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2. SEWER LINES 
 
The Developer acknowledges his continuing obligation during the Subdivision Maintenance Period 
for Closed Circuit Television (CCTV) Footage of all gravity sewer mains to be provided to the City 
showing no damage caused by water, gas, electrical, telephone, fiber and/or or cable installations 
to said gravity sewer mains. 

 
3. ALL PUBLIC UTILITIES 

a. Provide “as-built” electronic files (Autocad, GIS, or equal) of all water, gas, and sewer 
utilities. 
 

b. Provide GPS (Latitude and Longitude) points for all underground valves. 
 

c. Gas mains shall be pressure tested in accordance with the Specifications and following 
Pipeline Safety Regulations.  Originals of all pressure charts shall be labeled clearly 
describing which lines they pertain to and shall be submitted to the City. 

 
d. Manufacturer’s submittals for all system components shall be provided to the City at the 

preconstruction conference. 
 

e. All Gas main and service lines shall be purged and air tested. 
 

f. All tracer wires shall be tested. 
 

4. STORM WATER STORAGE PONDS 
 

a. The Developer acknowledges his continuing obligation during the Subdivision 
Maintenance Period for furnishing all of the materials, labor, and equipment necessary to 
perform an As-Built Survey of the drainage pond bottom. 
  

b. Cross Sections spaced at a maximum of fifty feet (50’) and perpendicular to the pond 
centerline shall be obtained.  The volume formed by this grid shall be calculated using 
the average end area method in both directions.  The two volumes shall be averaged to 
yield the storage capacity of the pond.  The volume of storage capacity shall be 
calculated in cubic yards.  The pond’s design volume shall be compared to the actual 
surveyed volume.  In the event that the storage volume has decreased, it shall be the 
Developer’s responsibility to perform construction activities at his expense as required to 
restore the design storage volume. 

 
c. Acceptable surveys shall be done under the supervision of a Licensed Professional Land 

Surveyor and approved by said Engineer.  Survey drawings shall be signed and sealed by 
the surveyor.  Survey data shall reference the North American Datum of 1983 (NAD 83), 
Louisiana South Zone, U.S. Survey Foot for horizontal control, and the North American 
Vertical Datum of 1988 (NAVD 88), U.S. Survey Foot for vertical control.  All surveys shall 
be conducted using the 2-inch accuracy standard and shall be done by any means 
necessary to obtain elevations of a submerged surface. 

 
I. MAINTENANCE OF WORK 
 
The Contractor shall maintain the work during the construction and until final acceptance by the City of 
Zachary. 
 
Particular attention shall be given to drainage, both permanent and temporary. It shall be the 
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SECTION 101 
MINIMUM MAINTENANCE AGREEMENT REQUIREMENTS 

 
STATE OF LOUISIANA 
PARISH OF EAST BATON ROUGE 
CITY OF ZACHARY 
 
THIS AGREEMENT made and entered into this ____________ day of _______________, _______ by and 
between__________________________, hereinafter designated as “Owner” __________, hereinafter 
designated as “Contractor”, and the City of Zachary, herein represented by_______________, Mayor. 
 
WITNESSETH: 
WHEREAS, the Owner has subdivided______________________________________, and has received 
approval and acceptance from the Director of the Department of Public Works for subdivision 
improvements constructed therein; and 
 
WHEREAS, Contractor, pursuant to a Contract with Owner, furnished and installed subdivision 
Improvements consisting of streets, drainage, water, gas, and sanitary sewer facilities, and 
 
WHEREAS, the Owner is required to maintain certain improvements for a period of thirty-six (36) months; 
and 
 
WHEREAS, a bond in the minimum amount of 10% of all subdivision construction costs shall be provided 
to the City of Zachary before Final Plat Approval; and 
 
NOW, THEREFORE, it is hereby agreed by and between the Owner, Contractor, and City of Zachary that 
the Owner hereby agrees that they shall keep all streets, drainage, water facilities, natural gas facilities, 
and sanitary sewer facilities and related work constructed by Contractor in the Subdivision in good 
condition and shall make such repairs to any defect in materials, workmanship, and damages caused by 
utility companies, contractors and/or sewage stoppages as may develop or be discovered when called 
upon to do so by the Director of the Department of Public Works. 
 
It is agreed that this agreement shall be in full force and effect for a period of thirty-six (36) months from 
the _________ day of ________________, ______. 
 
IN WITNESS WHEREOF, these presents have been signed in the presence of the undersigned competent  
witnesses, at Zachary, Louisiana on this __________ day of __________________, __________. 
 
OWNER       CONTRACTOR 
 
________________________________   ________________________________ 
 
 
WITNESS TO OWNER AND CONTRACTOR  CITY OF ZACHARY 
 
 
________________________________   _________________________________ 
       Mayor 
________________________________    
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SECTION 102  
SUBDIVISION CONSTRUCTION PLANS CHECKLIST 

 

The following checklist shall be made an integral part of the SUBDIVISION DEVELOPMENT 
CONSTRUCTION STANDARDS and shall provide minimum guidelines for compliance with the City of 
Zachary standards, policies, and subdivision regulations and does not relieve the design engineer 
from full compliance with applicable City standards, policies, and subdivision regulations which may 
not be contained in this checklist. All applicable items must be addressed. Submit 3 sets of 
construction plans. 

Construction Plans shall be submitted to the City of Zachary individually for each phase of the work 
being completed.  If Construction of a particular phase has not commended within 1 year from date 
of approval, a new submittal is required for that particular phase. 

Completed Checklist must be Submitted with Construction Plans.   

Name of Subdivision:    Filing:     Phase:___________ 

Certification: This is to certify that these construction plans have been prepared in accordance with the 
requirements of this checklist.  

Engineer:              
   Name      Signature 

Developer:              
   Name      Phone Number 

Date of Preliminary Plat Approval:           
 
I. COVER SHEET:  

A. Name of subdivision 

B. Type of subdivision (check one):    Residential;    Commercial; 

   Industrial; or    PUD 

C. Name of engineer, signature, and seal 

D. Space provided for the signatures of the Subdivision Developer’s Engineer, City of Zachary’s 

Designated Representative and the Mayor of the City of Zachary. 

E. Index to sheets — all plan/profile sheets to be indexed by street name 

F. Vicinity Map 
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G. Notes: 

1. All work shall conform to the standard specifications of the City of Zachary. 

2. The Developer/Contractor shall be required to maintain all improvements shown 

herein for a period of 36 months after approval by the City of Zachary, and a 

maintenance agreement & maintenance bond shall be required. 

3. The approval of these plans applies to the construction features only as required by 

the Subdivision Ordinance and the City of Zachary. 

4. No Street in this Subdivision is to be opened to traffic until the proper intersection 

control signs have been installed by the developer. It shall be the 

Developer/Contractor’s responsibility to deny access to all streets prior to acceptance 

by the City of Zachary. Construction signage and barricades shall be in accordance 

with the manual of uniform traffic construction devices (UCTCD). 

5. Prior to commencement of any work herein, the Contractor shall contact the City of 

Zachary (225-654-1902). The City of Zachary will provide a date for scheduling of the 

pre-construction meeting. 

6. Where underground electrical utility service is provided for the subdivision, the 

following note shall be added to the title page and the final plat: “The owner of each 

lot will furnish an electric servitude from the source of supply to his meter location 

for receipt of electric service on the lot.” 

7. A Storm Water Discharge Notice of Intent (N.O.I.) and Storm Water Pollution 

Prevention Plan (S.W.P.P.) shall be prepared and a copy provided to the City of 

Zachary prior to construction. 

8. All State, Federal, and Local Permits are the responsibility of the Developer and shall 

be obtained prior to construction.  

H. Bench Mark Data: Elevation and Source 

I. List of waivers and data of Preliminary Plat approval 

J. Date of Construction plan submittal (This date must be updated with each resubmittal) 
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II. TYPICAL SECTION SHEET:  

A. Name of subdivision and filling number 

B. Name of engineer, signature and seal 

C. Utility Space Allocation Plan 

D. Typical cross section (minimum requirements shall be confirmed based on results of soil 

analysis to be provided by the Developer): 

1. Minimum cross slope 2.5% 

2. Residential Developments: 

a.  Street Sections shall be either Asphalt or Concrete 

b. 27-foot back of curb to back of curb in a 60-foot right-of-way  

b. 5-foot by 4-Inch Sidewalk in a 6-foot Sidewalk Servitude 

c. 10-foot Utility Servitude 

E. See Standard Detail Sheet 5A and Standard Detail Sheet 10.  All curb locations shall be proof 

rolled after lime treatment and before pouring concrete. 

III. WATERSHED MAP: 

A. Name of subdivision 

B. Name of engineer, signature and seal 

C. North Arrow and Scale 

D. Quantify onsite and offsite drainage areas.  Calculated flow (Storm Water runoff "Q" CFS) shall 

be given for each area. 

E. Provide flow velocities for each pipe in drainage table 

F. Disclose any offsite drainage areas that flow into the proposed development and the manner in 

which it will be addressed.  Offsite flow shall be accommodated on site by use of swale ditches or 

pipe systems to intercept the sheet flow and direct it to the appropriate outfall. Provisions must 

be made to adequately take care of adjacent watershed areas. All drainage structures must be 
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sufficient for the drainage of the adjacent watershed after complete development of the total 

area, and for future needs; however, the developer shall be required to dig or to open necessary 

drains only of sufficient depth to cover present drainage needs. 

G. Drainage Impact Study and Hydraulic Model of the internal pipe network for 10yr, 25yr, 50yr, 

and 100yr storm events shall be provided to the City of Zachary for review.  Reference Section 

601 for additional requirements. 

H. List Base Flood Elevation, Highest Known Inundation Level, Lowest Street Elevation, and Lowest 

Proposed Slab Elevation. 

I. Design Storm for interior structures = 25-Year 

J. Design Storm for Detention Ponds and Final Outfall = 100-Year. 

IV. STORM DRAINAGE LAYOUT: 

A. Name of subdivision 

B. Name of engineers, signature and seal 

C. Existing and Proposed spot elevations and contours 

D. North arrow and Scale 

E. Legend 

F. Lot numbers 

G.  Profiles of all streets and culverts 

H. Adjacent properties 

I. 10yr, 25yr, 50yr, and 100yr Water surface at outfalls 

J. Inlet designations 

K. Inlet spacing (maximum = 300 feet between inlets and between inlets and high points). Double 

inlets required at sags. Inlets shall not be placed on or near property line.  Inlets shall not be placed 

at driveways. 

L. All drainage inlets shall connect to the subsurface drainage by junction box structure.  There shall 

be no direct connection of yard drains to the trunk line. 
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M. Overall Grading of Development and individual house construction shall be such that no rear or 

side drainage collection systems are required. No low areas shall be allowed behind curb.   

N. Servitudes: There shall be no combined servitudes. Label servitudes as either drainage (Minimum 

25 feet), utility (Minimum 25 feet), offsite sewer connection (Minimum 35 feet), sidewalk (Minimum 

6 feet). All Servitude widths shall be approved by the City of Zachary.   

O. Pipe sizes, lengths and type. Minimum pipe sizes shall be 15 inches (Calculations must be submitted 

with plans).  

P. All Public drainage systems shall be sub-surface and shall be constructed of ASTM C-76, Class II 

Reinforced Concrete Pipe with o-ring gasket joints.  All drainage pipe joints shall be wrapped. 

Q. No conflict boxes shall be used when all new utilities are being constructed.  Conflict boxes may 

be used to accommodate previously existing sewer lines only where approved by the City of 

Zachary. 

R. See Standard Detail Sheet 12 and 701-01 through 702-97 (see Standard Details Cover Page). 

V. EXISTING DRAINAGE DITCHES (IF APPLICABLE):  

A. Subdivision name and filing number 

B. Name of engineer, signature and seal 

C. In the event that the Proposed Development includes an existing drainage ditch which originates 

within the limits of the subdivision, or if the existing ditch is a continuation of an existing ditch 

immediately upstream from the Development, then the existing drainage ditch shall be improved 

by the Development. 

F. Box Culverts or a permanent and impervious channel liner shall be provided along the entirety of 

the Development. 

G. It shall be the responsibility of the Subdivision Developer’s Engineer of Record to field verify the 

location, size, depths and capacity of the City of Zachary’s existing drainage ditch that is proposed 

to be affected by the development.  Calculations and documentation substantiating the pre and 

post capacity of the existing drainage ditch to be affected by the development shall be provided 

by a Professional Engineer Licensed in the State of Louisiana.  This report shall be stamped and 
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shall be provided to the City of Zachary for review.  All offsite drainage connections shall be 

included. 

H. Provide plan and profile of box culverts or improved ditch.  Show natural ground, invert, hydraulic 

grade line for 10yr, 25yr, 50yr, and 100yr storm events, and design flow in box culvert or improved 

ditch (100-Year Design Storm shall be used). 

I. Provide Typical Section.  Improved ditch side slopes shall be no steeper than 4:1, unless otherwise 

determined by a Geotechnical Engineering Study.  Geotechnical Professional Engineer shall be 

licensed in the State of Louisiana.  A stamped report shall be provided to the City of Zachary for 

review. 

J. Public Servitude of Access shall be provided for all improved previously existing ditches (minimum 

20 feet from top of bank to top of bank on improved open ditches or 35 feet for enclosed Box 

Culverts). 

VI. SANITARY SEWER LAYOUT: 

A. Name of subdivision 

B. Name of engineer, signature and seal 

C. North arrow and Scale 

D. Legend 

E. Lot numbers 

F. Servitudes: There shall be no combined servitudes. Label servitudes as either drainage (Minimum 

25 feet), utility (Minimum 25 feet), offsite sewer connection (Minimum 35 feet), sidewalk (Minimum 

6 feet). All Servitude widths shall be approved by the City of Zachary.    

G. Pipe sizes and grades (8” Minimum Pipe Diameter / 0.40 Minimum Slope / Maximum 150 lots on 

an 8" line) 

H. Manhole designation, top elevation, and invert elevation for each manhole 

I. Individual Wyes for each lot.  No wyes to be stubbed out of manholes except for a manhole at the 

upstream end of the system.  

J. Manhole spacing no greater than 350 feet  
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K. Manhole covers shall not be allowed in streets, sidewalks, and driveways 

L. No sewer lines shall be allowed in rear or side servitudes without a public road access.  If offsite 

sewer connection is required, minimum 35-foot sewer servitude shall be required. 

M. Provisions shall be made for every lot in the development to be served by a public gravity collection 

system (no individual pump stations allowed).  Maximum collection system depth is 14-feet, after 

which a pump station shall be required. 

N. Location of pump station and force main, if applicable shall be shown and shall be approved by the 

City of Zachary. 

O. Check for conflicts with storm drain system 

P. It shall be the responsibility of the Subdivision Developer’s Engineer of Record to field verify the 

location, size, depths and capacity of the City of Zachary’s existing sewer system where the 

proposed development is to tie-in, and to provide calculations and documentation substantiating 

the capacity of the existing sanitary sewer system to receive the peak flow from the proposed 

subdivision.  The existing City of Zachary’s Sewer System Capacity at the tie-in point, as well as 

the proposed development’s Peak Flow Rate, shall be shown separately.  This information shall be 

provided to the City of Zachary for review.  All offsite sewer connections shall be disclosed to the 

City of Zachary. 

Q. Sewer plans shall be submitted to Louisiana Department of Health and Hospitals (DHH) for 

approval. Provide copy of DHH approval letter to the City of Zachary. 

R. See Standard Detail Sheets 4, 5 and 6. 

VII. SANITARY SEWER PROFILES:  

A. Subdivision name and filing number 

B. Name of engineer, signature and seal 

C. Natural ground 

D. Size, length, and grade of all lines.   

E. Manhole designation, stationing, and inverts 

F. Drop inlets shall be shown where required (i.e. at all changes in elevation greater than 24”) 



102-8 
H:\10367\05-2021 September Revisions\102.docx 

VIII. PLAN AND PROFILE SHEETS: 

A. Subdivision, filing number and street name on each sheet 

B. Name of engineer, signature and seal 

C. Graphic Scale (1" = 20' plan,'1" = 2' profile) 

D. North Arrow 

E. Lot numbers 

F. Inlet and manhole designations (on both plan and profile) 

G. Check for conflicts between sewer and storm drain lines 

H. Identify type of street construction on each sheet (Plan only) 

I. Top curb and invert elevations of all inlets on plan 

J. Street centerline elevation:  See Section 601 for street elevation requirements associated with flood 

elevations. 

K. Streets in Flood Zone A — No offsite landfill material shall be used to elevate any street greater 

than 24 inches except pursuant to written authorization by the City of Zachary. 

L. Length, slope, and size of all sanitary sewer lines (on both plan and profile) 

M. Length, size, slope, and design flow on all storm drain pipes (on both plan and profile) 

N. Street grades (0.4% minimum) 

O. Existing and proposed ground in profile 

P. Hydraulic grade line. Show the slope and the design water surface value at all drainage manholes 

and inlets.  Design Storm for interior structures = 25-Year.  Design Storm for Detention Ponds and 

Final Outfall = 100-Year.   

Q. Radius at all intersections: 50’ Minimum 

R. Provide curve data where required 

S. Sidewalks (4-inch thick x 5-foot wide in 6-foot sidewalk servitudes) shall be shown on the plans, 

be included as part of the development of the subdivision, and shall be completed prior to final plat 

acceptance. 
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T. No catch basins, manholes, sewer cleanouts, or utility pedestals shall be allowed in streets, 

driveways, and sidewalks.  

U. T-Turnaround (where approved) Minimum pavement size shall be 80 feet by 20 feet and Minimum 

Radius shall be 50 feet with the type of construction the same as the adjacent street. 

V. Cul-de-sac (Turning circle): Minimum inside turning radius of 35 feet, with curb and gutter 

pavement 24 feet from back to back of curbs. 

W. Show all water and gas utilities on plan view. 

IX. WATER AND GAS UTILITY PLANS AND DETAILS:  

A. Fire Hydrant Location: Plans must be submitted to the City of Zachary and approved by the Chief 

of the Fire Department or his designated representative for review and written approval. 

B. Water and Gas valves not in sidewalk or driveways. 

C. Contractor laying Gas line must be certified with the City of Zachary. Signed OQ Certification and 

abnormal pipeline condition procedure must be provided to the City of Zachary. 

D. It shall be the responsibility of the Subdivision Developer’s Engineer of Record to field verify the 

location, size, and capacity of the City of Zachary’s existing water and gas systems where the 

proposed development is to tie-in, and to provide calculations and documentation substantiating 

the capacity of the existing systems.  This information shall be provided to the City of Zachary for 

review.  Any improvements to the existing system as required to accommodate the Development 

shall be the Developer’s responsibility.   

E. Water Plans shall be submitted to Louisiana Department of Health and Hospitals (DHH) for 

approval. Provide copy of DHH approval letter to the City of Zachary. 

F. See Standard Detail Sheets 2, 3 and 6. 

 

X. PUMP STATION DETAILS (WHERE APPLICABLE):  

A. Subdivision name and filing number 

B. Name of engineer, signature and seal 
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C. It shall be the responsibility of the Subdivision Developer’s Engineer of Record to field verify the 

location, size, depths and capacity of the City of Zachary’s existing sewer system where the 

proposed pump station is to tie-in, and to provide calculations and documentation substantiating 

the existing sanitary sewer system’s capacity to receive the peak flow from the proposed 

subdivision.  The existing City of Zachary’s Sewer System Capacity at the tie-in point, as well as 

the Proposed Pump Station’s Peak Influent Flow Rate from the development, shall be shown 

separately.  This information along with the Proposed Pump Station’s System Curve and Pump 

Curve shall be provided to the City of Zachary for review. All offsite force main connections shall 

be disclosed to the City of Zachary.  Design flow (in GPM) and Total Dynamic Head (TDH) at the 

design flow shall be clearly indicated on all calculations and curves. 

D. Proposed Pump size and model number shall be shown and manufacturer shall be as approved. 

E. Show Motor size and speed 

F. Show piping sizes 

G. Show slab elevation 

H. Show ground elevation 

I. Show top elevation 

J. Show wet well diameter, invert, invert of all incoming pipes, low water elevation, high water 

elevation 

K. Show location of electrical control panel, and disclose the energy provider.  Power supply to the 

Pump Station shall be the responsibility of the Subdivision Developer.  Power to the pump station 

must be completed prior to final plat approval. 

L. Pump station site plan shall be provided with concrete access drive, fence and hose bib (with back 

flow prevention). 

M. Sewer pump station plans shall be submitted to Louisiana Department of Health and Hospitals 

(DHH) for approval. Provide copy of DHH approval letter to the City of Zachary. 

N. See Standard Detail Sheets 7 through 9.  
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XI.  SIGNING & TRAFFIC CONTROL PLAN:  

A. Street signs — 2 City of Zachary approved signs at all intersections and all private servitude 

drives serving more than 5 lots. 

B. Traffic intersection control signs 

XII. BRIDGE DETAIL SHEET (NO TIMBER BRIDGES SHALL BE ALLOWED):  

A. Cast-in-Place concrete deck with concrete piles and caps 

B. Precast concrete deck with concrete piles and caps 

C. Elevation of lowest bridge deck member must clear the 100-Year Flood Elevation or Inundation, 

whichever is greater. 

D. Adequate bridge opening is required 

E. All bridges required for the Development shall be designed by a Professional Engineer Licensed in 

the State of Louisiana (stamped drawings shall be provided).  A Hydraulic and Hydrologic (H&H) 

Study shall be performed by a Professional Engineer Licensed in the State of Louisiana, and a copy 

of the Study shall be provided to the City of Zachary for review. 

XIII. MISCELLANEOUS:  

A. At the location of any privately owned improvements, a permanent sign shall be placed stating 

the limits of public maintenance within the Development. 

B. Include Storm Water Pollution Prevention Plan and Signed Cert. of Compliance Letter for SWPP 

and ESCP. 

C. Proof of Plans from DEQ — Permit # or letter from DEQ or Cert. Return Receipt (Notice of Intent) 

D. ALL UTILITIES, including but not limited to, Potable Water Distribution, Natural Gas Distribution, 

Sanitary Sewer Collection, Electrical Infrastructure, Television Cable Infrastructure, Internet 

Infrastructure, and Telephone Infrastructure shall be completed prior to final plat acceptance. 
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PART VI 
 

DRAINAGE IMPACT 
ANALYSIS 
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SECTION 601 
DRAINAGE DESIGN CRITERIA AND STORMWATER MANAGEMENT 

 

PART 1 - GENERAL 

1.01  REQUIREMENTS 

A. The design of storm water drainage systems shall insure adequate control of storm water runoff 
through the use of properly sized and positioned drainage structures including, but not limited to, 
curb and gutter, curb and grate inlets, raised grates, storm sewer pipe, box culverts, cross drains, 
open ditches, detention and retention areas and bridges. The design of storm drainage systems 
shall be in accordance with this section.  
 

B. The design of any storm water drainage system shall be compatible with overall drainage plans 
developed for and approved by the City of Zachary, where applicable.  Unless the proposed 
development is in an area where the receiving drainage system was designed to accommodate the 
stormwater from the proposed development (burden of proof on the developer or his 
representative), the post-development discharge rates shall not exceed the pre-development 
discharge rates from the site.  Drainage facilities shall be designed to prevent excessive runoff onto 
adjacent properties. Excessive runoff includes quantity (cfs) and quality (erosion, siltation 
contaminants). 
 

C. For all development and redevelopment activities, including single-family residential, the following 
minimum requirements shall apply:  
 

1. Lots and buildings shall be developed in a manner to ensure that stormwater 
exiting individual parcels or lots under post-developed conditions approximates the 
same discharge points as the pre-developed condition, does not adversely impact 
the adjacent parcels or lots as a result of concentrated flows, flooding, erosion, or 
deposits of silt or sediment (due to construction); 
 

2. The stormwater discharge from a roof drain, or any water collection device shall 
be located a distance of no less than ten feet from common property line and 
oriented, so the direction of concentrated flow shall not be toward the adjacent 
property line;  
 

3. For properties located within areas having set back limits less than ten feet or zero 
lot lines, the direction of concentrated flow is not toward the adjacent property, 

 
4. No person shall erect, construct, or otherwise permit any obstruction that prevents 

the natural or contained flow of water to any component of a stormwater system 
unless such obstruction is allowed as part of a permit approved under this section.  
 

 
D. Low impact design required.  All projects shall minimize impervious surface and alteration of natural 

vegetation and topography and shall meet the following requirements: 
 

1. Clearing and re-grading on a development site shall be minimized. 
 

2. Clearing shall be done in phases to minimize the amount of bare ground at any one 
time. 
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E. All developments must have applicable DEQ or U. S. Army Corps of Engineers (COE) permits prior 
to construction plan approval.  
 

F. Pipe and culvert sizes shall be selected by use of computed hydrological and hydraulic data. Design 
flows shall be based on climatic factors such as rainfall intensity, duration, frequency and 
distribution and physiographic factors such as size, shape, and slope of drainage area, anticipated 
land use or cover, surface infiltration condition, soil type and topographical condition. Pipe selection 
shall be based on its hydraulic capacity considering size, slope, and roughness characteristics as 
well as its tendency to become choked and the ability to clean and remove obstructions from the 
pipe. 
 

G. The design of storm water drainage systems shall insure adequate control of storm water runoff 
through the use of properly sized and positioned drainage components including but not limited to 
curb and gutter, curb and grate inlets, raised grates, storm water sewer pipe, box culverts, open 
ditches, and ponds for detention/retention. 
 

H. Drainage facilities and systems shall be designed to meet all City requirements and prevent 
excessive runoff onto adjacent properties. 
 

I. The minimum storm drainage pipe size shall be 15 inches. 
 

J. Internal street drainage systems shall not be surcharged (because of being tied below the static 
water surface of a detention pond or receiving stream) or hold water except during rainfall events. 
 

K. Internal street drainage design shall have the 25-year Hydraulic Grade Line (HGL) one (1) foot 
below the proposed gutter line, and the HGL shall be included in the Plan-Profile sheets of the 
Construction Plans. 
 

L. Internal storm drainage flow velocities shall be greater than two (2) feet per second (FPS) and 
shall not exceed ten (10) fps.  Stamped and sealed drainage calculations for the internal drainage 
system proposed shall be provided with the Construction Plan submittal.  Hydraulic losses at bends 
and junctions must comport with industry standard and be shown in the calculations. 
 

M. Cross drains shall be provided to accommodate all-incoming flow and shall be of sufficient length 
to permit construction of a full width roadway section including side slopes.  Headwalls or flared 
end sections, aprons, channel bottom and slope protection shall be provided at the upstream and 
discharge end of the cross drain.   
 

N. No individual, partnership or corporation shall deepen, widen, fill, reroute or change the location 
of any existing ditch, stream, or drainage canal without first submitting plans and obtaining written 
permission from the City of Zachary. 
 

1.02 Streets, Curb and Gutter, and Inlets 

A. Street grades shall be coordinated with lot drainage as proposed in the development grading plan, 
and shall be no lower than 18-inches below the 100-year base flood elevation or 1.0 feet above 
the 50-year flood elevations, whichever is greater.  Projects in the floodplain are to be analyzed 
for potential adverse upstream impacts when the proposed project will result in roadway elevation 
that is higher than existing ground elevation. 
 

B. A stamped and sealed Gutter Analysis determining inlet spacing shall be provided with Construction 
Plan submittal.  Each street inlet shall be designed to have a goal of an 80% capture efficiency at 
the “inlet design storm” – twenty-five (25) year return period for a 15-minute duration 
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(approximately 1.75-inches).  The hydraulic capacity of the curb and gutter shall be determined by 
generally accepted engineering principles taking into consideration roughness, street cross-slope, 
and street gradient.  Inlet spacing shall be a maximum of 300'. 
 

C. Drainage areas contributing to each inlet shall be delineated in the Construction Plans and reflected 
in the drainage system calculations. 
 

D. The hydraulic capacity of curb inlets shall be determined by generally accepted engineering 
procedure taking into consideration inlet geometry and characteristics of the gutter flow. Curb 
inlets shall be spaced so as to limit the spread of water to not more than one quarter of the lane 
width during the inlet design storm. Inlets shall also be placed at all low points in the gutter grade, 
at intersections outside the radius where necessary to prevent gutter flow from crossing traffic 
lanes of an intersecting street, or at points of special concern as designated by the City. Inlets shall 
be provided so that surface water shall not be carried across or around any intersection nor for 
more than 300 feet in the gutter. When calculations indicate that curb capacities are exceeded at 
a point, no further allowances shall be made for flow beyond that point, and basins shall be used 
to intercept flow at that point. Surface water drainage patterns shall be shown for each lot and 
block.  
 

E. Multiple inlets shall be provided at low points (sags) in the streets. The number of multiple inlets 
shall be a byproduct of the design engineer’s analysis to comply with the criteria in this section. 
 

F. For proposed developments, runoff from proposed developments and over the curb drainage areas 
shall be limited to approximately 100 feet behind the curb and have a maximum contributing area 
of 1/3-acre.  Proposed site grading plans shall reflect this unless all internal site drainage is captured 
onsite. 
 

1.03 Bridges and Box Culverts 
 
A. The structural design of all box culverts or bridges shall conform to the standard plans of the 

Louisiana Department of Transportation and Development (LADOTD). 
 

B. Bridges, where required, shall be constructed of reinforced concrete and in accordance with 
LADOTD criteria. 
 

C. All bridges shall be provided with sidewalks on both sides. 
 

1.04 Design Criteria for Hydrology and Discharge Analysis 
 

A. General 
 

1. For City of Zachary the LADOTD 2011 Hydraulics Manual (or latest edition) will be used 
for: 
 

i. NRCS (SCS) Rainfall Depth, 
ii. NRCS (SCS) Hydraulic Classification of Soils, 
iii. Runoff Curve Number (CN), 
iv. Rational Method Runoff Coefficients. 
v. Design Rainfall Events for specific return periods. 

 
2. Peak flow calculations for the City of Zachary shall follow: 

 
i. Drainage Areas 1-acre or less shall use a peak flow of 3.0 cfs per acre. 
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ii. Areas from 1 to 200 acres, the Rational Method as defined in the LADOTD 2011. 
 

a. Times of Concentration 
1. Minimum Times of Concentration for Unimproved, Rural, and Low- 

Density Residential areas shall be 30 minutes, 
2. Minimum Times of Concentration for Business/Commercial areas 

 shall be 20-minutes, 
 

iii. Areas greater than 300 acres but less than 2,000 acres, use the NRCS (SCS) method, 
a. Use the TR55 method to calculate the time of concentration (overland flow, 

shallow flow, and channel or pipe flow). 
 

iv. Areas greater than 2,000 acres, use HEC-HMS or USGS procedures. 
 

1.05 Detention/Retention Pond Design 
 
A. Design Water Surface shall be for the 100-year rainfall event. 

 
B. If an external pond is proposed, emergency outfall spillway shall be required to 

accommodate events more than the 100-year rainfall event. 
 
C. If internal ponds (surrounded by residential lots or commercial development on all sides) are 

proposed, there shall be a designated overflow area, 25-feet in width, to accommodate the 
emergency outfall spillway in the event the primary outfall is blocked or inundated. 
 

D. Ponds shall not utilize internal street drainage systems to convey flow unless the primary 
outfall is inundated and/or blocked. 

 
E. Tailwater consideration in pond outfall design (if a pipe system) shall be justified if utilized, not 

just assigned 
 
F. In no case shall shoreline, pond/lake bank, side slopes be steeper than 3:1 unless adequate 

slope protection is provided and approved. 
 
G. Detention basin bottoms shall have a minimum width of two feet per one foot of depth. 
 
H. Dry detention basins shall have a minimum slope of one percent to the outlet structure. 
 
I. Maximum depth of stormwater stored shall not exceed eight (8) feet.  A minimum of one foot 

of freeboard shall be provided, measured from the top of the peak water surface elevation for 
the 100-year event to the lowest point on the top of the pond bank (or levee), excluding the 
emergency spillway invert. 

 
All dams and/or levees shall be designed and constructed according to accepted engineering 
standards and have applicable approvals from the USACE, if required. 
 

 

 

1.06 Drainage Impact Analysis 
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Adequate provisions shall be made for the management of stormwater resulting from 
developments. 
 
A. The developer shall prepare and submit to the City a Drainage Impact Analysis (DIA) that 

recommends specific on-site drainage improvements to provide adequate capacity for a 100-
year storm (a storm with a one (1%) percent chance of occurring in any given year) event. 
Construction plans for any proposed development shall be consistent with the 
recommendations presented in the DIA. All drainage improvements shall be planned in 
accordance with the criteria for drainage as specified by the City of Zachary.  DIA shall be 
submitted and reviewed prior to submittal of any Construction Plans for review. 

  
B. Exemptions 

 
The following development activities shall be exempted from the requirements of preparing a 
DIA: 
 

i. Proposed development on an undeveloped site (having been subdivided prior to the 
date of this section’s adoption) or parcel in which the aggregate area of impervious 
surface does not exceed 20 percent of the site area. The total impervious area shall 
include all proposed buildings, driveways, sidewalks, streets, parking areas, lakes, 
ponds, and similar facilities that are considered “impervious”. 
 

ii. Additions or modifications to existing developments which result in no more than a ten 
percent increase in existing impervious area and which have existing engineered, or 
subsurface (not natural) public storm drainage facilities designed to accommodate 
runoff from the existing site. 
 

C. Development Location and Description: 
 
The DIA shall comply with the following minimum requirements: 
 

i. Location: 
Describe the location of the subject property Township and Range, identifying adjacent 
developments, major drainage outfalls, streets, highways, lot and block page number, 
and provide a vicinity map. 
 

ii. Description 
Describe the predominant existing land use and future land use in the project 
watershed (Comprehensive Land Use Data, aerial photos, etc.). Describe the proposed 
development, soil types, vegetative cover, and watershed slopes. Provide an estimate 
of percent of impervious area for pre- and post-development conditions. Provide 
photos of existing channels, ditches, natural drains, and drainage structures. 
 

D. Watershed Map 
Delineate drainage boundaries, indicate the acreage, and show the slope of basins, 
and the peak 100-year runoff rates at entry and exit points of the development. The 
watershed map should indicate the location of existing channels, ditches, natural 
drains, proposed major drainage structures, channel realignments, and cross section 
location. 
 

E. Hydrologic Design 
 



 
 
 

601-6 
 

i. The DIA shall indicate existing conditions for peak 100-year flow rates at the 
development entry and exit points. 
 

ii. The DIA shall indicate future conditions for peak 100-year flow rates at the 
development entry and exit points. 
 

iii. If ponds or sub-surface detention systems are used in design for routing of flows, the 
peak 100-year storm event shall be used in design for the capacity and site runoff.  
 

iv. Developments shall not create a new point-source discharge or a new non-point source 
discharge onto adjacent properties of lower ground elevations without appropriate 
drainage servitudes and hydraulic energy dissipation measures. Unless otherwise 
approved by the City of Zachary, storm-water overflow from detention ponds shall 
maintain a sheet flow condition to the receiving stream or outfall. 
 

F. Hydraulic Capacities 
i. On-site capacity 

 
a. Indicate the capacity of any existing drainage outfall facility (ditch, canal, 

culvert, bridge, or similar) within the proposed development site and the 
required type, size, and capacity of any proposed outfall facilities. 
 

ii. Off-site capacity 
 
a. Determine the capacity of existing downstream outfall facilities (ditches, 

canals, culverts, bridges, or similar) that will be utilized to convey flow 
from the downstream limits of the proposed development to the first 
public outfall as identified.  An inventory of downstream structures 
including the size, type, invert elevation, and cover topping elevation 
should be made. Channel cross sections at the upstream and downstream 
limits of the proposed development at structure locations and at 
intermediate canal locations shall be required to adequately define existing 
channel capacities. 
 

b. Adjacent areas (dominant estate) that drain through the proposed site 
(servient estate) must be accounted for in its developed condition.  
Servitudes through the proposed site may be required to account for the 
adjacent properties in a reasonably developed condition if they are 
contributing as an undeveloped drainage area. 
 

G. Special Site Conditions 
 
3. Special conditions that may exist at the proposed development site should be clearly 

identified including but not limited to such items as: 
 

 Special Flood Hazard Areas (Firm Zones A and AE) 
 Regulatory Floodways 
 Fill placement locations and mitigation requirements 
 Potential wetland sites 
 Landfills and hazardous waste sites 
 Parks 

 
H. Conclusions and Recommendations 



 
 
 

601-7 
 

 
4. The DIA should clearly identify the results and conclusions of the study and provide 

recommendations of any required action(s) so that surrounding properties experience no 
adverse impact. 

 
1.07 Floodplain Management Observance 

 
A. In effort to promote the public health, safety, and general welfare and to minimize public and 

private losses to flood conditions, all proposed development shall comply with Chapter 46 
(FLOOD DAMAGE PREVENTION) of the City of Zachary Code of Ordinances, 
https://library.municode.com/la/zachary/codes/code_of_ordinances?nodeId=PTIICOOR_CH4
6FLDAPR .  All proposed developments shall be reviewed by the City of Zachary to reasonably 
assure that: 
 

i. All such proposals are consistent with the need to minimize flood damage; 
 

ii. All public utilities and facilities such as sewer, gas, electrical, and water systems are 
located, elevated, and constructed to minimize or eliminate flood damage, 

 
iii. Adequate drainage is provided to reduce exposure to flood hazards; and, 

 
iv. All necessary permits required by federal, or State laws have been obtained, including 

those required by Section 404 of the Federal Water Pollution Control Act (33 USC 
1334). 

 
B. Fill Within the Floodplain 

 
i. If development, including any intended modification of the natural topography of a 

site, proposes to place fill within a floodplain associated with an indexed stream of 
East Baton Rouge Parish (or a stream recognized by the FEMA Flood Maps), a study 
shall be performed utilizing HEC-RAS (or an industry accepted hydraulic modeling 
equivalent) to show no adverse impact shall occur upstream.  “Adverse Impact” is 
defined as a modification to the existing hydraulic section of the stream resulting in an 
increase in the hydraulic grade line upstream of the site.  

 
C. Maintenance Covenants 

 
i. A legally binding Maintenance Agreement specifying the parties’ responsible 

Enforceable operations and maintenance agreements included as part of the covenant 
are required to ensure the system will function as designed during and after 
construction. The Maintenance Agreement will include any and all maintenance 
easements required to access and inspect the stormwater systems, and to perform 
routine maintenance as necessary to ensure proper functioning of the stormwater 
treatment practices. The parties responsible for the documented SWPPP BMPs shall 
make records of the installation, maintenance and repairs of the facility and shall retain 
these records for at least 5 years. These records shall be made available to the City of 
Zachary during inspection of the facility and at other reasonable times upon request. 

 
END OF SECTION 



PART VII 
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SECTION 802 
SANITARY SEWERAGE SYSTEMS 

 
 
PART 1 - GENERAL 

1.01 SCOPE OF WORK 

 
A. The work shall consist of furnishing all labor, materials, equipment, and incidentals required to 

install new gravity sanitary sewer lines and fittings and remove and dispose of existing gravity 
sewer pipe if required, perform point repairs, remove and replace repairs. 

 
B. Contractor shall provide sewer pipes with the inside diameter shown on the plans.  Diameters 

shown on the plans represent the required inside diameters, regardless of pipe material.  

1.02 INSPECTION AND TESTS 

 
A. All pipe and accessories to be installed under this Contract shall be inspected and tested at the 

place of manufacture by the manufacturer as required by the Standard Specifications to which the 
material is manufactured. 

 
B. Each length of pipe shall be subject to inspection and approval at the factory, point of delivery, 

and site of work. Sample of pipe to be tested shall be selected at random by the Engineer or the 
testing laboratory and shall be delivered by the Contractor to the testing laboratory approved by 
the Engineer. 

 
C. When the specimens tested conform to applicable standards, all pipe represented by such 

specimens shall be considered acceptable based on the test parameters measured. Copies of test 
reports shall be submitted to the Engineer before the pipe is installed in the project. Acceptable 
pipe will be stamped with an appropriate monogram under the supervision of the testing laboratory. 

 
D. In the event that any of the test specimens fail to meet the applicable standards, all pipe 

represented by such tests shall be subject to rejection. The Contractor may furnish two additional 
test specimens from the same shipment or delivery for each specimen that failed and the pipe will 
be considered acceptable if all of these additional specimens meet the requirements of the 
applicable standards. 

 
E. Pipe which has been rejected by the City of Zachary shall be removed from the site of the work by 

the Contractor and replaced with pipe which meets these specifications. 
 
 
PART 2 - MATERIALS 

2.01 GENERAL 

 
A. Each length of pipe shall bear the name or trademark of the manufacturer, the location of the 

manufacturing plant, and the class or strength classification of the pipe. The markings shall be 
plainly visible on the pipe barrel. 

 
B. Polyvinyl chlorinate pipe for sewer systems shall be green in color.  

2.02 POLYVINYL CHLORIDE (PVC) GRAVITY SEWER PIPE 

 
A. Smooth wall pipe and fittings in sizes 4" through 15" shall be  manufactured in accordance with 

the requirements of ASTM D3034 SDR 35 and 18" and larger shall be manufactured in accordance 
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with ASTM F679,  T-l wall Type 1, SDR 35.  P.V.C. pipe shall be manufactured from PVC compound 
having a minimum cell classification of 12454C as described in ASTM D1784.  The pipe shall be 
joined with an integral bell, bell and spigot, type rubber gasket joint. Each integral bell joint shall 
be of the push-on type meeting the requirements of ASTM D3212 and shall consist of a formed 
bell complete with a single rubber gasket. The rubber gasket shall conform to the requirements of 
ASTM F477 and shall be held in place in the bell by mechanical means.  

 

2.03 PVC PIPE JOINTS 

 
A. The P.V.C. joints shall be of the push-on type so that the pipe and fittings may be connected on 

the job without the use of solvent cement or any special equipment. The joint seal shall be effected  
by a single rubber joint gasket designed to be assembled by the positioning of the continuous, 
molded rubber ring gasket in an  annular recess and the forcing of the spigot end of the joining 
pipe into the socket, shall compress the gasket radially. The gasket and annular recess shall be 
designed and shaped so that the gasket is locked in place against displacement by mechanical 
means. Systems in which the gasket is held in place only by means of an adhesive agent shall not 
be considered equal to the mechanical anchorage and shall not be allowed. The rubber ring joint 
shall be designed for thermal expansion or contraction with a total temperature change of at least 
75o F and shall meet the requirements of ASTM D3212.   Lubricant furnished for lubricating joints 
shall be nontoxic, shall not support the growth of bacteria, and shall have no deteriorating effects 
on the gasket or pipe material. 

 
B. The jointing of the pipes shall be done in strict accordance with the manufacturer’s instructions 

and shall be done entirely in the trench. 
 
C. Expend extreme care to keep the bells of the pipe free from dirt and rocks so joints may be properly 

assembled without overstressing the bells. 
 
D. Provide lubricant, place and drive home newly laid sections.  Use of backhoes or similar powered 

equipment will not be allowed unless protective measures are provided. 
 
E. Install pipe to “full insertion mark” where provided. 
 

2.04 PIPE BEDDING AND PIPE COVER MATERIALS 

 
A. Pipe bedding material and trench backfill material shall be as specified in Section 901 and City of 

Zachary standard detail sheet 5. 
 
 
PART 3 - EXECUTION 

3.01 PIPE PREPARATION AND HANDLING 

 
A. Inspect all pipe and fittings prior to lowering into trench to insure no cracked, broken, or otherwise 

defective materials are being used. Clean ends of pipe thoroughly. Remove foreign matter  and 
dirt from inside of pipe and keep clean during and after laying. 

 
B. Use proper implements, tools, and facilities for the safe and proper protection of the work. Lower 

pipe into the trench in such a manner as to avoid any physical damage to the pipe. Remove all 
damaged  pipe from the jobsite. Do not drop or dump pipe into trenches under any circumstances.  

 

3.02 LINE AND GRADE 
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A. Do not deviate from line and grade, as shown on the plans and as laid out by a licensed professional 
land surveyor. 

 
B. The Contractor may use the laser beam method of maintaining line and grade.  The Contractor 

shall have documentation showing that a qualified operator will handle the equipment during the 
course of construction. A "Caution-Laser Light" placard shall be mounted in a conspicuous place. 
When "in the pipe" method is used, grade boards will be required to install the first 50 feet of pipe, 
and the Contractor shall check the line and grade at any additional points at which offset stakes 
have been placed. If bending of the beam due to air temperature variations becomes apparent 
with "in the pipe" units, a fan shall be provided to circulate the air. However, air velocity shall not 
be so excessive as to cause pulsating or vibrating of the beam. If the beam cannot be accurately 
controlled, this method of setting line and grade shall be discontinued. When the above ground 
method is used, the set-up shall be checked with three grade boards including one set at the 
upstream manhole. If the laser has a gradient indicator, two boards may be used to check the 
set-up. The grade board at the upstream manhole shall be retained to be used as a check as pipe 
laying progresses. 

3.03 PREPARATION OF TRENCH 

 
A. Provide pipe bedding in accordance with Section 901 and City of Zachary standard detail sheet 5. 
 
B. Excavate bell holes at each joint to permit proper assembly and inspection of the entire joint. 

3.04 DEWATERING 

 
A. Prevent water from entering the trench during excavation and pipe laying operations to the extent 

required to properly grade the bottom of the trench and allow for proper compaction of the backfill. 
Pipe shall be laid in the dry. 

3.05 LAYING AND JOINTING CONCRETE PIPE AND FITTINGS 

 
A. Pipe laying shall proceed upgrade with spigot ends pointing in direction of flow.  After a section of 

pipe has been lowered into the prepared trench, clean the end of the pipe to be joined, the inside 
of the joint, and, if applicable, the rubber ring immediately before joining the pipe.  Make assembly 
of the joint in accordance  with the recommendations of the manufacturer of the type of joint used.  
Provide all special tools and appliances required for the joint assembly. 

 
B. All pipe shall be laid uniformly to line and grade so that the finished sewer will present a uniform 

bore.  Variations from line and grade in excess of the tolerances specified under the City of Zachary 
standard detail sheet 5 will be considered sufficient cause for rejection of the work and shall be 
removed and relaid at the Developer’s expense for the duration of the warranty period. 

 
C. Check pipe for alignment and grade after the joint has been made.  The pipe bedding shall form a 

continuous and uniform bearing and support for the pipe barrel between joints.  Apply sufficient 
pressure in making the joint to assure that the joint is “home” as defined in the standard installation 
instructions provided by the pipe manufacturer.  Place sufficient pipe cover material to secure the 
pipe from movement before the next joint is installed to assure proper pipe alignment and joint 
makeup. 

 
D. Pipe 21-inches and smaller intended to be in straight alignment shall be laid so the inside joint 

space does not exceed 3/8 inch in width.  If interior joints on 24 inch and larger pipe laid either in 
straight alignment or on a curve are greater than 3/8 inch, thoroughly clean the joint surfaces, and 
fill and seal the entire joint with premixed mortar conforming to ASTM C-387 only after the trench 
has been backfilled, unless otherwise approved by the Engineer.  Trowel smooth on the inside 
surface.  Water shall not be allowed to rise in or around, or pass over any joint before it has 
substantially set. 
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E. When pipe is laid within a movable trench box, take all necessary precautions to prevent pipe joints 

from pulling apart when moving the box ahead. 
 
F. Prevent excavated or other foreign material from getting into the pipe during the laying operation.  

Close and block the open end of the last laid section of pipe to prevent entry of foreign material or 
creep of the gasketed joints when laying operations are not in progress, at the close of the day’s 
work, or whenever the workers are absent from the job. 

 
G. Plug or close off pipes which are stubbed off for manhole construction or for connection by others 

with temporary plugs. 
 
H. Take all necessary precautions to prevent the “uplift” or floating of the line prior to the completion 

of the backfilling operation. 
 
I. When field cutting and/or machining the pipe is necessary, use only tools and methods 

recommended by the pipe manufacturer. 
 
J. New pipe-existing pipe connections:  Connections between existing and new pipe shall be jointed 

with non-shear repair couplings conforming to ASTM C425 and ASTM C1173.  The stainless steel 
shear rings and clamping bands used in conjunction with the molded rubber sleeve shall conform 
to ASTM A 240 Series.  When using the non-shear repair coupling, the gap between the two pipes 
shall be no more than ¼”. 

 
K. Pipe-Manhole Connections:  All sewer pipe shall be connected to new manholes with either flexible 

rubber boot connectors or integrally cast flexible connectors installed in accordance with the 
manufacturer’s instructions.  Then the opening on the inside and outside of the manhole shall be 
grouted (no-shrink) if necessary, to achieve a watertight seal.  For existing manhole connections, 
pipe shall be connected with a hydraulic cement material having a set time of no more than two 
(2) minutes; compressive strength of 600 psi at one (1) hour, 1,000 psi at twenty-four (24) hours; 
bond of 40 psi at one (1) hour, 80 psi at twenty-four (24) hours.  These requirements apply whether 
it is a connection to an existing sanitary sewer manhole or connections through a storm water 
conflict manhole, junction box, or inlet.  

3.06 LAYING PLASTIC PIPE 

 
A. Plastic (PVC) piping shall be installed in accordance with the details shown on the Drawings and 

applicable requirements of ASTM D-2321, "Standard Practice for Underground Installation of 
Flexible Thermoplastic Pipe" and the manufacturer's recommendations. Pipe  Bedding as specified 
in Section 901 and the City of Zachary standard detail sheet 5. 

 
B. The Contractor shall use care in handling, storage, and installation of pipe. Storage of pipe on the 

job site shall be done in accordance with the pipe manufacturer's recommendation. Under no  
circumstances shall pipe be dropped into the trench. 

 

3.07 TESTS FOR GRAVITY SEWERS - GENERAL 

 
A. Gravity sewers shall be required to pass a leakage test and meet the requirements of Section 802A 

“New Sewer Pipe CCTV Inspection” before acceptance by the City of Zachary.  All manholes shall 
also be individually tested as described herein.  Leakage tests may be by the infiltration test or 
exfiltration test, depending on the level of the groundwater table or by the low-pressure air test all 
as described below. All testing shall be conducted in the presence of the Engineer or his designated 
representative.  

 
B. Water infiltration or exfiltration or air loss rates will be measured with equipment supplied by the 
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Contractor and shall be observed by the City. The tests shall be performed by the Contractor under 
the observation of the City. 

 
C. The groundwater height for all test methods above the installed pipe shall be determined by 

attaching a transparent plastic tube to a pipe nipple in the manhole and using the plastic tube as 
a manometer. 

 
D. The ends of branches, laterals, tees, wyes, and stubs to be included in a test section shall be 

plugged to prevent water or air leakage.  All plugs shall be secured to prevent blowout due to 
internal pressure. A test section is defined as the length of sewer between manholes. 

 
E. The Contractor shall repair all visible leaks in manholes and pipe, even though the leakage test and 

CCTV Inspection requirements are met.   

3.08 LEAKAGE TEST – INFILTRATION METHOD 

 
A. The water infiltration test shall not be considered a valid leakage test unless the top surface of the 

groundwater level is at least seven feet (7') above the pipe crown during the test measurement.  
The rate of infiltration of water into the sewers, including  manholes and appurtenances, shall not 
exceed 125 gallons per day per inch diameter per mile of sewer. In the event groundwater does 
not  submerge the pipe as specified, the Contractor shall conduct an  exfiltration test described 
hereinafter. 

 
B. A visual inspection and an infiltration test will be conducted on all completed sewers 30 inches in 

diameter or larger when they are submerged by groundwater as specified above. The Contractor 
shall provide facilities to stop inflow from adjacent sections of sewer and to provide pondage to 
permit measurement of infiltration.   Visible leaks, defective joints, and defective pipe shall be 
satisfactorily repaired or replaced. 

3.09 LEAKAGE TEST – EXFILTRATION METHOD 

 
A. Sewers not submerged by groundwater shall be tested for exfiltration or, if approved, by 

low-pressure air method. The Engineer reserves the right to waive the exfiltration test on any 
section of sewer based on his evaluation of the results of previous tests.  

 
B. The hydrostatic head for test purposes shall be seven feet (7')  above the sewer crown at the 

upstream end. The water level in the  sewer shall be adjusted so that the hydrostatic head is seven 
feet  minimum above the ground water level when the ground water level is higher than the pipe 
crown. Any arrangement of testing equipment which will provide observable and accurate 
measurement of water leakage under the specified conditions will be permitted. The rate of 
exfiltration of water out of the sewers, including manholes and appurtenances, shall not exceed 
125 gallons per day per inch  diameter per mile of sewer. Visible leaks, defective joints, and 
defective pipe shall be satisfactorily repaired or replaced. 

 
C. The sewer test section may be filled 24 hours prior to time of exfiltration testing, if desired, to 

permit normal absorption into the sewer pipe walls to take place.  

3.10 LEAKAGE TEST – LOW-PRESSURE AIR METHOD 

 
A. Test Procedure. The following test procedures shall be used in making each test: 
 

1. The section of sewer line to be tested shall be flushed and  cleaned prior to conducting the 
low-pressure air test to clean out any debris, wet the pipe, and produce more consistent 
results. 

 
2. Isolate the section of sewer line to be tested by means of inflatable stoppers or other 
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suitable test plugs. Each plug  shall have an inlet/outlet tap, or other provision for 
connecting a hose to a portable air source at one plug and bleeding the air pressure off at 
the other plug. 

 
3. If the test section is below the groundwater level, determine the height of the groundwater 

above the springline of the pipe at each end of the test section and compute the average. 
For every foot of groundwater above the pipe springline, increase the gauge test pressure 
by 0.43 pounds per square inch.  

 
4. Connect the air hose to the inlet tap and a portable air source.  The air equipment shall 

consist of necessary valves and pressure gauges to control the rate at which air flows into 
the test section and to enable monitoring of the air pressure within the test section. The 
testing apparatus shall be equipped with a  pressure relief device to prevent the possibility 
of loading the test section with the full capacity of the compressor. 

 
5. Add air slowly to the test section until the pressure inside the pipe is raised to 4.0 psig 

greater than the average back pressure of any groundwater that may be over the pipe.  
 

6. After a pressure of 4.0 psig above the groundwater back-pressure is obtained, regulate 
the air supply so that the pressure is maintained between 3.5 and 4.0 psig (above the 
average groundwater Sack pressure) for a period of two minutes to allow the air 
temperature to stabilize in equilibrium with the temperature of the pipe walls. 

 
7. Determine the rate of air loss by the time pressure-drop method.  After the two-minute air 

stabilization period, disconnect the air supply and adjust the pressure to 3.5 psig above 
the average groundwater back pressure. The time required for the test pressure to drop 
from 3.5 psig to 2.5 psig shall be determined by means of a stopwatch and this time 
interval will be compared to the required time in the table below to determine if the rate 
of air loss is within the allowable time limit. If the time is equal to or greater than the times 
indicated in the table, the pipeline shall be deemed acceptable. 

 
8. The pressure shall be monitored by a recording type pressure gauge and a copy of the 

strip chart shall be given to the Engineer upon completion of the test. The chart shall show 
the initial pressurization of the sewer, the two minute stabilization time, the test period, 
and the bleed-off of the pressure at the completion of the test. 

 
9. Upon completion of the test, the air pressure in the sewer shall be bled off slowly and from 

the end of the test section opposite to the location of the test pressure gauge. The 
reduction in air pressure shall be shown on the recording of the pressure test as described 
above. 

 
B. For sewer diameter between 4 inches and 24 inches inclusive, the Pipe shall be tested between 

adjacent manholes. The test time for the air pressure to drop the specified one pound shall be as 
required by the following table. 

 
 

1.0 PSIG AIR TEST PRESSURE DROP  
 
Pipe 
Diameter  

Minimum Time Lapse (min:sec) 

Inch 100 ft 150 ft 200 ft 250 ft 300 ft 350 ft 400 ft 450 ft 
4 3:46 3:46 3:46 3:46 3:46 3:46 3:46 3:46 
6 5:40 5:40 5:40 5:40 5:40 5:40 5:42 6:24 
8 7:34 7:34 7:34 7:34 7:36 8:52 10:08 11:24 
10 9:26 9:26 9:26 9:53 11:52 13:51 15:49 17:48 
12 11:20 11:20 11:24 14:15 17:05 19:56 22:47 25:38 
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15 14:10 14:10 17:48 22:15 26:42 31:09 35:36 40:04 
18 17:00 19:13 25:38 32:03 38:27 44:52 51:16 57:41 
21 19:50 26:10 34:54 43:37 52:21 61:00 69:48 78:31 
24 22:47 34:11 45:34 56:58 68:22 79:46 91:10 102:33 

3.11 MANHOLE AND VACUUM TEST 

 
A. All manholes installed in gravity flow sanitary sewerage systems shall be tested using an inflatable 

compression band, vacuum pump and appurtenances specifically designed for vacuum testing 
manholes.  Test procedures shall be in accordance with the test equipment manufacturer's 
recommendations. Test equipment Manufacturer shall be per the qualified manufacturer list as 
approved by the City of Zachary. 

 
B. Manholes may be tested by vacuum test immediately after assembly of the manhole and connecting 

pipes and before any backfill is placed around the manholes. However, the final test and acceptance 
shall be based only upon a test after the manhole is backfilled and the cover frame castings are 
grouted in place. 

 
C. All pipes entering the manhole shall be plugged, taking care to securely brace the plugs and pipe.  
 
D. After the testing equipment is in place, a vacuum of ten inches (10") of Hg shall be drawn on the 

manhole. The manhole will be considered to have passed the test if the vacuum does not drop 
more than one inch (1") of Hg in one minute. 

 
E. If the manhole fails the initial test, the Contractor shall locate the point(s) of leakage and make 

proper repairs, and retest until a satisfactory test result is obtained. 
 
F. After the manholes have been backfilled, the cover frame casting sealed in place, vacuum tested, 

and prior to final acceptance of the project, any signs of leaks or weeping visible from the inside 
of the manhole shall be repaired and the manhole made watertight and retested in accordance 
with this specification. 

 
 G. The vacuum test shall be monitored by a recording type pressure/vacuum gauge and a copy of the 

strip chart shall be given to the Engineer upon completion of the test. The chart shall show the 
initial vacuum draw down, the test period, and a slow, controlled release of the vacuum. 

 

3.12 SMOKE TEST 

 
1. Smoke Testing as required by the City of Zachary at any time during the subdivision construction 

and during the warranty period shall be performed at the Developer’s expense. 
 

2. All new sewer lines including service laterals shall be smoke tested prior to backfilling in the 
presence of a City of Zachary representative. 
 

3. Leaks detected during smoke testing must be repaired. 
 

3.13 FINAL ACCEPTANCE 

 
A. Prior to final acceptance and final manhole-to-manhole inspection of the sewer system by the 

Owner, flush and clean all parts of the system. Remove all accumulated construction debris, rocks, 
gravel, sand, silt, and other foreign material from the sewer system at or near the closest 
downstream manhole. If necessary, use mechanical rodding or bucketing equipment. 
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B. Upon the Engineer's final manhole-to-manhole inspection of the sewer system, if any foreign matter 
is still present in the system, reflush and clean the section and portions of the lines as required. 

 
 END OF SECTION 
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SECTION 802A 

NEW SEWER PIPE ACCEPTANCE INSPECTION 
 
 
PART 1 - GENERAL 
 
1.01  PROCESS 

 
A. Upon installation of new sanitary sewer pipe, CONTRACTOR must wait a minimum of 30 

days before beginning new pipe acceptance inspections to allow for the settling of the 
new pipe(s).  New pipe acceptance inspection shall be performed by a Third Party CCTV 
Inspection Consultant, hereinafter referred to as “CONSULTANT”  

 
B. After the 30-day wait period, CONSULTANT must clean all sanitary sewer mains and 

sewer laterals, as defined in the specifications below. 
 

C. After cleaning a pipe, CONSULTANT will flood the pipe segment with potable fire hydrant 
water for a minimum of 30 minutes and allow the water to settle out. 

 
D. Once a pipe is flooded and water has settled out, CONSULTANT will attach a new pipe 

acceptance device to its cleaning nozzle and pull the device through the sewer main in 
front of the CCTV inspection camera. 

 
a. The new pipe acceptance device must contain the appropriate-sized stainless 

steel ball bearings (minimum of 5 ball bearing) evenly spaced and attached to a 
cable.  

 
b. Because there is a tolerance on newly laid sewer main pipe of ±10% of the 

design slope, CONSULTANT must use 0.8” ball bearings in an 8” pipe, 1” ball 
bearings in a 10” pipe, 1.2” ball bearings in a 12” pipe, etc. 

 
c. If a ball bearing is documented dipping completely under the water line in the 

newly laid sewer main pipe via CCTV inspection, CONSULTANT will be required to 
perform an accurate measuring probe (AMP) assessment of the pipe(s) in 
question. 

 
d. If after the AMP assessment the pipe is further determined to be out of 

tolerance, CONTRACTOR must repair the pipe to an acceptable slope prior to City 
acceptance. CONSULTANT must follow the new pipe acceptance process on the 
repaired pipe after the required 30-day wait period. 

 
E. CONSULTANT will not be required to use new pipe acceptance ball bearing device or AMP 

on sewer laterals, but CONSULTANT will be required to flood all sewer laterals and CCTV 
inspect all sewer laterals as detailed in the specifications below. 

 
PART 2 – MATERIALS 
 
Not Used 
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PART 3 – EXECUTION  
 

 
3.01  SANITARY SEWER LINE CLEANING 
 
A. Sewer line cleaning shall be performed to remove foreign material and restore sewer 

mainline and sewer lateral pipe capacity to 95%. 
 
B. Conditions such as broken pipe may prevent cleaning from being accomplished, 

especially where additional damage would result if cleaning were attempted or 
continued. Should such conditions be encountered, the CONTRACTOR shall repair the 
damaged pipe prior to proceeding with the inspection. 

 
C. During sewer cleaning operations, satisfactory precautions shall be taken by the 

CONSULTANT in the use of cleaning equipment. Precautions shall be taken to ensure that 
damage to or flooding of public or private property does not occur during the cleaning 
procedure. 

 
D. Selection of the equipment shall be the sole discretion of the CONSULTANT and based on 

the conditions of lines at the time the work commences. The equipment shall be capable 
of removing dirt, grease, rocks, sand, and other materials and obstructions from the 
sewer lines and manholes. 

 
E. All sludge, dirt, sand, rocks, grease, and other solid or semi-solid materials resulting from 

the cleaning operation shall be removed at the downstream manhole of the section being 
cleaned. Passing materials from pipe segment to pipe segment, which could cause line 
stoppages, accumulations of debris in wet wells, interference with in-line long term flow 
monitoring equipment or damage to pumping equipment will not be permitted. Under no 
circumstances shall sewage or solids removed during the cleaning operation be dumped 
onto the streets or in ditches, catch basins or storm drains. 

 
F. If the CCTV inspection shows the cleaning to be unsatisfactory, the CONSULTANT shall 

re-clean and re-inspect the sewer line at his sole expense until the cleaning is shown to 
be satisfactory. 

 
G. All sludge, dirt, sand, rocks, grease, and other solid or semisolid materials removed from 

the sewers and manholes during the cleaning operation shall be drained of water and 
transported to a licensed offsite disposal location. 

  
H. The CONTRACTOR will provide water for cleaning operations.  Fire hydrants shall not be 

used unless expressly approved by the City of Zachary.  
 
 
3.02  CCTV INSPECTION 
 
A. The CONSULTANT shall furnish all labor, equipment, supplies, and supervision and shall 

perform all work required in accordance with these specifications. CCTV inspection shall 
be performed in all sewer lines to be considered for acceptance by the City of Zachary. 
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B. It shall be the responsibility of the CONSULTANT to schedule and perform investigations 
to prevent system overflows. If flows are such that they interfere with the 
CONSULTANT's ability to collect accurate data, then the CONSULTANT shall be 
responsible to schedule his work during low flow periods or to request written permission 
to perform by-pass pumping around the site. By-pass pumping shall be used when 
required. 

 
C. Inspection of sewer infrastructure by means of CCTV equipment shall be performed to 

determine the location and extent of any obstructions and defects such as sags, offset 
joints, protruding tees, broken pipe, and other pipe defects that may permit groundwater 
infiltration. Logs shall note the existence of any significant defects. Cleaning by the 
CONSULTANT shall be performed prior to each CCTV inspection on each pipeline to be 
inspected.   

 
D. CCTV inspections shall be performed on one manhole-to-manhole pipe segment at a 

time. The inspection shall be performed by moving the CCTV camera through the line 
along the axis of the pipe at a rate not to exceed 30 feet per minute. Any means of 
propelling the camera through the sewer that would exceed this rate of speed or produce 
non-uniform or jerky movements shall not be acceptable. The camera shall be stopped 
for a minimum of 5 seconds at each identifiable defect to ensure proper documentation 
of the lines condition. In addition, the camera shall be stopped at each service 
connection, and the camera shall pan the service connection to video inside the service 
line. CCTV inspection is performed from the upstream manhole to the downstream 
manhole when the conditions allow. If conditions do not allow an upstream to 
downstream inspection, the inspection will be performed in reverse (from the 
downstream to the upstream manhole). 

 
E. A log shall be made by the CONSULTANT when each manhole-to-manhole pipe segment 

is televised. The log shall include at a minimum: 
 
a. Location of each defect 
b. Location of each service connection or other pipe entering the televised line 
c. Location and degree of offsets 
d. Location of any damaged sections, and nature of damage 
e. Location of buried structures or blind junctions 
f. Location and amount of any deflection in alignment or grade of pipe; also the 

total length of pipe sag 
g. Pipe materials, diameter, and distance between pipe joints 
h. Date, city, manhole-to-manhole segment, reference manhole number, name of 

operator, and inspector 
i. Video Filename 
 

F. The pipe segment length, with respect to the referenced manhole, shall be determined 
with a meter device, accurate to within ±2%. Markings on the cable, instruments 
requiring observation inside a manhole, or correction of each reading for the depth of the 
reference manhole shall not be allowed. Accuracy of the measurement meters shall be 
checked daily by use of a walking meter, roll-a-tape, or other suitable device. 

 
G. A header screen showing tape number, segment number, and manhole number shall be 

taped for 10 seconds at the beginning of each televised line segment. All header 
information shall be recorded on the log forms. 
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H. At the CONSULTANT's discretion the camera shall be stopped or backed up to view and 
analyze conditions that appear to be unusual or uncommon for a sound sewer line. At all 
times, the operating technician shall be able to move the camera through the line in 
either direction without loss of quality in the video presentation on the monitor. The 
picture shall be free of electrical interference and provide a clear, stable image of the 
specified resolutions at all times. The camera lens shall be cleaned, as required, to 
provide a clear image within the sewer lines. 

 
I. In the event that equipment becomes lodged in the sewer line, line shall be excavated to 

remove lodged equipment, the pipe shall be repaired and re-inspected. 
 

3.03  CCTV INSPECTION OF SERVICE LATERALS 
 
A. Television inspection of sewer laterals will be attempted from inside the mainline sewer 

up into the lateral OR attempted from the cleanout towards the sewer main. Lateral 
sewers inspected from the cleanout towards the mainline will be attempted by using a 
mini push camera if necessary. 

 
B. When inspected from the main up into the lateral, CONSULTANT will use a lateral launch 

inspection system consisting of a robotic tractor and a lateral launch CCTV camera, to 
remotely deploy a pan & rotate camera into lateral pipes connected to a mainline sewer 
pipe. Should CONSULTANT encounter multiple laterals converging in a single tap, 
CONSULTANT shall utilize a steerable lateral camera with guide pin to inspect the 
adjoining laterals separately. Each pipe shall be identified as an independent inspection. 

 
C. A main sewer television camera is used to position the lateral camera launcher. The 

lateral sewer camera is used to inspect each lateral from the mainline towards the 
cleanout. 

 
D. In the event a lateral pipe segment cannot be fully inspected after reasonable attempts, 

lateral shall be excavated and visually inspected to remove the blockage. 
 
3.04  Data Submittals 
 
A. All data collected shall be provided to the City of Zachary. 
 
B. All videos will be digital .mp4 files, clear, legible and free of "snow" or haze. 
 
C. Electronic copies (data files) shall be submitted in a PACP Exchange Database. 
 
D. The CONSULTANT shall prepare and submit a list of defects, which appear to require 

immediate corrective action, based on their size and/or type, on a daily and weekly basis. 
This submittal is not a final deliverable. 

 
E. To establish the working criteria for video picture quality which must be maintained 

throughout the project, the CONSULTANT shall furnish a USB drive with .mp4 video 
footage of an actual sewer line inspection that is satisfactory to the City of Zachary, and 
meets the specifications for CCTV inspection. The USB drive and shall be used 
throughout the project as a standard that the CONSULTANT's video picture quality must 
meet. 
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F. The CONSULTANT shall furnish the City of Zachary a USB drive that contains both data 
files and video files. The data files shall be able to upload into a PACP Exchange 
Database. 

 
G. All inspections shall be made by PACP and LACP certified operators and data shall be 

documented using NASSCO’s Pipeline Assessment Certification Program and Lateral 
Assessment Certification Program. 

 
 
3.05  ACCURATE MEASURING PROBE (AMP) PIPE ASSESSMENT 
 
A. The as-builts location of the pipe shall be determined by use of the AMP that measures 

up to 100 angular and linear velocity changes, in multiple gyroscopic orientation 
measurement units per second as the AMP moves through the pipeline structure. The 
changes shall be stored within the AMP and be able to be downloaded to plot the 
pipeline location in both a plan (X, Y) and profile (X, Z) view.  Additionally, the location of 
the pipeline in both the plan and profile dimensions will be tied to an approved and 
reproducible coordinate system accepted within the state that the project is being 
performed. 

 
B. Application of the AMP within a pipeline/conduit structure will be performed under the 

following procedures: 
 

a. Surveyed coordinates and elevations from both access points of the 
pipeline/conduit collected from the top, center, or invert portion of the pipeline 
material will be included. 

 
b. Inside and outside diameters will be recorded and input into the software under 

the appropriate fields. 
 
c. The appropriate wheel sets will be affixed to the AMP body via threaded ends. 
 
d. The AMP along with the wheels sets will be sized accordingly to the inside 

diameter of the pipeline/conduit. 
 
e. The AMP will then be attached to the tag line that has been previously installed.  
 
f. The AMP will be turned on and placed within the pipeline/conduit for a period of 

1-minute to allow for the AMP sensors to calibrate. 
 
g. The AMP will then be advanced within the pipeline/conduit via the aid of 

mechanical or manual reels/winches and will be collecting 3D positional 
measurements. 

 
h. Once the AMP has arrived at the other end of the pipeline/conduit it will again 

rest within the pipeline for a period of 1-minute for calibration purposes, and 
then it will be advanced back to its original starting position. 

 
i. The AMP will calibrate for a final time and then be removed from the 

pipeline/conduit and the unit will be turned off. 
 
j. Once the AMP is connected to the field laptop then the 3D positional 

measurement data will be uploaded to the computer. 
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k. The software on the computer provides the analyst diagnostic analysis via 

reviewing information on the AMP’s linear measurements, velocity, roll, pitch, 
and heading. 

 
l. The CONSULTANT will then review all positional measurements in determining 

that the positional measurements are within the tolerance specification for the 
AMP. Note: additional positional measurement runs maybe required based on 
this review. 

 
C. Upon collection of the 3D positional measurements with the AMP and processing of the 

positional measurement data, the resulting positional data will be provided in the form of 
as-built file(s) to the City of Zachary. 

 
D.  Deliverables 
 

a. As-built map (plan and profile view) in .PDF format of pipe segment 
 
b. Horizontal (x,y) and vertical (z) coordinates of the as-built in .CSV format 
 
c. Bending radius analysis and inclination report of the as-built in .XLS format 
 
d. ESRI shape file and Google Earth in .KML format of the pipe segment 

 
 

END OF SECTION 
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