c) The system of charges shall generate sufficient revenue to offset the
costs of all treatment works operation and maintenance provided by the County.

d) A connection charge shall be implemented as a tap-in fee based on
methods and procedures established by the Trumbull County Sanitary Engineer-"s
Department and shall be subject for revision periodically.

SECTION 603. Where waters or wastes are discharged to the County sewerage
works containing pollutant concentrations iIn excess of those determined to be
normal strength according to County Rules and Regulations, and where it has
been determined that such discharges will not adversely affect the operation of
the sewage works, a surcharge shall be levied to recover the added cost of
operation, maintenance and replacement incurred by reason of such discharges.
This surcharge shall be in addition to the use charges levied on all users and
waste discharges.

SECTION 604. The rate of charge including extra strength surcharges for
treatment operation, maintenance and replacement for any user whose wastes are
treated or otherwise disposed of in facilities not owned or controlled by the
County shall not be less than the respective rate of charge levied by the
entity in control of facilities where such treatment and/or disposal is
affected.

29



SECTION 605. For the purpose of levying user charges to all users
connected to a public water supply, the volume of usage shall be the metered
volume of water purchased. A minimum sewer charge shall be established and
applied to all customers based on a minimum volume imposed by the Trumbull
County Board of Commissioners.

Any residential user having a connection with the County"s sewage works,
or otherwise discharging sanitary sewage directly or indirectly into such
works, but which are not supplied by a metered public water supply shall be
charged at a rate as a well water customer.

Non-residential users having a connection with the County"s sewage works,
or otherwise discharging sanitary sewage directly or indirectly into such
works, but which are not supplied by a metered public water supply shall be
charged according to the equivalent number of single residential equivalences
as determined by the Sanitary Engineer®s Office times the well water rate.

SECTION 606. In the event that the Sanitary Engineer shall be satisfied
that a portion of the water from any source consumed upon any non-residential
premises does not and cannot enter the sewage works, then in such case the
owner or other interested party may, at the owner®s or other party®s expense,
install and maintain such separate metering devices as shall demonstrate to the
satisfaction of the Sanitary Engineer that portion of the water so consumed
which is discharged into the sewage works and such portion shall be the basis
for measuring the flows and loads under this regulation.

SECTION 607. The charges herein shall constitute the net charges for
sewage service if paid within a period of fifteen days next following the date
of billing. If paid after the fifteen-day period has elapsed, the applicable
user charges may be at the gross rate, which shall be ten percent greater than
the net charge, but in no case shall the additional charge be less than ten
cents ($0.10).

SECTION 608. Each user charge established and made pursuant to these
regulations is hereby made a lien upon the premises charged therewith, and if
the same is not paid within ninety days after it is due and payable it shall be
certified to the County Auditor who shall place the same on the tax duplicate.
With the interest and penalties allowed by law, it shall be collected as other
taxes are collected.
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ARTICLE VI1
GENERAL PROVISIONS — PENALTIES
SECTION 701. RIGHT TO CONTRACT

The County reserves the right to enter into contracts to provide sewage
treatment services with other entities and/or other users regardless of the
nature of wastes to be discharged. Provided, however that such contracts shall
be in compliance with the provisions of these rules and regulations and the
rules and regulations of other governmental agencies with authority.

SECTION 702. PROHIBITIONS

No person shall violate any section or provision of this chapter or any
other made in pursuance thereof, nor shall any person obstruct or interfere
with the execution of any order or willfully or illegally fail to obey such
order

SECTION 703. RECOVERY OF COSTS INCURRED BY THE COUNTY

Any User violating any of the provisions of this Ordinance, or who
discharges or causes a discharge producing a deposit or obstruction, or causes
damage to or impairs the County"s wastewater disposal system shall be liable to
the County for any expense, loss, or damage caused by such violation or
discharge. The County shall bill the User for the costs incurred by the County
for any cleaning, repair, or replacement work caused by the violation or
discharge. Refusal to pay the assessed costs shall constitute a violation of
these rules and regulations enforceable under the provisions of Section 414 of
these rules and regulations.

SECTION 704. PENALTIES

(Any person, firm, or corporation who violates 6117.01 et. seq. of the
Ohio Revised Code or the rules and regulations contained herein will be subject
to the penalties stipulated in Section 6117.45 of the Revised Code which reads
in part as follows: ""No person shall tamper with or damage any sewer or sewage
disposal plant constructed under Section 6117.01 to 6117.45 inclusive, of the
Revised Code, or any apparatus or accessory connected therewith or pertaining
thereto, or make any connection into such sewer or sewage disposal plant
without the permission of the Board of County Commissioners or in a manner or
for a use other than as prescribed by such Board. No person shall refuse to
permit the inspection by the County Sanitary Engineer of any such connection.
Whoever violates 6117.45 of the Revised Code shall be fined not more than
$100.00 nor less than $10.00.

(2)Any person, firm or corporation who violates or assists in the
violation of these rules and regulations or Section 3787 of the Ohio Revised
Code shall be subject to the penalty stipulated in Section 701, Article VIl of
the "Rules and Regulations Governing Sanitary Sewer Connections and Use in
Trumbull County, Ohio" or to the penalty stipulated in Section 3791.03 which
reads as follows: "No architect, civil engineer, builder, plumber, carpenter,
mason, contractor, subcontractor, foreman, or employee shall violate or assist
in the violation of Chapters 3781, 3783, 3785, 3787, 3789, and 3791 of the
Revised Code or any order issued hereunder. Whoever violates this section shall
be fined not more than one thousand dollars. Any drain or sewer builder who
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violates these Rules and Regulations shall further be suspended as a licensed
drain or sewer builder in Trumbull County, Ohio.

(3) Falsifying Information. Any person who knowingly makes any false
statement, representation or certification in any application record, report,
plan or other document filed or required to be maintained pursuant to these
rules and regulations, or who falsifies, tampers with, or knowingly renders
inaccurate any monitoring device or method required or authorized under these
rules and regulations, shall, upon conviction be punished by the imposition of
a civil penalty of not more than $1,000 or by imprisonment for not more than
six (6) months, or by both.

(4) Civil Penalties. Any User who is found to have violated an Order of
the County or who has failed to comply with any provision of these rules and
regulations and the regulations or rules of the County or orders of any court
of competent jurisdiction, may be subjected to the imposition of a civil
penalty. EXxcept as otherwise provided, any person, firm or corporation
violating any provision of this chapter shall be fined not more than one
thousand dollars ($1,000) per violation. A separate offense shall be deemed
committed each day during or on which offense occurs or continues. After the
second conviction, the County shall discontinue the services of the sewerage
and disposal system to the violator.
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ARTICLE VII11
VALIDITY
SECTION 801. All rules or regulations in conflict herewith are hereby
repealed.

SECTION 802. Each Section or part of a Section in this Resolution is
hereby declared to be a separate and distinct enactment, and should any Section
or part of a Section be held inoperative or void, it shall not affect the
validity of any other Section or part of a Section.
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ARTICLE IX
EFFECTIVE DATE

SECTION 901. The rules and regulations contained herein shall be in full
force and effect from and after its approval, recording, and publication.
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ARTICLE X
EXTRAORDINARY SERVICES

SECTION 1001. Requests for extraordinary services shall be submitted to
the Board or its authorized agent.

SECTION 1002. The Board or its authorized agents will either provide for
such extraordinary services by special agreement with those requesting such

services, or will, in case the demand is sufficient, for such extraordinary
use.
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ARTICLE XI
GENERAL

SECTION 1101. In any instance where the service for the aforesaid sewer
improvements is another political subdivision, and the contract for such
service provides that certain rules and regulations applicable to that
political subdivision®"s sewer utility must be followed in connection with the
County®s collection system connected to such system, then such rules and
regulation shall be deemed adopted by the Board and shall be applicable to so
much of the aforesaid sewer improvements as are connected to such source of

water .

SECTION 1102. These regulations, including the charges heretofore set
forth, may be from time to time amended, changed or repealed as the Board may

find advisable.

SECTION 1103. The County does not guarantee service; these being subject
to the varying conditions which may arise in the operation and maintenance of

the collection system.
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ARTICLE X1
SEVERABILITY

In the event that any Section or Sub-section(s) of these Rules or
Regulation amendment or revision thereto is held to be unenforceable, invalid,
contrary to law or otherwise restrained from its full force and effect by a
court or other tribunal of competent jurisdiction, the remaining Section(s) or
Sub-section(s) of the Manual, to the extent that they remain unaffected by such
declaration of restraint, shall continue in full force and effect. The County
Commissioners reserve the right to effectuate a lawful alternative to any
Section or part thereof declared unenforceable, invalid, or contrary to law.
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Appendix A
Private Extension Agreements
Reimbursable
And

Non — Reimbursable
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PRIVATE AGREEMENT
FOR

EXTENSION OF SANITARY SEWER

REIMBURSABLE

THESE ARTICLES OF AGREEMENT, made and entered into at Warren, Ohio,

this day of , 200, by and between the BOARD OF

COUNTY COMMISSIONERS OF TRUMBULL COUNTY, OHIO, hereinafter referred to as the

“COMMISSIONERS”, and , hereinafter referred to as the

“ 7y WITNESSETH THAT:

WHEREAS, it is the desire of the parties hereto to provide for an extension of a sanitary

sewer to be located in Sewer District, on
,Street/Plat, within Township, in accordance with the detailed plans
and specifications as prepared by , Subject to all the

current rules, regulations and specifications of the Trumbull County Sanitary Engineering
Department.

NOW, THEREFORE, for good, valuable and adequate consideration, the receipt of which
is hereby acknowledged by each party, and of the mutual covenants hereinafter contained, it is

agreed by and between the parties hereto:
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1. agrees to pay the total cost of preparing a set of
construction drawings and specifications for the proposed sanitary sewer satisfactory to the
Trumbull County Sanitary Engineers, including all necessary surveys, engineering and other costs
incidental thereto, and that said plans shall be approved by the Trumbull County Sanitary
Engineers, the Commissioners, and the Ohio Environmental Protection Agency prior to the
construction of the system.
shall pay costs associated with the Trumbull County Sanitary Engineers and
the Ohio Environmental Protection Agency’s plan, review, and approval. Construction of said
project cannot start until the shop drawings showing all materials and appurtenances to be used in
the construction of said project have been approved and stamped by the Trumbull County Sanitary
Engineer. Also, an electronic copy of the Engineer’s drawings is to be submitted to the Trumbull
County Sanitary Engineer’s Office. This copy is to be saved in AutoCAD R14 or in the DXF
(Drawing Interchange File) format. The drawing should be saved on an IBM Format Zip Disk, a
Writable CD, or on 3-1/2” Diskettes. Furthermore, within a reasonable time after completion of the
construction work, an electronic copy of a complete set of the *“as built” drawings in Auto CAD or
a compatible system shall be furnished to the Trumbull County Sanitary Engineer.

2. The total cost of construction for the sanitary sewer, including the wages of an
inspector to be furnished by the Trumbull County Sanitary Engineer’s Department, shall be borne
by . The inspector shall inspect said construction work. shall

be responsible for televising the newly constructed sanitary sewer line at their own expense and
shall submit a video tape to the Trumbull County Sanitary Engineer’s Office for review. The
televising of the sanitary sewer must be completed before the sanitary sewer will be accepted for
connections or the issuance of the Certificate of Completion pursuant to paragraph 11 below.
Testing shall be performed in accordance with the Sanitary Engineer’s Department requirements.
Deflection and air pressure testings shall not occur until a minimum of a thirty (30) day period has
elapsed from construction.

Any construction occurring prior to said formal approval of the detailed plans by all
jurisdictional entities and the expiration of any appeal periods applicable will be done at the sole
risk of , and Trumbull County and its agents shall be held safe and harmless
from any claims, costs, damages, obligation or liability whatsoever arising from any construction
that does occur. Trumbull County’s obligation is subject to the final approval of the plans and
specifications by the Trumbull County Sanitary Engineer’s Department and the Ohio
Environmental Protection Agency.
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3. shall submit a detailed certified notarized cost statement
within ninety (90) days after completion to the Trumbull County Sanitary Engineer for approval.

4. agrees to obtain and provide all necessary easements and
right-of-way in accordance with the requirements of the Trumbull County Sanitary Engineer and
the Ohio Environmental Protection Agency without cost to the Commissioners.
shall also be responsible for obtaining any required permits to open cut any
street, road or alley from the appropriate political body or official having authority or jurisdiction
over such work. Proper notification shall be given to the appropriate authority prior to
commencing any construction provided for within this agreement.

5. Upon the issuance of the Certificate of Completion as provided in paragraph 11
hereof, the sanitary sewer and other appurtenances shall thereupon become the property of, and title
shall immediately vest in the Commissioners or their assigns. If and when any abutting property,
as determined by the Trumbull County Sanitary Engineer, desires to tap into or connect to said
improvements, a connection charge will be charged the owner of said abutting property based on
the pro rata costs as computed from the above mentioned cost statement, which shall be reimbursed
to for a total period of twenty (20) years after filing said statement, after
which all rights to collect a fee are hereby waived by . The Trumbull County
Sanitary Engineer expressly reserves the right to collect any charges or tap-in fees after the
expiration period herein agreed upon expires. In the event cannot be located
after reasonable effort and within a reasonable time, the amount as determined by the Trumbull
County Sanitary Engineer to be due in accordance with the above, shall be collected and deposited
in the proper fund and held for a period not to exceed one (1) year subject to the demand of
If said sum has not been claimed by or their/its legal
heirs, successors or assigns within the time stated above, then said sum shall be credited to and
become the property of the Trumbull County Sanitary Engineer.

Also, in accordance with Section 307.73 of the Ohio Revised Code, a copy of this
Agreement granting permission to construct sanitary sewer and authorizing the collection of the
prorated share must be filed by with the Trumbull County Auditor. The filing
of this Agreement constitutes constructive notice thereof. The Trumbull County Auditor shall
charge a fee of $1.00 for the filing of this Agreement and no nonparticipant shall be required to pay
the prorated share of the cost of such improvement without such notice.

6. agrees to pay the total cost of all maintenance and repair on the
sanitary sewer during the first two (2) years, said year to begin on the date the Certificate of
Completion referred to in paragraph 11 is issued.

7. agrees that all connections made to the sanitary sewer will be
charged a tap-in fee in accordance with the fee in effect at the time the permit is issued.
Apartments and commercial buildings shall pay a connection charge based upon the sewage
treatment plant capacity required as compared to a single dwelling.

8. Upon the issuance of the Certificate of Completion as provided in paragraph 11
hereof, the sanitary sewer, including the sewers, manholes and other appurtenances, shall thereupon
become the property of, and title shall immediately vest in the Commissioners or their assigns.
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9. The Commissioners shall service and maintain the sanitary sewer to be constructed
by

10. A sewer rental will be charged each property to be connected to the sanitary sewer
in accordance with a rate schedule established by a Commissioners’ Resolution.

11.  After the project referred to herein has been completed and tested to the satisfaction
of the Trumbull County Sanitary Engineer, and after has conformed to all the
provisions of this agreement, the Trumbull County Sanitary Engineer will issue a Certificate of
Completion to

12. hereby agrees to assume at its own expense the defense
of, and to indemnify and save harmless the Commissioners and their officers, agents and assigns,
against any and all liability, judgments, suits, costs, damages, claims or expenses which may accrue
against the Commissioners, their officers, agents and assigns in consequence of injuries or damages
occurring to any persons or property occasioned by or growing out of the construction of the work
herein authorized, together with Certification of Workmen’s Compensation coverage.

To the extent that has actual knowledge, reasonable written notice
of any such aforementioned claim, cost, loss or damage shall be promptly given to the
Commissioners.

13. shall comply with all applicable terms of the Occupational
Safety Health Act, 29 CFR 1910, 29 CFR 1926 and Ohio Revised Code Chapter 4167. This
compliance shall include at a minimum providing all employees working on the project with the
necessary training before work is performed, and all safeguards, safety devices, and protective
equipment. shall take any other actions reasonably necessary to protect the
life and health of employees of and to protect property in connection with
performance of the work covered by this agreement. and/or any
other party (contractor (s) and subcontractor (s) ) acting on behalf of
shall comply with the terms of the Occupational Safety and Health Act, 29 CFR 1910, 29 CFR
1926 and Ohio Revised Code Chapter 4167.

14. shall not begin performance under this Agreement
until such time as the contractor hired to construct the improvement described herein has filed with
Trumbull County a copy of a current insurance policy which provides public liability and property
damage insurance and which shall protect the contractor, , Trumbull
County and any subcontractor performing work covered by this agreement from claims for
personal injury damage including accidental death, as well as from claims for property damage.
The amount of such bodily injury insurance shall be not less than $1,000,000.00 for injuries,
including accidental death, to any one person and not less than $1,000,000.00 for each accident
involving injury to more than one person. The amount of such property damage insurance shall be
not less than $1,000,000.00 for each accident and not less than $1,000,000.00 aggregate property
damage liability.

42



15. hereby agrees to file a Maintenance Bond in the amount of __

($ ) with the

Commissioners, to be in effect for two (2) years after the issuance of the Certificate of Completion
referred to in paragraph 11 above.

16. The provisions of this agreement shall be in full force and effect from and after the
signatures of both parties have been affixed hereto; however, if construction is not begun within
one (1) year of the date of execution of this agreement, it will become null and void.

17.  This agreement contains the entire agreement and understanding by and between
Trumbull County and . No change or modification of this
agreement shall be valid or binding unless it is in writing and signed by the party intended to be
bound.
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Signed this day of , 200

Witnesses:
By:
Address:
Telephone No:
Witnesses:
BOARD OF COUNTY COMMISSIONERS
TRUMBULL COUNTY, OHIO
RECOMMENDED:

TRUMBULL COUNTY SANITARY ENGINEER

APPROVED AS TO FORM:

ASSISTANT PROSECUTING ATTORNEY

REV-S-R
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PRIVATE AGREEMENT
FOR

EXTENSION OF SANITARY SEWER

NON-REIMBURSABLE

THESE ARTICLES OF AGREEMENT, made and entered into at Warren, Ohio,

this day of , 200__, by and between the BOARD OF

COUNTY COMMISSIONERS OF TRUMBULL COUNTY, OHIO, hereinafter referred to as the

“COMMISSIONERS”, and , hereinafter referred to as the

“ 7y WITNESSETH THAT:

WHEREAS, it is the desire of the parties hereto to provide for an extension of a sanitary

sewer to be located in Sewer District, on Street/Plat,
within Township, in accordance with the detailed plans and
specifications as prepared by , subject to all the

current rules, regulations and specifications of the Trumbull County Sanitary Engineering
Department.

NOW, THEREFORE, for good, valuable and adequate consideration, the receipt of which
is hereby acknowledged by each party, and of the mutual covenants hereinafter contained, it is

agreed by and between the parties hereto:

45



1. agrees to pay the total cost of preparing a set of
construction drawings and specifications for the proposed sanitary sewer satisfactory to the
Trumbull County Sanitary Engineer, including all necessary surveys, engineering and other costs
incidental thereto, and that said plans shall be approved by the Trumbull County Sanitary Engineer,
the Commissioners, and the Ohio Environmental Protection Agency prior to the construction of the
system.

shall pay all costs associated with the Trumbull County
Sanitary Engineers and the Ohio Environmental Protection Agency’s plan, review, and approval.
Construction of said project cannot start until the shop drawings showing all materials and
appurtenances to be used in the construction of said project have been approved and stamped by the
Trumbull County Sanitary Engineer. Also, an electronic copy of the Engineer’s drawings is to be
submitted to the Trumbull County Sanitary Engineer’s Office. This copy is to be saved in
AutoCAD R14 or in the DXF (Drawing Interchange File) format. The drawing should be saved on
an IBM Format Zip Disk, a Writable CD, or on 3-1/2” Diskettes. Furthermore, within a reasonable
time after completion of the construction work, an electronic copy of a complete set of the “as
built” drawings in Auto CAD or a compatible system shall be furnished to the Trumbull County
Sanitary Engineer.

2. The total cost of construction for the sanitary sewer, including the wages of an
inspector to be furnished by the Trumbull County Sanitary Engineer’s Department, shall be borne
by . The inspector shall inspect said construction work.

shall be responsible, for televising the newly constructed
sanitary sewer line at their own expense and shall submit a video tape to the Trumbull County
Sanitary Engineer’s Office for review. The televising of the sanitary sewer must be completed
before the sanitary sewer will be accepted for connections or the issuance of the Certificate of
Completion pursuant to paragraph 9 below. Testing shall be performed in accordance with the
Sanitary Engineer’s Department requirements. Deflection and air pressure testings shall not occur
until a minimum of a thirty (30) days period has elapsed from construction.

agrees to be solely responsible for the operation and maintenance of
all the pressure sanitary sewer laterals in the road right-of-way; and further agrees to
notify the subsequent property owners that upon transfer of the property that said purchasers
assume the sole responsibility to operate and maintain said pressure sanitary sewer lateral and to
hold harmless Trumbull County from all claims and demands related thereto.

Any construction occurring prior to said formal approval of the detailed plans by all
jurisdictional entities and the expiration of any appeal periods applicable will be done at the sole
risk of , and Trumbull County and its agents shall be held safe and
harmless from any claims, costs, damages, obligation or liability whatsoever arising from any
construction that does occur. Trumbull County’s obligation is subject to the final approval of the
plans and specifications by the Trumbull County Sanitary Engineer’s Department and the Ohio
Environmental Protection Agency.
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3. agrees to obtain and provide all necessary
easements and right-of-way in accordance with the requirements of the Trumbull County Sanitary
Engineer and the Ohio Environmental Protection Agency without cost to the Commissioners.
shall also be responsible for obtaining any required
permits to open cut any street, road or alley from the appropriate political body or official having
authority or jurisdiction over such work. Proper notification shall be given to the appropriate
authority prior to commencing any construction provided for within this agreement.

4, agrees to pay the total cost of all
maintenance and repair on the sanitary sewer during the first two (2) years, said year to begin on
the date the Certificate of Completion referred to in paragraph 9 is issued.

5. agrees that all connections made to
the sanitary sewer will be charged a tap-in fee in accordance with the fee in effect at the time the
permit is issued. Apartments and commercial buildings shall pay a connection charge based upon
the sewage treatment plant capacity required as compared to a single dwelling.

6. Upon the issuance of the Certificate of Completion as provided in paragraph 9
hereof, the sanitary sewer, including the sewers, manholes and other appurtenances, shall thereupon
become the property of, and title shall immediately vest in the Commissioners or their assigns.

7. The Commissioners shall service and maintain the sanitary sewer to be constructed
by

8. A sewer rental will be charged each property to be connected to the sanitary sewer
in accordance with a rate schedule established by a Commissioners’ resolution.

9. After the project referred to herein has been completed and tested to the satisfaction
of the Trumbull County Sanitary Engineer, and after has conformed to
all the provisions of this agreement, the Trumbull County Sanitary Engineer will issue a Certificate
of Completion to

10. hereby agrees to assume at its own expense
the defense of, and to indemnify and save harmless the Commissioners and their officers, agents
and assigns, against any and all liability, judgments, suits, costs, damages, claims or expenses
which may accrue against the Commissioners, their officers, agents and assigns in consequence of
injuries or damages occurring to any persons or property occasioned by or growing out of the
construction of the work herein authorized, together with Certification of Workmen’s
Compensation coverage.

To the extent that has actual knowledge, reasonable written
notice of any such aforementioned claim, cost, loss or damage shall be promptly given to the
Commissioners.
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11. shall comply with all applicable terms of
the Occupational Safety Health Act, 29 CFR 1910, 29 CFR 1926 and Ohio Revised Code Chapter
4167. This compliance shall include at a minimum providing all employees working on the project
with the necessary training before work is performed, and all safeguards, safety devices, and
protective equipment. shall take any other actions reasonably
necessary to protect the life and health of employees of and to protect
property in connection with performance of the work covered by this agreement.
and/or any other party (contractor (s) and subcontractor (s) )
acting on behalf of shall comply with the terms of the Occupational
Safety and Health Act, 29 CFR 1910, 29 CFR 1926 and Ohio Revised Code Chapter 4167.

12. shall not begin performance under this
Agreement until such time as the contractor hired to construct the improvement described herein
has filed with Trumbull County a copy of a current insurance policy which provides public liability
and property damage insurance and which shall protect the contractor,

, Trumbull County and any subcontractor performing work
covered by this agreement from claims for personal injury damage including accidental death, as
well as from claims for property damage. The amount of such bodily injury insurance shall be not
less than $1,000,000.00 for injuries, including accidental death, to any one person and not less than
$1,000,000.00 for each accident involving injury to more than one person. The amount of such
property damage insurance shall be not less than $1,000,000.00 for each accident and not less than
$1,000,000.00 aggregate property damage liability.

13. hereby agrees to file a Maintenance
Bond in the amount of
$ ) with the Commissioners, to be in effect for two (2) years after the
issuance of the Certificate of Completion referred to in paragraph 9 above.

14.  The provisions of this agreement shall be in full force and effect from and after the
signatures of both parties have been affixed hereto; however, if construction is not begun within
one (1) year of the date of execution of this agreement, it will become null and void.

15.  This agreement contains the entire agreement and understanding by and between
Trumbull County and . No change or modification of this
agreement shall be valid or binding unless it is in writing and signed by the party intended to be
bound.
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Signed this day of , 200

Witnesses for

Signature of Witness

By:

Signature of Witness

Address:

Telephone No:

Witnesses for Trumbull County Board of Commissioners:

Signature of Witness

Signature of Witness

BOARD OF COUNTY COMMISSIONERS
TRUMBULL COUNTY, OHIO

RECOMMENDED:

TRUMBULL COUNTY SANITARY ENGINEER

APPROVED AS TO FORM:

ASSISTANT PROSECUTING ATTORNEY

REV-S-NR
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Appendix B

Standard Sanitary Sewer
Specifications
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TRUMBULL COUNTY COMMISSIONERS

160 HIGH STREET, N.W.
WARREN, OH 44481-109ﬁ£@E§¥Eﬁ
330-675-2431
Fax: 330-675-2462  DEC 182008

Ta.L0. SANTTARY EHBIEER
Commissioners s

Frank S. Fuda Paulette A. Godfrey
Paul E. Heltzel

Daniel E. Polivka
December 16, 2009

The following action was taken by the Board of Trumbull County Commissioners on
December 16, 2009, and duly recorded in their Journal Volume 133, page 14792,

® %k ks ok ok % ok % ok k kb k k& k ok ok k¥ R ok B K ok ok & R K

RE: APPROVE ‘RULES AND REGULATIONS’
- TRUMBULL COUNTY’S SANITARY
SEWER SYSTEMS

MOTION: Made by Mr. Heltzel, seconded by Mr. Polivka, to approve the ‘RULES AND
REGULATIONS’ for TRUMBULL COUNTY’S SANITARY SEWER SYSTEMS, effective
January 1, 2010. Rules and Regulations shall be recorded on the Journal for record purposes;
this action per the recommendation of the Trumbull County Sanitary Engineer.

NOTE: The Trumbull County Sanitary Engineer’s Department observed a 90-day public written
comment period regarding the Rules and Regulations for Trumbull County’s Sanitary Sewer Systems.

Yeas: Heltzel, Polivka, Fuda
Nays: None

CERTIFICATION

I, Paulette A. Godfrey, Clerk of the Board of County Commissioneré, Trumbull County,
Ohio, do hereby certify that the foregoing is a true and correct copy of a Resolution adopted by
the Board of Trumbull County Commissioners on December 16, 2009, and is duly recorded in

Journal Volume 133, page 14792.
%ﬁ /:éf!if/// \é%ﬂ/q/wﬁ

Paulette A. Godfrey, Clerldlﬁ’lteru& Administrator
Board of County Comumissioners

fkat

cc: Sanitary Engineer
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TRUMBULL COUNTY COMMISSIONERS

160 HIGH STREET, N.W.
waRREN, OH 44481- 1003 EGE] WED

330-675-2451

Fax: 330-675-2462 DEC 182008
77, C0. SANTTARY ENGUNEER
Commissioners Clerk
Frank S. Fuda Paulette A. Godfrey
Pau! E. Helizel
Daniel E. Polivka
December 16, 2009

The following action was taken by the Board of Trumbull County Commissioners on
December 16, 2009, and duly recorded in their Journal Volume 133, page 14792,

% %k sk o ok ok k ok % ko k kb k ok ok k ok ok ok F R ok B K R ok & R ok

RE: APPROVE ‘RULES AND REGULATIONS’
- TRUMBULL COUNTY’S SANITARY
SEWER SYSTEMS

MOTION: Made by Mr. Heltzel, seconded by Mr. Polivka, to approve the ‘RULES AND
REGULATIONS’ for TRUMBULL COUNTY’S SANITARY SEWER SYSTEMS, effective
January 1, 2010. Rules and Regulations shall be recorded on the Journal for record purposes;
this action per the recommendation of the Trumbull County Sanitary Engineer.

NOTE: The Trumbull County Sanitary Engineer’s Department observed a 90-day public written
comment period regarding the Rules and Regulations for Trumbull County’s Sanitary Sewer Systems.

Yeas: Heltzel, Polivka, Fuda
Nays: None

CERTIFICATION

I, Paulette A. Godfrey, Clerk of the Board of County Commissionerﬁ, Trumbull County,
Ohio, do hereby certify that the foregoing is a true and correct copy of a Resolution adopted by
the Board of Trumbull County Commissioners on December 16, 2009, and is duly recorded in

Journal Volume 133, page 14792.
ﬁiﬁ' /ff”f’é/ \Z%Wafﬁ

Paulette A. Godfrey, Clerk/]ﬁ’xten@ Administrator
Board of County Comumissioners

Tkat

cc: Sanitary Engineer
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General Notles

Permission to construct sanitary sewers shall be granted by the Ohio E.P.A,
the Trumbull County Sanitary Engineer, and the Board of County Commissioners.
The Trumbull County Sanitary Engineer is authorized to stop any construction

not in compliance with the current regulations and standards.

All construction must be inspected by the Trumbull County Sanitary Engineer or

his representative. The cost of such Inspection must be borne by the project.

No construction is to begin until the plans and specifications are approved
by the Ohio E.P.A., the Trumbull County Sanitary Engineers, the Board of

County Commissioners, and the local regulatory agencies as applicable.

Any changes to approved drawings must be resubmitted for approval by

the Trumbull County Sanitary Engineer prior to construction.

All work must conform to the requirements and directions of the Trumbull
County Sanitary Engineering Department. The contractor must conform to all
Federal, State, and local requirements, laws, resolutions, or ordinances relating
to permits, safety insurance, work conditions, hiring, Workmen's Compensation,
taxes, use of highway or streets, and shall save harmless the County of

Trumbull from damages, suits, liability or claims.

No permits to connect into the sanitary sewer will be issued until the plat has
been recorded and approved by the Trumbull County Planning Commission, as
applicable. In addition, connection is also dependent upon the successful testing

prescribed by the Trumbull County Sanitary Engineer, or his representative.

The connection of footer drains, down spouts, sump pumps, or other clean

water sources shall not be connected to the sanitary sewers.

The contractor must contact the Ohio Utilities Protection Service (OUPS)

at 1-800-362-2764, 48 hours before any underground work is started.

Main line sewer grades shall be established and maintained by the use

of a Laser only. (See Table A)
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TABLE A

MINIMUM GRADE FOR SANITARY SEWER PIPE

PIPE SIZE MINIMUM

(INCHES) GRADE
8 0.47%
10 0.28%
12 0.22%
15 0.15%
18 0.12%
2l 0.17%
24 0.08%
27 0.067%
30 0.058%
36 0.046%

TRUMBULL COUNTY SANITARY ENGINEERING DEPARTMENT
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PROCEDURE FOR PERMIT AND LATERAL CONSTRUCTION

1. No permit will be written unless all of the following information is obtained:

A) Complete address of proposed or existing building.
B) Lot/Building number if applicable.
C) Owner's name.

)

)

D) Water source.

E) Actual signature of licensed drain layer or employee thereof.

No builders, homeowners, etc. can sign the permit unless
proper authorization is provided in writing.

F) Real Estate (Parcel ID) Number.
G) Permits will not be issued until all fees are paid.

2. Inspection must be scheduled through the Sanitary Engineers Office and require
24 hour advance notice. Work is not to be done if inspection can not be provided.
Work hours are Monday thru Friday 8:30 am to 4:30 pm. Any inspection
occurring outside of these hours or on Saturday, Sunday, or any Holiday will be
charged the rate of $30.00 per hour and will be the responsibility of the

licensed drain layer who signed the permit.

3. All permits (including repair) will expire sixty days (60) after issuance.
Permit fees are the following:

Residential (1-3 Family Unit) = $50.00
Commercial = $100.00
Industrial = $150.00

4. Tap-In Fees for single resident equivalent (SRE) are currently $1,800.00 and
are subject to change by Resolution of the Trumbull County Commissioners.
Tap—in fees for multiple family units, commercial and industrial property shall
be based on a hydraulic calculation by this office in accordance with accepted
practices and procedures established by the United State Environmental Protection
Agency’s User Charge System and the Ohio Environmental Protection Agency’s
Sewage Flow Guide. Additional fees such as surcharges, assessments or

reimbursements may also apply.

5. No sewer permit will be issued until a plumbing inspection has been done by
the Trumbull County Board of Health.
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Material Acceptable to Trumbull County
for Gravity Sanitary Sewer Construction

General:

Gravity sanitary sewers shall be constructed in conformance with
these specifications and the requirements shown on the engineering
drawings. Within the depths specified, and unless otherwise shown

on the plans, sanitary sewers up to and including fifteen inches

(15”7) in diameter shall be constructed using a poly—vinly—chloride
(PVC) sewer pipe and fittings or ductile iron sewer pipe and fittings
meeting the material and installation requirements specified herein

or shown on the plans. Sewer eighteen inches (18") and over shall
be constructed using a reinforced concrete sewer pipe and fittings,
poly—vinyl—chloride (PVC) sewer pipe and fittings or ductile iron sewer
pipe and fittings meeting the material and installation requirements
specified herein or shown on the plans. All pipe including laterals
shall be laid in a bed of six inches (6”) above and below the pipe
with #57 crushed stone. Lateral bedding shall be a minimum of ten
feet (10') away from the foundation to avoid a French drain situation.

Materials:

Sanitary sewer materials shall conform with the respective
specifications and requirements specified hereinafter.

Poly-Vinyl-Chloride (PVC) Sewer Pipe:

All P.V.C. sewer pipe shall meet the requirements of the ASTM's

last revision of Standard Specifications for Type PSM Poly

(Vinly Chloride) (PVC) Sewer Pipe and Fittings D3034 (SDR—35, SDR—26),
Standard Specification for Poly (Vinyl Chloride) (PVC) Large—Diameter
Plastic Gravity Sewer Pipe and Fittings F679 or Standard Specification
for Poly (Vinly Chloride) (PVC) Profile Gravity Sewer Pipe and Fittings
Based on Controlled Inside Diameter F794. All joints shall be an
approved elastromeric gasket joint as defined ASTM D3212 or
UNI-B-1. Pipe shall be marked with manufacturers name, nominal
pipe diameter, PVC cell classifications, SDR, ASTM number and date
of manufacture.
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Material Acceptable to Trumbull County
for Gravity Sanitary Sewer Construction

(continued)

For sewers up to an including fifteen inches (15”) in diameter and
depth of fifteen feet (15°) or less PVC sewer pipe and fittings shall
conform to ASTM D3034 with a minimum wall thickness equal to
SDR—35 and a cell classification 12454—-B as defined in ASTM D1784.
SDR—26 sewer pipe and fittings should be used in areas with excessively
high water tables even if it is less than fifteen feet (15°) deep. The
higher water table will be determined by the Trumbull County Sanitary
Engineer.

For sewers up to and including fifteen inches (15°) in diameter and
depths over fifteen feet (15°) PVC sewer and fittings shall conform to
ASTM F679 or F794 with a minimum wall thickness equal to SDR—-26
and a cell classification of 12454—B as defined in ASTM D1784.

Ductile Iron Sewer Pipe:

Ductile iron pipe shall be equal to ASTM A746-99 Standard Specification
for Ductile Iron Gravity Sewer Pipe (AWWA C151 and ANSI A21.51
thickness class 52). Ductile iron pipe joints shall be rubber gasket

joints equal to the mechanical joint or push on joint as specified
by ASTM A746—99 (AWWA C151 and ANSI A21.51 thickness class 52).

Ductile iron pipe shall have a singe coat of cement lining in
accordance with ASTM A746—99 (AWWA C104 and ANSI A21.4).
Cement lining shall be given a coat of approved asphalted material.

Mechanical joint pipe shall be jointed using rubber gasket and cast
iron follower rings meeting ANSI A21.11. All nuts and bolts shall be
cadmium plated and shall be painted with two coats of Koppers No. 50
Coal Tar Pitch Paint or an approved equal after installation. Alternate
methods of protecting the nuts and bolts used with mechanical pipe
joints maybe submitted for approval by the Trumbull County Sanitary
Engineer.

The slip on joints of "Tyton Joint” (pipe size 3"-24") or "Fastitle Joint”
(pipe size 30°—36") shall be jointed using a rubber ring gasket. All
rubber gaskets shall bear the identifying mark of the pipe manufacturer,
the gasket size and the year cleaned by wire brushing and an
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Material Acceptable to Trumbull County
for Gravity Sanitary Sewer Construction

(continued)

approved lubricant applied to the spigot end of the pipe. The
gasket shall then be placed in the bell and the pipe shall be
pushed home.

The Ductile iron pipe shall be encased in a polyethylene wrapper
prior to installation in accordance with the provisions of ASTM
674—00 (AWWA C105). Polyethylene film shall not be less than 0.008
inches in thickness and shall be installed in accordance with
method ASTM 674—00 (AWWA C105).

Reinforced Concrete Sewer Pipe:

Reinforced concrete sewer pipe shall be constructed in accordance
with ASTM Spec. C—76-79 Class II, III, IV Wall "B” or "C" as called
for on the contract drawing.

All reinforced concrete pipe shall be joined by a compression type
O—Ring gasket joint, equal to ASTM Designation C433-79, joints for
circular concrete pipe using rubber gaskets. The bell and spigot,

or tongue and groove ends of the pipe shall be especially prepared
for the use of the O—Ring joint during manufacture, by the use of
steel or iron forms, to produce a smooth, accurately dimensioned,
and truly concentric joint.

Gaskets for the joints shall be of sufficient cross sectional area and
length to fill the space provided in the joint when the pipe is laid
and of a shape that when the joint is assembled, the gasket would
be compressed to form a watertight seal. All rubber gaskets shall be
a continuous ring extruded or molded and cured in such a manner
that any cross section will be dense, homogeneous and free of
porosity, blisters, pitting and other imperfections.

Acid resistant protection coating shall be applied to the interior of all
concrete pipes. The coating shall consist of two (2) coats tar epoxy
paint or other approved acid proof coating to be applied at the point
of manufacture or the pipe, under the supervision of the coating
manufacturer and strictly in the conformance with the
manufacturer’s specifications.
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Procedure for Low—Pressure
Air Test for Sanitary Sewer

Summary of Method:

The sewer line to be tested is plugged, low—pressure air is
introduced into the plugged line and the amount and rate of air

loss is used to determine the acceptability of the section being tested.

Preparation of the Sewer Line:

Flush and clean the sewer line prior to testing, thus serving to set
the pipe surface as well as clean out any debris. A wetted interior
pipe surface will produce more consistent results. Plug all pipe
outlets to resist the test pressure. Give special attention to

stoppers and laterals.

Safety:

The air test may be dangerous if, because a lack of understanding

or carelessness, a line is improperly prepared.

It is extremely 1mportant that the various plugs be installed and
braced in such a way as to prevent blowout. Inasmuch as a force
of 25lbxf (112NO is exerted on an 8 inch (203mm) plug by an
internal pipe pressure of 5 psi (34kPA), it should be realized that

sudden expulsion of a poorly installed plug or of a plug that is

partially deflated before the pipe pressure is released can be dangerous.

As a safely precaution, pressurizing equipment may include a
regulator or relief valve set at perhaps 10 psi (69kPa) to avoid
over—pressurizing and damaging an otherwise acceptable line. No

one shall be allowed in the manholes during testing.

TRUMBULL COUNTY SANITARY ENGINEERING DEPARTMENT
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Procedure for Low—Pressure
Air Test for Sanitary Sewer

(continued)

Procedures:

Determine the type of pipe to be tested and the corresponding
ASTM specification to be used. Become familiar with the testing

procedures and all related issues especially safety before conducting
the test.

Follow the ASTM or AWWA specification instruction for testing.
The following table lists the type of pipe and corresponding
ASTM or AWWA specification for the test.

Type of Pipe Material Specification
Poly-Vinyl Chloride (Gravity Pipe) | ASTM F-1417-92
Poly—Vinyl Chloride (Pressure Pipe) AWWA 605-94

*Reinforced Concrete ASTM (C924—-89
Ductile Iron (Gravity Pipe) ASTM F-1417-92
Ductile Iron (Pressure Pipe) AWWA 600-99

*Reinforced concrete pipe 24 inch diameter and larger may be
accepted using ASTM C969-94, Standard Practice for Infiltration
and Ex—filtration Acceptance Testing of Installed Precast Concrete
Pipe Sewer Lines or by visual inspection and ASTM C1103-94.
Standard Practice for Joint Acceptance Testing of Installed Precast

Concrete Pipe Sewer Lines.

Copies of the appropriate ASTM or AWWA Specification can be

obtained from the Trumbull County Sanitary Engineers Office.
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DEFLECTION TEST
for PVC SEWER PIPR

After a minimum of thirty (30) days have elapsed from the date when a
section of pipe has been Installed and back filled, the contractor shall
measure the vertical deflection of the installed pipe by use of an approved
rigid "Go—No—Go" nine (9) bar mandrel, or approved spheroidal or elliptical
ball, cylinder or circular section. The vertical deflection shall not exceed

9% of the internal diameter of the pipe as follows in Table B.

Mandrel, ball, cylinder, or circular section diameters shall not be less than
those specified, and shall be verified by the Trumbull County Sanitary Engineer
or his representative. Testing device shall be hand pulled through the pipe.
Any section of the pipe not meeting the 9% deflection specification shall

be uncovered and the haunches re—compacted, and the contractor shall take
such other remedial steps to meet the deflection test. No section of flexible
pipe will be accepted by the County until the section passes the specified

deflection test.
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TABLE B

All dimensions are given in inches.

Mandrel Circumference @ 5% (diameter)

PIPE PIPE TYPE

SIZE SDR—35 SDR—26 Profile Wall

(INCHES) | CIRCUMPERENCE | DIMETER = CIRCUMFERENCE = DIAMETER | CRCUMFERENCE | DIAMETER
8 41.60 7.28 39.68 7.11 41.38 7.26
10 64.72 9.08 61.76 8.87 | 64.29 9.05
12 91.39 |10.79  87.37 | 10.55  90.89 10.76
15 136.76 | 13.2 | 130.63 | 12.9 | 135.95 13.16
18 203.99 | 16.1¢ | 204.24 | 16.13 | 204.75 16.15
<1 283.39 19 283.39 19 283.09 18.99
24 358.16 | 21.36 | 358.16 | 21.36 | 362.19 21.48
27 454.80 | 24.07 460.49 04.22
30 070.15 26.95
33 691.97 29.69
36 825.08 32.4%
39 969.89 35.15
42 1126.99 | 37.89
45 1295.24 | 40.62
48 1475.87 | 43.36

TRUMBULL COUNTY SANITARY ENGINEERING DEPARTMENT
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Internal Visual Inspection of Sanitary Sewers

An Internal visual inspection of all sanitary sewer pipe and manholes
shall be conducted. This inspection will be done using a color audio-—
video recording system. The Trumbull County Sanitary Engineers Office
or Their designated representative will review the inspection and all
discrepancies must be corrected prior to final acceptance. The internal
visual inspection shall include the following information both audio

and video:

Name of Project

Project Number

Date of Inspection

Person or Company Performing Inspection
Street Name

Manhole Numbers

Pipe Size and Type (SDR—35, RCP, etc.)
Continuous Footage Measurement

Location of Service Connections

Direction of Travel (Upstream or Downstream)
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NEENAH #R-1753-A, OR EAST JORDAN #1890 OR
EQUAL CAST IRON FRAME AND COVER. FRAME
TO BE BOLTED TO THE CONE OF THE MANHOLE

ALL COVER SHALL BEAR THE WORDS "SANITARY
SEWER" IN RAISED LETTERS.
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b el
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e 2”7 MIN
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124'IYP A CONCRETE AND BRICK ARE NOT TO BE USED.
:K FINISHED GRADE TO SLOPE AWAY FROM
MH STEPS MANHOLE. ALLOW NO WATER TO STAND
M\ /| ON OR AROUND MANHOLE COVER.
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AS.T.M. C443-79 RUBBER GASKET <
JOINT OR MASTIC STRIPS IN JOINTS. 4
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~——4'-0"— (ALL INLETS & OUTLETS)
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NOTE: Manholes shall be vacuum tested in accordance with
ASTM (C1244-93 Standard Test Method for Concrete Sewer
Manholes by the Negative Air Pressure (Vacuum) Test.
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DROP PIPE "B”

DROP PIPE DIMENSIONS

A B C D

e

8” 8” |11 1/4"13 1/4”

10" 8” |11 1/47|13 3/8” 8"

12" 8” 117 13 3/4

15" | 10" |9 1/2"|15 3/8"

9”J

18" 12” |8 1/2"|16 1/2"

PLAN VIEW

% <
I::E b b2 ]
4 —0" MIN
A
—a
A
™\ AQ_ —
—d 4 9” MIN
—a _V_‘
—H < A
—H » | N— SEAL AND FINISH WITH HYDRAULIC
4| CEMENT OR EQUAL
—a < 4
“ 4 N—=DROP PIPE "B’
4 A
j E— . \
r ° ay . ) — CLASS "B” CONCRETE
<

SEAL AND FINISH WITH HYDRAULIC
CEMENT OR EQUAL

OUTSIDE DROP
MANHOLE DETAIL
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NOTE:

o DROP MANHOLE CROSS
=

—

—\ M.H. ADAPTOR: ROMAC A/C X P.V.C.
—HA < ADAPTOR GASKET OR GPK MANHOLE
9 ADAPTOR

pal

GROUT

GASKET OR SOLVENT WELD STOP

COUPLING OR TWO 22 1/2 ELBOWS
TO PROVIDE OFFSET IF NEEDED

—H STAINLESS PIPE STRAP ANCHORED
TO MANHOLE WALL

\

, | T——TWO 45 ELBOWS, ANCHORED IN
a —‘ CONCRETE IF REQUIRED

INSIDE DROP MANHOLE

THE INSIDE DROP MAY REQUIRE A LARGER MANHOLE DIA PER T.C.S.E.
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D _ MAX TRENCH | /
INITIAL BACKFILL\EQZ; WIbTH /é\\\//ﬂ
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SAN SEWER PIPE \< <//\\\/j
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I A #57 CRUSHED STONE
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NOTE: MO AL DR P B

CARE NOT TO DISLODGE THE PIPE.

BEDDING DETAIL
P.V.C.

NOTES: MAXIMUM ALLOWABLE TRENCH WIDTHS SHALL BE AS FOLLOWS:

6"—24" : NOMINAL PIPE DIA + 2'-0"
27°-30" : NOMINAL PIPE DIA + 2'-6"
36" AND OVER : NOMINAL PIPE DIA + 30"

WHEN PROTECTIVE SAFETY TRENCH BOX IS WIDER THAN THE MAX ALLOWABLE TRENCH WIDTH,
EXCAVATION SHALL BE SHELVED AS SHOWN AND BOX SHALL RIDE ON THE SHOULDER.

MAIN LINE SEWER IS TO BE AIR AND MANDREL TESTED 30 DAYS AFTER INSTALLATION.

PROPER FITTINGS, ADAPTORS, SADDLES, ETC, SHALL BE USED WHEN JOINING P.V.C. PIPE
WITH PIPE OF OTHER MATERIALS.

BEDDING REQUIREMENTS APPLY TO BOTH MAIN LINE AND LATERAL SEWERS.

GRADE FOR MAIN LINE SEWER CONSTRUCTION SHALL BE MAINTAINED THROUGH THE USE OF
A LASER ONLY.

IF SUFFICIENT GROUND WATER IS FLOWING THROUGH THE BEDDING OR THE SLOPE OF THE
SEWER IS STEEP, CLAY DIKES SHOULD BE INSTALLED AT VARIOUS LOCATIONS WITHIN THE TRENCH.

TRUMBULL COUNTY SANITARY ENGINEERING DEPARTMENT ,5 Ol: 3O




MAX TRENCH
s/// WIDTH s
INITIAL BACKFILL P\\\Q? <// \@
SN
n NN {
SAN SEWER PIPE /;?z R %ﬁ
O \/ //\ N 127
SN %
l } N \\{
0.D.X 1/2° LAY S
2, ST

‘ |
NS NS
0.D.X 1/4 OR 6”- >\<//§//\\//>\\</>s<%\ %\Q/\%z\\\/% #57 CRUSHED STONE
7SS TR U,
UNDISTURBED EARTH NOTE: WORK MATERIAL UNDER PIPE HAUNCH
TO PROVIDE ADEQUATE SUPPORT, TAKING

CARE NOT TO DISLODGE THE PIPE.

BEDDING DETAIL
R.CP. & D.IP.

NOTES: MAXIMUM ALLOWABLE TRENCH WIDTHS SHALL BE AS FOLLOWS:

6"—24" : NOMINAL PIPE DIA + 2'-0"

27°-30" : NOMINAL PIPE DIA + 2'-6"
36" AND OVER : NOMINAL PIPE DIA + 30"

WHEN PROTECTIVE SAFETY TRENCH BOX IS WIDER THAN THE MAX ALLOWABLE TRENCH WIDTH,
EXCAVATION SHALL BE SHELVED AS SHOWN AND BOX SHALL RIDE ON THE SHOULDER.

MAIN LINE SEWER IS TO BE AIR AND MANDREL TESTED 30 DAYS AFTER INSTALLATION.

PROPER FITTINGS, ADAPTORS, SADDLES, ETC, SHALL BE USED WHEN JOINING P.V.C. PIPE
WITH PIPE OF OTHER MATERIALS.

BEDDING REQUIREMENTS APPLY TO BOTH MAIN LINE AND LATERAL SEWERS.

GRADE FOR MAIN LINE SEWER CONSTRUCTION SHALL BE MAINTAINED THROUGH THE USE OF
A LASER ONLY.

IF SUFFICIENT GROUND WATER IS FLOWING THROUGH THE BEDDING OR THE SLOPE OF THE
SEWER IS STEEP, CLAY DIKES SHOULD BE INSTALLED AT VARIOUS LOCATIONS WITHIN THE TRENCH.
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METAL STANDPIPE (EACH END OF ENCASEMENT
PIPE TO BE ABOVE GRADE WHEN GROUTING).

NORMAL PAVEMENT EDGE

PAAN
CARRIER PIPE (SAN SEWER)
Z BELL END UPSTREAM
= SAND OR CEMENT GROUT
<
CONCRETE BULKHEAD > (OPTIONAL)
” ENCASEMENT PIPE
WOODEN SKIDS O
| \T[ < UNDISTURBED EARTH
SN DY s ST T L SIS,
REVSES PSS,
N4
| [T ‘ 1] I €T
Il T T I }_
- ) 5
|1 |1 =)
‘ ‘ |l (I
o e L -
R B
[ [
| ‘ | p11-==---—---T117 |
| L‘ e | \J
I ‘i T 1 \' 1 Il i '
SENSIN N
S SN
F@//\/\///\\//\\/b( %\\//,\\,//\/\///\\/4
ENCASEMENT PIPE WOODEN BLOCKING SKIDS WITH METAL
CARRIER PIPE STRAPS TO INSURE COMPLETE SUPPORT
OF CARRIER PIPE THROUGH THE ENTIRE
<—— PAYMENT LIMIT SEWER-IN-TUNNEL LENGTH OF THE ENCASEMENT PIPE.

* SEE NOTE BELOW

SEWER—IN-TUNNEKL DETAIL

CARRIER PIPE ENCASEMENT PIPE
MIN DIAMETER
6" 8" (Laterals ONLY)
8" 16"
10” 18"
12 24"
15 307
18 36"
21 40”
24 42"

*NOTE:

ACCEPTABLE ENCASEMENT PIPE: CAST IRON, DUCTILE IRON OR C-900 (WATERLINE SPEC) PLASTIC.
S.D.R. 35 (P.V.C.) IS NOT ACCEPTABLE.

FOR SEWER—-IN-TUNNEL GREATER THAN 6" IN DEPTH THE ENCASEMENT PIPE SHALL EXTEND FROM
THE EDGE OF THE PAVEMENT A DISTANCE EQUAL TO THE DEPTH OF THE EXCAVATION.

"CASCADE” STAINLESS PIPELINE CASING SPACERS OR EQUIVALENT MAY BE USED IN PLACE OF THE
WOOD BLOCKING METHOD.

BLOCKING SHALL BE PLACED NO FURTHER APART THAN HALF (1/2) PIPE LENGTH. FOR PIPE TWELVE (12)
INCH IN DIAMETER AND SMALLER, FOUR (4) SPACERS SHALL BE PLACED AT FACH LOCATION °90 APART.
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SAN SEWER PIPE

~—0.D. + 1'=0"—=

AS /
W &z
3/, N 7,
E</\\\/ b 6”7 4 6" +//>\</§
\//\\ N 7 //%/Z
N A Q/\\\/
o~ 7N ¢ U
R + /0. +
S \__J L
L . W
VQ/ 5" fa e /\\/%
N 6 17
5 b
U SR SISTRES T

CONCRETE ENCASEMENT

TRUMBULL COUNTY SANITARY ENGINEERING DEPARTMENT

18 OF 30




6” INLET 6 TEE OUTLET

3 3
- P
TOP
MH RISER WITH VESTAL LID. PRECAST
RISER RINGS ARE TO BE USED TO RAISE
COVERS TO GRADE-BRICKS AND MORTAR
ARE NOT TO BE USED.
6" INLET , 6 TEE OUTLET
<8 L . “ ° . - a4
| rs e a (L\
N N

INLET BAFFLE —"| « \ \
. 4 (18” MAX \ \

- : g
. Q. . . . A" a - 2 a
. PR e %

a

A

SECTION 3-3 SECTION 2-2

STANDARD GREEASE TRAP

NOTE: GREASE INTERCEPTORS SHALL BE INSTALLED SO THAT THEY WILL RECEIVE ALL KITCHEN
WASTES, BUT NONE OF THE RESTROOM WASTES
MINIMUM OF 1,000 GALLON CAPACITY

TRUMBULL COUNTY SANITARY ENGINEERING DEPARTMENT ,9 Ol: 30




6" OUTLET

2
6” INLET — .
Y
PESTER @y
\ e
11 | i D)
8 ‘\\ // \\ /i 3
Ml ===
\g
O Ly 3

6" INLETK

Q

-

" RECTANGULAR BARS WITH
" SPACING FULL WIDTH

MH RISER WITH VESTAL LID. PRECAST

RISER RINGS ARE TO BE USED TO RAISE
COVERS TO GRADE-BRICKS AND MORTAR
ARE NOT TO BE USED.

8" RECTANGULAR

BARS WITH

5" SPACING

FULL WIDTH

[6” OUTLET

S

SECTION 3-3

-

7y
a

A

SECTION 2-2

STANDARD TRASH TRAP

NOTE:

MINIMUM OF 1,000 GALLON CAPACITY

TRUMBULL COUNTY SANITARY ENGINEERING DEPARTMENT
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CUT OR SAW EXISTING
SAN SEWER

KEXISTING SAN SEWER (CLAY)

NEW WYE OR TEE
(PLASTIC)

CUT OR SAW EXISTING
SAN SEWER

O [ J

FLEXIBLE WATERTIGHT COUPLINGS
(FERNCO)

WYL OR TEE INSTALLED [N
EXISTING SEWER

* FOR PLASTIC WYE TO CLAY MAIN ONLY *
* AN APPROVED CAST IRON TAPPING SADDLE OR AN INSERTA-TEE MAY ALSO BE USED *

CUT OR SAW EXISTING
SAN SEWER

KEXISTING SAN SEWER (PLASTIC)

NEW WYE OR TEE
(PLASTIC)

CUT OR SAW EXISTING
SAN SEWER W

‘N P.V.C. REPAIR COUPLINGS

* PIPES GOING INTO THE COUPLINGS
MUST BE BEVELED

WYt OR TEE INSTALLED [N
EXISTING SEWER

* FOR PLASTIC WYE TO PLASTIC MAIN ONLY *
* AN APPROVED CAST IRON TAPPING SADDLE OR AN INSERTA-TEE MAY ALSO BE USED *

NOTE: ALL REINFORCED CONCRETE PIPE WILL BE CORE BORED.

TRUMBULL COUNTY SANITARY ENGINEERING DEPARTMENT
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INITIAL BACKFILL

]

6" SAN SEWER PIPE

// 1 N
5 ‘ o
/ | 1
v
v, ,
\\/ XY LN
'\\/ ' /\//\/\/ /. /\[\,//\J 2
2 A R
X UNDISTURBED EARTH
WYE
j;\/// S 6" SAN SEWER PIPE
N b 7 \\ N
6t //\\\/ ) Co / </\\\/ #57 CRUSHED STONE
\//\ IR \//\\\/\
SO o /\\/%//
Y, SIS
to ’ SRS
RN YOS
Lo NS G ™ \<//5
6! //\\/b l@/\\@i//ilé /-7 CONCRETE ENCASEMENT — SEE DETAIL
MAX TRENCH __|
WIDTH

RISER CONNECTION
FOR SEWERS EXCEEDING 12" TO

TRUMBULL COUNTY SANITARY ENGINEERING DEPARTMENT
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R/W (ROAD, UTILITY ETC.) |

TOP OF

GROUND

2" X 4" HARDWOOD MARKER\

STAKE
REMOVABLE PLUG (MUST BE SUFFICIENTLY HELD
IN PLACE TO WITHSTAND LOW PRESSURE AIR TEST)

6" SAN SEWER

Y

. — UNDISTURBED
/5" EARTH
/|

/|

>
SIS SRSV

#57 CRUSHED STONE

NOTE: WORK MATERIAL UNDER PIPE HAUNCH
TO PROVIDE ADEQUATE SUPPORT, TAKING
CARE NOT TO DISLODGE THE PIPE

STANDARD HOUSE CONNECTION
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EXISTING CLAY MAIN

A M) EXISTING CLAY LATERAL
-
LA .
5\\gﬂ o , SN
N S e SRR AR
\ ' /\\///
A =1 S e
' TRENCH[\7
J> 7 ) I
> s o KN RN 22N
DRSS MY\//\\X\\//
EXISTING CLAY WYE

NEW P.V.C. PIPE
(TO HOUSE)

VITRIFIED TO P.V.C. FERNCO
COUPLING OR EQUIVALENT

P.V.C. INSTALLED TO EXISTING CLAY LATERAL

TRUMBULL COUNTY SANITARY ENGINEERING DEPARTMENT 24 Ol: 30




A\
WYE—BRANCH IN ﬁ\%
R\

MAIN SEWE

CONSTRUCTION OF LATERAL
,\’\m MUST BEGIN AT MAIN SEWER
\ / 6" PIPE
W\ Y .
5\ NSRS AN
e \ 7 o
g \ e
2 ——Q T \
N TRENCH \\\,
" g N y =t
67 BEND ) T R Ak \\\//\//\\

A

TYPICAL PLAN

/
JOINT SHALL BE SEALED WITH A FOUNDATION WALL

4" P.V.C. TO 6" P.V.C. FERNCO
OR ECCENTRIC REDUCER
OR AS DIRECTED BY THE T.C.S.E.

WYE BRANCH IN MAIN Vo
. M -~ 10'-0" MIN——
: [~ 6" PIPE
A = 4" SOIL PIPE ) -
/\\ [ \/ J A T‘
2 - 9
?\\ - ’\ N AN \\//4 N
N \ A
= ) |
K NN N -
- / - >
\\/<\ \\} CONCRETE FOUNDATION \/\
/\//\\//\\\ /\\/ﬁ\//\//\\’ #57 CRUSHED STONE 7\ .

6" MIN. ABOVE & BELOW

10 DEGREE MIN OR AS
DIRECTED BY THE T.C.S.E. FOOTEE DRAIN

UNDISTURBED GROUND

TYPICAL SECTION OF LATKRAL TRENCH

NOTES:

FOOTER DRAINS SHALL NOT BE CONNECTED TO THE SANITARY SEWER.

LATERAL BEDDING SHALL BE A MINIMUM OF 10" AWAY FROM THE FOUNDATION
TO AVOID A FRENCH DRAIN SITUATION.

FOR P.V.C. AND VITRIFIED CLAY SEWER PIPE SEE BEDDING REQUIREMENTS.

THE COST OF RE-CONNECTING DOWNSPOUTS, FIELD DRAINS AND SUMP DRAINS
DAMAGED DURING CONSTRUCTION SHALL BE CONSIDERED AS HAVING BEEN
INCLUDED IN THE UNIT PRICE BID FOR THE VARIOUS ITEMS OF THE CONTRACT.

IF SUFFICIENT GROUND WATER IS FLOWING THROUGH THE BEDDING OR THE
SLOPE OF THE SEWER IS STEEP, CLAY DIKES SHOULD BE INSTALLED AT VARIOUS
LOCATIONS WITHIN THE TRENCH.

MINIMUM GRADE FOR HOUSE CONNECTIONS SHOULD BE 1/4" PER ONE (1) FOOT,
WHICH IS 2.08% OR AS DIRECTED BY THE T.C.S.E.
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P.V.C. REPAIR COUPLINGS (FOR PLASTIC TO PLASTIC ONLY)
P.V.C. TO CLAY FERNCO ADAPTER (FOR PLASTIC TO CLAY ONLY)

#o7 CRUSHED STONE THOROUGHLY _|

HAUNCHED AROUND SUPPORT SPAN

]

+2 PLACES*
METAL STRAPPING MIN
[SEE NOTES BELOW 2'—0" SPACING
T I3 4
N\ _\///\\//\ N D
S SOOI ¢
//\/ X LN N , Jﬁ
2" MIN—= > \ BUILT-UP BEAM USING
< S TRIANGULAR NAILING
v // - 4" MAX —= PATTERN
N )
S " _| WIDTH OF TRENCH
NS NS VARIABLE
0 v
N :
> V)
\\\/ N
N X
% N
<~ \— UNDISTURBED EXCAVATION

ORI

PROPOSED STOEM DRAIN

PIPE SIZE A B EACH SIDE

D C

4" 6" 6" 2" X 47
6" 8" 6" 2" X 6"
8" 10” 6" "X 6"
10" 127 6" 2" X 6"
12" 14" 6" 2" X 6"
15" 18" 6" 2" X 6"

SUPPORT DETAIL FOR RESTORING BXISTING

SANITARY SEWER

NOTES: SEWER TO BE REPLACED WITH SDE-35 P.V.C. PIPE WHICH IS THE SAME DIAMETER AS THE
EXISTING PIPE. BELLS ARE NOT TO FALL WITHIN THE TRENCH WIDTH.
SHOULD THE PROPOSED CONDUIT SPAN THE EXISTING SANITARY SEWER AND LIE WITHIN 0" - 12"

VERTICALLY: THE SPANNED SEWER SHALL BE EXPOSED A DISTANCE OF 3’ + LD. FROM CENTER
LINE OF PROPOSED CONDUIT AND ENCASED WITH CONCRETE.
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PAYMENT LIMIT-STORM DRAIN
REPLACEMENT MAX PERMISSIBLE

TRENCH WIDTH IS 2’-0"

METAL STRAPPING MIN
2'—0" SPACING

3 4L

el ———— 1l

SOSY EYY adih
N SNV AN QXA ¢
2 // ) %
, NN H
1" MIN ON SPAN ¢ %
, < BUILT-UP BEAM USING
LESS THAN 8 \\\ Z TRIANGULAR NAILING
\ i PATTERN
/ N
N Y
(/ N WIDTH OF TRENCH
N \\4 VARIABLE
2 X
S B
A N
N /\\/ UNDISTURBED EXCAVATION
AR

EACH SIDE

PIPE SIZE A
D
4" 6"
6" 8"
8" 10"
10" 12"
1" 14"
15" 18"

AR R R
0100|109 129100 129,
P <
SIEIEIEIEIES

SUPPORT DETAIL

FOR RESTORING

EXISTING DRAINAGE

NOTE:

THE COST OF RE—CONNECTING DOWNSPOUTS, FIELD DRAINS, SUMP DRAINS AND

SEPTIC DRAINS DAMAGED DURING CONSTRUCTION SHALL BE CONSIDERED AS
HAVING BEEN INCLUDED IN THE UNIT PRICE BID FOR THE VARIOUS ITEMS OF THE

CONTRACT.
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6" CONCRETE DRIVE\\

4" AGGREGATE BASE—

PAVEMENT REPLACEMENT

S

6" SLAG

CONCRETE DRIVE

GRAVEL DRIVE

ASPHALT DRIVE K
/2 LAYER ASPHALTIC

CONCRETE

J=——6" AGGREGATE BASE

?i?????j?%@?????i????? \/ ’ §
1’-0” - 2 te
2 o
X ]
N %
X/ /\/
WA N
N !
<\\ N<
</ //\ 4‘ #304 CRUSHED STONE OR
ACTUAL TRENCH EDGE VARIES b// 23 CONTROLLED DENSITY BACKFILL
WITH METHOD OF CONSTRUCTION >/\ //\\\ FULL DEPTH AS SPECIFIED
S 2
K 7
‘(\\///\ </ ,] ’—O”
DN N
K, v
A DR
N N
X g
I |
KU 4
N,

SANITARY SEWER PIPE

SPECIFIED BEDDING

DRIVEWAY & PRIVATE DRIVE REPLACEMENT

NOTE:

THE CONTRACTOR SHALL MAINTAIN ALL DRIVEWAYS PRIOR TO DRIVEWAY REPLACEMENT.
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1-1/2"

ASPHALT CONCRETE

COUNTY & STATE
HIGHWAYS

2—1/2" COURSE
ASPHALT CONCRETE

PAVEMENT REPLACEMENT

COURSE

TOWNSHIP ROADS

FULL WIDTH
OVERLAY

A

REPLACE ROAD
CUT ONLY

TWO 1-1/2" COURSES OF
ASPHALT CONCRETE

8" DIGGABLE CONC.

BASE OR FLY ASH

Pl

/ 8" AGGREGATE BASE

/

CONC. MIX \
A |~ PRIME COAT
PRIME COAT %/// Y
NY N
1 1_055 o /\\
\/ \ J‘\ £ | ,] ) _O!s
YK L
8" AGGREGATE BASE \//>/ §§
Y /L
PRIME COAT — ONLY IN AREAS [/s //\\/
WHERE EXISTING PAVEMENT IS //>< /%/\\\
CUT FOR SEWER CONSTRUCTION >/\\ \///
7 \//\\ #304 CRUSHED STONE OR
7/,
ACTUAL TRENCH EDGE VARIES F/;\\ // /7 CONTROLLED DENSITY BACKFILL
WITH METHOD OF CONSTRUCTION /Q/\ \//\Q FULL DEPTH AS SPECIFIED
Y/ U
N =~ I
( /
/\\\/ //s 1 9 —O”
v \/
[ Ly
INITIAL BACKFILL-SEE DETAIL 7) 7
AN } NA
U Y
/) A\
SN TS /

SANITARY SEWER PIPE

SPECIFIED BEDDING

PAVEMENT REPLACEMENT

NOTE:

TRUMBULL COUNTY SANITARY ENGINEERING DEPARTMENT

THE CONTRACTOR SHALL MAINTAIN ALL ROADS PRIOR TO SURFACE COURSE REPLACEMENT.
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LENGTH OF LINE, FEET

AIR TEST TABLE

BASED ON EQUATIONS FROM A.S.T.M. #(C-828

SPECIFICATION TIME (min:sec) REQUIRED FOR PRESSURE DROP FROM
3-1/2 TO 2-1/2 P.S.I. WHEN TESTING ONE PIPE DIAMETER ONLY

PIPE DIAMETER, INCHES

4 6 8 10 12 15 18 21 24
25 0:04 0:10 0:18 0:28 0:40 1.02 1:29 Q.01 2:38
50 0:09 0:20 0:35 0:55 1:19 2:04 2:58 4:03 5:17
75 0:13 0:30 0:53 1:23 1:59 3:06 4:27 6:04 7:55
100 0:18 0:40 1:10 1:50 2:38 4:08 5:56 8:05 10:34
125 0:22 0:50 1:28 2:18 3:18
150 0:26 0:59 1:46 2:45 3:58
175 0:31 1:09 2:03 3:13 4:37
200 0:35 1:19 2:21 3:40 5:17
225 0:40 10:25 13:36
250 0:44 11:35 15:07
275 0:48 12:44 16:38
300 0:53 13:53 18:09
350 1:02 16:12 21:10
400 1:10 18:31 24:12
450 1:19 20:50 27:13
500 1:28 23:09 30:14
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QHW Designation: F 1417 — 92 (Reapproved 1998)

An American Nalional Standard

AMERICAN SCCIETY FOR TESTING AND MATERIALS
100 Barr Harbor Or,, West Gonshohocken, PA 19428
Reprinied from the Annual Book of ASTM Standards, Capyright ASTM

Standard Test Method for

Installation Acceptance of Plastic Gravity Sewer Lines Using

Low-Pressure Air’

This standard is issued under the fixed designation F 1417: the number immadiately foliowing the designation indicates the yeur of
original adoption or, in the case of revision, the year of lust revision, A number in parentheses indicates the year of last reapproval. A
supersciipl epsilan (e) indicates an editorial change since the fast revision of reapproval,

1. Scope

1.1 This test method provides procedures for testing plastic
pipe sewer lines, using low-pressure air to prove the integrity
of the installed material and the construction procedures. Two
procedures are included to find the rate of air leakage—the
constani-pressure method and the time-pressure drop method.

1.2 This test method shall be performed on lines after alf
connections and service laterals have been plugged and braced
adequately to withstand the test pressure. The time between
completion of the backfill operation and low-pressure air
testing may be specified by the approving authority.

1.3 'This test method also may be used as a preliminary test,
which enables the installer to show the condition of a buried
line prior to final backfill, paving, and other construction
activities.

1.4 This test method is applicable to all gravity sewer lines
made of thermoplastic pipe, reinforced thermosetting resin
(RTRF) pipe, and reinforced plastic mortar (RPM) pipe,
defined in Terminology D 833, D 1600, and F412.

L5 This standard does not purport to address all of the
safety problems, If any, associated with its use, It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use. For specific
precautionary statements, see Section 5.

2. Referenced Documents

2.1 ASTM Standards:

C 828 Practice for Low-Pressure Air Test of Vitrified Clay
Pipe Lines (4 to 12-in.)?

C 924 Practice for Testing Concrete Pipe Sewer Lines by
Low-Pressure Air Test Method?

D 883 Terminology Relating to Plastics?

D 1600 Terminology for Abbreviated Terms Relating to
Plastics®

D 2122 Method for Determining Dimensions of Thermo-
plastic Pipe and Fittings?

3567 Practice for Determining Dimensions of Reinforced

' This test method is under the jurisdiction of ASTM Committee F-17 on Plastic
Fiping Sysiems and is the direct respensibility of Subcommittee FI7.62 on Sewer.

Current edition approved Tuly 15, 1992, Published Seplember 1992,

* Annreal Book of ASTM Standards, Vol 04.05.

N Annal Boak of ASTM Standards, Yol 08.01.

* Annwal Book of ASTM Standards, Yol 08.04.

Thermosetting Resin Pipe (RTRP) and Fittings*
F412 Terminology Relating to Plastic Piping Systems*
2.2 Uni-Bell PVC Pipe Association Standard:
UNI-B-6-90 Recommended Practice for Low-Pressure Air
Testing of Installed Sewer Pipe?

~ 3. Smmmary of Test Method

3.1 The section of the line to be tested is plugged. Air, at low
pressure, is introduced into the plugged line. The fine passes
the test if the rate of air loss, as measured by pressure drop,
does not exceed a specified amount in a specified time.
Pressure drop may be determined by using Table 1 or Table 2,
or calculated by use of the fornmlas in 9.1,

4, Significance and Use

4.1 This low-pressure air fest detects damaged piping or
improper jointing by measuring the rate at which air under
pressure escapes from an isolated section of sewer.

4.2 The rate of air loss will indicate the presence or absence
of damaged piping or leaking joints. This test method is not
intended to show total system water leakage Hmits and cannot
be used as a quantitative measure of leakage under service
conditions for infiltration or exfiltration.

Nore |—A finding of acceptable air loss specified in this test method
can be interpreted as an installation acceptance test in tieu of infiltration
or exfiltration test.

4.3 This test method will ensure the best possible initial
condition and quality workmanship of all property-instalted
sewer pipe.

5. Apparatus

5.1 Plugs—Mechanical or pneumatic type.

5.2 Air Compressor-—A properly calibrated portable, oil-
free air source with a singular control panel containing a main
shut-off valve, pressure-regulating valve, 9 psig pressure-relief
valve, input pressure gage, and a confinuous monitoring
pressure gage having a pressure range from 0 psi to at least 10
psi with minimum divisions of 0.10 psi and an accuracy of +
0.04 psi.

5.3 Rotameter, standard CFM reading with an accuracy of
*+2%.

= Available from Uni-Bell PVC Pipe Association, Suite 153, 2655 Villa Creek
Drive, Dallas, TX 75234,




b F 1417

TABLE 1 Minimum Specitied Time Required for a 1.0 psig Pressure Drop for Size and Length of Pipe Indicated for & = 0.0015

Note i—See Practice UNI-B-0-90.

Note 2—Consult with pipe and appustenance manufacturer for nruximusm test pressure for pipe size greater than 30 in. in diameter,

Pips Minimum Lefr;ﬁlh fime for Specilication Time for Lengih (L) Shown, minis
Diamater, Time, - i.onger
in. min:s “:'If:;”g’ Length,s | 1001t [ 150 ft [ 200 t | 260 # [ 300 ft t 350 ft l 400 ft i 450 ft
4 3:45 597 0.380 L 3:46 3:46 346 3:46 346 3:46 3:46 3:46
3] 5:40 398 G.854 L 540 5:40 540 5:40 5:40 5:44 542 6:24
8 7:34 298 1.620 L 734 7334 7:34 7:34 736 352 10:08 24
10 &26 239 23741 9:26 o285 9:26 &h3 11:52 13:51 15:49 17:48
12 11:20 198 3418 L 120 11:20 11:24 14:15 17:056 19:56 22:47 25:38
15 14:10 159 5342 1L 14,10 1410 17:.48 2215 26:42 31,09 35136 40:04
18 17:00 133 7.682 L 17:00 19:43 25:38 32:03 38,27 44:52 51116 5741
21 19:50 114 10470 L 19:50 26:10 34:54 43:37 H2:21 6100 8948 78:31
24 22:40 98 13.674 L 22:47 3491 45:34 56:58 68:22 78:46 9110 102:33
27 25:30 88 17.306 L 28,51 43:16 5741 72:07 86:32 100:57 11522 128:48
30 28:20 a0 21.368 L 35:37 53:28 71:13 89:.02 106:50 12438 414226 180013
33 31:10 72 25852 L 43:05 64:38 86:10 107:43 129:16 150:43 17221 193:53
36 34:00 66 30,768 L 5117 76:55 102:34 128:12 153:50 179:29 295:07 230:46
TABLE 2 Minimum Specified Time Required for a 9.5 psig Pressure Drop for Size and Length of Pipe Indicated for @ = 0.6615
Nove |—Consult with pipe and appurtenance manufacfurer for maximum test pressure for pipe size greater than 30 in. in diamster.
Pipe Minimen Le{ngih Time for Spevification Time for Length {L) Shown, min:s
Diameter, Time, Minli;um Longer .
i mince el P 100 1t | 150 l 200 & I 250 ft | 300 f I 350 ft l 400 f l 450 ft
4 1:63 597 0.190 L 1:53 1153 1:53 153 1:53 1:53 §:63. 153
6 - 2:50 398 0427 L 2:50 2:50 2:50 2:50 2:50 2:50 2:51 312
B 347 298 G.760 L 347 347 3:47 347 348 4:26 5:04 5:42
10 4:43 23% 1487 L 443 4:43 A:43 457 5:56 658 754 B:54
12 540 198 1.700L 540 5:40 o142 708 8:33 9:68 i1:24 12:50
18 7:.05 159 2871 L 705 705 8:54 11:08 1321 15:35 17:48 20:02
18 830 133 3846 L 8:30 237 12:49 16:01 1414 22:26 2638 28:51
21 9:55 14 5.236L 8155 13:05 727 21:49 26:11 332 3d:54 3916
24 11:20 99 §837L 11:24 1757 22:48 28:30 34t 3%:53 46:35- 5117
27 12:45 a8 8.653 L t4:25 2138 28:51 36:04 43:16 50:30 57:42 64:54
30 14:10 80 10683 L 17:48 2643 3537 A4:31 53:25 62:19 7113 2007
33 15:35 e 12.926 L 2133 iy 43:58 53:52 64:38 75:24 86:10 9657
36 17:00 €6 18384 L 25130 38:28 5117 64:06 76:55 89:44 102:34 122

G, Safety Precautions

6.1 This low-pressure air test may be dangerous to person-
nel if, through lack of understanding or carelessness, a line is
overpressurized or plugs/caps are installed or restrained im-
properly. It is extremely important that the various plugs be
properly instalied to prevent the sudden expulsion of a poorly
installed or partially inflated plug. Observe the following
minimuwm safety precautions:

6.1.1 No one shall be allowed in the manholes during
testing.

6.1.2 Install and restrain all caps and plugs securety.

6.13 When lines are tested, it is mandatory that all the caps
and plugs be braced as an added safety factor.

6.1.4 Do not overpressurize the lines. Do not exceed 9.0
psig.

Note 2--The axial force on & plug at 4 psig internal pressure is F = P
@ D4 b, where I is the inside diameter in inches. Thus, the axial force
o an $-in, plug at the start of a properly-conducted test is over 200 1b.
Restraint systems mtist be designed to handle these forces with adequate
safety factors. Every sffort should be made to maiatain backfill over the
pipe during air testing.

6.1.5 A regulator or relief valve set no higher than 9 psi shall

be included on all pressurizing equipment.

7. Preparation of the Line

7.1 Clean the section of sewer line to be tested by flushing
or other means prior to conducting the low-pressure air test.
This oleaning serves to eliminate debris and produce the most
consistent results,

8 Procedures

8.1 Isolate the section of sewer line 0 be tested by inflatable
stoppers or other suitable test plugs.

8.1.1 Plug or cap the ends of all branches, laterals, tees,
wyes, and stubs to be included in the test to prevent air leakage.
All plugs and caps shall be securely braced to prevent
blow-out. One of the plugs or caps should have an inlet tap, or
other provision for connecting a hose to a poriable air control
source. :

8.1.2 Connect the air hose to the inlet tap and portable air
coatrol source. The air equipment shall consist of necessary
valves and pressure gages to control an oil-free air source and
the rate at which air fiows into the test section to enable
monitoring of the air pressure within the test section,

8.1.3 Add air slowly to the test section until the pressure
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inside the pipe reaches 4.0 psig.

8.1.4 After the pressure of 4.0 psig is obtained, regutate the
air supply so that the pressure is maintained between 3.5 (0 4.0
psig for at least 2 min depending on air/ground lemperature
conditions. The air temperature should stabilize in equilibrium
with the temperature of the pipe walls, The pressure will
normally drop slightly uatil equilibrium is obtained; however,
a minkmum of 3.5 psig is required.

8.2 Determine the rate of air loss by either the constant
pressare method or the time-pressure drop method.

Note 3—All test pressures are measured as gage pressure, which is any
pressurc greater than atmospheric pressure, Sinee water produces a
pressure of (.43 psi for every foot of depth, air test pressures must be
increased to offset the depth of ground water over the sewer line. If the
ground water level is 2 ft or more above the top of the pipe at the upstream
end, or if the air pressure required for the test is greater than 9-psi gage,
the air test method should nat be used. Before the air test method is used,
the ground water level should be lowered by pumping or dewatering.

8.2.1 Constant Pressure Method—Add air until the internal
air pressure of the sewer line is raised to 4.0 psig and the test
pipe section is stabilized as in 8.1, Release the pressure to 3.5
psig to run the constani pressure test. The air-flow rate in
standard cubic feet per minute is read directly by a rotameter.
Convert this air-flow rate to actual cubic feet per minute of air
leaking from the test section by using the absotute pressure and
temperature in the test section. The requirements for air loss
under the constant pressure method shall be considered satis-
fied if the air loss does not exceed the specified leakage rate in
cubic feet per minute per square foot of internal pipe surface
area.

8.2.2 Time-Pressure Drop Method—Air is slowly intro-
duced into the section of pipe to be tested, until the air pressure
is raised {o approximately 4.0 psi and the test pipe section is
stabilized as in 8.1. Disconnect the air supply and decrease the
pressure to 3.5 psi before starting the test. Determine the time
required for the pressure to drop from 3.5 psi to 2.5 psi, and
compare this interval to the required time to decide if the rate
of air loss is within the allowable. Minimum holding times
required by pipe diameter are shown in Table 1 and Table 2.

Note 4—The time-pressure drop method assurnes an atmespheric
pressure of 14,7 psia. Locations of high altitude need compensation for
variation i atmospheric pressure to maintain the same air leakage test
criteria.

8.3 Upon completion of the test, open the bleeder valve and
atlow all air to escape. Plugs should not be removed until all air
pressure in the test section has been reduced lo atmospheric
pressure.

9. Test Time Calculations
0.1 Test Time Criterig—No test section shall be accepted if
air foss is more than a specified leakage rate (in cubic feet per
minute per square foot) determined by the approving authority.
9.2 Calculate all test times by the following formula;

T'=0.085 DE/AQ

where:
T = shortest time allowed for the air pressure to drop 1.0

psig, §,

K = (.000419 DL but not less than 1.0,

@ = leak rate in cubje feet/minute/square feet of internal
surface = 0.0013 CFM/SE,

D = measured average inside diameter of sewer pipe (see
Method D 2122 and Practice D 3567), in., and

L = length of test section, ft.

Table 1 contains the specified minimum times required for a
1.00 psig pressure drop from a starting pressure of 3.5 psig to
a final pressure of 2.5 psig using a leakage rate of 0.0015
ft*/min/fi® of internal surface.

0.3 The total leakage from any test section shall not exceed
6230.

9.4 I the pressure drops 1.0 psig before the appropriate time
shown in Table I has elapsed, the air loss rate shall be
considered exeessive and the section of pipe has failed the test.
If the line fails the fest, segmented testing may be utilized
solely to find the location of leaks. Once leaks are located and
repaired, retest the completed pipe instaliation to requirements
of this test method. )

9.5 For testing of long sections or sections of larger
diameter pipes, or both, a timed-pressure drop of 0.5 psig shall
be used in liew of a 1.0 psig timed-pressure drop. If a 0.5 psig
pressure drop is used, the appropriate required test time shall
be exactly one-half the values shown in Table 1. (See Table 2.)

Nora 5—1t is not necessary to hold the test for the entire period of time
in Table 1 or Tabie 2 when it is evident that the rate of air loss is zero ot
less than the allowable, and is authorized by the approving authority.

8.6 If lateral or service lines are included in the test, their
fength may be ignored for computing required test time if the
test time requirements are met. The maximum permissible air
loss should not exceed 625Q. If the test section fails, time shall
be recomputed to include all the lateral Jengths using the
following formula;

e 0085 DLy + D+, + DA K
o Dilly+ Dylp + DL,

Q

where:

T = shortest time allowed for the air pressure to
drop 1.0 psig, s,

K = (.000419 (D\ L+ DyL+ ... + D,L,), but
not less than 1.0,

) = (1.0015 CFM/SE

Dy, Dy, ete. = nominal diameter of different size of pipe
being tested, and

Ly, L, etc. = respective lengths of the different size

pipes being tested.

If the recomputed test time is short enough to allow the
section ifested to pass, then the (est section meets the
requirements of this test method.

10. Precision and Bias

10.] This test method provides qualitative datz only;
therefore, a precision and bias statement is nonapplicable,

11. Keywords

11.1 air test; plastic; sewer
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APPENDIXES

(Nonmandatory Inforination)

X1, EXAMPLES

X1l In order to show the technique of applying this test
method, the following examples have been prepared. The
examples have been designed to illustrate the use of Table 1
and Table 2 and the formula in 9.1 that uses a leakage rate of
0.0015 CFM/fr™.

X1.2 A manhole-to-manhole reach of nominal 12 in. pipe is
350 ft toag. No lateral connections exist in the reach. What is
the required test time for a 1.0 psig pressure drop?

X1.2.1 Solution—The required test time can be read
directly from Table 1. For 350 ft of 12 in. pipe, the reguired test
time is 19:56 (19 min and 56 s}.

X1.3 A 330 ft section of nominal L2 in. pipe is ready for
testing, A total of 128 ft of 4 in. lateral sewer pipe is connected
to the 350 ft section and will be included in the test. What will
be the required test time for a 0.5 psig pressure drop?

X1.3.1 Solmtion—Lateral sewers may be disregarded when
sefecting test times (see 9.1). Therefore, the required test time
will be 9 min and 58 s ag shown in Table 2,

Nots Xi.1—I{ the lateral sewers had not been disregarded, the required
test titne would be 10 min and 22 s, that is, only 24 s longer.

X1.4 What should the required test time be for a 1.0 psig
pressure drop in 327 ft of nominal § in. diameter pipe between
two manholes?

X1.4.1 Solution—The exact test time is easily calculated by
using Table 1. Table 1 is used because a 1.0 psig pressure drop
is specified. Since 327 ft exceed the 298 ft length associated
with the minimum test time for an & in. pipeline, the fourth
columm in Table 1 is used to calculate the required test time as
follows:

T= 520X L=152X32]=497s

Therefore, the required test time for a 1.0 psigz pressure drop
is 497 s or 8 min and 17 s.

X 1.5 A manhole-to-manhole reach of nominal 24 in. pipe is
82 1t long. What is the required test time for a 0.5 psig pressure
drop?

X1.5.1 Solution—Table 2 is used becaunse a 0.5 psig
piessure drop is specified. Since 82 ft is less than the 99 fi
length associated with the minimum test ime for a 24 in,
pipeline, the minimum test time shall apply. Thus, the required
test time for a 0.5 psig pressure drop is 11:24 (1f min and 24

).

X1.6 A4l12 ftsection of nominal 15 in. sewer pipe has been
readied for air testing. A total of 374 ft of nominal 6 in. lateral

piping and {48 ft of nominal 4 in, lateral piping branch off the
15 in.-sewer line, All laterais have been capped or plugged, or
both, and will be tested together with the 135 in. main line, The
specified pressure drop, which will be timed, is 0.5 psig. What
is the appropriate test time for this pipe network?

X1.6.1 Solution—All lateral sewer sizes and lengths may be

_ disregarded since their influence is generally ndt significant

enough to warrant computation. Table 2 is used for a 0.3 psig
piessure drop. The fourth column in the table gives the
approprate formula for calculating the required test time
because 412 ft is longer than the third column value of 159 ft.

T= 26710 = 2.67] X 4[2~ 1100 s

The required test time is 1100 s or 18 min and 20 s.

X1.7 A manhole-to-manbole reach of nominal 8 in. pipe is
only 100 ft long. A total of 300 ft of nominal 4 in. lateral piping
is connected to the 100 ft section and will be included in air
testing the section. What will be the required test time for a 1.0
psig pressure drop?

XL1.1 Solution—The required test time can be read
directly from Table 1. Thus, for 100 ft of 8 in. pipe, the required
holding time is 7:34 (7 min and 34 s). However, should the
seciion fail to meet this test, recalculate the required holding
time, taking inio account the connected laterals. This
recaleulation is required because the total internal pipe surface
area is less than 625 ft%, :

DL, +DL2+_..+DﬂL,i]

2
[(B X 100) + (4 X 300)
=

Total area = 7 li

1
i3 ] = 524 fi

Using the equation provided in 9.1, the required test time
should be recomputed as follows:

K = 0.000419 [{B X 100} + (4 % 300)]
= 0.8
0838 = 10——5K=10

Note X1.2—X will always be 1.C when the fotal area is less than 623
ft

(8% X 100) + (4* X 300)] 1.0
EXT00) + (@ 300) [0.0015

T== 0,{)85[

T =317

The tequired test time is actually only 317 sar S min and 17 s fora 1.0
psig pressure drop. Therefore, if the section can meet this test time, it shall
be accepted.

Nore X1.3--For a specified 0.5 psig pressure drop, the test holding
time would be only half as long, that is 2 min and 38 s,
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X2, RATIONALE

X2.1 Low-pressure air testing is a fully accepted means of
testing sewer lines. (Refs 1, 2, and 3)°

X2.2 Itis true that due to the differing physical properties
of water and air, no direct numerical correlation exists between

“ The boldface numbers in parentheses refer to the references listed at the end of
this test method,

air loss and water leakage. This does not mean that the two are
unrelated. It has been established that lower air loss rates are
associated with lower leakage rates,

X2.3 The data in these studies are based on installed sewer
of concrete, clay, and ashestos cement sanitary sewers and
were useful in deriving Practices C 828 and C 924.
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The American Soclely for Testing and Malerals lakes no position respecting the validily of any palent rights asserted in connsction
with any tem mentioned In this sfandard. Users of this sfandard are exprassly advised that determination of the validity of any such
patent rights, and the risk of Infringement of such tighfs, are enlirely their awn responsibility.

This standard Is subject to revision at any fime by the respansible technical comnittee and musl be reviewed every five years and
if not revised, either reapproved or withdrawn, Your comments are invited either for revision of this standard or for additional sfandards
and should be addressed to ASTM Headquariers. Your commaents will receive careful consideration at 8 meeting of ihe responsible
technieal commitlee, which you may attend. If you feel that your comments have not received a fair hearing you shouid make your
vigws known to the ASTM Commitlse on Standards, 106 Barr Harbor Drive,. West Conshohocken, PA 19428,
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@ SECTION 7: PREPARATION FOR USE

See. 7.1 Cleaning

Prior to Slling, testing, and disinfecting the installed line, the constructor ghall
ensure that the line is clean in conformance with ANSVAWWA C651. To facilitate
effective disinfection and minimize the chlorine dosage needed, when practicable,
predisinfection flushing should continue until the discharge turhidity drops below
5 ntu using measurement procedures described in AWWA Manual M12. S

Sec, 7.2 Filling and Flushing

Lines shall be filled slowly with potable water at a maximum velocity of 1 ftfs
(0.3 m/s) while venting all air. Precautions shall be taken to prevent entrapping air
in the lines. After filling, lines shall be flushed at blowoffs and dead ends .aj a
minimur velocity of 3 ft/s (0.9 m/s). A minimum of three changes of treated water
shall be used in flushing operations, Valves shall be closed slowly to prevent exces-
sive surges while maintaining positive pressure at all times thraughout the new
Jine. Flushing water shall be discharged without causing erosion damage, nuisancs,
or interruption of traffic. Disposal of flushing water shall be in accordance with Sec.
4.1.1.2. A special pipeline pig may be required when the requived flushing velocity
cannot be achieved or when needed to conserve wator. The constructor shall make
provigions for launching and retrieving the pig. :

Sec. 7.3 Hydrostatic Testing

781 General, To prevent pipe movement, sufficient backfill shall be placed
prior to filling the pipe with water and field testing. When local conditions require -
that the trenches be backfilled immediately after the pipe has been laid, the testing
may be carried out after backfilling has been completed but before placement of
permanent surfacing. The construetor shall ensure that thrust blocking or other
types of restraining systems will provide adequate restraint prior to pressurizing the
pipeline, Refer to Sec. 5.8.4 for bacldilling requirements.

7.8.2 Cross-connection control. When existing water mains are used to supply
test water, they should be protected from backflow contamination by temporarily
installing a double check-valve assembly between the test and supply main or by
other means approved by the purchaser. Prior to pressure and leakage testing, the
: temporary backflow protection should be removed and the main under test isolated -
! from the supply main, '

' 75.3 Procedure. The following procedure is based on the assumption that the

: pressure and leakage tests will be performed at the same time. Separate tests may
ff  be made if desired. If separate tests are made, the pressure test shall be performed
' first. Tests shall be performed only after the pipeline has been properly filled,
finshed, and purged of all air, The specified test pressure shall be applied by means
of an approved pumping assembly connected fo the pipe in a manner satisfactory to
the purchaser. The test pressure shall not exceed pipe or thrust-restraint design
pressures. If necessary, the test pressure shall he maintained by additional pumping
; - for the specified time during which the system and all exposed pipe, fittings, valves, -
and hydrants shall be carefully examined for Jeakage, All visible leaks shall be
’ stopped. All defective clements shall be repaired or removed and replaced and the
test repeated until the allowable leakage requirements have been met.

i
!
i
i
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7.3.4 Test method. The constructor may perform simultaneous pressure and
leakage tests or perform separate pressure and leakage tests on the installed system
at test durations and pressures specified in Table 2. Tests shall be witnessed by the
purchaser or the purchaser’s agent, and the equipment used for the test shall be
subject to the approval of the purchaser or the purchaser’s agent.

7.8.5 Allowable leakage. The constructor shall furnigh the gauges and measur-
ing device for the leakage test, pump, pipe, connections, and all other necessary
apparatus, unless otherwise specified, and shall furnish the necessary assistance to
couduct the test. The duration of each leakage test ghall be 2 h, unless otherwise
specified. During the test, the pipeline shall be subjected to the pressure listed in
Table 2. Leakage shall be defined as the quantity of wafer that must be supplied
into the pipe section being tested to maintain a pressuro within 5 psi (34 kPa) of the
specified leakago-test pressure after the pipe has been filled with water and the air
in the pipeline has been expelled. No installation will be accepted if the leakage is
greater than that determined by the formula; ,

_NDVP

L= 7400 . _ (FEq D

Where:

= allowable leakage, in gallons per hour

number of joints i the length of pipeline tested

nominal diameter of the pipe, in inches

= average test pressure during the leakage test, in pounds per
square inch (gauge)

It

Ry
i

In metric units,

NDVP

Lo = 130,400

{(Eq 2

Whers:

allowable leakage, in litres per houx

number of joints in the length of pipeline tested
neminal diameter of the pipe, in millimetres
average test pressuve during the jeakage test, in killivolts per
ampere

non

mwzg

Table 2 System test methods

Procedure - . Pressure Dration of Test
Simulitanecus Pressure 150% of working pressure” at point of est, but not less 2h
-and Leakage Tests than 125% of normal working pressure at highest
. elevation.t ’ :
Separate Pressure Test 160% of working pressure* at point of test, but not less 1h
than 125% of normal working pressure at highest
elevation.t
Separate Leakage Test 150% of worling pressure® of segment tegted.T 2k

*Working pressitre is dofined as maximum anticipated sustained operating pressure.
#Tn no case shall the test presswre be allowed to exceed the design pressure for pipe, appurtenances, or thrust restraints.
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Table 3 Allowable leakage per 50 joints of PVC pipe* — gphr

Nominal Pipe Diameter, in. (mm)

Avg, Test
Pressure, 4 6 8 10 12 14 16 13 20 24 30 36
psi (kFPa) (100} (50)  (200)  €250)  (300)  {350)  (400) (460) (500) (610) (760) (915}
200 (2,070} 0.47 0.70 0.94 117 1.40 1.64 187 - 211 234 281 3.51 4.21
275 (1,900) 0.45 0.87 0.90 112 134 1.57 1.79 202 2,24 269 336 408 -
250 (1,720) - .43 0.64 0.85 107 128 150 171 192 2,14 256 3.21 3.85
i 226 (1,550) 0.41 0.61 0.81 1.01 1.22 1.42 162. 182 2,08 2.43 3.04 3.66
200 (1,380) 0.38 0.57 0.74 0.96 1.18 L34 158 172 191 229 2.87 344
75 (1,210) 0.36 0.54 .72 0.89 1.07 L26 143 161 .79 215 2.68 3.22
150 (1,080} .33 0.50 0.46 .88 0.99 i 1.32 1.49 1.66 189 248 2.98
: 25 (860) 0.30 045 0.60 0.76 0.91 1.06 1.21 1.36 1561 1.81 2.27 2.72
! 160 (880) 0.27 043 0.54¢ 0.68 0.81 0.95 1.08 . 122 1.35 162 2.08 2.43
’ ™ (620) .23 0.356 .47 0.59 0,70 0.82 0.94 1.05 117 140 176 211
50 (340) 0.19 0.29 0.38 0.48 0.57 0.6 0.76 0.86 0.96 115 1.43 172
i *1f the pipeline under tesi contains sestions of varicus diameters, the altowable leakage will be the sum of the computed teakage for each

i size,
! +To oblain leakags in liires per hour, multiply the values in the table by 3.72,

! - These formulas are based on an allowable leakage of 105 gpd/mifin.
(0.978 L/day/km/mm} of nominal diameter at a pressure of 150 psi (1,030 kPa).
7.3.5.1 Leakage values determined by the above formulas are presented in
Table 3.
7.8.5.2 When testing against closed metal-seated valves, an additional leakage
per cosed valve of 0.078 gphfin. (0.0012 L/b/mm) of nomiual valve size shall be
allowed.
' 7.3.5.83 When hydrants are in the test section, the test shall be made against
: closed hydrant valves.
- 7.8.5.4 All visible leaks shall be repaired, regardless of the amount of leakage.
B -17.8.5.5 Alternative allowable-leakago criteria may be used if specified by the
purchaser,
: See, 7.4 Disinfecting
s Prior to placing the installed water line in service, the new pipe and all
) ' - exposed sections and appurtenances of exisling pipelines shall be cleaned and disin-
S fected in accordance with ANSUAWWA (851, unless otherwise specified. Pipelines
shall be flughed following completion of disinfeetion procedures. Disposal or neutrali-
: : zation of disinfection water shall comply with applicable regulations. (Refer fo
o . Appendix B of ANSIVAWWA C651.)




qsn», Designation: C 924 — 89 (Reapproved 1997)

Standard Practice for Testing
Concrete Pipe Sewer Lines by Low-Pressure Air Test
Method’

This standard is issued vnder the fixed designation C 924; the number immediately following the designation indicates the year of
ariginal adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval, A
superseript epsilon (e} indicates an editorial change since the tast revislon ar reapproval.

This standard has been approved for nse by agencies of the Departmeni of Defense.

1. Scope 4, Summary of Practice
1.1 This practice covers procedures for testing concreie pipe 4.1 The sewer line to be tested is plugged. Alr is introduced

sewer lines, when using the low-pressure air test method to  at low pressures into the plugged line. The amount of air loss

demonstrate the integrity of the installed material and the  is used to determine the acceptability of the sewer line.

construction procedures. This practice is used for testing 4 to o

24-in. circular concrete pipe sewer lines utilizing gasketed O+ Significance and Use

joints, 5.1 This is not a routine test. The values recorded are
1.2 This practice may also be used as a preliminary test to  applicable only to the sewer being tested and at the time of

enable the installer to demonstrate the condition of the line testing,

prior to hackfill

1.3 This standard does not purport to address ail of the O+ Safety Precautions

safety concerns, if any, associated with its use. It is the 6.1 The air test may be dangerous if a line is not prepared
responsibility of the user of this standard to establish appro-  properly and proper procedwres are not followed.

priate safety and health practives and determine the applica- 6.2 1t is extremely important that plugs be installed and
bility of reguiatory limitations prior to use (see Section 6,  braced in such a way as to prevent blowouts. It is also
Safety Precautions), imperative that the pressure in the pipe be relieved completely

1.4 A complete metric companion to Practice C924 has  before any plug is loosened for removal,
been developed—C 924 M, therefore, no metric equivalents Note 3—As an example, 4-psi air pressure acting on one side of a

are presented in this practice. 15-in. plug results in 4 total force of approximately 700 Wbf on the plug.

Note 1—Air test criteria presented in this practice ave similar to those ~ Such & force could cause the expulsion of an improperty installed plug.

in general use. The test and criteria have been used widely and success- 6.3 Pressurizing equipment should include a 6-psi pressure

fully in testing smaller diax_nele'r‘pipe, but additit.maF data are required to relief device to reduce hazards and avoid over-pressurization

con‘ﬁm} the.safely and apphczjlbﬂlty or develop criteria for pipe [a_rger than with possible dama ge to the line.

24 in. in diameter. Larger pipe may be accepted more corveniently by 6.4 No hould be allowed i . th ahol

visual inspection and individual joint testing. - one should e allowed I or'near the manholes
Noe 2—Tt sheuld be understood that no correlation has been found ~ QUTINg pressurization, testing, or depressurization,

between air foss and water leakage.

7. Capacity of Air Cempressor

2. Referenced Documents 7.1 To provide satisfactory test results, the air compressor
2.1 ASTM Standards: should be capable of pressurizing the sewer test section in the
C 822 Terminology Relating to Concrete Pipe and Related  required test time, or less, as determined by 9.1. The compres-

Products? sor capacity required fo accomplish the pressurization is equal
C 969 Practice for Infiltration and Exfiltration Acceptance  to the rate necessary to fill the sewer to the desired pressure
Testing of Installed Precast Concrete Pipe Sewer Lines? plus the allowable air loss rate: '

3. Terminology C= 0‘17;? L +0 (0
3.1 Definitions—TFor definitions of terms relating to con-

crete pipe, see Terminology C 822, where:

C = compressor capacity, cfm,
T o ' T = required test time, or less, min,
. This Pracm:e. is under ‘h&. JE}I"ISC“CNOH of AS"I_‘M Cotmiites C-13 on Concrete D = pipe internal diameter, fr,

Pipe and is th? ldlrect responsibility of Subcommittee C13.69 on Methads ?fl'[‘cst. I = length of test section. ft. and
Curent gdition approved Jan, 27, 1989, Dublished March 1989, Originaily . e

pubslished as C 924 — 84, Last previous edition C 924 — 86, @ = sallowable air loss, rate, cfm.

* Aunual Book of ASTM Standurds, Vol D4,05.

Copyright © ASTM, 100 Barr Harbor Drive, West Conshohockan, PA 19428-2859, Uniled Siates,
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8, Preparation of the Sewer Line

8.1 Where practical, clean the sewer line prior to testing fo
wet the pipe surface and eliminate debris.

Note 4—A wetted interior pipe surface is desirable and will produce
more consistent test results, Air may pass through the walls of dry pipe.
This car be overcome by wetting the pipe, If the problem persists,
segmental testing of the fine will establish if there is a significant leak.

8.2 Plug all pipe outlets including laterals, which should be
given special attention, Review safety precautions in Section 6.

9, Procedure

9.1 Determine the test time for the sewer line to be tested by
using Table 1. Table t has been established using the criteria
specified in Table 2, and the formulas contained in the
Appendix. 'The test time is the time required for the pressure to
drop from 3.5 psi to 2.5 psi.

Nots 5—All test pressures are measured as gage pressure, which is
defined as amy pressure greafer than atmospheric pressure. Since water
produces a pressure of 0,43 psi for every foot of depth, air test pressures
must be increased to offset the depth of ground water over the sewer line.
If the ground water level is 2 ft or more above the top of the pipe at the
upstream ensd or if the air pressure required for the test is greater than 5-psi
gage, the air 1est method should not be used, In that event, the infiltration
test, {see Practice C 969), shall be used.

9.2 Add ar until the internal air pressure of the sewer line is
raised to approximately 4 psi. Allow the air pressure to
stabilize. The pressure will normally drop until the temperature
of the air in the line stabilizes,

9.3 When the pressure has stabilized and is at or above the
starting test pressure of 3.5 psi, commence the test by allowing

TABLE 1 Minimum Test Time for Varous Pipe Sizes

TABLE 2 Allowable Air Loss for Varlous Plpe Sizes

D, Nominal G B fmin D, Nominal Q3 (f¥min
Pips Sizs, in. Pipe Size, in.,
4 2 15 4
3] 2 i8 5
8 2 21 . 5.5
10 25 24 il
12 3

the gage pressure to drop to 3.5 psi at which point the time
recording is initiated, Record the drop in pressure for the test
period.

9.4 1f the drop in pressure is 1 psi or less during the fest
period, accept the line, If the drop in pressure 1s more than I psi
during the test period, inspect, evaluate, and retest the line to
determine the cause of excessive air loss.

9.5 Use or failure of this air test shall not preclude accep-
tance by appropriate water infiltration or exfiltration testing,
(see Practice C 969), or other means.

10. Air Test Criteria

10.1 An appropriate allowsble air loss, @, in cubic feet per
minute has been established for each nominal pipe size. Based
on field experience the Qs that have been selected will enable
detection of any significant leak. Table 2 lists the ( established
for each pipe size.

10.2 When a main Hne with connected laterals is to be tested
as a unit, the total volume of the main and laterals shall be
considered, and the allowable air loss rate shall be that listed
for the main.

Nominal 7 (time), Norminal T (time), 11, Precision and Bias
Pipe Size, in. minf 100 | Plpe Size, in. 100 it .. . .

P : p 11.1 No justifiable staternent can be made either on preci-
) 03 5 a1 ston or bias of this procedure since the test result merely states
6 07 18 24 whether there is conformance to the criteria for success
8 1.2 2 3.0 specified. Due to the sealing effects of ground water and
10 1.5 24 38 . . .
19 18 internal flow on sewer line, the test conditions and results are

not reproducible.
APPENDIXES

(Nonmandatory Information)

X1. EQUATIONS USED IN PRACTICE C924

X1.1 The required test time per 100 ft of pipe for a single
diameter pipe using Table 2:

2
Ty = (000037) (2{.2_":) (XL

X12 The required test time for a single diameter pipe

system using Table 1:

T
Tr = (1) (Tﬁﬁ) (X1.23

X1.3 For testing a sewer system involving different diam-
eter pipe, the allowable air loss rate is equal to that of the main
sewer line (using Table 2). For this system the minimum. test
time per 160 ft of pipe is equal to that of the main sewer line
(using Table 1). Each length of lateral pipe is converted info an
equivalent length of main sewer line. Then each length is added
to the test length of main sewer. The minimum test time for the
total systemn is computed as follows:
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o

L=% (%ﬁ) {(X1.3)
T

Tp =L+ L) (WG) (X1.4)

X1.4 The symbols used in the equations in this practice are
defined as follows;

where;
T = minimom test time per 100 ft of pipe for pressure ©
drop from 3.5 to 2.5 psi, min,

T, = minimum test time for total system, min,

D = designated inside diameter of test section of main
sewer, in.,

d = designated inside diameter of lateral, in.,

L = length of test section or main sewer, ft,

L, = total volume of all laterals connected to the main
sewer expressed as an equivalent length of the main
sewer, ft,

i = total length of each diameter lateral, ft, and

Q = allowable air loss rate, f*/min.

X2. APPLICATION OF PRACTICE (€924

X211 The following examples have been prepared to
demonstrate the technique of applying this practice.

X2.2 —Example 1—A sewer system consists of 600 ft of
18-in. diameter concrete pipe between manholes A and B; 35 ft
of 12-in. diameter pipe between manholes B and C.

X221 Find

The appropriate test times to demonstrate the integrity of the
installed lines.
- X2.2.2 Solution:

X2.2.2.1 For the main sewer between manholes A and B,
use equation X1.2 and from Table 1, T'= 2.4 min/100 ft, for
18-in. pipe.

T
Tr=() (‘ﬁjﬁ) (X2.1)
24
Ty = (600) (T(ﬁ) (X2.2)
Tr = 14 min. (X2.3)

X2.2.2.2 Similarly, for the main sewer between manholes
Band C

1.8
Tr= (35)(@) (X2.4)
Ty = 0.6 min {X2.5)

X2.3 Example 2--The 600 ft. of 18-in, diameter concrete
pipe between manholes A and B in Example 1 has connected
6-in. laterals with & total length of 900 ft,

X2.3.1 Find—The appropriate fest time to demonstrate the

integrity of the installed lines,
X2.3.2 Solution:

X2.3.2.1 Use equation X1.3 to convert the total volume of
6-in, laterals to an equivalent length of main sewer:

44
L =357 {X2.6)
6% 900
L,= STOR (X2.7)
L, =100f (X2.8)

X2.3.2.2 For the connected system, use Table 1 and from
Table 1, 7'= 2.4 min/100 ft, for 18-in pipe:

T
Ty = (L +L) (Tﬁ'o‘) (X2.9)
Ty = (600 + 100) (th.)%) (X2.10)
(X211

Tr = [Tmin.

X2.4 If a line fails the air test, the following courses of
action should be considered:

{i) Segmentally test the line and compare the time-air loss
values in each segmment.

(2} 1f the values in each seginent are comparable, the air-loss
problem may be distributed throughout the line, and further

" analysis should be made.

(3) If the values in each segment are significantly different,
each segment may be evaluated and further analysis be made to
determine the location of any significant air losses,

The American Society for Testing and Matarials takes no position respecting the vafidity of any patent rights asseried in connection
with any item mentioned in Ihis standard, Users of lhis slandard are exprassly advised that determination of the validity of any such
patent rights, and the sk of infringement of such rights, are enlirely their own respansibilily.

This standard is subfact to revision al any fime by the responsible lechnival commities and must be reviewed avery five years and
if not revised, either reapproved or withdrawn. Your comments ara invited elther for revision of this standard or for additional standards
and should be addressed io ASTM Hoadquarters. Your comments will recelve careful consideration at a meeling of the rasponsible
technical commities, which you may attend. If you feel that your commenis have riof recelved a fair hearing you should make your
views known fo the ASTM Commitles on Slangdards, at the address shown below.

This standard is copyrighled by ASTM, 100 Barr Harbor Drive, PO Box C700, Wes! Conshohocken, PA 19428-2058, United States.
Individual reprints (single or multiple copies) of this standard may be obfained by contacling ASTM al the abeve address or af
610-832-9585 {phong), 610-832-8555 {fax}, or service@ashm,org (e~rnail}; or lhrough the ASTM website {www.asim.org).
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See, 5,2 Hydrostatic Testing

WARNING: The testing methods described in this section are specific for
water-pressure testing. These procedures should not be applied for alr-pressure testing
because of the serious safety hazards involved.

5.2.1 Pressure test. :

5.9.1.1 Test restrictions. Test pressure shall not be less than 1.25 times the
working pressure at the highest point along the test section.

. Test pressure shall not exceed pipe or thrust-restraint design pressures.

The hydrostatic test shall be of at least a 2-h duration.

Test pressure shall not vary by more than 15 psi (34.5 kPa) for the duration of
the test,

Valves shall not be operated in either dnectm"l at a differential pressure
exceeding the rated valve working pressure. A test pressure greater than the rated
valve pressure can result in trapped test pressure between the gates of a double-disc
gate valve. For tests at these pressures, the test setup should include a provision,
independent of the valve, to reduce the line pressure to the rated valve pressure on
completion of the test. The valve can then be opened enough to equalize the trapped

_ pressure with the line pressure, or the valve can be fully opened if desired.

The test pressure shall not exceed the rated pressure of the valves when the
pressure boundary of the test section includes closed, resilient-seated gate valves or
butterfly valves.

5.2.1.2 Pressurization. After the pipe has been laid, all newly laid pipe or
any valved section thereof shall be subjected to a hydrostatic pressure of at least 1.6
times the worling pressure at the point of testing. Each valved section of pipe shall
be slowly filled with water, and the specified test pressure (based on the elevation of
the lowest point of the line or section under test and corrected to the elevation of the
test gauge) shall be applied using a pump connected to the pipe. Valves shall not be
operated in either the opened or closed direction at differential pressures above the
rated pressure. The system should be allowed to stabilize at the test pressure before
gonducting the hydrostatic test.

5.2.1.3 Air removal. Before applying the specified test pressure, air shall be
expelled completely from the section of piping under test. If permanent air vents are
not located at all high points, corporation cocks shall be installed at these points to
expel the air as the line is filled with water. After the air has been expelled, the
corporation cocks shall be closed and the test pressure applied. At the conclusion of
the pressure test, the corporation cocks shall be removed and the pipe plugged or left
in place as required by the specifications.

5.2.1.4 Examination. Any exposed pipe, fittings, valves, hydrants, and joinis
shall be examined carefully during the test. Any damage or defective pipe, fittings,
valves, hydrants, or joints that are discovered following the pressure test shall be
repaired or replaced .with reliable material, and the test shall be repeated until
satisfactory results are obtained.

59.1.5 Testing allowance defined. Testing allowance shall be defined as the
quantity of makeup water that must be supplied into the newly laid pipe or any
valved section thereof to maintain pressure within & psi (34.5 kPa) of the specified
test pressure after the pipe has been filled with water and the air has been
expelled. Testing allowance shall not be measured by a drop in pressure in a test
section over a period of time, '

5.2.1.6 Testing allowance. No pipe installation will be accepted if the amount
of makeup water is greater than that determined by the following formula:

i
;
;
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In inch—pound units,

SD./P :
= Eg 1l
133, 200 Eq
Where:

I, = testing allowance (makeup water), in gallons per hour

S = length of pipe tested, in feet

D = nominal diameter of the pipe, in inches

P = average test pressure during the hydrostatic test, in pounds per

square inch (gauge)

In metric units,

. Sp.JP .
m = 15 317 (g 2)

Where:

=
3
1

testing allowance (makeup water), in liters per hour
length of pipe tested, in meters

" neminal diameter of the pipe, in millimeters
average test pressure during the hydrostatic test, in kPa

oD
il

I

These formulas are based on a testing allowance of 11.65 gpd/mifin. (1.079 L/d/
km/mm) of nominal diameter at a pressure of 150 psi {1,034 kPa).
5.2.1.6.1 Testing allowance at various pressures is shown in Tables 6A and
6B. :

5.2.1.6.2 When testing against closed metal-seated valves, an additional
testing allowance per closed valve of O 0078 gal/b/in, (1.2 mUh/mm) of nominal valve
size shall be allowed.

5.2.1.6.3 When hydrants are in the test section, the test shall be made against
the main valve in the hydrant.

K.2.1.7 Acceptance of installation. Acceptance shall be determined on the
hasis of testing allowance, If any test of laid pipe discloses a testing allowance greater
than that specified in Sec. 5.2.1.6, repairs or replacements shall be accomplished in
accordance with the specifications, '

5.2.1.7.1 AH visible leaks are to be repaired regardless of the allowance used
for testing.




Avg. Test

. Table 6A  Hydrostatic testing allowance per 1,000 ft of Eﬂm_m:m,l..wnﬁ

Noininal Pipe Diameter—in,
Presstira -

psi 3 4 G 8 10 12 14 16 18 20 24 30 36 42 . 48 54 60 64

450 048 0.64 0.95 127 159 1.1 223 255 287 318 382 478 573 669 764 860 93558 10.19
400 045 060 0.20 120 150 180 210 240 270 3.00 360 450 541 6.81 ‘ 721 811  8.01 9.61
350 042 0568 084 112 140 169 107 235 w..mm 281" 337 421 506 590 674 758 843 8.99
300 039 052 078 104 130 156 182 2.08 234 260 312 B89 488 546 624 702 7.80 8.32
275 0837 050 075 100 124 149 174 1.99 224 249 2099 373 448 523 598 672 T7.47 7.97
250 036 047 071 0.85 119 142 1686 180 214 237 2.85 356 427 499 B70 641 712 7.60
225 0.34 045 068 090 118 135 168 186 203 225 270 338 4.05 473 541 6.03 8.76 T.21
200 0.32 043 064 0.86 1.06 128 148 170 191 212 9255 319 382 446 B.O0S 573 637 6.80
175 030 040 059 08¢ 099 119 189 158 179 198 238 298 358 .4.17 477 538 5.985 6.36
150 028 037 055 074 092 110 129 147 1686 184 221 276 3.81 388 441 497 552 5.88
125 025 034 050 067 084 101 118 1.34 151 168 201 252 302 353 403 453 5.04 5.37
100 0.23 030 045. 08¢ 0.75 G.wo .06 120 135 180 180 225 270 315 380 405 450 4.80

*If the pipeline under test contains sections of various diameters, the testing allowance will be the sum of the testing &mo,,.ﬂmﬂnm for each size.

TCaleulated on the basis of BEq. 1.

£C SHONVNELIANLLY ANV SNIVIN NOHI-HILLOAd




Table 6B Hydrostatic testing allowance per 300 m of pipeline

Avg. Test

I3

L/t

Nominal Pipe Diameter—mm
Pressure

BPr 76 102 152 203 254 305 356 406 457 508 610 762 914 1,087 1,219 1400 1,500. 1,800
3,000 184 230 345 459 574 689 8.04 919 1034 1149 1378 17.23 2067 2297 20757 32.16 3446 36.75
2,800 178 222 333 444 555 666 777 88§ 999 1110 1332 1664 10.97 22.19 28.63 3107 33.29 3551
2,800 171 . 214 321 428 5385 642 748 855 9.62 1069 1283 1604 1925 21.39 25.66 2094 32.08 34.22
2,400 164 205 308 411 514 616 719 822 905 1027 1233 1541 1849 20.55 24.66 28.76 30.82 32.87
2,200 157 197 295 393 452 590 688 7.87 B8.85 9.84 1180 1475 17.70 19.67 23.61 27.54 2951 5147
2,000 156 188 281 375 469 563 656 750 844 938 1125 14.07 16.88 1876 2251 2626 2813 3001
1,800 142 L78 267 356 445 534 623 712 B0l 8380 1068 1835 16.01 1779 2135 2491 2669 2847
1.60C 1.34 168 252 336 419 503 587 671 7.55 8,39 10.07 1258 1510 16.78 20.13 23.49 2516 28.84
1,406 1.26 157 235 314 392 471 549 6.28 7.06 7.85 942 1177 1412 1569 18.83 21.97 23.54 25.11
1,200 116 145 218 291 863 436 508 58L 654 7.26 872 10.80 13.08 1453 1743 2034 21.79 23.25
1,000 1.06 183 199 265 332 398 464 530 397 663 796 9.95 1194 1326 1591 1857 19.89 2122

800 085 118 178 257 297 356 415 474 534 593 712 880 1068 1188 14.23 1681 1779 18.98

600 0.82 108 154 205 287 3.08 360 411 462 514 616 770 925 1027 1233 14.38 1541 1844

66-0080 VMMV $T

#If the pipeline under test contains sections of varjous diameters, the testing allowsnce wilt be the sum of the testing ellowance for each size.

{Caleulated on the basis of Eq. 2.
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Siandard Practice for

Infiltration and Exfiltration Acceptance Testing of Installed
Precast Concrete Pipe Sewer Lines’

This standard is issued nnder the fixed designation € 969; the number immediately following the dfesignation indicates the year of
original gdoption or, in the cuse of revision, the year of ast revision. A number in pavenihieses indicates the year of last reapproval. A
sugerscript epsilon (€} indicates an editorial change since the last revision or reapproval,

This standard has been approved for use by agencies of the Deparfinent of Defense.

1. Scope

1.1 This practice covers procedures for testing installed
precast concrete pipe sewer lines using either water infiltration
or exfiltration acceptance limits to demonstrate the integrity of
the installed matedals and construction procedure.

1.2 A complete metric companion to this pracfice has been
developed—C 969M,; therefore, no metric equivalents are
presented in this practice.

Note 1 —The owner should specify the following: who will conduct,
observe, and furnish Inbor, furnish material and measwsing devices, and
pay for the tests; who is respensible for determining local groundwater
conditions: and which test is 10 be conducted, that is, an infiltration test or
an exfiltration test.

Nora 2—Test cilteria presented in this practice are similar to those in
general use. Pipe, 24-in. diameter or larger, may be accepted by visual
inspection when testing for infiltration.

1.3 This standard does not purport to address all of the
sgfety concerns, if any, associated with ifs use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Docunients

2.1 ASTM Standards:
C 822 Terminology Relating to Concrete Pipe and Related
Products®

3. Terminology

3.1 Definitions—For definitions of terms relating o con-
crefe pipe, see Terminology C 822,

4. Summary of Practice

4.1 Determine the groundwater conditions swirounding the
section of sewer to be iested and select the type of test to be
conducted.

4.2 For the infiltration test, the amount of water leaking into
the sewer line is measured, and the rate of infiliration is

¥ This practice is under the jarisdiction of ASTM Comimitiee €13 on Concrete
Fipe and is the direct responsibility of Suheommitiee C13.09 on Methods of Test.

Current edition approved July 15, 1994. Published September 1994, Crigiaally
published as C 960-32, Last previous edition C 968-82 (1990)%',

* Anrial Book of ASTM Stardards, Vol 04,05,

Capyiight @ ASTM, 100 Barr Harbar Drive, Wast Conshohocken, PA 19428-2959, United States,

determined. If the rate is less than or equal to the allowable
limit, the section of sewey tested is acceplable.

4.3 For the exfiltration test, the sewer line is filled with
water to the recommended test head and the rate of water loss
is detexmined. If the rate is less than or cqual to the allowable
limit, the section of sewer tested is acceptable.

5. Significance and Use

5.1 This is not a routine test, The values recorded are
applicable only to the sewer being tested and at the time of
testing.
6. Preparation of the Sewer Line

6.1 The sewer line should be free of debris prior to testing.

6.2 The manholes, the ends of the branches, laterals, wyes ..

and stubs to be included in the test shall be plugged. All plugs
shall be secured to prevent leakage blowout due to testing

pressure.

7. Procedure

7.1 Infiltration Testing:

7.1.1 Conduct testing from manhole to manhole or between
more than two manholes. The length of main tested shall not
exceed 700 ft.

7.1.2 Stop all dewatering operations and allow the ground-
water to return to ifs normal Ievel. Infilfration testing should
not be used unless the groundwater level is at feast 2 ft above
the crown of the pipe for the entire length of the test section.

7.1.3 Plug all pipe outlets discharging into the upstream
manhole.

7.1.4 Measure the groundwater elevation and determine the -

average head over the test section.

1.1.5 Measure infiltzation leakage at the outlet of the test
section, Because leakage allowances are small, measurernents
are best made by either timing the filing of a small container
of known volume, or by directing flow into a container for a
specified time and measuring the content, or by using small
weirs,

7.1.6 If the measured rate of leakage is less than or equal to
the allowable leakage in accordance with 8.1, the section of
sewer tested is acceptable.

7.1.7 ¥f the test section fails, it may be repaired and retested
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in accordance with this practice.

7.2 Exfiltration Testing:

7.2.1 Conduct testing from marhole to manhole or between
more than two manholes. The Iength of main tested shall not
exceed 700 fi.

7.2.2 Determine the groundwater elevation at both ends of
the test section. If the groundwater level is less than 2 ft above
the crown of the pipe measured from the highest elevation of
the sewer, the exfiltration test shoukd be used.

7.23 Plug all pipe outlets discharging into the upstream
manhole and the test section outlet. Fill the sewer line with
witer,

7.24 At the upstream manhole the test head should be
estabiished a minimpm of Z it above the crown of the pipe, or
at feast 2 ft above existing groundwater, whichever is higher.

7.2.5 Allow the pipe to remain saturated for a period long
enough to allow water absorption in the pipe, a minimum. of 4
h and up to a maximum of 72 h. After the absorption period,
refill the pipe to the required test head.

7.2.6 Measure the Ieakage loss over a timed test period. The
minimum test period should be 15 min and the maximum
should not exceed 24 h.

7.2.7 T the measuxed rate of leskage is less than or equal to
the allowable leakage in accordance with 8.2, the section of
sewer tested is acceptable,

7.2.8 If the test section fails, it may be repaired and retested
in accordance with this practice. The groundwater elevation

shall be redetermined prior to a second test and the test head

adjusted, if necessary, in accordance with 7.2.4.

8. Leakage Criferia

8.1 Infiltration Testing:

8.1.1 For infiltration testing, the allowable leakage limit
including manholes is 200 gal/(in. of internal diameter) (mile

of sewer) (24 h) when the average head on the test section is &

ft or less.

Note 3—The average head on the test section is the head above the
crown of the pipe at the upstream manthole plus the head ubove the crown
of the pipe at the downstream mankole divided by two.

8.1.2 When the average groundwater head on the fest
section is greater than 6 ft, the allowable leakage should be
increased in proportion to the ratio of the square root of the
average groundwater head to the square root of the base head
of 6 ft.

8.1.3 Manholes may be tested separately and independently
with the allowance of 0.1 gal/(ft of diameter) (ft of head) (h).
If building or house leads are connected to the main ling being
tested, allowance shall be made for permissible leakage in such
leads.

8.2 Exfiltration Testing:

8.2.1 For exfiltration testing the allowable leakage fimit
inchuding manholes is 200 gal/(in. of internal diameter) (mile
of sewer) (24 h) when the average head on the test section is 3
ft or less.

8.2.2 When the average head on the test section is greater
than 3 ft, the aflowable leakage shall be multiplied by the ratio
of the square root of the average test head and the square root
of the base head of 3 ft.

8.2.3 Manholes may be tested separately and independently
with an allowance of 0.1 gal/{ft of diameter) {ft of head} (h).

9. Calculation
9.1 Sample caleulations are presented in the Appendix.

1(. Precision and Bias

10.1 No justifiable statement can be made either on preci-
sion or on bias of these procedures since the test resulis merely
state whether there is conformance to the criteria for the
success specified. Due to the sealing effects of groundwater,
internal How in the sewerline, and test water, the test conditions
and results are not reproducible.

APPENDIX

{Nonmandatory Information)

X1. APPLICATION OF THE PRACTICE

X1.1 The following examples have been prepared to
demonstrate the technique of applying this practice:

X1.1.1 Example I: A sewer line is to be tested for infiltra-
tion. The sewer line is a 12-in. diameter pipe with the
groundwater head over the upstream manhole of 9 £ and a
groundwater head over the downstream manhole of 11 t. The
distance between manholes js 400 ft.

X1.1.1.1 Find: The appropriate allowable rate of infilra- -

tion leakage per hour of test.
X1.1.1.2 Solution: The average test head in fest is;

Test head = [(9 + 11)/2] = 10 (X1.1)

Since the test head is greater than the base head (6 ft), the
allowable rate of 200 gal/(in. diameter) {mile} (24 h) must be

multiplied by the ratic of the square root of the average
groundwater head (10 ft) and the square root of the base head
(6 ft) or: :

/10

Allowable leakage = 200 X *{/“—5“

= 25% gal/(in. diameter) {mile} {24 b}
(HL2)

Conversion of this rate to the allowable leakage for the
above line in gallons per hour gives:
Allowable leakage: 258 [12 (diameter)
X 400 (B)/24 (h) % 5280 (frmile)]
= 9.77 (X1.3)




4 c 969

XL1.1.3 Answer: 9.77 gal/h.

X112 Example 2: A sewer line is to be tested for exfil-
tration as the groundwater level is below the crown of the pipe
at the upstream manhole. The sewer line is an 18-in. diameter
pipe with a specified test head of 2 fi over the crown of the pipe
at the upstream manhole. The sewer Hne test section is 400 {t
long between manholes on a slope of 1.0 %.

X1.1.2.1 Find: The appropriate allowable rate of exfiltra-
tion Jeakage per hour of test, .

X1122 Solution: The average test head in feet is:

A0 X001+ 2+2
Testhead = ¢ P ’ =4 (X14)

Since the test head is greater than the base head (3 1), the
allowable rate of 200 gal/(in. diameter) (mile) (24 h) must be

mulfiplied by the ratio of the square root of the test head and
the square root of the base head (3 ft) or:

V3

Al = X
llowable leakage = 200 N3
= 231 gal/(in. diameter) (mile) (24 h)
(X1.5)
Conversion of this rate to the allowable leakage for the
above line in gallons per hour gives:

Allowable leakage == 231 [18 (diameter) X 400 (ft)/24 (h}
: X 5280 {ft/mile)]
= 13,1 {XL6)

X1.1.2.3 Answer: 13.1 gal/h,

The American Scclely for Tesling and Materfals takes no position respecting the validity of any patent rights assented in connection
with any ilern mentioned in thls standard. Users of ihis sfandard are expressly advised that determination of the validity of any such
patent dghls, and the sk of infringerment of such rights, are entirely their own raspansibifity, .

This standard is sublect lo revision at any time by the reapensible technical commiltee and must be reviewed eveiy five years and
ifnot revised, either reapproved o withdrawn, Your comments are invited either for revision of this standard or for additional siandards
and should be addreseed to ASTM Headquarters. Your comments will receive careful consideration at a meeting of the responsible
fechinical committee, which you may atfend. If you feel that your comments have not received a falr hearing you should make your
views knowr fo the ASTM Commitiee on Standards, at the address shown below,

i’h!s standard Is copyrighted by ASTM, 100 Barr Harbor Drive, PO Box C700, Wes! Conshohucken, PA 194282959, United States.
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qsm Designation: C 1103 — 94 (Reapproved 2000)

Standard Practice for

Joint Acceptance Testing of Installed Precast Concrete Pipe

Sewer Lines’

This standard is issued umier the fixed designation € 1103; the number immediately following the designation indicates the year of
original adoplion or, in the case of revision, the year of lest revision. A mimber in parentheses indicaies the year of last reapproval, A
superscript epsilon (e) indicates an editoriak change since the fast revision or reapproval.

1. Scope

i.1 This praciice covers procedures for testing the joints of
installed precast concrete pipe sewer lines, when using either
air or water under low pressure to demonstrate the integrity of
the joint and the constriction progedures. This practice is used
for testing 27-in. and Jarger diameter precast concrete sewer
lines utilizing rubber gasket sealad joints,

1.2 A complete metric companion to Practice C 1103 has
been developed—C 1103M; therefore, no metric equivalents
are presented in this practice.

Nore 1—The owner shall specify the following: who will conduct,
abserve, and furnish labor, material, and measuring devices and pay for
the tests; who is responsible for determining local ground conditions; and
whether an air or water test is to be used, )

Nore 2—Test criteria presented in this practice are similar 1o those in
general use. Pipe 24-in, diameter and smaller may be accepted by
infiliration or exfiltration testing utilizing Practice C 969 or by low

" pressure air festing utilizing Practice C924. Pipe greater than 24-in.
diameter may be accepted by infilration or exfiliration testing utilizing
C 969.

Nome 3--Tt should be understocd that there is no comelation between

air loss and water leakage.

1.3 This standard does not purport to address all of the
safety concerns, if any, associated with ifs use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use. Specific precan-
tions are given in Section 6.

2. Referenced Documents

2.1 ASTM Standards:

C 822 Terminology Relating to Concrete Pipe and Related
Products®

€ 924 Practice for Testing Concrete Pipe Sewer Lines by
Low-Pressure Air Test Method?

C 969 Practice for Infiltration and Exfiltration Acceptance
Testing of Installed Precast Concrete Pipe Sewer Lines®

U'This practice {s wnder the jurisdiction of ASTM Commiitee C13 on Concrete
Pipe and is the direct responsibility of Subcommittee C13.09 on Methods of Test,

Current edition approved July 15, 1994, Published September 1994, Originally
published as C [103~89. Last previous editior C 1103-90,

* Amnnal Book of ASTM Standards, Vol 04.95.

Copydight © ASTM, 100 Barr Rarbor Orive, West Conshohocken, PA 19428-2858, United States.

3. Terminclogy

3.1 Definirions—For definitions of terms refating to con-
crefe pipe, see Terminology C 822,

4. Summary of Practice

4.1 The joint in the sewer line to be tested is covered on the
inside of the pipe by a ring with two end element sealing tubes,
Alr or water, at low pressure, is introduced through a connec-
tion on the ring into the annular space between the ring and
joint, The amount of air, or water, loss is used to determine the
acceptability of the installed sewer line.

5. Significance and Use

5.1 This is not a routine test. The values recorded are
applicable only to the sewer being tested and at the time of
testing. ‘ -

6. Safety Precautions

6.1 The nse of compressed air may be dangerous if a sewer
line is not prepared propetly and proper procedures are not
followed,

6.2 It is imperative that all pressures be relieved completely
before the test apparatus is loosened for remowval.

6.3 Pressurizing lines for the two end element sealing tubes
shall be separate from the Ilines for pressurizing the void
volome created by the joint test apparatus, The pressures
required.to seal the end clement wbes shall be as specified by
the apparatus manufacturer, and are greater than the pressore
required to test the joint. The line for pressurizing the void
volume should include a 6-psi pressure relief device to reduce
hazards and avord overpressurization, which could cause
possible damage to the sewer line.

7. Preparation of the Sewer Joint

7.1 Check the size of access openings to ensute that the test
apparatus can be placed into the sewer line.

7.2 A wetted interior surface is desirable and will produce
more consistent results. Air may pass through the walls of dry
pipe. This may be overcome by wetting the pipe. Clean the
joint and inferlor joint surfaces to eliminate debris prior to
wetting and testing,
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i ~.3 Review safety precautions in Section 6.

8. Procedures

8.2 Joint Air Test:
8.2.1 Review procedures in 8.1,
3.2.2-Pressurize-the-void-volume-with-air-to-3-5-psi-greater

8.1 The following procedures apply to testing with either air
or waier,

8.1.1 Determine groundwater conditions surrounding the
sewer line to be tested, and select the fype of test to be
conducted. )

8.1.2 If the groundwater pressure is equal to or greater than
the test pressure, and the sewer line or joiut is not leaking, the
sewer line or joint is acceptable in accordance with Practice
C 969 and no additional testing is required, If one or more
joints are leaking, but the total amount of leakage in the sewer
line being tested is equal to, or less than, the allowable leakags
rate established in accordance with Practice C 969, the line is
acceptable and no additional testing is reguired provided
visible leaks are repaired, Moisture or beads of water appearing
on the surface of the joint will not be considered as visible
leakage.

8.1.3 Review proper operation, safety, and maintenance
procedures as provided by the manufacturer of the joint test
apparatus.

8.1.4 Move the joint test apparatus into the sewer line to the
joint to be tested and position it over the joint. Make sure the
end element sealing tubes steaddle both sides of the joint and
the hoses are attached. For the water test, the bleed-off petcock
inust be located at top dead center. ..

8.1.5 Inflate end element sealing .tubes thh air in accor-
dance with equipment and manufactirer’s instructions.

Nota 4—All test pressures are measured as gage pressuxe, which is
defined as any pressure greater than atmosphedc pressure, Since water
produces a pressure of 0.43 psi for every foot of depth, test pressures must
be increased to offset the depth of groundwater over the sewer line. If the
groundwater level is 2 ft or more above the top of the pipe at the vpsteam
end or if the pressure required for the test is greater than 6-psi gage, the
Jjoint test method should not be used and the infiltration test may be uged
(see Practice C 969),

Nors 5—An air or water reservoir should be included in the joint test
system. By maintaining a constant supply of air or water in a reservoir,
continuous pumping of afr or water s not required, and any variauces in
test equipment and joint space will be negated. The reservoir shonld have
a minimum volume of 2.5 f%,

than the pressure exerted by groundwater above the pipe.
Altow the air pressure and temperature to stabilize before
shutting off the air supply, and start of test timing,

8.2.3 H pressure holds, or drops less than { psi in 5 s, the
joint is acceptable, Practically, the test is a gofmo go test.

8.2.4 If the joint being tested fails, it may be retested, or
repaired if necessary, nnd retested, in accordance with this
practice.

8.2.5 After the joint test is completed, exhaust void volume,
then exhaust end element tubes prior to removal of apparaws.

8.2.6 Use or failure of the joint air iesi shall not preclude
acceptance by appropriate water infiltration and exfiltration
testing (see Practice C 969), or other means.

8.3 Joint Water Test:

8.3.1 Review procedures in 8.1.

8.3.2 Imtroduce water inte void volume untl water flows
evenly from open petcock. Close the peteock and pressurize
with water to 3.3 psi above the pressure exerted by groundwa-
ter above the pipe. Shut off the water supply.

8.3.3 If the pressure holds, or drops less than 1 psiin 5 s, the
Jjoint is acceptable. Practically, the test is a go/no go test.

8.3.4 If the joint being tested fails, it may be retested, or
repaired # necessary, and retested, in accordance with this
practice.

8.3.5 ‘After the joint test is completed, exhaust end element
tubes which will automatically release the water from the void
volure, peior (o removal of apparaius. '

8.3.6 Usc or failure of this joint watertest shall not preclude
acceptance by appropriate water infiltration or exfileration
testing {see Practice C 969), or other means.

9, Precision and Bias

9.1 No justifiable statement can be made either on precision
or bias of these procedures since the test results merely state
whether this s in conformance to the criferia for success
specified. Due to the sedling effects of groundwater and
internal flow on concrete sewer lines, the test conditions and
results are not reproducibie.

The Amearican Sociely for Testing and Malerdals takes no position respecling the validity of any patent dghls asserted in connection
with any item mentioned in this slandard. Users of this standard are expressly advised that determination of the valldity of any such
patent rights, and the risk of infringement of stch righls, are enfirely thelr own responsibility.

This standard is subject lo revision at any time by the responsible fechnjcal commitiee and must be reviewed gvery five years and
if not revised, either reapproved or withdrawrn. Your comrments are inviled either for revision of this standard or for addiffonal standards
and should be addressed to ASTM Headquarters, Your comments will recelve careful consideration at a meeting of the responsibie
technical commitlee, whick you may aftend. If you feel that your comments have nat raceived a falr hearing you should make your
views known to the ASTM Commillee on Standards, af the address shown below.

This slandard is copyrighted by ASTM, 100 Barr Harbor Drive, PQ Box 0700, West Conshohocken, PA 19428-2959, United States.
Individual reprints (single or mulliple copies) of this standard may be obtained by contacling ASTM al the above address or at
510-832-9585 ({phonej, 610-832-9555 (fax), or service@astm,org {e-mall); or through the ASTM website {www.astm.org),
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Standard Test Method for

Concrete Sewer Manholes by the Negative Air Pressure |

(Vacuum) Test

This standard is issued wnder the fixed designation C 1244; the pumber immedistely Foliowing the desigeation indicates the year of
original adoptien o, in the case of revision, the year of fast revision, A number in parentheses indicates the year of last reapproval. A
superseript epsilon (¢) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 This test method covers procedures for testing precast
concrete matthole sections when using the vacuum fest method
to demonstrate the integrity of the installed materials and the
construction procedures. This test method is used for testing
concrete manhole sections utilizing mortar, mastic, or gasketed
joints.

1.2 This test method is intended to be used as a preliminary
test to enable the installer to demonstrate the condition of the
concrete manholes prior to backfill, It may also be used to test
manholes after backfilling; however, testing should be corre-
lated with the connector supplier.

1.3 This standard does not purport to address all of the
safety problems, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitgtions prior to use.

1.4 This test method is the companion to mettic Test
Method C 1244M; therefore, no SI equivalents are shown in
this test method.

Note 1—Vacuum fest criteria presented in this test method are siondlar
to those in general use. The test and criteria have been widely and
suceessfully used in testing manholes.

Note 2~-Tt shonld be understood that no correlation has been found
between vacuum (air) and hydrostatic tests.

2. Referenced Documents

2.1 ASTM Standards:

C §22 Temminology Relating to Concrete Pipe and Related
Products®

C 924 Practice for Testing Concrete Pipe Sewer Lines by
Low-Pressure Air Test Method?

C 969 Practice for Infiltration and Exfiltration Acceptance
Testing of Installed Precast Concrete Pipe Sewer Lines?

3, Terminology
3.1 For definitions of terms relating to manholes, see
Terminology C 822.

tThis practice is under the jurisdiction of ASTM Committes C13 on Cencrete
Pipe and is the direct responsibility of Subvommiltes C13.06 on Manholes and

Speciais.
Current edition approved Aug. 15, 1993, Published Oclober 1993,

2 Annugl Boak of ASTA Standards, Voi 0405,

Gopyright © ASTM, 100 Barr Harber Brive, West Conshohotken, PA 19428-29589, United States.

TABLE 1 Minimum Test Times for Various Manhole Diamaeters in

Seconds
Diameter, in,
Depth {ft) "
33 35 42 43 54 60 66 7e
Time, in seconds
8 11 12 14 17 20 23 26 28 33
10 14 16 18 21 25 29 32 38 41
12 17 18 21 25 30 35 39 43 49

14 20 21 25 30 35 41 46 51 57
16 2z 24 39 34 40 46 52 68 67
18 25 27 32 38 45 52 59 65 73
20 28 30 35 a2 50 83 65 72 8t
22 31 33 39 46 &5 64 72 79 89
24 33 36 42 51 59 64 78 87 g7
26 36 39 46 55 64 75 85 g4 106
28 3¢ 42 49 59 69 81 91 01 113
30 42 46 &3 63 74 87 98 08 121

4. Summary of Praclice

4.1 All tift holes and any pipes entering the manhole are to
be plugged. A vacuum will be drawn and the vacuum drop over
a specified time period is nsed to determine the acceptability of
the manhole.

5. Significance and Use

5.1 This is not a routine test, The values recorded are
applicable only to the manhole being tested and at the time of
testing.

6. Preparation of the Manhole

6.1 All Tift holes shall be plugged.

6.2 All pipes entering the manhole shall be temporarily
plugged, taking care to securely brace the pipes and plugs 1o
prevent them from being drawn inte the manhole.

7. Procedure

7.1 The test head shall be placed at the top of the manhole
in accordance with the manufacturer’s recommendations.

7.2 A vacuum of 10 in. of mercury shall be drawn on the
manhole, the valve on the vacuum line of the test head closed,
and the vacuum pump shut off. The time shall be measured for
the vacuum to drop to 9 in. of mercury.

7.3 The manhole shall pass if the time for the vacuum
reading to drop from 10 in. of mercury to 9 in. of mercury
meets or exceeds the values indicated in Table 1.

74 If the manhole fails the initial test, necessary repairs
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shall be made by an approved method. The manhole shall then
be retested until a satisfactory test is obtained.

7.5 Use or failure of this vacuum test shall not preclude
acceptance by approprate water infiltration or exfilization
testing, (see Practice C 969), or other means,

8. Precision and Bias
8.1 No justifiable statement can be made either on the

precision or bias of this procedure, since the tost result merely
states whether there is conformance to the criteria for the
success specified.

9, Keywords

9.1 acceptance criteria; concrete; manhole sections; test
method; vacuam test

APPENDIX

(Nonmandsatory Information)

X1

X1.1 The standard accepted method of air testing, for a
single diameter pipe, Practice C 924, allows a drop of 1 psi
pressure during the time calculated by the formula:

KD,

TFn.’S.r. = Q (Xi‘l)
where:
T = time for 1 psi drop in pressure
K = 0.00037 for in./1b ynits
D = pipe diameter, in.
L = length of Hne, ft
O = gir loss, ft*/min

X1.2 A presswre drop of I in, Hg for the vacuum test
compares to a pressure drop of 0.490 psi for the air test.

. 14696 Ibfin* 0,490 osi .
lm.HgX““ZWI-I-_I—g'-— ,490 psi (X1.2)
Therefore, the time relationship is:
Ty = 04907, (X1.3)
or
- T resy
Tas =204 X14)

X1.3 The allowable test times cited in Practice C 924,
Table 2, for pipe sizes 4 in, to 24 in, diameter are provided in
Table X1.1 and Table X1.2. The allowable test times for sizes
above 24 in. wete obtained by extrapolation. Therefcre, using
the approptiate Q. we find that:

D 2
for 30in. (@ = 7 ft Ymin), T, = 0.00018 7L = 0.023 L

2

D2
for 36 in. (¢ = 8 ft¥min), T = 0.00018 g h=0029L

z

D?
for 42 in, (Q = 9 f'/min), T, = 0.00018 o L=0035L

Dz
for 48 fn, (@ = 10 &min}, T,,, = 0.00018 FL=004L

D2
for 54 in. (Q = 11 #%/min), T, = 0.00018 T h=0048L

D2
for 60 in. (Q = 12 f'fmin), T,,,, = 0.00018 G L=005L

2

D
for 66 in. (Q = 13 fe¥min), 7,,, = 0.00018 7> L = 0.060 L

a

D2
for 72 in. {Q = 14 f%min), T, = 0.00018 gl= 0.067 L
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TABLE ¥1.1 Minimum Test Times for Various Pipe Dlamelers
{Practice G 924)

Mominal Pipe Size, in. Time (T}, min 100 fi.
4 0.3
5] . 0.7
8 12

10 1.5
12 1.8
15 2.1
18 xS
21 3.0
24 3.6
27 4,2
3G 4.8
33 54
36 6.0

TABLE X1.2 Aliowable Alr Lass for Various Pipe Diameters

{Practice C 924)

Nominal Pipe Size, in. Air Loss (@}, R%/min
4 b4
& 2
8 2

10 25
12 3
15 4
18 5
21 55
24 i}
30 7
36 8
4z 9
48 19
54 1
60 12
68 13
72 14

The American Sociely for Testing and Materials takes no posilion respeoting the validily of any patent rights asserted in connaction

with anty ftem mentioned In this standard, Users of this standard are expressly advised that determination of the validity of any such

patent rights, and the risk of infringement of sueh rights, are enfirely their own responsibiity.

This standard Is subject to revision at any fime by the responsible technical commitlee and must be reviewed every five years and
ifnot ravised, efther reapproved or withdrawn, Your comments are invited aither for revision of this standard or for additional standards
and should be addressed lo ASTM Headquariers. Your comments will raceive careful consideration at a meeling of the responsible

- technical committee, which you may attend. If you feef that your comments haye not received a fair hearing you shauld make your

viaws known o the ASTM Comimillee on Sfandards, at the address shown befow.

This standard is copyrighted by ASTM, 100 Barr Harbor Drive, PO Box C700, West Conshohaskan, PA 19428-2058, United States.
Individual reprints (single or multiple copies) of this standard may be oblalned by confacting ASTM at the above address or at
510-832-3585 (phone), §10-832-0555 (fax), or service@astm.org {e-mafly; or through the ASTM website {www.astm.orgj.
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STYLE “CB” SEWER SADDLE

ASHLAND

Nom. Nom.
Branch Pipe Branch Branch
Slize Slze Aange Type .0,
PVC Sewer 4215
Tyseal 4.28
.. Soil-N¢ Hub 438
PVC 450
g"-12" 6.27-14.40 A/C M.E. Sewer 4,62
‘Universal 4,20-4.63
Cast ron-D.1. 4.80
4" Clay® 500-538
PV Sewer 4.215
Tyseal 4.28
C.1. Soil-No Hub 4.39
PVC 4.50
147-24" 14.40-25.80 A/C M.E. Sewer 4,62
‘ Universal’ 420463
Cast Iron-D.k 4.30
Clay 5.00-5,38
PVC Sewer 6.30
C.l, Scil-No Hub 6.30
g 12" 8.00-14 .40 ASC NLE. Sewer 6,66
Universal® 8.30-6.66
Cast tron-D.1. 690
6" Ciay* 7.18-7.56
PVC Sewer 6.30
C.1. Soil-No Hub 8.30
147-24" 14.40-25.80 AJC M.E, Sewer 6.66
Universal® 6.30-6.66
Cast lron-D.L 5,90
Clay” 7.19-7.56

MATERIAL SPECIFICATIONS

CASTING: High tensite ductile {nodular) iren.
ASTM 536-71, protected with a yeliow
€Orrosion resistant paint.

SHELLS: 18-8 Stainless Steel

ADJUSTABLE STRAP: Bolts, nuts, and washer:
%" N.C. rolt thread Teflon coated. The band is
3%" wide. All the above type 304 [18-8}
Siainless Steel.

GASKET: Virgin SBR compounded for sewer
sarvice.

ASHLAND MUNICIPAL SUPPLIES

MUNICIPAL SUSRPLIES, INC, ﬁ

SAME SADDLE CONFORMING TO DIFFERENT
QUTSIDE DIAMETERS

Staintass Stee) Hose
Clamp

1448 TROY RD.-ST. RT, 511 - P. G. BOX 3086 - ASHLAND, OHIQ 44805 j
PHONE: AREA CODE 419-288-2506
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Tapping Saddies

While inline fittings for latefat connections are
available, future connections may also be made using
the same tee or wye tapping saddle as currently used
with SDR35. The corrugations act as a locking guide
for the stainless steel strap which prevents stipping of
the saddie. A saddle gasket, available from Uponor
ETl, Is all that is required to make your SDR85 saddle
work with Uttra-Ftib.

Another alternative to the tapping saddle Is the
inserta Tee® This product may be specified for either
hew construction or future connections.




INSERTA TEE is a three piece service
connection consisting of a PVC Hub,

Rubber Sleeve and Stainless Stee] Band.
INSERTA TEE is compression fit into the
cored wall of a mainfine and requires no
special tooling. INSERTA TEEs are designed
to connect 4” (100mun) through 15" (375mm)
services to all known solidwall, profile,
closed profile, and corrugated pipe
manufactured today.

INSERTA TEE for NEW & REHAB installations
allow:

* Hasier grading of mainline

* Services are connected where they need to be
* Faster connections

INSERTA TEE for TAPPING EXISTING LINES
without disturbing the bedding while eliminating:
* Glues, epoxies and grout
* Tightening and retightening of bands around
mainline
Awkward gaskets

INSERTA TEE for Sliplining, Pipe Bursting,
Relining (Fold-and-Formed products and Cured-
" in-Place Products) allow:

* Compression fitting directly into new liner

* Elminating banding around new liner

* Eliminating grouting and epoxies

* Manholes
" Sanitary Sewers
* Storm Sewers
= Wet Wells
* Pipe Bursting
* Drainage
» Irrigation
* Sliplining
FrP
CIPr

INSERTA TEE censtruction varies with
pipe type and size. For pipe not listed
contact our engineering department.

INSERTA FITTINGS Co.
Tel 503/357-2110  Pax 503/359-5417
Email insertat@teleport.com

http:/fwww.insertatee.com




INSERTA FITTING's electric
Ductile ron ® Hi Q/Sure-Lok coring machine i_s designed
Ultra Rib Polyethylene for fas? and effimfsnt ﬁ%
Fiberglass Conerete ) PW RIB Opel'auon for f:ormg hole %,
Perma Loc Clay Corrugated Metal sizes up to 15” (_37511‘1111)
PVC Asbestos Cement ® Ultra Corr in any type of pipe. B

Vylon Spirolite Selflo Max
Recommended for 4

all Conerete, Clay,
Fiberglass, D.L
and 107-15"
PVC HUB D 3034 SDR 35 & SDR26 INSERTA TEEs
Rubber Sleeve ... ASTM C443 nto PVC and

Band. .o Rubhiér Sleeve Polyethylene Pipe.

el

L GAST N
M F477 Stainless Steel Band

Our diamond bits ase of the highest
quality to ensure maximum holes
per bit. ’
* 12 PSI for 50 hours, no leakage
Diamond bits recormmended for
Major Pipe Manufacturer. 1992 ; concrete, clay, fiberglass and D.L.

* 165 PSIG for 10 minutes, no leakage
22" Hg for 10 minutes, no leakage
Back to room pressure
22" Hg for 10 minutes, no leakage
Pipe Deflection 5%
Pressure at 10.8 PSIG for 10 minutes, no
leakage

Aunique “twin blade” designed
hole saw allows the user to core a
fast, smooth and clean hole.

Hole saws recominended for 47,

Reference Document: ASTM 32172, : 67, 3'; 10”, 12” and 15” laterals
Northwest Testing Labs, Portland, Oregon. 1991 ' into PYC and polyethylene
pipe. 47, 6” and 8" hole
=+ FOWLER INSERTA TEE APPROVED.” saw can be used with
1" handheld drill.

State of Oregon, Plumbing Advisory Board, 1982

Pipe Manufacturers

Advanced Drainage Hancor Philips Drl.SCO‘ PSM/Sewer Gasketed Bell

Systems Hobas Plexco/Spirolite

Contech 1PEX, Inc Rehau Industries IP5/Sch 40 Gasleeted Bell
v ! C900 Gasketed Bell

Uponor ETI M Mfg.
Lamson Vylon Pacific Western g;)ﬁrugated Foly non-Gasketed _

Cities

Seattle, Washington

Sacramento, California

Houston, Texas

Rochester, New York, Town of Greece
Portland, Maine

Saint Louis, Missouri

Sarasota, Florida

Fulton County, Georgia

*IINSERTA FITTINGS, formerly Fowler Manufacturing, was established
in 1969 as an excavating and fabrication shop. By combining new
technology with down to earth problem-solving and “in trench”
experience, INSERTA FITTINGS brings you a significant improvement
and cost effective solution for sideservice connections - INSERTA TEE.




