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I. PURPOSE
1. Intent

1.1 The intent of this manual is to provide guidelines and criteria for engineers, architects,
developers, and contractors who plan, design, or construct projects that require new,
relocated, or renovated sanitary sewer systems. This manual identifies the steps necessary to
obtain city approval and acceptance of sanitary sewer system projects.

1.2 This manual is intended to provide specific requirements for the city’s approval of gravity
flow sanitary sewer collection systems with pipes 10 inches or less in diameter and pump
stations and force mains with capacities less than 300 gallons per minute (gpm).

1.3 For all other types of sewer collection systems and for pump stations larger than 300-gpm
capacity, submittal to and approval by the Tennessee Department of Environment and
Conservation shall be required in addition to the city’s approval.

2. Goals

2.1 The goals of providing standard sanitary sewer system design and construction standards
include the protection and enhancement of the public health and the environment; the general
welfare of the public with regard to future expenditures for operation and maintenance of the
sanitary sewer system; and the best interest of the city with regard to the proper extension,
modification, operation, and maintenance of the sanitary sewer system.
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II. DEFINITIONS

1. AWWA - An abbreviation for American Water Works Association.

2. AASHTO - An abbreviation for American Association of State Highway and Transportation
Officials.

3. ASTM - An abbreviation for American Society for Testing and Materials.

4. Backfill - The material placed in the trench from the top of the pipe encasement or cap up to

the ground or subgrade level.

Carrier Pipe - Sanitary or storm sewer piping slipped inside the installed casing pipe.

6. Casing Pipe - Steel pipe with continuous circumferential buttwelded joints, jacked into
position during the boring operation.

7. Construction Inspector - The individual who will provide the day-to-day, full-time inspection
of a project under the direction of the engineer.

8. Contractor - The person(s) or firm hired by the developer to construct the infrastructure.

9. Engineer - The engineering firm responsible for the design of the sanitary sewer, pumping
station, and force main.

10. Development - The land which is being converted to a particular use and for which the
infrastructure is being constructed.

11. Developer - The person(s) or firm which owns the land which is being developed and who is
responsible for the construction of the infrastructure.

12. DI - An abbreviation for ductile iron (piping).

13. Duplex - A pumping station containing two pumps.

14. Encasement - Class B concrete used to enclose a sewer in a trench. (Encasement shall extend
at least 6 inches all the way around the outside of the exterior wall of the pipe being encased.)

15. Exfiltration - The exit of sewage through faulty joints or cracks in pipes or manholes.

16. Force Main - A pipe under internal pressure created by being on the discharge side of a
pumping station.

17. Gate Valve - Manual, screw-type, pipe valves within the discharge piping that isolate one or
both of the discharge pipes from the force main during maintenance.

18. GPM (gpm) - An abbreviation for gallons per minute.

19. Grout - A fluid mixture of cement, sand, and water that can be poured or pumped easily.

20. Guide Rail System - A device which allows the submersible pump motor unit to be installed in
or removed from the wetwell without disconnecting any piping and without requiring
personnel to enter the wetwell.

21. HDPE - An abbreviation for high density polyethylene (piping).

22. Infiltration - The entrance of groundwater into a sewer system through faulty joints or crecks
in the pipes or manholes.

23. Invert - The lower portion of a sewer or structure; the portion which is below the springline
and is concave upward. Also, the lowest point on the inside surface of a sewer, particularly in
reference to the elevation or slope of the sewer.

24. Mandrel - A device used to check installed flexible pipe for excessive deflection (greater than
5%). A mandrel is specifically sized for the diameter of pipe to be tested. As the mandrel is
pulled through the pipe, excessive deflection in the pipe will prevent its passage.

25. Manhole - A sewer appurtenance installed to provide: 1) access to sewers for inspection and
maintenance; and 2) for changes in sewer direction, elevation, and grade.

W
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26. Maximum Dry Density - The maximum density obtained in a Proctor moisture-density test
using a specific compactive effort and method of compaction specified by ASTM D 698 or
ASTM D 1557.

27. PVC - An abbreviation for polyvinyl chloride (piping).

28. Plumber - The person(s) or firm that subcontracts with a builder to install the plumbing system
in a building or house, including the lateral.

29. Precast - That which is formed in a mold or formed and distributed by the manufacturer as a
complete unit.

30. Proctor Test - A laboratory compacting procedure whereby a soil at a known water content is
placed in a specified manner into a mold of given dimensions, subjected to a compactive effort
of controlled magnitude, and the resulting unit weight determined. The procedure is repeated
for various water contents sufficient to establish a relation between water content and unit
weight.

31. RCP - An abbreviation for reinforced concrete pipe.

32. Record Drawings - Engineering plans which have been revised to reflect all changes to the
plans which occurred during construction.

33. RPM - An abbreviation for revolutions per minute.

34. Sanitary Sewer - A sewer that carries liquid and waterborne wastes from residences,
commercial buildings, industrial plants, and institutions, together with minor quantities of
ground, storm, and surface waters that are not admitted intentionally.

35. SDR - Abbreviation for the standard dimension ratio expressed as the outside diameter of the
pipe divided by the pipe wall thickness.

36. Sewage - Largely the water supply of the common community after it has been fouled by
various uses.

37. Sewer, Collector - A line that receives wastewater directly from property sewer laterals and
transports the wastewater to trunk sewers.

38. Sewer, Lateral - A line from a single user to the collector sewer. A lateral is a sewer that has
no other common sewers discharging into it.

39. Sewer, Trunk - A line to which collector sewers are tributary.

40. Sewer, Interceptor - A sewer that receives flow from two or more trunk sewers and includes
flow from force mains, etc.

41. Springline - The line on the outermost points on the side of a sewer. On a circular sewer, it
would be the line on the points at half the diameter above the invert.

42. Storm Sewer - A sewer that carries storm water and surface water, street wash and other wash
waters or drainage, but excludes domestic wastewater and industrial wastes.

43. Submersible Pumps - Submersible wastewater pumps are vertical, close-coupled, extra
heavy-duty pump and motor units which are designed to operate beneath the liquid they are
pumping.

44. TDH - An abbreviation for total dynamic head.

45. Telemetering - The transmitting of alarm and control signals from remote pump station
controls to a central monitoring location.

46. Valve Vault - Precast or cast-in-place concrete structure housing gate valves, check valves,
and air release valves.
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II. GENERAL ENGINEERING REQUIREMENTS

1. Purpose

1.1  The purpose of this chapter is to describe the engineering and procedural steps required by the
City of Chattanooga from beginning to final acceptance of a sanitary sewer project. These criteria
apply to the development of all facilities that discharge sanitary sewage as part of their normal
operations. This would include but not be limited to subdivisions, trailer parks, apartments,
resorts, schools, service stations, shopping centers, truck stops, motels, industrial waste systems,
laundries, and car wash facilities.

2. Ownership

2.1 Wastewater collection and transport systems, including pumping stations and force mains, will
not be approved for construction unless ownership and responsibility for operation of the
completed system are transferred to and accepted by the City of Chattanooga. Under certain
circumstances, an organization or a person may request approval for construction of wastewater
collection and transport systems, provided the organization or person adopts and implements an
acceptable long-term plan for ownership, operation, and maintenance of the system.

3. Permits

3.1 TItis the owner's responsibility to obtain all necessary permits along streams or rivers, i.e., Corps
of Engineers, TVA, or the Natural Resources Section of the Division of Water Pollution Control.

4. Requirement for Licensed Engineer

4.1 All engineering design reports, plans and specifications, and any other relevant technical
information presented to the City of Chattanooga for approval must bear the stamp of a
professional engineer licensed to practice in the State of Tennessee. The City Engineering
Division cannot act as consulting engineers for owners, but assistance will be given insofar as
possible in developing a suitable and economical project.

5. Existing Sanitary Sewer System Capacity

5.1 Construction of new sewer systems or extensions of existing systems will be allowed only when
the downstream conveyance system and the receiving wastewater treatment facility are capable
of adequately conveying or processing the added hydraulic and organic load.

6. Design Requirements

6.1 The goal of these design requirements is to promote the simplest system available that will meet
the standards of the city while providing maximum ease of operation. While cost comparisons
are important, long-term operability and reliability should be an overriding influence in design of
sanitary sewer systems.

6.2 The design period should be 20 years unless growth of the area dictates other design parameters.
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6.3 As a minimum, the following items shall be considered in the design of the sanitary sewer
system:

6.3.1 Present and future water quality requirements;

6.3.2 Local topography of the area being served by the sanitary sewer system;

6.3.3 The immediate and downstream effects of industrial wastes that may be discharged into the
new system,

6.3.4 System capital costs;

6.3.5 System operating and maintenance costs;

6.3.6 Environmental impact on present and future adjacent land use.

7. Engineering Report

7.1 Every proposed addition to the sanitary sewer system of the City of Chattanooga shall be
accompanied by an engineering report to explain the purpose of the proposed addition. The
engineering report shail assemble basic information, present design criteria and assumptions, and
offer conclusions and recommendations. The report must be sufficiently complete to facilitate
further plan and specification development. The report shall identify and be consistent with all
applicable areawide projects, drainage basins, service areas, comprehensive, and metropolitan
area plans, e.g. 208 and 303(e) plans.

7.2 As a minimum, the engineering report shall include the following information:

7.2.1 Purpose and need for the proposed project;

7.2.2 Present and design population with the method of determination;

7.2.3 Nature and extent of the area to be served, including immediate and probable future

development;

7.2.4 Description of the existing collection system, including general condition and known problems;

7.2.5 Present basis of design, including reliable measurements or analysis of flow and wastewater

constituents, and hydraulic, organic, and solids loadings attributed to residential, commercial,
and industrial users;

7.2.6 The 25-year and 100-year flood elevations and conditions;

7.2.7 Sufficient soils and geologic data to evaluate site conditions, including borings for

representative subsurface conditions when appropriate and identification of Karst feature;

7.3 The engineering report shall be submitted to the office of city engineer, and may be submitted
alone or with the proposed construction plans and specifications. The city engineer will review
and either approve or comment in writing on the report within 30 calendar days.

8. Plans and Specifications

8.1 All plans and specifications must be in accordance with the approved engineering report, and any
changes must be approved in writing by the city engineer prior to construction. All plans and
specifications for sanitary sewer systems shall show the following:

8.1.1 The name, address, and phone number of the owner;

8.1.2 The name, address, and phone number of the engineer;

8.1.3 The seal and signature of the design engineer;

8.1.4 The scale in feet;

8.1.5 A north arrow;
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8.1.6 A location map;

8.1.7 The date of submittal and any revision dates.

8.2 The plans should be clear and legible and drawn to a scale which permits all necessary
information to be shown plainly. Plan and profile sheets should be drawn on D size paper, 24
inches by 36 inches, and should use the standard format of the City of Chattanooga, which is
shown as Figure III - 1, and can be downloaded at www.chattanooga.gov/pubworks/engineering/
design/standards3-2001.pdf. Where practical, sanitary sewer lines shall be drawn with north to
the top or to the left of the sheet. The plan view of the line shall be positioned directly above the
profile view of the same line segment.

8.3 The plans shall show the following information at a minimum:

8.3.1 Profiles for sewer detail with a horizontal scale of not more than 100 feet to the inch and a
vertical scale of not more than 10 feet to the inch. Plan views should be drawn to a
corresponding horizontal scale;

8.3.2 Locations of streets and sewers;

8.3.3 Lines of ground surface, pipe type and size, manhole stationing, invert and surface elevation at
each manhole, and grade of sewer between adjacent manholes;

8.3.4 Manholes should be labeled on the plan and also on the profile correspondingly. Where there is
any question of the sewer being sufficiently deep to allow access by any point of entry, the
elevation and location of the point of entry shall be plotted on the profile of the sewer which 1s
to provide service to the point of entry;

8.3.5 Locations of all special features such as inverted siphons, concrete encasements, elevated
sewers, check dams, and flow monitoring key manholes;

8.3.6 Location of all existing structures below and above ground which might interfere with the
proposed construction, including water mains, gas mains, storm drains, and
telecommunications systems;

8.3.7 Detail drawings of all stream crossings with elevations of the streambed and of normal and
extreme high- and low-water levels to include 25- and 100- year floodplain;

8.3.8 A topographic map with contours shown at 2-foot intervals, including trees over 4" caliper
within 25 feet of centerline of the proposed sewer line.

8.4 A general layout plan must be submitted for projects involving construction or substantial

modification of pumping stations. The plan should show:

8.4.1 The location of the pump station and the extent of the tributary area;

8.4.2 A topographic map with contours shown at 2-foot intervals;

8.4.3 The land use (commercial, residential, and agricultural) existing or proposed for the near future
within a 500-foot radius of the pumping station. Existing buildings and their types within 100
feet of the pumping station property lines should be included;

8.4.4 Elevation of groundwater at the site and maximum elevation of sewage in the collection system
upon occasion of power failure;

8.4.5 Test boring locations and test boring information;

8.4.6 Plan and elevation views of the pump suction (from the wetwell) and discharge piping showing
all isolation valves and gates.

SANITARY SEWER SYSTEM DESIGN & CONSTRUCTION MANUAL CHATTANOOGA, TENNESSEE JANUARY 2003
REVISED AUGUST 2004
-3



WODAUSIRDY TWOOM T T

EBAG AD “Td WE1 R ST

INVN 1odrodd
SIHGE A1E0d 40 INTRINVIRE
VOOONVLLIYHD A0 ALLD

i

L

[

T

“<SEWER. PLan

SEWER, HRoOFIUE

[T

[11]

111

——

L1

[1]

1L

Figure Il — 1



9. Construction Specifications

9.1 Construction specifications supplement the plans by describing the intended project in additional
detail relative to construction products and methods. The specifications shall conform to the
city’s standard specifications and shall include, but not be limited to, all construction information
which is not shown on the drawings and is necessary to inform the contractor in detail of the
design requirements relative to the quality of materials, workmanship and fabrication of the
project, and the type, size, operating characteristics, and rating of equipment; machinery; valves,
piping, and jointing of pipe; electrical apparatus, wiring, and meters; operating tools;
construction materials; miscellaneous appurtenances; and testing for the completed systems.

10. Submittals

10.1 After written approval of the engineering report by the city engineer, the owner or his authorized
representative shall submit five copies of complete construction plans and specifications of the
proposed facilities to the city engineer for review and approval. Written approval must be
received from the city engineer before construction can begin.

10.2 Each sheet of the plans shall be hand-dated with a copy of the seal and signature of the engineer.
Only the title sheet and front cover of the specifications are required to be marked with original
seal, signature, and date.

10.3  The city engineer will review and either approve or comment on the final plans and
specifications within 30 calendar days. Three copies of plans and specifications will be retained
by the city, with the remaining copies returned to the owner. One of the retained city copies will
be forwarded to the Tennessee Department of Environmental and Conservation.

10.4 The City of Chattanooga requires that one stamped copy of the approved plans and specifications
be on the construction site and available for inspection at all times during the construction
process.

11. Revisions to Approved Plans

11.1 Any deviations from approved plans or specifications affecting capacity, flow, operation of units,
or point of discharge shall be approved in writing by the city engineer prior to making any
changes. Revisions to plans or specifications should be submitted at least 10 days in advance of
any construction work which will be affected by such changes to permit sufficient time for
review and approval. Minor structural revisions will be permitted during construction with the
concurrence of the design engineer. As-built plans clearly showing all alterations shall be
submitted to the city at the completion of the work.
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IV. COLLECTION SYSTEMS
1. Design

1.1 Sewer systems shall be designed and constructed to achieve total containment of sanitary wastes
and maximum exclusion of infiltration and inflow. Combined sewers will be not be approved
under any circumstances.

1.2 The following factors must be considered in the design of sanitary sewers:
1.2.1 Peak sewage flows from residential, commercial, institutional, and industrial sources;
1.2.2 Groundwater infiltration and exfiltration;

1.2.3 Topography and depth of excavation;

1.2.4 Treatment plant location;

1.2.5 Soils conditions;

1.2.6 Pumping requirements;

1.2.7 Maintenance, including manpower and budget;

1.2.8 Existing sewers;

1.2.9 Existing and future surface improvements;

1.2.10 Controlling service connection elevations.

[RS]

. Calculations

[\
—

Computations and other data used for design of the sewer system shall be submitted to the city
engineer as a part of the engineering report. Calculations for system capacity shall utilize the
format shown in Table IV - 1 or an approved equivalent.

2.2 New sewer systems shall be designed on the basis of per capita flows or alternative methods.
Documentation of the alternative methods shall be provided.

2.3 New sewer systems designed on the basis of an average daily per capita flow may be designed
for flow equal to that set forth in Table IV - 2. These figures are assumed to cover normal
infiltration and inflow, but an additional allowance should be made where conditions are
unfavorable. If there is an existing water system in the area, water consumption figures can be
used to help substantiate the selected per capita flow.

2.4 Generally, the sewers should be designed to carry, when running full, not less than the following:

2.4.1 Lateral sewers, submains, main, trunk and interceptor sewers should be designed with a
minimum peak design flow as shown in Table IV - 3.

2.4.2 New sewer systems may be designed by alternative methods other than on the basis of per
capita flow rates. Alternative methods may include the use of peaking factors of the
contributing area, allowances for future commercial and industrial areas, separation of
infiltration and inflow from the normal sanitary flow, and modification of per capita flov’ rates
(based on specific data). Documentation of the alternative method used shall be provided.
When infiltration is calculated separately from the normal sanitary flow, the maximum
allowable infiltration rate shall be 25 gallons per day per inch-diameter of the sewer per mile of
SEWer.
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TABLE IV-1 SANITARY SEWER HYDRAULIC DESIGN SUMMARY SHEET SHEET  OF
\ —OF__
PROJECT date:
LOCATION
DESIGNED BY
minimum | velocity capacly

length  |tributary total area  |average peaking peak flow |pipe upstream |downstream |pipe grade |velocity flowing full | flowing full

focation from MH _!to MH (ft.) area (ac.) |(ac) flow (cfs) |factor (cfs) diameter |MH invert |MHinvert (%) (fps) (fps) {cfs)




TABLE V-2 DESIGN BASIS FOR NEW SANITARY SEWER CONSTRUCTION

Discharge Facility

Dwellings

Schoal with showers and cafeteria

School without showers and with cafeteria
Boarding School

Motels at 65 gal/person (rooms only)
Trailer courts at 3 persons/trailer
Restaurants

Interstate or through highway restaurants
Interstate rest areas

Service stations

Factories
Shopping center (no food)

Hospitals

Nursing home (add 75 gals for laundry)
Homes for the Aged

Child Care Center

Laundromats, 9 to 12 machines
Swimming pools

Theaters, auditorium type

Picnic areas

Resort camps, day & night with limited
plumbing

Luxury camps with flush toilets
Churches (no kitchen)

*Includes normal infiltration

Note: In all cases use actual data from similar facilities when possible. Note variations due to factors

Design Units Flow
(gpd)
per person 100
per person 16
per person 12
per person 75
per person 130
per trailer 225
per seat 40
per seat 180
per person 5
per vehicle 10
serviced

per person per 8 hr 25
shift

per 1,000 sq. ft. of 150
ultimate floor

per bed 300
per bed 120
per bed 60
per child and adult 10
per machine 250
per swimmer 10
per seat 5
per person 5
per campsite 50
per campsite 100
per seat 3

such as age, water conservation, etc. Submit all design data used.

TABLE IV - 3 PEAKING FACTORS

BOD
(Ib/day)

0.17
0.04
0.025
0.2
0.26
0.6
0.2
0.7
0.01
0.01

0.05
0.01

0.6
03
0.2
0.01

03
0.001
0.01
0.01
0.05

0.1
.005

TSS Flow

(Ib/day) Duration
(hr)

0.2 24

0.04 8

0.025 8

2 16

.26 16

0.6 24

0.2 16

0.7 16

0.01 24

0.01 16

0.05 Operating
Period

0.0t 12

0.6 24

0.3 24

0.2 24

0.01 Operating
period

0.3 16

0.001 12

0.01 12

0.01 12

0.05 24

0.1 24

0.005 Operating
period

Ratio of Peak
Instantaneous Flow

Average Daily Rate to Average
Flow Rate (gpm) Tributary Population Daily Flow Rate
<70 < 1,000 4.0
> 70 but <300 > 1,000 but < 5,000 3.5
> 300 but < 650 > 5,000 but < 10,000 3.0
> 650 > 10,000 2.5
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3. Gravity Sanitary Sewers

3.1 The minimum pipe size in gravity sanitary sewer systems shall be 8 inches in diameter without a
written variance from the city engineer.

3.2 Sanitary sewers located outside of roadways or other traffic loading should be installed with at
least 30 inches of cover to the top of the pipe, and in all cases must be sufficiently deep to
prevent physical damage from surface loading.

3.3 Sanitary sewers located in roadways or subject to other traffic loading should be installed with at
least 48 inches of cover to the top of the pipe. In roadways where cover is less than 48 inches, DI
pipe or concrete encasement shall be used. In all cases, a minimum of 6 inches of concrete
encasement is required. Sewers installed greater than 18 feet in depth shall be DI.

3.4 DI pipe, concrete encasement, or relocation shall be required when culverts or other conduits are
laid such that the top of the sewer is less than 18 inches below the bottom of the culvert or
conduit.

3.5 Sanitary sewers larger than 3 inches in diameter which are located in roadways or subject to
other traffic loading should be installed inside a steel protective casing.

3.6 The roughness coefficient should be documented for the type of pipe used. However, for ease of
calculation, an "n" value of 0.0115 may be used in Manning's formula for the design of all new
sewer facilities.

3.7 All gravity sanitary sewers shall be designed and constructed to give mean velocities, when
flowing full, of not less than 2.0 feet per second. The allowable minimum slopes shown in Table
IV - 4 should be provided; however, slopes greater than these are desirable. The desirable
minimum slopes in Table [V-4 will provide a velocity of approximately 2.5 feet per second.
Sewers shall be laid with uniform slope between manholes.

TABLE 1V - 4 MINIMUM ALLOWABLE SLOPES

Sewer Minimum Desirable
Size Slope (feet Minimum
(inches) per 100 Slope (feet per
feet) 100 feet)
8 0.26 0.40
10 0.193 0.28
12 0.151 0.22

3.8 Sewers on 18 percent slope or greater shall be anchored securely with concrete anchors or equal.
Maximum anchorage spacing is 36 feet center to center on grades between 18 percent and 25
percent, 24 feet center to center on grades between 25 percent and 35 percent, and 16 feet center
to center on grades that exceed 35 percent.

3.9 Where a smaller sewer line joins a larger one, the invert of the larger sewer should be lowered
sufficiently to maintain the same energy gradient. An approximate method for securing these
results is to place the 0.8 depth point of both sewers at the same elevation.

3. 10 Where velocities greater than 15 feet per second are expected, special provision shall be made to
protect against internal erosion or displacement by shock.

3.11 Manholes shall be installed at the end of each line; at all changes in grade, size, or alignment; at
all intersections; and at distances not greater than 400 feet on sewers 15 inches or less. Greater
spacing may be permitted in larger sewers with a written variance from the city engineer and
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provided it complies with State of Tennessee Department of Environment and Conservation

Design Guidelines.

An outside drop connection shall be provided for a sewer entering a manhole at an elevation of

24 inches or more above the manhole invert. Where the difference in elevation between the

incoming sewer and the manhole invert is less than 24 inches, the invert should be filleted to

prevent solids deposition.

3.13 The minimum inside diameter of manholes should be 48 inches, and larger diameters are
preferable. The minimum clear opening in the manhole frame should be 24 inches to provide safe
access. Manholes connecting significant industries to the system should be larger to provide
space for monitoring and sampling equipment.

3.14 Flow channels in manholes shall be of such shape and slope to provide smooth transition
between inlet and outlet sewers and to minimize turbulence. A minimum slope of 0. 1 ft. drop
across the bottom of the manhole must be provided to maintain cleaning and the hydraulic
gradient. Channeling height shall be to the crowns of the sewers. Benches shall be sloped from
the manhole wall toward the channel to prevent accumulation of solids.

3.15 Watertight manhole covers shall be used wherever the manhole tops may be flooded. Manholes
of brick or segmented block are not acceptable. All new manholes shall be vacuum tested to
assure watertightness. Ventilation of gravity sewer systems should be considered where
continuous watertight sections greater than 1,000 feet in length are incurred. Vent height and
construction must consider flood conditions.

3.16 Line connections directly to the manholes or to short stubs integral with the manholes should be
made with flexible joints. Flexible joints are joints which permit the manholes to settle without
destroying the watertight integrity of the line connections.

3.17 Materials

3.17.1 Any generally accepted material for sewers will be given consideration. The material selected
should be adapted to local conditions such as character of industrial wastes, possibility of
septicity, soil characteristics, abrasion, and similar problems. Careful consideration should be
given to pipes and compression joint materials subjected to corrosive or solvent wastes. Such
pipe and compression joint material should be evaluated for vulnerability to chemical attack,
chemical/stress failure, and stability in the presence of common household chemicals such as
cooking oils, detergents, and drain cleaners.

3.17.2 The specifications shall stipulate that the pipe interior, sealing surfaces, fittings, and other
accessories should be kept clean prior to installation. Pipe bundles should be stored on flat
surfaces with uniform support. Stored pipe should be protected from prolonged exposure (six
months or more) to sunlight with a suitable covering (canvas or other opaque material). Air
circulation should be provided under the covering. Gaskets should not be exposed to oil,
grease, ozone (produced by electric motors), excessive heat and direct sunlight. The contractor
should consult with the pipe manufacturers for specific storage and handling recommendations.

3.17.3 Rigid Pipe: (Not approved for gravity sewers).

3.17.4 Semi-rigid Pipe: Includes DI. Rubber gasket joints shall be specified. All pipe should meet the
appropriate ASTM and/or ANSI specifications.

3.17.5 Flexible Pipe: Includes PVC and HDPE. PVC pipe should have a maximum SDR of 35. All
other flexible pipe that is not classified by the SDR system should have the same calculated
maximum deflection under identical conditions as the SDR 35 PVC pipe. Flexible pipe
deflection under earth loading may be calculated using the formula presented in the
ASCE/WPCF publication; Design and Construction of Sanitary and Storm Sewers. All pipe
should meet appropriate ASTM and/or ANSI specifications. It should be noted that ASTM
D-3033 and D-3034 PVC pipes differ in wall thickness and have non-interchangeable fittings.

(o8]
—
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3.18 Pipe Bedding: All sewers shall be designed to prevent damage from superimposed loads. Proper
allowance for loads on the sewer shall be made because of the width and depth of trench. Trench
widths should be kept to a minimum. Backfill material up to 3 feet above the top of the pipe
should not exceed 6 inches in diameter at its greater dimension.

3.18.1

3.182
3.18.3
3.18.4
3.18.5

3.18.6

3.18.7

3.18.8

3.189

3.19

3.20

3.21
3.22

As a general rule, in roadways where cover is less than 4 feet, DI pipe, solid wall flexible
plastic pipe, or concrete encasement shall be used. In such cases, a minimum encasement
thickness of 6 inches (12 inches for solid wall flexible plastic pipe) is required. For structural
reasons, DI pipe, concrete encasement, or relocation shall be required when culverts or other
conduits are laid such that the top of the sewer is less than 18 inches below the bottom of the
culvert or conduit.

Uncased borings are not permitted for pipe larger than 3 inches.

Special care shall be used in placing bedding in the haunch region.

Rigid Pipe: (Not applicable).

Semi-rigid Pipe: Bedding Classes I, II, 1Il or IV (ML and CL only) as described in ASTM
D-2321 shall be used for all semi-rigid pipe provided with the specified bedding to support the
anticipated load. Underground installation of DI shall be as per ASTM A-746.

Flexible Pipe: Bedding Classes [, 11, or III as described in ASTM D-2321 shall be used for all
flexible pipe, provided the proper strength pipe is used with the specified bedding to support
the anticipated load. Bedding, haunching, initial backfill, and backfill shall be placed in
accordance to ASTM D-2321. It is recommended that polyethylene pipe be installed with
Class I bedding material for bedding, haunching, and initial backfill as described below.
Alternate Bedding Option: As an alternative to the above sub-sections, all sewers shall be
bedded and backfilled with a minimum of 6 inches of Class I material over the top and below
the invert of the pipe.

Deflection Testing: Deflection testing of all flexible pipe shall be required. The test shall be
conducted after the backfill has been in place at least 24 hours. No pipe shall exceed a
deflection of 5%. The test shall be run with a rigid ball or an engineer-approved 9-arm mandrel
having a diameter equal to 95% of the inside diameter of the pipe. The test must be performed
by manually pulling the test device through the line.

Check Dams: Check dams shall be installed in the bedding and backfill of all new or replaced
sewer lines to limit the drainage area subject to the French drain effect of gravel bedding.
Major rehabilitation projects should also include check dams in the design. Dams shall consist
of compacted clay bedding and backfill at least 3 feet thick to the top of the trench and cut into
the walls of the trench 2 feet. Alternatively, compacted 33P mix or concrete encasement may
be used, keyed into the trench walls. Dams shall be placed no more than 500 feet apart. The
preferred location is upstream of each manhole. All stream crossings will include check dams
on both sides of the crossing.

Joints: The method of making joints and the materials used should be included in the
specifications. Sewer joints shall be designed to eliminate infiltration and exfiltration to
prevent the entrance of roots.

Elastomeric gaskets or other types of pre-molded (factory made) joints are required. The butt
fusion joining technique is acceptable for polyethylene pipe. Cement mortar joints are not
acceptable. Field solvent welds for PVC and polyethylene pipe and fittings are not acceptable.
Leakage Testing: Leakage tests shall be specified.

Testing Methods: Testing methods may include appropriate water or low pressure air testing.
The use of television cameras for inspection prior to placing the sewer into service and prior to
acceptance 1s recommended.
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3.23  Low Pressure Air Testing: Low pressure air-testing shall be performed as per ASTM C-828 on
all gravity pipe. The time required for the pressure to drop from the stabilized 3.5 psig to 2.5
psig should be greater than or equal to the minimum calculated test time. (The test criteria
should be based on the air loss rate.) The testing method should take into consideration the
range in groundwater elevations projected and the situation during the test. The height of the
groundwater should be measured from the top of the invert (one foot of H,0 = 0.433 psi).

Table IV-5 gives the minimum test times and allowable air loss values for various pipe size per
100 ft.:

TABLE IV - 5§ MINIMUM TEST TIMES AND AIR LOSS

Pipe Size Time, T Allowable Air Loss, Q
(inches) (sec/100 ft) (ft*/min)

6 42 2.0

8 72 2.0

10 90 2.5

12 108 3.0

4. Protection of Potable Water Supplies

4.1 Physical connections between a public or private potable water supply system and a sanitary
sewer or appurtenance thereto is prohibited.

4.2 Relation to Water Mains

4.2.1 Horizontal Separation: Whenever practical, sewers should be laid at least 10 feet horizontally
from any existing or proposed water main. The distance should be measured edge to edge.
Should local conditions prevent a lateral separation of 10 feet, a sewer may be laid closer than
10 feet to a water main if it is laid in a separate trench and if the elevation of the top (crown) of
the sewer is at least 18 inches below the bottom (invert) of the water main.

4.2.2 Vertical Separation: Whenever sewers must cross under water mains, the sewer shall be laid at
such elevation that the top of the sewer is at least 18 inches below the bottom of the water
main. When the elevation of the sewer cannot be varied to meet the above requirement, the
water main shall be relocated to provide this separation or reconstructed with mechanical-joint
pipe for a distance of 10 feet on each side of the sewer. One full length of water main should
be centered over the sewer so that both joints will be as far from the sewer as possible.

4.3 When it is impractical to obtain proper horizontal and vertical separation as stipulated above, the
sewer shall be designed and constructed equal to the water main pipe and shall be pressure-tested
to assure watertightness. Such arrangements are discouraged and adequate reason shall be
provided to justify the design.

4.4  When it is impractical to obtain proper horizontal and vertical separation as stipulated above, the
city engineer may grant a written variance to the separation requirements. If such a variance is
granted by the city engineer, the sanitary sewer shall be designed and constructed with materials
equal to the water main pipe and shall be pressure-tested to assure watertightness.
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5. Location of Sewers in or near Streams

5.1 Sanitary sewer systems shall be designed to minimize the number of stream crossings. Sanitary
sewer lines entering or crossing streams shall be constructed of DI pipe with mechanical joints,
shall be concrete encased, or shall be so otherwise constructed that they will remain watertight.

5.2 Sanitary sewers crossing streams shall be designed to cross the stream as nearly perpendicular to
the stream flow as possible. Changes in alignment or grade in a stream are not permitted.

5.3 The top of all sewers entering or crossing streams shall be at a sufficient depth below the natural
bottom of the streambed to protect the sewer line. In general, the following cover requirements
must be met:

5.3.1 1 foot of cover (poured in place concrete) is required where the sewer 1s located in rock;

5.3.2 3 feet of cover is required in stabilized stream channels;

5.3.3 7 feet of cover or more is required in shifting stream channels.

5.4 Sanitary sewer structures shall be located so they do not interfere with the free discharge of flow
of the stream.

5.5 Check dams must be installed at all stream crossings, both upstream and downstream, in the pipe
conduit trench. This must be separate from any concrete encasement.

5.6 Check dams must be installed every 500 feet where sanitary sewer runs parallel to streams.

6. Aerial Crossings

6.1 Sanitary sewer pipe attached to piers across ravines or streams shall be allowed when it can be
demonstrated that no other practical alternative exists.

6.2 Support shall be provided for all joints. All supports shall be designed to prevent frost heave,
overturning or settlement. Expansion jointing shall be provided between above-ground and
below-ground sewers.

6.3 The bottom of the pipe should be placed no lower than the elevation of the 50-year flood stage.

7. Inverted Siphons

7.1 Inverted siphons shall not be permitted without special written permission by the city engineer.
8. Force Mains

8.1 Force mains should be not less than 4 inches in diameter, except for grinder pump applications,
and should be constructed of pressure-rated PVC (minimum Class 200), HDPE (minimum SDR
17), or DI pipe.

8.2 A minimum self-scouring velocity of 2 feet per second should be maintained during pump
operation (4 feet per second velocity is desired), and maximum velocity should not exceed 8 feet
per second.

8.3 A sewage air relief valve shall be placed at all high points in the force main to relieve air locking.

8.4 Materials of Construction

8.4.1 The pipe material should be adapted to local conditions, such as character of industrial wastes,

soil characteristics, exceptionally heavy external loadings, internal erosion, corrosion, and
similar problems.
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8.4.2 Installation specifications shall contain appropriate requirements based on the criteria,
standards, and requirements established by the industry in its technical publications.
Requirements shall be set forth in the specifications for the pipe and methods of bedding and
backfilling thereof so as not to damage the pipe or its joints, impede cleaning operations, create
excessive side fill pressures or ovalation of the pipe, or seriously impair flow capacity.

8.4.3  All pipes shall be designed to prevent damage from superimposed loads. Proper allowance for
loads on the pipe shall be made because of the width and depth of trench.

8.5 The force main shall enter the receiving manhole with its centerline horizontal and with an invert
elevation that will ensure a smooth flow transition to the gravity flow section. The force main
must enter the gravity sewer system at a point not more than 1 foot above the flow line of the
receiving manhole. The design should minimize turbulence at the point of discharge.

8.6 Protective coatings shall be installed in the receiving manhole to prevent deterioration as a result
of hydrogen sulfide or other corrosive chemicals.

8.7 Force mains shall be sufficiently anchored within the pump station and throughout the line
length. The number of bends shall be minimized, and thrust blocks, restrained joints, and/or tie
rods shall be provided where restraint is needed.

8.8 Before backfilling, all force mains shall be tested at a minimum pressure of at least 50 percent
above the design operating pressure for at least 30 minutes. Leakage shall not exceed the amount
given by the following formula:

L = NDP)
7,400

Where: L is allowable leakage in gallons per hour,
N is the number of pipe joints,
D is the pipe diameter in inches,
P is the test pressure in psi.

8.9 Force mains shall be sufficiently anchored within the pump station and throughout the line
length. The number of bends shall be as few as possible. Thrust blocks, restrained joints, and/or
tie rods shall be provided where restraint is needed.

8.10 Friction Losses: A “C” factor (surface roughness constant) shall be used that will take into
consideration the conditions of the force main at its design usage. A pipe that is coated with
grease after several years will not have the same C factor as it did when it was first placed into
operation.

8.11 The force main design shall investigate the potential for the existence of water hammer.

9. Pump Stations

9.1 Sanitary sewage pump stations should be located as far as practicable from present or proposed
residential areas. Noise control, odor control, and station landscaping design should be taken into
consideration.

9.2  Where the wetwell is at a depth greater than the water table elevation, special provisions shall be
made to ensure watertight construction of the wetwell. Design of the wetwell shall prevent the
wetwell from floating.

9.3 A minimum of two submersible pump units shall be provided in each pump station, with each
pump capable of handling the expected maximum flow. Pump head and system head curves shall
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be submitted to the city engineer for review and written approval prior to construction.
Submersible pumps must be from the city’s approved list of pump manufacturers and models.

9.4 When the station 1s expected to operate at a flow rate less than one half the average design flow
for an extended period of time, the design shall provide measures to prevent septicity due to
extended holding times in the wetwell.

9.5 All pumps, with the exception of grinder pumps, shall be capable of passing spheres of at least 3
inches in diameter. Pump suction and discharge openings shall be a minimum of 4 inches in
diameter.

9.6 Pumps shall operate under a positive suction head under normal operating conditions.

9.7 Automatic pump control shall be provided such that pumps will come on and go off as the
wetwell level rises and falls. Controls must activate standby pump if water in the wetwell
continues to rise. Submerged pressure transducer controls are preferred for all sewage pump
stations. Provisions should be made to automatically alternate the pumps in use. Each pump
should be equipped with a secure external disconnect switch. Secondary (backup) float switches
shall be provided, one for low wetwell level off and one for high wetwell level on. Float
switches shall utilize an "intrinsically safe" power source.

9.8 Flow meters shall be provided at all pumping stations with flow capacity greater than 100 gpm.
Totalizers shall be provided with graduation in gallons.

9.9 An alarm system for high wetwell levels, pump failures, and power failure shall be provided for
each pump station. The system must provide compatibility with the city’s telemetry system for
relaying the alarm to the Moccasin Bend WWTP. A backup power supply shall be provided for
the alarm system, such that a failure of the primary power source will not disable the alarm
system.

9. 10 A riser from the force main with rapid connection capabilities and appropriate valving shall be
provided for all lift stations to permit hook-up of portable pumps.

9.11 Electrical systems and components shall comply with the National Electrical Code requirements
for Class I Division 1 locations.

9.12 Adequate lighting for the entire pump station site shall be provided.

9.13 Provisions shall be made to facilitate removing pumps, motors, and other equipment, without

" interruption of system service.

9.14 Suitable and safe means of access should be provided to equipment requiring inspection or
maintenance. Manhole steps and ladders shall satisfy all OSHA requirements.

9.15 Shutoff valves shall be placed on the discharge line of each pump for normal pump isolation. A
check valve should be placed on each discharge line between the shutoff valve and the pump.

9.16 Submersible pumps should be readily removable and replaceable without dewatering the wetwell
or requiring personnel to enter the wetwell. Continuity of operation of the other units should be
maintained. ‘

9.17 The control panel shall not be mounted on the wetwell but shall be within close proximity of the
wetwell and suitably protected from weather, humidity, and vandalism. Control panel must
include the following as a minimum:

NEMA 4X stainless steel enclosure, deadfront with hinged internal panel;

NEMA rated combination starter with ambient compensated overloads for each pump;

H-O-A switch and pump run light for each pump;

Non-reset elapsed time meter for each pump;

Duplex wetwell level controller with automatic pump alternator;

Individual alarm lights, hold-in relays, and reset pushbutton for the following:

(1) High and low wetwell levels;

(2) Overtemperature for each pump;

mo Qo o
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3) Seal failure for each pump;

4) Loss of phase/undervoltage;

Thermostatically controlled condensation heater;

External GFI duplex convenience receptacle;

Internal light with switch;

External red flashing alarm light;

External receptacle for portable generator with transfer switch;

Heavy duty oil-tight pilot devices (not miniature);

m. Lightening and surge protection;
n. Separate aluminum or stainless steel sun/rain shield;
0. Alarm terminal strip for connection to city telemetry system to monitor the following:
(1) Low level
(2) High level
3) Power abnormality
(4) Pump No. 1 status
(5) Pump No. 2 status
(6) Pump No. 1 — seal fail
(7 Pump No. 2 — seal fail
(8) Pump No. 1 — motor overtemperature
€)) Pump No. 2 — motor overtemperature
(10)  Control panel intrusion
(11)  Pump failure to start or run
(12)  Analog flow signal (for stations with flow meters)

9.18 All control valves on the discharge line for each pump should be placed in a convenient location
outside the wetwell in separate pits and be suitably protected from weather and vandalism. A
pressure gauge with shutoff valve shall be provided on the force main. The range of the gauge
shall be from 0 to 150% of the pump’s normal operating pressure.

9.19 All structures, including electrical and mechanical equipment, shall be protected from physical
damage by the maximum 100-year flood, and shall remain fully operational during the 25-year
flood.

9.20 All pumping stations shall be accessible by an all-weather road located at or above the 25-year
flood elevation.

9.21 All accessories and hardware inside the wetwell shall be constructed of stainless steel or other
corrosion-resistant materials.

T
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V. CONSTRUCTION
1. Approval of Construction Documents

1.1  Upon written approval of the construction plans and specifications, the construction of
additions or modifications of the sanitary sewer system can commence. The contractor must
give 7 days’written notice to the city prior to beginning actual construction to allow the city
adequate time to schedule construction inspection.

1.2 All construction shall be in conformance with the City of Chattanooga standard construction
drawings and specifications for construction. The standard drawings are available on the
internet at www.chattanooga.gov/pubworks/engineering/Standard Dwgs/index.htm. The
standard construction specifications are available on the City of Chattanooga internet web
site at www.chattanooga.gov/pubworks/engineering/Standard Specs/index.htm.

2. Final Inspection

2.1 All construction projects must have a final inspection to assure compliance with the
approved plans and specifications. A written request for final inspection must be made by
the contractor at least 2 weeks in advance of the scheduled date. The final inspection will be
performed by the city accompanied by the contractor, engineer, and the owner.

2.2 After the final inspection is completed and all deficiencies noted during the inspection are
corrected, the owner shall submit a written request for the city to accept ownership of the
sanitary sewer system for operation and maintenance. The request for acceptance by the city
shall be approved in writing by the city engineer, subject to the owner furnishing all required
documentation, including as-built drawings, video inspection tapes, GIS information,
electronic files, and manufacturer's operation and maintenance instructions. A copy of the
detailed requirements for “Project Record Documents — Section 01720 is available on the

internet at www.chattanooga.gov/pubworks/engineering/Standard_Specs/01720 project
record documents.pdf.

3. Transfer of Ownership

3.1 Owner must transfer the sanitary sewer system to the city as a complete system in good
working order, free from any liens or encumbrances, and must transfer all easements and
real property that are necessary for the operation and maintenance of the system.
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29.

30.
31.
32.
33.
34.
35.

O

. SANITARY SEWER PLANS CHECKLIST

Plans are stamped by a licensed professional engineer

Provide address and phone number of engineer

Flow determinations consistent with Tables IV-2 and IV-3

The receiving system has the capacity for the proposed flows
All geographical features shown, including detention ponds, etc.
Topography and elevations of all existing features shown
Topography and elevations of all proposed features shown
Contours at 2 ft. intervals

Direction of flow in streams indicated

. 100-year flood elevation shown

. Location, size and direction of existing sewers shown

. Location, size and direction of proposed sewers shown

. Plan and profile sheets at 1" = 50 ft. horizontal and 1”7 = 5 ft. vertical

. Manhole numbers shown

. Manhole stations shown

. Deflection angles shown

. Coordinates of manholes shown

. Distance between manholes, pipe size, and slope shown on each line segment

. Elevations conform to City of Chattanooga datum

. Elevations shown at manhole inverts and rims

. All existing utilities and structures, above and below ground shown

. All easements indicated on plans

. All utilities are shown in the easements

. Easement widths are consistent with city’s requirements ‘

. Conflicts (main lines or laterals) with the storm sewer or other utilities are identified
. Laterals shown for each lot (No dual purpose laterals allowed)

. 6 " laterals shown where required by plumbing code

_No collector or trunk sewers are located in storm retention basins or their embankments,

or the 10-year floodplain

Hydraulic design criteria followed, including velocities and slopes per Tables I'V-3 and
V-4

Manhole design and location consistent with Section IV paragraph 3.0

Pipeline depth consistent with Section IV paragraph 3.0

Legends, vicinity map, north arrows, etc. shown

City’s standard notes for public safety sewer construction noted

Date of preparation and revisions noted

Sewers abut at lot line to serve each tract (lot) without crossing another lot
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PUMPING STATION PLANS CHECKLIST
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14.
15.
16.
17.
i8.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.

39.
40.

Plans are stamped by a Licensed Professional Engineer
Flow determinations completed

Wetwell sizing is consistent with Section IV

Force main sizing is consistent with Section IV

Pump rate (gpm) and total dynamic head (TDH) are given
All geographical features shown

Subsurface information, as appropriate, is provided
Topography and elevations of all existing features shown
Topography and elevations of all proposed features shown

. Contours at 2-ft. intervals

. Direction of flow in streams indicated

. 100-year flood elevation shown

. Existing pumping stations, force mains, and trunk sewers within 1 mile radius of the

proposed pumping station shown

Size, minimum grade of sewer at discharge point of force main is given
Location, size, and direction of existing sewers shown

Location, size, and direction of proposed sewers shown

Location, size, and direction of existing force mains shown

Location, size, and direction of proposed force main shown

Manhole numbers shown

Manhole stations shown

Deflection angles shown

Coordinates of manholes and pumping station shown

Distance between manholes, pipe size, and slope shown on each line segment
Benchmarks are shown

Elevations conform to City of Chattanooga datum

Elevations shown at manhole inverts and rims

All existing utilities and structures above and below ground shown

Property lines for the proposed pumping station property are indicated

All easements indicated on plans

All utilities shown in the easements

Legends, vicinity map, north arrows etc. shown

Access roads, parking, turnarounds are shown

Drainage is shown

Fencing of the site is shown

Landscaping is shown

Plan and section views sufficient to indicate what is to be built and what equipment is to
be furnished

All equipment to be furnished is approved by the City of Chattanooga
Elevations are given for all structural components and operational levels of wetwell are
called out

Painting is defined and/or specified

Telemetering system and alarm contact points consistent with existing City of
Chattanooga SCADA system
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APPENDIX A
STANDARD PROCEDURES FOR ACCEPTANCE
OF SANITARY SEWER SYSTEMS
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STANDARD PROCEDURES FOR ACCEPTANCE OF SANITARY SEWER SYSTEM

[

PURPOSE

The purpose of this document 1s to standardize the procedures for acceptance of newly
constructed or modified sanitary sewer systems into the City of Chattanooga regional
wastewater collection and treatment system.

SANITARY SEWER DESIGN APPROVAL

The design of all new sanitary sewer systems proposed to be constructed in the City of
Chattanooga shall be in conformance with the City of Chattanooga standard drawings
and specifications for sanitary sewer construction, including the City of Chattanooga
Sanitary Sewer Design & Construction Manual. Construction plans shall be approved in
writing by the city engineer prior to beginning construction. Each set of plans shall
require stamped approval by the city engineer. (Example of approval stamp shown in

Attachment A). A copy of the stamped plans shall be maintained on site during
construction.

NOTIFICATION OF CONSTRUCTION INITIATION

The contractor must give written notice to the city engineer of the intent to commence
construction operations. This notice must be received by the city engineer at least 7
days prior to beginning construction to allow the assignment of appropriate personnel
for construction monitoring and inspection.

CONSTRUCTION LOG

The contractor must maintain a daily construction log that documents the progress of
the work. All unusual circumstances encountered during the construction operations
shall be documented, along with any minor field changes. Major changes in the
approved design will not be allowed without written approval by the city engineer. A
copy of this log must be furnished by the owner to the city at the completion of the
work, and will be a part of the documentation required for final acceptance by the city.

RECORD DRAWINGS

The owner shall submit to the city an electronic version of the sanitary sewer system as
1t was actually constructed, including horizontal and vertical locations of every manhole
or other structure that was incorporated into the work. The as-built drawings shall be the
true and accurate location and elevation of the structures shown, with a positional
tolerance of 0.07 foot horizontal and 0. 14 foot vertical. English units and NAD 83 state
plane coordinates shall be used. Structures shall be identified by the number shown on
the drawing or provided by the engineer. The electronic file, in ASCII format, shall
provide the following minimum information for sanitary sewer manholes and drainage
structures, including drainage manholes:
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SOP 2003 —1
STANDARD PROCEDURES FOR ACCEPTANCE OF SANITARY SEWER SYSTEM

Sanitary sewer manhole or drainage structure number.

Northing, easting, and rim elevation.

Invert elevation.

Size, material, and direction for each pipe entering and leaving the sanitary sewer
manhole or drainage structure.

oo oo

6. TELEVISION LOGS
The owner shall submit to the city VHS videotapes of the television inspection
conducted on the line as part of the final inspection process. The videotape must be
accompanied by a hard copy written log that records the location of each connection to
the new line.

7. EASEMENT DOCUMENTS

The owner shall submit to the city any and all documents required to provide for a
permanent easement for access and maintenance to all sanitary sewer lines and related
structures. The easement along sanitary sewer lines shall be a minimum of 20 feet in
width, and shall be centered along the line. Larger easements for pump stations or other
structures shall be provided as needed. No structures or permanent landscaping shall be
located within dedicated easements.

8. FINAL INSPECTION

The owner shall submit a written request for final inspection to the city 14 days prior to
the inspection date. The final inspection will be conducted with a representative of the
owner, the contractor, the design engineer, and the city present. A list of corrective
items will be prepared by the city and furnished to the owner, and a followup inspection
will be scheduled after the required corrections are made. The owner will furnish a
written statement to the city that the sanitary sewer system has been constructed and
completed in substantial conformance with the original design documents, as may have
been modified in writing with the consent of the city engineer.

9. FINAL ACCEPTANCE

Upon receipt of all the required documentation from the owner, including the
construction logs, the record drawings, the television logs, the easement documents, and
the certification from the owner that the project was constructed in substantial
conformance to the approved design documents, the city engineer will issue a written
statement of final acceptance to the owner. The owner will provide a full warranty to
repalr or replace any portion of the sanitary sewer system that may prove to be defective
for a period of 365 days after the date of the letter of final acceptance by the city.
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SOP 2003 -1
STANDARD PROCEDURES FOR ACCEPTANCE OF SANITARY SEWER SYSTEM

ATTACHMENT A
SAMPLE APPROVAL STAMP

APPROVED FOR CONSTRUCTION

THE DOCUMENT BEARING THIS STAMP HAS BEEN REVIEWED BY THE CITY OF
CHATTANOOGA UNDER AUTHORITY DELEGATED BY THE TENNESSEE
DEPARTMENT OF ENVIRONMENT AND CONSERVATION DIVISION OF WATER
POLLUTION CONTROL, AND IS HEREBY APPROVED FOR CONSTRUCTION.

THIS APPROVAL SHALL NOT BE CONSTRUED AS CREATING A PRESUMPTION OF
CORRECT OPERATION OR AS WARRANTING BY THE CITY OF CHATTANOOGA
THAT THE APPROVED FACILITIES WILL REACH THE DESIRED GOALS.

APPROVAL OF THIS DOCUMENT EXPIRES 12 MONTHS AFTER THE DATE

AFFIXED BELOW.
CITY ENGINEER DATE
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SECTION 02120
VIDEO TAPING

PART 1 - GENERAL

1.01  SCOPE

A.

The work covered by this section consists of furnishing all labor, equipment, and
material required to provide a video tape record of all easement areas before
construction begins in each area. One copy of the video tape(s) shall be presented
to the Owner for their records.

The purpose of the video tape(s) is to aid the Owner in determining the extent of
construction damage to property in easement areas.

PART 2 — PRODUCTS

2.01 VIDEO TAPE

A.

The video tape shall be a standard VHS video cassette similar or equal to those
produced by Sony, Fuji, or Scotchbrand.

PART 3 - EXECUTION

A.

Contractor shall use a quality video camera with sound available. The camera
must have zoom capabilities, date record, and produce a clear, concise color
picture of the easement area.

Before construction begins, Contractor shall video record each easement by
walking along the sewer alignment, recording all topographic features (i.e. trees,
sheds, gardens, pools, fences, shrubs, buildings, walls, etc.) on line and also to the
left and right of the centerline. The limits shall be determined by the Contractor
and the Engineer as the area estimated to be disturbed by the construction.

Contractor shall add sound to the video tape by denoting the line number, date
and time, and stations at manholes or names and addresses or property owners.

Contractor shall especially record and denote areas of existing damage prior to the
construction (i.e. existing cracks in walls).

END OF SECTION
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SECTION 02220
EARTHWORK

PART 1 - GENERAL

1.01

1.02

SCOPE

A.

This specification section includes earthwork and related operations, including,
but not limited to, clearing and grubbing the construction site, dewatering,
excavating all classes of material encountered, pumping, draining and handling
of water encountered in the excavations, handling, storage, transportation, and
disposal of all excavated and unsuitable material, construction of fills and
embankments, backfilling around structures and pipe, backfilling all trenches
and pits, compacting, all sheeting, shoring and bracing, preparation of
subgrades, surfacing and grading, and any other similar, incidental, or
appurtenant earthwork operation which may be necessary to properly complete
the work.

. The Contractor shall provide all services, labor, materials and equipment

required for all earthwork and related operations necessary or convenient to the
Contractor for furnishing a complete work as shown on the Drawings or
specified in these Contract Documents.

GENERAL

A.

D.

The elevations shown on the Drawings as existing are taken from the best
existing data and are intended to give reasonable, accurate information about
the existing elevations. They are not precise, and the Contractor should satisfy
himself as to the exact quantities of excavation and fill required.

Earthwork operations shall be performed in a safe and proper manner with
appropriate precautions being taken against all hazards.

All excavated and filled areas for structures, trenches, fills, topsoil areas,
embankments and channels shall be maintained by the Contractor in good
condition at all times until final acceptance by the Owner. All damage caused
by erosion or other construction operations shall be repaired by the Contractor
using material of the same type as the damaged material.

If soil borings are available for the area of this work, they will be on file at the
Owner's address where they will be made available for review. This information
is made available to the Contractor for such use as he may choose to make of it
in the preparation of his Bid, but the Owner gives no guarantee, either expressed
or implied, that it represents a true or complete cross-section of all of the
material to be encountered performing the excavation and earthwork on this
project.

02220-1



. Earthwork within the rights-of-way of the State Department of Transportation,
the County Road Department, and the City shall be done in accordance with
requirements and provisions of the permits issued by those agencies for the
construction within their respective rights-of-way. Such requirements and
provisions, where applicable, shall take precedence and supersede the
provisions of these Specifications.

The Contractor shall control grading in a manner to prevent water running into
excavations. Obstruction of surface drainage shall be avoided and means shall
be provided whereby storm water can be uninterrupted in existing gutters, other
surface drains, or temporary drains. Material for backfill or for protection of
excavation in public roads from surface drainage shall be neatly placed and kept
shaped so as to cause the least possible interference with public travel. Free
access must be provided to all fire hydrants, watergates, meters, and private
drives.

. No classification of excavated materials will be made. Excavation and
trenching work shall include the removal and subsequent handling of all
materials excavated or otherwise removed in performance of the contract work,
regardless of the type, character, composition, or condition thereof.

. Tests for compaction and density shall be conducted by the Engineer or by an
independent testing laboratory selected by him. Costs of compaction tests
performed by an independent testing laboratory shall be paid for directly by the
Owner and not as a part of this Contract. The Contractor shall make all
necessary excavations and shall supply any samples of materials necessary for
conducting compaction and density tests. The cost of all retests made necessary
by the failure of materials to conform to the requirements of these Contract
Documents shall be paid by the Contractor.

All earthwork operations shall comply with the requirements of OSHA
Construction Standards, Part 1926, Subpart P, Excavations, Trenching, and
Shoring, and Subpart O, Motor Vehicles Mechanized Equipment, and Marine
Operations, and shall be conducted in a manner acceptable to the Engineer.

1t is understood and agreed that the Contractor has made a thorough
investigation of the surface and subsurface conditions of the site and any

special construction problems which might arise as a result of nearby
watercourses and flood plains, particularly in areas where construction activities
may encounter water-bearing sands and gravels or limestone solution channels.
The Contractor shall be responsible for providing all services, labor, equipment,
and materials necessary or convenient to him for completing the work within
the time specified in these Contract Documents.



PART 2 - EXECUTION

2.01

2.02

INITIAL SITE PREPARATION

A.

Preparatory to beginning of construction operations, the Contractor shall
remove from the site all vegetative growth, trees, brush, stumps, roots, debris,
and any of other objectionable matter, including fences, buildings, and other
structures shown on the Drawings in the construction areas which are
designated for removal or which, if left in place, would interfere with the proper
performance or completion of the contemplated work, would impair its
subsequent use, or would form obstructions therein.

Stumps and roots shall be grubbed and removed to a depth noT less than 5 feet
below grade. All holes or cavities which extend below the subgrade elevation of
the proposed work shall be filled with compacted layers of crushed rock or
earth backfill conforming to the requirements specified here for backfill.
Organic material from clearing operations shall not be incorporated in
excavation backfill or embankment material.

. The Contractor shall exercise special precautions for the protection and

preservation of trees, cultivated shrubs, sod, fences, buildings, and other
structures which are located in the construction area but not within designated
clearing limits as shown on the Drawings or within the limits of embankments,
excavations, or proposed structures. The Contractor shall be responsible for the
repair and/or replacement of any of the aforementioned items damaged by his
operation or construction activities.

. The Contractor shall remove and dispose of all excess material resulting from

clearing or site preparation operations. The Contractor shall dispose of such
materials in a manner acceptable to the Engineer and at an approved location
where such materials can be lawtully disposed.

DEWATERING

A.

The Contractor shall provide and maintain at all times during construction
ample means and devices with which to promptly remove and properly dispose
of all water from any source entering the excavations or other parts of the work.
Dewatering shall be accomplished by methods which will ensure a
dryexcavation and preservation of the final lines and grades of the bottoms of
excavations. Methods of dewatering may include sump pumps, well points,
deep wells, or other suitable methods which do not damage or weaken
structures, foundations, or subgrades. Shallow excavations may be dewatered
using open ditches provided such ditches are kept open and free-draining at all
times. The actual dewatering methods used shall be acceptable to the Engineer.



B. Unless specifically authorized by the Engineer, no concrete or mortar shall be
placed in water nor shall water be allowed to rise over newly-placed concrete or
mortar for at least 24 hours after placement. No concrete structure shall be
exposed to unequal hydrostatic forces until the concrete has reached its
specified 28-day strength. Water shall not be allowed to rise above bedding
during pipe laying operations. The Contractor shall exercise care to prevent
damage to pipelines or structures resulting from flotation, undermining, or
scour. Dewatering operations shall commence when ground or surface water is
first encountered and shall be continuous until such times as water can safely be
allowed to rise in accordance with the provisions of this section. Excavations
shall be protected from the entrance of surface water to the extent possible by
the use of dikes and/or covers.

C. Standby pumping equipment shall be on the job site. A minimum of one
standby unit (a minimum of one for each ten in the event well points are used)
shall be available for immediate installation should any pumping unit fail. The
design and installation of well points or deep wells shall be suitable for the
accomplishment of the work. Drawings or diagrams on proposed well point or
deep well dewatering systems shall be submitted to the Engineer for review.

D. If foundation soils are disturbed or loosened by the upward seepage of water or
an uncontrolled flow of water, the affected areas shall be excavated and
replaced with crushed rock at no cost to the Owner.

E. The Contractor shall dispose of the water from the work in a suitable manner
without damage to adjacent property. Conveyance of the water shall be such as
to not interfere with traffic flow or treatment facilities operation. No water shall
be drained into work built or under construction without prior consent of the
Engineer. The Contractor will be held responsible for the condition of any pipe
or conduit which he may use for drainage purposes, and all such pipes or
conduits shall be left clean and free of sediment.

F. Sedimentation and desilting basins shall be provided as necessary or when
directed by the Engineer to prevent the entrance of excessive or injurious
amounts of sand and silt from surface runoff or dewatering operations into
storm drains or receiving waters. The system used for desanding or desilting the
water shall be a baffled structure and shall provide not less han five minutes
detention time and shall be designed to have a "flow-through" velocity not
exceeding 0.2 feet per second at the anticipated peak flow. The method of
desanding or desilting and the point of disposal shall be subject to the approval
of the Engineer.

G. Water shall be disposed of in such a manner as not to be a menace to the public
health and in accordance with applicable Environmental Protection Agency,
Corps of Engineers, and State Water Quality Control Division standards and
permits, and the Storm Water Division of the Department of Public Works, City
of Chattanooga, Tennessee.



2.03

SHEETING, SHORING, AND BRACING

A. The sides of all excavations shall be sufficiently sheeted, shored, and braced as

necessary to prevent slides, cave-ins, settlement or movement of the banks, to
maintain the excavation clear of all obstructions, and to provide safe working
conditions. Wood or steel sheeting of approved design and type shall be used in
wet, saturated or flowing ground. All sheeting, shoring, and bracing shall have
sufficient strength and rigidity to withstand the pressure exerted and to maintain
shape and position under all circumstances.

. The responsibility for correctly assessing the need for sheeting and analyzing

the stresses induced shall be the total responsibility of the Contractor. Since the
Engineer does not dictate or determine the Contractor's sequence or limits of
excavation, the Engineer assumes no responsibility for sheeting and shoring.
The Contractor must employ or otherwise provide for adequate professional
structural and geotechnical engineering supervision to assess the need for
sheeting and shoring and design same. Results of sheeting and shoring analysis
and design shall be submitted to the Engineer on request.

. Excavations adjacent to existing or proposed buildings and structures, or in

paved streets or alleys shall be sheeted, shored, and braced adequately to
prevent undermining beneath or subsequent settlement of such structures or
pavements. Underpinning of adjacent structures shall be done when necessary
to maintain structures in safe condition. Any damage to structures or pavements
occurring through settlements, water or earth pressures, slides, caves, or other
causes; due to failure or lack of sheeting or bracing, or due to improper bracing;
or occurring through negligence or fault of the Contractor in any other manner
shall be repaired by the Contractor at his own expense.

. Sheeting, shoring, or bracing materials shall not be left in place unless

otherwise specified or shown on the Drawings or ordered by the Engineer in
writing. Such materials shall be removed in such manner that no danger or
damage will occur to new or existing structures or property, public or private,
and so that cave-ins or slides will not take place. Trench sheeting shall be left in
place until backfill has been brought to a level 12 inches above the top of the
pipe. It shall then be cut off and the upper portion removed. Sheeting for
structures shall be left in place until backfill has been brought to a level of 12
inches above the top of the bottom footing. It shall then be cut off and the upper
portion removed.



E. All holes and voids left in the work by the removal of sheeting, shoring. or
bracing shall be filled and thoroughly compacted.

2.04 EXCAVATION
A. GENERAL

1.  Excavation shall include the removal of all material from an area necessary
for the construction of a pipeline, structure, basin, flume, or building.
Excavations shall provide adequate working space and clearances for the work to
be performed therein.

2. Except where otherwise shown on the Drawings, specified herein, or
authorized by the Engineer, all material excavated below the bottom of concrete
walls, footings, and foundations shall be replaced, by and at the expense of the
Contractor, with Class B Concrete to the lines and grades shown on the
Drawings.

3. Where quicksand, soft clay, spongy, swampy, or other materials unsuitable
or subgrade or foundation purposes are encountered below the excavation limits,
they shall be removed and disposed of to the level of suitable material. Areas so
excavated shall be backfilled with Class B Concrete or with compacted layers of
crushed rock, sand, or other approved material conforming to the requirements
specified herein for backfill to the lines and grades shown on the Drawings.

4.  Barriers shall be placed at each end of all excavations and at such places as
may be necessary along excavations to warn all pedestrian and vehicular traffic
of such excavations. Lights shall also be placed along excavations from sunset
each day to sunrise of the next day until the excavations are backfilled. All
excavations shall be barricaded in such a manner to prevent persons from falling
or walking into any excavation.

B. ROCK EXCAVATION

1.  Rock encountered in the process of excavation for structures shall be
uncovered and stripped of all loose materials over the entire limits of excavation.
Rock encountered for removal in a trench section shall be uncovered for a
distance of not less than 50 feet.

2. Rock and large boulders in trenches shall be excavated over the horizontal
limits of excavation and to depths as shown on the Drawings.

3. The space below grade for pipe lines shall then be backfilled to the proper
grade with compacted layers of crushed rock or sand conforming to the
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requirements specified herein for backfill. Where pipe sewers are constructed
on concrete cradles, rock shall be excavated to the bottom of the cradle as
shown on the Drawings.

4. Rock under structures shall be excavated to lines and grades shown on the
Drawings. Unless specified otherwise, where rock excavation has been carried
below grade, the contractor shall backfill to grade with Class B concrete at his
OWN eXpense.

5. ‘Where rock foundation is obtained at grade for over 50 percent of the area
of any one structure, the portion of the foundation that is not rock shall be
excavated below grade to reach a satisfactory foundation of rock. The portion
below grade shall be backfilled with Class B Concrete.

6.  Where rock foundation is obtained at grade for less than 50 percent of any
one structure and satistactory rock cannot be found over the remaining area by
reasonable additional excavation, the rock shall be removed for a depth of 12
inches below grade and the space below grade shall be backfilled to the proper
grade with compacted layers of crushed rock conforming to the requirements
specified herein for backfill.

7. Drilling and blasting operations shall be conducted with due regard for the
safety of persons and property in the vicinity and in strict conformity with
requirements of all ordinances, laws and regulations governing blasting and the
use of explosives. Rock excavation near existing pipelines or other structures
shall be conducted with the utmost care to avoid damage. Injury or damage to
other structures and properties shall be promptly repaired to the satisfaction of
the Owner by the Contractor at his own expense.

8.  Rock excavation for all structures and adjacent trenches under this Contract
and any other rock excavation directed by the Engineer shall be completed
before the construction of any structure is started in the vicinity.

C. BORROW EXCAVATION

1. Wherever the backfill of excavated areas or the placement of embankments
or other fills requires specified material not available at the site or material in
excess of suitable material available from the authorized excavations, such
material shall be obtained from other sources. This may require the opening of
borrow pits at points not immediately accessible from the work. In such cases the
Contractor shall make suitable arrangements with the property owner and shall
pay all costs incident to the borrowed material including royalties, if any, for the
use of the material. Before a borrow pit is opened, the quality and suitability of
the material to be obtained there from shall be approved by the Engineer.



2. Borrow pits shall be cleared, grubbed and finish graded in accordance with
the requirements specified herein.

D. ROADWAY EXCAVATION

Roadway excavation shall consist of excavation for roadways and parking areas
in conformity with lines, grades, cross sections, and dimensions shown on the
Drawings. After shaping to line, grade, and cross section, the subgrade shall be
rolled until compacted to a depth of at least 6 inches to 100 percent of the
maximum density at optimum water content as determined by AASHTO T 99,
Method A. This operation shall include any reshaping and wetting required to
obtain proper compaction. All soft or otherwise unsuitable material shall be
removed and replaced with suitable material.

E. TRENCH EXCAVATION

1. Trench excavation shall consist of the removal of materials necessary for
the construction of water, sewer, and other pipelines and all appurtenant facilities
including manholes, inlets, outlets, headwalls, collars, concrete saddles, piers
and pipe protection called for on the Drawings.

2. Excavation for pipelines shall be made in open cut unless shown otherwise
on the drawings. Trenches shall be cut true to the lines and grades shown on the
Drawings or established by the Engineer on the ground. The banks of trenches
shall be cut in vertical, parallel planes equidistant from the pipe centerline. From
an elevation 12 inches above the top of the pipe to the bottom of the trench, the
horizontal distance between vertical planes for different sizes of pipe shall not
exceed those shown on the Drawings. When sheeting is used, the width of the
trench shall be considered as the distance between the inside faces of the
sheeting. The bottom of the trench shall be cut carefully to the required grade of
the pipe except where bedding materials or cradles are shown, in which case the
excavation shall extend to the bottom of the bedding or cradles as shown on the
Drawings. Minimum pipe cover shall be as shown on the Drawings or specified
in these Contract Documents.

3. The use of a motor-powered trenching machine will be permitted but full
responsibility for the preservation, replacement, and/or repair of damage to any
existing utility services and private property shall rest with the Contractor.

4. Bell holes for bell and spigot pipe and/or mechanical joint pipe shall be
excavated at proper intervals so the barrel of the pipe will rest for its entire
length upon the bottom of the trench. Bell holes shall be large enough to permit
proper installation of all joints in the pipe. Bell holes shall not be excavated
more than 10joints ahead of pipe laying. No part of any bell or coupling shall



be in contact with the trench bottom, trench walls, or granular embedment
when the pipe is jointed.

5. Excavation for manholes, outlets, collars, saddles, piers, and other pipeline
structures shall conform to the additional requirements specified herein for
structural excavation.

6.  Pipe trenches shall not be excavated more than 400 feet in advance of pipe
laying and all work shall be performed to cause the least possible inconvenience
to the public. Adequate temporary bridges or crossings shall be constructed and
maintained where required to permit uninterrupted vehicular and pedestrian
traffic.

7. Unless otherwise specified herein or shown on the Drawings, wherever
pipe trenches are excavated below the elevation shown on the Drawings, the
Contractor, at his own expense, shall fill the void thus made to the proper grade
with Class B Concrete or with compacted layers of crushed rock or sand
conforming to the requirements specified herein for backfill.

8. In all cases where materials are deposited along open trenches they shall be
placed so that no damage will result to the work and/or adjacent property in case
of rain or other surface wash.

. STRUCTURAL EXCAVATION

1. Structural excavation shall consist of the removal of all materials necessary
for the construction of structures, including tanks, foundations, footings,
wetwells, dry wells, box culverts, flumes, channels, buildings, and other
miscellaneous structures.

2. The bottom of structural excavations shall be true to the lines and grades
shown on the Drawings. Faces of excavations shall not be undercut for extended
footings.

Except as provided herein for excavation of unsuitable material or rock. where
the excavation is carried below the grade elevation shown on the Drawings, the
Contractor shall backfill the void thus made to the proper grade with Class B
concrete at his own expense.



2.05 BACKFILLING

A. MATERIALS

Materials for backfilling shall conform to the following requirements:

1.

!\)

SELECT EARTH BACKFILL

Fine, sound, loose earth containing optimum moisture content for
compaction to 90 percent of maximum density, free from all wood,
vegetable matter, debris, and other objectionable material, and having
scattered clods, stones, or broken concrete less than 2 inches in maximum
dimension except that the maximum particle size shall be 3/4 inch when
used with PVC, other flexible thermoplastic pipe, or extremely brittle pipe.

COMMON EARTH BACKFILL

Sound, loose earth containing optimum moisture content for compaction to
90 percent of maximum density, free from all wood, vegetable matter,
debris, and other objectionable material, and having scattered clods, stones,
or broken concrete and pavement less than 6 inches in maximum
dimension. Such backt{ill shall be placed a minimum of one foot above top
of pipe.

SAND

Natural or imported sand conforming to ASTM D1073.

CRUSHED ROCK

Crushed rock conforming to Class A aggregate as specified in Section
903.05 and Section 903.22, Size 7 of the Tennessee Department of
Transportation Standard Specifications for Road and Bridge Construction.

CLASS B CONCRETE

Class B concrete as specified in the Section entitled "Cast-In-Place
Concrete" of these Specifications.

B. GENERAL

1.

Unless otherwise specified herein, earth backfill shall be compacted to not

less than 90 percent of the maximum density at optimum water content as
determined by AASHTO T-99, Method A. Crushed stone and sand shall be
compacted or consolidated to not less than 83 percent of the solid volume density
as determined from the bulk specific gravity by AASHTO T-84 AND T-85 and
the dry weight of the aggregate.
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2. Material that is too dry for adequate compaction shall receive a prior admix
of sufficient water to secure optimum moisture content. Material having
excessive water content shall not be placed at any time.

3. Unless otherwise specified herein backfill material required to be
compacted shall be placed in horizontal layers not to exceed 6 inches in
thickness (before compaction) and compacted in place by ramming, tamping, or
rolling. Compaction shall be accomplished by power driven tools and machinery
wherever possible. Compaction and consolidation of sand and crushed rock
backfill shall be accomplished using vibrating equipment in a manner acceptable
to the Engineer.

C. BACKFILLING TRENCHES

1. The backfilling of sewer, water, and other pipeline trenches shall be started
immediately after the construction of same has been inspected and approved by
the Engineer. Select backfill or bedding material if specified shall be placed in
the trench under and on each side of the pipe in 6-inch layers for the full width of
the trench and thoroughly and uniformly compacted by ramming and/or tamping
to 2 minimum of 90% of the maximum density determined as specified herein.
Select earth backfilling shall start above the class of pipe bedding as specified or
shown the Drawings. Sufficient select earth backfill shall be placed around the
pipe and compacted to provide a cover of not less than 12 inches over the top of
the pipe. Mechanical compactors or tampers shall not be used within 12 inches
of pipe. Compaction in this area shall be accomplished by hand methods. Sand or
specified crushed stone bedding material shall be substituted for select earth
backfill when the pipe is bituminous coated steel pipe or wrapped steel pipe or
when crushed stone trench backfill is required. Backfilling shall proceed
simultaneously on both sides of the pipe to prevent lateral displacement.

2. Caution shall be used during backfill operations for PVC or other flexible
thermoplastic pipe (non-pressure or sewer pipe) to prevent pipe deformation.
PVC or other flexible thermoplastic pipe (sewer pipe) shall not be subjected to
roller or wheel loads until a minimum of 36 inches of backf{ill has been placed
over the top of the pipe and a hydrohammer shall NOT be used until a minimum
depth of 48 inches backfill has been placed over the top of the pipe.

3. Backfilling of PVC pressure pipe or other tlexible thermoplastic pipe
(water pipe) shall be as described in Paragraph 1 above.

4. In streets, alleys, across sidewalks and driveways, paved areas, and at any
other places subject to vehicular traffic
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or other superimposed loads, crushed rock backfill shall be placed and
compacted in 6-inch layers from the level of 12 inches above the top of the pipe
upward for the full depth of the trench, except for the top 48 inches of backfill,
which shall be compacted pugmill mix. Crushed rock shall be clean, uniform-
sized stone placed in lifts of 6 inches maximum and compacted by use of a
hydrohammer or approved vibratory compactor for the full depth of the trench,
except for the top 48 inches of crushed rock backfill, which shall be compacted
pugmill mix.

5. Trenches under concrete slabs and footings of structures shall be
completely backfilled with compacted sand or crushed rock or filled with Class
B concrete as shown on the Drawings.

6.  Inall other areas not affected by superimposed loads, common earth
backfill may be placed from a level of 12 inches above the top of pipe upward
for the full depth of the trench without compaction. At these places, backfill shall
be neatly rounded over the trench to sufficient height to allow for settlement to
grade after consolidation. In no event, however, will storm water be allowed to
pond due to the backfilled trench.

7. All backfilling shall be done in such a manner that the pipe or structure
over or against which it is being placed will not be disturbed or injured. Any pipe
or structure injured, damaged, or moved from its proper line or grade during
backfilling operations shall be removed and repaired to the satisfaction of the
Engineer and then rebackfilled.

D. BACKFILLING AROUND STRUCTURES

1. Backfilling around structures shall consist of common earth backfill placed
in 6-inch layers and compacted by tamping to a minimum of 90% of the
maximum density determined as specified herein for the full depth of the
excavation from the bottom to the finished grade. No backfill shall be placed
against concrete structures until the concrete has reached its specified 28-day
compressive strength. Where practical, compaction of structural backfill shall be
accomplished by power-driven tamping equipment.

2. Where crushed rock mats under slabs and foundations are called for on the
Drawings, the Contractor shall excavate below grade to the depth of the crushed
rock mat as shown on the Drawings and shall install a compacted crushed rock
bed. This shall be finished to a true line or plane and even with the subgrade of
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2.06

the concrete foundations, piers, footings or slabs. Before placing any crushed
rock. all loose earth or debris shall be removed. This crushed rock mat shall
extend 12 inches beyond all slabs and foundations or to edges of sheet piling.

3.  Crushed rock mats, 12 inches or less in thickness shall be constructed of
compacted layers of crushed rock conforming to Section 903.22, Size Number
67 (3/4-inch to No. 4), of the Tennessee Department of Transportation, Standard
Specifications for Road and Bridge Construction.

4. Crushed rock mats of thickness greater than 12 inches shall have the top 12
inches constructed of compacted layers of crushed rock as specified above. That
portion below the top 12 inches shall be constructed of compacted layers of
crushed rock conforming to Section 903.05, Class A, with a modified gradation
of 6 inches to dust as received trom the crusher.

5. Unless otherwise shown on the Drawings, the use of earth backfill to
support footings, foundations, and structures shall not be permitted.

FILLS AND EMBANKMENTS

A. FHills and embankments shall consist of all earth fills except backfills in trenches
or around structures. Unless special material is specified or shown on the
Drawings, material for tills and embankments shall consist of excavated material
from structures or of a mixture of such excavated materials and materials borrowed
from other sources by the Contractor. All material used for fills and embankments
shall be free from wood, vegetable matter, debris, soft or spongy earth or clay, large
rock, or other objectionable material and shall be acceptable to the Engineer.

B. Material shall be placed in the fill or embankment in successive layers 6 inches
or less in thickness before compaction, each layer being approximately horizontal
and extending to the full limit of the required cross section and shall be compacted
at optimum water content over the entire surface to not less than 95% of the
maximum density as determined by AASHTO T-99, Method A. The process shall
be repeated for each layer of material until the fill or embankment conforms to the
plan lines, grades, and cross-sections. The degree of compaction and moisture
content required, the method of tamping, and the equipment used shall be approved
by the Engineer.

C. The area over which the fill or embankment is to be constructed shall first be
cleared of all vegetation, debris, and other objectionable material and, if the ground
1s in a loose, uncompacted condition, it shall be compacted to a maximum density
determined as specified herein.
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D. No material shall be placed beyond the sloping lines of embankment unless so
ordered by the Engineer. Material allowed to be placed beyond the lines of
embankment shown on the Drawings will be compacted as required above unless
otherwise authorized by the Engineer.

E. Material for embankments or roadway f{ills shall be placed in 6-inch maximum
lifts and shall be compacted by rolling with power rollers weighing not less than 10
tons, with sheeps foot rollers, with vibrating rollers, or with pneumatic tire rollers,
as required to accomplish the work. While and as each layer is deposited, water
shall be applied in sufficient amount to ensure optimum moisture to secure the
compaction specified.

F. The use of truck, carryalls, scrapers, tractors, or other heavy hauling equipment
shall not be considered as rolling in lieu of rollers, but the traffic of such hauling
equipment shall be distributed over the fill in such a manner as to make the use of
the compaction afforded thereby as an addition to compaction by the use of rollers.

G. Wherever a trench passes through a fill or embankment, the fill or embankment
material shall be placed and compacted to an elevation 12 inches above the top of
the pipe before the excavation of the trench begins.

H. On subgrades for all roadbeds, the density for the top 6 inches of the finished
subgrade shall be equal to not less than 100% of the maximum density as determine
by AASHTO T-99, Method A. When field tests show failure to meet the density
requirement, the subgrade shall be loosened by disking, harrowing or other
approved methods to a depth of not less than 6 inches, then reshaped and
recompacted as indicated in this paragraph.

DISPOSAL OF WASTE AND UNSUITABLE MATERIALS

A. All materials removed by excavation, which are suitable for the purpose, shall
be used to the extent possible for backfilling pipe trenches, foundation, and
footings and for making embankment fills or for such other purposes as may be
shown on the Drawings. All materials not used for such purposes shall be
considered as waste materials and the disposal thereof shall be made by the
Contractor in a manner and at locations subject to the approval of the Engineer.

B. Waste materials shall be spread in uniform layers and neatly leveled and
shaped. Spoil banks shall be provided with sufficient and adequate openings to
permit surface drainage of adjacent lands.

C. Unsuitable materials, consisting of wood, vegetable matter, debris, soft or
spongy clay, peat, and other objectionable material so designated by the Engineer
shall be removed from the work site and disposed of by the Contractor in a
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manner and at a location approved by the Engineer.

D. No unsuitable or waste material shall be dumped on private property unless
written permission is furnished by the Owner of the property and unless a dumping
permit is issued from the local jurisdiction.

FINAL GRADING

A. After other earthwork operations have been completed, the sites of all
structures, roads, and embankments shall be graded within the limits and to the
elevations shown on the Drawings. Grading operations shall be so conducted that
materials shall not be removed or loosened beyond the required limits. The finished
surfaces shall be left in smooth and uniform planes such as are normally obtainable
from the use of hand tools. If the Contractor is able to obtain the required degree of
evenness by means of mechanical equipment he will not be required to use hand
labor methods. Slopes and ditches shall be neatly trimmed and finished to slopes
shown on the Drawings unless otherwise approved by the Engineer.

B. Unless otherwise specified or shown on the Drawings, all finished ground
surfaces shall be graded and dressed to present a surface varying not more than plus

or minus 0.10 foot as regards local humps or depressions and shall be acceptable to
the Engineer.

TOPSOIL

A. All areas to be sprigged or planted with trees, shrubs, or grass as shown on the
plans shall be prepared by grading to a smooth, even surface to a level 4 inches or
other specified depth below the elevation of the finished grade shown on the
Drawings. It shall then be brought to a neat and finished grade by the addition of 4
inches or other specified depth of approved topsoil as specified or directed in
Section 02485.

B. Topsoil removed from the construction area may be stockpiled and reused or
topsoil may be obtained from approved borrow areas. If obtained from borrow
areas, the Contractor shall make suitable arrangements with the property owner and
shall pay all costs incident to the borrowed material including royalties.

SETTLEMENT

A. The Contractor shall be responsible for all settlement of backfill, fills, and
embankments which may occur within one (1) year after final acceptance of the
work by the Owner.

B. The Contractor shall make, or cause to be made, all repairs or replacement made
necessary by settlement within 30 days after receipt of written notice from the
Engineer or Owner.
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PREVENTION OF BLASTING DAMAGE

A. GENERAL

The Contractor shall be responsible for all property damage and personal injury
caused by blasting for excavation work on this project. This includes events in
which flying debris, air blast, or ground vibrations cause personal injury or
property damage.

B. PREVENTING DAMAGE BY FLY-ROCK

A qualified Explosive Engineer and experienced Powder Foreman shall be
available to direct and supervise the design of the blasting work. This shall
consist of selecting the correct burden, spacing and stemming dimensions for the
explosives used and the rock being blasted. This includes, but is not limited to,
controlling water in the blast hole and using the proper stemming. The objective
is to select the optimum blast dimensions which ensure that just enough
explosive is available to break the rock, and that there is no excess explosive to
propel the rock fragments beyond safe limits.

Blasting mats and/or backfill materials shall be used for each "shot" to help
confine the limits of fly-rock in populated areas.

Traffic and access to blasting areas shall be closed off and blasting signals
audible for 2,000 feet shall be sounded in time for all workers and nearby
residents to get under cover. Also, residents immediately adjacent to a blast
should be notified personally before any blast occurs.

C. PREVENTING DAMAGE BY AIR BLAST

Design measures shall be taken to reduce or control air blast to levels below
which actual damage will not occur. Microphones to which a metering device is
attached to record over pressure levels shall be used to monitor air results of all
blasts. These records shall be filed and maintained throughout the construction
of the project.

The use of detonating cord on the surface shall be avoided.

The use of sufficient burden, spacing and stemming to prevent the premature
release of explosive gases shall be required for all blasting in closely populated
areas.

The specific gravity of stemming material shall always be equal to or greater
than that of the rock, and its length equal to 0.7 of the burden. The shape of the
stemming material shall be coarse and angular.

There should be no top priming of any holes.
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Decking shall be used to bridge limestone cavities or other weak areas in any
hole.

In closely populated areas, all blast shall be designed to limit the peak particle
velocity to less than two (2) inches per second.

D. PREVENTING DAMAGE BY GROUND VIBRATIONS

The Explosive Engineer and Powder Foreman shall design each "shot" to obtain
the desired fragmentation without providing extra explosives which could be
used to produce ground vibrations. In closely populated areas where old
residential or auxiliary structures in poor condition exists, the two (2) inches per
second peak particle velocity limit shall be lowered. Monitoring of these
structures with seismographs shall be required and the data filed and maintained
for the duration of the project.

Delay intervals such as millisecond caps or millisecond connectors shall be used
to reduce the vibration effects of large blasts to the range of smaller charges at
reduced peak particle velocity.

Tight confined shots that require increased powder charges shall not be
attempted.

Excessive sub-drilling shall not be permitted.

In decking charges where small weights of powder are used, the inert material
between decks shall be one (1) to two (2) feet thick.

The use of sensitive explosives such as straight dynamite shall not be permitted.

In drilling blast holes with cavities, the driller shall measure the depth and size of
each cavity encountered. This log shall be used by the Powder Foreman in
loading the explosive in the rock parts and filling with the stemming material in
cavity parts.

Delay pattern shall be designed to provide maximum amount of free faces which
reduces the amount of energy-transfer in ground vibrations.

Where potential settlement of a structure is involved, a pre-split line shall be

required to help reduce the peak particle velocity beneath the structure to be
protected.
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SECTION 02242
CLAY OR FLOWABLE MORTAR FILL FOR CUTOFF WALLS
PART 1 - GENERAL
1.01 SCOPE
The work covered by this section includes furnishing all labor, equipment, and materials
to forma cutotf consisting of flowable mortar fill or clay material at the location shown
on the Drawings or as directed by the Engineer.
PART 2 - PRODUCTS
2.01 MATERIALS FOR FLOWABLE MORTAR FILL
A.  Materials used in this construction shall meet the following requirements:
Material Specification
Portland Cement Type 1 AASHTO M §5
Fly Ash, Class C or Class F AASHTO M 295
Water Potable
Chemical Additives AASHTO M 194

B. Fine aggregate shall be well graded from coarse to fine and when tested by means
of laboratory sieves, shall conform to the following requirements:

Total Percent
Sieve Size Passing by Weight
3/4-inch 100
No. 4 95-100
No. 16 50-90
No. 50 10-30
No. 200 0-10

2.02  PROPORTIONING FOR FLOWABLE MORTAR FILL

A. Flowable mortar shall be proportioned as follows:

Material Per Cubic Yard
Portland Cement, Type 1 100 Ibs. (maximum)
Fly Ash, Class C or F 250 Ibs. (minimum)
Fine Aggregate 2,800 lbs.

Water 60 gals. (approximate)
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B. The above proportions may be adjusted by the Engineer to obtain the consistency
required for satisfactory flow. Consistency shall be determined as follows:

Place an open-ended cylinder (pipe) 3 inches in diameter by 6 inches in heights in
an upright position on a smooth, level surtace. Fill the cylinder with a representative
sample of the flowable mortar proposed for use. Remove the cylinder by lifting it
straight up thus allowing the sample to diffuse on the smooth, level surface. the
flowable mortar should diffuse into a circular shape having an approximate diameter
of not less than 8§ inches.

2.03 FOR CLAY CUTOFF WALL
A. Clay material shall have no organic material.
B. Clay material shall be compacted to 95 percent Standard Proctor.
PART 3 - EXECUTION
3.01 GENERAL
A. Flowable mortar shall be used where cutoffs are required and the area is in streets,
alleys, across sidewalk and driveways, and at any other place subject to vehicular

traffic or other superimposed loads.

B. Installation of cutoffs shall be according to "Backfilling Trenches" in Section 02220,
"Earthwork."

C. The flowable mortar shall be covered or otherwise protected while in the plastic
state. Backfill shall not be placed on the flowable mortar prior to final set or
hardening as determined by the Engineer.

D. Cutoff material shall be placed from bottom of trench to top of ground.

END OF DOCUMENT



SECTION 02270
SLOPE PROTECTION AND EROSION CONTROL

PART 1 - GENERAL

1.01 SCOPE

A. This section shall consist of temporary control measures as shown in the plans or
directed by the ENGINEER during the life of the Contract to control erosion and
water pollution, through the use of berms, sediment basins, fiber mats, netting,
mulches, grasses, slope drains, temporary silt fences, and other control devices.

B. The temporary pollution control provisions contained herein shall be coordinated
with the permanent erosion control features, to assure economical, effective, and
continuous erosion control throughout the construction and post-construction
period.

C. The City of Chattanooga, Department of Public Works, Storm Management
Division guidelines, "General Criteria for Controlling Erosion and Sediment from
Land Disturbing Activities." 1988 edition shall be included in these specifications
by references.

PART 2 - PRODUCTS

2.01 SEDIMENT STRUCTURES

Sediment basins, ponds, and traps, are prepared storage areas constructed to trap and
store sediment from erodible areas in order to protect properties and stream channels
below the construction areas from siltation.

2.02 TEMPORARY SEEDING AND MULCHING

Temporary seeding and mulching are measures consisting of seeding, mulching,
fertilizing, and matting utilized to reduce erosion. All cut and fill slopes including
waste sites and borrow pits shall be seeded when and where necessary to eliminate
erosion. See Section 02485.

2.03 BALED HAY OR STRAW CHECKS

A. Baled hay or straw erosion checks are temporary measure to control erosion and
prevent siltation. Bales shall be either hay or straw containing five (5 ) cubic feet
or more of material.

B. Baled hay or straw checks shall be used where the existing ground slopes toward

or away from the embankment, along the toe of slopes, in ditches, or other areas
where siltation erosion or water run-off is a problem.
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2.04 TEMPORARY SILT FENCES

Silt fences are temporary measure utilizing woven wire or other approved material
attached to posts with filter cloth composed of burlap, plastic filter fabric, etc., attached
to the upstream side of the fence to retain the suspended silt particles in the run-off
water.

2.05 EROSION CONTROL FABRIC

Erosion control fabric shall be Hold/Gro Erosion Control Fabric as manufactured by
Gulf States Paper Corporation, or approved equal, and shall consist of strips of
biodegradable paper, interwoven with yarn that is subject to degradation by ultraviolet
light.

PART 3 - EXECUTION
3.01 PROJECT REVIEW

Prior to the preconstruction conference, the Contractor shall meet with the ENGINEER
and go over in detail the expected problem areas in regard to the erosion control work.
Different solutions should be discussed so that the best method might be determined. It
1s the basic responsibility of the Contractor to develop an erosion control plan
acceptable to the ENGINEER.

3.02 PRECONSTRUCTION CONFERENCE

At the preconstruction conference, the Contractor shall submit for acceptance his
schedule for accomplishment of temporary and permanent erosion control work, as are
applicable for clearing and grubbing, grading, bridges and other structures at
watercourses, construction, and paving. He shall also submit for acceptance his
proposed method of erosion control on haul roads and borrow pits and his plan for
disposal of waste materials. No work shall be started until the erosion control schedules
and methods of operations have been accepted by the ENGINEER.

3.03 CONSTRUCTION REQUIREMENTS

A. The ENGINEER has the authority to limit the surface area of erodible earth
material exposed by clearing and grubbing, excavation, and borrow and fill
operations, and the authority to direct the Contractor to provide immediate
permanent or temporary pollution control measures to prevent contamination of
adjacent streams or other watercourses, lakes, ponds, or other water impoundment.
Such work may involve the construction of sediment basins, and use of temporary
mulches, mats, seeding or other control devices or methods as necessary to control
erosion. Cut and fill slopes shall be seeded and mulched as the excavation
proceeds to the extent directed by the ENGINEER.

B. The Contractor shall be required to incorporate all permanent erosion control

features into the project at the earliest practicable time as outlined in his accepted
schedule. Temporary pollution control measures shall be used to correct conditions
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that develop during construction that were not foreseen during the design stage that
are needed prior to installation of permanent pollution contro! features; or that are
needed temporarily to control erosion that develops during normal construction
practices, but are not associated with permanent control features on the project.

C. Where erosion is likely to be a problem, clearing and grubbing operations should
be so scheduled and performed that grading operations and permanent erosion
control features can follow immediately thereafter if the project conditions permit;
otherwise erosion control measures may be required between successive
construction stages. Under no conditions shall the surface area of erodible earth
material exposed at one time by clearing and grubbing, exceed 15,000 square feet
without approval by the ENGINEER.

D. The ENGINEER will limit the area of excavation, borrow, and embankment
operations in progress commensurate with the Contractor's capability and progress
in keeping the finish grading, mulching, seeding, and other such permanent
pollution control measures current in accordance with the accepted schedule.
Should seasonal limitations make such coordination unrealistic, temporary erosion
control measures shall be taken immediately to the extent feasible and justified.

E. Under no conditions shall the amount of surface area or erodible earth material
exposed at one time by excavation or fill within the project area exceed 15,000
square feet without prior approval by the ENGINEER.

F. The ENGINEER may increase or decrease the amount of surface area of erodible
earth material to be exposed at one time by clearing and grubbing, excavation,
borrow and fill operations as determined by his analysis of project conditions.

G. In the event of conflict between these requirements and Federal or State or local
agencies, the more restrictive laws, rules, or regulations shall apply.

3.04 CONSTRUCTION OF STRUCTURES

A. SEDIMENT STRUCTURES

1. Sediment structures shall be utilized to control sediment at the foot of
embankments where slope drains outlet; at the bottom as well as in the ditch
lines atop waste sites; in the ditch lines or borrow pits. Sediment structures may
be used in most drainage situations to prevent excessive siltation of pipe
structures. All sediment structures shall be at least twice as long as they are
wide.

S

When use of temporary sediment structures are to be discontinued, all sediment
accumulation shall be removed, and all excavation backfilled and properly
compacted. The existing ground shall be restored to its natural or intended
condition.



B. TEMPORARY SEEDING AND MULCHING

Seeding and mulching shall be performed in accordance with the section entitled

"Seeding and Mulching.

1"

C. BALED HAY OR STRAW EROSION CHECKS

Hay or straw erosion checks shall be embedded in the ground 4 to 6 inches to
prevent water flowing under them. The bales shall also be anchored securely to the
ground by wooden stakes driven through the bales into the ground. Bales can
remain in place until they rot, or be removed after they have served their purpose,
as determined by the ENGINEER. The Contractor shall keep the checks in good
condition by replacing broken or damaged bales immediately after damage occurs.
Normal debris clean-out will be considered routine maintenance.

D. TEMPORARY SILT FENCES

1.

[

Temporary silt fences shall be placed on the natural ground, at the bottom of
fill slopes, in ditches, or other areas where siltation is a problem. Silt fences
are constructed of wire mesh with a covering of burlap or some other suitable
material on the upper grade side of the fence and anchored into the soil.

The Contractor shall be required to maintain the silt fence in a satisfactory
condition for the duration of the project or until its removal is requested by
the ENGINEER. The silt fence becomes the property of the Contractor
whenever the fence is removed.

E. EROSION CONTROL FABRIC

1.

Fabric shall be installed immediately after seeding operations have been
completed in work areas. Mulch shall not be used under the fabric.

Installation instructions shall be supplied by the manufacturer, and fabric
shall be applied in accordance with the manufacturer's recommendation as
directed by the specifier.

Fabric shall be unrolled and draped loosely, without stretching, so that
continuous ground contact is maintained. In ditches, fabric shall be unrolled
and applied paralle] to the flow direction. On slopes, fabric shall be applied
parallel to the slope direction unless the ENGINEER approves an alternate
application method.

In ditches and on slopes, each upslope and each downslope end of each

piece of fabric shall be placed in a 4-inch trench, stapled on 9-inch centers,
backfilled and tamped. Where one roll ends and a second roll starts, the
upslope piece shall be brought over the end of the downslope roll so that there
is a 12-inch overlap, placed in a 4-inch trench, stapled on 9-inch centers,
backfilled and tamped.
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5. On slopes where two or more widths of fabric are applied, the two edges
shall be overlapped according to manufacturer's installation instructions and
stapled at 18-inch to 24-inch intervals along the exposed edge of the lap joint.
The body of the fabric shall be stapled in a grid pattern with staples 3 feet
maximum on center each way.

6. Where heavy concentrations of water or extremely erodible soil conditions
exist, erosion checks shall be installed at intervals up to 50 feet as directed by
the ENGINEER. Erosion checks shall be a 4-inch deep trench perpendicular
to the flow line across the width of the fabric. The fabric shall be stapled at 9-
inch intervals along the bottom of the trench across the entire width of the
fabric, backfilled and stamped.

3.05 MAINTENANCE

A. The temporary erosion control features installed by the Contractor shall be
acceptably maintained by the Contractor until no longer needed or permanent
erosion control methods are installed. Any materials removed shall become the
property of the Contractor.

B. In the event that temporary erosion and pollution control measures are required due
to the Contractor's negligence, carelessness, or failure to install permanent controls
as a part of work as scheduled, and are ordered by the ENGINEER, such work
shall be performed by the Contractor at his own expense.

C. Where the work to be performed is not attributed to the Contractor's negligence,
carelessness, or failure to install permanent controls and falls within the
specifications for a work item that has a contract price, the units of work shall be
paid for at the proper contract prices.

3.06 EROSION CONTROL OUTSIDE PROJECT AREA

Temporary pollution control shall not include construction work outside the project
area where such work is necessary as a result of construction such as: borrow pit
operations, haul roads and equipment storage sites. Bid Price in such cases shall not
include all necessary clearing and grubbing, construction incidentals, maintenance, and
site restoration when no longer needed. This will be the responsibility of

the Contractor.

END OF DOCUMENT
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SECTION 02485
SEEDING AND MULCHING

PART 1 - GENERAL

1.01 SCOPE
A. The Work covered by this Section consists of furnishing ail labor, equipment, and

material required to place topsoil, seed, commercial fertilizer, agricultural
limestone, and mulch material, including seedbed preparation, harrowing,
compacting, and other placement operations on graded earthen areas as described
herein and/or shown on the Drawings. In general, seeding operations shall be
conducted on all newly graded earthen areas not covered by structures, pavement,
or sidewalks; all cleared or grubbed areas which are to remain as finish grade
surfaces; and on all existing turf areas which are disturbed by construction
operations and which are to remain as finish grade surfaces. Areas disturbed by
borrow activities shall also be seeded according to these Specifications.

The Work shall include temporary seeding operations to stabilize earthen surfaces
during construction or inclement weather and to minimize stream siltation and
erosion.

1.02 QUALITY ASSURANCE

A. Prior to seeding operations, the CONTRACTOR shall furnish to the ENGINEER

B.

C.

labels or certified laboratory reports from an accredited commercial seed
laboratory or a state seed laboratory showing the analysis and germination of the
seed to be furnished. Acceptance of the seed test reports shall not relieve the
CONTRACTOR of any responsibility or liability for furnishing seed meeting the
requirements of this section.

Prior to topsoil operations, the Contractor shall obtain representative samples and
furnish soil test certificates including textural, pH, and organic ignition analysis
from the State University Agricultural Extension Service or other certified testing
laboratory.

All existing lawns encountered shall be replaced with topsoil and seeding of the
same type and quality as that existing prior to construction and shall be restored to
original condition or better.

PART 2 - PRODUCTS

2.01 TOPSOIL

A. The CONTRACTOR shall place a minimum of 4 inches of topsoil over all graded

earthen areas and over any other areas to be seeded. Sources of topsoil shall be
approved by the ENGINEER prior to disturbance.
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B. Topsoil shall be a friable loam containing a large amount of humus and shall be
original surface soil of good, rich, uniform quality, free from any material such as
hard clods, stiftf clay, hardpan, partially disintegrated stone, pebbles larger than 1/2
inch in diameter, lime, cement, bricks, ashes, cinders, slag, concrete, bitumen or its
residue, boards, sticks, chips, or other undesirable material harmful or unnecessary
to plant growth. Topsoil shall be reasonably free from perennial weeds and
perennial weed seeds, and shall not contain objectionable plant material, toxic
amounts of either acid or alkaline elements or
vegetable debris undesirable or harmful to plant life.

C. Topsoil shall be natural topsoil without admixture of subsoil material, and shall be
classifiable as loam, silt loam, clay loam, sandy loam, or a combination thereof.
The pH shall range from 5.5 to 7.0. Topsoil shall contain not less than 5 percent
nor more than 20 percent, by weight, of organic matter as determined by loss on
ignition of oven-dried samples to 65 degrees C. The ignition test shall be
performed on samples which have been thoroughly oven-dried to constant weight
at a temperature of 221 degrees F.

2.02 SEED

A. Seed shall be delivered in new bags or bags that are sound and labeled in
accordance with the U.S. Department of Agriculture Federal Seed Act.

B. All seed shall be from the last crop available at time of purchase and shall not be
moldy, wet, or otherwise damaged in transit or storage.

C. Seed shall bear the growers analysis testing to 98% for purity and 90% tfor
germination. At the discretion of the ENGINEER, samples of seed may be taken
for check against the growers analysis.

D. Species, rate of seeding, fertilization, and other requirements
are shown in the Seeding Requirements Table.

2.03 FERTILIZER AND LIMING MATERIALS

A. Fertilizer and liming materials shall comply with applicable state, local, and
federal laws concerned with their production and use.

B. Commercial fertilizer shall be a ready mixed material and shall be equivalent to the
grade or grades specified in the Seeding Requirements Table. Container bags shall
have the name and address of the manufacturer, the brand name, net weight, and
chemical composition.
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PERMANENT SEEDING REQUIREMENTS TABLE
Rates per 1,000 Square Feet
Area Sowing Season Species Seed Fertilizer Limestone
Fiat to rolling terrain with 3/1 to 6/1 Kentucky 31 Fescue 4 ibs. 30 Ibs. 100 lbs.
slopes less than 3:1 Ladino White Clover* 1/4 ib. 6-12-12
8/1 to 11/1 Kentucky 31 Fescue 4 Ibs. 30 Ibs. 100 ibs.
Ladino White Clover* 1/4 ib. 6-12-12
Annual Ryegrass 2 Ibs.
Embankments with slopes 3/1 to 6/1 Hulled Sericea Lespedeza® 1lb. 30 Ibs. 100 Ibs.
greater than 3:1 Kentucky 31 Fescue 3 ibs. 6-12-12
Weeping Lovegrass 1/4 Ib.
8/1 to 11/1 Unhulled Sericea Lespedeza® 11b. 30 Ibs. 100 Ibs.
Kentucky 31 Fescue 3 Ibs. 6-12-12
Annual Ryegrass 2 Ibs.
*Requires inoculation.

C. Agricultural limestone shall be a pulverized limestone having a calcium carbonate
content on not less than 85% by weight. Agricultural limestone shall be crushed so
that at least 85% of the material will pass a No. 10 mesh screen and 50% will pass
a No. 40 mesh screen.

2.04 MULCH MATERIAL

A. All mulch materials shall be air dried and reasonably free of noxious weeds and
weed seeds or other materials detrimental to plant growth.

B. Mulch shall be composed of wood cellulose fiber, straw, or stalks, as specified
herein. Mulch shall be suitable for spreading with standard mulch blowing
equipment.

C. Wood-cellulose fiber mulch shall be as manufactured by Weyer-Hauser Company,
Conway Corporation, or equal.

D. Straw mulch shall be partially decomposed stalks of wheat, rye, oats, or other
approved grain crops.

E. Stalks shall be the partially decomposed, shredded residue of com, cane, sorghum,
or other approved standing field crops.

2.05 MULCH BINDER
A. Mulch on slopes exceeding 3 to | ratio shall be held in place by the use of an
approved mulch binder. The mulch binder shall be non-toxic to plant life and shall

be acceptable to the ENGINEER.

B. Emulsified asphalt binder shall be Grade SS-1, ASTM D 977. Cut-back asphalt
binder shall be Grade RC 70 or RC 250.
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2.06 INNOCULANTS FOR LEGUMES
All leguminous seed shall be inoculated prior to seeding with a standard culture of
nitrogen-fixing bacteria that is adapted to the particular seed involved.

2.07 WATER

Water shall be clean, clear water free from any objectionable or harmful chemical
qualities or organisms and shall be furnished by the CONTRACTOR.

PART 3 - EXECUTION
3.01 SECURING AND PLACING TOPSOIL

A. Topsoil shall be secured from areas from which topsoil has not been previously
removed, either by erosion or mechanical methods. Topsoil shall not be removed
to a depth in excess of the depth approved by the ENGINEER.

B. The area or areas from which topsoil is secured shall possess such uniformity of
soil depth, color, texture, drainage, and other characteristics as to offer assurance
that, when removed the product will be homogeneous in nature and will conform
to the requirements of these Specifications.

C. All areas from which topsoil is to be secured, shall be cleaned of all sticks, boards,
stones, lime, cement, ashes, cinders, slag, concrete, bitumen, or its residue, and any
other refuse which will hinder or prevent growth.

D. In securing topsoil from a designated pit or elsewhere, should strata or seams of
material occur which do not come under the requirements for topsoil, such

material shall be removed from the topsoil, or if required by the ENGINEER, the
pit shall be abandoned.

E. Before placing or depositing topsocil upon any areas, all improvement within the
area shall be completed, unless otherwise approved by the ENGINEER.

3.02 SEEDBED PREPARATION

A. Before fertilizing and seeding, the topsoil surfaces shall be trimmed and worked to
true line free from unsightly variation, bumps, ridges and depressions, and all
detrimental materials, roots, and stones larger than 1 inch in any dimension shall be
removed from the soil.

B. Not earlier than 24 hours before the seed is to be sown, the soil surface to be
seeded shall be thoroughly cultivated to a depth of not less than 2 inches with a
weighted disc, tiller, pulvimixer, or other equipment, until the surface 1s smooth
and in a condition acceptable to the ENGINEER.

C. If the prepared surface becomes eroded as a result of rain or for any other reason,
or becomes crusted before the seed is sown, the surface shall again be placed in a
condition suitable for seeding.
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D. Ground preparation operations shall be performed only when the ground is in a
tillable and workable condition.

3.03 FERTILIZATION AND LIMING

A. Following seedbed preparation, fertilizer shall be applied to all areas to be seeded
s0 as to achieve the application rates shown in the Seeding Requirements Table.
Copies of all weight tickets shall be furnished to the ENGINEER.

B. Fertilizer shall be spread evenly over the seedbed and shall be lightly harrowed,
raked, or otherwise incorporated into the soil for a depth of 1/2 inch.

C. Fertilizer need not be incorporated in the soil as specified above when mixed with
seed in water and applied with power sprayer equipment. The seed shall not
remain in water containing fertilizer for more than 30 minutes when a hydraulic
seeder is used.

D. Agricultural limestone shall be thoroughly mixed into the soil according to the
rates in the Seeding Requirements Table. The specified rate of application of
limestone may be reduced by the ENGINEER if pH tests indicate this to be
desirable. It is the responsibility of the CONTRACTOR to obtain such tests and
submit the results to the ENGINEER tor adjustment in rates.

E. Ttis the responsibility of the Contractor to make one application of maintenance
fertilizer according to the recommendations listed in the Seeding Requirements
Table.

3.04 SEEDING

A. Seed of the specified group shall be sown as soon as preparation of the seedbed has
been completed. No seed shall be sown during high winds, nor until the surface is
suitable for working and is in a proper condition. Seeding shall be performed
during the dates shown in the Seeding Requirements Table unless otherwise
approved by the ENGINEER. Seed mixtures may be sown together provided they
are kept in a thoroughly mixed condition during the seeding operation. Copies of
all weight tickets shall be furnished to the ENGINEER.

B. Seeds shall be uniformly sown by any approved mechanical method to suite the
slope and size of the areas to be seeded, preferably with a broadcast type seeder,
windmill hand seeder, or approved mechanical power drawn seed drills. Hydro-
seeding and hydro-mulching may be used on steep embankments, provided full
coverage 1s obtained. Care shall be taken to adjust the seeder for seedings at the
proper rate before seeding operations are started and to maintain their adjustment
during seeding. Seed in hoppers shall be agitated to prevent segregation of the
various seeds in a seeding mixture.

C. Immediately after sowing, the seeds shall be covered and compacted to a depth of
1/8 to 3/8 inch by a cultipacker or suitable roller.
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D. Leguminous seeds shall be inoculated prior to seeding with an approved and

compatible nitrogen-fixing inoculated in accordance with the manufacturer's
mixing instructions.

3.05 MULCHING

A. All seeded areas shall be uniformly mulched in a continuous blanket immediately
after seeding. The mulch shall be applied so as to permit some sunlight to
penetrate and the air to circulate and at the same time shade the ground, reduce
erosion, and conserve soil moisture. Approximately 25 percent of the ground shall
be visible through the mulch blanket.

B.

One of the following mulches shall be spread evenly over the seeded areas at the
following application rates:

1. Wood Cellulose Fiber 1,400 lbs./acre
2. Straw 4,000 Ibs./acre
3. Stalks 4,000 lbs./acre

These rates may be adjusted at the discretion of the ENGINEER at no additional

cost to the OWNER, depending on the texture and