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1.0 INTRODUCTION

The purpose of this manual is to provide minimum requirements for the design of gravity
sewers, low pressure sewers, and force mains in the City of Tuscaloosa. This manual should be
used in conjunction with the attached appendices.

Private sewer lines that connect either directly or indirectly to the City’s collection
system shall be subject to the requirements stated in this design manual, the Sanitary Sewer
Construction Specifications, and the Standard Details for Sewer Construction. Direct or indirect
connections to said system by roof drains, yard drains, foundation drains, or other sources of
inflow shall be strictly prohibited.

The basic methodology presented in this manual is to establish minimum requirements
and should not be accepted as a comprehensive design document. Acceptance of plans by the
Office of the City Engineer (“OCE”) shall not relieve the owner/developer of any errors or
omissions that may result due to a lack of adherence to this manual or due to engineering
judgement used for those matters not exclusively addressed by the manual. Furthermore,
acceptance by the OCE will not restrict OCE from requiring additional information deemed
necessary for a thorough and proper review.

The Owner/Developer shall obtain the services of a Professional Engineer licensed in the
State of Alabama. The services provided shall include surveying by a licensed Professional
Land Surveyor and engineering design by a Professional Engineer. The Owner/Developer shall
also obtain the services of a Professional Engineer to provide resident observation/inspection
during the construction of the sanitary sewer project.

Projects funded in part or in whole by the Clean Water State Revolving Fund
(“CWSREF”) shall satisfy all requirements as set forth in the CWSRF Pre-Application Form and
the CWSRF Loan Application. The CWSRF Loan Application requires preparation of an
Environmental Information Document (“EID”). The EID provides detailed information
regarding the following:

Existing Environment,

Existing Facilities,

Need for Proposed Facilities,

Proposed Facilities and Proposed Funding,

Alternative Analysis,

Physical Data, and

. Environmental Consequences and Mitigative Measures.

A copy of the EID Outline from the CWSRF Loan Application — Fiscal Year 2006 has been
included in Section 10.0 of this manual. Current versions of the CWSRF Pre-Application and
CWSRF Loan Application (including the EID) may be downloaded from the ADEM Website
(www.adem.state.al.us). The EID shall be submitted as a requirement of the Final Design
Submittals reviewed in Section 3.2.
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2.0 DEFINITIONS / ABBREVIATIONS
1. ADEM - Alabama Department of Environmental Management

2. Aggressive Soil - a soil deemed corrosive or potentially corrosive to ductile iron pipe
according to Appendix A of ANS/AWWA C105/A21.5. The test methods to determine soil
corrosivity outlined in Appendix A evaluate five soil parameters: resistivity, pH, redox potential,
sulfide content, and moisture content. A points system is provided for each parameter based on
the results of the tests. If the points total 10 or more, the soil is corrosive to ductile iron pipe, and
protection against exterior corrosion should be provided.  Other parameters listed in the
appendix which require consideration include: soil description, potential stray direct currents,
and experience with existing installations. See the Appendix A for further details.

3. ANSI — American National Standards Institute
4. ASTM — American Society for Testing and Materials
5. AWWA — American Water Works Association

6. City — the City of Tuscaloosa; as defined in Section 1-2 of the Code of Tuscaloosa, including
its duly authorized deputy, agent, or representative.

7. Contractor — the individual, firm, partnership, or corporation licensed by the Alabama
Licensing Board for General Contractors who, for a fixed price, commission, fee, or wage
undertakes to construct or superintend or engage in the construction, alteration, maintenance,
repair, rehabilitation, remediation, reclamation, or demolition of any building, highway, sewer,
structure, site work, grading, paving or project or any improvement in the State of Alabama
where the cost of the undertaking is fifty thousand dollars or more.

8. DR — Dimension Ratio. Ratio of average outside diameter to minimum wall thickness of
pipe.

9. Engineer — A Professional Engineer licensed by the Alabama State Board of Engineers and
Land Surveyors and employed by the owner/developer to perform detailed design of the sanitary
sewer system. The Engineer shall prepare plans and specifications for review by the ADEM, the
City, and any other relevant government agency.

10. Easement — A right to make use of or control the property of another for a limited purpose.
11. Force Main — a pressurized sewer line, with a pipe diameter of four inches or greater, by

which wastewater is transported from a sewage pumping station to a point of higher elevation in
the collection system from which the wastewater can gravity flow.



12. Lateral — A private sewer generally serving a single user or establishment that generally
should have no tributaries to it and which is capable of contributing wastewater into the System
by accessing a sanitary sewer or sewer main, line, or inceptor. Laterals do not form part of the
City’s sanitary sewer system and are not maintained by the City.

13. Private Sewer — A sanitary sewer which is not a sanitary sewer or sewer main, line or
interceptor of the system as herein defined and is or was constructed and/or owned by an entity
other then the City, not maintained, and/or accepted for maintenance by the City and/or not
located within public rights-of-way, easements or interest in land sufficient for that purpose and
/or which the City has no pecuniary interest.

14. Low Pressure Sewer — a pressurized sewer line, with a pipe diameter of less than four inches,
by which wastewater is transported from a sewage pumping station to a point of higher elevation
in the collection system from which the wastewater can gravity flow. Low pressure sewers
generally service grinder pumps and septic tank effluent pumps.

15. OCE - Office of the City Engineer; this shall include City Engineer or representative thereof.

16. Owner/Developer — Any person, firm, partnership, corporation or other legal entity or their
representative seeking a sanitary sewer permit for the purpose of constructing a developer
sanitary sewer or any person, firm partnership, corporation or legal entity that has been issued a
sanitary sewer permit. The terms owner and developer shall be used interchangeably.

17. Pressure Sewer — Low pressure sewers and force mains.

18. Sanitary Sewer — A pipe or conduit used for the transport of wastewater and to which storm,
surface and groundwater are excluded. These shall include gravity sewers, low pressure sewers,
or force mains.

19. Sanitary Sewer System — The POTW and all city sanitary sewers or sanitary sewer mains,
lines, collectors, interceptors, lift stations and related facilities of the City for the collection,
transportation and treatment of wastewater, not including laterals or private sewers.

20. SDR — Standard Dimension Ratio. Ratio of average outside diameter to minimum wall
thickness of pipe.

3.0 ENGINEERING DESIGN SUBMITTALS
3.1  Preliminary Engineering Design and Submittals

After estimating the design flow (as outlined in Section 5 of this manual) for the
proposed development or improvement, the owner/developer’s engineer shall submit to the OCE
the following items three weeks prior to the Preliminary Plat submittal for a subdivision type
development and three weeks prior to the Land Development Permit Meeting for a non-
subdivision type development (all maps to be of appropriate scale).



1. Topographic Map outlining the drainage area.

a.

b.

Maximum scale of 1= 500 unless otherwise approved by the OCE.
Include any existing developments in addition to the proposed development(s)
within the same drainage area.

2. Land Use and Zoning Map for the drainage area.

a.

Provide acreage of each land use/zoning classification.

3. Wastewater Flow Projection (i.e. Qpesign) for the proposed development.

a.

b.

Provide flow monitoring data of similar developments or assumed design
flowrates and peaking factors.
Provide assumptions regarding total number of housing units and housing density.

4. Preliminary Construction Plans in the following format

a.
. Index Page/Plans Legend Page

mo a0 o

g.
h.

Title Page that will include a vicinity map, project name, and project information

Typical Section Page

Project Notes Page (This page may be on the same page as Typical Section Page)
Summary of quantities (if applicable)

Standard Plan over Profile Sheets (Profile views that are on a separate sheet from
the matching plan view will not be accepted)

e Proposed Sanitary Sewer Manholes should be labeled in the order of
downstream to upstream manholes.

e Include size and location of existing sewer(s), manholes, and/or pump
station where proposed line will connect to the existing system. Each
existing City of Tuscaloosa Sanitary Sewer Manhole should be labeled
with the City’s specific identification number. The identification
number can be obtained at http://207.157.9.126/sanitarysewer or from the
City of Tuscaloosa Wastewater Engineer.

e Location and size of any potable water lines should be included on the
sanitary sewer plan and profile sheet

Erosion Control Plan Sheet
City of Tuscaloosa Standard Details

5. Adjacent contributing future areas within the same drainage area.

6. Capacity review of existing system to determine adequacy of existing system to accept
additional proposed flows (see Sections 5.6 and 7.6). This capacity review shall be taken
to the extent determined by the OCE.

The three week review period will provide the OCE with the opportunity to review the
contributing design flow projections, review the feasibility of the proposed system, and make
recommendations to the proposed system that would facilitate the planning of the City’s sewer
system. The owner/developer’s engineer shall be present at the Land Development Permit
Meeting to discuss issues of concern.



3.2  Final Design Submittals

After gaining approval of preliminary engineering design and submittals outlined in
Section 3.1, the owner/developer’s engineer shall submit final design plans and specifications for
the proposed project to the OCE for review. The owner/developer’s engineers shall deliver four
(4) complete sets of the drawings and specifications along with an electronic CAD file for the
project to the OCE prior to beginning construction.

The following items shall be included in the final design submittal:

1. Detailed Plans and Specifications for the proposed project stamped by the Engineer;
2. Soils test results to determine soil corrosivity (if required);
3. CWSREF EID (if required).

4.0 GENERAL LOCATION CRITERIA

Gravity sewers, low pressure sewers, and force mains shall be located using sound
engineering practices to determine a cost-effective route that best serves the entire tributary area.
The best route will provide service to the greatest number of people within a service area, and be
acceptable to the OCE. To determine the “best” route that meets the City’s specifications,
consideration must be given to several factors in addition to cost. Some of these factors include:

. 1. rim elevation and all invert elevations of existing sewers, pump stations, and/or
- treatment plant;
2. sewer depths required to service users (particularly those with basements);
impact to environmentally sensitive areas such as streams, wetlands, protected
habitats, etc.;
impact to areas of archeological significance;
existing utilities (overhead and underground), railroads, and highways;
existing or proposed high water elevation and/or floodplain;
property values, easement requirements, and aesthetic concerns of affected properties;
potential development and street extensions within the basin;
9. topographic features such as creek crossings and rock excavation;
10. accessibility by sewer maintenance equipment;
11. adjoining property within the drainage area.

(8]
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Because of the significant costs that can be associated with easement acquisition, sanitary
sewers should be located within existing easements and rights-of-way when practical.

For the City of Tuscaloosa, gravity sewers, low pressure sewers, and force mains shall
generally be located in the street rights-of-way. If necessary, sections may require locating in
dedicated sewer easements. The minimum easement width shall be 20 feet, or that necessary due
to sewer depth to allow for construction and maintenance. Easement widths shall not vary
between manholes. If the easement width needs to change, the wider width shall extend a



distance of half (/%) the larger easement width past the centerline of the manhole. Sanitary sewer
piping shall lay in the centerline of the easement.

Table 4.1 suggests the minimum easement widths required for varying excavation depths.
TABLE 4.1 MINIMUM EASEMENT WIDTHS*

EXCAVATION DEPTH** MINIMUM WIDTH OF

(FEET) PERMANENT EASEMENT
(FEET)

0—8 20

8-12 30

12-16 40

16 20 50

*  For easement widths less than those recommended, or for excavation depths greater than 20
feet, special approval from the OCE will be required.
** Excavation depth measured from flowline of pipe.

One location criterion of particular importance is the separation between sanitary sewers
and water mains. In accordance with the ADEM Design Guidance for Drinking Water Facilities,
separation between sanitary sewers and water mains shall be a minimum of 5 feet horizontally.
Where crossing a water main, the top of the sanitary sewer shall be a minimum of 18 inches
below the bottom of the water main. Where this minimum separation can not be maintained, the
sewer line shall be cased with steel casing pipe, along with the associated casing spacers and
casing end seals, such that a minimum five-foot separation exists between each end of the cased
pipe and the uncased pipe. Casing installation shall be similar to Standard Detail SD 105
(Appendix E).

Sewers shall not run parallel under concrete curbs or gutters. To allow for maintenance,
the minimum distance between the edge of the curb and the centerline of a parallel sanitary
sewer shall be 5 feet. Sanitary gravity sewers shall generally be located as close as practical to
the street centerlines.

Several of these location criteria / restrictions will be discussed throughout the body of
this manual. Standard details have also been developed and adopted by the OCE that address
many of these location criteria.

5.0 DESIGN GUIDELINES FOR GRAVITY SEWERS
5.1 Population and Land Use Projections
The preliminary step in performing sewer design requires the estimation of the service

area population. Population and land use projections should be performed for the service area
for:



1) a 20-year period, and
2) saturation conditions (ultimate tributary conditions).

The development of these projections requires good engineering judgment and consultation with
the City’s Planning Department. The owner/developer’s engineer shall submit the projections to
the OCE for review and, if necessary, adjustment.

5.2 Wastewater Flow Projections

Wastewater flows are generally divided into two categories — Residential and Non-
Residential. In order to determine the design flow from a service area, average daily flows must
be estimated. A peaking factor must then be applied to determine the maximum hourly flow.
The maximum hourly flow from a particular service area is the design flow from which
hydraulic design of the system may begin. If available, historical flow monitoring data for
similar developments should be used to determine the design flow. In certain instances,
specialized land use may require that a separate (site specific) analysis be performed to obtain
an accurate wastewater flow estimate.

5.2.1 Single Family Residential Wastewater Flows
The average daily flow for single family residential areas shall be calculated using the
following criteria:
Qava = 100 gals / capita-day, and/or 3.5 persons / lot.
This flowrate includes a 25% allowance for inflow and infiltration.
5.2.2 Multi-Family Residential Wastewater Flows
The average daily flow for multi-family residential areas shall be calculated using the
following criteria:
Qavc = 80 gals / capita-day, and/or 2 persons / dwelling unit.
This flowrate similarly includes a 25% allowance for inflow and infiltration.

5.2.3 Residential Wastewater Flow Peaking Factor

The residential wastewater flowrate peaking factor shall be selected from Table 5.2.3.1,
or as approved by the OCE. The peaking factor shall not exceed 4.0.



TABLE 5.2.3.1 PEAKING FACTORS FOR RESIDENTIAL FLOWS

POPULATION PEAKING FACTOR (PF)
100 4.0

500 4.0

1,000 “ 3.8

2,500 3.5

5,000 33

10,000 ' 3.0

100,000 2.0

The calculation for the maximum hourly flow (i.e. peak) or design flow is as follows:
Qoesion, res) = Qave * PF.
5.2.4 Sample Calculation

Determine the design flow (i.e. maximum hourly flow) for a single family residential
development with an anticipated population of 500 persons.

Step 1 -  Determine average daily flow and convert to cubic feet per second.
1 ’ d 1
Oue = (SOOperson)x QOgal X Lt X (1 ay)x( hr j
capita — day 7.48gallons 24hr 3600sec

0 . =0.0774 cfs

Step 2 -  Determine design flow by applying peaking factor to average daily flow.
Oprsign = (0-0774cﬁ )x (4'0)

Opisioy = 0.3095 ¢fs
5.2.5 Non-Residential Wastewater Flows

Non-Residential Wastewater Flows are. derived from Industrial, Commercial,
Institutional, and Recreational land uses. Because waste water flow rates may vary widely even
within similar non-residential developments, extensive effort should be made to obtain an
accurate flow estimate. When no specific flow data are available, Tables 5.2.5.1 thru 5.2.5.4
may be used to determine average flow rates. A peaking factor of 2.0 shall be applied to all non-
residential average flowrates to obtain maximum hourly flows.




The calculation for the maximum hourly flow or design flow is as follows:

Qpesion, Non-RES) = Qave * PE.

For large tracts of proposed developments, Table 5.2.5.5 below may be used to estimate
wastewater flows from commercial and industrial land uses.

Table 5.2.5.5 COMMERCIAL / INDUSTRIAL WASTEWATER FLOWS

COMMERCIAL FLOW INDUSTRIAL FLOW

Avg. Daily | I/ @ | Total Avg. | Peak Avg. Daily | /I @ | Total Avg. | Peak

(gpd/acre) | 25% | Daily Flow | Flow* (gpd/acre) | 25% | Daily Flow | Flow*
(gpd/acre) | (gpd/acre) (gpd/acre) | (gpd/acre)

400 100 | 500 1,000 1,300 325 1,625 3,250

* Peaking Factor =2.0
5.2.6 Design Flow

The design flow from which hydraulic design of the system may begin consists of the
maximum hourly flows from residential and non-residential developments:

QpEsioN = QpESIGN, (RES) T QDESIGN, (NON-RES)-

5.3 - Manhole Design Criteria

The primary purpose of a manhole is to allow aboveground access to the sewer for
inspection and maintenance purposes. The design of the sanitary sewer system shall comply
with the requirements listed in this section. All manholes shall be precast concrete unit. Pour-
in-place manholes or precast manholes deeper than 20 feet require that special design be
submitted to the OCE for approval.

5.3.1 Manhole Placement, Spacing, and Sizing

Manholes shall be placed at the following locations:
e upper reach of each line;
e grade, pipe size, or alignment changes;
e sewer junctions; and
e within maximum spacing requirements.

The maximum manhole spacing shall be limited to 500 feet. Greater spacing may be
allowed for large sewers or where site-specific conditions require such. Spacing greater than 500

feet requires approval from the OCE.

Minimum manhole diameter shall be as indicated below.




TABLE 5.3.1.1 MINIMUM MANHOLE DIAMETER*

PIPE SIZE MINIMUM DIAMETER
(INCHES) (INCHES)

824 48

30 ' 60

> 36 As Directed by The City

*  See manufacturer’s recommendation for deflection angles at manhole greater than 45°.
5.3.2 Location of Manholes

Manholes shall be located outside areas subject to flooding or runoff when possible.
Sewers located along drainage channels or structures, or in low-lying areas, shall be designed
with the rim elevation 1 foot above the 100-year tlood elevation to lessen the possibility of storm
water entering the sanitary sewer. In these areas adjustment rings are not allowed for height
adjustment and the surrounding ground shall be built up around the manhole so that the rim
elevation is no higher than two feet above the ground elevation. The surrounding ground in
these cases shall be constructed to provide a minimum of a three feet horizontal area around each
manhole. The horizontal area shall be sloped away from each manhole at a %4 inch per linear
foot slope for a minimum of three feet, then sloped at a 3:1 slope to tie to the existing ground.
Where raised manholes are not allowed, manholes shall be equipped with watertight frames and
covers. Manholes to be located within the 100-year flood elevation shall be equipped with
manhole section anchor assemblies. Where required by the OCE, an access road shall be
constructed to allow access to all manholes. For manhole installation within a 100-year flood
zone, refer to Standard Detail SD 057.

Manholes located in streets shall be placed a minimum of 5 feet from the edge of curb or
pavement (within pavement limits); manholes shall be positioned outside the normal tire path of
vehicles. For manholes located in swampy areas within the 100-year flood zone or in fill areas, a
reinforced concrete spread footing shall be required. The spread footing shall be designed for the
total weight of the precast manhole structure, plus the calculated weight of water to within one
foot of the top of the manhole. The size of each spread footing shall be designed to equally
distribute this total load to the soil without exceeding the allowable soil bearing pressure.
Calculations for each manhole spread footing shall be submitted to the OCE for review.

5.3.3 Headloss thru Manholes

The following practices listed in Table 5.3.3.1 shall be adopted to account for entrance
and exit losses from flow thru the manholes. Where the difference in invert elevation of two or
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more sewers, 18 inches in diameter or smaller, intersecting one manhole is 2 feet or more, a drop
manhole shall be constructed. Drop manholes should be avoided if possible. The practice of
using a 1.9-foot invert drop across a manhole to lessen excavation depths shall not be acceptable.
Pipes shall be laid up to the maximum allowable slopes to avoid drop manholes.

TABLE 5.3.3.1 HEADLOSS THRU STANDARD MANHOLES

FLOW CONDITION THRU MANHOLE INVERT DROP ACROSS MANHOLE

0.1 ft elevation drop in invert of exiting pipe,
No change in pipe size not to exceed 0.75 ft.
' ’ Unless approved by the OCE.

0.2 ft elevation drop in invert of exiting pipe,
not to exceed 0.75 ft.
Unless approved by the OCE

No change in pipe size or increase by only one
pipe size and alignment changes by 90°.

Match crown elevations at centerline of

Increase in pipe size by 4 inches or more.
pip y manbhole.

The maximum deflection angle of sewer alignment at manholes shall be 90 degrees.

These standard headloss requirements are applicable to subcritical flow conditions which
~ are characterized by slow, tranquil flow often seen in gravity systems. However, as slopes
~ become steeper, the pipe flow velocities will approach critical flow. When this becomes a
concern, the hydraulic grade line (HGL) shall be calculated and its elevation shown at manholes
and transition structures. If the flow velocity entering any of these structures is above critical,
the HGL must be computed to ensure that no service connections and/or the exiting pipe are
surcharged due to the occurrence of a hydraulic jump. With higher velocities, entrance and exit
losses at manholes should be calculated using appropriate loss coefficients and compared to
those in Table 5.3.3.1. The HGL should never exceed the pipe crown in a gravity system.

5.3.4 Manholes Linings

When required by the OCE, manholes shall be protected from corrosion by the use of
factory applied ceramic epoxy linings. At a minimum, manholes located in the following
locations shall be lined:

1. manholes located within 150 feet upstream of a pumping station,

2. manholes directly receiving flow from a force main of 10 inches or greater, and

3. if conditions dictate, at the discretion of the OCE.
54  Hydraulic Design of Gravity Sewer System

The hydraulic design of a gravity sewer system shall be based on the Manning Equation
which is stated in the form:

11




V = (1.486/m) R**S* (1)

where V = velocity (feet per second),
n roughness coefficient,

R = hydraulic radius (feet)
= cross-sectional area of flow / wetted perimeter,
S = slope of energy grade line (ft/ft) or, for uniform flow,

= slope of pipe (ft/ft).
Assuming full pipe flow (R = D/4) and substituting Q = VA,

V = (0.590m)D* S (2)
Q (0.463/m)D*s'? (3)

where Q = flow (cfs)
D = pipe diameter (feet).

The roughness coefficient (“n”) for ductile iron, polyvinyl chloride, and concrete shall be 0.013.
The basis of the gravity sanitary sewer design requires that a minimum self-cleansing flow
velocity of 2 feet per second be maintained at the design flow. Where velocities exceed 15 feet
per second at design flow, special design provisions shall be considered (see Sections 5.3.3 and
542y

5.4.1 Sizing of Pipe

The following criteria shall be used when selecting pipe size:

TABLE 5.4.1.1 PIPE SIZING CRITERIA

MINIMUM VELOCITY AT
PIPE SIZE (INCHES) SIZING CRITERIA DESIRED DEPTH OF FLOW
(FPS)
815 1 full flow depth at design flow 2.0
>15 3% full flow depth at design flow 2.5

The minimum pipe size allowed for the City of Tuscaloosa is 8 inches. It is important to note
that, due to the hydraulic properties of circular pipe, the flow velocities at half pipe flow and full
pipe flow are equal. This is illustrated in the Hydraulic Element Chart included as Figure 5.5.2.
The maximum flow velocity in circular pipe occurs at a flow depth in the range of 80-85% of the
full flow depth. Because of this occurrence, it is good engineering practice to establish a
minimum velocity of 2.5 feet per second when sizing a pipe for % full flow depth. This allows
the minimum velocity to remain at or above 2 feet per second at half pipe flow and full pipe
flow.




5.4.2 Slopes

The minimum allowable slopes for various pipe sizes are listed in Table 5.4.2.1. These
slopes are derived from Manning’s equation at full flow conditions with minimum velocities of 2
feet per second. Slopes that are greater than these minimum allowable slopes are desirable. The
maximum allowable slopes are also listed in Table 5.4.2.2. Similarly, these slopes are derived
from Manning’s equation at full flow conditions with maximum velocities of 15 feet per second.
Where site conditions (i.e. steep slopes) require velocities in excess of 15 feet per second, proper
design consideration must be given to pipe material, joint restraint, special manholes with energy
dissipators, abrasive characteristics of wastewater, turbulence, thrust at changes in direction, and
surface erosion. It may also be necessary to provide anchorage or cut-off dams to prevent sewer
pipe from creeping downhill, or prevent water from flowing along the pipe resulting in trench
washout. Such conditions will require that special design be submitted to the OCE for approval.

5.4.3 Minimum Depth of Cover

All gravity sanitary sewer lines in the City of Tuscaloosa shall have a minimum cover of
36 inches. Collector gravity sewers shall be located at a sufficient depth to allow for service to
adjoining lots. Collector gravity sewers shall also extend into the upper reach of the service area
such that lateral lengths are kept to a minimum. Special cases where a minimum cover of 36
inches cannot be maintained will require approval from the OCE. At ditches and swales where a
minimum cover of 36” cannot be achieved and at actively flowing streams, encasement pipe will
be required. For aerial sewer, concrete piers to support the pipe will be required.

55 Computation Worksheet for Gravity Sewer Design

A computation worksheet for sanitary sewer design has been included as Table 5.5.1.
This worksheet summarizes Section 5.4 of this manual and generally provides for a manhole-to-
manhole analysis of a system. Under certain system-specific conditions, the worksheet may
require modification. This worksheet assumes uniform flow in all reaches of the system, which
is typically assumed in the design of gravity sanitary sewers. This form is not recommended
where a detailed analysis of the wastewater surface profile is based on non-uniform flow.

To assist with the performance of these computations, a hydraulic elements chart has
been provided as Figure 5.5.2. Column by column instructions have also been included with
Table 5.5.1.

5.6  Evaluation of Impact to Existing Sewers

Before design of a proposed upstream sewer system begins, future wastewater quantities
(i.e. design flows) shall be calculated to determine if available capacity exist within the existing
downstream structures. A similar analysis using the methods outlined above should be
performed and applied to an existing system to determine available capacity to the extent as



determined by the OCE. This issue of existing system capacity shall be addressed in the
Preliminary Engineering Design discussed in Section 3.1.

5.7  Pipe Materials Selection and Design Criteria for Gravity Sewers

The accepted gravity sewer pipe materials for the City of Tuscaloosa are polyvinyl
chloride (PVC) and ductile iron. All gravity piping shall meet the minimum requirements of the
City of Tuscaloosa Sanitary Sewer Construction Specifications and be bedded and backfilled
according to the City of Tuscaloosa Standard Trench Details. The same pipe material shall
extend from manhole to manhole. The minimum design criteria for each pipe material are
. reviewed in this section. Table 5.7.1 provides a summary of various laying conditions and the
corresponding required pipe material.

5.7.1 Polyvinyl Chloride (PVC)

PVC gravity sewer pipe and fittings, 8 to 12 inches in diameter, shall conform to and be
tested under ASTM D3034. PVC gravity sewer pipe and fittings shall have a wall thickness
equal to or greater SDR 35. Maximum allowable PVC pipe size shall be 12 inches. Table
5.7.1.1 summarizes the allowable PVC pipe materials for gravity and pressure sewer
applications.

5.7.2 Ductile Iron Pipe

All ductile iron pipe shall conform to ANSVAWWA C150/A21.50 and ANSI/AWWA
C151/A21.51, latest revision. Pipe pressure classes and wall thicknesses shall be in accordance
with bury depths and laying conditions as specified in the above standards. Minimum pressure
classes for buried pipe shall be 350 psi for pipes < 12 inches, 250 psi for pipes < 24 inches, and
150 psi for pipes > 30 inches. For depth of cuts greater than 8 feet, pipe wall thickness may be
required to be greater than the minimum specified above. The design parameters specified in
ANSI/AWWA C151/A21.51, latest revision, shall be followed to determine the minimum pipe
wall thickness under these conditions. Thickness design of gravity sanitary sewers shall be
based on an internal pressure of O psi gage or atmospheric pressure.

5.7.2.1 Ductile Iron Pipe Coatings and Linings

All ductile iron pipe for underground installation shall be provided with an exterior
bituminous coating of 1-mil minimum thickness. All ductile iron pipe shall have an interior
cement-mortar lining with asphaltic seal coat in accordance with ANSVTAWWA C104/A21.4.
Where hydrogen sulfide is a potential problem, ductile iron pipe shall be lined with a 40-mil
thickness coating of Protecto 401 ceramic epoxy or approved equal.

Sewer conditions that cause hydrogen sulfide generation are (1) flat grades creating low
velocities and long travel times, (2) warm wastewater temperatures, (3) high sulfate ion
concentration in the wastewater, (4) high organic content in the wastewater, and (5) sanitary
sewer force mains and gravity sewers flowing completely full. Severe corrosion and odor
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problems can occur in structures where force mains and full-flowing gravity sewers discharge.
The conditions listed above are generally indicative of depleted dissolved oxygen levels (<0.7
ppm) in the wastewater. As dissolved oxygen is depleted and anaerobic bacterial action begins,
sulfur-reducing bacteria convert sulfates to hydrogen sulfide. As the hydrogen sulfide is
produced, some will diffuse into the air above the flow. If the hydrogen sulfide is absorbed by
crown moisture, sulfur bacteria can oxidize the hydrogen sulfide to a dilute form of sulfuric acid.
The cement-mortar lining generally specified is vulnerable to corrosive attack by the sulfuric
acid, whereas the Protecto 401 ceramic epoxy coating resists attack by the sulfuric acid.

5.7.2.2 Ductile Iron Pipe Polyethylene Encasement

Polyethylene tube or sheet encasement shall be used with ductile iron pipe in project
areas where aggressive soils (as defined in Appendix A of ANS/TAWWA C105/A21.5) are
encountered or in project areas where other metal pipes exist to protect against corrosion caused
by stray currents. For any project areas suspected of having aggressive soils, or at the discretion
of the OCE, a soils test shall be conducted by qualified personnel experienced in soil analysis
and evaluation of conditions potentially corrosive to ductile iron pipe. Said personnel shall be
familiar with Appendix A mentioned above. Certain soil environments, however, can be
identified as potentially corrosive to ductile iron pipe, and thus do not require testing to
determine the need for corrosion protection. Such environments include, but are not limited to,
coal, cinders, muck, peat, mine wastes, and landfill areas high in foreign material. When these
environments are encountered, polyethylene encasement shall be used.

Where aggressive soils are encountered or where conditions are such that make corrosion
a concern, or at the direction of the OCE, all ductile iron pipe and fittings shall be polyethylene
wrapped in accordance with ANSI/AWWA C105/A21.5. Wrappings shall be 8-mil low density
or 4-mil high density, cross-laminated (HDCL) polyethylene film.

6.0 DESIGN GUIDELINES FOR SERVICE LATERALS
6.1 Service Lateral Materials

PVC service laterals for PVC sewer mains shall conform to ASTM D3034 and shall have
a wall thickness equal to or greater than SDR 26. PVC service laterals for ductile iron force
mains shall conform to AWWA C900 and shall have a wall thickness equal to or greater than DR
25.

Ductile iron service laterals shall conform to ANSI/AWWA C150/A21.50 and
ANSIVAWWA C151/A21.51, latest revision. Minimum pressure class shall be 350 psi.
Coatings, linings, and polyethylene encasement shall be as previously stated in Sections 5.7.2.1
and 5.7.2.2 of this manual.
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6.2 Service Lateral Installation

Residential service laterals shall not be less than 4 inch in diameter. Sewer main fittings
for service lateral connections shall be factory made inline wye fittings; saddle type fittings shall
not be used. Connection between service lateral and sewer main shall be watertight. Service
laterals shall be installed for each lot and extend from the sewer main to the user’s property line,
and, at a minimum, one foot beyond the back of curb. A PVC-coated electronic service marker
shall be located six inches above the lateral just beyond the curb. The service lateral shall have a
minimum slope of 1/8” per 12” (1%). The minimum depth of cover for service laterals from the
top of curb shall be 3 feet. Proposed service laterals connecting to existing sewer mains shall be
made with a factory wye connection and in accordance with Standard Detail SD 096 or as
approved by the OCE.

7.0  DESIGN GUIDELINES FOR PRESSURE SEWERS

Pressure sewers transport wastewater from pumping stations to points of higher elevation
in the collection system. This section will provide design guidelines for the two categories of
pressure sewers: low pressure sewers and force mains. Low pressure force mains are generally
defined as having a diameter of less than 4 inches and servicing grinder pump installations and
septic tank effluent pump installations. Conversely, pumping station force mains have pipe
diameters of four inches and larger.

The design approach for pressure sewer piping requires consideration of the three

parameters listed below:

1. the required long-term pressure rating of the PVC pipe (with a factor of safety of 2.0)
based on the operating pressures of the pump system,

2. the required short-term pressure rating of the PVC pipe (with a factor of safety of 2.0)
based on the worst case surge pressure of the pump system,

3. the required DR rating of the PVC pipe based on the pump system’s peak pressure
due to cyclic pressure surge created at pump start-up and shut-down for a 50-year
service life.

These parameters should be reviewed to verify that the minimum pipe requirements specified in
Sections 7.4 and 7.5 of this manual are satisfied.

7.1 Pressure Sewer Velocity

The size of a pressure sewer is dependent upon the required flow and the allowable
headloss of the pumping system. Accordingly, the size of the force main is determined during
the design phase of the pumping station. However, the size of the main shall be selected such
that a minimum scouring velocity of 2.5 feet per second is maintained. A minimum velocity of
2.5 feet per second is required to re-suspend the solids that have settled during dormant flow
periods.
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7.2 Pressure Sewer Layout

Force mains shall be designed in profile on straight grades to generally parallel the
ground surface and minimize high or low points. Force main alignment and grade shall
generally be straight reaches using manufactured fittings to change direction. The maximum
bend angles shall be 45° (no 90° bends allowed).

Deflecting joints to accomplish changes in direction will be allowed, but only within the
allowable joint deflections as recommended by the manufacturer. Changes in grade or alignment
without fittings shall be performed uniformly with several joints rather than one abrupt change in
a single joint.

The minimum cover shall be three (3) feet, or as required by the agencies governing
right-of-ways for which permits must be obtained. At ditches, swales, or actively running
streams, steel casing pipe with casing spacers and casing end seals or concrete piers to support
the pipe shall be required. The conditions required to protect the pipe in these instances shall be
at the discretion of the OCE.

7.3 Pressure Sewer Air and Vacuum Release

At a minimum, sewage combination air valves (CAV) shall be installed at all high points
along the pressure sewer to prevent air entrapment. Valve types shall be sized per venting
capacity requirements for the system operating pressure and manufacturer’s recommendation.
Additional air release valves (ARV), air/vacuum valves (AVV), and/or combination air valves
(CAV) shall be required as directed by the OCE. All air and vacuum release valves shall be
located in standard 48” diameter precast concrete doghouse manholes or as approved by the
OCE.

7.4 Low Pressure Sewers
7.4.1 Flushing Connections

Flushing connections shall be required at the end of all lines, at junctions with other lines
and along straight sections every 600 feet. All flushing connections shall be valved off using
Schedule 80 Union Ball Valves. Flushing connections shall be located in a standard 48~
diameter precast concrete doghouse manhole or as approved by the OCE.

7.4.2 Polyvinyl Chloride (PVC) for Low Pressure Sewers

The accepted low pressure sewer material for the City of Tuscaloosa is polyvinyl chloride
pipe. Low pressure sewer piping shall meet the minimum requirements of the City of
Tuscaloosa Sanitary Sewer Construction Specifications and be bedded and backfilled according
to the City of Tuscaloosa Standard Trench Details. All low pressure PVC pipe shall be green in
color.
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PVC low pressure sewer pipe and fittings, less than 4 inches in diameter, shall conform to
and be tested under all requirements of ASTM D2241. PVC low pressure sewer pipe and fittings
shall have a wall thickness equal to or greater than SDR 21, and shall have a minimum pressure
rating of 200 psi.

Alternatively, PVC low pressure sewer pipe and fittings, less than 4 inches in diameter,
shall be Schedule 40 made in accordance with ASTM D1785 and ASTM D2665 from a PVC
compound conforming to a cell classification of 12454 as defined by ASTM D1784. PVC
Schedule 40 pipe and fittings shall have a minimum pressure rating of 260 psi. Pipe shall be
solvent-welded.

Table 5.7.1.1 summarizes the allowable PVC pipe materials for gravity and pressure
sewer applications.

7.5 Force Mains

The accepted sanitary sewer force main materials for the City of Tuscaloosa are ductile
iron pipe and polyvinyl chloride pipe. All force main piping shall meet the minimum
requirements of the City of Tuscaloosa Sanitary Sewer Construction Specifications and be
bedded and backfilled according to the City of Tuscaloosa Standard Trench Details. = The
minimum design criteria for each pipe material are reviewed in this section.

7.5.1 Polyvinyl Chloride (PVC) Force Mains

PVC force main pipe, 4 to 12 inches in diameter, shall conform to and be tested under all
requirements of ASTM D2241. PVC force main pipe shall have a wall thickness equal to or
greater than SDR 21, and shall have a minimum pressure rating of 200 psi. PVC force mains
shall be green in color. PVC force main fittings shall be ductile iron, mechanical joint fittings.

7.5.2  Ductile Iron Force Mains
Ductile iron force main pipe and fittings shall conform to Sections 5.7.2 of this manual.
7.6  Evaluation of Impact to Existing Sewers

As with gravity systems (as stated in Section 5.6), before design of a proposed upstream
sewer system begins, future wastewater quantities (i.e. design flows) shall be calculated to
determine if available capacity exist within the existing downstream structures. A similar
analysis using the methods outlined in Section 5 should be performed and applied to an existing
system to determine available capacity to the extent as determined by the OCE. This issue of
existing system capacity shall be addressed in the Preliminary Engineering Design discussed in
Section 3.1
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TABLE 5.2.5.1

TYPICAL WASTEWATER FLOW RATES

GENERATOR UNIT FLOW,
GALLONS/UNIT/DAY
DWELLINGS
Dwelling (8 bedrooms or fewer) Per bedroom 150 (300 min)
9 or more bedrooms to a single system Per person 75 (min)
ESTABLISHMENTS
Airports (not including food services) Per passenger 3
Airport (not including food services) Per employee 15
Office Per employee 25
Marinas with bathhouse or showers or toilets Per boat slip 10
Motels
No cooking facility Per bedroom 120
Cooking facility Per bedroom 175

Movie Theater (no food preparation) Per seat 4
Restaurants Per seat 50
Restaurants (interstate or through highway) Per seat 100-180
Interstate rest areas Per person 3
Service Station Per vehicle served 10
Factories and office buildings Per person per 8-hr shift

No shower 15

With shower 25
Doctor’s office in medical center Per 100 sq. ft. 500
Laundromats, 9 to 12 machines Per machine 500
Stores (shopping centers exclusive of food Per 1000 sq. ft. of floor space | 200
preparation)

Institutional Establishments

Churches (no food service) Per seat 3
Hospitals Per bed 300
Schools (with or without cafeteria)

With shower Per person 16

Without shower Per person 10
Boarding Schools Per person 75
Nursing Homes Per bed 200
Assisted Living Per bed 100
Community Colleges Per student and faculty 15

Recreational Establishments

Theaters, auditorium type Per seat 5
Picnic Areas Per person 3
Camps, day no meals served Per person 5
Camps, resort day and night with limited Per space 50
plumbing
Luxury camps with flush toilets Per camp site 100
Sanitary Stations Per camp site 50

Source: Alabama Department of Public Health, Onsite Sewage Treatment and Disposal, 2006.




TABLE 5.2.5.2 TYPICAL WASTEWATER FLOW RATES FROM COMMERCIAL
SOURCE
FACILITY UNIT FLOW,
GALLONS/UNIT/DAY
RANGE TYPICAL
Airport Passenger 24 3
Apartment House Person 40-80 50
Automobile Service Vehicle Served 8-15 12
Station Employees 9-15 13
Bar Customer 1-5 3
Employees 10-16 13
Boarding House Person 25-60 40
Department Store Toilet Room 400-600 500
Employee 8-15 10
Hotel Guest 40-60 50
Employee 8-13 10
Industrial Building Employee 7-16 13
(Sanitary waste only)
Laundry (self-service) Machine 450-650 550
Wash 45-55 50
Office Employee 7-16 13
Public Lavatory User 3-6 5
Restaurant (with toilet) Meal 2-4 3
Conventional Customer 8-10 9
Short Order Customer 3-8 6
Bar / Cocktail lounge Customer 24 3
Shopping Center Employee 7-13 10
Parking Space 1-3 2
Theater Seat 2-4 3

Source: Crites and Tchobanoglous, Small and Decentralized Wastewater Management Systems, McGraw-Hill,

Boston, MA, 1998.




TABLE 5.2.5.3 TYPICAL WASTEWATER FLOW RATES FROM

INSTITUTIONAL SOURCES
FACILITY UNIT FLOW,
GALLONS/UNIT/DAY
RANGE TYPICAL
Assembly Hall Seat 2-4 3
Hospital, medical Bed 125-240 165
Employee 5-15 10
Hospital, mental Bed 75-140 100
Employee 5-15 10
Prison Inmate 80-150 120
Employee 5-15 10
Rest Home Resident 50-120 90
Employee 5-15 10
School (day only);
With cafeteria, gym, showers Student 15-30 25
With cafeteria only Student 10-20 15
Without cafeteria, gym, or showers | Student 5-17 11
School, Boarding Student 50-100 75

Source: Crites and Tchobanoglous, Small and Decentralized Wastewater Management Systems, McGraw-Hill,
Boston, MA, 1998.




TABLE 5.2.5.4

RECREATIONAL FACILITIES

TYPICAL WASTEWATER FLOW RATES FROM

FACILITY UNIT FLOW,
GALLONS/UNIT/DAY
RANGE TYPICAL
Apartment, resort Person 50-70 60
Bowling Alley Alley 150-250 200
Cabin. Resort Person 8-50 40
Cafeteria Customer 1-3 2
Employee 8-12 10
Camps:
Pioneer Type Person 15-30 25
Children’s, with central toilet/bath | Person 35-50 45
Day, with meals Person 10-20 15
Day, without meals Person 10-15 13
Luxury, private bath Person 75-100 90
Trailer camp Trailer 75-150 125
Campground - developed Person 20-40 30
Cocktail Lounge Seat 12-25 20
Coffee Shop Customer 4-8 6
Employee 8-12 10
Country Club Guests onsite 60-130 100
Employee 10-15 13
Dining Hall Meal Served 4-10 7
Dormitory / Bunkhouse Person 20-50 40
Fairground Visitor 1-2 2
Hotel, resort Person 40-60 50
Picnic park, flush toilets Visitor 5-10 8
Store, resort Customer 1-4 3
Employee 8-12 10
Swimming Pool Customer 5-12 10
Employee 8-12 10
Theater Seat 24 3
Visitor Center Visitor 4-8 5

Source: Crites and Tchobanoglous, Small and Decentralized Wastewater Management Systems, McGraw-Hill,

Boston, MA, 1998.




TABLE 5.4.2.1
Minimum Allowable Slopes for Gravity Pipes (not laterals)

Pipe Full Flow Condition
Diameter | Slope (n=0.013)

(inches) (ft/t) | Velocity Flow
(fps) (cfs)

8 0.00400| 2.2 0.765

10 0.00280| 2.1 1.160

12 0.00220| 21 1.672

14 0.00170f 2.1 2.217
16 0.00150| 21 2.973
18 0.00120f 21 3.641
21 0.00100f 21 5.013
24 0.00080f 2.0 6.402
27 0.00067| 2.0 8.020
30 0.00058} 2.0 9.883

36 0.00046f 2.0 14.312

42 0.00037} 2.0 19.362

48 0.00030| 2.0 24.892

Note: Slopes derived from Manning's equation at full flow
condition with minimum velocities of 2 fps.



TABLE 5.4.2.2
Maximum Allowable Slopes for Gravity Pipes

Pipe Full Flow Condition
Diameter | Velocity (n=0.013)
(inches) (fps) Slope
(fft)
8 15.0 0.18757
10 '15.0 0.13930
12 15.0 0.10924
16 15.0 0.07444
18 15.0 0.06362
21 15.0 0.05180
24 15.0 0.04335
27 15.0 0.03705
30 15.0 0.03219
36 15.0 0.02525
42 15.0 0.02056
48 15.0 0.01720
Notes:

1) Slopes derived from Manning's equation at full flow conditions
with maximum velocities of 15 fps.

2) Where site conditions require velocities in excess of
15 fps, see Section 5.4.2 for special design considerations.
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TABLE 5.5.1 COMPUTATION FORM FOR GRAVITY SEWER DESIGN

17 18 19 20 21 22 23 24 25 26 27 28
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Notgs:
1. Worksheet is designed for segmental analysis (manhole to manhole). Worksheet does not account fgf drops across manholes.

2. Worksheet assumes uniform flow in all reaches of the system. v




Column 1
Column 2
Column 3
Column 4
Column 5
Column 6
Column 7
Column 8
Column 9
Column 10
Column 11
Column 12
Column 13
Column 14
Column 15
Column 16
Column 17

Column 18

Column 19
Column 20

Column 21
Column 22

Column 23

Column 24

Column 25

Column 26

Column 27

Column 28

EXPLANATION OF TABLE 5.5.1

Drainage Area Designation.

If designing an interceptor sewer, this will include multiple areas.

Sewer Line Designation.

Manhole Designation.

Projected 20-year population from an individual drainage area.

Column 4 will be used for the design of collector sewers.

Total population obtained from all drainage areas contributing to that point.
Column 5 will generally be used for the design of interceptor sewers.
Average Daily Residential Flow (gal/day).

Average Daily Residential Flow (cfs).

Residential Peaking Factor

See Figure 5.2.3.1 and/or Table 5.2.3.1.

Residential Design Flow (cfs).

= Column 7 * Column 8

Average Daily Non-Residential Flow (gal/day).

Use Tables 5.2.5.1 thru Tables 5.2.5.5.

Average Daily Non-Residential Flow (cfs).

Non-Residential Peaking Factor

Non-Residential Design Flow (cfs)

= Column 11 * Column 12

Design Flow from drainage area(s)

= Column 9 + Column 13

Length of pipe between manholes measured from centerlines of manholes.
Upstream Manhole Invert Elevation

Downstream Manhole Invert Elevation

Design Slope

= (Column 16 - Column 17) / Column 15

Pipe Size (inches)

Pipe Size (feet)

= (Column 19) / 12

Manning's n

Full Pipe Flow calculated using Manning's Equation

= (0.463/Column 21)*((Column 20)*(8/3))*(Column 18 # 0.5)

Full Pipe Velocity

=(Column 22)/(PI*(Column 20 *2)/4)

Ratio of Design Flow to Full Flow

= Column 14 / Column 22

Depth of Flow Ratio (from Hydraulic Elements Chart or Graph - Figures 5.5.1 and 5.5.2)
Use Column 24

Maximum Depth of Flow Ratio

= 0.5 for pipes < 15 inches, 0.75 for pipes > 15 inches)

If Column 25 > Column 26, increase slope or pipe size and recalculate.
Ratio of design velocity to full-flow velocity (from Hydraulic Elements Chart)
Use Column 25

Design Velocity; min 2 ft/sec for d/D=0.5 and min 2.5 ft/sec for d/D=0.75.
= Column 23 * Column 27

Check minimum velocity criteria.



Table 5.7.1
Pipe Material Selection Chart for Sanitary Sewers

|

Criteria Laying Condition(s) Required Pipe Material
| 1 [Slopes<15% ~_|pPorPvc |
DIP with restrained joints or PVC with bells
2 |Siopes215% ~_ |anchored into trench.
| 3 |Slope from 20.00% - 34.99% |oIP with anchors spaced at 36-ftcenters |
4 [Slopes from 35.00% - 49.99% ~___|DIP with anchors spaced at 24-ft centers
65 [Slopes 2 50.00% ~__|DIP with anchors spaced at 16-ft centers
| 6 |Shallow crossing (<3 feet) DIP with steel casing or concrete pier support —‘
| 7 [carrier pipes installed in a bore or tunnel DIP with "Fast-Grip” gaskets
8 D:tch or Stream Crossing DiP wnth steel casing or concrete pier support ¢
EEN S -
8 [Condition requiring concrete bedding or encasement |DIP e
| 10 |Aerial Locations ~___|piPwith concrete pier support at each joint
[ - ‘ - -




TABLE 5.7.1.1

Summary of Allowable PVC Materials

Sewer Type

Material Specification

Pipe Size

Gravity Sewer

ASTM D3034 SDR 35

8 - 12 inches

Service Lateral

ASTM D3034 SDR 35

4 inches and greater

Service Lateral

AWWA C900 SDR 35

4 inches and greater

Low Pressure Sewer

ASTM D2241 SDR 21

Less than 4 inches

Low Pressure Sewer

ASTM D1785 SCH 40

Less than 4 inches

Force Main

ASTM D2241 SDR 21 with D.I.

Mechanical Joints

4 - 12 inches




APPENDIX C
MISCELLANEOUS INFORMATION (CWSRF EID)



Environmental Information Document Outline:

The Applicant must prepare an Environmental Information Document (EID) to support CWSRF funding for the
proposed wastewater treatment/transport works. The EID describes and evaluates the environmental impacts of
the feasible alternatives of which there should be, as a minimum, at least four: the chosen alternative, no action,
and two additional alternatives. Furthermore, the alternatives should be substantially different in scope and/or
placement and should be thoroughly compared/contrasted within the framework of the following guidelines.

Prior to preparation of the EID, the Applicant should obtain concurrence far the proposed project from the Alabama
Historical Commission (AHC), the U. S. Fish and Wildlife Service (rare and endangered species protection), the U.
S. Army Corps of Engineers (floodplain management, floodway management, wetlands, Section 404 permits,
dredge and fill, structures placed in navigable waterways), the Tennessee Valley Authority (TVA, where
applicable), the Alabama Power Company (were applicable), and the Regional Planning Agency (where
applicable). Written concurrence from these entities shouid be attached to the EID. COMPLETION OF THE
ENVIRONMENTAL REVIEW MAY NOT OCCUR UNTIL SUCH CONCURRENCE LETTERS ARE SUBMITTED.

Included in the environmental review process is public participation culminating in a public meeting, which presents
the proposed project to the public and includes discussion of both environmental and financial impacts. Minutes of
the public meeting, with proof(s) of advertising and a sign-in sheet of attendees must be included as a part of the
EID. The public meeting should be conducted prior to submission of the CWSRF application.

The EID shall be prepared according to the following outline:
A. Exisling Environment.
1. Location of the Project Area(s).
a.  With relation to the City/Town/Service Area.
b. With relation to the County and State borders.
c. Inrelation to the nearest metropolitan statistical area (MSA).
d. Piotted on the most current USGS Quadrangie Map (with the name, number, scale and revised date of
the quadrangle used).
B. Existing Facilities.
1. Name, type and NPDES compliance status of all WWTFs that will be treating wastewater from this project.

2. Existing sewered population, population to be served by this project, and remaining unsewered population.

3. Name and type of industrial users served by public sewer with amount and characteristics of wastewater
treated. Discuss any significant impacts due to industrial loading, particularly as a result of this project.

4. Condition of existing collection and interceptor lines.
C. Need for Proposed Facilities.

1. Documentation of public health problems that will be corrected by the proposed project.
a. From the local public health agency, concerned citizens, ADEM, other governmental agencies, or the
Consulting Engineer. (Examples include fish kills, on-site septic system failures, well contamination,
Infiltration/Inflow or Sanitary Sewer Overflow occurrences)

2. Lack of treatment capacity.
a. Include need(s) to increase capacity and a discussion of historical (seasonal) flow data.

3. Lack of treatment capability/quality, to include:
a. Discussion of NPDES violations to which the City/Town/Board/Authority is a party.
b. Discussion of any Administraiive or Consent Order to which the City/Town/Board/Authority is a party.
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D. Proposed Facilities and Proposed Funding.

1.

Proposed Facilities

a.

Wastewater Treatment Facilities (WWTFs) to be constructed/upgraded/modified/affected.

l. Average daily flow for both current and design years.

IR Expected daily peak and minimum flow for both current and design years.

HI Expectled influent and effluent characteristics (BOD, TSS, DO, etc.) for both the current and
design years to include any special considerations (extreme PH, high Ammonia, etc.).

V. {dentify the receiving stream and watershed.

V. Identify any land that must be obtained in order to construct/modify fagility.

VI, Identify the method of sludge disposal and any items to salisfactorily carry out the disposal
(purchase more land, new permits for landfilling, elc.)

VIIL Identify steps that have been, or will be, taken in order to comply with Part 503, The Standards

for the Use or Disposal of Sewage Sludge and other requirements, as necessary.

Include Vicinity Map(s) that

l. Clearly show(s) the project area(s) in relation to nearby roads and streets.

I Include(s) a North Arrow and Graphical Scale.

nh. Clearly show(s) the location of the project area(s) by coordinates (State Plane Coordinates
NADB83 (92 Corrections) or Metes and Bounds tied to the Rectangular Grid system of the
Slate of Alabama or UTM Coordinates

2. Proposed Funding Source(s)

a.

Funding source(s), status and amount(s).

E. Alternative Analysis.

1.

Discussion of all feasible alternatives, to include:

TFQ Mmoo oD

Alternative processes and/or locations considered.

Alternative collection systems.

Flow and waste reduction measures.

Inflow and infiltration (I/1) reduction.

Alternative methods of sludge disposal (process options and/or disposal location).
Physical, legal, or institutional constraints. '
Regulatory requirements.

Capital and operations and maintenance (O&M) costs.

Significant, irreversible, and/or unavoidable environmental impacts.

2. Choosing an alternative.

a.
b.
c.

Must include the "no action” option and why it was not chosen.

Must clearly indicate the chosen alternative and why it has been chosen.

Must provide an in depth (E 1 a - i) discussion of AT LEAST two other alternatives (in addition to the
wo alternatives discussed in E 2 a & b).

F. PHYSICAL DATA.

1.

2.

3.

Description of the Topography of the City/Town and of the specific site area(s).

Description of the Geology of the City/Town and of the specific site area(s).
(Seelink ').

Hydrology of the City/Town and of the specific site area(s).

4. Climate and Precipitation of the City/Town to include:

a.
b.
C.

Average annual temperature (see link 2)‘
Average annual range of temperatures (see link Y.
Average annual rainfall (see fink ).
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d.
e.

f.

Average snowfall (if applicable).
Length of the growing season with average date of the first and last freeze Ssee links 387).
Direction and Speed of prevailing winds for summer and winter (see links 8°)

5. Floodplains, floodways, and wetiands impaci(s).

a.

b.

C.

d.

The project area(s) must be clearly located on the applicable Flood Insurance Rate Map (FIRM) with

Panel Name, Panel Number, Date and graphical scale provided.

The projecl area(s) must be shown in relation to all activities within the project area, including

temporary conslruction easements, and any permanent of man-made features in order to facilitate a

clear understanding of the project location.

The potential effect of the collection/treatment/siudge on these areas should be examined and

discussed in detail.

Any chosen alternative that affects a floodplain, floodway and/or wetland must include:

I A description of atterations to landforms, streams, and natural drainage patterns within the
floodplainffloodway/wetland and their effect on local watercourses and the project.

1. A discussion of why the alternative is proposed in the floodway/floodplain/wetland.

. A discussion of how the alternative will conform to applicable Federal, State, and/or local
floodplain/floodway/wetland protection standards.

iv. A discussion of how the alternative is designed to minimize the potential harm to the
floodplain/floodway/wetland.
V. Include a map clearly showing the relationship between the floodplain/floodway/wetland and

all construction activities with contours of existing and finished grades and flood elevation(s).

6. Description of sewer gravity and/or force main to be constructed/rehabilitated.

a.
b.

C.
d.

T

Size, type and classification of pipe(s).

Indicate bore and excavation methods, especially as they relate to existing watercourses, flood plains
floodways, and/or wetlands.

Indicate the slope(s) of all sections of sewer line

if the plans and/or specifications do not meet the standards from the most current edition of
Recommended Standards for Wastewater Facililies (Ten States Slandards) then clearly annotate the
design methodology and research used. Furthermore, if a design does not meet the Ten States
Standards then it must be clearly shown that the project is more cost-effective and/or more
environmentally sound.

Demonstrate that the receiving facility has capacity to treat additional flow, if any.

If rehabilitation of sewer lines will take place clearly indicate the type of repair(s) and the
corresponding segment(s) of pipe.

Clearly delineate the location and type of construction/rehabilitation on a vicinity map that is of
sufficient scale and size to be legible and that clearly relates the work to the surrounding environment
(i.e. show all watercourses, structures, roads and utilities that are visible).

v

G. Environmental Consequences and Mitigative Measures.

1. Historical and Archaeological Features.

a.
b.
c.
d

Include the concurrence/nonconcurrence letter from the Alabama Historical Commission (AHC).
Discuss any comments made by AHC and the effect on the proposed project.

Include a copy of any archaeological survey(s) performed for the AHC.

Insure that all contracts are awarded with the stipulation that “Should previously undetected cultural
resources be encountered during project aclivities, work shall cease and the Alabama Historical
Commission shall be contacled immediately.”

2. Endangered Species and Critical Habitat.

a.
b.

C.
d.

Include the concurrence/nonconcurrence letter from the U. S. Fish and Wildlife Service.

Discuss any comments made by the U. S. Fish and Wildlife Service and the effect on the proposed
project.

Include a copy of any survey(s) performed for the U. S. Fish and Wildlife Service.

Insure that all contracts are awarded with required Best Management Practices (BMP) plans,
guidelines, and responsible entity.
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3. Floodplain, Floodway, and Wetlands.
a. Include the concurrence/nonconcurrence letter from the U. S. Army, Corps of Engineers.
b. Discuss any comments made by the U. S. Army, Corps of Engineers and the effect on the proposed
project.

4. Tennessee Valley Authority (if applicable).
a. Include the concurrence/nonconcurrence letter from the Tennessee Valley Authority.
b. Discuss any comments made by the Tennessee Valley Authority and the effect on the proposed
project.

5. Alabama Power Company (if applicable).
a. Include the concurrence/nonconcurrence letter from the Alabama Power Company.
b. Discuss any comments made by the Alabama Power Company and the effect on the proposed project.

6. Regional Planning Agency.
a. Include the concurrence/nonconcurrence leiter from the Regional Planning Agency.
b. Discuss any comments made by the Regional Planning Agency and the effect on the proposed
project.

7. Environmental Justice.

a. Environmental justice is the fair treatment and meaningful involvement of all peopie, regardless of
race, color, national origin, or income, with respect to the development, implemeniation, and
enforcement of environmental laws, reguiations and policies. Fair treatment means that no group of
people, including a racial, ethnic, or socioeconomic group should bear a disproportionate share of the
negative environmental consequences resulling from industrial, municipal, and commercial operations
or the execution of federal, state, local, and tribal programs and palicies.

b. Discuss the impacts of the project on Environmental Justice areas affected.

c. Ensure that public participation and/or notification is enhanced if Environmental Justice areas are
affected by the project.

8. Pollution from Construciion Activities.

Noise causes, intensity, and duration.

Erosion and siltation causes, duration and mitigation plan.

Dust causes, intensity, and duration.

Best Management Practices (BMP) and implementation plan

Impact on Public Parks and/or Prime Agricultural Land.

Impact on 303d listed streams.

Impacts from stream crossings.

If land clearing is involved, discuss the precautionary methods to be taken in order to protect the area
environment from the use of herbicides, defoliants, blasting, cutting, and/or burning.

Specify the final disposal method for soil and vegetative spoil.

If facilities are to be abandoned, discuss what will be done with the abandoned structures and/or {and.
Indicate the direction from the WWTF to nearby residential and/or business communities and the
effect prevailing winds will have on design criteria.

S reo0Tw
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9. Public Participation.

a. The Public Meeting must be held before May 1¥. Please contact ihe appropriate Project Engineer at
ADEM to find out if the project will affect an Environmental Justice area(s) no later than March 15".

b. Proof of advertising. Advertisement should run at least once per week for four consecutive weeks in
the newspaper that serves the affected area.

c. If Environmental Justice areas are affected by the project then the advertisement requirement is
expanded to ensure that the affecled populations are made aware of the project and have every
opportunity to respond. Examples of additional advertisements are:

L. Mailings to each residence affected (provide affidavit of mailing and a copy of the letter used
as an addendum to this document).

1. Running an ad on a radio or television station that serves the affected community (provide an
affidavit and transcript of the ad).
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1. Advertise in a newspaper or other periodical that serves the affected community (provide a
publishers affidavit and a copy of the ad).

V. The Public Meeting should be held after 6:00 P.M. (local time) and should be in a building that
is easily found and highly accessible. A sign-in sheet should be made available to everyone,
and should be included as an addendum fo this document.

d. Maintain at least one copy of the EID in a public facility (the City/Town Hall, the Board/Authority Office,
the local Library, the place of the meeting or the local Post Office) for public review from the first day in
which any advertisement is published through the time of the public meeting. The advertisement(s)
should Inform the public of the existence of this document, the location of this document during
business hours, and that this document is for public review.

e. The agenda should follow the following format.

1. The Representative should be introduced and provide an overview of the project.

L The selection of the funding source(s) should be discussed.

1. The new rate structure (if applicable) and fee structure (if applicable) should be discussed.

V. A period of question and answer should be allowed after all discussion in complete.

f.  Provide a copy of the minuies of the meeting and a list of the questions and answers as an addendum
to this document.

10. Internet Links

The following links are provided in order to facilitate the gathering of certain information required in the
EID. These links are not the only source for this information. These links are provided solely as a
courtesy. Alabama Department of Environmental Management staff has found that the target Web site
may contain useful information. Because ADEM has no control over the posting of material to this target
Web site, the department cannot take responsibility for the validity of its contents. Please e-mail any
comments, or if you encounter an inactive link, to ADEM.

1. http:lwww.nationalatias.gov/index.him! navigate by clicking appropriale links under title

2. hip:/iwww.ncde.noaa.gov/oalclimateresearch.him!

3. http://www.ncdc.noaa.gov/ol/climate/online/ccd/avgwind.htm} -- Average Windspeed

4. hilp:/iwww5.ncde.noaa.govicgi-bin/climaps/climaps.pt - Prevailing Wind Maps, then “Quick
Search” (on the left side of ihe screen), then choose "Wind", then choose “Mean Wind Speed and
Prevailing Direction”, then choose February and August.

http/rwww . fws/gov/southeast/maps/al.btml. U.S. Fish & Wildlife Service
hitp:/fiwww.usace.army.mil/ U.S. Army Corps of Engineers

hitp:/iwww.preserveala.org/ Alabama Historical Commission

~No o,
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APPENDIX D
CITY OF TUSCALOOSA SANITARY SEWER CONSTRUCTION SPECIFICATIONS
Section — Trenching, Backfill, and Compaction
Section — Precast Concrete Manholes
Section — Polyvinyl Chloride Gravity Sewer Pipe
Section — Polyvinyl Chloride Pressure Sewer Pipe
Section — Ductile Iron Pipe and Fittings
Section — Sanitary Sewer System

Section — Asphalt Paving and Patching



SECTION - TRENCHING, BACKFILL AND COMPACTION
PART 1 - GENERAL
1.01 Section Includes:

A. This section of specifications covers the requirements for Trenching, Backfill, and
Compaction for sanitary sewer lines placed in roadways, lawns or unimproved property
or any other area.

1.02 Related Sections:

Section — Polyvinyl Chloride Gravity Sewer Pipe
Section — Polyvinyl Chloride Pressure Sewer Pipe
Section — Ductile Iron Pipe and Fittings

Section — Slope Protection and Erosion Control
Section — Asphalt Paving and Patching

moowE»>

1.03 References:
A. U.S. Department of Labor, Occupational Safety and Health Administration.

B. State of Alabama Department of Transportation Standard Specifications for Highway
Construction.

C. AWWA C600 — Installation of Ductile Iron Water Mains and Their Appurtenances
1.04 Project Conditions:
A. Environmental Requirements:
1.  The Contractor shall maintain all drainage ways, gutters, etc., at all times. The
Contractor shall remove any eroded or washed material that enters pipes,
ditches, or streams.
2. The Contractor shall provide erosion control as required to protect from damage
surrounding areas. Erosion control measure shall meet all requirements of the

City of Tuscaloosa.

3.  All areas damaged as a result of erosion shall be repaired to a condition equal or
better than the condition prior to construction, as determined by the Engineer.

4.  The Contract shall comply with the City of Tuscaloosa Municipal Code in
regards to all environmental best management practices.
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PART 2 - PRODUCTS

2.01

Materials:
A.  Select Backfill:
1.  Select backfill where specified or required shall be crushed limestone. Crushed

stone shall meet or exceed the requirements of the Alabama Department of
Transportation Standard Specifications for Highway Construction, Section 825,
Type " A"-

Standard Backfill:

1.

Standard backfill shall consist of native soils of good earth, sand, and gravel, and
shall be free of large rocks, boulders and other deleterious substances.

Bedding:

1.

Class "1" Bedding shall be Alabama Department of Transportation Standard
Specifications for Highway Construction, Section 801, as follows:

Gravity Pipe (ALL materials) - No. 57 crushed limestone
Pressure Pipe (material NOT PLASTIC) - No. 57 crushed limestone
Pressure Pipe (PLASTIC material) — No. 8910 crushed limestone

2.  Class "2" Bedding shall be reinforced concrete 3000 psi design mix.
3.  Class “3” Bedding shall be native soil.
Trench Foundation

1.

Trench foundation material shall be Alabama Department of Transportation
Standard Specifications for Highway Construction, Section 801, No. 57 crushed
limestone. This material shall only be used when approved in advance by the
Engineer.

2.02  Source Quality Control:

A. The Contractor shall supply gradation analysis for each type of crushed stone used.

PART 3 - EXECUTION

3.01

Examination of Conditions:

A.  The Contractor shall examine the area to be trenched and verify his requirements for
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trenching.

3.02 Protection and Removals:

A. Fences:

1.

All fences in conflict with the proposed construction shall be removed in a neat
and workmanlike manner and then replaced immediately following construction
operations. Where materials removed are not suitable for reuse, they shall be
replaced with new material of equal or better quality and construction. All
fences shall be rebuilt to line, with posts well set, wires fastened with new
staples or ties and well stretched. All corner and end posts shall be well braced
and set a minimum of 30 inches in the ground.

B.  Utility Poles, Guy Wires, Miscellaneous Poles, Etc.:

1.

All utility poles, guy wires, sign posts and similar private obstructions which are
indicated on the plans or existing on the ground shall be removed and replaced
by the Contractor at his own expense. In the event street signposts or signs are
damaged or destroyed by the Contractor's operations, they may be replaced by
the Owner at the Contractor’s expense.

When it is necessary to remove or adjust any utilities, representatives of the
utilities involved shall be notified to decide the method and nature of work to be
done. The Contractor shall make satisfactory arrangements with other utilities
for the required removal or adjustments at the Contractor's expense, unless
otherwise specified.

The Contractor shall be held liable for damage, including negligent or willful
damage to any other utility and shall pay for the cost of all necessary repairs and
any damages resulting to public or private property resulting therefrom.

The Contractor shall take whatever means necessary to support sewer mains to
their true line and grade when they are encountered during excavation. The pipe
shall be supported so that no leakage will occur and under no circumstances will
the Contractor be allowed to bypass raw sewage or allow raw sewage to leak
into the trench. If a repair becomes necessary the contractor shall use materials
of the same type and class of pipe or PVC pipe and fittings conforming to City
of Tuscaloosa Sanitary Sewer Construction Specifications. All couplings to
existing pipe shall be manufactured couplings and all metal parts shall be
stainless steel.

C. Ommamental Shrubs and Trees in Public Right of Ways:

1.

Ornamental shrubs and trees shall not be removed unless directed by the
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3.03

Engineer. When ornamental shrubs and/or trees are to be removed and replaced,
the following steps shall be followed:

a.  Remove all trees, shrubs or plants, which interfere with construction intact
with root system and protect from drying during construction period.

b.  Replace plant to original location as soon as possible, taking care to insure
that hole is large enough, and no damage is done to root system.

c.  Fill hole with good topsoil and tamp lightly and firmly into place and
water plant.

2. Contractor shall replace with like kind and size if any plant, tree, or shrub which
is disturbed by construction dies within one (1) year, at no cost to the Owner.

D. Adjacent Property:

1. The Contractor shall confine his operations to the rights-of-ways and/or
easements designated. The Contractor at no additional cost to the Owner shall
repair any damage to adjacent property.

E. Private Drives and Sidewalks:

1.  The Contractor shall keep all private drives and sidewalks open and accessible at
all times.

2. All streets and public roads shall be kept open and accessible to emergency
vehicles at all times.

F.  Existing Underground Utilities:

1.  The Contractor shall protect all existing utilities during the trenching operation.
The Contractor shall cooperate fully with the utility's requests for temporary and
permanent supports during the trenching operation and shall furnish and install
supports at no additional cost to the Owner.

2. Storm sewers in conflict with the proposed trench may be carefully dislodged
and stockpiled. The pipes shall be cleaned and replaced immediately after new
construction is clear. Storm sewers damaged by the Contractor shall be replaced
with new pipe at no additional cost to the Owner. All storm sewers removed
shall be re-laid to proper grade on a firm bedding so that settlement will not
occur.

Trench Preparation:
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A. Clearing and Grubbing:

1.

Where clearing or partial clearing of the right-of-way or easements is necessary,
such work shall be completed prior to trench excavation. Projecting materials
such as trees, logs, brush, hedges, etc., shall be cut as near to the surface of the
ground as possible, and all stumps and roots shall be grubbed out unless
specifically stated otherwise. All materials so cleared and grubbed shall be
removed from the site. In no case shall excavated materials be allowed to cover
brush or trees prior to disposal.

The Contractor shall bear all costs of disposing of all cleared and grubbed
materials. Unless otherwise specified, all merchantable timber cut from the area
designated to be cleared shall become the property of the Contractor.

Burning will be permitted, provided the Contractor obtains permits and meets
the requirements of the proper fire authorities and any other state, county or local
ordinances. Burning on private property will not be permitted without written
permission of the Owner of the property. The authority to burn shall in no way
relieve the Contractor from damages, which may result from his operations.

In no case shall any materials from clearing and grubbing operations be left on
the project, or be pushed onto abutting private properties, or be buried in
embankments or trenches on the project.

On public property, existing trees or limbs over 2 inches in diameter shall not be
cut unless they are within 7 feet of pipe centerline or specific permission is
received from the Engineer. On private easements or in lawns, no trees or brush
shall be cleared or cut without prior approval of the Engineer or Inspector. The
Contractor shall be required to remove trees, shrubs or plants on private property
intact, and to ball the roots, keep watered as required, and replant in their
original location upon completion of pipe laying operations, unless written
permission is obtained from the Engineer, or unless otherwise specified. The
Contractor shall replace, at his own expense, any trees, shrubs, or plants which
are damaged as a result of his operations, or which die within 1 year of the time
it was disturbed or damaged.

B. Saw Cutting:

1.

Prior to beginning the trenching operation in paved areas such as roads, drives,
and parking lots, all paving shall be saw cut to a minimum depth of 2 inches.
All paving materials shall be removed and disposed of prior to the trenching
operation.

Prior to beginning the saw cutting, all traffic control devices, barricades, cones
and permits required shall be obtained and in place.
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C. Verification of Existing Utilities:

1.

Prior to the excavation but after the saw cutting in paved areas, the Contractor
shall unearth all known utilities and confirm the location and depth of such
utility sufficiently far enough in advance to adjust the vertical or horizontal
alignment of the pipeline if necessary.

3.04 Trench Construction:

A. General:

1.

Trenching or excavation for pipe lines shall consist of the excavation necessary
for the installation of sanitary sewers and all appurtenant facilities, including
manholes, junction boxes, inlets, outlets, thrust blocks, and pipe protection as
called for on the Drawings.

Trench excavation shall be made in an open cut unless tunneling or other
construction methods are specifically authorized, and shall be true to the lines
and grades shown on the plans or established by the Engineer.

When vertical banks for trench excavation are not practical to construct or create
dangerous conditions to workmen, the banks may be sloped provided that such
excavation does not damage adjacent structures. However, when trench banks
are sloped, such banks shall be cut to vertical planes as specified above for that
part of the ditch below the level of one (1) foot above the top of the pipeline. All
side slopes shall conform to the requirements established by OSHA.

All streets, sidewalks, crossings, fire hydrants, water valves, fire alarm boxes
and other similar public utilities are to be kept open or accessible for their
intended use.

Every drain, gutter, culvert, or sewer for surface drainage encountered is to be
kept open for both temporary and permanent flow, or if necessarily closed, other
adequate provision for drainage is to be made.

In all cases where materials are deposited along open trenches, they shall be
placed so that in the event of rain, no damage will result to the work and/or to

adjacent property.

Pipe trenches shall not be excavated more than 300 feet in advance of pipe
laying and temporary bridges or cross walks shall be constructed where required
to maintain vehicular or pedestrian traffic.

Trench widths shall be confined to dedicated rights-of-way or construction
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easements, unless special written agreements have been made with the affected
property owner. Place all excavated materials within easements or rights-of-
way, and do not obstruct any public or private roadways or streets.

Where select backfill is specified or required, all excavated materials shall be
promptly removed and disposed of by the Contractor.

Rock Excavation:

1.

Rock encountered in trench excavation for pipe lines shall be removed for the
overall width of trench and to a depth of 6-inches below the bottom of the barrel
of pipe 24-inches in diameter and smaller, and 8-inches below the bottom of
pipe 24 to 36 inches in diameter, and 12-inches below pipe larger than 36-inches
in diameter, if rock extends to such depths.

Where pipelines are constructed on concrete cradles, rock shall be excavated to
the bottom of the cradle as shown on the plans. When necessary to provide
sufficient working space, rock shall be excavated to additional depth for bell
holes.

After the Engineer has inspected the completed excavation, the space below the
ultimate pipe or structure grade shall be filled with an approved foundation
material and compacted to the proper grade.

Drilling and blasting methods used in rock excavation shall be optional with the
Contractor but shall be conducted with due regard to the safety of persons and
property in the vicinity of the work and in strict conformity with all laws,
ordinances, or regulations governing blasting and the use of explosives.

Rock excavation near existing structures of all types shall be conducted with the
utmost care, and every precaution shall be taken to prevent damage to such
structures. Any damage or injury of whatever nature to persons or property
caused directly or indirectly by blasting operations shall be promptly repaired,
replaced, or compensated for by the Contractor at his own expense and to the
satisfaction of the persons injured or the owners of the property damaged.

Safety During Blasting:

a.  Take all precautions necessary to prevent personal injury, damage to real
or personal property, or interference with use and enjoyment of any
property resulting from blasting or the vibration or concussions caused by
blasting. These precautions shall include, but are not limited to,
investigations by the Contractor to establish limits of the size and nature
of individual blasts which may be safely accomplished without damage or
interference with the use of property.
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All drilling and blasting operations shall be performed in strict conformity
with all laws, ordinances and regulations governing blasting and the use of
explosives. The Contractor or blasting subcontractor shall be licensed for
this type of blasting and shall take out and maintain, during the term of its
contract or subcontract and any extension thereof, insurance equal to that
specified for the Contractor in the General Conditions.

The Contractor shall notify the fire department at least 48 hours in advance
of any blasting.

7.  Damage From Use of Explosives:

a.

Immediately inform the explosive specialist orally and in writing of all
matters concerning complaints and claims between the public, or
government, and the Contractor. If the contractor causes damage, injury or
interference, as stated herein, the Contractor shall modify his blasting
procedure.

The Contractor hereby assumes all liability for all personal injury, and
damage to real or personal property, or interference with the use or
enjoyment of any property by reason of blasting or the resulting vibration
or concussion. The Contractor assumes full responsibility for operating all
equipment and performing all blasting in conformance with Federal and
State laws, and regulations prescribed by any other governmental authority
limiting the amount of vibration or concussion.

8.  Pre-Blast Survey:

a.

The Contractor will conduct a pre-blast survey of the

surrounding structures within 500 feet of any blasting operation on either
side of the centerline of the blasting right-of-way and document the
condition before any blasting or excavation begins. The documentation
will include a written description of all defects, digital color photographs
of each of these defects, and a complete inspection of all structures on the
property. This includes outside structures, walls, sidewalks, etc. No video
cameras will be allowed for pre-blast surveys where interior finished
surfaces are concerned.

In special situations, crack monitors may be located over existing cracks at
selected locations to be measured before and after blasting to determine if
widening or displacement has taken place.

Before carrying out the inspection, the Contractor or his consultant shall
notify the Owners of buildings or structures to be inspected and request
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a.

permission to carry out the inspection. Should any building Owner refuse
permission to carry out this inspection, the Contractor shall notify the
Engineers in writing, giving the Owner’s reason for refusal.

Blasting Program:

The Contractor shall furnish the Engineers the name and qualifications of
its blasting consultant for approval.

The Contractor’s consultant shall formulate and make recommendations in
a written blasting program furnished to the engineer. Criteria for the
selection of this program shall be the prevention of damage to existing
structures and the prevention of any interruption of their services.

The blasting program shall include, but not be limited to, data on the
locations, hole size, depth, overburden, pattern and inclination of the blast
holes, the type, strength, amount, distribution, and powder factor for the
explosives used, per hole and per blast, the sequence and pattern of delays,
maximum amount of explosives in any one period, depth of rock, and depth
of overburden, if any, and the description and purpose of special methods
to be used. This data shall be accepted by the contractor as the general
procedure of blasting on this job.

Explosion and firing devices shall be of a type that is commercially
available, suitable for the use intended, in good condition resulting from
proper storage and maintenance.

Blasting mats shall be of a size and type to be suitable for the use intended.
All blasts should be covered with at least 2 feet of overburden. Fly-rock
will not be permitted at any time. If a fly-rock incident does occur, the job
will be stopped immediately and a written plan will be submitted by the
Contractor to explain how this recurrence of fly-rock will be prevented in
the future.

10. Blasting Preparation:

a.

b.

Conduct a pre-blast survey of existing structures as specified herein.

Prepare a written blasting program as specified herein.

11. Trial Blasting:

a.

Conduct a trial blasting program as directed by the Contractor’s consultant
before general excavation blasting may commence. The maximum
explosive charge weight per delay period utilized shall be limited to the
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amount submitted in the blasting plan.

Trial blasting shall consist of determining the relationship between peak
particle velocities and weight of the explosive charges by a planned
program of trial blasts. Beginning with small weights of explosive,
successively greater explosive weights shall be detonated and the particle
velocities measured at several distances from the blast. The trial blasting
and field observations are intended to develop a relationship between size
of the explosive charge, distance from the explosion, and particle velocity.
This data shall be used as a basis for controlling the blasting program.

The initial blasts in any blasting area shall be considered test blasts. These
test blasts will be monitored, at nearest structures, and modifications of the
maximum explosive charge weight per delay may be allowed providing
that the vibration effects, at the nearest structure, are maintained below the
specified levels. These modifications to the maximum charge weight per
delay will only be allowed on the advice of the vibration consultant.

12.  General Blasting Procedures:

a.

A blast shall be defined as a predetermined number of shots. A period of at
least 5 minutes shall elapse between each blast and a minimum delay time
of 8 milliseconds shall elapse between each individual shot within a blast.
The interval between individual shots may be increased or decreased if
requested by the contractor and approved in writing by the Contractor’s
consultant. The contractor must, however, remain within the vibration
limits hereinafter described.

Blast Vibration Limits:

1. Blasting vibrations as recorded adjacent to the foundation of the
nearest above ground structure shall be limited as follows:

a. A peak particle velocity (on any component of a 3 component
particle velocity recording seismograph) of 2.00 inches/seconds
shall not be exceeded for the structure closest to the blast site
when vibration frequencies are greater than 40 hertz.
Frequencies less than 40 hertz will be limited to a peak particle
velocity of 0.50 inch/second.

b.  Compliance with the Bureau of Mines blast level chart, as
noted in RI 8507, will suffice for the previously mentioned

limits.

2. When the existing structures are very close to the blasting area, very
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13.

slight changes in any blasting variable will result in large changes in
vibration intensities. Modifications of the blasting method and
reduction of the explosive charge weight per delay shall be used to
ensure that one of the above limits is met.

3. At any time the Engineer reserves the right to reduce or increase
explosive amounts, change blasting patterns on any blasting, or
eliminate blasting in certain areas should conditions warrant.

4.  The maximum peak particle velocity may be increased with the
written approval of the Contractor’s consultant providing that the
contractor and his consultant prove that no damage to existing

structures will result.
Air Blast Limits:
a.  Air blast from blasting shall be controlled such that:

1.  The maximum allowable air blast at any inhabited structure resulting
from blasting operations shall not exceed 128 decibels peak when
measured by an instrument having a flat response +3 decibels) over
the range of at least 2 to 200 Hz.

b.  Air blast shall be monitored with an approved instrument having the

required frequency response and capable of providing a permanent record
of the air blast effects. These records, identified by time and recording
location shall be made available upon request to the Engineers on a
monthly basis or in a tabulated form at other times as required.

14. Documentation of Blasting Program:

a.

All recommendations, guidelines, findings, and correspondences for the
blasting program will be documented in writing and compiled into a final
report.

Copies of ground vibration measurements recorded by seismographs will
be analyzed and verified by the Consultant and included in the appendix of
the final report.

C. Sheeting, Shoring and Bracing:

1.

The sides of all trenching excavations shall be sufficiently sheeted, shored, and
braced whenever necessary to prevent slides, cave-ins, settlements or movement
of the banks and to maintain the excavation clear of obstructions that will, in any
way, hinder or delay the progress of the work.
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Wood or steel sheet piling of ample design and type shall be used when
necessary.

All sheeting, shoring, and bracing shall have sufficient strength and rigidity to
withstand the pressures exerted and to maintain the walls of the excavation
properly in place and protect all persons and property from injury or damage.

Where excavations are made adjacent to existing buildings or other structures, or
in paved streets or alleys, the Contractor shall take particular care to sheet, shore
and brace the sides of the excavation adequately so as to prevent any
undermining of or settlement beneath such structures or pavement.
Underpinning of adjacent structures shall be done when necessary. The
Contractor will be liable for any damage to any structure that results from his
operations.

Sheeting, shoring or bracing materials shall not be left in place unless so shown
by the plans or ordered by the Engineer. Such materials shall be removed in
such manner as will not endanger or damage the new structure or any existing
structures or property, either public or private, in the vicinity, and so as to avoid
cave-ins or slides. No trench sheeting and bracing shall be removed until the
trench has been backfilled one foot above the top of the pipe.

Trenching Through Dikes or Fill Sections:

1.

Trenching through existing dikes or fill sections shall be accomplished in
accordance with general trenching requirements as specified elsewhere.

Trenching for pipe lines or other utilities through dikes or fill sections under
construction shall not begin until the new dike or fill section has been
constructed, enlarged, or otherwise improved to an elevation 3 feet above the top
of the pipe or other utility being installed.

Where existing dikes or fill sections are being used for the storage of liquids
such as a lagoon, reservoir, pond, lake, canal, or other structure, the Contractor
shall take whatever means necessary to preserve the integrity of the structure.
No leakage of the stored liquid out of the structure will be allowed without the
written approval of the owners of said structure.

Minimum Trench Widths:

1.

All excavations shall be made to the lines and grades as established by the
drawings, and shall be open cut through whatever material encountered. The
Engineer may, if requested, make changes in the trench alignment to avoid major
obstructions, if such changes can be made within the easement right-of-way

SECTION - TRENCHING, BACKFILL AND COMPACTION - PAGE 12



3.05

3.06

3.07

without adversely affecting the intended function of the facility. In areas where
soil conditions permit normal excavation of the trench, the sides shall be cut as
nearly vertical as possible from the bottom of the trench to a point at least 12
inches above the top of the pipe. The trench width shall conform to Table 2 of
the AWWA C600 Specification. For pipes larger than listed in Table 2, the
over-all width of trench shall be that determined from the formula 4/3d plus 12
inches, in which “d” is the inside diameter of the pipe in inches.

Dewatering:

A.

The Contractor shall at all times provide and maintain the necessary equipment and
means for removal of all water from excavated areas. All excavated areas shall be kept
free of water while any work is in progress. Particular precautions shall be taken to
prevent the displacement of structures or pipelines as a result of accumulated water.

B. Bedding material or pipe shall not be placed in wet or unstable trenches. Soil that
cannot be properly dewatered shall be excavated and dry material tamped in place to
such a depth as may be required to provide a firm trench bottom.

C.  All water removed or diverted from excavations shall be disposed of in a manner that
will prevent damage to adjacent property or any flooding of streets or property.
Disposal of trench water through the pipeline under construction shall not be allowed.

D.  Water shall be removed and disposed of so as to not damage adjacent property or
existing drainage ways.

Trench Foundation Material:

A. Where unsuitable materials for supporting pipe bedding are encountered, these
materials shall be removed and replaced with trench foundation material, as directed by
the Engineer.

B.  Trench foundation material shall be placed at the specified trench width from the
bottom of the excess excavation to the bottom grade line of the pipe bedding.

C.  Trench foundation material so placed shall be as shown on the trench detail drawings
or specified herein. If not shown on the drawings, trench foundation material shall
consist of Alabama Department of Transportation Standard Specifications for Highway
Construction, Section 801, No. 57 crushed limestone.

Bedding and Backfill:

A.  General:
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All areas where bedding is not specifically called for or required by the
Engineer, the pipe shall be bedded in native soils. Bell holes shall be excavated
so that the entire pipe length rests on firm soil.

Areas undercut by the Contractor through negligence, or his convenience, shall
be backfilled and tamped with approved materials at the expense of the
Contractor. In areas that are to be paved, the backfill material shall be select
backfill.

Bedding shall meet the requirements of Paragraph 2.01 of these specifications.

Backfilling shall not begin before the Engineer or Inspector has inspected the
grade and alignment of the pipe.

If select backfill is not specified, backfilling to a point 12-inches above the top
of the pipe, defined as the pipe zone, shall be done with good earth, sand or
gravel and shall be free from large rocks or hard lumpy materials. Large rocks
shall be defined as any larger than 2-inches in diameter. No materials of
perishable, spongy or otherwise unsuitable nature shall be used in backfilling. It
is essential that the completed backfill be done in such a manner as to minimize
voids in the backfill.

Place trench back{ill material at approximately the same rate along both sides of
the pipe and compact by tamping in layers not to exceed 8 inches of loose fill up
to the horizontal centerline of the pipe. The intent is to cradle the pipe so that
the full length is uniformly supported on firm bedding and the weight of the pipe
and backfill is borne uniformly by the lower half of the pipe barrel. Special
attention should be given to the backfilling and tamping procedures to insure
that no voids or un-compacted areas occur beneath the pipe. After this, fill and
compact the trench as specified below, depending upon the location of the work
and danger from subsequent settlement.

All backfilling shall be done in such a manner that will not disturb or injure the
pipe or structure over or against which it is being placed. Any pipe or structure
injured, damaged, or moved from its proper line or grade during backfilling
operations, shall be replaced or repaired and then re-backfilled as herein
specified, at the expense of the Contractor.

B.  Trench Backfill and Pipe Bedding:

1.

Pipe bedding and trench backfill shall be constructed as shown on the drawings
for trench details. If no trench details are shown on the drawings, then the
Contractor shall install the utilities as described in Paragraphs 3.07 B.3 and 3.07
B.4.
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2.  Where pipes are installed in unpaved areas, unless specifically shown on the
drawings or called out in the Bid Schedule to be unimproved, the areas shall be
considered to be Improved areas and shall be constructed accordingly.

3.  Pipe Bedding and Trench Backfill - GRAVITY Pipe:
a.  Under Pavement — Asphalt or Concrete and/or Gravel Drives:

Pipe Material - Ductile Iron.

Bedding — 6” ALDOT No. 57 crushed limestone.

Initial Backfill — Select Backfill ALDOT 825 Type "A" from bottom of
pipe to springline in maximum 8” loose layers
compacted to 95% SPD.

Final Backfill - Select backfill ALDOT 825 Type "A" to top of trench
in maximum 8” loose layers compacted to 95% SPD.

Pipe Material - PVC.

Bedding — 6” ALDOT No. 57 crushed limestone.

Initial Backfill — Select Backfill ALDOT 825 Type "A" from bottom of
pipe to 12" above top of pipe in maximum 8” loose
layers compacted to 95% SPD.

Final Backfill - Select backfill ALDOT 825 Type "A" to top of trench in
maximum 8” loose layers compacted to 95% SPD.

b. Improved Areas:

Pipe Material — Ductile Iron.

Bedding — 6” ALDOT No. 57 crushed limestone.

Initial Backfill - ALDOT No. 57 crushed limestone from bottom of pipe
to springline in maximum 8” loose layers; consolidated.

Final Backfill - Standard backfill to top of trench in maximum 8” loose
layers compacted to 90% SPD.

Pipe Material - PVC.

Bedding — 6” ALDOT No. 57 crushed limestone.

Initial Backfill - ALDOT No. 57 crushed limestone from bottom of pipe
to 12" above top of pipe in maximum 8” loose layers;
consolidated.

Final Backfill - Standard backfill to top of trench in maximum 8” loose
layers compacted to 90% SPD.

¢.  Unimproved Areas:

SECTION - TRENCHING, BACKFILL AND COMPACTION - PAGE 15



Pipe Material —
Bedding —
Initial Backfill —

Final Backfill —
Pipe Material —-

Bedding —
Initial Backfill -

Final Backfill —

Ductile Iron.

6” ALDOT No. 57 crushed limestone

ALDOT No. 57 crushed limestone from bottom of pipe
to springline.

Standard backfill to top of trench, loose.

PVC

6” ALDOT No. 57 crushed limestone.

ALDOT No. 57 crushed limestone from bottom of pipe
to 12" above top of pipe in maximum 8” loose layers;
consolidated.

Standard backfill to top of trench, loose.

4.  Pipe Bedding and Trench Backfill - PRESSURE Pipe:

a.

Under Pavement
Pipe Material —

Bedding —
Initial Backfill -

Final Backfill —

Pipe Material —
Bedding —
Initial Backfill —

Final Backfill -

Improved Areas:
Pipe Material —
Bedding —
Initial Backfill —

Final Backfill —

— Asphalt or Concrete and/or Gravel Drives:

Ductile Iron

Class 3 Native Material *

Select backfill ALDOT 825 Type "A" from bottom of
pipe to springline in maximum 8” loose layers
compacted to 95% SPD.

Select backfill ALDOT 825 Type "A" to top of trench in
maximum 8” loose layers compacted to 95% SPD.

PVC

Class 3 Native Material *

ALDOT No. 8910 crushed limestone from bottom of
pipe to 12" above top of pipe in maximum 8” loose
layers compacted to 95% SPD.

Select backfill ALDOT 825 Type "A" to top of trench
in maximum 8” loose layers compacted to 95% SPD.

Ductile Iron and/or PVC

Class 3 Native Material *

Standard backfill from bottom of pipe to springline in
maximum 8” loose layers compacted to 90% SPD.
Standard backfill to top of trench in maximum 8” loose
layers compacted to 90% SPD.
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c¢.  Unimproved Areas:

Pipe Material - Ductile Iron and/or PVC

Bedding — Class 3 Native Material *

Initial Backfill — Standard backfill from bottom of pipe to springline in
maximum 8” loose layers compacted to 90% SPD.

Final Backfill - Standard backfill, loose to top of trench

* Where trench bottom is rock, excavate rock to depth according to Section
3.04 of this specification and provide Class 1 bedding.

3.08 Cleaning:

A.  The Contractor shall thoroughly clean all areas damaged during construction of excess
fill, construction debris, etc.

B.  All gutters and adjacent curbing shall be swept clean of debris and materials that may
hinder storm water flow.

3.09 Protection:

A.  The Contractor shall protect the newly constructed pipeline from damage until final
acceptance of the work.

END OF SECTION
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SECTION — PRECAST CONCRETE MANHOLES

PART 1 - GENERAL

1.1

1.2

1.3

1.4

1.5

Section Includes:
A. This section of specifications covers the material and installation requirements for
precast concrete manhole sections with tongue-and-groove joints, masonry transition

to manhole frame, covers, anchorage and accessories.

B. The testing requirements for materials, in-place, specified under this section shall
conform to Section — Sanitary Sewer System.

Related Sections:

A. Section — Trenching, Backfilling, and Compaction
B. Section — Sanitary Sewer System

References:
A. ASTM A48 — Standard Specification for Gray Iron Castings.

B. ASTM (443 — Standard Specification for Joints for Concrete Pipe and Manholes,
Using Rubber Gaskets.

C. ASTM (478 — Standard Specification for Precast Reinforced Concrete Manhole
Sections.

D. ASTM (923 - Resilient Connectors Between Reinforced Concrete Manhole
Structures and Pipes.

E. International Masonry Industry All-Weather Council (IMIAC): Recommended
Practices and Guide Specification for Cold Weather Masonry Construction.

Qualifications:

A. Manufacturer: Company specializing in manufacturing products specified in this
section with minimum of five years documented experience.

Environmental Requirements:

A. Masonry construction shall not be performed when ambient temperatures are 40-
degrees F. and falling unless provisions for heating and protecting the work are
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approved. Protect new masonry from freezing for 48-hours after completion of the
masonry work.

PART 2 - PRODUCTS

2.1 Materials:

A.

Precast Manhole Base and Sections:

1.

All precast manholes shall be new, unused manholes delivered directly from
the manufacturer to the job site. The date of manufacture and the name or
trademark of the manufacturer shall be clearly marked on the outside of the
barrel.

Precast concrete manholes shall be of reinforced concrete manhole sections
conforming to the requirements of ASTM C478. The concrete when tested in
compression shall not be less than 4000 psi and absorption shall not exceed
9%.

Precast manhole base and sections shall be a minimum of 48-inches inside
diameter. Precast manhole base shall have a minimum wall thickness of 5
inches and minimum bottom thickness of 6 inches. Minimum wall thickness
of the manhole riser sections shall be 5 inches for 48” I.D. sections, 6 inches
for 60” 1.D. sections, and 7 inches for 72” 1.D. sections.

Manhole base riser, riser, transition, and cone sections shall have offset
tongue and groove joints and shall be made watertight with prelubricated
rubber gaskets conforming to ASTM C443 and butyl sealant waterstops. Pre-
lubricated gaskets shall be Tylox Superseal as manufactured by Hamilton-
Kent or equal; butyl sealant waterstop shall be Conseal CS-231 or equal, in
widths as recommended by the manufacturer.

Manholes shall be assembled with the fewest number of sections to makeup
the required height, thereby reducing the number of joints. The use of more
than one riser section of 16 inches or less shall be prohibited. The City
Engineer may require that any manhole not composed of the minimum
number of sections be replaced.

Precast eccentric cone shall be provided at top section of manhole. Eccentric
cone shall have the same reinforcing as manhole base and sections. Cone
sections shall be made with a minimum 5-inch wall thickness at the bottom
and 8-inch wall thickness at the top. Where watertight manhole frame and
covers are indicated on the drawings, cone sections shall be supplied with
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four (4) stainless steel anchor bolts as shown in the City of Tuscaloosa
Standard Detail drawing.

Two lift holes shall be cast into each cone or riser section for purposes of
handling and placement.

Openings for inlet and discharge sewer pipes shall be provided in the
manhole base section and in the riser section for drop manholes. Openings
shall be at positions and elevations as indicated on the plans, and may be cast
into the manhole wall or mechanically cored at the manufacturing facility.
Openings shall be sized to accommodate the flexible manhole sleeve.

Precast Concrete Adjusting Rings:

1. Provide precast concrete adjusting rings, as required, between top of eccentric
cone and finished grade.

2. Precast concrete adjusting rings shall be of same materials of construction as
manhole bases and sections, grooved top and bottom.

3. Adjusting rings shall be 3 or 4 inches high by 5 inches thick. Maximum
combined height of adjustment rings shall be limited to 8 inches.

Flexible Manhole Sleeves:

1. Flexible manhole sleeves suitable for use in precast or cored openings
utilizing premolded shapes positioned with expansion rings shall comply with
the requirements of ASTM C923 and shall be manufactured by Kor-N-Seal or
approved equal. Flexible connectors shall be installed as recommended by
the manufacturer.

Manhole Steps:

1. Manhole steps shall be Copolymer Polypropylene Plastic Coating over 1/2-
inch minimum Grade 60 steel reinforcing, 12-inches wide, with slip resistant
surface.

2. Manbhole steps shall conform to ASTM C478 as manufactured by M.A.
Industries, Model PSI-PF, or equal. Steps shall be centered under the
manhole cover opening and be vertically aligned on 16-inch centers.

Manhole Frames and Covers:

SECTION — PRECAST CONCRETE MANHOLES - PAGE 3



1. Manhole frames and covers shall be close-grained, cast-iron, smooth, clean,
free of blisters, blowholes and other defects and conform to ASTM A48,
Class 30B. Plane or grind bearing surfaces to ensure a flat, fine surface.
Castings judged to be defective by the Owner or Engineer will be rejected
and shall be replaced by the Contractor.

2. Covers and frames shall be “Heavy-Duty” type, rated for a minimum of H-20
loading. Covers and frames shall be made in the United States. All castings
shall be clearly marked with the manufacturers name, product catalog No.
and made in the U.S.A. in cast letters.

3. Manhole covers shall be cast with two non-penetrating type pick holes.
Covers shall not have vent holes.

4. Manbhole frames and covers shall be of either Standard Type (non-bolted) or
Watertight Type (bolt-down), as indicated on the drawings. If not indicated,
manhole covers shall be standard type. In locations where the manhole rim
elevation is below the 100-year flood elevation, manhole frame and covers
shall be Watertight Type.

5. Manhole frames and covers shall conform to the manufacturer dimensions
shown on the City of Tuscaloosa Standard Detail drawings.

6. When watertight frames are required, manhole joints shall be supplied with
3”x 16” x ¥” butimastic-coated steel strap anchors and bolts as shown in the
City of Tuscaloosa Standard Detail drawings.

F. Non-Shrink Grout

1. Non-shrink grout shall be used to seal openings in the manhole base and riser
sections such as lift holes and around flexible sleeve connections as shown on
the standard details. Non-shrink grout shall be Thoro WaterPlug or approved
equal.

2. Surface preparation, mixing and application shall strictly adhere to
manufacturer’s recommendations.

PART 3 - EXECUTION

3.1

Excavation and Backfill:

A. Perform excavation to lines and grades established by the Drawings. Construct
excavation a minimum of two (2) feet in diameter larger than the outside dimensions
of the manhole base and sections.
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3.2

33

If material in bottom of excavation is unsuitable for supporting manhole, excavate
unsuitable material to a depth specified by the Engineer and backfill resulting void
with Alabama Department of Transportation No. 57 crushed limestone.

Backfill around manholes constructed in paved areas or areas to be paved with
Alabama Department of Transportation 825, Type “A”. Compact backfill in 8-inch
loose lifts to minimum density of 95% Standard Proctor Density with vibratory
compaction equipment.

Backfill around manholes in unimproved areas and lawns with native materials,
compacted in 8-inch loose lifts to minimum density of 95% Standard Proctor
Density.

Granular Base:

A.

Remove standing water from excavation. Place 12-inches minimum of Alabama
Department of Transportation #57 stone and compact with vibratory compaction
equipment.

Excavations deeper than 12-inches below required grade of manhole base, not
approved by the Engineer, shall be filled with Alabama Department of Transportation
No. 57 crushed limestone and compacted by vibratory compaction equipment at no
additional cost to the Owner.

Placing Manhole Base and Sections:

A.

Manbholes shall be constructed to the sizes, shapes, dimensions, and at the locations
shown on the plans and the City of Tuscaloosa Standard Detail drawings.

Precast manhole bases shall be set plumb and true to the lines and grades specified by
the plans. Manholes out of plumb in excess of 1/4-inch in eight (8) feet shall be
reset.

Clean ends of manhole sections of foreign materials and inspect ends for damage.
Place prelubricated gasket into recess. Place butyl sealant waterstop as shown in the
City of Tuscaloosa Standard Details. Follow gasket and waterstop manufacturers’

installation instructions. Set manhole section.

When new openings are required in existing manholes, openings shall be core drilled.
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Install flexible manhole sleeves on pipes at the precast or core drilled openings
according to manufacturer’s recommendations. Grout around flexible sleeve as
shown on the City of Tuscaloosa Standard Detail drawing.

Seal lifting holes and flexible manhole sleeves in manhole on the interior and exterior
with non-shrink grout to divert infiltration.

34 Manbhole Invert:

A.

Manhole inverts shall be constructed of cement mortar and shall have the same cross-
section as the invert of the sewers which they connect. The manhole invert shall be
carefully formed to the required size and grade by gradual and even changes in
sections. Changes in direction of flow through the sewer shall be made to a true
curve with as large a radius as the size of the manhole will permit.

For pipe diameters less than 48 inches, a bench shall be constructed on each side of
the flow channel. The bench shall slope one (1) inch per foot. Bench shall be made
of non-shrink grout.

Where the difference in the invert elevation of two or more sewers 18-inches in
diameter or smaller intersecting in one manhole is 2-feet or more, a drop manhole
shall be constructed in the manner shown on the City of Tuscaloosa Standard Detail
drawing. They shall be similar in construction to the standard manhole except that a
drop connection of pipe and fittings of the proper size and material shall be
constructed outside the manhole and supported by 3,000 psi concrete. The manhole
and drop connection shall be placed on a 12-inch reinforced concrete foundation
base. The drop connection piping assembly shall be bolted to the barrel of the
manhole riser. Refer to City of Tuscaloosa Standard Detail SD 080.

When manholes are constructed over existing sewers and a full section of pipe is
through manhole, break out top section of pipe and cover exposed edges of pipe with
grout.

35 Manhole Frames and Covers:

A.

Install manhole frames and covers with top surface adjoining surrounding grade in
improved areas, or 18 inches above grade in unimproved areas. Where manholes are
constructed in paved areas, the top surface of the frame and cover shall be tilted so as
to conform to the exact slope, crown and grade of the existing pavement adjacent
thereto. Set manhole frames at the required elevation in a full bed of grout for
provide proper bonding to cone section and/or concrete adjusting rings.

Where manhole frame elevation requires adjustment, precast concrete adjusting rings
shall be used. A minimum 1/4-inch bed of non-shrinking grout shall be placed
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between the manhole cone section and the adjusting ring. Same grout thickness shall
be provided in between adjusting rings when multiple rings are necessary. Butyl
sealant waterstop shall be placed beneath the frame and in between each concrete
adjusting ring as shown on the City of Tuscaloosa Standard Detail drawings. Butyl
sealant shall be Conseal CS-231.

Manhole frame shall be positioned concentrically above the precast cone section or
adjusting rings and set in a full bed of non-shrinking grout. A thick ring of non-
shrinking grout extending to the outer edge of the precast cone section or adjusting
ring shall be placed all around and on top of the manhole frame. The non-shrinking
grout shall be smoothly finished and have a slight slope to shed water away from the
frame and cover.

Check manhole cover for fit in frame. If a manhole cover is either excessively loose
or tight in the frame, or rocks, wobbles, or moves in the frame, the frame and cover
shall be removed and replaced by the Contractor.

3.6  Protective Coatings

A.

Where shown on the drawings or directed by the City Engineer, manholes shall be
protected from corrosion by the use of factory applied ceramic epoxy linings.

Epoxy coating shall be an amide cured ceramic epoxy, Permite PCS-9043 Type Il or
approved equal. The epoxy shall be applied to a 40 mils dry film thickness on the
inside of the structure per the manufacturer’s recommendations.

END OF SECTION
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SECTION - POLYVINYL CHLORIDE GRAVITY SEWER PIPE
PART 1 - GENERAL
1.01  Section Includes:

A. This section of specifications covers the material requirements for polyvinyl chloride
(PVC) pipe, fittings, and laterals for use in gravity sewer applications.

B. The installation requirements for pipe specified under this section shall conform to
Section — Trenching, Backfill and Compaction.

C. The testing requirements for materials, in-place, specified under this section shall
conform to Section — Sanitary Sewer System.

1.02 Related Sections:

A. Section — Trenching, Backfill and Compaction
B. Section — Sanitary Sewer System

1.03 References

A. ASTM D1784, latest revision, Standard Specification for Rigid Poly(Vinyl Chloride)
(PVC) Compounds and Chlorinated Poly(Vinyl Chloride) (CPVC) Compounds.

B. ASTM D3034, latest revision, Standard Specification for Type PSM Poly(V inyl
Chloride) (PVC) Sewer Pipe and Fittings.

C. ASTM D2412, latest revision, External Properties of Plastic Pipe by Parallel Plate
Loading.

D. ASTM D3212, latest revision, Standard Specification for Joints for Drain and Sewer
Plastic Pipes Using Flexible Elastomeric Seals.

E. ASTM F477, latest revision, Standard Specification for Elastomeric Seals (Gaskets)
for Joining Plastic Pipe.

F. ASTM D2321, latest revision, Standard Recommended Practice for Installation of
Flexible Thermoplastic Sewer Pipe.

G. AWWA C900 — Polyvinyl Chloride (PVC) Pressure Pipe, and Fabricated Fittings, 4
inches—12 inches, for Water Distribution.

1.04  Quality Control and Assurance:

A. All pipe and fittings shall be inspected at the factory and on the job site. The pipe
shall be homogeneous throughout and free from cracks, holes, foreign inclusions, or
other defects. The pipe shall be as uniform in color as commercially practical. PVC
pipe shall have a ring painted around the spigot ends in such a manner as to allow
field checking of setting depth of pipe in the socket.
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PVC sewer pipe shall be marked with the manufacturer’s name, production lot
number, ASTM designation, PVC cell classification or material code, dimension
ratio or standard dimension ratio, and the nominal diameter. All PVC pipe shall be
manufactured in the United States.

All PVC pipe shall be new and unused and properly stored at the manufacturer to
prevent degradation of the pipe due the exposure to sunlight and excessive heat.

Pipe must be delivered to job site by means, which will adequately support it, and not
subject it to undue stresses. In particular, the load shall be so supported that the
bottom rows of pipe are not damaged by “egging” or crushing. Pipe shall be
unloaded carefully and strung or stored as close to the final point of placement as is
practical. Pipe shall not be stored outside where subject to sunlight.

Pipe which has been stored by the Contractor for three (3) months or longer shall not
be acceptable.

PART 2 - MATERIALS

2.01 PVC Gravity Sewer:

A.

PVC gravity sewer pipe shall be made from compounds conforming to ASTM
D1784. PVC pipe and fittings, 8 to 12 inches in diameter, shall conform to and be
tested under all of the requirements of ASTM D3034. This designation specifies
minimum requirements and test methods for materials, dimensions, workmanship,
flattening resistance, impact resistance, pipe stiffness, extrusion quality, and pipe
marking. PVC gravity sewer shall have a wall thickness equal to or greater than SDR
35.

Minimum pipe stiffness (F/ AY) at 5 percent deflection shall be 115 for all sizes
when calculated in accordance with ASTM D2412.

PVC sewer pipe shall be supplied in standard lengths of at least 12 feet 6 inches.
Longer lengths are permitted. PVC gravity sewer pipe shall be green in color.

Fittings for service connections shall be of the factory made inline type conforming to
the requirements of ASTM D3034 and shall have a wall thickness equal to or greater
than SDR 35. Service connections shall be made with wye fittings. Saddle type
fittings shall not be used.

All pipe and fittings shall be joined by means of an integral wall bell and spigot with
a flexible watertight elastomeric seal. Joint material and testing requirements shall
conform to ASTM D3212 and ASTM F477.
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2.02 PVC Laterals

A.

PVC service laterals for PVC sewer mains shall be of same material described in
2.01A above.

PVC service laterals for ductile iron sewer mains shall be AWWA C-900 pipe and
shall have a wall thickness equal to or greater than DR 25.

Contractor shall provide an easily removable, watertight and airtight, gasketed plug at
the end of the service lateral.

PART 3 — EXECUTION

3.01 PVC Gravity Sewer:

A.

In addition to the requirements for installation and testing specified in Section —
Sanitary Sewer System, installation of PVC gravity sewer pipe shall conform to
ASTM D2321 and manufacturer’s recommendations unless otherwise amended in
these Specifications.

Trenching, backfill, and compaction shall conform to Section — Trenching, Backfill
and Compaction of these Specifications.

The inside of all bells and outside of all spigots shall be wiped to remove all dirt,
water, or other foreign matter so that their surfaces are clean and dry when the pipes
are joined.

Immediately before joining PVC pipe, the joining surfaces shall be completely coated
by brushing with the lubricant sealer furnished by the pipe manufacturer. The spigot
end shall then be centered to exact line and grade and then sealed by forcing the
spigot into the bell in an approved manner.

Pipe that has been field cut must be beveled for insertion into the gasketed joint.
Bevel can be made with hand or power tool. In either case, the finished bevel should
be the same as the factory bevel.

3.02 PVC Laterals

A.

In addition to the requirements for installation and testing specified in Section —
Sanitary Sewer System, installation of PVC laterals pipe shall conform to ASTM
D2321 and manufacturer’s recommendations unless otherwise amended in these
specifications. Connection between service lateral and sewer main shall be
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watertight. PVC service laterals shall be installed for each lot and extend from the
collector sewer to user’s property line.

Trenching, backfill, and compaction shall conform to Section — Trenching, Backfill
and Compaction of these Specifications.

A PVC-coated electronic service marker shall be located six inches above the top of

the lateral just beyond the curb.

END OF SECTION
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SECTION - POLYVINYL CHLORIDE PRESSURE SEWER PIPE
PART 1 - GENERAL
1.01  Section Includes:

A. This section of specifications covers the material requirements for polyvinyl chloride
(PVC) pipe and fittings for use in pressure sewer applications. These include low
pressure sewers and force mains.

B. The installation requirements for pipe specified under this section shall conform to
Section — Trenching, Backfill and Compaction.

C. The testing requirements for materials, in-place, specified under this section shall
conform to Section — Sanitary Sewer System.

1.02 Related Sections:

A. Section — Trenching, Backfill and Compaction
B. Section — Sanitary Sewer System
C. Section — Ductile Iron Pipe and Fittings

1.03 References

A. ASTM D1784, latest revision, Standard Specification for Rigid Poly(Vinyl Chloride)
(PVC) Compounds and Chlorinated Poly(Vinyl Chloride) (CPVC) Compounds.

B. ASTM D2241, latest revision, Standard Specification for Poly(Vinyl Chloride)
(PVC) Pressure-Rated Pipe (SDR Series).

C. ASTM D2412, latest revision, External Properties of Plastic Pipe by Parallel Plate
Loading.

D. ASTM D3139, latest revision, Standard Specification for Joints for Plastic Pressure
Pipes Using Flexible Elastomeric Seals.

E. ASTM F477, latest revision, Standard Specification for Elastomeric Seals (Gaskets)

for Joining Plastic Pipe.

ASTM D1785, latest revision, Standard Specification for Poly(Vinyl Chloride)

(PVC) Plastic Pipe, Schedules 40, 80, and 120.

ASTM D2665, latest revision, Standard Specification for Poly(Vinyl Chloride)

(PVC) Plastic Drain, Waste, and Vent Pipe and Fittings.

ASTM D2672, latest revision, Standard Specification for Joints for IPS PVC Pipe

Using Solvent Cement.

ASTM D2855, latest revision, Practice for Making Solvent-Cemented Joints with

Poly(Vinyl Chloride) (PVC) Pipe and Fittings.
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1.04 Quality Control and Assurance:

A.

All pipe and fittings shall be inspected at the factory and on the job site. The pipe
shall be homogeneous throughout and free from cracks, holes, foreign inclusions, or
other defects. The pipe shall be as uniform in color as commercially practical. PVC
pipe shall have a ring painted around the spigot ends in such a manner as to allow
field checking of setting depth of pipe in the socket.

PVC sewer pipe shall be marked with the manufacturer’s name, production lot
number, ASTM designation, PVC cell classification or material code, dimension
ratio or standard dimension ratio, and the nominal diameter. All PVC pipe shall be
manufactured in the United States.

All PVC pipe shall be new and unused and properly stored at the manufacturer to
prevent degradation of the pipe due the exposure to sunlight and excessive heat.

Pipe must be delivered to job site by means, which will adequately support it, and not
subject it to undue stresses. In particular, the load shall be so supported that the
bottom rows of pipe are not damaged by “egging” or crushing. Pipe shall be
unloaded carefully and strung or stored as close to the final point of placement as is
practical. Pipe shall not be stored outside where subject to sunlight.

Pipe which has been stored by the Contractor for three (3) months or longer shall not
be acceptable.

PART 2 — MATERIALS

2.01 PVC Force Mains:

A

PVC force mains shall be made from compounds conforming to ASTM D1784.
PVC force main piping and fittings, 4 to 12 inches in diameter, shall conform to and
be tested under all requirements of ASTM D2241. This designation specifies
minimum requirements and test methods for materials, dimensions, workmanship,
sustained pressure, burst pressure, flattening, extrusion quality, and pipe markings.
PVC force main pipe shall have a wall thickness equal to or greater than SDR 21.
Pipe shall have a pressure rating of 200 psi.

Minimum pipe stiffness (F/ AY) at 5 percent deflection shall be 224 for all sizes
when calculated in accordance with ASTM Designation D2412.

PVC force main pipe shall be supplied in standard lengths of at least 12 feet 6 inches.
Longer lengths are permitted. PVC force main pipe shall be green in color.
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PVC force main pipe shall be joined by means of an integral wall bell and spigot with
a flexible watertight elastomeric seal. Joint material and testing requirements shall
conform to ASTM D3139 and ASTM F477.

Fittings for PVC force main shall be ductile iron with mechanical joints conforming
Section — Ductile Iron Pipe and Fittings. Special transition gaskets shall be used to
join SDR 21 PVC pipe to mechanical joint fitting.

2.02 PVC Low Pressure Sewer (SDR 21)

A.

PVC low pressure sewer pipe and fittings shall be made from compounds conforming
to ASTM D1784. PVC low pressure sewer pipe, less than 4 inches in diameter, shall
conform to and be tested under all requirements of ASTM D2241. This designation
specifies minimum requirements and test methods for materials, dimensions,
workmanship, sustained pressure, burst pressure, flattening, extrusion quality, and
pipe markings. PVC low pressure sewer pipe shall have a wall thickness equal to or
greater than SDR 21. Pipe shall have a pressure rating of 200 psi.

Minimum pipe stiffness (F/ AY) at 5 percent deflection shall be 224 for all sizes
when calculated in accordance with ASTM Designation D2412.

PVC low pressure sewer pipe shall be supplied in standard lengths of at least 12 feet
6 inches. Longer lengths are permitted. PVC low pressure sewer pipe shall be green
in color.

PVC low pressure sewer pipe shall be joined by means of an integral wall bell and
spigot with a flexible watertight elastomeric seal. Joint material and testing
requirements shall conform to ASTM D3139 and ASTM F477.

Fittings for PVC low pressure sewer pipe shall have a wall thickness equal to or
greater than SDR 21.

2.03 PVC Low Pressure Sewer (SCH 40)

A.

Alternatively, PVC low pressure sewer pipe and fittings, less than 4 inches in
diameter, shall be Schedule 40 made in accordance with ASTM D1785 and ASTM
D2665 from a PVC compound conforming to a cell classification of 12454 as defined
by ASTM D1784. Belled end of solvent weld pipe shall meet the requirements of
ASTM D2672 when installed in accordance with ASTM D2855.

PVC SCH 40 pipe and fittings shall have a minimum pressure rating of 260 psi.
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PART 3 — EXECUTION

3.01

PVC Pressure Pipe:

A.

In addition to the requirements for installation and testing specified in Section —
Sanitary Sewer System, installation of PVC pressure sewer pipe shall conform to
manufacturer’s recommendations unless otherwise amended in these specifications.

Trenching, backfill, and compaction shall conform to Section — Trenching, Backfill
and Compaction of these Specifications.

The inside of all bells and outside of all spigots shall be wiped to remove all dirt,
water, or other foreign matter so that their surfaces are clean and dry when the pipes
are joined.

Immediately before joining PVC gasketed pipe, the joining surfaces shall be
completely coated by brushing with the lubricant sealer furnished by the pipe
manufacturer. The spigot end shall then be centered to exact line and grade and then
sealed by forcing the spigot into the bell in an approved manner.

Pipe that has been field cut must be beveled for insertion into the gasketed joint.

Bevel can be made with hand or power tool. In either case, the finished bevel should
be the same as the factory bevel.

END OF SECTION
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SECTION - DUCTILE IRON PIPE AND FITTINGS

PART 1 - GENERAL

1.1

1.2

1.3

Section Includes:

A.

This section of specifications covers the material and installation requirements for
ductile iron pipe and fittings used in gravity sewer and force main applications.

The testing requirements for materials, in-place, specified under this section shall
conform to Section — Sanitary Sewer System.

Related Sections:

A. Section — Trenching, Backfilling, and Compaction

B. Section — Sanitary Sewer System

References:

A. ANSI/JAWWA C104/A21.4 — American National Standard for Cement-Mortar Lining
for Ductile Iron Pipe and Fittings for Water.

B. ANSIVAWWA C105/A21.5 — American National Standard for Polyethylene
Encasement for Ductile-Iron Pipe Systems.

C. ANSI/AWWA C110/A21.10— American National Standard for Ductile-Iron and Gray-
Iron Fittings, 3-in. through 48-in., for water and other liquids.

D. ANSI/AWWA C111/A21.11 — American National Standards for Rubber-Gasket Joints
for Ductile-Iron and Gray-Iron Pressure Pipe and Fittings.

E. ANSI/AWWA C115/A21.15 — American National Standard for Flanged Ductile-Iron
Pipe with Ductile-Iron of Gray-Iron Threaded Flanges

F. ANSI/JAWWA C150/A21.50 — American National Standard for the Thickness Design
of Ductile-Iron Pipe.

G. ANSI/AWWA C151/A21.51 — American National Standard for Ductile-Iron Pipe,
Centrifugally Cast for Water and Other Liquids.

H. ANSIVAWWA C153/A21.53 — American National Standard for Ductile-Iron Compact

Fittings for Water Service.
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1.4

1.5

.  AWWA C600 — Installation of Ductile Iron Water Mains and Their Appurtenances.

Quality Assurance:

A.  All piping, fittings, and appurtenances installed by the Contractor shall be new and
unused and shall be suitable for the intended purposes.

B.  Each joint of pipe shall be plainly marked at the site of manufacturer to indicate the

class, thickness, and/or strength.

Delivery, Storage and Handling:

A.

All ductile iron pipe and fittings are subject to inspection at delivery and other times as
deemed necessary by the Engineer. Any pipe and/or fittings damaged during delivery
shall be promptly removed from the job site.

Ductile-iron pipe shall be stored off the ground supported by timbers, railings or
concrete supports and shall be of sufficient size to avoid contact with the ground or
adjacent piping. Supports shall have chocks to prevent movement. Stacking shall be
low enough to provide a safe condition, especially in neighborhoods and accessible
areas.

Pipe and fittings shall be stored to prevent damage to the interior or exterior lining.
The interior of all pipe and fittings shall be kept free of dirt and debris. Ductile iron
pipe shall not be stacked higher than specified in Table 1 of AWWA C600.

Pipe and fittings shall be loaded and unloaded by hoists or skids to avoid sudden
impact to the material. In no case shall the pipe or fittings be dropped. Slings, hooks,
or pipe tongs shall be padded to avoid damage to the exterior or interior linings.

Gaskets for mechanical joint and push-on joint pipe and fittings shall be stored in a
cool dry place out of direct sunlight. Contact with petroleum based substances is
prohibited.

PART 2 - PRODUCTS

2.1

22

Approved Manufacturers:

A. American Cast Iron Pipe Company
B. U.S. Pipe

C.  Others as approved by the Engineer

Materials: Ductile iron pipe and fittings shall conform to the following:
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Pipe and Fittings

1.

In general, ductile iron pipe for underground work shall have push-on or
mechanical joints; ductile iron pipe for exposed work shall have flanged joints.
Where shown on the drawings, grooved-end pipe shall be used to allow removal
of valves and fittings.

Ductile iron pipe with push-on or mechanical joints shall conform to
ANSI/AWWA C150/A21.50 and ANS/AWWA C151/A21.51, latest revision.
Push-on or mechanical joints shall conform to the requirements of
ANSVAWWA C111/A21.11.

Pipe pressure classes and wall thicknesses shall be in accordance with bury
depths and laying conditions as specified in C150/A21.50 and C151/A21.51.
Minimum pressure classes for buried pipe shall be 350 psi for pipes <12 inches,
250 psi for pipes < 24 inches, and 150 psi for pipe > 30 inches in diameter.

Ductile iron pipe with flanged or grooved joints shall conform to the
requirements of ANS/AWWA C115/A21.15 (including appendix) and shall
have a pressure rating of 350 psi for pipes < 12 inches, and a pressure rating of
250 psi for pipes > 14 inches. Flanges for threading onto ductile iron pipe shall
conform to the requirements of ANSVAWWA C115/A21.15.

Fittings for ductile iron pipe with push-on or mechanical joints shall conform to
the requirements of ANSYAWWA C110/A21.10 and shall have a pressure rating
of 350 psi for sizes < 24 inches, and a pressure rating of 250 psi for sizes > 30
inches. Ductile iron fittings for ductile iron pipe with push-on or mechanical
joints may be compact fittings conforming to ANSVAWWA C153/A21.53.
Joints shall be mechanical joints conforming to the requirements of
ANSVAWWA C111/A21.11.

Fittings for flanged ductile iron pipe shall conform to the requirements of
ANSVAWWA C110/A21.10 (including appendix) and shall have a pressure
rating of 250 psi. Fitting flanges shall conform to the requirements of
ANSIVAWWA C110/A21.10. Gaskets for flanged joints shall be full face of
first quality red rubber, 1/8-inch thick.

Coatings and Linings:

1.

Exposed piping shall have exterior rust inhibitive primer coating compatible
with finished paint.

All ductile iron pipe and fittings for underground installation shall receive an
exterior bituminous coating of 1-mil minimum thickness.
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3. All ductile iron pipe and fittings shall have an interior cement-mortar lining with
asphaltic seal coat in accordance with ANSVAWWA C104/A21.4.

4.  Where hydrogen sulfide is a potential problem, ductile iron pipe and fittings
shall be lined with a 40-mil thickness coating of Protecto 401 amine cured
ceramic epoxy or approved equal.

5.  Where shown on the drawings or required by the City Engineer, ductile iron pipe
and fittings situated in aggressive soils shall be polyethylene wrapped in
accordance with ANS/AWWA C105/A21.5. Wrappings shall be 8-mil low
density or 4-mil high density, cross-laminated (HDCL) polyethylene film.

PART 3 - EXECUTION

3.1 Examination:

A.

The contractor shall examine the site, trench and surrounding conditions to assure
proper installation of the pipe and associated fittings.

The contractor shall examine pipe and fittings for any scratches or abrasions to the
coating or linings, or other physical damage prior to its installation.

Trenches shall be inspected for proper alignment and grade. Check trench bottom to
assure proper clearance from other utilities, pipelines or existing structures.

Any bedding required by the drawings or specifications shall be installed prior to pipe
placement.

32 Installation:

A.

Pipe installation shall be according to this section of the specification and the
manufacturer’s instructions and/or referenced specifications.

Every care shall be taken in the handling, cutting, and laying of pipe and fittings to
avoid damaging the interior or exterior coating. Damaged or defective areas shall be
repaired or replaced to the satisfaction of the Engineer.

Any ductile iron fitting showing a crack, any fitting or pipe which has received a
severe blow that may have caused an incipient fracture, even though no such fracture
can be seen, shall be marked as rejected and removed at once from the job site. In any
pipe showing a distinct crack and in which it is believed there is no incipient fracture
beyond the limits of the visible crack, the cracked portion, if so approved, may be cut
off by and at the expense of the Contractor before the pipe is laid so that the pipe used
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may be perfectly sound. The cut shall be made in the sound barrel at a point at least 12
inches from the visible limits of the crack. Except as otherwise approved, all cutting
shall be done with a machine having rolling wheel cutters or knives adapted to the
purpose. All cut ends shall be beveled and shall be examined for possible cracks
caused by cutting. Special care shall be taken to avoid excessive heat during cutting
which might damage pipe lining.

Each section of ductile iron pipe shall be placed in the prepared trench with the full
length of the barrel resting upon the pipe bed and with the pipe bell over a bell hole
excavated at the proper location to accommodate the bell. No temporary supports
under the pipe such as bricks, rocks, etc., shall be permitted.

Any pipe found defective shall be replaced. Cracked pipe may be cut as specified
previously in this section if authorized by the Engineer.

Pipeline shall be laid with bells in direction of laying, unless it is necessary to do
otherwise to make connections to existing pipe. Where pipe is to be laid on a slope,
the direction of laying shall be from downstream to upstream.

All lumps, blisters, and excess coating shall be removed from the socket and plain ends
of each pipe, and the outside of the plain end and the inside of the bell shall be wiped
clean and dry and be free from dirt, sand, grit, or any foreign material before the pipe is
laid. Foreign material shall be prevented from entering the pipe while it is being
placed in the trench. During laying operations, no debris, tools, clothing, or other
materials shall be placed in the pipe.

As each length of pipe is placed in the trench, the joint shall be assembled and the pipe
brought to correct line and grade as shown on the drawings.

Assembly of ductile iron push-on joints and mechanical joints shall be in accordance
with AWWA Specifications C600, Section 3.4. The contractor shall use particular
care in cleaning the socket, plain end and gasket. Mechanical joint bolts shall be
tightened to the proper torques shown in Table 4, AWWA Standard C600.

Deflections of ductile iron pipe having mechanical joints, if authorized by the
Engineer, shall not exceed the deflection limits shown in Table 6, AWWA Standard
C600. All bolts and set screws shall be checked immediately before backfilling.
Deflections for push-on joint pipe shall conform to Table 5 of AWWA C600.

At times when pipe laying is not in progress, the open ends of pipe shall be closed by

the use of pipe plugs or other methods approved by the Engineer to keep mud, water,
and other debris out of the pipe.
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Pipe cutting for the insertion of valves and fittings shall follow the manufacturer's
recommendations. No torch cutting shall be allowed. Interior and exterior coatings
shall be repaired and touched-up per manufacturer’s recommendations.

Trenches shall be backfilled according to Section - Trenching, Backfill and
Compaction.

END OF SECTION
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SECTION - SANITARY SEWER SYSTEM

PART 1 - GENERAL

1.1

1.2

Section Includes:

A.

This section of specifications covers installation requirements of gravity sewer pipe
and pressure sewer pipe. Testing requirements for gravity sewers, manholes, and force
mains are also provided in this section.

All materials used in the construction of sewers shall be new and unused when
delivered to the job site and shall be suitable for installation and operation under the
conditions for which they are to be used.

Related Sections:

mmOUQwp

Section — Polyvinyl Chloride Gravity Sewer Pipe
Section — Polyvinyl Chloride Pressure Sewer Pipe
Section — Ductile Iron Pipe and Fittings

Section — Precast Concrete Manholes

Section — Trenching, Backfilling and Compaction
Section — Slope Protection and Erosion Control

PART 2 — PRODUCTS (NOT USED)

PART 3 — INSTALLATION

3.1

Gravity Sewer Pipe Laying - General:

A.

Before sewer pipe is placed in position in the trench, the bottom and sides of the trench
shall be carefully prepared and the necessary bracing and sheeting installed.

Unless noted otherwise on the drawings, all gravity sewer lines shall be installed with a
minimum thirty-six (36) inches of cover.

A properly designed and operated laser beam device may be used to align and grade
the pipe. Laser beam devices used shall be carefully calibrated at intervals not to
exceed 30 calendar days.

Air blowers must be used in conjunction with laser beam deVices and must be
sufficient to provide an air flow through the pipe of 4 to 6 mph.

If approved by the Engineer, the batter board method may be used. A mason’s line
shall then be tightly stretched above ground level, parallel to and directly above the
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L.

axis of the pipe to be installed; this line to be supported at intervals not exceeding 50
feet. The exact line and grade for each section of pipe shall be determined by
measuring down from this line to the invert of the pipe in place. Each pipe shall be
accurately placed to the exact line and grade called for on the plans. The Contractor
shall furnish all labor and materials necessary for erecting batter boards.

Water shall not be allowed to run or stand in the trench while pipe laying is in progress
or before the joints are completed or before the trench has been backfilled. The
Contractor shall not open up at any time more trench than his available pumping
facilities are able to dewater.

Each piece of pipe and special fitting shall be carefully inspected before it is placed
and no defective pipe shall be laid in the trench. Pipe laying shall proceed up-grade,
starting at the lower end of the grade and with the bells uphill.

After pipe laying has begun, it shall continue progressively up-grade. No section of
pipe installation will be skipped without a written request for such procedures from the
Contractor and approved by the Engineer.

Bell holes shall be of sufficient size to allow ample room for properly making the pipe
joints. Bell holes shall be cut not more than five joints ahead of pipe laying. The
bottom of the trench and the crushed stone cushion between bell holes shall be
carefully graded so that the pipe barrel will rest on a solid foundation for its entire
length. Each joint shall be laid so that it will form a close concentric joint with
adjoining pipe and so as to avoid sudden offsets and inequalities in the flow line.

Backfilling of trenches shall be started immediately after the pipe is in place and the
joints completed and inspected by the Developer’s Engineer.

A metallic tape and wire shall be installed in the same trench with all non-metallic pipe
(PVC) in order that the pipe may be located with electronic metal detection equipment.
Wire shall be T.W. 12-gauge solid copper conforming to specifications for annealed
copper, ASTM B-3 and Underwriters Laboratories Thermoplastic Insulated Wire
Standard No. 83, latest revision. Wire shall be Simplex BW3001, or equal. Pipe
detector tape shall be two (2) inch wide minimum metalized tape. Tape shall be
Griffolyn Company, Inc., Terratape 2" D., or equal. Wire and/or Tape shall be secured
to pipe at intervals of 20 feet.

Manholes shall be installed according to Section — Precast Concrete Manholes.

Laterals Installation:
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3.3

Wye shall be installed in sanitary sewer lines at all points shown on the plans or
specified herein. If such branches are not to be used immediately, they shall be closed
with gasketed plugs specifically designed for such purpose.

If the work consists of the construction of a sewer that is to replace an existing sewer,
all of the existing service lines shall be connected to the new line.

Wyes shall be installed in sanitary sewers so as to properly serve each existing house
and each vacant lot facing or abutting on the street or alley in which the sewer is being
laid, and at such other locations as may be designated by the Engineer. The exact
location of each connection shall be determined by the Engineer before backfilling.

Should ductile pipe lining be scratched, chipped, or otherwise damaged during the
tapping process, it shall be properly repaired or recoated by the Contractor.

Laterals shall be bedded and backfilled according to Section — Trenching, Backfill, and
Compaction.

Where the depth of cut is over 8 feet or where the grade of a sanitary sewer is lower
than necessary to drain abutting property, and when designated by the City Engineer,
connecting risers shall be installed to serve each existing house and each vacant lot
facing or abutting on the street in which the sewer is being laid.

Connecting risers shall be either 4 or 6 inches in diameter installed from a wye
connection to the elevation designated by the Engineer. Open ends of connecting
risers shall be closed, as herein before specified for wye branches. Backfilling shall be
carefully done around these risers.

Pressure Sewer Pipe Laying — General

A.

Before sewer pipe is placed in position in the trench, the bottom and sides of the trench
shall be carefully prepared and the necessary bracing and sheeting installed.

Unless noted otherwise on the drawings, all pressure sewers shall be installed with a
minimum of thirty-six (36) inches of cover.

Water shall not be allowed to run or stand in the trench while pipe laying is in progress
or before the joints are completed or before the trench has been backfilled. The
Contractor shall not open up at any time more trench than his available pumping
facilities are able to dewater.

Each piece of pipe and special fitting shall be carefully inspected before it is placed
and no defective pipe shall be laid in the trench. No section of pipe installation will be
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skipped without a written request for such procedures from the Contractor and
approved by the Engineer.

All pressure pipe 4 inches and over in diameter shall be provided with adequate thrust
restraints. Thrust restraints, consisting of concrete thrust blocks and/or mechanical
restraining rod attachment shall be furnished at all fittings, plugs, and all pipe bends as
shown on the Standard Detail Drawing.

Air release valves, Air/Vacuum release valves, and Combination air valves shall be
installed at the locations shown on the drawings.

A metallic tape and wire shall be installed in the same trench with all non-metallic pipe
(PVC) in order that the pipe may be located with electronic metal detection equipment.
The tape or wire shall be attached to the top of the pipe. Wire shall be T.W. 12-gauge
solid copper conforming to specifications for annealed copper, ASTM B-3 and
underwriters Laboratories Thermoplastic Insulated Wire Standard No. 83, latest
revision. Wire shall be Simplex BW3001, or equal. Pipe detector tape shall be two 2)
inches wide minimum metalized tape. Tape shall be Griffolyn Company, Inc.,
Terratape 2" D or equal. Wire and/or Tape shall be secured to pipe at intervals of 20
feet.

3.4  Pipe Protection:

A.

Sewer pipe which, when completed, will have less than three (3) feet of cover, shall be
provided with concrete protection and shall be constructed of ductile iron pipe.

Where foundation conditions are not satisfactory, as determined by the Engineer, sewer
pipe shall be either laid on a concrete cradle, sand backfill, foundation material, and/or
constructed of ductile iron pipe as shown on the plans or as directed by the Engineer.

3.5  Testing of Gravity Sewers and Manholes:

A.

General:

1.  Theapproval and acceptance of gravity sewer lines and manholes shall be based
on final testing. The Contractor must provide a 72-hour notice prior to final
testing to the City Engineer. A representative from the Engineer and/or Owner
must be present to witness final testing procedures. Tests performed in the
absence of the Engineer’s and/or Owner’s representatives shall be considered
invalid and shall be repeated by the Contractor.

2. Final testing of gravity lines shall only be performed after all work adjacent to
and over the pipeline has been completed. Trench backfilling, grading, roadway
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sub-grade, concrete work, other utility installation, and any other superimposed
loads shall be completed and in place prior to final testing.

Prior to any testing and final inspection, all gravity lines shall be cleaned of
debris and flushed clean with water as necessary by the Contractor. Debris and
flush water shall be contained at a lower manhole and removed from the line.
Debris and flush water shall not be allowed to enter live existing sanitary sewers.
Contractor shall be responsible for collection and proper disposal of debris and
flush water.

All apparatus and equipment required for testing shall be furnished by the
Contractor.

Contractor shall provide the City Engineer and Owner with copies of all field
notes and documentation obtained during final testing.

B. Scope:

1.

3.

All gravity sewers shall be tested by one or more of the following methods as
directed by the City Engineer:

a.  Direct Visual Inspection by the Engineer

b.  Exfiltration of water

c. Infiltration of water

d.  Exfiltration of air under pressure (Low Pressure Air Testing)
e.  Video Inspection.

In addition to the above testing requirements, all PVC gravity sewers shall pass
mandrel testing to verify roundness and proper installation.

All manholes shall be vacuum tested.

C. Direct Visual Inspection by the Engineer

1.

The Engineer and/or his Representative shall visually inspect all gravity sewer
pipe installed to verify alignment and ensure the pipe is free from obstructions
and debris. Each segment of sewer shall be “flashed” using sunlight and
mirrors. When the full diameter of the pipe is visible between adjacent
manholes, the segment of pipe is deemed properly aligned and free of sags and
debris.
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2. If segment of pipe fails visual inspection, the pipe shall be cleaned and/or
replaced and re-tested by the Contractor.

D. Exfiltration of Water

1.  The section of sewer to be tested shall be sealed by inserting inflatable rubber
bags or plugs in the pipes or by other means approved by the Engineer. Water
shall then be introduced into a manhole until the pipeline section is completely
filled. The Contractor shall fill the pipe to the required test level prior to the
time of exfiltration testing to permit normal absorption into the pipe walls if
concrete or concrete lined ductile iron pipe is being tested. Throughout the test
period of two (2) hours minimum, the water level in the upper manbhole shall be
maintained at least 18-inches above the crown of the upper end of the pipe or at
least 18-inches above the groundwater table, whichever is greater. The length of
pipe tested shall be limited such that the pressure on the centerline of the lower
pipe end tested does not exceed six (6) feet water column.

2. Exfiltration of water shall not exceed 100-gallons per mile of sewer per inch of
inside diameter per 24-hours in any section of the completed work. In no case
shall the exfiltration of water exceed 2500 gallons per mile per 24 hours. All
observed leaks shall be corrected by the Contractor even though exfiltration is
within the allowable limits.

3. The City Engineer may direct the Contractor to test selected sections of the
sewer in the following manner: after the selected sections of the sewer are laid
in the trench and the joints completed but before any backfill is placed, the
Contractor shall install suitable bulkheads or stoppers in each end of the sewer
and fill the sewer with water. The sewer shall be filled through one length of
sewer pipe installed vertically at a wye or at the end of the pipe being tested.
Water shall be maintained in the line approximately to the top of the fill pipe
until the Engineer can inspect the section of sewer being tested. Any leaks inthe
sewer system being tested shall be repaired by the Contractor. The total amount
of sewer thus tested shall not exceed five percent (5%) of the total length of
sewer constructed. Should the results of any of these tests indicate leakage, the
City Engineer may direct the Contractor to change the methods of construction
to reduce the leakage on the remaining part of the work.

E. Infiltration of Water:

1.  The section of sewer to be tested shall have been trench backfilled and the test
conducted by inducing infiltration conditions by jetting the sewer trench for a
sufficient length of time to insure that the water level in the trench is a minimum
of eighteen(18) inches over the crown of the sewer pipe. The test must be
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performed before existing sewers are connected and before sewage load is
allowed in the sewers.

2. Infiltration of ground water or other leakage into the sewer (including manholes)
shall not exceed 100 gallons per mile of sewer per inch of inside diameter of the
sewer per 24 hours in any section of the completed work, and in no case shall it
exceed 2500 gallons per mile per 24 hours.

3. Infiltration flow shall be measured in wet weather by a 90-degree “V-notch”
weir with free discharge or other means acceptable to the Engineer. These weirs
shall be furnished, installed, and removed by the Contractor.

4.  Any leaks into the sewer that can be located shall be repaired or corrected by the
Contractor as directed by the Engineer regardless of infiltration test results.

F.  Exfiltration of Air Under Pressure (Low Pressure Air Testing):
1. Scope

a.  This recommended practice defines the proper procedures for acceptance
testing of installed gravity sewer pipe, using low-pressure air, to provide
assurance that the pipe, as installed, is free from significant leaks.
Included are requirements for equipment accuracy, safety precautions, line
preparation, test method, and minimum holding times. This recommended
practice does not cover the testing of manholes. All new pipe shall be
low-pressure air tested to insure the integrity of the pipe and joints

b.  Only lines tested after backfilling to final grade will be considered for
acceptability. However, this test may also be used by the installer as a
presumptive test to determine the condition of the line prior to backfilling.
At no time will more than four manhole to manhole reaches of pipe be
installed before air testing is performed.

c.  Low Pressure Air Testing shall be conducted in accordance with ASTM
C828, C924, F1417 and UBPPA UNI-B-6.

2.  Responsibilities:

a.  Responsibility of the Contractor: Unless otherwise specified, the
Contractor shall furnish all the necessary equipment and be responsible for
conducting all low-pressure air tests. In addition, the Contractor is
responsible for any necessary repair work on sections that do not pass the
test. No sealant shall be used in any newly installed sewer without the
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prior approval of the City Engineer. Proper structural repair work will be
required by the Engineer or the Owner.

Responsibility of the Engineer: The Engineer and/or a qualified inspector
shall witness all low-pressure air tests and verify the accuracy and
acceptability of the equipment utilized. The engineer should inform the
Contractor regarding acceptable methods of repair in the event one or
more sections fail to pass the low-pressure air test. The Engineer should
also report to the Owner regarding the acceptability of the Contractor’s
work.

Responsibility of the Owner: The Owner shall make a final decision as to
the acceptability of the Contractor’s work based upon the Engineer’s
recommendation.

Regulatory Agencies: Regulatory Agencies in the State, Federal, and/or
local level may be legally entitled to witness any air testing and/or review
the results. The Owner or his Engineer should check to see that the low-
pressure air test specified for his installation is at least as stringent as those
which may be required by such regulatory bodies.

Equipment

a.

Air testing shall be performed by the Contractor using equipment
manufactured by Cherne Industries, Inc., or approved equal. Equipment
used shall meet the following minimum requirements.

Pneumatic plugs shall resist internal testing pressures without requiring
external bracing or blocking. However, the Contractor should internally
restrain or externally brace the plugs to the manhole wall as an added
safety precaution throughout the test. No one shall be allowed in the
manhole adjoining a line being tested so long as pressure is maintained in
the line.

Pneumatic plugs shall have a sealing length equal to or greater than the
diameter of the pipe to be inspected.

To facilitate test verification by inspecting Engineer, all air used shall pass
through a single, aboveground control panel.

The aboveground air control equipment shall include a shut-off valve,
pressure regulating valve, pressure relief valve, input pressure gauge, and
a continuous monitoring pressure gauge having a pressure range from 0 to
at least 10 psi.
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Three individual hoses shall be used for the following connections:

1.  from control panel to pneumatic plugs for inflation.

2. from control panel to sealed line for introducing the low pressure air.

3.  from sealed line to control panel for continually monitoring the air
pressure rise in the sealed line.

4.  Line Preparation

a.

During sewer construction, all service laterals, stubs, and fittings into the
sewer test section shall be properly capped or plugged so as not to allow
for air loss that could cause an erroneous air test result.

A wetted interior pipe surface is desirable and will produce more
consistent test results. Where practical, clean the line with cleaning balls,
manufactured by Cherne Industries Incorporated or equal, prior to testing,
to wet the pipe surface and eliminate debris.

5. Test Procedure

All pneumatic plugs shall be seal tested before being used in the actual test
installation. One length of pipe shall be laid on the ground and sealed at
both ends with the pneumatic plugs to be checked. Air shall be introduced
into the plugs to the manufacturer’s recommended inflation pressure. The
sealed pipe shall be pressurized to 9 PSIG. The plugs shall hold against
this pressure without bracing and without movement of the plugs out of

the pipe.

After a manhole to manhole reach of the pipe has been backfilled and
cleaned, and the pneumatic plugs are checked by the above procedure, the
plugs shall be placed in the line at each manhole and inflated to
manufacturer’s recommended inflation pressure. When plugs are being
placed, the pipe adjacent to the manhole shall be visually inspected to
detect any evidence of shear in the pipe due to differential settlement
between the pipe and the manhole.

Low pressure air shall be slowly introduced into this sealed line until the
internal air pressure reaches 4.0 PSIG greater than the average back
pressure of any groundwater above the pipe, but not greater then 9.0 PSIG.
If groundwater is present, refer to the following Paragraph 6.
Determination of Groundwater Elevation and Air Pressure Adjustment , of
Section 3.5.F in this Specification.
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After a constant pressure of 4.0 PSIG (greater than the average
groundwater back pressure) is reached, the air supply shall be throttled to
maintain the internal pressure for at least 2 minutes.

When the pressure has stabilized at 4.0 PSIG, the air hose from the control
panel to air supply shall be shut off or disconnected. The continuous
monitoring pressure gauge shall then be observed while the pressure is
decreased to no less than 3.5 PSIG. At a reading of 3.5 PSIG, or any
convenient observed pressure reading between 3.5 PSIG and 4.0 PSIG,
timing for the test may begin.

The portion of line being tested shall be termed “Acceptable” if the
allocated line pressure decreases less than one PSI in the time shown for
the given diameters and lengths in the following table. Consult the City
Engineer for test lengths greater than those provided.

MINIMUM SPECIFIED TIME REQUIRED FOR A 1.0 PSIG PRESSURE DROP

Pipe Dia Specification time for Length Shown (min:sec)

(inches) | 100FT | 150 FT | 200FT | 250 FT | 300FT | 350 FT | 400FT | 450FT
8 7:34 7:34 7:34 7:34 7:36 8:52 10:08 11:24
10 9:26 9:26 9:26 9:53 11:52 13:51 15:49 17:48
12 11:20 11:20 11:24 14:15 17:05 19:56 22:47 25:38
15 14:10 14:10 17:48 22:15 26:42 31:09 35:36 40:04
18 17:00 19:13 25:38 32:03 38:27 44:52 51:16 57:41
21 19:50 26:10 34:54 43:37 52:21 61:00 69:48 78:31
24 22:47 34:11 45:34 56:58 68:22 79:46 91:10 102:33

If there has been no leakage (0 PSIG drop) after one hour of testing, the
test section shall be accepted and the test complete. If there is any
pressure drop, the complete test shall be run to determine whether or not
the test section is acceptable.

If the pressure drops 1.0 PSIG before the appropriate time shown in the
table has elapsed, the air loss rate shall be considered excessive and the
section of pipe has failed the test.

If the section fails to meet these requirements, the Contractor shall
determine the source(s) of leakage, and he shall repair or replace all
defective materials and/or workmanship to the satisfaction of the
Engineer. The extent and type of repair which may be allowed, as well as
results, shall be subject to the approval of the Engineer. The completed
pipe installation shall then be retested and required to meet the
requirements of this test.
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6.  Determination of Groundwater Elevation and Air Pressure Adjustment

a.  Inareas where ground water is known to exist, the Contractor shall install
a Y-inch diameter capped pipe nipple, approximately 10 inches long,
through the manhole wall directly on top of one of the sewer lines entering
the manhole. A permanent, watertight seal shall be provided around the
pipe nipple at the manhole wall. This shall be done at the time the sewer
line is installed.

b.  Immediately prior to the performance of the air testing, the ground water
shall be determined by removing the pipe cap, blowing air through the
pipe nipple into the ground so as to clear it, and then connecting a clear
plastic tube to the nipple. The plastic tube shall be held vertically and a
measurement of the height in feet of water over the invert of the pipe shall
be taken after the water has stopped rising in this plastic tube. The height
in feet shall be divided by 2.31 to establish the pounds of pressure that will
be added to all readings. (For example, if the height of water is 11-1/2
feet, then the added pressure will be 5 psig. This will increase the 3.5 psig
(mentioned in item e above) to 8.5 psig, and the 2.5 psig to 7.5 psig.)

c.  The allowable pressure drop of 1.0 PSIG and the timing in the previous
table are not affected and shall remain the same.

d. Inno case shall the starting test pressure exceed 9.0 PSIG. If the average
vertical height of groundwater above the pipe invert is more than 12.7 feet,
the section so submerged may be tested using 9.0 PSIG as the starting test
pressure.

e.  After determining the air pressure adjustment, the test shall resume
according to Item 5 - Test Procedures stated above.

f.  After determining groundwater height, each pipe nipple shall be recapped
and sealed to prevent future infiltration.

G. Video Inspection:
1.  Prior to final acceptance, the sewer installation shall be video inspected by City
forces. Said inspection shall verify locations of service connections, and
locations of possible defects/infiltration. Any defects found shall be repaired by

the Contractor in a manner acceptable to the City Engineer.

H. Mandrel Testing:
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1.  Mandrel test (deflection test) shall be performed by the Contractor in order to
verify the roundness and proper installation of the PVC gravity sewer line.

2. Equipment systems used to perform mandrel tests shall be specifically designed
for the pipe material being tested. Mandrels that do not specifically state the size
and type of piping for which it is applicable shall not be allowed.

3. Deflection Test:

a.  The deflection test shall consist of testing PVC gravity sewer pipe for
proper installation by the method outlined (see ASTM D3034). The
testing shall be accomplished prior to final acceptance, but at least 30 days
after the pipe has been backfilled completely to permit stabilization of the
soil-pipe envelope.

b.  After the pipeline has been installed and backfill materials have been
compacted to their required standard densities, the mandrel shall be pulled
by hand through the pipeline with a suitable rope or cable that is connected
to an eyebolt at one end of the gauge. A similar rope or cable shall be
attached to the eyebolt at the opposite end of the mandrel and tension shall
be applied to it. This will insure that the mandrel maintains its correct
position during testing and also to remove the mandrel if it should become
lodged in an excessively deflected pipeline. Winching or other mechanical
means of forcing the mandrel through the pipeline is unacceptable.
Pipeline deflection testing shall have a deflection not exceeding 5% of the
base inside pipe diameter as established by ASTM Standards D3034 and
F679.

c.  Permanent record of all testing with locations where excessive pipeline
deflections occur shall be kept by the Contractor and forwarded to the

Engineer after completion of testing on each line.

d.  The Contractor shall immediately correct or replace all sections of pipe
which deflect more than 5%.

e.  All material and labor required for testing and/or replacement of
pipelines shall be furnished by the Contractor.

f. Pipelines requiring correction and/or replacement shall be retested after
an additional 30 day backfill stabilization period.

L. Manhole Vacuum Testing:

SECTION - SANITARY SEWER SYSTEM - PAGE 12



Vacuum tests shall be conducted on newly constructed manholes. Preliminary
manhole testing shall take place following construction after all connections are
made, and before backfilling. Test results derived from this test will allow time
for necessary repairs to be completed before further construction proceeds and
hinders such repairs. Final tests must be performed after the manhole has been
backfilled.

Equipment:

a.

Manhole vacuum tester assembly and vacuum pumps shall be
manufactured by Cherne Industries, Inc., or approved equal.

Pneumatic plugs shall be manufactured by Cherne Industries, Inc. or
approved equal. These plugs shall have a sealing length equal to or
greater than the diameter of the connecting pipe to be sealed.

Procedures:

Plug all manhole entrances and exits other than the manhole top access
using suitably sized pneumatic or mechanical pipeline plugs and follow
all manufacturer’s recommendations and warnings for proper and safe
installation of such plugs. Plugs should be inserted a minimum of 6”
beyond manhole wall. Make sure such plugs are properly rated for the
pressures required for the test. The standard test of 10” Hg. (mercury)
is equivalent to approximately 5 PSIG (0.3 bar) backpressure. Unless
such plugs are mechanically restrained, it is recommended that the
plugs are used with a minimum of two times (2x) safety factor or a
minimum of 10 PSIG (0.7 bar) backpressure usage rating.

CAUTION: BRACE INVERTS IF LINES ENTERING THE
MANHOLE HAVE NOT BEEN BACKFILLED TO PREVENT PIPE
FROM BEING DISLODGED AND PULLED INTO THE MANHOLE.

Any other openings such as lifting holes shall be sealed with an
approved non-shrink grout.

Install the vacuum tester head assembly at the top of the manhole.
Adjust the cross brace to insure that the inflatable sealing element
inflates and seals against the straight top section of the manhole or the
ring assembly, if possible. (If using a “plate” style manhole tester,
position the plate on the manhole ring assembly).
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d.  Attach the vacuum pump assembly to the proper connection on the test
head assembly. Make sure the vacuum inlet/outlet valve is in the closed
position.

e. Following safety precautions and manufacturer’s instructions, inflate
sealing element to the recommended maximum inflation pressure.
CAUTION: DO NOT OVER INFLATE.

f  Start the vacuum pump and allow pre-set RPM to stabilize.

g.  Open the inlet/outlet ball valve and evacuate the manhole to 10” Hg.
(approximately negative 5 PSIG, 0.3 bar).

CAUTION: DO NOT PRESSURIZE MANHOLE! THIS MAY
RESULT IN MANHOLE DAMAGE AND/OR RESULT IN
MANHOLE TEST HEAD DISLODGING FROM MANHOLE INLET!

h. Close vacuum inlet/outlet ball valve and monitor vacuum for specified
test period (see table). If vacuum does not drop in excess of 1” Hg.,
manhole is considered acceptable and the manhole passes the test. If
manhole fails the test, Contractor shall complete necessary repairs and
repeat test procedures until satisfactory results are obtained.

Minimum Test Times for Various Manhole Diameters

DEPTH - FEET MANHOLE DIAMETER -~ INCHES

48 60 72 96
8 20 sec 26 sec 33 sec 38
10 25 sec 33 sec 41 sec 48
12 30 sec 39 sec 49 sec 57
14 35 sec 46 sec 57 sec 67
16 40 sec 52 sec 67 sec 76
18 45 sec 59 sec 73 sec 86
20 50 sec 65 sec 81 sec 95

+ 2 ft incr. +5 sec +6.5 sec +8.0 sec +9.5 sec

(The values listed above are based upon ASTM Specification C1244 “Standard Test Method for
Concrete Sewer Manholes by the Negative Air Pressure (Vacuum) Test”.)

4.

Repeat the above test procedure after backfilling manhole for final acceptance
test.

All manholes that fail the test or have visible leaks, even if they pass the test,
shall be repaired or replaced by the Contractor until the manholes pass the

SECTION - SANITARY SEWER SYSTEM - PAGE 14




3.6

test, to the complete satisfaction of the City Engineer. Manholes that have
any visible leaks will not be accepted.

Testing of Force Mains

A. General;

1.

This Section shall cover testing of sanitary sewer force mains for pipe sizes of
four inches (4”) in diameter and larger for flushing, hydrostatic pressure and
leakage. Testing shall be accomplished so that all portions of the system are
flushed and tested according to these requirements. These requirements are for
both Ductile Iron and Polyvinyl Chloride (PVC) Pipe. The Contractor shall
furnish test equipment, labor, materials, and water for all tests. All test
equipment shall be approved by, and meet the requirements of, the City Engineer
for the City of Tuscaloosa.

2.  The Contractor must provide a 24-hour notice prior to final testing to the City
Engineer.
3.  All apparatus and equipment required for testing shall be furnished by the
Contractor.
4. Contractor shall provide City Engineer and Owner with copies of all field notes,
documentation, and recording charts obtained during final testing.
B.  Flushing:
1. Prior to beginning the pressure test, the line shall be flushed to remove all dirt
and debris trapped in the line.
2. All valves shall be partially opened and closed during the flushing process.
3. All lines shall be flushed with a velocity of at least two and one-half feet per
second (2.5 fps).
4. The Contractor is responsible for the proper disposal of all flushed water.
C. Testing:
1.  Before applying the specified test pressure, all entrained air shall be expelled

completely from the section pipe under test. Air shall be bled from the highest
elevations in the line. If permanent air vents are not located at the high points in
the test section, corporation cocks meeting the approval of the City Engineer
shall be installed at such points so that air may be expelled as the line is filled
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with water. At the conclusion of the pressure test, the corporation cocks shall be
removed and tightly plugged, or left in place at the direction of the City
Engineer.

All exposed pipe, fittings, and joints shall be examined carefully during the test.
Any damaged or defective pipe or fittings or any visible or audible leaks,
discovered during or following the pressure test shall be repaired or replaced,
regardless of the pressure test results, with sound material by the Contractor.
The test shall be repeated until the results are satisfactory to the City Engineer.

The Test Pressure shall be the Working Pressure of the line as defined below,
but in no case less than one hundred pounds per square inch (100 psi).

a.  The Working Pressure shall be defined as one and on-half (1.5) times the
shut-off head of the system pump or as defined by the City Engineer.

Leakage shall be defined as the quantity of water that must be supplied into the
section of pipe being tested to maintain pressure within + 5 psi of the specified
test pressure after the pipe has been filled with water and the air has been
expelled. Leakage shall not be measured by a drop in pressure in a test section
over a period of time.

Upon complete removal of all air entrapped in the line, the line shall again be
filled with water and pressurized to the required test pressure. The line shall be
allowed to stabilize at the test pressure for a minimum of four (4) hours before
conducting the pressure test.

Duration of the test shall be two (2) hours for uncovered pipe and six (6) hours
for covered pipe. The test pressure shall not vary by more that plus or minus
five pounds per square inch (+ 5 psi) during the duration of the test. The
specified test pressure shall be applied by means of a pump connected to the

pipe.

A recording pressure gauge approved by the City Engineer shall be installed and
pressure fluctuations recorded for the duration of the test. For each test, copies
of all test charts and records shall be furnished to the City Engineer.

Acceptance:

1.

Acceptance shall be determined on the basis of allowable leakage. If any test of
pipe laid discloses leakage greater than that specified, the failure shall be located
and repaired using approved materials an acceptable construction practices until
the leakage is within specified allowance. All visible leaks are to be repaired
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regardless of the amount of leakage.

2. Maximum allowable leakage in a test period shall not exceed:

L= SD "
133,200

where: L = allowable leakage in gallons per hour
S = length of pipe tested in feet
D = nominal diameter of pipe in inches
P = average test pressure during the leakage test in pounds per
square inch, gauge (psig)

3.7 Clean-Up and Grassing:

A.

After the ditch lines have been sufficiently compacted, all excess material shall be
removed from the job site by the Contractor.

Any trees or undergrowth shall also be removed by the Contractor.

All disturbed areas shall have topsoil replaced equal to that before construction began.
If necessary, the Contractor shall provide topsoil.

END OF SECTION
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SECTION - ASPHALT PAVING AND PATCHING

PART 1 - GENERAL

1.01

1.02

1.03

1.04

1.05

Section Includes:

A. This Section of Specifications covers the material and installation requirements for
asphalt patching over excavated trenches in roads, parking lots and driveways.

B. This Section of Specifications covers material and installation requirements for an
asphalt overlay across the entire paving width if required in the proposal.

Related Sections:
A.  Section - Trenching, Backfill and Compaction
References:

A.  State of Alabama Department of Transportation Standard Specifications for Highway
Construction, Latest Edition.

Quality Assurance:

A.  The work of asphalt paving shall be accomplished by skilled workmen experienced in
the laying of asphalt.

B.  All equipment shall be of a design and size to successfully accomplish the work.
Project Conditions:

A.  The Contractor shall comply with all environmental laws and requirements pertaining
to the work.

B.  The Contractor shall take adequate measures to control dust in the work area.

C. The Contractor shall thoroughly inspect the backfilled trench and assure himself that
proper laying conditions exist.

D. The Contractor shall provide and maintain adequate and safe traffic control.

PART 2 - PRODUCTS

2.01

Materials:
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A. Prime Coat:

1.  Prime Coat shall be emulsified asphalt, Type AE-P, or cutback asphalt Types
MC 250, RC 70, and RC 250 as defined in Section 401 and Section 804 of the
Alabama Department of Transportation Standard Specifications.

2. Prime Coat shall be applied at the rate of 0.22 to 0.25 gallons per square yard
over the entire area to be treated with asphalt.

B. Tack Coat:
1.  Tack coat shall be as per City of Tuscaloosa Standards provided by the OCE.
C.  Asphalt Patch:

1.  Asphalt paving used in patching shall be as per City of Tuscaloosa Standards
provided by the OCE.

D. Asphalt Overlay:

1.  Asphalt used as the overlay of an existing street shall be Bituminous Concrete
Wearing Surface, Mix "A" and all materials used shall conform to Article 429.02
of the State of Alabama Department of Transportation Specifications.
Bituminous Concrete Wearing Surface shall be ALDOT Item 429A-243.

2. The Contractor shall refer to the Standard Detail Drawings for the quantity of
material to be applied per square yard.

E. Traffic striping and control markings shall conform to Sections 701 and 703 of the
State of Alabama Department of Transportation Standard Specifications for Highway
Construction. All striping, delineations, markers, etc., damaged or destroyed during
the construction shall be replaced by the Contractor at his expense.

F. Before overlaying the street, the Contractor shall raise or lower all valve boxes,
manholes and other embedded items, including items that have previously been paved
over. No extra payment will be made for these adjustments.

2.02 Equipment:
A. Equipment used in asphalt patching and/or asphalt paving shall meet the requirements

of Article 410.03a of the State of Alabama Department of Transportation
Specifications.
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2.03

B. Equipment used in the application of Prime Coat and Tack Coat shall comply with
Article 401.03a of the above mentioned Specifications.

Temperature and Weather Requirements:

A. Prime and Tack Coat:

1.

2.

Bituminous materials shall not be placed on wet surfaces or when the air
temperature is below 60-degrees F.

Bituminous materials shall not be placed when the temperature is expected to
fall below freezing during the night regardless of the daytime temperature.

B.  Asphalt Patching and Overlay:

1.

The asphalt mixture shall be placed only upon an approved underlying course
that is dry.

Asphalt layers of 200-pounds per square yard or less shall not be placed when
the air temperature is below 40-degrees F. The air temperature must be 40-
degrees F. and rising before the spreading operation is started and the spreading
operation shall be stopped when the air temperature is 45-degrees F. and falling.

For asphalt layers over 200-pounds per square yard, the above temperatures shall
be lowered by 5-degrees.

PART 3 - EXECUTION

3.01

Execution:

A. Prime and Tack Coat:

1.

All loose material, dust and foreign material shall be removed from the surface.
Cleaning shall be continued until all caked and loose dirt and dust are removed.

B.  Asphalt Patching:

1.

All designated areas to be patched shall be trimmed to neat vertical lines to the
depth of patch specified. All loose material shall be removed. A prime or tack
coat shall be applied as specified above. The asphalt shall be placed and
compacted to a degree that further consolidation of the patch is not anticipated.
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Any patched areas that do consolidate shall be replaced or additional material
brought in to bring the patch up to the surrounding level.

All asphalt or concrete streets, parking areas and drives shall be patched the
same day they are cut. Temporary or cold patch material may be used until the
permanent patch can be placed.

3.02 Application:

A. Prime and Tack Coat:

1.

Prime and Tack Coat shall be uniformly applied at the rate specified by
pressurized distributors.

All areas to be treated with an asphalt surface treatment shall be primed and/or
tacked.

B.  Asphalt Patch and Overlay:

1.

Asphalt Patching may be applied with spreaders, by hand, or with motor graders.
All areas inaccessible to large equipment shall be spread by hand.

Asphalt patching shall be thoroughly compacted through the use of steel wheeled
rollers and/or rubber tired rollers. Density shall be as specified in the State of
Alabama Department of Transportation Standard Specifications.

Asphalt Overlay shall be applied with spreaders; except in inaccessible areas
spreading may be done by hand, uniformly placing the desired rate per square
yard over the underlying surface.

As soon as the mixture has set sufficiently to prevent cracking, the mixture shall
be rolled with steel wheel and rubber-tired rollers to compact the mixture.
Density shall be as specified in the State of Alabama Department of
Transportation Standard Specifications.

3.03 Testing and Surface Requirements:

A. Testing of the asphalt mixtures shall be performed at the discretion of the Engineer.
Testing shall include but not be limited to density tests and extraction tests.

B. The finished surface of asphalt overlays shall be checked with string, level and/or
straightedge. The finished surface shall not vary more than 1/4" from the required
sections as measured at right angles to the roadway centerline. The finished surface
shall not vary more than 3/8" in any 25-foot section measured parallel to the centerline

SECTION - ASPHALT PAVING AND PATCHING - PAGE 4



at the following locations: one foot inside of the edges of pavement, at the centerline
and at other points as designated.

3.04 Maintenance:

A.  The contractor shall maintain and protect the newly laid asphalt until final acceptance
of the work.

END OF SECTION
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IN UNIMPROVED AREAS TAMPING SHALL NOT BE
REQUIRED. EXCESS MATERIAL SHALL BE MOUNDED UP.

FINISHED GRADE
\ / EXISTING GROUND

Iy
T

FINAL BACKFILL

STANDARD BACKFILL

SEE NOTE 2 (LOOSE)

SANITARY SEWER PIPE

INITIAL BACKFILL (PVC PIPE)

BACKFILL TO SPRING LINE OF

INITIAL BACKFILL (DI PIPE) PIPE WITH ALDOT NO. 57

o

FILL TO SPRINGLINE OF PIPE a CRUSHED STONE IN 8" LOOSE
WITH ALDOT NO. 57 CRUSHED - LAYERS CONSOLIDATED.
STONE COSOLIDATED o

BEDDING e

6" ALDOT NO. 57 P S S S

TRENCH WIDTH
SEE TABLE 2 AWWA C600
SEE NOTE 1
NOTES:

1.) TRENCH FOUNDATION REQUIRED IF DIRECTED BY ENGINEER. DEPTH VARIES.

2.) VERTICAL CUT TO EXTEND FROM TRENCH BOTTOM TO 1 FT ABOVE TOP OF PIPE.
SEE SPECIFICATIONS FOR SIDE SLOPE CONSTRUCTION OF ALL TRENCHES.

3.) STANDARD BACKFILL TO CONSIST OF NATIVE SOILS OF GOOD EARTH, SAND, AND GRAVEL,
AND SHALL BE FREE OF LARGE ROCKS AND OTHER DELETERIOUS SUBSTANCES.

AWWA C600 TABLE 2
TRENCH WIDTHS AT TOP OF PIPE

NOMINAL PIPE SIZE TRENCH WIDTH

(INCHES) (INCHES)
4 28
6 30
8 32
10 34
12 36
14 38
16 40
18 42
TYPICAL TRENCH DETAIL
GRAVITY SEWERS - UNIMPROVED AREAS
WASTEWATER ENGINEERING STANDARD DETAILS
REVISION
DATE DESCRIPTION BY
THIS DRAWING AND ALL INFORMATION SHOWN HEREON IS THE PROPERTY OF THE FILE NAME: APPROVED BY: PAGE NO.
CITY OF TUSCALOOSA AND MAY NOT BE REPRODUCED OR USED WITHOUT WRITTEN DRAWNBY: __FES Jarrod D. Milligan, PE
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TOPSOIL
EXISTING GROUND \ GRASS OR SOD

AS PER EXISTING

-l
1=
=]
=]
=
=

FINAL BACKFILL
STANDARD BACKFILL
COMPACTED TO 90% SPD
IN 8" LOOSE LIFTS.

SEE NOTE 2 /

SANITARY SEWER PIPE

INITIAL BACKFILL (PVC PIPE)
BACKFILL TO SPRINGLINE OF e

INITIAL BACKFILL (DI PIPE)

PIPE WITH ALDOT NO. 57 Q
CRUSHED STONE IN 8" LOOSE a BACKFILL TO SPRINGLINE
LAYERS CONSOLIDATED. - WITH ALDOT NO. 57 IN
© 8" LOOSE LAYERS
CONSOLIDATED.
BEDDING

6" ALDOT NO. 57

TRENCH WIDTH
SEE TABLE 2 AWWA C600

SEE NOTE 1

NOTES:

1.) TRENCH FOUNDATION REQUIRED IF DIRECTED BY ENGINEER. DEPTH VARIES.

2.) VERTICAL CUT TO EXTEND FROM TRENCH BOTTOM TO 1 FT ABOVE TOP OF PIPE.
SEE SPECIFICATIONS FOR SIDE SLOPE CONSTRUCTION OF ALL TRENCHES.

3.) STANDARD BACKFILL TO CONSIST OF NATIVE SOILS OF GOOD EARTH, SAND, AND GRAVEL,
AND SHALL BE FREE OF LARGE ROCKS AND OTHER DELETERIOUS SUBSTANCES.

4.) TOP 6" SHALL BE TOPSOIL FREE FROM ROCKS, ROOTS, ETC.

AWWA C600 TABLE 2
TRENCH WIDTHS AT TOP OF PIPE

NOMINAL PIPE SIZE TRENCH WIDTH

(INCHES) (INCHES)
4 28
6 30
8 32
10 34
12 36
14 38
16 40
18 42
TYPICAL TRENCH DETAIL
GRAVITY SEWERS - IMPROVED AREAS
WASTEWATER ENGINEERING STANDARD DETAILS
REVISION
DATE DESCRIPTION BY
THIS DRAWING AND ALL INFORMATION SHOWN HEREON IS THE PROPERTY OF THE FILLNAE: APPROVED BY. PAGENG.
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BITUMINOUS WEARING SURFACE PATCHING
(100#/SQ. YD.) ALDOT ITEM 424A

PAVEMENT TO BE TACK COAT
CLEANLY SAWCUT. DO NOT DISTURB
ADJACENT PAVEMENT BITUMINOUS BINDER PATCHING

(550#/SQ. YD.) ALDOT ITEM 424B

EXISTING PRIME COAT BITUMINOUS TREATMENT "A"

PAVEMENT

TIVVVVVYVVVVVVVVVVVVVVYY
VVVVVVVVVVVVVVVVVVVVY

FINAL BACKFILL

SELECT BACKFILL SHALL BE
ALDOT 825 TYPE "A" IN 8" LOOSE
LAYERS COMPACTED TO 95% SPD

SEE NOTE 2

SANITARY SEWER PIPE

INITIAL BACKFILL (PVC PIPE)
BACKFILL TO SPRINGLINE OF

INITIAL BACKFILL (DI PIPE)

PIPE WITH ALDOT NO. 57 N o
CRUSHED STONE IN 8" LOOSE a 8 SELECT BACKFILL SHALL BE
LAYERS CONSOLIDATED. - ALDOT 825 TYPE "A" IN 8" LOOSE
© LAYERS COMPACTED TO 95% SPD.
BEDDING e

6" ALDOT NO. 57

TRENCH WIDTH
SEE NOTE 1 SEE TABLE 2 AWWA C600
NOTES:
1.) TRENCH FOUNDATION REQUIRED IF DIRECTED BY ENGINEER. DEPTH VARIES.
2.) VERTICAL CUT TO EXTEND FROM TRENCH BOTTOM TO 1 FT ABOVE TOP OF PIPE.
SEE SPECIFICATIONS FOR SIDE SLOPE CONSTRUCTION OF ALL TRENCHES.
AWWA C600 TABLE 2 3.) IF UTILITY RELOCATION FALLS WITHIN AN AREA THAT IS TO BE REMOVED
TRENCH WIDTHS AT TOP OF PIPE DURING ROADWAY CONSTRUCTION, ELIMINATE THE WEARING SURFACE
PATCHING AND MATCH THE BINDER PATCHING WITH EXISTING PAVEMENT.
NOMINAL PIPE SIZE TRENCH WIDTH
(INCHES) (INCHES)
4 28
6 30
8 32
10 34
12 36
14 38
16 40
18 42

TYPICAL TRENCH DETAIL
GRAVITY SEWERS - ASPHALT PAVING

WASTEWATER ENGINEERING STANDARD DETAILS

REVISION
DATE DESCRIPTION BY
5/22/19 | REVISED BINDER LAYER TO 550% 7 SY BMG
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CITY OF TUSCALOOSA AND MAY NOT BE REPRODUCED OR USED WITHOUT WRITTEN DRAWNBY. _FE5 Jarrod D. Milligan, PE
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CONCRETE TO BE CLEANLY
SAWCUT DO NOT DISTURB
ADJACENT PAVEMENT

3000 PSI CONCRETE
, 6X6 10/10 W.W.M.

N\

AL N° . T e

O . < )

o B B 3z
s T .
4

SEE NOTE 2

SANITARY SEWER PIPE

INITIAL BACKFILL (DI PIPE)

1'-0"[v

o .y <. .
PVYVVVVVVVVVVVVVVVVVVVVY
VVVVVVVVVVVVVVVVVVVVY
PVYVVVVVVVVVVVVVVVVVVVVY

SELECT BACKFILL SHALL BE
ALDOT 825 TYPE "A" IN 8" LOOSE
LAYERS COMPACTED TO 95% SPD.

BEDDING
6" ALDOT NO. 57

SEE NOTE 1

AWWA C600 TABLE 2
TRENCH WIDTHS AT TOP OF PIPE

NOMINAL PIPE SIZE TRENCH WIDTH

Jor =]IE

v
|lvvvvvvevvvvvvvvvvvvvvvyMIN.

FINAL BACKFILL

SELECT BACKFILL SHALL BE
ALDOT 825 TYPE "A" IN 8" LOOSE
LAYERS COMPACTED TO 95% SPD.

INITIAL BACKFILL (PVC PIPE)

v
W FVVYVVYYY
bl

BACKFILL TO SPRINGLINE OF
PIPE WITH ALDOT NO. 57

D2

6" | D2 ‘

TRENCH WIDTH

SEE TABLE 2 AWWA C600

NOTES:
1.) TRENCH FOUNDATION REQUIRED IF DIRECTED BY ENGINEER. DEPTH VARIES.
2.) VERTICAL CUT TO EXTEND FROM TRENCH BOTTOM TO 1 FT ABOVE TOP OF PIPE.

CRUSHED STONE IN 8" LOOSE
LAYERS CONSOLIDATED.

SEE SPECIFICATIONS FOR SIDE SLOPE CONSTRUCTION OF ALL TRENCHES.

(INCHES) (INCHES)
4 28
6 30
8 32
10 34
12 36
14 38
16 40
18 42
TYPICAL TRENCH DETAIL
GRAVITY SEWERS - CONCRETE PAVING
WASTEWATER ENGINEERING STANDARD DETAILS
REVISION
DATE DESCRIPTION BY
THIS DRAWING AND ALL INFORMATION SHOWN HEREON IS THE PROPERTY OF THE FLENAVE. APPROVED BY. PAGENO.
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IN UNIMPROVED AREAS TAMPING SHALL NOT BE
REQUIRED. EXCESS MATERIAL SHALL BE MOUNDED UP.

/— EXISTING GROUND

FINAL BACKFILL
SEE NOTE 2 STANDARD BACKFILL
(LOOSE)
2
= SANITARY SEWER PIPE
INITIAL BACKFILL a i f\‘tl M o
STANDARD BACKFILL | A S A—
COMPACTED TO 90% SPD L e ” :
TO SPRINGLINE OF PIPE TO S S A
INSURE NO VOIDS OR e ol .
UNCOMPACTED AREAS OCCUR.
TRENCH WIDTH
SEE NOTE 1 SEE TABLE 2 AWWA C600

NOTES:

1.) PIPE TO BE BEDDED IN NATIVE SOIL, UNLESS SITE CONDITIONS REQUIRE OTHERWISE
OR IF DIRECTED BY THE ENGINEER.
2.) VERTICAL CUT TO EXTEND FROM TRENCH BOTTOM TO 1 FT ABOVE TOP OF PIPE.
SEE SPECIFICATIONS FOR SIDE SLOPE CONSTRUCTION OF ALL TRENCHES.
3.) FOR ALL PVC PIPE, INITIAL BACKFILL SHALL BE PLACED IN APPROPRIATE THICKNESSES
AND COMPACTED IN THE FOLLOWING SEQUENCE
1. SPRINGLINE OF PIPE

2. ONE FOOT ABOVE TOP OF PIPE
4.) STANDARD BACKFILL TO CONSIST OF NATIVE SOILS OF GOOD EARTH, SAND, AND GRAVEL,

AND SHALL BE FREE OF LARGE ROCKS AND OTHER DELETERIOUS SUBSTANCES.

AWWA C600 TABLE 2
TRENCH WIDTHS AT TOP OF PIPE
NOMINAL PIPE SIZE TRENCH WIDTH
(INCHES) (INCHES)
4 28
6 30
8 32
10 34
12 36
14 38
16 40
18 42

TYPICAL TRENCH DETAIL
PRESSURE PIPE - UNIMPROVED AREAS

WASTEWATER ENGINEERING STANDARD DETAILS

REVISION

DATE DESCRIPTION BY

THIS DRAWING AND ALL INFORMATION SHOWN HEREON IS THE PROPERTY OF THE
CITY OF TUSCALOOSA AND MAY NOT BE REPRODUCED OR USED WITHOUT WRITTEN

CONSENT OF THE CITY OF TUSCALOOSA.
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AS PER EXISTING
GRASS OR SOD

TOPSOIL

EXISTING GROUND

SEE NOTE 2 : e FINAL BACKFILL
e e STANDARD BACKFILL
R, ”M COMPACTED TO 90% SPD
z L e = IN 8" LOOSE LAYERS.
= I:Im: R s EH:I SANITARY SEWER PIPE
et "
INITIAL BACKFILL o | \M .ﬁmj B
STANDARD BACKFILL 18 L SR =]
COMPACTED TO 90% SPD ===l === =
TO SPRINGLINE OF PIPE TO =SS
INSURE NO VOIDS OR === === =
UNCOMPACTED AREAS OCCUR.
‘ TRENCH WIDTH ‘
| SEETABLE2AWWA C600 |

SEE NOTE 1

NOTES:

1.) PIPE TO BE BEDDED IN NATIVE SOIL, UNLESS SITE CONDITIONS REQUIRE OTHERWISE

OR IF DIRECTED BY THE ENGINEER.

2.) VERTICAL CUT TO EXTEND FROM TRENCH BOTTOM TO 1 FT ABOVE TOP OF PIPE.

SEE SPECIFICATIONS FOR SIDE SLOPE CONSTRUCTION OF ALL TRENCHES.

3.) FOR ALL PVC PIPE, INITIAL BACKFILL SHALL BE PLACED IN APPROPRIATE THICKNESSES
AND COMPACTED IN THE FOLLOWING SEQUENCE

AWWA C600 TABLE 2
TRENCH WIDTHS AT TOP OF PIPE

TRENCH WIDTH

NOMINAL PIPE SIZE
(INCHES)

4
6
8

10

12

14

16

18

(INCHES)

28
30
32
34
36
38
40
42

1. SPRINGLINE OF PIPE

2. ONE FOOT ABOVE TOP OF PIPE
4.) STANDARD BACKFILL TO CONSIST OF NATIVE SOILS OF GOOD EARTH, SAND, AND GRAVEL,
AND SHALL BE FREE OF LARGE ROCKS AND OTHER DELETERIOUS SUBSTANCES.

5.) TOP 6" SHALL BE TOPSOIL FREE FROM ROCKS, ROOTS, ETC.

THIS DRAWING AND ALL INFORMATION SHOWN HEREON IS THE PROPERTY OF THE
CITY OF TUSCALOOSA AND MAY NOT BE REPRODUCED OR USED WITHOUT WRITTEN

CONSENT OF THE CITY OF TUSCALOOSA.
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TYPICAL TRENCH DETAIL
PRESSURE PIPE - IMPROVED AREAS
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BITUMINOUS WEARING SURFACE PATCHING
(100#/SQ. YD.) ALDOT ITEM 429A-243

PAVEMENT TO BE TACK COAT
CLEANLY SAWCUT. DO NOT DISTURB BITUMINOUS BINDER PATCHING

ADIACENT PAVEMENT (200#/SQ. YD.) ALDOT ITEM 429B-244

EXISTING WA
PAVEMENT PRIME COAT BITUMINOUS TREATMENT "A

SEE NOTE 2

\[VVVYVVVNVNYVYYVVVV
AAAGASAAMANMA FINAL BACKFILL

& SRS 0 SELECT BACKFILL SHALL BE
X v YU ALDOT 825 TYPE "A" IN 8" LOOSE

v Yy LAYERS COMPACTED TO 95% SPD.
INITIAL BACKFILL (PVC PIPE) . J

<
<
<
<
D/2

BACKFILL TO 12" ABOVE TOP INITIAL BACKFILL (DI PIPE)

OF PIPE WITH ALDOT NO. 8910 ‘ _4_1 SELECT BACKFILL SHALL BE
IN 8" LAYERS COMPACTED o 0 o ALDOT 825 TYPE "A" IN 8" LOOSE

TO 95% SPD SEE NOTE 3 A A R : N4 LAYERS COMPACTED TO 95% SPD.

— SEENOTE 1

TRENCH WIDTH
TABLE 2 AWWA C600

NOTES:

1.) PIPE TO BE BEDDED IN NATIVE SOIL, UNLESS SITE CONDITIONS REQUIRE OTHERWISE
OR IF DIRECTED BY THE ENGINEER.
2.) VERTICAL CUT TO EXTEND FROM TRENCH BOTTOM TO 1 FT ABOVE TOP OF PIPE.
SEE SPECIFICATIONS FOR SIDE SLOPE CONSTRUCTION OF ALL TRENCHES.
3.) FOR ALL PVC PIPE, INITIAL BACKFILL SHALL BE PLACED IN APPROPRIATE THICKNESSES
AND COMPACTED IN THE FOLLOWING SEQUENCE
1. SPRINGLINE OF PIPE
2. ONE FOOT ABOVE TOP OF PIPE
4.) IF UTILITY LOCATION FALLS WITHIN AN AREA THAT IS TO BE REMOVED
DURING ROADWAY CONSTRUCTION, ELIMINATE THE WEARING SURFACE
ATCHING AND MATCH THE BINDER PATCHING WITH EXISTING PAVEMENT.

AWWA C600 TABLE 2
TRENCH WIDTHS AT TOP OF PIPE

NOMINAL PIPE SIZE TRENCH WIDTH

(INCHES) (INCHES)
4 28
6 30
8 32
10 34
12 36
14 38
16 40
18 42
TYPICAL TRENCH DETAIL
PRESSURE PIPE - CUT PAVEMENT & DRIVE X-ING
WASTEWATER ENGINEERING STANDARD DETAILS
REVISION
DATE DESCRIPTION BY
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CONCRETE TO BE
CLEANLY SAWCUT DO NOT DISTURB
ADJACENT PAVEMENT

3000 PSI CONCRETE
6X6 10/10 W.W.M.

AN

.4~ « I / o ‘ '”'. A q_g . ; ‘ / el ‘a": o
SEE NOTE 2 — : ) \ DS DA T .A‘ A S L ,_"'; PR O
=TT, VV_|[VVYVVVVVYY ==l
= =11= N A~ AR A Iy — ==
—rr—i_1 ] 140 A RaL
VVHS VYV VVVVYY
MINlw v vy vV vvvv v |MN

SELECT BACKFILL SHALL BE VAAVARVAR A VARV] .';

ALDOT 825 TYPE "A" IN 8" LOOSE vV VVVy -

LAYERS COMPACTED TO 95% SPD. v vV INITIAL BACKFILL (PVC PIPE)
INITIAL BACKFILL (DI PIPE) Qv vvv \ BACKFILL TO 12" ABOVE TOP
SELECT BACKFILL SHALL BE AlvvwvoS OF P%PE WITH ALDOT NO. 8910
ALDOT 825 TYPE "A" IN 8" LOOSE e ey IN 8" LAYERS COMPACTED
LAYERS COMPACTED TO 95% SPD. === TO 95% SPD SEE NOTE 3

—— SEENOTE |
TRENCH WIDTH
TABLE 2 AWWA C600
NOTES:

1.) PIPE TO BE BEDDED IN NATIVE SOIL, UNLESS SITE CONDITIONS REQUIRE OTHERWISE
OR IF DIRECTED BY THE ENGINEER.

2.) VERTICAL CUT TO EXTEND FROM TRENCH BOTTOM TO 1 FT ABOVE TOP OF PIPE.
SEE SPECIFICATIONS FOR SIDE SLOPE CONSTRUCTION OF ALL TRENCHES.

3.) FOR ALL PVC PIPE, INITIAL BACKFILL SHALL BE PLACED IN APPROPRIATE THICKNESSES
AND COMPACTED IN THE FOLLOWING SEQUENCE
1. SPRINGLINE OF PIPE
2. ONE FOOT ABOVE TOP OF PIPE

AWWA C600 TABLE 2
TRENCH WIDTHS AT TOP OF PIPE

NOMINAL PIPE SIZE TRENCH WIDTH

(INCHES) (INCHES)
4 28
6 30
8 32
10 34
12 36
14 38
16 40
18 42
TYPICAL TRENCH DETAIL
PRESSURE PIPE - CONCRETE DRIVE REPLACEMENT
WASTEWATER ENGINEERING STANDARD DETAILS
REVISION
DATE DESCRIPTION BY
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SEE SD-015 AND SPECIFICATIONS
/ FOR ASPHALT PAVING AND PATCHING

EXISTING PAVEMENT

VVVVVVVVVVVVVVVVVVY
\AAAAAAAAAAAAALAAAAD
\AAAAAAAAS
\AAAAAAAS
LA AAAAAAAAS
VVYVVVVVVY

FINAL BACKFILL

SELECT BACKFILL SHALL

< BE ALDOT 825 TYPE "A"
= COMPACTED IN 8" LOOSE
g LIFTS TO 95% SPD.
VYVIVVVVYY 2
vvwvwvw ve
vv vvvvwv
vvwvvevv
vVvVvvVvVvVVYVVYVY
VVVVVVVVVV
INITIAL BACKFILL
BACKFILL AS REQUIRED
PER TYPICAL TRENCH
DETAILS FOR PIPE
g \ PIPE PIPE / 8 |
/
0,0,0.,0 0,0 ©
239252939 999585952
020%0%0% 020%90%0%0
ALDOT #57 CRUSHED i
STONE COMPACTED z
IN 6" LIFTS p=
MH BASE +- 2' MIN. N
NOTES:

1) TRENCH FOUNDATION MATERIAL REQUIRED IF DIRECTED BY ENGINEER.
MATERIAL TO BE ALDOT #57 STONE.

BEDDING AND BACKFILL REQUIREMENTS
AROUND MANHOLES IN TRAFFIC AREAS

WASTEWATER ENGINEERING STANDARD DETAILS

REVISION
DATE DESCRIPTION BY
THIS DRAWING AND ALL INFORMATION SHOWN HEREON IS THE PROPERTY OF THE FILENAVE: APPROVED BY: PAGE NO.
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SEE TRENCH DETAILS FOR

SURFACE REQUIREMENTS
FINISHED GRADE
L
S
=
FINAL BACKFILL %S
STANDARD BACKFILL
COMPACTED IN 8" LOOSE
LIFTS TO 95% SPD
BACKFILL AS REQUIRED
PER TYPICAL TRENCH
DETAILS FOR PIPE
—— w3,
7
020%0%20%0%20%0%0%20920%0%
0202080%02020%020209%020909
ALDOT #57 CRUSHED z
STONE COMPACTED E
IN 6" LIFTS MH BASE +- 2' MIN. 2,
|l 1
NOTES:
1) TRENCH FOUNDATION MATERIAL REQUIRED IF DIRECTED BY ENGINEER.
MATERIAL TO BE ALDOT #57 STONE.
2) STANDARD BACKFILL SHALL BE NATIVE MATERIAL FREE OF LARGE ROCKS
OR HARD MATERIAL.
WASTEWATER ENGINEERING STANDARD DETAILS
REVISION
DATE DESCRIPTION BY
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MANHOLE FRAME AND COVER
SEE STANDARD DETAIL SD-065

NON-SHRINK GROUT

/7 TOP OF PAVEMENT

FINISHED GRADE
PRECAST ECCENTRIC CON! >
——
PRECAST RISER SECTION ST
N
NS

MANHOLE JOINT
SEE STANDARD

MANHOLE S[HPS
SEE STANDARD

' 7/ DETALL §D-079
DETAIL SD-060 x ‘

PRECAST BASE SECTIO

FLEXIBLE MANHOLE SLEEV

AS REQUIRED

| APPROVED NON-SHRINK
L: GROUT INSIDE AND OUT

REQ'D ALDOT #57

0 0|0 0 0 S

STONE CUSHION
(MIN. 12" THK.) NOTES:
1) MANHOLES IN STREETS AND IMPROVED AREAS SHALL
SECTION BE FINISHED FLUSH WITH FINISHED SURFACE. IN
N.T.S. IMPROVED AREAS, 18" ABOVE FINISHED SURFACE
OR AS DIRECTED BY ENGINEER.
2) FOR MANHOLE BACKFILL REQUIREMENTS REFER TO
STANDARD DETAILS SD-045 AND SD-050.
b - b. B
i = D
A o
) \ »
- MANHOLE BENCH h oD
- — NON-SHRINK
R - 13— -4 GROUT
N N . 1:] 2 9@
b X /// ),. /
<2 4 — 6" MIN
s E e .}A
MANHOLE BASE SECTION
MANHOLE BASE PLAN N.T.S.
N.T.S.
NOTES: NOTES:

1) PLACE STEPS ON LEAST OBSTRUCTED WALL.

2) MAX. DEFLECTION ANGLE OF SEWER
ALIGNMENT = 90"

3) OPENINGS FOR PIPES TO BE FACTORY CAST
OR CORED.

1) BENCH REQUIRED FOR PIPE DIAMETER LESS THAN 48"
2) REFER TO STANDARD DETAIL SD-056 FOR DOGHOUSE
MANHOLE BASE

THIS DRAWING AND ALL INFORMATION SHOWN HEREON IS THE PROPERTY OF THE

CITY OF TUSCALOOSA AND MAY NOT BE REPRODUCED OR USED WITHOUT WRITTEN
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#57 STONE CUSHION
REQ'D. UNDER ALL MANHOLES

3,000 P.S.I. CONC.

EXISTING SEWER 8 (3 EXISTING SEWER
NOTES:
1) FOR MANHOLE BACKFILL REQUIREMENTS REFER
TO STANDARD DETAILS SD-045 AND SD-050.
2) FOR PRECAST MANHOLE DETAILS REFER TO
STANDARD DETAIL SD-055.
/ \
L — .
i Ll 1oy
SAW CUT PIPE ‘e
AS NEEDED
R | g
3 MORTAR ;T‘
EXISTING SEWER  {" Y} K EXISTING SEWER
o
of —y
4
ad
]

3,000 P.S.I. CONC.

#57 STONE CUSHION

#4 BARS 12" O.C.
BOTH WAYS

REQ'D. UNDER ALL MANHOLES
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MANHOLE FRAME AND COVER
SEE STANDARD DETAIL SD-065

s :
Tl< - |&
al= ==
RIM RIM
t 100-YR FLOOD EL.
FINISHED GRADE >, o\t _ I
! el - - ® NSl
i (=
1 -°
//\/// " " -
3 N e 30" et .
,_// NS MIN. |2 0 '
& T REQ'D MANHOLE ANCHOR ASSEMBLY
EXISTING GROUND — , SEE STANDARD DETAIL SD-070
—TT—I11— s
=== L , PRECAST CONCRETE MANHOLE
- SEE STANDARD DETAIL SD-055
=
FOR BACKFILL REQUIREMENTS T
SEE STANDARD DETAILS SD-04 W Hoe0882555250
AND SD-050 ogess0se0e] NLLLLLLLYLL L " Be2o238s3sss
ggggg. R R -'A'Eéégg
O o04a05050 OOOOOODDDDOOD 0,0,0,0,0,0,0
REQ'D SPREAD FOOTIN
REQ'D ALDOT #57
SECTION STONE CUSHION
N.T.S. (MIN. 12" THK.)
NOTES:

1) FOR MANHOLE BACKFILL REQUIREMENTS REFER TO
STANDARD DETAILS SD-045 AND SD-050.

2) WHERE REQUIRED BY OCE, AN ACCESS ROAD SHALL
BE CONSTRUCTED TO ALLOW ACCESS TO ALL MANHOLES.

3) SPREAD FOOTING DESIGN SHALL BE PROJECT SPECIFIC
AND SHALL BE SUBMITTED FOR APPROVAL BY OCE.

4) WHERE RAISED MANHOLES ARE NOT ALLOWED, MANHOLES

SHALL BE EQUIPPED WITH WATERTIGHT FRAMES AND COVERS
REFER TO STANDARD DETAIL SD-070.

MANHOLE IN 100 YR FLOOD ZONE
AND/OR FILL AREA

WASTEWATER ENGINEERING STANDARD DETAILS
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1]

TYLOX-SUPERSEAL PRELUBRICATED

GASKET TO BE PLACED FIRMLY 4
AGAINST JOINT OFFSET x

CONSEAL CS-231 SIZED PER ’l/
MANUFACTURER'S RECOMMENDATION

2N

APPROVED NON-SHRINKING

_1l

OPEN MANHOLE JOINT

{

GROUT, INSIDE AND OUT

|~

7

MANHOLE BASE SECTION

FLEXIBLE MANHOLE SLEEVE DETAIL

FLEXIBLE MANHOLE SLEEVE

4

SEALED MANHOLE JOINT

MANHOLE JOINT DETAIL

INSTALLED PER MANUFACTURER'S
INSTRUCTION.
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FLEXIBLE MANHOLE SLEEVE
AND MANHOLE JOINT DETAILS

WASTEWATER ENGINEERING STANDARD DETAILS
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NOTE:

L.

FRAME & COVER VULCAN FOUNDRY No. V-1344-1 OR

U.S. FOUNDARY & MFG. CORP. CATALOG NUMBER
USF 420 WITH CITY OF TUSCALOOSA LOGO OR

APPROVED EQUAL

ALL CASTINGS SHALL BE CLEARLY MARKED WITH THE

MANUFACTURER'S NAME, PRODUCT CATALOG NO. AND

MADE IN THE U.S.A. IN CAST LETTERS

(2) CLOSED

" 2"
r [

g

6" SQ.

——‘ -—7/8"

SECTION

V-1344-1
ASTM A48
CL35B

PICKHOLES

MO/DY/YR

350 POUND RING AND COVER

STANDARD CONCRETE ADJUSTING RINGS.
PLACE MINIMUM % INCH BED OF NON-SHRINK
GROUT WITH BUTYL SEALANT WATERSTOP
BETWEEN EACH LAYER. MAXIMUM COMBINED
HEIGHT OF ADJUSTING RINGS SHALL BE

8 INCHES.

STANDARD FRAME & COVER

SIS JSSSSISSISRTTSS
 E—

STANDARD MANHOLE

MANHOLE FRAME AND ADJUSTING RING DETAILS

NO SCALE

MANHOLE COVER DETAILS
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MANHOLE FRAME AND COVER
AND ADJUSTING RING DETAILS

WASTEWATER ENGINEERING STANDARD DETAILS
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Wastewater Engincer
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PLAN

PICK HOLES

FOUR (4) 1" DIA. HOLES FOR 4" DIA.
ANCHOR BOLTS

NOTE: MANHOLE COVER SHALL BE CAST IRON AS
FURNISHED BY EJIW V-2358, USF 1452, OR APPROVED

EQUAL. MANHOLE RIM AND COVER SHALL BE WATERTIGHT.
APPROXIMATE WEIGHT OF FRAME & COVER - 350 LBS. MIN.

25 5/8"

]

EE WATERTIGHT DETAIL.

—FOUR (4) " STAINLESS STEEL ANCHOR

BOLTS CAST IN CONE SECTION

“ ~—11/2"

22 9/16"

27 14"

333/4"

PRECAST CONE SECTION

SECTION

WATERTIGHT MANHOLE COVER DETAILS

WATERTIGHT MANHOLE
FRAME & COVER

PRECAST ECCENTRIC

CONE SECTION \\ K
0
1
'
t
I

MANHOLE SECTION
ANCHOR ASSEMBLIES

PRECAST MANHOLE

BASE \-
—

3

NOTE: MANHOLE SECTION ANCHOR
ASSEMBLIES SHALL BE
INSTALLED BETWEEN ALL
PRECAST RISER SECTIONS
AT EVERY MANHOLE WHERE
WATERTIGHT MANHOLE FRAMES
AND COVERS ARE SPECIFIED

I"x 2" S. S. HEX HEAD
BOLTS WITH 8. S. WASHERS

[J" RUBBER GASKET

WATERTIGHT DETAIL
N.T.S.

PRECAST RISER SECTION

NO SCALE
PRECAST RISER
SECTION T,
STEEL PLATEA" X3" X 1'-4" |,
COAT WITH BITUMASTIC
COAL TAR EPOXY ON
3" \\ALL SIDES, ENDS, & EDGES‘l
@ =i
)
= JOINT
)
@ =i
" DIA. X 3" CLINCH ANCHOR BOLTS
2 UNIT, TYPE 2, COAL TAR
EPOXY BEFORE BACKFILL.

NOTE: 3 ANCHOR ASSEMBLIES REQUIRED

PER JOINT 120" APART.

SECTION
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WATERTIGHT FRAME AND

COVER DETAILS
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L 10" |

3%

5

7
| s 114" <

9 4

%
%
%
%

QO

o]

10 %"

:

N

{13

12"

COPOLYMER POLYPROPYLENE PLASTIC
1/2" GRADE 60 STEEL REINFORCEMENT

NOTES:

1. MANHOLE AND INLET STEPS SHALL BE PLASTIC COATED REINFORCED STEEL.
PLASTIC COATED MANHOLE STEPS SHALL BE POLYPROPYLENE COATED STEEL
REINFORCING RODS WITH ROD AND PULL OUT RATINGS MEETING OSHA STANDARDS.

SECTION A 2. MANHOLE AND INLET STEPS SHALL BE INSTALLED AT MAXIMUM 16" INTERVALS
> b
‘ . ' ‘ 534"
VAR A
Pl
) /
- . \s
A A
P
IS ) IS MANHOLE STEP
IS > INSIDE FACE OF MANHOLE
WASTEWATER ENGINEERING STANDARD DETAILS
REVISION
DATE DESCRIPTION BY
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DROP SECTION

#6 BARS, SPLICE]
‘WITH DOWELS
< "0.C.

#" DIA. ANCHOR BOLTS
(SEE DETA|L)

D+18"
™~

a

L INLET PIPE

—

SECTIONAL PLAN

44" DIA. ANCHOR
BOLTS:

20"

t—— PRECAST MANHOLE

VARIES

TYPICAL MEMPHIS TEE

NO SCALE

1
u #4 HOOPS @,
4 1'-0" 0.C. (MIN. 3
ol= INLET PIPE
AN / "
INLET ——
PIPE
p——#6 BARS SPLICE[} WITH DOWELS
. Y\
=]
~
<
E Y\
DROP CONNECTION o
E
S
G
CONSTRUCTION
JOINT
EY
#6 DOWELS AS SHOWN
3000 PSI CONCRETE ZOBARS @ 1'- 6" O.C.
_ VARIES
SECTIONAL ELEVATION

#6 DOWELS AS SHOWN

Nﬁ BARS @ 1'- 6" O.C.

/

VAN

|

/

1#6 BARS

SLAB SECTION

CAST IN
/— PLACE CONCRETE

#' ANCHOR BOLTS, STD.
‘WASHERS AND HEX. NUTS-
ALL STAINLESS STEEL,
CONFORMING TO ASTM A 316

N\

Sy

ANCHOR BOLT DETAIL

NOTES:

1. ALL BASES TO BE POURED MONOLITHICALLY.
2. PROVIDE 3" OF CLEAR CONCRETE COVER TO ALL REINFORCING

BARS UNLESS OTHERWISE NOTED.

3. ALL CAST-IN-PLACE CONCRETE SHALL BE CLASS "A".

N\

MEMPHIS TEE AND ANCHOR BOLT DETAIL

WASTEWATER ENGINEERING STANDARD DETAILS

REVISION
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—
SLOPE\/\\/\\/\\/\\
R,
KIS
ORIRIRIRIRRL IR
NN
AN
MATERIAL IDENTIFICATION
1. PRESSURE SEWER MAIN (SIZE VARIES)
2. THREADED TEE (SIZE TO SUIT INLET)
3. 2" SHUT OFF BRASS BALL VALVE
4. 2" THREADED BRASS NIPPLE
5. 1"BLOW OFF BRASS BALL VALVE
6. SEWAGE AIR/'VACUUM RELEASE VALVE
7. STANDARD 4' DIAMETER PRECAST
CONCRETE DOGHOUSE MANHOLE
OR MANHOLE TOP SECTION, AS
DIRECTED BY THE ENGINEER PN
R
8. PRECAST CONCRETE FLAT TOP (6") //\\///\\///\
WITH MANHOLE RING AND COVER /\\\///\\\///\\\
FQAN
9. MANHOLE STEPS, SEE STANDARD DETAIL SD-075 //i\\///i\\//\
DR
10. CRUSHED LIMESTONE (8" MIN. DEPTH) /;\\\//;\\\//;\
NN
R
AN
RLLR

MANHOLE FRAME & COVER
SEE STANDARD DETAIL SD-065

#

AUTOMATIC VAC/AIR RELEASE VALVE DETAIL
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AIR/VACUUM RELEASE VALVE MANHOLE DETAIL

WASTEWATER ENGINEERING STANDARD DETAILS
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PROPERTY LINE

m:m:ngg:m
LT
zl ELECTRONIC
= =z SERVICE MARKER
1) =
‘©
1% SLOPE (1/8" PER 12") —

- - - _ j

SEE TRENCH DETAILS FOR AIRTIGHT AND WATERTIGHT PLUG
BEDDING AND BACKFILL REQUIREMENTS AT END OF SERVICE CONNECTION

MIN. 4" SERVICE LATERAL
SANITARY SEWE (CLASS 350 DI, PVC SDR 26, PVC C-900 DR 25)

MANUFACTURED BEND AS REQUIRED
TO SATISFY MIN. SLOPE AND MIN. DEPTH OF COVER.

MANUFACTURED WYE FITTING

NOTES:

1. SERVICE LATERALS SHALL BE INSTALLED FOR EACH LOT

AND EXTEND TO USER'S PROPERTY LINE.
2. MINIMUM DEPTH OF COVER FROM TOP OF CURB SHALL BE 3 FEET.
3. METALLIC TAPE OR WIRE SHALL BE INSTALLED ABOVE

PVC SERVICE LATERALS.
WASTEWATER ENGINEERING STANDARD DETAILS
REVISION

DATE DESCRIPTION BY
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PROPERTY LINE

SEE TRENCH DETAILS FOR
BEDDING AND BACKFILL REQUIREMENTS

SANITARY SEWE

NOTES:

L. SERVICE LATERALS SHALL BE INSTALLED FOR EACH LOT

AND EXTEND TO USER'S PROPERTY LINE.
2. MINIMUM DEPTH OF COVER FROM TOP OF CURB SHALL BE 3 FEET.
3. METALLIC TAPE OR WIRE SHALL BE INSTALLED ABOVE

PVC SERVICE LATERALS.

ELECTRONIC
Z| Z SERVICE MARKER
= =
1% SLOPE (1/8" PER 12") —
I i

AIRTIGHT AND WATERTIGHT PLUG_/
AT END OF SERVICE CONNECTION

MANUFACTURED BEND AS REQUIRED
TO SATISFY MIN. SLOPE AND MIN. DEPTH OF COVER.

MIN. 4" SERVICE LATERAL
(CLASS 350 DI, PVC SDR 26, PVC C-900 DR 25)

MANUFACTURED WYE FITTING
SET AT 45 DEGREE ANGLE

THIS DRAWING AND ALL INFORMATION SHOWN HEREON IS THE PROPERTY OF THE
CITY OF TUSCALOOSA AND MAY NOT BE REPRODUCED OR USED WITHOUT WRITTEN
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SERVICE LATERAL CONNECTION
DEEP SEWER

WASTEWATER ENGINEERING STANDARD DETAILS
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REQD
45" WYE

\J ZA
v

o a%a

\ }Iv9-

a® g

beal v

v v

a a

SERN

6” bA‘ Q

440y

v v

a a

AL

(N

#57 STONE
CUSHION

STONE BEDDING
LATERAL PIPE

.|z EXISTING GRAVITY]
N SEWER MAIN
8
= T ~—~—__ REQ'D FERNCO
z STYLE COUPLING
Q
Z |3
< "
S g " REQ'D SEWER PIPE
2 BELL X PE, 4 FT. LONG
"
H
=
S
Z
g REQD > /|_
% 45PWYE T o - FLOW
—
=2 =
=
g PROPOSED
= N—
= ) SERVICE
LATERAL
JE
= . EXISTING GRAVITY
SEWER MAIN
SN,
~ [Sa]
ol&
22
| &
g é — GROUND LINE
&l 5
v
Y
\ / \
\\ / \
\ / \ 30" MIN.
\ \
* AN VARIES > TO SPRING LINE OF
K A A /)/ — 1/8 BEND
LONNLLANN

SERVICE LATERAL CONNECTION
TO EXISTING GRAVITY SEWER

WASTEWATER ENGINEERING STANDARD DETAILS
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30"

| 3" WIDEx %" S.S. STRAP
w/3" WIDE RUBBER GASKET

——D.I. PIPE, CL. 250
— " DIA. S.S. ANCHOR BOLT

|~ " CHAMFER (TYP)

344 :j
HP 10 x 42 |
84 4's |
3#4's )
o
3#4's ki ‘\t,
s 4\/_ ROUGHEN JOINT FOR BOND
-~ EXISTING GROUND
#4BARS, WOUND 4] z
SPIRALLY 12" —} S
PITCH IN FIELD N :
N— S
on
3” —
18" —— He—
HP 10 x 42
A (LENGTH AS REQD.)

TYPICAL SECTION - FRONT VIEW

NO SCALE

GENERAL NOTE:
1) HPILES SHALL BE FITTED WITH PILE POINTS.

TO THE SEAT OF THE HORIZONTAL H PILE.

COMPLETE INSTALLATION.

3" WIDE x %" S.S. STRAP
L w/3" WIDE RUBBER GASKET

%Vl
o DIA. S.S. ANCHOR BOLT

/ | #" CHAMFER (TYP.)

\—D.I. PIPE, CL. 250

—— ROUGHEN JOINT FOR BOND

/-EXISTING GROUND

VWV W

FOR REINF.
SEE FRONT VIEW

3'0" MIN.

18" |
T

HP 10 x 42

——  (LENGTH AS REQ'D.)

TYPICAL SECTION - SIDE VIEW

NO SCALE

2) H PILES SHALL BE DRIVEN TO SOUND SHALE ROCK. EXACT LINEAR FOOTAGE TO BE DETERMINED IN THE FIELD.
LINEAR FOOT PRICE FOR H PILES SHALL INCLUDE REINFORCED CONCRETE WRAP FROM 3'-0" BELOW EXISTING GROUND

3) ELEVATED SEWER PILE CAP SHALL BE PAID FOR PER EACH AND INCLUDE HORIZONTAL H PILE, CONCRETE REINFORCING,
CONCRETE, STAINLESS STEEL PIPE STRAP AND ACCESSORIES AND ALL LABOR, MATERIALS AND EQUIPMENT NECESSARY FOR A

THIS DRAWING AND ALL INFORMATION SHOWN HEREON IS THE PROPERTY OF THE
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ELEVATED SANITARY SEWER

WASTEWATER ENGINEERING STANDARD DETAILS
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NOTES:

1. ALL CONCRETE SHALL BE PROPORTIONED TO PROVIDE
A MINIMUM OF 4000 PSI COMPRESSIVE STRENGTH AT 28 DAYS.

2. REINFORCING STEEL USED IN CONCRETE SHALL CONFORM TO
ASTM A 615 INCLUDING SI GRADE 60.

3

\ #4 STIRRUPS @ 8" STIRRUPS

#4 BARS VERT.
6" O.C.
A-A
PIPE
6"MIN.| | _ODA1"| |6"MIN.
1/2" EXPANSION JOINT MATERIAL
z
—
s o
7
o N ~
2]
=]
4
2 <
>
A o NN M
NN R g TR NN QRN ==
ACAVAVAVAN NN NN SN T NNAY | 22
//\ SN VR “=
UNDISTURBED SOIL SR ; * & :,
Q). ) ) o .0 Q -
4. 4 4 4.
5 #4 BARS
ALDOT SEC. 801 No. 57 STONE
5#4 BARS

40"

12 GAUGE STAINLESS STEEL HALF COUPLING BANDS
5" WIDE WITH STANDARD LUG ANGLES

1/2" x 12" STAINLESS STEEL ANCHOR BOLTS
(2 EACH SIDE)

1 Q)
)

z
4#4BARS VERT.  —__ | | : 3
EACH FACE >~ 1 =
#4 STIRRUPS @ 8" O.C. —/4' 4 g
A || o s A ”
QUERRAARKTRNANAN : _ SUARHRKKEY RN | a2
NI R ‘ \/i\///\\///\\/ NI REE
UNDISTURBED SOIL Ss B 9 o R N
5#4 BARS
5#4 BARS

40"
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CONCRETE PIER
DETAIL

WASTEWATER ENGINEERING STANDARD DETAILS
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10' MIN. VARIES 10" MIN.
E— \ EXISTING ROADWAY —
= DUCTILE IRON Z
SEWER MAIN = CARRIER PIPE =
_\ © _—— STEEL CASING CASING SPACER (TYP) —
0 A 1)
o] . . 1
5!_0" 5,_0"
MIN. NOTE: PROVIDE END SEALS —/ MIN|
FOR ALL CASINGS. APS
SEE SEWER LINE DRAWING FOR MODEL AC OR EQUAL.
LENGTH AND SIZE OF CARRIER
NOTES

PIPE AND CASING

TYPICAL ROAD BORE DETAIL

1. 3- SPACERS PER JOINT OF PIPE

2. CARRIER PIPE SPACERS
SHALL BE MODEL B-55
AS MANUFACTURED BY
CONTRACTORS MANUFACTURING

NO SCALE

INC. OR EQUAL

CROSSING WIDTH + 20" MIN.

10" | CROSSING WIDTH | 10"
MIN. MIN.
e — A
g SPACER
= .
s.0n F(TYP) z
MIN DUCTILE IRON. = STEEL
l—-1 CARRIER PIPE CASING \
— ' I 11
SEWER /
MAIN \ REQ'D END SEALS
SEE SEWER LINE DRAWING FOR FOR ALL CASINGS
LENGTH AND SIZE OF CARRIER APS MODEL AC OR EQUAL.
PIPE AND CASING
TYPICAL WET DITCH/CREEK CROSSING
NOTES NO SCALE

1. 3- SPACERS PER JOINT OF PIPE

2. CARRIER PIPE SPACERS
SHALL BE MODEL B-55
AS MANUFACTURED BY
CONTRACTORS MANUFACTURING
INC. OR EQUAL

TYPICAL WET DITCH/CREEK CROSSING
AND BORE DETAILS
WASTEWATER ENGINEERING STANDARD DETAILS
REVISION
DATE DESCRIPTION BY
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THRUST BLOCKING FOR HORIZONTAL BENDS

THRUST

MIN 2,000 PSI CONC.

3/4" ALL THREAD RODS
(COAT WITH BITUMASTIC)

15H

MIN. DEPTH

TYP. SECTION @ THRUST BLOCK
NO SCALE

THRUST BLOCKING FOR VERTICAL BENDS

MINIMUM VOLUME OF THRUST BLOCK
TN CUBIC YARDS
(VERTICAL BENDS)
BEND ANGLE
FITTING SIZE 45 DEGREE 22 12 DEGREE 11 1/4 DEGREE

4 1.1 0.4 0.2
6 27 1.0 0.4
8 4.0 1.5 0.7
10 6.0 23 0.9
12 8.5 32 13
14 115 4.3 1.8
16 14.8 5.6 23

STEEL RODS OVER FITTING AND EMBEDDED IN
CONCRETE WITH 90 DEGREE HOOK, COAT WITH BITUMASTIC.
(SEE TABLE BELOW FOR SIZES AND EMBEDMENT.)

FITTING ROD

MIN. 2000 PST CONCRETE SIZE SIZE EMBEDMENT
12"andless #6 30"
14"- 16" 48 36"

UNDISTURBED EARTH

GENERAL NOTES FOR HORIZONTAL AND VERTICAL BLOCKING

ALL PRESSURE PIPE 4 Il\égl‘_ EE?T\?'I\I DIAMETER AND LARGER SHALL BE PROVIDED WITH

CONCRETE THRUST RE!
. THRUST BLOCKING SHALL BE POURED AGAINST UNDISTURBED EARTH.

2
MINIMUM BTN AREA OF THRUST BLOCKS FOR HORIZONTAL BENDS 3. CONCRETE SHALL BE KEPT CLEAR OF JOINT AND JOINT ACCESSORIES.
PIPE
4. BEARING AREA OF THRUST BLOCKS ARE BASED ON 150 PSI TEST PRESSURE AND AN ALLOWABLE
DIA. TEE, WYE 90 DEG. BEND 11 1/4 DEG.
] - ) SOIL BEARING OF 2000 PSF. BEAI RlNG RE VALUES SHALL BE ADJUSTED IF THE SPECIFICATIONS
(N) | PLUG,CAP | PLUGGEDCROSS | 45DEG. BEND | 22#DEG. BEND BEND REQUIRE A DIFFERENT TEST PRESSURE OR ALLOW. ABLE SO[ BEARING. PROVIDE ADDITIONAL AREA
IF DICTATED BY THE CONDITIONS ACTUALLY ENCOUN
p 5 by S o - 5. ANY SPECIAL THRUST BLOCKING DETAILED ON THE PLANS SHALL SUPERCEDE THIS DETAIL.
8 48 68 37 19 10 6. VERTICAL BENDS THAT REQUIRE A THRUST BLOCK VOLUME GREATER THAN 5 C.Y. REQUIRE
10 73 103 55 28 14 SPECIAL BLOCKING DETAILS.
12 103 14.5 7.8 4.0 2.0
14 13.8 19.5 10.6 54 2.7
16 17.8 252 13.6 6.9 35
18 224 317 17.1 8.7 4.4
20 275 389 21.0 10.7 54
24 39.2 554 30.0 153 17
30 60.3 853 46.2 235 11.8
36 86.4 1222 66.1 337 16.9
42 116.6 164.9 89.3 455 228
48 152.0 2149 116.3 59.3 29.7
54 192.0 271.6 147.0 749 376
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2" UNION BALL VALVE

2" CHECK VALVE.

VA |
[N

OR
TEE

oW
il
3%
Bad

2"X2"X2" OR |.

2" CHECK VALV

2" UNION BALL VALV

3"X3"X2" TEE[.

%
(SEE PLANS) & TT

2" SCH. 40 PRESSURE SEWER LATERAL

PLAN

N.T.S.

2" UNION BALL VALVE

ALL PIPE AND FITTINGS
SHALL BE SCH. SDR 26, SCH. 40 OR 80 P.C.V.

10' 9.0" 85" 1" (VARIES) 17.5' 10.0"
3 PIECE C.1. 3 PIECEC.I
VALVE BOX W/ VALVE BOX W/
LID MARKED LID MARKED
"SEWER" "SEWER"
ELECTRONIC T T ELECTRONIC
SERV.MARKE 60" Min. 60" Min. -/_SERV.MARKER
2" SCH. 40 PRESSURE SEWER LATERAL
2"CAP — D )i O T D -——2"CAP
2" SCH. 40 PRESSURE N "3y nyanyon =12 GA. COﬁPER WIRE AND 2" METALLIZE B
3"X3"X2" OR 2"X2"X2 2" SEWER LATERAL
SEWER LATERAL \_ EgER SEEEIIXII“I@NS) TAPE MARKED SANITARY SEWER 2" CHECK VALVE
2" CHECK VALV (STEVARIES) ’

2" UNION BALL VALV

ELEVATION

N.T.S.

LOW PRESSURE
SERVICE LATERAL

WASTEWATER ENGINEERING STANDARD DETAILS
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1" CAP SCRE

1"MALE X FEMALE
SWIVEL NUT

STANDARD 4' DIAMETER PRECAST
CONCRETE DOGHOUSE MANHOLE
OR MANHOLE TOP AS DIRECTED
BY THE ENGINEER.

| 24"

MAIN

[@II—+13

@I

MAIN

oW
=T

UNION\BAKL

LINERIZB\SCHEDULE 80

VALVE

FLOW

MAIN

1 SCHEDULE 80
VALVE

L N
UXIOWBALL

24"

MANHOLE FRAME &
COVER SEE STANDARD
DETAIL SD-065

8"

MANHOLE STEPS SEE

MANHOLE FLAT TOP (6")
W/ FRAME AND COVE
1" CAP SCREW
1" MALE X FEMALE
SWIVEL NUT
2" GLUEIN X 1" THREADED
PVC REDUCING BUSHING
2" PVC COUPLING
SECURE TO MANHOLE WITH

PVC CONDUIT STRAPS

STANDARD DETAIL SD-075

16" TYP.

N R

WS
YLLK

X CROSS (SEE PLANS) |
A 245°ELBOW 2" SCHEDULE 80 2" SCHED{LIGOGA
X TNION BALL VALYE UNION BALL
KL
KK - FLOW
/\/\ =B % , 3. BRI ) %! 55e) 003? 0 |okst
//Q\//\\//Q\ ~ 7 S {' 3 595 9?%0.:/039?0 & ';&0030'; Q"pé 3 MAIN
S R U N S
O I OOz S
PR X e R R R RKSIKR PR AXK
ELEVATION
ALL PIPE AND FITTINGS
SHALL BE P.V.C. SDR 26, SCH. 40 OR 80 N.T.S.
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LOW PRESSURE
JUNCTION FLUSHING CONNECTION
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1" MALE X FEMALE
SWIVEL NUT

STANDARD 4' DIAMETER PRECAST
CONCRETE DOGHOUSE MANHOLE
OR MANHOLE TOP AS DIRECTED
BY THE ENGINEER

24"

TEE (SEE PLANS)
FORCE MAIN
(SIZE VARIES)

3"X3"X2" OR 2"X2"X2!

SCHEDULE

ON BALL VALVE

MANHOLE FLAT TOP (6")
W/ FRAME AND COVE!

SECURE TO MANHOLE WITH NN
PVC CONDUIT STRAPS KK

ALL PIPE AND FITTINGS
SHALL BE P.V.C. SDR 26, SCH. 40 OR 80

MANHOLE FRAME & —

COVER SEE

DETAIL SD-065

1" CAP SCREW

1" MALE X FEMALE
SWIVEL NUT

2" GLUEIN X 1" THREADED
PVC REDUCING BUSHING

2" PVC COUPLING

2" SCHEDULE 80
UNION BALL VALVE

STANDARD

16" TYP.

MANHOLE STEPS SEE
STANDARD DETAIL SD-075

TEE (SEE PLANS)
FORCE MAIN
(SIZE VARIES)

o S
0000, S
00 200! 5

ELEVATION
N.T.S.

3"X3"X2" OR 2"X2"X2" .

RS

—_
I
R
SN
NN
XORIRIIRIRIN,

(\\(\\(\\(\\(\\(\\(\\(\\(\\<
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LOW PRESSURE

INTERMEDIATE FLUSHING CONNECTION (A)
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LINE SIZE SCHEDULE

80 UNION BALL VALVE
MAIN MAIN
FLOW FLOW
3"X3"X2" OR 2"X2"X2"
/ TEE (SEE PLANS)
STANDARD 4' DIAMETER PRECAST
CONCRETE DOGHOUSE MANHOLE
OR MANHOLE TOP AS DIRECTED
BY TIIE ENGINEER
PLAN
N.T.S.
| 24" 24" |
- f | T~
SLOPE e = - SLop
CRRRRRL = R & \//\E S
NN : % NN
SRS S PO SRS
LRI & ] : 7 RORIRIN,
B MANHOLE FRAME &
i COVER SEE STANDARD —
MANHOLE FLAT TOP &{n) o, DETAIL SD-065
W/ FRAME AND COVE :
MANHOLE STEPS SEE

STANDARD DETAIL SD-075

= NV
& X
z LR
K -
\/ 24 1" CAP SCRE b=
1" MALE X W\
] FEMALE
SWIVEL NUT ]
1" BRASS
: 1" BRAS
i| BALL VALVE B R
Ji R GLUEIN X TR
Ve REDUCIG 2" PVC COUPLING| 2 //\\///\\// R
USHING : N

2's

ALL PIPE AND FITTINGS 3"X3"X2" OR 2'X2"X2 GRANVLAR MATERIAL

SHALL BE P.V.C. SDR 26, SCH. 40 OR 80 TEE (SEE PLANS)

ELEVATION
N.T.S.

LOW PRESSURE
INTERMEDIATE FLUSHING CONNECTION (B)

WASTEWATER ENGINEERING STANDARD DETAILS
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2" SCDEDULE 80
UNION BALL VALVE

1" CAP SCREW

I

1" MALE X FEMALE
SWIVEL NUT

PLAN
N.T.S.

24" 24"

STANDARD 4' DIAMETER PRECAST
CONCRETE DOGHOUSE MANHOLE
OR MANHOLE TOP AS DIRECTED
BY THE ENGINEER

MANHOLE FRAME & COVER
SEE STANDARD DETAIL SD-065

/
SLOPE\ <
S,
SN

—
SHESALOPE
I

O\
NN s

N
/\\L
]

R
RO
2%

MANHOLE FLAT TOP Sg”)
W/ FRAME AND COVE

1" CAP SCREW

1" MALE X FEMALE
SWIVEL NUT

2" GLUEIN X 1" THREADED
PVC REDUCING BUSHING

2" PVC COUPLING

MANHOLE STEPS SEE
STANDARD DETAIL SD-075

SECURE TO MANHOLE WITH
PVC CONDUIT STRAPS

2"45"ELBOW UN
BALL

2" SCHEDULE
ION
VALYE—|

N
N’
N
N

R
XORRIRIRIR

B
X

N
S
N
XX

X

8.,
e
R
N
\/\\/

X

K
OON
//\

R
IONOR
AN

7/

N
X
X

16" TYP.
SR
AN

IR
RIBSAL

N
)
NS
>
KR

I
K

R
N

—Cc—

R
R

N
N
N

N
X
NN
NN
//\\//\\//

<
\\//\///\
R

12 GA. COPPER WIRE AND 2" METALLIZE
TAPE MARKED SANITARY SEWER
2"45"ELBOW

N

%

SA
NS

R
R

2
LK

N

ALL PIPE AND FITTINGS
SHALL BE P.V.C. SDR 26, SCH. 40 OR 80

ELEVATION

2" FORCE MAIN

2"45"ELBOW

GRANULAR MATERIAL
(8" DEPTH)

N.T.S.

LOW PRESSURE
TERMINAL FLUSHING CONNECTION

WASTEWATER ENGINEERING STANDARD DETAILS
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100"

10-0" . 3-0"MIN

RING FASTENERS (TOP ONLY
@ APPROXIMATELY 2'-0" O.C. /_

WOVEN WIRE (39" NOM. HEIGHT

COVERED WITH GEOTEXTILE 2 WIRES TWISTED TO

= SINGLE TAUTNESS

(12 GA. MINIMUM)

3.0"

50
10"
-]
|
S

:I ,— GROUND LINE

20"

\¥ GEOTEXTILE

¥ 4" WOOD POST OR
AN APPROVED EQUAL

PLAN

SILT FENCE - TYPE "A"”
NOT TO SCALE

NOTES:

. SILT FENCES ARE TEMPORARY EROSION CONTROL ITEMS, THAT SHALL
BE ERECTED OPPOSITE ERODABLE AREAS SUCH AS NEWLY GRADED

FILL SLOPES AND ADJACENT TO STREAMS AND CHANNELS.

SILT FENCE SHOULD BE PLACED WELL INSIDE RIGHT OF WAY AND
ALONG EDGE OF CLEARING LIMITS, THIS WILL ALLOW ROOM FOR A
BACK UP FENCE IF FIRST BECOMES FULL. SILT FENCES SHALL BE

IN PLACE PRIOR TO ANY CONSTRUCTION OPERATION.

WHEREVER POSSIBLE SILT FENCES SHALL BE CONSTRUCTED ACROSS

A FLAT AREA IN THE SHAPE OF A HORSESHOE. THIS AIDS IN PONDING

OF RUNOFF AND FACILITATES SEDIMENTATION.

AFTER THE CONSTRUCTION AREA IS STABILIZED AND EROSION ACTIVITY
CURTAILED, SILT FENCES SHALL BE REMOVED.

RING FASTENERS USED TO SECURE GEOTEXTILES TO WOVEN WIRE
SHALL BE 13 GA. (AMERICAN).

. IF WOOD POSTS ARE USED, STAPLES FOR SECURING WOVEN WIRE TO POSTS
SHALL BE (9) GAUGE, GALVANIZED, 1-1/2" LONG, 5 PER POST AT APPROX.
1"-0" O.C.

WOVEN WIRE TO BE 12-1/2 GAUGE (MIN.).

I

bl

E RV

=~

7'-0" MAX 7-0" MAX

U \; HOLES SHALL BE PROPERLY U

FOLD TOP TO GET
FOUR (4) THICKNESSES
OF GEOTEXTILE

BACKFILLED AND TAMPED
WITH SOIL TO APPROXIMATE
DENSITY OF EXISTING SOIL>

GEOTEXTILE

4" POST —| WOVEN WIRE

— FLOW

BURY WOVEN WIRE— GROUND LINE

FENCE APPROX. 3" 1

TRENCH (APPROX. 6"X6") BACKFILL
ON TOP OF GEOTEXTILE HERE

STOP GEOTEXTILE HERE

SECTION (METHOD I)

FASTEN GEOTEXTILE TO POSTS
WITH BELT ATTACHMENT AND/OR
9 GAUGE STAPLES TO THE
SATISFACTION OF THE ENGINEER

3'-0" MIN

/— GEOTEXTILE

50"

2 WIRES TWISTED TO
SINGLE TAUTNESS
(12 GA. MINIMUM)

PULL OUT TIE BELT:

GROUND LINE TWIST INTO LOOP

20"

2" WOOD POST OR

SILT FENCE - TYPE "B"
NOT TO SCALE

AN APPROVED EQUAL \— HOLES SHALL BE PROPERLY
PLAN BACKFILLED AND TAMPED
— WITH SOIL TO APPROXIMATE
DENSITY OF EXISTING SOIL-

AND SLIDE OVER POST
GROUND LINE

STOP GEOTEXTILE HERE

TRENCH (APPROX. 6"X6")
BACKFILL ON TOP OF
GEOTEXTILE WITH SOIL

SECTION (METHOD 1)
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EROSION CONTROL
SILT FENCE - TYPES "A" & "B"
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/7DROP INLET WITH GRATE

o o o

o

o

Ed - 7
05 ,.%f;',.a'f; i
Fad

+
PSP NN s

o
AT

COMPACTED SOIL TO

STAKED STRAW BALE
/=

PREVENT PIPING E

i 2 W

FLOW

VARIES

T+ :I rr
(e I gas
>

Fa

STRAW BALES STAKED
W/ 2 STAKES PER BALE

NOTE:

THIS METHOD OF INLET PROTECTION IS APPLICABLE WHERE THE INLET
DRAINS A RELATIVELY FLAT AREA ( SLOPES NO GREATER THAN 5% )

WHERE SHEET OR OVERLAND FLOWS ( NOT EXCEEDING 0.5 CFS ) ARE TYPICAL.
THE METHOD SHALL NOT APPLY TO INLETS RECEIVING CONCENTRATED FLOWS,
SUCH AS IN STREETS OR HIGHWAY MEDIANS.

SEDIMENT CONTROL STRUCTURE
STRAW BALE DROP INLET SEDIMENT FILTER

NOT TO SCALE

RUNOFF WATER WITH SEDIMENT

NO. 5 STONE (12" MIN DEPTH)
18" MIN.

iz 7%
R
/</\ o

4

SEDIMENT
WIRE MESH

NOTE:

THIS METHOD OF INLET PROTECTION IS APPLICABLE WHERE HEAVY CONCENTRATED FLOWS
ARE EXPECTED, BUT NOT WHERE PONDING AROUND THE STRUCTURE MIGHT CAUSE EXCESSIVE
INCONVENIENCE OR DAMAGE TO ADJACENT STRUCTURES AND UNPROTECTED AREAS.

SEDIMENT CONTROL STRUCTURE
GRAVEL AND WIRE MESH DROP INLET FILTER

NOT TO SCALE

EROSION CONTROL
DROP INLET SEDIMENT FILTERS

WASTEWATER ENGINEERING STANDARD DETAILS
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DRI
LN
NN

///////////////////

SURFACE ROUGHENING

NOT TO SCALE

FULL WIDTH OF VEHICULAR

ACCESS, 20' MINIMUM.

WIDTH

PROVIDE PERIODIC TOP DRESSING WITH

2' STONE, AS NECESSARY.

STONE SIZE

11/2"TO 3 1/2" DIA.

6" MINIMUM
(THICKNESS)

HARD SURFACE
PUBLIC ROAD

GEOTEXTILE UNDERLIN
(IF REQUIRED )

STONE PAD CONSTRUCTION EXIT

NOT TO SCALE

EROSION CONTROL
SURFACE ROUGHENING AND STONE PAD

WASTEWATER ENGINEERING STANDARD DETAILS

REVISION

BY

DESCRIPTION

PAGE NO.

SD - 160

APPROVED BY:

Jarrod D. Milligan, PE

Wastewater Engineer
CITY OF TUSCALOOSA

DATE

FILE NAME:

2011.01.05

FES

DRAWN BY:

DATE:

NOT TO SCALE

SCALE:
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REQ'D WOOD STAKE
(TYP.)

REQ'D WOOD
STAKE

REQ'D WOOD
STAKE SHALL
NOT PENETRATE
LOG MATERIAL,
NETTING ONLY

GROUND LINE

<
=N
—_—
—
SRR
I
<
<
DIAMETER
VARIES

’ v ’ v ) v ’ v | -45°T060°
v & XXX v v E
X NG
v v v SR, wv v . REQ'D TRENCH
v v SEDIMENT LOG INSTALLATION
GRATE INLET PROTECTION NOTTOSCALE
NOT TO SCALE

REQ'D WOOD STAKES S
(ANCHOR NETTING) N

N v v v v e .
v v v v v v R
v v N N v v v RN
TYPICAL S-INLE s
(DOUBLE WING}
v v v
v v
v v v 4
. . o
vy L35
v v :‘ o L
REQ'D WOOD STAKES —Y s A REQ'D SEDIMENT LOG
(ANCHOR NETTING)  + . ..;:E:'E:: 2 (DIAMETER VARIES)
v 5 SRR
v v % \ -
v 5 e
RERLIRAL
NN
LA AL
AT
B S N NN NN
SOOI NN,
/\ /\/Q\/Q\/Q\/Q\/Q\/\\ (4
AR <
AAMNNANNS

NOTES: NOT TO SCALE

1. WHEN STAKING THE SEDIMENT LOG THE WOODEN STAKES SHALL NOT PENETRATE THE
SEDIMENT LOG MATERIAL. THE WOODEN STAKES SHALL ONLY EXTEND THROUGH THE
SEDIMENT LOG NETTING.

2. SEDIMENT CONTROL LOGS SHALL BE CURLEX SEDIMENT LOGS AS MANUFACTURED BY
AMERICAN EXCELSIOR COMPANY (AEC) OR APPROVED EQUAL.

EROSION CONTROL
SEDIMENT CONTROL LOG

WASTEWATER ENGINEERING STANDARD DETAILS

REVISION
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FRONT OF SIDEWALK - A CURB INLET (DOUBLE WING)

BURLAP SACKS
TO OVERLAP CURB BACK OF CURB

GRAVEL FILLED SANDBAG!
> ARE STACKED TIGHTLY -

SPILLWAY-

A PLAN VIEW
NOT TO SCALE

PONDING HEIGHT

SECTION A-A
NOT TO SCALE
FRONT OF SIDEWALK CURB INLET (SINGLE WING)
/ BACK OF CURB
BURLAP SACKS
TO OVERLAP CURB
—
S
O spiLLwAY
GRAVEL FILLED SANDBAGS
ARE STACKED TIGHTLY PLAN VIEW

NOT TO SCALE

NOTES:

1. PLACE CURB TYPE SEDIMENT BARRIERS ON GENTLY SLOPING STREET
SEGMENTS, WHERE WATER CAN POND AND ALLOW SEDIMENT TO
SEPARATE FROM RUNOFF.

2. SANDBAGS OF EITHER BURLAP OR WOVEN 'GEOTEXTILE' FABRIC,

ARE FILLED WITH GRAVEL, LAYERED AND PACKED TIGHTLY.

3. LEAVE A ONE SANDBAG GAP IN THE TOP ROW TO PROVIDE A SPILLWAY
FOR OVERFLOW.

4. INSPECT BARRIERS AND REMOVE SEDIMENT AFTER EACH STORM EVENT.
SEDIMENT AND GRAVEL MUST BE REMOVED FROM THE TRAVELED WAY

IMMEDIATELY.
EROSION CONTROL
CURB INLET PROTECTION (SANDBAGS)
WASTEWATER ENGINEERING STANDARD DETAILS
REVISION
DATE DESCRIPTION BY
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DO NOT DEPLOY IN A MANNER THAT SILT FENCES WILL ACT
AS A DAM ACROSS PERMANENT FLOWING WATERCOURSES.
SILT FENCES ARE TO BE USED AT UPLAND LOCATIONS.

. TYPE "A" SILT FENCE

TYPE "A" SILT FENCE

GROUND LINE

SILT FENCE DITCH CHECK

FLOW

PLAN

5'"TYP.
OR DITCH WIDTH

ELEVATION

2'-0" MIN. RECOMMENDEDJ

NOT TO SCALE

NOTES:

3'
g
-
<9
.
S
LOOSE SOIL PLACED BY SHOVEL AND LIGHTLY
ANCHOR BALES WITH 2 - 2" X 2" X 4' STAKES PER BALE = COMPATED ALONG TIE UPSTREAM EDGE OF
o| BALES
=
GROUND LINE
PLAN
T oo t
\ 1'- 0" MIN. RECOMMENDE
5 TYP.

1. SPACING SHALL BE AS SHOWN ON THE PLANS FOR SPECIAL
AREA'S, OR AS DETERMINED BY THE ACTUAL PROJECT NEEDS

OR DITCH WIDTH

ELEVATION
TO MINIMIZE EROSION.
2. ADDITIONAL EROSION CONTROL METHODS WILL BE REQUIRED BALED HAY DITCH CHECK
AT THE DITCH OUTLET TO CONTAIN SEDIMENT. NOT 70 SCALE
b, CA

THIS DRAWING AND ALL INFORMATION SHOWN HEREON IS THE PROPERTY OF THE
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EROSION CONTROL
SILT FENCE & BALED HAY DITCH CHECK
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PRIOR TO PLACEMENT OF FABRIC,
REMOVE VEGETATION AND TOPSOIL
AND IF REQUIRED COMPACT WITH
MECHANICAL DEVICE

CREEK

GEOTEXTILE FILTER
BLANKET PER AASHTO
RIP RAP SLOPE PROTECTION IS REQUIRED M288, CLASS "A" AND
FOR BOTH BANKS OF CREEK CROSSINGS ALDOT SECTION 810
AND ON OTHER SLOPED AREAS AS
DIRECTED BY THE OCE.

RIP RAP SLOPE PROTECTION
NOT TO SCALE

I o

CLASS Il RIP RAP 0@ ee N0 @ eYe e, d S Ve
b O%%?@é% b " SECTION "A

R N
3R Oor%ogc’@@r%o 0 O,Qr% (O r%og O,Qr%n
30 IR0 ogqggyﬁ%go oggo R
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NOTES:
1. SPACING SHALL BE AS SHOWN ON THE PLANS FOR SPECIAL
AREA'S, OR AS DETERMINED BY THE ACTUAL PROJECT NEEDS
TO MINIMIZE EROSION.
2. ADDITIONAL EROSION CONTROL METHODS WILL BE REQUIRED
AT THE DITCH OUTLET TO CONTAIN SEDIMENT.
WASTEWATER ENGINEERING STANDARD DETAILS
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