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INTRODUCTION 

These Standards have been adopted by the North Charleston Sewer District (the District) and 
shall be incorporated into the design of all sanitary sewer system design.  The District realizes 
that there are occasions when extenuating circumstances occur, and these Standards may not 
work in all situations.  Developers/Developer’s Engineers shall contact the District’s Capital 
Projects Division to review plans and discuss the reason for a deviation prior to proceeding with 
any project.  An appointment can be made by calling District’s Capital Projects Director at 
(843)764-3072.

SAFETY 

The Contractor is solely responsible for providing a safe place for performance of the work 
under this contract in compliance with all Federal, State and local laws and regulations.  All 
applicable safety precautions and safety regulations must be followed by persons performing 
work for the North Charleston Sewer District (the "District") including all contractors, sub-
contractors, engineers, surveyors, inspectors, observers, etc. while located on the property or in 
easements of the District for the purpose of surveying, constructing, testing, inspecting, or 
otherwise performing services.  The Contractor acknowledges that serious injuries or death could 
result from vertical falls, deadly gases/fumes, equipment, etc. if proper safety precautions are not 
taken.  All contractors and other businesses performing work for the District must ensure that 
their employees, sub-contractors and/or representatives are properly instructed in safety 
procedures and devices relative to sewer systems and associated construction activities while on 
property or easements owned by the District.   

REFERENCES AND RESOURCES 

1. North Charleston Sewer District Use Resolution, 2017-03
2. Ten States Standards, Recommended Standards for Wastewater Facilities, 2014 Edition.

(a.k.a. GLUMRB:  Great Lakes – Upper Mississippi River Board of State and Provincial
Public Health and Environmental Managers)

3. ASTM (American Society for Testing and Materials)
4. AWWA (American Water Works Association)
5. ANSI (American National Standards Institute)
6. BCD-COG (Berkeley-Charleston-Dorchester Council of Governments)
7. SC-DHEC (South Carolina Department of Health and Environmental Control)
8. SC-DHEC/OCRM (office of Ocean and Coastal Resource Management)
9. NEC (National Electric Code)

2



Table	of	Contents	

1.0  NCSD USE RESOLUTION, 2017-03 ................................................................................. 4 
2.0  ENGINEERING REPORTS ................................................................................................ 4 
3.0  PLANS & SPECIFICATIONS ............................................................................................ 5 

3.1  NCSD Use Resolution 2017-03 ....................................................................................... 5 
3.2  General ............................................................................................................................. 5 
3.3  Plans of Gravity Sanitary Sewer Systems ........................................................................ 5 
3.4  Plans of Sanitary Sewer Pump Station & Force Main ..................................................... 7 

4.0  DESIGN OF SEWERS ........................................................................................................ 8 
4.1  Approval of Sewers .......................................................................................................... 8 
4.2  Single Property Sewer Systems........................................................................................ 8 
4.3  Swimming Pools .............................................................................................................. 8 
4.4  Design Capacity and Design Flows ................................................................................. 9 
4.5  Details of Design and Construction ................................................................................. 9 
4.6  Manholes ........................................................................................................................ 14 
4.7  Sewers Crossing Wetlands, Streams, etc. ...................................................................... 18 
4.8  Aerial Crossings ............................................................................................................. 19 
4.9  Protection of Water Supplies .......................................................................................... 19 

5.0  WASTEWATER PUMP STATIONS ............................................................................... 21 
5.1  General ........................................................................................................................... 21 
5.2  Design............................................................................................................................. 21 
5.3  Submersible Pump Stations ............................................................................................ 29 
5.4  Alarm Systems ............................................................................................................... 30 
5.5  Emergency Operations ................................................................................................... 30 
5.6  Force Mains .................................................................................................................... 30 

6.0  APPENDIX ........................................................................................................................ 33 

3



1.0 NCSD USE RESOLUTION, 2017-03 

The current version of the document titled “North Charleston Sewer District Use 
Resolution, 2017-03” (Appendix A), or its latest revision, shall be referenced in 
correlation with these Guidelines.  This document can be accessed at the website,  

https://ncsd.sc.gov/wp-content/uploads/2019/11/Resolution_2017-03_-
_Use_Resolution_Final_-_INDEXED.pdf 

In the event of any discrepancies between these Guidelines and the “Use 
Resolution” document, the “Use Resolution” document shall supersede these 
guidelines. 

2.0 ENGINEERING REPORTS 

A. See Article VI of the “North Charleston Sewer District Use Resolution, 2017-03”
(Appendix A), or its latest revision, for specific information.  Additional items below
may be required along with the “Use Resolution” requirements.

B. Short description of the proposed work and why it is required.

C. Potential impact, if any, on the existing facilities.

D. Engineering cost estimate of the Sanitary Sewer facilities if requested by NCSD.

E. Provide applicable geotechnical investigation report as may be needed.

F. SWPPP plan/report, erosion controls, etc. that may be applicable to the project.

G. Project approval from OCRM and the local MS4 as applicable.

H. Project approval from Water Resources (if necessary).
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3.0 PLANS & SPECIFICATIONS 

3.1	 NCSD	Use	Resolution	2017‐03	

See Article VI of the “North Charleston Sewer District Use Resolution, 2017-03” 
(Appendix A), or its latest revision, for specific information.  Additional items below 
may be required along with the “Use Resolution” requirements. 

3.2	 General	

Submission to reviewing agencies shall include sealed plan design criteria, appropriate 
construction permit application and permit fees where required.  All necessary 
encroachment permits and the required easement plats, if applicable. 

A. Plan Title – All plans for wastewater facilities shall bear a suitable title showing
the name of the North Charleston Sewer District.  They shall indicate the
horizontal and vertical scale in feet, vertical datum with benchmark, North arrow,
date, the name of the Engineer, the imprint of the registration seal, company seal,
and the Engineer’s signature with signed date.

B. Plan Format – The plans shall be clear and legible.  They shall be drawn to a
scale which will permit all the necessary information to be plainly shown,
preferably on quality paper, measuring 24 x 36 inches.  Vertical datum used shall
be shown.  The location of test borings, when required, will also be indicated on
the drawings.  Blueprints will be unacceptable.

C. Plan Content – Detail plans shall consist of plan view and the corresponding
profile views, preferably on the same sheet.  Supplementary views, together with
the specifications and general layouts, provide the working information for the
contract and construction of the facilities.  They shall, also, include the
dimensions and elevations of structures, the location and outline of equipment,
location and size of piping, water levels and ground elevations.

D. Design Criteria – Complete design criteria shall be included with the plans and
specifications, all bearing the Seal of the Engineer.  Design criteria shall include,
but not be limited to minimum, peak, and average flows and loadings, and
wastewater characteristics.

3.3	 Plans	of	Gravity	Sanitary	Sewer	Systems	

A. General:  A comprehensive plan of existing and proposed sewers shall be
submitted for projects involving new sewer systems and/or substantial additions
to or renovation of existing systems.  This plan shall show the following:
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1. Geographical Features: 

a. Topography and elevations.  Existing or proposed street and contour 
lines of both existing and proposed finish elevations.  All streams and 
water surfaces shall be clearly shown. 

b.  Streams or water sheds shall include direction of flow, high and low 
water elevations. 

c. Boundaries:  The boundary line and/or easements of the Sewer District 
and the area to be served shall be shown. 

2.  Sewers:  The plan shall show the location, size and direction of flow of all 
existing and proposed sanitary sewers draining to the treatment facilities. 

B.   Detail Plans shall be submitted. The maximum acceptable scale will be 1-inch 
equals 50 feet on Plan View and 1-inch equals 5 feet on Profile View.  Plans and 
Profiles shall show: 

1. Location of streets and sewers. 

2. Profiles of existing surface, size, material and type of pipe, length between 
manholes (a maximum of 400 feet recommended), invert elevations of each 
manhole and the grade of the sewer between each two adjacent manholes.  
All manholes shall be numbered on both the Plan and Profile.  Special 
consideration will be given to manhole spacing when large diameter carrier 
pipes are utilized. 

3. Locations of all special features pertaining to the sewer line; such as, but 
not limited to, pipe material transition, bores, encasement, etc. 

4. All known existing structures and utilities, both above and underground 
which might interfere with the proposed construction or require isolation set 
back, such as water mains, gas mains, telephone lines, fiber optic lines, 
storm drains, and power conduits. 

5. Detail drawings shall be or conform to the current District details available 
from the NCSD engineering department. 

a. All stream crossings with elevations of the stream bed, normal and 
extreme high and low water levels and encasement, if used. 

b. Provide details of any special installations not included in the standard 
NCSD details. 

c.  Details of all appurtenances such as, but not limited to, manholes, 
drops, pile bents, encasement, inverts, etc. 
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3.4	 Plans	of	Sanitary	Sewer	Pump	Station	&	Force	Main	

A. Location Plan – A general area plan shall be submitted for projects involving
construction or revision of pumping stations.  This plan shall show the following:

1. The location and extent of the wastewater system drainage area to the
pumping station facility.

2. All Sewer District boundaries within the wastewater drainage area.  Contact
the District for information on boundary locations.

3. The location of the pumping station, the routing of the force main and the
pertinent elevations.

B. Detail Plans shall be submitted showing the following, where applicable:

1.  Topography of the site.

2. Existing pump station, if applicable.

3.  Proposed pump station, including any proposed expansion thereof.

4. Elevation of high water at the site and maximum elevation of wastewater
within the system should an extended power failure occur.  Include FEMA
flood zone information and 100-year flood elevation.

5. Maximum hydraulic gradient in downstream gravity sewers when all
installed pumps are discharging.

6. Test borings and ground water elevation.

7. The design engineer should edit as needed the NCSD typical pump station
detail “PS-001” to include pump models, motors, flows, alarm elevations,
etc. as applicable.  Non-typical pump stations, grinder pump stations, etc.
shall be reviewed on a case-by-case basis.

C. Design Criteria – Provide minimum, maximum, and average flows, size and
number of pumps, standby power, etc.
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4.0 DESIGN OF SEWERS 

4.1	 Approval	of	Sewers	

In general, the reviewing agency will only approve plans for new systems, extensions 
of existing systems and rehabilitation of existing lines that are exclusively used for the 
transportation of sanitary sewage. 

4.2	 Single	Property	Sewer	Systems	

A. The District will not own, operate, or maintain new sewer systems that serve a 
“single property”.  Reference “NCSD Use Resolution 2017-03”, Section 6.03, 
stating “The District will not own, operate, or maintain any wastewater system 
serving a single property.”  These sites will be considered private sewer systems 
unless item “B” below is applicable. 

B. Sewer systems passing through single property sites that serve upstream 
properties will be required to be owned, operated, and maintained by the District 
and an applicable easement shall be provided in such instances. Ownership is 
strictly confined to the area of the easement. 

C. Single property private sewer systems shall be constructed, tested, inspected, and 
permitted to District standards and per DHEC regulations. 

D. The single property site owner shall be responsible for ownership, operation, and 
maintenance of the private sewer system. 

E. A temporary sewer line plug shall be provided at the sewer main tie-in and shall 
not be removed until the single property sewer system is permitted for operation 
by DHEC.  It will be the property owner/developer’s responsibility to ensure the 
plug is removed upon initial permitted operational use. 

F. Any wastewater, stormwater, or other liquids or debris in the private sewer 
system shall be removed via a vacuum truck or other DHEC approved methods 
by the apartment owner/developer prior to permitted operation, i.e., no liquids or 
debris are allowed to flow into the District’s system until the operating permit is 
obtained. 

4.3	 Swimming	Pools	

A. The filter “backwash” flow from swimming pools will be allowed to be 
discharged into the District’s sewer system.  The developer, contractor, or design 
engineer shall be responsible for requesting a Discharge Acceptance Letter from 
the District for the pool filter backwash flow. 
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4.4	 Design	Capacity	and	Design	Flows	

In general, sewer capacities should be designed for ultimate tributary population, 
anticipated capacity of industry and institutions.  Where applicable, they should also 
conform to the area BCDCOG 208/201 plan. 

4.5	 Details	of	Design	and	Construction	

A. Minimum Size – No public gravity sewer mains conveying raw wastewater shall 
be less than 8 inches in diameter. 

B. Depth – In general, all sewers will have a minimum of 3 feet of cover over the 
top of pipe.  Special consideration may be given for particular situations on a 
case-by-case basis. 

C. Easements – An easement for maintenance shall be dedicated to the District for 
gravity sewer mains based on the following parameters: 

1. Sewer depth 0’-6’  Easement 15’ wide 

2. Sewer depth 6’-10’  Easement 20’ wide 

3. Easement widths for gravity sewer greater than 10’ deep will be 
handled on a case-by-case basis. 

D. Buoyancy – In areas of high ground water, the buoyancy of sewers shall be 
considered, and the flotation of the pipe shall be prevented by appropriate design 
calculations and construction. 

E. Slope 

1. All sewers shall be designed and constructed to give mean velocities when 
flowing full, of not less than 2.0 feet per second nor greater than 15.0 feet 
per second based on Manning’s Formula using an “N” value of 0.013.  
Minimum slopes and design for various sizes of pipe will conform to 
current “Ten States Standards”. 

2.  Minimum Flow Slopes – Slopes slightly less than those recommended in 
the above section may be permitted.  Such decreased slopes will only be 
considered where anticipated average depth of flow will be 30% or greater 
of the diameter of the transport pipe.  The operations authority must give 
written assurance to the regulatory agency, that they will provide additional 
sewer maintenance to these lines. 

3. Minimize Solids Disposition – The pipe diameter and slope shall be 
selected to obtain the greatest practical velocities to minimize settling 
problems.  Over sizing of pipe to achieve flatter slopes will not be 
approved.  If the proposed slope is less than the minimum slope of the 
smallest pipe which can accommodate the design peak hourly flow, the 
actual depths, and velocities at minimum, average and design maximum day 
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and peak hourly flow for each design section of the sewer shall be 
calculated by the design engineer and be included with the plans. 

4.  Slope between Manholes – Sewers shall be laid with uniform slope 
between manholes. 

5.  A minimum elevation differential of 0.10 feet across the inverts of the 
manhole shall be provided.  Special situations where the design engineer 
presents the case that the 0.10 feet drop across the manhole inverts cannot 
be achieved due to shallow depths, etc shall be reviewed on a case-by-case 
basis. 

6. Drop type manholes will be required when the invert separation distance is 
greater than two (2) vertical feet.  See Section 4.6.C. 

7. High Velocity Protection – Where velocities greater than 15 feet per second 
are attained, special provisions shall be made to protect against 
displacement by erosion and impact. 

8. Steep Slope Protection – It is recommended that sewers have maximum 
slope of 20 percent.  In areas where the topography of the land is such, that 
a greater slope is required, the use of drop manholes should be considered 
as a means of reducing velocities. 

F. Alignment 

1.  In general, all gravity sewers will be laid with straight alignment between 
manholes.  Alignment shall be controlled or checked by utilizing a laser or 
surveyor transit. 

2. Curvilinear alignment of gravity sewers larger than 30 inches may be 
considered on a case by case basis, provided compression joints are 
specified and specific pipe manufacturer’s maximum allowable pipe 
deflection limits are not exceeded.  Curvilinear sewers will be limited to a 
single simple curve that starts and ends at a manhole.  Corresponding slopes 
shall be increased to assure the minimum velocity of 2 feet per second 
(when flowing full). 

G. Changes in pipe sizes 

1. When a smaller sewer joins a large one, care should be taken to maintain 
the same energy gradient.  An approximate method for obtaining this is to 
match the 0.8 depth point of each sewer to the same elevation.  An alternate 
method is to match the crown elevations of the different size pipes at the 
manhole. 

2. Changes in pipe size for gravity sewer mains shall occur via a manhole.  
Reducers/increasers shall not be accepted within the main. 

10



 
 
 

 

H. Materials 

1. All new gravity sanitary sewer mains shall primarily be constructed using 
polyvinyl chloride pipe (PVC) and/or ductile iron pipe (DIP) where 
applicable.  For gravity sewer mains of depths from 0-feet to 20-feet deep, 
the PVC shall be SDR-26 rated.  For sewer deeper than 20-feet, then PVC 
of SDR-18 (C-900) shall be used.  DIP pipe shall only be used for specific 
structural crossings under storm pipes, ditches, shallow installations, etc. as 
directed by the District. Pipe shall be DIP Class 52, 100 % solids epoxy 
protective coating, 431 Perma-Shield or equivalent. 

2. Suitable couplings complying with ASTM Specifications shall be used for 
joining dissimilar materials. 

3. All sewers shall be designed to prevent damage from superimposed live or 
dead loads.  Proper allowances for loads on the sewer line shall be made 
because of soil and ground water conditions, as well as the width of trench.  
Where necessary, special bedding, cradles, piling or other special 
construction shall be used to withstand the anticipated potential 
superimposed loading. 

4. In the selection of materials to satisfy the previously listed requirements, 
they must meet the following criteria: 

a. Small diameter PVC sewer pipe (less than 18” diameter) shall be 
SDR-26 and conform to ASTM D3034.  PVC pipe must be installed in 
accordance with ASTM D2321.  

b. Large diameter PVC (18” to 48” diameter) shall conform to ASTM 
F679 and installed per ASTM D2321. 

c. Ductile Iron Pipe and joints must conform to ANSI A21.10, ANSI 
A21.11, ANSI A21.4, ANSI A21.5, ANSI A21.51, ANSI A21.6, 
ANSI A21.8, and ASTM A746 and A74 – latest revision. 

d. Pressure pipe, if Ductile Iron, must conform to ASTM A377 – latest 
revision, or if PVC ASTM D2241 and installed in accordance with 
ASTM D2321 – latest revision. 

e. New pipe materials, for which ASTM standards have not been 
established, will not be considered. 

I. Installation 

1. Standards 

a. Installation specifications shall contain appropriate requirements based 
on the criteria, standards and requirements established by industry in 
its technical publications.  Requirements shall be set forth in the 
specifications for the pipe and methods of bedding and backfill, 
thereof, so as not to damage the pipe or its joints, impede future 
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cleaning or tapping, nor create excessive ovulation of the pipe, nor 
seriously impair flow capacity. 

b. Regardless of the pipe materials used, each section of pipe should be
laid to the specific line and grade, working in the upstream direction
and with the bell end laid upgrade.

c. At no time shall trench water, pumped ground water, storm water,
sewage, and/or other liquids be allowed to discharge directly into
wetlands, creeks, rivers, etc.  Vacuum trucks, sediment basins, silt
fencing, and/or other approved agency methods shall be used as
needed for the situation per applicable MS4 and SC-DHEC/OCRM
standards and regulations.

2.  Trenching

a. The width of the trench shall be ample to allow the pipe to be laid and
jointed properly and to allow the bedding to be placed and compacted
to adequately support the pipe.

b. All debris, rocks, boulders or stone larger than 4 inches shall be
removed from the trench.

c. All trench construction shall conform to applicable OSHA and/or other
regulatory safety standards.

3.  Bedding and Backfill

a. Ductile Iron Pipe (DIP) gravity mains shall be installed per ASTM
A746, and PVC gravity mains  shall be installed per ASTM D2321.
All force mains shall be installed per AWWA C600.

b. No pipe will be joined in the presence of water.  All ground water
entering the trench will be removed by pumping or other approved
means and lowered to an elevation below the top of the bedding
material.  Trench water will not be disposed of in existing sanitary
sewers and shall be discharged per approved applicable agency
regulations.

4. Final Back Fill

a. Final back fill will be of a suitable material and free of rock, or debris
larger than 4 inches in diameter or length.

b. Final back fill will be placed in such a manner as not to disturb the
pipe alignment.

5. Directional Drilling/Boring – Directional drilling or boring of fusible C900
PVC pipe may be allowed in specific circumstances and will be reviewed
on a case-by-case basis.  The minimum slope of directional drilling for
gravity sewer mains shall be no less than 2.0% unless allowed by the
District’s engineer.
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6. Jack and Bore Installations – Jack and bore installations under roads,
railroads, etc. shall conform to the Standard Details and per applicable
regulations of the roadway or railway owner.

7. Deflection Test

a. Deflection tests will be required using a 5% mandrel for all new
gravity sanitary sewer systems.

b. No pipe shall exceed a deflection of 5 percent.  If deflection exceeds 5
percent, that portion of the line will be replaced by the contractor.

c. The mandrel used for the deflection test shall have a diameter not less
than 95 percent of the base inside diameter or as specified in the
ASTM specifications to which the pipe is manufactured.  The test will
be performed manually using ropes without mechanical pulling
devices.

J.  Joints and Infiltration

1. Joints – All pipe joints and the material used shall be specified.  Joints shall
be designed to minimize infiltration and to prevent the intrusion of roots
throughout the life of the system.

2. Infiltration - All gravity sewers shall be designed and specified such that the
leakage outward (exfiltration) or inward (infiltration) shall not exceed two
hundred (200) gallons per inch of pipe diameter per mile per day. An air test
may be utilized in lieu of an infiltration/exfiltration test, if approved by the
District.

3. Low-Pressure Air Test

a. A low-pressure air test shall be performed on all new sewer mains.
This test shall conform to ASTM F1417 for plastic gravity sewer lines.

b. Appropriate notes and Low-Pressure Air Test Form shall be completed
at the time of testing by the responsible design/inspection firm.

Safety Note:  At no time shall any person be inside any sewer
manhole while a sewer line is actively being pressurized or after
pressurization is in progress for a low-pressure air test or force main
pressure testing as death or serious injury could occur!

4. Televised Video Inspections

a. Televised, recorded video inspections performed by a NASSCO
certified inspector are required on all new gravity sewer mains and
laterals at the owner/developer’s expense prior to inspections by
NCSD.

b. Videos must be in CUES-GraniteNet or NAASCO exchange database.
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c. Videos must be recorded with labels on the video stream of the line 
section being recorded that denote the line section, date, and time.   

d. Videos must be provided to NCSD on a CD, DVD, or other approved 
media with the media cover labeled accordingly with the project name, 
sewer section(s), video date(s), and name of the company performing 
the video inspection service. 

e. Video submittals must include contact information for the video 
inspection company to include company name, inspection operator’s 
name, company address, company phone, and company email address.  
The inspector shall obtain GIS asset numbers from NCSD before the 
start of the inspection. 

f. NCSD may video the sewer line at its expense at any time within the 
2-year construction warranty period before it expires. 

4.6	 Manholes	

A. Location 

1. Manholes shall be installed: 

a. At the termination point of each line. 

b. At all changes in pipe grade. 

c. At all changes in pipe direction. 

d. At all changes in pipe sizes. 

e. At all intersections with other pipe. 

f. Normally at distances not greater than 400 feet. 

g. All manhole rings and cover shall be set to at least the 100-year flood 
elevation, unless conditions warrant otherwise.  Should conditions 
exist that make these impractical, watertight rings and covers must be 
installed and approved by the District. 

2. Clean outs may be approved for special conditions on a case-by-case basis, 
but they shall not be substituted for manholes. 

3. Marking Manholes 

a. For sites with curbs, such as residential subdivisions and commercial 
sites, the contractor shall cut with a concrete saw the letters “MH” in 
the top of the curb to denote the manhole location. 

b. For sites with no concrete curb, the manhole location shall be denoted 
with a saw cut “MH” in the asphalt pavement at the edge of pavement. 

B. Typical Gravity Sewer Manholes 

14



 
 
 

 

1. Precast reinforced concrete gravity sewer manholes shall be 
constructed and conform to ASTM C478 and C443. 

2. ASTM C478 

a. Part I, Sections 1-11, of this specification presents general 
requirements and requirements that are common to each 
precast concrete product covered by this specification. 

b. Part II of this specification presents specific requirements for 
each manhole product in the following ASTM C478 sections: 

Product ASTM C478 
Section 

Grade Rings 12 

Flat Slab Tops 13 

Risers and Conical Tops 14 

Base Sections 15 

 

C.  Drop Type Manhole 

1. A drop pipe consisting of a “T”, connecting pipe and a 90 degree bend shall 
be provided for each sewer line entering a manhole when the invert 
separation distance is greater than two (2) vertical feet. 

2. All drops will be constructed inside the manhole.   

3. All manholes having one inside drop will be a minimum of five (5) feet in 
diameter for pipe sizes 8 thru 12 inches in diameter.  For pipe sizes 15 thru 
24 inches in diameter the manhole must be six (6) feet in diameter. 

4. No more than two (2) separate drops will be permitted in any manhole. 

D. Typical Diameter 

1. The minimum diameter of a manhole will be 48 inches and have a 
minimum wall thickness of 5 inches. 

2. A minimum 48 inch diameter manhole shall be used for sewer 
lines 8 inches thru 16 inches. 

3. A minimum 60 inch diameter manhole shall be used for sewer 
lines 18 thru 24 inches and for all new inside drop manholes. 

4. A minimum 72 inch diameter manhole shall be used for sewer 
lines 24 inches or greater and with two or more inside drops. 

E.  Flow Channel 

1. The flow channel across straight thru manholes shall be shaped to conform 
as closely as possible to the shape of the pipe, from the invert to the spring 
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line of the pipe.  From the spring line of the channel, the concrete fills will 
extend to the respective sides of the manhole to an elevation no less than 6 
inches above the spring line of the channel. 

2. Where a change of direction occurs, the channel shall be constructed to 
conform as closely as possible to the shape of the pipe.  The curve shall be 
shaped to an elevation of three fourths of the pipe diameter on either side, 
then a bench extended to the walls of the manhole to a point no less than 6 
inches above the edge of the channel.  Branch inlets will be formed in a 
similar manner and be curved to conform to the direction of flow in the 
main channel.  It is recommended that all channels have a minimum 
elevation differential of 0.10 feet across the manhole when a change in 
direction is necessary.  No lateral sewer, service connection or drop pipe 
shall discharge onto the surface of a bench. A channel shall be formed into 
the bench to combine flows together. 

3. New flow channels shall be constructed so that the applicable test mandrel 
can easily be inserted and removed from the pipe inverts for ease of 
mandrel testing and low-pressure air testing using pneumatic inflatable 
plugs. 

4. Flow channels and benches shall be formed and rubbed smooth such that no 
“burrs” or other protrusions can catch fibers, string, fabric, or other 
materials present in the wastewater. 

F. Water Tightness 

1. Manholes shall be of pre-cast reinforced concrete utilizing both a bell and 
spigot, O ring gasket, or a tongue and groove approved sealant as per 
ASTM C443.  In either case, all manhole joints will be cover sealed both 
inside and outside per NCSD’s “Manhole Joint Detail”, wiped smooth, and 
cured before back filling. 

2. Inlet and outlet pipes shall be joined to the manhole with a flexible water 
tight connection or a water tight gasket boot that allows for differential 
settlement per ASTM C923. 

3. No groundwater shall be visibly allowed to infiltrate into new sewer 
manholes.  The contractor shall seal any leaks by approved methods and, if 
warranted, replacement of the entire manhole is at the discretion of the 
NCSD inspector/engineer prior to acceptance. 

4. Water tight manhole covers are to be used whenever manhole tops may be 
flooded by runoff or high water. See Section 4.6.A.1.g above.   

5. The engineering designer shall plan sewer systems to reduce the possibility 
of crossing floodways, rivers, etc. as much as possible.  Water tight 
manholes are required in all floodways (different than floodplains), and any 
manholes that must be located in floodway zones shall account for possible 
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floatation, scour of soils, etc. as may be applicable to prevent movement 
and damage to the manhole, manhole foundation, pipes, and appurtenances. 

6. Locked manhole covers may be required at locations where vandalism has
been known to occur.

G. Sewer Service Laterals

1. Service laterals are to be provided to connect residential homes, businesses,
etc. to the sewer main system.  The following notes do not apply within the
building/dwelling perimeter.

2. The District-owned portion of service laterals shall terminate at the property
line or right-of-way line with a 6-inch clean out extended to the ground
surface and concrete collar.

3. It is recommended that service laterals tie to an adjacent manhole if
possible, but not required.

4. No short side laterals shall tie into manholes greater than 6-feet deep.

5. Marking Service Laterals:

a. For sites with curbs such as residential subdivisions and apartments,
the contractor shall cut with a concrete saw an “X” in the top of the
curb to denote the sewer service lateral location directly passing
below the “X” mark.

b. For sites with no concrete curb, the service lateral shall be marked
with a saw cut “X” in the asphalt pavement at the edge of the
pavement.

6. All sewer laterals shall be designed and located so as to readily serve the
basement or lowest floor of the building when possible.  If designing for a
vacant parcel, then the sewer lateral shall be designed to serve the lowest
point of the parcel so that at least 3-feet of soil, but no more than 5-feet of
soil covers the top of pipe.

7. In the event a gravity service lateral cannot serve a building or vacant
parcel, then it shall be the Designer’s responsibility to determine a means of
serving the parcel using a pump station, grinder pump, etc.

8. A minimum 6” diameter service lateral is required for the District’s portion
for single-family residential dwellings.  This size may be reduced beyond
the property line by the utility contractor or plumber.

9. No more than two (2) residential units are allowed to tie to a single 6-inch
service lateral.

10. A minimum 6” lateral shall be provided for any apartment building,
commercial business, or industrial application and it shall be the
responsibility of the Designer to establish the minimum size needed based
on discharge flows, land use, etc.
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11. No more than one (1) service lateral is allowed per apartment, commercial, 
or industrial building. 

12. A 1.04% minimum slope (1/8” per foot) is required for service laterals, 
however, a 2.0% minimum slope is recommended.  Flatter slopes for service 
lateral lines less than 1.04%, but greater than 0.50% will be reviewed on a 
case-by-case basis if steeper slopes cannot be achieved and must be noted 
on the design plans and as-built drawings.  These slopes only apply outside 
of the building/dwelling perimeter. 

13. An NCSD inspector must be present to witness all sewer service lateral tie-
ins to buildings. 

14. Service lateral tie-ins shall not occur until the SC-DHEC Wastewater 
Operating Permit is obtained, the sewer system is approved/accepted by 
NCSD, and a connection permit is obtained. 

H. Inspection & Testing – The specifications will require that all manholes and 
connections are watertight before placing into service.  All new sewer systems 
shall require the service laterals be sealed and the low-pressure air test performed 
to include the service laterals. 

4.7	 Sewers	Crossing	Wetlands,	Streams,	etc.	

A. Stream Crossings –  

All sewer lines crossing non-jurisdictional wetlands, jurisdictional wetlands, 
and/or any creeks, rivers, or other Waters of the State (WoS) shall be permitted 
accordingly through the applicable agencies such as OCRM, ACOE, etc. and 
copies of all applicable permits shall be provided to the District in such instances. 

1. Cover and Depth – Whenever possible, the top of all sewers crossing 
streams or drainage ditches will be located at least 3 feet below the natural 
bottom of the stream bed or ditch.  Ductile iron pipe, encased in concrete, 
will be utilized in every case where the cover over the pipe is 5 feet or less.  
In areas where the cover is greater than 5 feet, the specified pipe may be 
used.  It is preferred that all such crossings be held to a minimum and be 
designed to cross perpendicular to the ditch or stream flow. 

2. Horizontal Location – Sewers located along streams will be located outside 
the stream bed and preferably outside the drainage easement, if one exists.  
Care must be taken to prevent pollution by siltation during construction by 
the use of staked hay bales, siltation fabric or other means of erosion 
control. 

B. Exposed sewers crossing flowing streams, creeks, rivers, tidal creeks, flood 
canals, etc. shall be appropriately designed to prevent scour of the stream bed and 
banks.  The design shall also account for the buoyancy and force of the stream 
flow on the pipe.  Such cases shall be reviewed as special cases by the District. 
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C. Construction – Sewers entering or crossing streams shall be constructed of 
ductile iron pipe with mechanical joints, if the crossing cannot be spanned by one 
single joint.  The ductile iron pipe will commence no less than one-half joint 
before the top of the ditch or stream slope and terminate no less than one-half a 
joint beyond the top of the opposite slope.  Encasement, where required, will be 
with 3000 P.S.I. concrete and salt-water inhibitors where necessary. 

	4.8	 Aerial	Crossings	

A. At least one support will be provided for each joint of pipe utilized for aerial 
crossings.  Supports shall be located no more than 3 feet behind the bell end of 
the pipe and shall commence with the first joint of pipe that protrudes at least 6 
feet beyond the normal trench bedding materials.  Supports shall continue until 
the horizontal distance between the last support and the existing ground is no 
greater than 9 feet. 

B. For aerial stream crossings, the impact of floodwaters and debris must be 
considered.  The bottom of all pipes should be placed no lower than the 50-year 
flood plain.  Ductile iron pipe with flanged joints are required, or approved 
equivalent.   

C. Bridge crossings shall be reviewed on a case-by-case basis by the District and 
also must be approved by the authority responsible for the bridge. 

	4.9	 Protection	of	Water	Supplies	

A. When wastewater sewers are proposed in the vicinity of a water supply facility, 
requirements of the Ten States Standards (GLUMRB), Recommended Standards 
for Wastewater Facilities, 2014 Edition should be used to confirm isolation 
distances. 

B. Cross Connections – There shall be no physical connections between a public or 
private potable water supply system and a sewer or appurtenance which would 
permit the passage of any wastewater into the potable supply.  No water pipe 
shall pass through or come in contact with a sewer manhole.  Backflow 
preventors shall be provided for city water connections to pumping stations or 
other facilities where contamination is a potential risk.  

C. Relation to Water Mains 

1. Horizontal & Vertical Separation 

a. Sewers shall be laid a minimum of 10 feet horizontally from any 
existing or proposed water main.  The distance will be measured 
closest edge to closest edge.  In cases where it is not practical or 
impossible to maintain the required 10 foot separation, the appropriate 
reviewing agency may allow deviation on a case by case basis.  This 
deviation may occur provided that the water main is in a separate 
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trench or on an undisturbed earth shelf on one side of the sewer, and at 
an elevation so the bottom outside edge of the water pipe is at least 18 
inches above the outside edge of the top of the sewer line. 

b. In extreme cases, if the previous criteria cannot be met, both the water 
main and the sewer line must be constructed of slip-on or mechanical 
joint pipe complying with public water supply design standards of the 
agency and be pressure tested to 150 P.S.I. to assure water tightness 
before back filling. 

2. Crossings 

a. Sewers crossing water mains shall be laid to provide a minimum 
vertical separation of 18 inches between the closest outside edges of 
the respective pipes.  This case applies whether the water main crossed 
above or below the sewer line.  The crossing should be arranged so 
that the sewer pipe joints are equal distance from the water main.  
Where the water main crosses under the sewer line, adequate support 
will be added to the sewer line to assure that its line and grade will be 
maintained. 

b. When conditions arise that prevent the proper horizontal or vertical 
separation as previously mentioned, one of the following methods 
must be specified and approved by the District: 

1. Provide a single twenty (20) foot section of DIP for the sewer 
main centered on the crossing point,  OR... 

2. Either the water main and/or the sewer line may be encased in a 
water tight casing pipe which will extend 10 feet in both 
directions from the point of crossing.  The casing pipe must be 
constructed of materials approved by the regulatory agency for 
use in water main construction. 

3. In either case, the design shall allow enough distance to make 
repairs to each of the lines without damaging the other. 
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5.0 WASTEWATER PUMP STATIONS 

5.1	 General	

A. Property or Parcel Area – In general, a 50-foot by 50-foot area shall be deeded to 
the District for new pump stations.  This size may be larger, smaller, or varied 
depending on the site location and pump station installation required. 

B. Flooding 

1. Wastewater pump stations will have the station structure, electrical and 
mechanical equipment protected from physical damage and elevated above 
the 100 year flood elevation in the area. 

2. Pump stations should remain fully operational and accessible during the 50 
year flood.  Regulations of state and federal agencies regarding flood plain 
obstructions shall be considered. 

C. Accessibility and Security 

1. The pumping station will be readily accessible by maintenance vehicles 
during all weather conditions. 

2. Entire pump station tract shall be paved with heavy duty asphalt. 

3. It is recommended that the facility be located off the main traffic areas and 
in an obscure area of a residential neighborhood. 

4. In all cases, access to the site will be a predominate factor in selecting the 
location. 

5. A proposed paved roadway or drivable access shall be provided via a 
public/private right-of-way or ingress/egress easement. 

D. Grit – In all cases, the design of the wet well and pump station piping shall 
receive special consideration to avoid operational problems from the 
accumulation of grit.  In all cases, the wet well design shall provide for an access 
hatch, with clear overhead, to allow un-obstructed access to the wet well for the 
purpose of grit and grease removal. 

5.2	 Design	

The following items should be given consideration in the design of wastewater 
pumping stations. 

A. Ten State Standards – Refer to the “Ten State Standards” for greater detail on 
wastewater pump station design. 
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B. Type 

1. Wastewater pumping stations in general fall into four types:  wet well/dry 
well, submersible, suction lift and screw pumps.  Consideration will be 
given only to the submersible type pumping station. 

2. Grinder Pump Stations may be given special consideration where monetary 
and capacity restraints are a predominant factor. 

C. Structures 

1. It should be understood that in all probability the occasion will occur that a 
particular pump station will be located in a sensitive area, where aesthetics 
will necessitate specific design requirements.  These sites will be handled 
on a case-by-case basis and could cover a broad spectrum of special design 
requirements beyond those covered in this document. 

2. Yard Lighting:  Metal halide or LED light(s) are required  

3. Typically, all sites will be secured by a chain link fence and with a 14-foot 
wide lockable access gate and a separate 3-foot wide lockable pedestrian 
gate.  Location of the station may call for special requirements, which will 
be considered on a case-by-case basis. 

4. The HOA (Home Owners Association) or other governing body or agency 
may determine the height and/or color of fences when applicable.  The 
height of the fence shall be determined by the NCSD representative in 
coordination with the governing municipality for each individual case if not 
in a residential neighborhood. 

5. Depending on the site, fence fabric may be replaced with fiber board.  No 
wooden fence fabric (slats) will be accepted.  Gates using fiber board will 
require an approved metal frame. 

6. Black PVC coating for fencing is required when chain link fencing is used. 

7. All new pump stations shall be a submersible type design. 

8. Equipment Removal 

a. Provision shall be made to facilitate the easy removal of pumps, 
motors and other mechanical and electrical equipment. 

9. Access and Safety Landings 

a. Access 

1. Suitable and safe means of access for persons wearing self-
contained breathing apparatus shall be provided to dry wells as 
well as wet wells. 
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2. Access to wet well areas containing bar screens or other 
mechanical equipment requiring inspection or maintenance shall 
conform to the current edition of the “Ten State Standards”. 

b. Safety Landings 

1. For stations with capacities greater than 2.5 MGD, a stairway to 
the bar screen area shall be provided with rest landings at vertical 
distances not to exceed 12 feet. 

2. All stairways and/or access structures shall be aluminum or 
stainless steel. 

10. Buoyancy of all wastewater pumping stations will be a consideration of 
design and adequate provisions and design safety factors will be made to 
protect against buoyancy. 

11. The designer shall obtain geotechnical analysis of the area to obtain 
information on the seasonal high groundwater table and soils in the area. 

D. Pumps 

1. Multiple Pumps 

a. Multiple pumps shall be provided.  In stations rated less than 2.5 
MGD, two identical units will be provided.  Each unit will be capable 
of individually pumping the design peak hourly flow. 

b. For stations rated greater than 2.5 MGD, three identical pumping units 
may be required.  Any two units operating simultaneously will have 
the capacity of handling the peak hourly flow. 

2. Protection Against Clogging 

a. Pump Stations rated at 2.5 MGD and below will be designed for a 
single wet well influent line.  NCSD may require standardized Muffin 
Monster® grinders (or current standardization) on a case by case basis. 

b. For stations rated at greater than 2.5 MGD, multiple influent channels 
may be required on a case by case basis. 

c. If required, both channels will be equipped with a screening device. 

3. Pump Openings – Pumps handling raw wastewater 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. 

4. Priming – All pumps shall be located so that under normal conditions they 
will operate under a positive suction head. 

5. Electrical Equipment 

a. All electrical equipment and components in raw wastewater wet wells 
or enclosed or partially enclosed spaces where hazardous 
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concentrations of flammable gases or vapors may accumulate, shall 
comply with N.E.C. requirements for Class 1, Group D, Division 1 
locations.  In addition equipment located within the wet well shall be 
suitable for use under corrosive conditions. 

b. Each flexible cable shall be provided with a water tight seal and a 
separate strain relief. 

c. A fused disconnect switch, located above ground and outside any 
structure, will be provided for the main power feed for all pumping 
stations.  When such equipment is exposed to weather, it will meet the 
requirements of weather proof equipment NEMA 3R or 4. 

d. A 110 volt power receptacle shall be provided inside the Control Panel 
for lift stations that have Control Panels outdoors.  Ground-fault 
interruption protection shall be provided for all outdoor outlets. 

6. Intake – Each pump will have an individual intake.  Care shall be taken to 
eliminate turbulence and to prevent vortex formation at the wet well end of 
the pump intake line. 

7. Pump Rates 

a. The pumps and controls of main pump stations should be selected to 
operate at varying discharge rates in order to deliver as uniform a flow 
as practicable and to minimize hydraulic surges.  Reduced voltage soft 
starts (RVSS) shall be required for all stations with pumps 20 hp and 
larger. 

b. The pumping rates should be adequate to maintain a minimum velocity 
of 2.5 feet per second in the force main.  In no case shall velocities in 
force mains exceed 8 feet per second. 

E. Controls - General 

1. Pumps may be controlled by mercury floats, probes, hydrostatic pressures, 
ultrasonic devices, and/or other approved means depending on if the 
situation is an existing pump station or a new pump station. 

2. New pump station controls shall be designed and constructed to current 
guidelines. 

3. In all cases care should be taken so that controls shall not be unduly 
affected by turbulent flows entering the well or by vortex formation at the 
suction pipe. 

4. Provisions shall be made to automatically alternate the pumps in use. 

5. Other factors such as corrosion, grease, foam, waste stream materials, sand, 
grit, accessibility, ease of use, technological advances, etc. shall be 
considered in control components relative to their effectiveness at all times. 
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F. Duplex Pump Control Panels

1. Enclosure shall be NEMA 4X or 3R stainless steel with a single, three-point
stainless steel, pad-lockable latch and stainless steel, welded drip-shield.
Screw-type latches or wall mounting through the enclosure will not be
accepted.  The enclosure shall be fully sealed with gasket material and
equipped with stainless steel gasket retainers, and should be supplied w/
recommended manufacturer’s solar shields.

2. The enclosure shall be equipped with a removable hinged inner door
constructed of minimum 0.090” 5052 H-32 marine alloy aluminum.  A
minimum of the following components shall be installed on the aluminum
inner door:

a. Hand-Off-Automatic (HOA) selector switches for pumps shall be non-
spring loaded and oil tight.

b. Lead 1-Lead 2-Automatic alternator selector switch.

c. Six digit elapsed time meter without reset for each motor.

d. The following indicating lamps:

1) Pump Running (green)
2) Seal Failure (red)
3) Over Temperature (red)
4) Low Level (red)
5) High Level (red)

e. MPE level converter with front and rear mounted displays

f. Pushbuttons for:

1) Reset Motor Overload

g. All pilot devices shall be heavy-duty 30 mm NEMA 4X.

h. All door-mounted components shall have engraved nameplates (Three-
ply laminated plastic; black letters, white background).

3. Controls shall be mounted on a removable sub-panel using stainless steel
machine screws (self-tapping screws are not acceptable).  A minimum of the
following components shall be mounted on the back plate:

a. Heavy-duty, thermal-magnetic molded case pump motor circuit
breakers.  Pump breakers shall be accessible through inner door.
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b. NEMA rated motor starters equipped with heavy-duty industrial
contactors (definite purpose contactors are not acceptable) and non-
adjustable melting alloy overload protection.

c. 20-Amp circuit breakers shall be provided for:

1) Flowmeter
2) Telemetry
3) Outside GFCI Receptacle
4) Generator GFCI Receptacle
5) Panel Receptacle
6) Flood Light
7) Canopy Light
8) Spare
9) Spare
10) Spare

d. A control circuit transformer shall be included to provide115 VAC
power to control components.  The transformer shall also provide 24
VAC power to the float circuit.  Fuses selected according to NEC
requirements shall protect transformer primary and secondary.  Fuse
blocks shall be provided with lights for indication of a blown fuse.

e. Surge and lightning protection shall be provided.

f. Phase failure relay shall monitor:

1) Phase failure
2) Phase reversal
3) Low voltage (Brown outs)

g. Automatic electrical alternator.

h. Control relays shall be plug-in pin type with indicator light.

i. Seal failure relays shall be the electronic plug-in pin type with indicator
light.

j. Off float time delay relay shall be plug-in pin type with indicator light.

k. Condensation protective space heater with adjustable thermostat.

l. Power terminals and control terminals shall have minimum 1/4” flat
head set screws.

m. Remote terminals shall be provided to indicate the following:
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1) Pump run 
2) Pump alarm 
3) Phase loss 
4) High level 
5) Low level 
6) Panel intrusion 
7) Flow meter data 
8) Wet well level 

 
4. A 20 amp, 115 volt GFCI duplex receptacle shall be mounted on the side of 

the panel and equipped with in-use weatherproof cover. 
 

5. Control sequence shall function as follows: 
 

a. When flow in the wet well reaches the ‘lead start’ level, the lead pump 
starts.  If fluid recedes to the off level, the pump shuts off, if not, fluid 
will continue to rise until it reaches the ‘lag start’ level where the lag 
pump will begin to operate.  Both pumps will operate until the fluid in 
the wet well returns to the off level where both pumps shut off.  At each 
instance when the off level is reached, the alternator automatically 
reverses the sequence of pump operation allowing for equal usage of 
the pumps. 

 
6. Control wire to be MTW 90 degree C, #14 AWG.  Color code and number 

all wiring as indicated on the factory wiring diagram.  All wiring shall be 
neatly grouped in plastic wire troughs except wiring from backplate to the 
door shall be done in separate bundled harnesses.  All wires shall have a 
wrap-around wire identification number at both ends of the wire as shown in 
the wiring diagram. 

 
7. Electrical schematic shall be plastic laminated and affixed inside the control 

panel door. 
 

8. All conduits entering the control panels or other enclosures from the wet 
well shall be sealed with gas-tight fittings. (Myers type hubs).  A junction 
box shall be located above the gas-tight seals for the pump and control 
conduits.  (See Detail). 

 
9. The control panel shall be the product of a manufacturer that is authorized 

by Underwriters Laboratories, Inc. to build products in compliance with UL 
Standard 508A.  A UL label shall be affixed to the completed control panel. 

 
10. The pump control panel manufacturer shall have at least 15 years of 

experience and have at least 3000 similar installations. 
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G. Valves 

1. Suction Line – Suitable shutoff valves shall be placed on the suction line of 
dry pit pumps.  For building situations only. 

2. Discharge Lines 

a. Suitable shut off and check valves shall be placed on the discharge line 
of each pump.  The check valve shall be located between the shut off 
valve and the pump.  All valves shall be suitable for the material being 
handled. Check valves shall be placed on the horizontal portion of the 
discharge line.  Ball checks shall be placed in a vertical run of 
discharge piping.  Valves shall be capable of withstanding normal 
pressures and water hammer. 

b. All shut off and check valves shall be operable from the floor level and 
accessible for maintenance.  Outside levers are required on all swing 
check valves. 

H. Wet Wells 

1. Divided Wells – In pump stations rated greater than 2.5 MGD divided wet 
wells may be required.  These two sections will be properly connected to 
facilitate repair and cleaning of either well without taking the station out of 
service. 

2. Size 

a. The design fill time and minimum pump cycle time shall be 
considered in sizing the wet well.  The effective volume of the wet 
well shall be based on the design average flow and a filling time not to 
exceed 30 minutes unless the facility is designed to provide flow 
equalization.  The pump manufacturer’s duty cycle recommendations 
shall be utilized in selecting the minimum cycle time.  When the 
anticipated initial flow tributary to the pumping station is less than the 
design average flow, provisions should be made so that the fill time 
indicated is not exceeded for initial flows. 

3. Floor Slope – The wet well floor shall have a minimum slope of 1 to 1 (1:1) 
to the hopper or sump bottom.  The horizontal plane of the hopper bottom 
shall be no greater than necessary for proper efficient function of the pump 
suction line inlet. 

4. Air Displacement 

a. Covered wet wells shall have provisions for air displacement and have 
carbon filters installed on vent tube. 

b. All channel covers and wet well hatch covers in stations rated at 2.5 
MGD and above shall be constructed of grating to permit the passage 
of air. 
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I. Safety Ventilation (To be reviewed on case-by-case special circumstances) 

1. General – Adequate ventilation shall be provided for all pump stations.   

2. Electrical Controls – Switches for the operations of ventilation equipment 
should be marked and conveniently located.  It should be activated, 
automatically, by the opening of the access door or hatch. 

J. Flow Measurement 

1. All pump stations will be equipped with magmeter for measuring 
wastewater flow as specified by the District.  This device will have a non-
resetting totalizer and a flow recorder capable of recording the flows on a 7-
day chart. 

5.3	 Submersible	Pump	Stations	

A. Special considerations – Submersible pump stations shall meet the applicable 
requirements under Section 5.2 except as modified here. 

B. Construction – Submersible pumps and motors shall be designed specifically for 
raw wastewater use, including totally submerged operation and shall meet the 
requirements of the National Electrical Code for such units.  All pumps shall be 
equipped with a seal failure alarm. 

C. Pump Removal – Pumps shall be readily removable and replaceable without 
dewatering the wet well or disconnecting any piping in the wet well. 

D. Electrical 

1. Electrical supply, control and alarm circuits shall be designed to provide 
strain relief and to allow disconnection from outside the wet well.  All 
terminals and connectors shall be mounted outside the wet well in 
weatherproof boxes. 

2. Controls – The motor control center shall be located outside the wet well, 
be readily accessible and be protected by a conduit seal or other measures 
that meet the requirements of the National Electrical Code.  The seal shall 
be located so that the motor may be removed and electrically disconnected 
without disturbing the seal. 

3. Power Cord – Pump motor cords shall be designated for flexibility and 
serviceability under conditions of extra hard usage and shall meet the 
requirements of the National Electrical Code Standards for flexible cords in 
wastewater pump stations.  Ground fault interruption shall be used to de-
energize the circuit in the event of any failure in the electrical integrity of 
the cable.  Power cord terminal fittings shall be corrosion-resistant and 
constructed in a manner to prevent the entry of moisture into the cable.  
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They shall be provided with strain relief appurtenances and shall be 
designed to facilitate field connections. 

E. Valves 

1. Valves required under section 5.2.G. for submersible pump stations. 

5.4	 Alarm	Systems	

A. Each pump station shall be equipped with an alarm system identical to the 
approved system being used in existing pump stations at the time of submittal.  
Alarm systems may be upgraded due to advances in technology or special 
requirements.  Each station shall be equipped with current telemetry system 
utilized by the District. 

B. The alarms shall be activated in cases of power failure, phase failure, intrusion, 
high water, low water, when applicable, and seal failure. 

C. Alarms for pump stations serviced by the Sewer District will be transmitted via 
radio to a central console that is manned 24 hours per day. 

D. Each pump station shall display a typical NCSD sign denoting a legible 
emergency phone number contact at the station and/or at the perimeter fence 

5.5	 Emergency	Operations	

A. The objective of emergency operation is to prevent the discharge of raw 
wastewater to any waters and to protect public health by preventing back-up 
water into basements, streets, or private property. 

B. Emergency pumping capabilities are required.  All pump stations must be 
equipped with standby generator power, and be equipped with the required 
electrical equipment to automatically transfer between normal power and stand- 
by power.  A riser from the force main with rapid connection capabilities and 
appropriate valve piping shall be provided at all lift stations to accommodate the 
use of portable pumps. A permanent by-pass suction line is to be installed inside 
of each pump station wet well. 

C. Developer to provide generator and emergency system noted above. 

5.6	 Force	Mains	

A. Velocity and Diameter 

1. At design pumping rates, a cleaning velocity of at least 2.5 feet per second 
should be maintained, but in no case will they exceed 8 feet per second.  
Minimum force main diameter for raw wastewater shall be 4 inches.  
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Special consideration may be given to grinder pump application on a case-
by-case basis. 

2. All force mains will be designed with a constant grade (when possible)
increasing from the pump station to the discharge point.  Some approved
method of venting will be provided at the force main discharge manhole as
appropriate.

B. Air and Vacuum Relief Valves

1. Where the topography of the force main location is such that the velocity
and diameter restrictions set forth above cannot physically or cost
effectively be met, the use of air and vacuum relief valves will be
considered.

2. Air relief valves shall be placed at high points in the force main to prevent
air locking.  Vacuum relief valves may be necessary to relieve negative
pressures.

3. Both the configuration and head conditions will be evaluated as to the need
for and placement of vacuum relief valves.

4. Air and vacuum relief valves shall be placed in manholes or other approved
structure with adequate room for replacement or maintenance.

C. Termination

1. Per “Ten States Standards”, the force main discharge shall enter the
receiving manhole with a smooth flow transition to the gravity sewer
system at a point not more than 1 foot above the flow line.

2. The receiving manhole and the next downstream manhole shall be coated
with an approved corrosion resistant liner to prevent corrosion of the
manhole interior due to wastewater and its gases, in particular, corrosion of
concrete and steel from hydrogen sulfide (H2S).

D. Pipe and Design Pressures

1. Unless DIP is required for crossings, PVC pipe of SDR-18 (C-900/905)
pressure pipe shall be used for all force mains.

2. Pipe and joints shall be equal to water main strength materials suitable for
design conditions.

3. The force main, reaction blocking, thrust restraints, station piping and
associated cyclic reversal of stresses or water hammer are expected with the
cycling of a wastewater lift station and shall be accounted for in design.
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4. A minimum depth of 3-feet from final grade to the top of pipe shall be 
provided.  The designer shall account for the depth of the air release valve 
(ARV) when determining the applicable depth of the force main to insure 
uphill slope to the ARV. 

5. The maximum desired depth is 6-feet deep. 

6. Downhill pumping is prohibited where a gravity system solution is possible. 

E. Design Friction Losses 

1. Friction Coefficient 

a. For smooth pipe such as PVC, a “C” factor not to exceed 130 may be 
allowed. 

F. Leakage Testing 

1. All force mains shall be tested for two (2) hours at two and one half (2.5) 
times the design head pressure, or 150 P.S.I., whichever is greater. 

2. There will be no exceedance of the calculated allowable pressure loss 
during the 2-hour test. 

G. Easements for Force Mains – A minimum 15-foot wide easement is required if 
the force main does not reside within a public road right-of-way. 
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6.0 APPENDIX 

6.1 North Charleston Sewer District Use Resolution, 2017-03 
6.2 NCSD Standard Forms 

A. Mandrel & Low-Pressure Air Test Form (included below) 

B. Force Main Pressure Test Form (included below) 

C. Pump Station Draw Down Test Form (included below) 

6.3 NCSD Standard Specifications 

A. Chain Link Fence (Example Bid Project) (included below) 

B. Subsurface Manhole Rehabilitation (available upon request) 

C. Sewer Rehabilitation by Cured-In-Place Pipe Method (available upon request) 

6.4 NCSD Standard Details (included below)

Note:   Original copies of these documents in pdf, AutoCAD, or MS Word 
format are available upon request. 
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6.1 North Charleston Sewer District Use Resolution, 2017-03 



6.2 NCSD Standard Forms 



Mandrel and Air Pressure Test Report 

Project: Date:    

Contractor: Inspector:  

Tested Section: to
Diameter (in) Material Length (ft) 

Start 
Time Pressure  

PSI 

End PSI 
Mandrel Test: Passed Failed Air Test: Passed Failed 

Tested Section: to 
Diameter (in) Material Length (ft) 

Start 
Time Pressure 

PSI 

End 
PSI 

Mandrel Test: Passed Failed Air Test: Passed Failed 

Tested Section: to 
Diameter (in) Material Length (ft) 

Start 
Time Pressure 

PSI 

End PSI 

Mandrel Test: Passed Failed Air Test: Passed Failed 

Tested Section: to 
Diameter (in) Material Length (ft) 

Start 
Time Pressure 

PSI 

End PSI 

Mandrel Test: Passed Failed Air Test: Passed Failed 



Force Main Pressure Test Report 

Project: _________________________________  Date:   

DHEC Permit #:   Test Duration:  

NCSD Representative:    

Contractor:    

Contractor Representative:    

Engineering Firm:    

Engineering Firm Representative:  

Allowable leakage calculations based on American Water Works Association (AWWA): 

ܮ		 ൌ
ܲ√ܦܵ
148,000

					:݁ݎ݄ܹ݁			

L	ൌ	Allowable	Leakage	ሺgphሻ
ܵ ൌ ሻݐሺ݂	݀݁ݐݏ݁ܶ	݁݌݅ܲ	݂݋	݄ݐ݃݊݁ܮ
ܦ ൌ ሺ݅݊ሻ	݁݌݅ܲ	݂݋	ݎ݁ݐ݉ܽ݅ܦ	݈ܽ݊݅݉݋ܰ
ܲ ൌ ሻ݃݅ݏ݌ሺ	݁ݎݑݏݏ݁ݎܲ	ݐݏ݁ܶ	݁݃ܽݎ݁ݒܣ

Time  Pressure  Diameter (in)  Length (ft) 
Allowable 

Leakage (gph) 

Start  PSI 

End  PSI 

1‐ Hour Total Allowable Leakage, L1 =   gal 

2‐ Hour Total Allowable Leakage, L2 =   gal 

Actual Leakage =   gal 

Passed  Failed 



 
 
 

 

 
 

Pump Station Draw Down Report  
 

Project:     Date:      
 

NCSD Representative:      
 

Contractor:      
 

Contractor Representative:      
 

Engineering Firm:      
 

Engineering Firm Representative:      
 

 
Pumping rate calculation: 

PR  
D W  A x 60 
          T 

Where:  PR  = Pumping Rate (gpm) 
 D  = Draw down difference (ft) 

  W  = Conversion factor for water (7.48 gal/ft3)
  A  = Area of wet well (ft2) 
  T  = Time (sec) 
 

Wet Well Area (ft2):      

 

Pump No. 1 
Fill Time 
(sec) 

Fill Rate 
(gpm) 

Draw Down 
(ft) 

Draw Down Time 
(sec) 

Pumping Rate 
(gpm) 

Start:       
Finish:   

Difference:   

 

Pump No. 2 
Fill Time 
(sec) 

Fill Rate 
(gpm) 

Draw Down 
(ft) 

Draw Down Time 
(sec) 

Pumping Rate 
(gpm) 

Start:       
Finish:   

Difference:   

 

Pumps 1&2 
Fill Time 
(sec) 

Fill Rate 
(gpm) 

Draw Down 
(ft) 

Draw Down Time 
(sec) 

Pumping Rate 
(gpm) 

Start:       
Finish:   

Difference:   

 



 
 
 

 

	

6.3 NCSD Standard Specifications 
 



 
 
 

 

 NORTH CHARLESTON SEWER DISTRICT 
 SPECIFICATIONS 
 CHAIN-LINK FENCE 
 
 PART 1 – GENERAL 

[Example Project – Edit As Needed] 
 
The work to be performed under this contract includes, but is not limited to, providing all labor, 
materials, equipment, and services specified herein or reasonably necessary for and incidental to 
complete    Brief Project Scope Description     the     Project Name     located at     Location    . 
 
 SCOPE OF WORK 
 
Example Only:  Provide eight foot high fence, knuckled and twisted with twist on top at    
Project Name      unless otherwise specified.  The fence shall have (1) one 14-foot wide vehicle 
gate and (1) one 3-foot wide pedestrian gate. 
 
 QUALITY ASSURANCE 
 
STANDARDS OF MANUFACTURE:  Provide steel fence, gates, and components as a 
complete unit produced by a single manufacturer, including necessary installation accessories, 
fittings, and fastenings.  Except where specified otherwise herein, furnish materials used in the 
component parts and assemble and secure the various parts in accordance with the fence 
manufacturer's standard construction detail. All material must be domestic. 
 
REFERENCED STANDARDS:  Unless otherwise indicated, all referenced standards shall be 
the latest edition available at the time of bidding.  Any requirements of these Specifications shall 
in no way invalidate the minimum requirements of the referenced standards.  Comply with the 
provisions of the referenced standards, except as otherwise indicated. 
 
 GENERAL REQUIREMENTS 
 
MATERIALS:  Materials used shall be free from defects which would adversely affect the 
performance or maintainability of individual components or of the overall assembly.  Materials 
not specified herein shall be of the same quality used for the intended purpose in commercial 
practice.   
 
DIMENSIONAL TOLERANCES:  Unless otherwise specified dimensional tolerances shall be 
+1 percent.  Minimum dimensions specified are the minimum dimensions allowed and the +1 
percent tolerance does not apply. 
 
WORKMANSHIP:  All fence components shall be free from pits, excessive roughness, blisters, 
loose rust and mill scale, cracks, and seams to an extent that would be detrimental to the intended 
end use.  All fencing components, except barb selvage of fabric, shall be free from sharp edges. 
 



 
 
 

 

The Contractor is responsible to protect all existing and newly installed work, materials, 
equipment, improvements, utilities, structures, and vegetation at all times during the course of 
this contract.  Any property or incidentals damaged during the course of this contract shall be 
repaired or replaced to the satisfaction of the Project Manager, at no additional cost to the owner. 
 
Bidders are charged with total responsibility for obtaining all information in connection with this 
project, including field measurements, site conditions, existing structures, etc.  Bidders are 
advised to visit the project site prior to providing bids. 
 
  PRODUCT DELIVERY, STORAGE, AND HANDLING 
 
GENERAL:  Deliver fencing materials to the site(s) in an undamaged condition.  Carefully store 
materials off the ground to provide proper protection against oxidation caused by ground contact. 
 
  

PART 2 - PRODUCTS 
 
 CONCRETE FOR POSTS 
 
GENERAL:  2500 psi compressive strength at 28 days.  Site-mixed concrete will be acceptable.  
Grout shall consist of one part cement to three parts clean, well-graded sand, and the minimum 
amount of water required to produce a workable mix.  The equivalent of one 80 lb (dry weight) 
sack of pre-mixed concrete shall be provided per post. 
 
 FABRIC 
 
GENERAL:  Helically woven into a diamond mesh. 
 
STEEL WIRE:  Unless otherwise specified, provide 9 gage steel wire for the fabric of such 
quality and purity that, when drawn to the wire gage size specified, the wire shall have a 
minimum tensile strength of 75,000 pounds per square inch when tested. 
 
TYPE IV, PVC COATED OVER ZINC-COATED STEEL WIRE:  Unless otherwise specified, 
provide a minimum thickness of PVC coating of 0.007 inches, and a minimum weight of coating 
on the wire of 0.3 ounces of zinc per square foot of coated surface area. 
 
COLOR OF PVC COATING:  Black 
 
MESH SIZE:  2 inch 
FABRIC HEIGHT:  96-inches 
 
FABRIC LENGTH:  Unless otherwise specified, the standard length of fabric roll shall be 50 
linear feet +1 percent.  Each roll of fabric shall be a one-piece length. 
 
SELVAGE:  Knuckled and twisted with twist on top. 
 



 
 
 

 

GATES 
 
DESIGN:  Detailed construction requirements for all gates shall be as specified and shall meet 
the applicable requirements of this specification.  Gate frames shall be of welded construction or 
shall be assembled using fittings.  When fittings are used as the construction method for gate 
frames, the frames shall be fitted with 5/16-inch minimum diameter truss rods.  All gates shall be 
constructed so that they may be operated by one person.  The vehicle gates shall be double 
swing. 
 
GATE FABRIC:  As specified herein for chain-link fencing fabric.  Steel frames shall be zinc-
coated. 
 
FRAMES:  Gate frames shall be of welded construction or shall be assembled using heavy 
fittings. Truss rods shall be constructed from applicable class, and grade. 
 
WELDED ZINC-COATED FRAMES:  Frames shall be zinc-coated by the hot dip or metal 
spray method after fabrication.  When frames are not zinc coated after fabrication the welds shall 
be coated with a zinc rich paint. 
 
 LATCHES, HINGES, STOPS, AND KEEPERS 
 
GENERAL:  Latches, hinges, stops, and keepers shall be zinc-coated steel or color coated over 
zinc-coated steel, or aluminum coated steel as specified.  When zinc coating is required, the 
weight of zinc coating shall be 1.2 ounces per square foot unless otherwise specified. 
 
DOUBLE GATE LATCHES:  Latches for double gates shall be fork type latch with center drop 
rod, or plunger bar type of full gate height arranged to engage the gate stop, or a positive locking 
gravity device.  Locking devices shall be constructed so that the center drop rod or plunger bar 
cannot be raised when locked. 
 
STOPS:  Center gate stop shall be provided for all double gates and shall be suitable for setting 
in concrete or with anchors for the center drop rod or plunger. 
 
KEEPERS:  Keepers shall be provided for each gate leaf over 5 feet wide.  Gate keepers shall 
consist of a mechanical device for securing the free end of the gate when in full open position. 
 
GATE HINGES:  Gate hinges shall be of adequate strength for the gate, and shall have large 
bearing surfaces for clamping or bolting in position.  Hinge action shall be such that gates may 
be easily opened and closed by one person.  Hinges shall provide for full 180 degree swing of 
gate leaf. 
 
 POSTS 
 
ZINC-COATING:  Unless otherwise specified herein, all steel material shall be hot dip zinc-
coated on all surfaces with an average weight of not less than 1.8 ounces of zinc per square foot 
of coated surface area. 



 
 
 

 

 
DIMENSIONS AND TOLERANCES:  Tolerances for weight per foot requirements are minus 5 
percent with no limit on plus.  The tolerance for the dimensions for posts is minus 2 percent and 
plus 5 percent.  
 
 DEFINITIONS: 
 
Terminal Post:  End, corner, and pull post. 
 
Line Post:  The vertical posts installed between terminal posts. 
 
Gate Post:  The post supporting the weight of the gate. 
 
CLASSIFICATION:  Class 1, Steel Pipe, Grade A - Hot-dip zinc coated inside and out after 
fabrication with an average weight of not less than 1.8 ounces of zinc per square foot of coated 
surface area. 
 
TERMINAL POSTS:  2.875 inches O.D. x 0.203 inches wall thickness. 5.79 Lb per foot 
 
LINE POSTS:  2.375 inches O.D. x 0.154 inches wall thickness. 3.65 Lb per foot 
 
WALK GATE POSTS:  2.875 inches O.D. x 0.203 inches wall thickness. 5.79 Lb per foot 
 
DRIVE GATE POSTS:  4 inches O.D. x 0.226 inches wall thickness. 9.10 Lb per foot 
 
TOP RAIL:  1.66 inches O.D. x 0.140 inches wall thickness. 2.27 Lb per foot. 
 
RAIL CONNECTORS:  Fit top rail lengths with 6-inch connectors of the same material as the 
rail or with a 3-inch long swage on one end for connecting into a continuous run.  Provide 
suitable fittings for securing top rail to each gate, corner, and end posts. 
  

ACCESSORIES 
 
GENERAL:   Unless otherwise specified material for accessories not specified herein shall be at 
the manufacturer's option, and manufactured from material of such quality that after forming into 
finished products shall meet the requirements hereinafter specified. 
 
All ferrous accessories shall be hot dip zinc-coated with an average weight of not less than 2.0 
ounces of zinc per square foot of coated surface area. 
 
Braces and trusses as required on standard 8 foot fence. 
 
CAPS:  Fit all exposed ends of tubular posts with caps.  The cap shall fit snugly over the posts 
and exclude moisture such as rain.  The caps shall have a ring or hole suitable for the through 
passage of the top rail.  Caps shall be formed steel, malleable or cast iron, or aluminum alloy. 
 



 
 
 

 

TOP RAIL AND BRACE ENDS:  Provide ends for top rail and braces when top rail or braces 
are required.  Provide formed steel, malleable or cast iron, or aluminum alloy top rail and brace 
ends. 
 
TOP RAIL SLEEVES:  Top rail sleeves shall allow for expansion and contraction of the top rail.  
Top rail sleeves shall have a minimum length of 6 inches. 
 
WIRE TIES AND CLIPS:  Provide wire ties or clips for attaching fabric to line posts, or tension 
wire.  Wire ties and clips shall be at intervals not greater than 15 inches when attaching fabric to 
line posts, and the space interval shall not exceed 24 inches when attaching fabric to top rails or 
tension wire.  Wire ties and clips shall be not less than the fabric wire gage size and of the same 
material and coatings.  The minimum weight for zinc coated wire ties and clips is 0.8 ounces of 
zinc per foot of coated surface area. 
 

BRACE AND TENSION BANDS:  Use brace bands to secure brace ends to terminal posts.  
When tension bars are used, tension bands shall be used for securing chain-link fabric at each 
terminal post.  Spacing of tension bands on posts shall be at 15-inch intervals or less.  Brace and 
tension bands shall be steel and shall be :-inch wide plain band. 
 
TENSION BARS:  Tension bars shall be no less than 3/16 by : inch or equivalent cross-
sectional area.  A tension bar shall be provided where chain-link fabric meets terminal posts.  
Tension bars shall be steel, of a continuous length compatible with the height of the fence and 
shall be threaded through the fabric and attached to the post by tension bands.  Roll formed posts 
with integral loops for weaving fabric to posts are acceptable in lieu of tension bars. 
 
TENSION WIRE:  Tension wire shall be used at the bottom of the fence when fabric is not 
otherwise secured.  Tension wire shall be zinc coated steel.  All tension wire shall be 7 gage wire 
size with an outside diameter of 0.177 inch (+0.005 inch). 
 
Steel tension wire shall be marcelled or crimped coil spring hard tempered carbon steel wire.  
The tension wire shall have a minimum tensile strength of 75,000 pounds per square inch.  Zinc 
coated steel shall not have less than 1.2 ounces of zinc per square foot of coated surface area. 
 
TRUSS RODS:  Provide steel truss rods with a minimum diameter of 5/16 inch. 
 
MISCELLANEOUS ACCESSORIES:  Provide miscellaneous items, such as bolts, nuts, and 
washers of galvanized steel.  
 
 PART 3 - EXECUTION 
 
 INSPECTION 
 
GENERAL:  Examine the conditions under which the chain link fence is to be installed and 
notify the Project Manager in writing of conditions detrimental to the proper and timely 
completion of the work.  Do not proceed with the work until unsatisfactory conditions have been 
corrected in an acceptable manner. 
 



 
 
 

 

 INSTALLATION 
 
GENERAL:  Install fencing to line and grade indicated.  Conform to the applicable typical 
details shown or specified.  In lieu of accessory details shown or specified, approved types 
standard with the manufacturer may be provided. 
 
GRADING:  Establish a graded fence line prior to the installation of fencing.  The grade shall be 
such that a clearance of approximately 2 inches between the fence fabric and the ground shall be 
held along the line of the fence.  The ground along the line of the fence shall be solid, and dirt fill 
used to establish the fence line shall be thoroughly compacted.  The fence line shall be cleared of 
all trees, brush, or other obstacles that will interfere with the fencing. 
 
EXCAVATION:  Excavate for posts and other concrete embedded items as required by table in 
paragraph entitled "POST SETTING", hereinafter.  Clear waste materials from excavation and 
post holes and spread on the work site where directed. 
 

POSTS 
 
POST SPACING:  Space posts at intervals not to exceed 10 feet center to center.  Space gate 
posts as necessary for the size of gate openings.  Straight runs between braced posts shall not 
exceed 300 feet. 
 
POST SETTING:  All posts shall be set aligned and plumbed in holes of diameter and depth 
indicated in table below, unless indicated or specified otherwise.  After the posts have been set, 
fill the holes with concrete.  Thoroughly compact concrete to set a minimum of 24 hours before 
further work is done on posts.  The use of mechanical devices for the setting of fence posts is 
acceptable, provided the mechanical device develops a strength in the ground equal or superior 
to the strength developed by setting post manually. 
 
                                    TABLE 
Type                     
 of Fabric    Hole           Hole            Post 
Post             Height            Diameter        Depth         Embedment    
                                
Line         6'-0" to 10'-0"       12"            38"             36" 
Terminal     6'-0" to 10'-0"       12"            38"             36" 
 
TERMINAL POSTS (INCLUDING END, CORNER, GATE AND PULL POSTS):  Set and 
space as specified hereinbefore, brace to the nearest post with a horizontal brace used as a 
compression member, and a diagonal truss rod and truss tightener used as a tension member.  
Consider all changes in direction of fence line of 30 degrees or more as corners.  Use pull posts 
at all abrupt changes in grade. 
 
TENSION WIRES:  Install prior to the installation of chain-link fabric and pull taut.  Install 
bottom tension wire and place within 8 inches of the bottom of the fabric line. 
 



 
 
 

 

FABRIC:  Set approximately 2 inches above the ground and install on the side of the fence as 
directed.  Cut the fabric at all terminal posts and attach each span independently thereon.  Pull 
the fabric taut and fasten securely to each supporting post.  Fasten to terminal posts at 15 inches 
maximum intervals using stretcher bars and stretcher bar bands or other approved devices 
standard with the manufacturer.  Rolls of fence fabric to be joined shall have a strand of fabric 
wire woven through the ends of rolls to form a continuous mesh. 
 
 CLEANUP 
 
The Contractor shall be responsible to remove all debris from the site and clean affected areas.  
Contractor shall keep the premises free of debris and unusable materials resulting from their 
work and as work progresses; or upon request by the Project Manager, shall remove such debris 
and materials from District property.  The Contractor shall leave all affected areas as they were 
prior to beginning work.  The Contractor shall be responsible for disposing of the old fencing 
material except as otherwise directed by the Project Manager. 



 
 
 

 

6.4 NCSD Standard Details 
 

General Notes 
SS‐000 NCSD Wastewater System Notes 

Force Main Details 
FM‐000 Cover Page  
FM‐001 Air Release Valve Detail 
FM‐002 Tracer Wire and Metallic Warning Tape for Force Mains 
FM‐003 Pipe and Casing Jack and Bore Detail 
FM‐004 Vertical Offset Detail 
FM‐005 Typical Force Main Connection Detail 
FM‐006 Force Main Inside Drop Detail 
FM‐007 Force Main Bedding Detail 

Gravity Sanitary Sewer System Details 
GS‐000 Cover Page 
GS‐001 Standard Precast Concrete Manhole Detail 
GS‐002 Standard Shallow Manhole Detail 
GS‐003 Standard Inside Drop Manhole Detail 
GS‐004 Standard Sewer Connection to Existing Manhole 
GS‐005 Doghouse Manhole Detail 
GS‐006 Typical Gravity Wastewater Trench Section 
GS‐007 Typical Gravity Wastewater Road Cut Section 
GS‐008 Typical Shallow Sewer Service Construction Detail 
GS‐009 Typical Deep Sewer Service Construction Detail 
GS‐010 Cleanout Detail  
GS‐011 Standard Manhole Frame & Cover 
GS‐012 Manhole Joint Detail 
GS‐013 Manhole Invert Boot Detail 
GS‐014 Standard Manhole Channel and Bench Detail 
GS‐015 Sewer Crossing Over/Under Existing Pipe 
GS‐016 Typical Underground Grease Trap 1000 Gallon 
GS‐017 Typical Underground Grease Trap 1500 Gallon 
GS‐018 Conflict Box Detail 

Wastewater Pump Station Details 
PS‐000 Cover Page 
PS‐001 Pump Station and Site Details 
PS‐002 Fencing for Pump Stations and Facilities 
PS‐003 Typical Pump Station Site Plan 
PS‐004 Emergency Notification Sign Detail 
PS‐005 Typical Pump Station Electrical Site Plan 
PS‐006 Typical Pump Station Power Riser Diagram 
PS‐007 Generator Pad Detail 
PS‐008 Light Pole Base Detail 
PS‐009 Ground Test Well Detail 
PS‐010 Typical Pump Station Canopy Detail 
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